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Ipeaucaosue

B cootBercTBUM ¢ l'ocymapcTBeHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM
BBICILIETO TPO(ECCHOHATBLHOTO0 00pa30BaHUS OJHOW W3 3a1ad4 OOy4YCHHS
CHEIHMATUCTOB B O0JACTU 3IEKTPOIHEPTETUKH M DIEKTPOTEXHHUKH SIBISETCS
NOJArOTOBKA WX K  MOHT@XHO-HAJTAaJOYHOM M  IKCIUTyaTallHOHHOM
JesITeNbHOCTU. B CBsI3u ¢ 3TUM B y4eOHOM MOCOOMH PacCMOTPEHBI BOIIPOCHI
OpraHM3alii W TPOBEACHUS MOHTaXXa M TEXHUYECKOW HKCIUTyaTalllH
3IIEKTPOOOOPYIOBAHUSI ~ CHCTEM  DJEKTPOCHAOXKEHWsS:  BO3AYIIHBIX |
KaOeNbHBIX ~ JUHUM  DIEKTpoIepenadyd, CHUJIOBBIX  TpaHC(HOPMATOPOB,
pacrpeaenuTebHbIX YCTPOMCTB.

IlepBblil pa3gen ydeOHOro mnmocoOus TMOCBAIIEH BOINPOCAM MOHTa)a
3IIEKTPOOOOPYIOBAHUS; BTOPOU — BOTIPOCAM €r0 IKCILUTyaTalliH.

B rnmaBe 1 paccmaTpuBarOTCS BONPOCHI MOJITOTOBKH, OPraHU3alUd |
TUTAHUPOBAHUS 3JICKTPOMOHTAXKHBIX U ITyCKO-HAIAJOUYHBIX Pa0OT; HU3/1aratoTcs
OCHOBHBIE CBEICHHUS 00 HHIYyCTpUATM3AINK, MEXaHU3allMU, OXpaHe TpyJla
IPU BBIMIOJIHEHUU ITHX PadOT, MPHUBOIUTCS MOPSAJOK MPHUEMKH OOBEKTOB B
IKCILTYaTaIHIO.

B rmaBax 2...5 uznararotcs BOIpPOCH MOHTa)a, UCIBITAHUN U CHAaYd B
HKCIUTyaTaIMIO BO3IYIIHBIX M KaOCIbHBIX JIMHUN 3JEKTPONEpeaun, CHIOBBIX
TpaHCchHOPMATOPOB B 0OOPYAOBAHHMSI PACTIPEACIUTEIBHBIX YCTPOUCTB.

B rnmaBe 6 pmaroTcs cBeaeHus 00 OpraHM3alUdd  AKCIUTyaTalllH
00Opy/OBaHus; MOKa3aHa CBA3b JKCIUTyaTallud W HAJAEKHOCTH; HAa OCHOBE
nokaszaTesiell HaJe)KHOCTH OIICHUBAIOTCS MPOJOHKUTEILHOCTh PEMOHTHOTO
UKJIa, IUKJIa TEXHUYECKOTO OOCIYKMBAHHs, COIMOCTABIAIOTCS Pa3InYHbIC
CHUCTeMBl ~ peMOHTa  OOOpyAOBaHHWS, paccMaTpUBacTCs  oOecredeHue
PEMOHTHBIX PAa0OT 3alacHBIMH YacCTSAMHU. 31E€Ch K€ MPHUBOJUTCS OCHOBHAs
IKCIUTyaTallHOHHAS TEXHUYECKas IOKyMEHTALIH.

B rmaBax 7...10 paccMOTpeHBI BOMPOCHI TEXHHUYECKON HKCIUTyaTalllH
BO3AYIIHBIX WU KaOeNbHBIX  JIMHUH  OJEKTPONEepenaud,  CHIOBBIX
TpaHCcHOPMATOPOB B 0OOPYAOBAHHMS PACTIPEACIUTEIBHBIX YCTPONCTB.

I'maa 11 nmnocBsmieHa wuHGpPAKpacHOW JAUArHOCTHUKE  COCTOSIHUS
3NIEKTPOOOOPYI0BAHUS — TETNIOBU3MOHHOMY KOHTPOITIO.

Y4eOHOe mocoOue NperHa3HAa4YeHO ISl CTYACHTOB BBICIIMX YYEOHBIX
3aBeIcHH, OOywaromuxcs 1o HampaBieHuto 654500 — DnexkTpoTexHUKa,
DJICKTPOMEXaHWKa,  3JeKTpoTexHojorus  (cmenmanpHocTh 181300 —
«INEKTPOOOOPYAOBAHNE U IEKTPOXO3SIHUCTBO MPEANPUATHN, OpraHU3aluil U
YUPEIKICHUII») u 1o Hampasienuto 650900 — DOnexkTposHEepreTrka
(cnermanpHOCTh 1004 - «DnekTpocHAOKEHHE).

bubnmuorpaduyeckuii CIUCOK COAEPXKUT CBEIEHUS O HOPMATUBHO-
TEXHUYECKON JHTEepaType, HEOOXOAMMOW ns yriayOJeHHOTO H3yueHUs
OTJIENBHBIX BOMIPOCOB MOHTAXXA U IKCIUTyaTaIHH JIEKTPOOOOPYA0BaHUS.



BBenenune

OnexkTpoo0OpyAOBaHUE — 3TO COBOKYIHOCTb 3JIEKTPOTEXHHUYECKHX
YCTPOMCTB, NpEIHAa3HAYCHHBIX JIsi BBIMOJHEHHUS ONpPEIeTICHHBIX (YHKIIMA.
CocrosiHue AIEKTPOOOOPYI0BaHUS, BBITIOJTHSAIOIIETO GyHKLIHIO
AIIEKTPOCHAOXKEHHSI, BO MHOIOM ompenensieT 3¢p(eKTUBHOCTH OCHOBHOTO
npou3BoJcTBa. Bbixom w3 cTpost (0Tka3) 000pyJOBaHHSI  CHCTEMBI
AIIEKTPOCHAOKEHHSI MOKET MOBJIEUb 32 COOO0M OMacHOCTh IS JKU3HU JIIOJICH,
PacCTpOMCTBO  CJIO)KHOTO  TEXHOJOTMYECKOrOo  MPOIEcca,  MacCOBBIM
HEJOOTIYCK MPOAYKIMM M Jpyrod wmarepualibHbii ymep6.  IlosTomy
OCHOBHOWM  WLEJIBI0  JKCIUTyaTallid  3JIEKTPOOOOpPYJOBaHUS  SIBIISIETCS
obecrieueHue TpeOyeMOoro ypoBHs €ro HaJIedKHOCTH B TEUEHUE CPOKA CITY>KOBI.

OT Ka4eCTBEHHOTO BBIMOJHEHHUS 3JIEKTPOMOHTAXHBIX PAOOT 3aBUCHUT
YPOBEHb HAJIEKHOCTH O0OpPYAOBaHUS, JOCTUKEHUE UM MPOEKTHBIX TEXHHUKO-
HIKOHOMHYECKHUX Mmoka3zateneil. [ToaTomy paboraMm 1o MOHTaxKy 000py10BaHUs
JOJDKHA TIPENIIECTBOBATh HWHKEHEpHAsl TMOATrOTOBKA, a OpraHu3aius,
IUTAHUPOBAHUE M PYKOBOJICTBO DSJIEKTPOMOHTAKHBIMU pabOTaMM JOJHKHBI

OCYIIECTBIISATHCS KBaJTU(UITUPOBAHHBIMU WH)XCHEPHO-TEXHUICCKUMHU
paboTHUKAMMU.
MoHTtax  o0opymoBaHHs, €ro  TOCIeAyIomas  JKCIUTyaTanus

BBITMIOJTHSIFOTCS. B COOTBETCTBHHM C MPOEKTHON-CMETHOW JOKyMEHTaIueH,
OTpaclieBBIMH MIPABUJIAMHU, HOPMaMH, 3aBOJACKUMH HHCTPYKIIUSAMU U JPYTHMHU
HOPMATHUBHO-TEXHHMYECKUMHU JOKyMeHTamu. CHenuamucT OJKeH 3HaTh
HOPMATHUBHO-TEXHHUYECKHUE JOKYMEHTBI, yYMETh BECTH OJKCIUTyaTallHOHHYIO
JOKYMEHTAITUIO TI0 AJIEKTPOOOOPYT0BAHHUIO.

B mporecce skcmutyaranmy 1oJ; BO3ACHCTBHEM OKPYXKAIOIICH Cpelbl U
IKCIUTYaTallHOHHBIX PEKUMOB PadOThl MPOHMCXOIUT TOCTENEHHBIH HW3HOC
obopynoBanusa. IlogaepxkuBanue  pabOTOCIOCOOHOCTH  00OpYIOBaHUS
OCYIIECTBIISIETCSI 32 CYET €r0 TEXHUYECKOTOo OOCTY)KHUBaHUS, MPU KOTOPOM
BBITIOJTHSIFOTCS  TIEPHOAMYECKHE OCMOTPBI, MPOPUIAKTUYECKUE H3MEpPEHUS,
UCTIBITAHUS, JUArHOCTUPOBAHWE COCTOSHHUS OOOpYyIOBaHUS, YCTPAHSIOTCS
BBISIBJICHHBIC JIe()EKThl U HEUCTPABHOCTH. MH)XXEHEp OJDKEH 3HATh METOJIbI
POUITAKTHIECKUX UCTIBITAHUH U JTMArHOCTUKH COCTOSTHHSI
AIIEKTPOOOOPYTOBAHHUS.

Haubonee neiicTBEHHBIM CpPEICTBOM MOMJCPKHMBaHUs 000pYAOBaHUS B
TpeOyeMOM TEXHHYECKOM COCTOSIHHUH, BOCCTAHOBIICHUSI PabOTOCIIOCOOHOCTH
U TPOJNJICHHS CpOKa OKCIUTyaTalliM  SIBIISIETCS CBOCBPEMCHHBIA |
Ka4yeCTBCHHBIN PEMOHT.

Texnudyeckoe 0O0CITy)KMBaHWE W PEMOHT O0OpYAOBaHUSA TPEOYIOT s
CBOETO OCYIIECTBJICHHUS MaTepHalbHBIX 3arpar. CrenuaiucT TOJKCH 3HATh
CUCTeMBI OOCTY)KMBaHUSI U PEMOHTa OOOPYIOBaHWs, YMETh OpPraHW30BaTh
3p(PEKTUBHYIO CHCTEMY OJKCIUTyaTallud OOOpYIOBaHHS C HAUMEHBIITUMHU
MaTepUaTbHBIMU 3aTPaTaMHU.



Paznen 1. MoHTa% 3J71€KTP000OPYA0OBAHMS

I'napa 1. Opranusanusi MOHTaKa 3JIEKTPOOOOPYA0BAHUS
1.1. O0mue NPpUHIUNBI POBEAEHUS YJIEKTPOMOHTAKHBIX padoT

DNEeKTpOMOHTa)XKHbIE  pabOThl  SBISAIOTCS  4YacTblO  KOMILIEKCa
CTPOUTEIBHBIX PadOT U BBINOJHSAIOTCS B PaMKaX 002060pa CMPOUMENbHO20
noopsioa (KOHTPAKTa), B COOTBETCTBUH C KOTOPBIM 1OOpsOYUK 00s3yeTcs B
YCTaHOBJIEHHBIN JIOTOBOPOM CPOK BBIIOJIHUTH PAa0OTHI, a 3aKaA34uK 00A3yeTcs
CO3/1aTh TOJPSAYUKY HEOOXOAMMBIC YCIOBHUSA Ui BBHINOJHEHHS padoT,
NPUHATH UX PE3YNIbTAT U OIUIATUTH BHIMIOJTHEHHBIE pAOOTHI.

3aka3uMkaMu ~ BBICTYNAOT  OpUAWYECKHe Jmna  (TpearnpusTus,
opraHuzanuu), uMermue  (UHAHCOBBIE  CpeAcTBa  (MHBECTOPBHI).
OUHAHCUPOBAHHUE JIIEKTPOMOHTAXXHBIX PAOOT OCYILECTBIAECTCA 3a CYET
pa3zena KalWTalbHBIX  BIIOXKCHHUH, MPEIyCMOTPEHHOTO Ui  HOBOTO
CTPOUTENbCTBA,  PACIIMPEHMs,  PEKOHCTPYKIMH M  TEXHUYECKOTO
NEPEBOOPYIKEHUS OOBEKTOB IJIEKTPOIHEPTETUKH.

[lompsimunkaMyu  TpU  TPOBEACHUM  JIEKTPOMOHTAXHBIX  paboT
BBICTYIIAIOT, KaK IIPABUIIO, AIIEKTPOMOHTAKHbIE OPTaHU3aLUU, HE3ABUCUMO OT
(GopM COOCTBEHHOCTH, 3apETrMCTPUPOBAHHBIE B YCTAHOBJIEHHOM IOPSAKE B
HQJIOTOBBIX OpraHax W HWMEIOUIUE JIMIEH3UI0 W Jpyrue JTOKYMEHTHI,
MOJTBEPKIAIONINE JUTUTUBHOCTh OpPTaHM3AllMM W TapaHTHUH KadyecTBa Ha
BBIMIOJTHEHUE  JJEKTPOMOHTaXHBIX pabor. Ilpm Oompmmx  oObemax
AIIEKTPOMOHTAXXHBIX PaOOT M HECKOJIBKUX MPETEH/IEHTaX Ha UX BBIMIOJHEHUE
3aKa34MK OPraHU30BbIBACT KOHKYPCHBIE TCHIEPHBIE TOPTH.

JlunieH3upoBaHue JACATEIBHOCTH AJIEKTPOMOHTAXXHBIX —OpTraHU3alun
OCYLIECTBJISIETCS € LEJIbI0 3allUThl MpPaB M HMHTEPECOB MOTpedUTeNen
CTPOUTENbHO-MOHTKHON NpOAYKIMU. ['apaHTUM M CPOKM MPEIbSIBICHUS
3aKa3YMKOM MPETEH3UI K MOAPATUUKY ONPEACIAIOTCS B JOTOBOPE MoJApsaa U
0 AIEKTPOMOHTAXXHBIM pabOTaM COCTaBJISIOT, Kak MpaBuio, 1...2 roaa.

JloroBop moapsiza SABISETCS OCHOBHBIM TPABOBBIM  JOKYMEHTOM,
PETJIaMEeHTHUPYIOIMM B3aMMOOTHOIICHHS 3aKa3uWKa WU MOAPSAAYMKA. Takoi
JIOTOBOP MHOTJA 3aKJIOYAETCs Ha BBIIIOJHEHHE PA0OT «Ioj KIHOuY». 371eCh
NOJIPa3yMEBAETCS  BBIIOJHEHUE  IIOJHOTO  WHBECTULIMOHHOTO  LIMKIIA,
BKJIFOYAIOIIET0  MPOEKTHUPOBAHUE, CTPOUTEIbHBIE, 3JIEKTPOMOHTAXHBIE,
MyCKOHAJIaJJOYHbIe pabOThI U clladyy 0OBEKTa B IKCILTyaTalHIo.

JlJis BBITIONIHEHUSI KOMILUIEKCA MU OTHAEIBHBIX BUIOB padOT, Hampumep
MyCKOHAJTAaJ0YHbIX paboT, TMOAPATYUK MOXKET TMPHUBICKATh JpyrHe
OpraHM3aIy — CyOmOAPATINKOB. B 3TOM ciyuae MOAPSAYMK BBICTYMACT YXKe
B POJIM TEHEpAIbHOTO ToApsiauuka. (OCHOBHBIC OTambl BbIMTOIHEHUS
IIEKTPOMOHTAXXHBIX paOOT nMoka3anbl Ha puc. 1.1.

[ToaroToBka K MNPOBEACHUIO AIEKTPOMOHTAXHBIX pabOT, B YACTHOCTH
OpUEeMKa CTPOMTENBbHOM 4YacTH OO0BEKTa II0J MOHTaX O00OpYJOBaHUs,



OTBETCTBEHHOCTh NEpE] 3aKa3YMKOM 3a BBIMOJHEHHE BCEX BHUIOB padOT B
CPOKHM, MpPEAyCMOTPEHHbIE JOTOBOPOM, M  HAJJIEKAIIEro  KadecTBa
BO3JIAral0TCsl Ha TEHEPATBLHOTO MOAPSAUYHKA.

SNeKTRPOMOHTaXHbIe paboThl

JaknwyeHue Mpuerka cTpoOMTENLHOM MpoeeneHwe INeKTpo-
AOTOEOpa »{4ACTH 00 LEKTA NOA, » HOHT@XHBIX W NyCKO- |
noapana HOHTa 000PYA0BAHUA HANaao4YHbIX paboT
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Puc. 1.1. OcHoBHBIE 3Tallbl MPOBEACHUS ANEKTPOMOHTAKHBIX padOT

[Toapsamunk mIaHUPYET U OCYHIECTBISIET PAa0OTHI B COOTBETCTBHH C
IIPOEKTHO-CMETHOM JOKYMEHTAIUEN U JOTOBOPHOM LEHOU, ONPEACIAOIUMHI
0o0BeM, coJiepykaHue U CTOMMOCTh paboT. [IpoekTHas JOKyMEeHTAIMs TOJKHA
COOTBETCTBOBATH TpeOOBaHUSIM HOPMAaTHUBHBIX JIOKyMEHTOB,
PErIaMEeHTUPYIOMINX JIEKTPOMOHTAXHBIE PAOOTHI:

CrpowuresabHbiM HOpMaM 1 ripaBuiaam (CHull);

IocynapcreennbiM ctangaptam (TOCT) B 06s1acTH CTPOUTEIBCTBA,;

[TpaBuiam ycrpoticTBa sitekrpoyctanoBok (ITYD);

IIpaBunam TEXHUYECKOU JKCIUTyaTaluu 3JIEKTPOYCTAHOBOK
norpeoureneit (ITTD DI1).

KpoMe Toro, B 00s3aHHOCTH TOAPSAYUKA BXOAUT COOJIOJICHUE
IPUPOJOOXPAHHOTO 3aKOHOJATEIHCTBA M OPTraHU3aIUsl OXpaHbl TpyJa MpU
BBITIOJIHEHUH PaloT.

B xoxe BbmonHeHus pal0OT 3aKa3yuKk © TOJAPSIYMK BIpPaBe IO
COTJIACOBAHMIKD C TMPOEKTHOW OpraHu3alueld BHOCUTb W3MEHEHHS B
TEXHUYECKYTO JIOKYMEHTAITHIO npu HEU3MEHHOCTHU XapakTepa
PETYCMOTPEHHBIX TOTOBOPOM MOJAPsAIa padOT, a TAKKE BBIJEIAThH ITyCKOBOU
KOMIIJIEKC U3 BCETO MPOEKTHOTO 00bhema padoT.



OO0s513aHHOCTH U OTBETCTBEHHOCTD 10 OOECIEYEHHIO 3JIEKTPOMOHTAXHBIX
paboT KOMITJIEKTaMH 000pYI0BaHMs, MaTepUaIaMi U KOHCTPYKIIUSIMU HECET,
KaK MpaBujo, NOApsAYMK. JUIg 3TOro MOApSAYMK IMOIY4YaeT OT MPOEKTHOU
opraHuzanuu pacueTsl (crenudukanuu) 0 NOTPeOHOCTH OCHOBHBIX BHUJIOB
000py10BaHus1, MaTEPUAIIOB, KOHCTPYKIIUH.

Jlnsi mpoBepKH KadecTBa IMOCTAaBISIEMOr0 Ha MOHTAXHYHO IUIOLIAAKY
000pyI0BaHUsl MOJPSIAYMK OCYLIECTBISIET BXOJHOM KOHTpPOJIb, O(OPMIIAET
aKThl IPUEMKU OOOpYJOBAHMS B MOHTaX WIM NPEIbSABISET MPETEH3UH K
NOCTABIIMKAM B CIIydasx HapyLIEHUs TPEOOBAHUI K KaueCTBY 000pYI0BaHuUs,
€ro NOBPEXKAEHUS MIPU TPAHCIIOPTUPOBKE.

B  Xxoxme  BbINONHEHHMS  3JEKTPOMOHTAXHBIX  padOT  3aKa3yuk
OCYIIECTBIISICT TEXHUYECKHH HAI30p 3a KauyecTBOM paboT, COOII0aeHHEM
CPOKOB HX BBIINOJHEHHUS, KAa4eCTBOM IOCTaBISIEMOIO0 OOOpYAOBAHMS, €ro
UCHBITAHUSIMU TIPU TPOBEIECHUH ITyCKO-HAJIAJOYHBIX padoT. TexHuueckuit
HAJ30p 3aKa34MK MOXET OCYIIECTBIATh C MPUBICYCHUEM MPOEKTHOU
opranm3anuu (aBTOopckuil Haza3op). Ilpm Oonbmiom oObemMe pabOT HaI30P
BEIETCS O  OTIENbHBIM  pasjenaM  IPOEKTa: CTPOUTENIbHBIE,
AIIEKTPOMOHTAXXHbIE, CAHTEXHHUUYECKHE, TyCKOHATa0YHbIE U JPYrUe paOOTHl.

[Tociie BBINOSHEHUS 3aKa3YMKOM M MOAPSIYMKOM BCEX 00513aTEIbCTB 110
JIOTOBOPY OCYLIECTBJISETCS IpPHEMKa BBIIOJHEHHBIX pabor. B morosope
NoJpsJa IpelyCMaTPUBAIOTCA CPOKU YBEAOMIICHUS MOAPATIMKOM 3aKa3yuKa
O TOTOBHOCTM OOBEKTa K NPHEMKE, CPOKH NIPOBEJIECHUS NPUEMKH U CPOKHU
YCTPAHEHHsI 3aMEYaHUW, BBISIBICHHBIX MPU MPUEMKE BBINOIHEHHBIX padoT.
[Tpuemka KpymHBIX 0OBEKTOB OCYIIECTBISETCS paboyeil U rocyaapCTBEHHOM
IPUEMOYHBIMU KOMMCCHSIMU C TIOJANKUCAHUEM aKTOB COOTBETCTBYIOLIEH
cranpaptaor gopmel (KC-11 u KC-14). Ilpu HeOombpmmx oO0beMax padoT
(3amMeHa BBIKITIOYATENEH, TpPaHCPOPMATOPOB HEOOJBIIOW MOIIHOCTH TIPU
COXpPaHCHHH CYIIECTBYIOIUX (PYHIAMEHTOB) NMPUEMKA BBIMOJHEHHBIX PadoOT
OCYIIECTBIISIETCA OJHOM NPUEMOYHOW Komuccuer. C MOMEHTa NpPUEMKHU
00BEKTa M0 aKTy 3aKa3yMK BCTYNAET B IOJIHOE BJAJCHHE U PACHOPSIKEHUE
00OBEKTOM.

1.2. Opranu3anms 3J1eKTPOMOHTAKHBIX PadoT

OpraHusanus 3JIeKTPOMOHTAXHBIX PabOT BO3JIaraeTcs Ha MOAPS UMK U
COCTOHT U3 TPEX OCHOBHBIX JTAIOB.

Ha niepBoM umoicenepro-mexnuieckom smane TPOU3BOIUTCS TPUEMKA,
IpOBEPKa M M3YYEHHE MPOEKTHO-CMETHON JOKYMEHTAI[MH, B IMPOEKTHOM
JTOKyMEHTAIMK  JIOJDKCH OBbITh  MPEIyCMOTPEH MPOEKT  OpraHU3aliu
crpoutenbctBa  (ITOC), Ha OCHOBE KOTOPOTO  3JEKTPOMOHTAKHOM
opraHu3anuei paspabaTbIBA€TCS MPOEKT MPOU3BOJCTBA JIEKTPOMOHTAXKHBIX
pabotpabot (ITI1DP).

Ha BTOpOM opeanuzayuonHom >mane BBIMOIHACTCSA IPUEMKA OT
CTpOMTENCH  TOJ  MOHT@K  OOOpYIOBAaHUS  3JaHW,  COOPYKEHHIA,



(yHIaMEHTOB, MPOEMOB M HHII B KOHCTPYKLUHSAX 3JaHUA U COOPYKEHUH,
KOHTPOJUPYETCS  yCTAaHOBKA 3aKJIAJHBIX JI€Tajleil, MpOBEPSETCS HaIM4ue
IPEeIyCMOTPEHHBIX TPOEKTOM CTAallMOHAPHBIX KpaH-0aJoK, MOHTaXHBIX
TEJIEKEK U TAJIECH.

Ha rtperbem wmamepuanvrho-mexnuueckom smane OCYLIECTBIAECTCS
o0ecrnieyeHrne M KOMIUICKTAIUS 3JIEKTPOMOHTAXHBIX paboT 000pyIOBaHUEM,
MaTepuallaMy, U3AEIUSIMH, MOHTA)KHBIMU 3arOTOBKaMH;, Ha 3TOM JK€ 3Talle
BBIIIOJIHAETCS OCHAILIEHHE MOHTaXHBIX pabor MEXaHU3MaMH,
WHCTPYMEHTAaMH, UHBEHTAPEM U CPEICTBAMH O€30I11aCHOI0 TPY/Ia.

BaxHpIM MOMEHTOM OpraHmM3aliy d3JCKTPOMOHTAXHBIX paboT Ha
CIIOKHBIX 00BEKTaX, TPEOYIOMHUX OMPEEICHHON OYepPEeIHOCTH BBIMOIHEHHUS
CTPOUTEIBHBIX M 3JIEKTPOMOHTAXHBIX padoT, sBisieTca cocrasiienue [ITIOP.
OTOT  HpoeKT  00s3aTeNbHO  pa3padaThiBaeTCsl Uil BBINOJHEHUS
AIIEKTPOMOHTAXXHBIX paldOT, COMPOBOXKAAIOIIMNXCA CIOKHBIMU TaKEIaKHBIMU
paboramMu C TNPUMEHEHHEM MEXaHH3MOB (aBTOKPAHOB, AaBTOBBIIICK),
BEPXOJa3HbIX padoT, a Takxke g padoT, BBIIOIHSIEMBIX B JCHCTBYIOIIMX
AIIEKTPOYCTAHOBKAX, HANpPUMEpP,  PU PEKOHCTPYKLHUHU CYIIECTBYIOIIMX
NOACTaHIINHN.

[III9P pa3pabaTeiBaeTCs CHELMAIBHBIMU TIpyNnamMd  I[OATOTOBKH
IPOU3BOJICTBA MOHTAKHBIX OPraHM3alUN U YTBEPXKIAETCA €€ TEXHUYECKUM
pykoBomuteneM (riaBHbIM nHxeHepom). [IIIOP nomken OBITH coriacoBaH ¢
3aKa3YMKOM WM  TEXHUYECKHMM PYKOBOAMTENIEM  3KCIUTyaTUPYIOLIEH
OpraHu3alNH.

Hcxonupivu ganHbIMA 01 pa3pabotku [HIIOP ciyxart:

pabouue 4epTe U U CMEThI IPOEKTHOW TOKYMEHTAUU O0BEKTA;

JAHHBIE O MOCTaBKE OOOpPYAOBaHUS M MATEPUAIOB, HAJIUYUU MAalIUH H
MEXaHU3MOB,;

JEUCTBYIOIIME HOPMATUBHBIE JIOKYMEHTBI, MOHTaXXHbI€ WHCTPYKIIUH,
OTpacJjeBble MPaBUJIA IO OXPAHE TPY/A;

CPOKH BO3MOKHOT'O OTKJIFOUEHHSI JEHCTBYIOLIUX AJIEKTPOYCTAHOBOK MpHU
PEKOHCTPYKIIMHU U TEXHUYECKOM NIEPEBOOPYKEHUU OOBEKTOB.

Conepxanue IIIIDP cocroutr u3 Tpex pazaenoB. B mepswiii pazoen
BXOJST MOSICHUTENbHAS 3aIlMCKa, Co/eprKalas o0Iue cBeieHus: 00 00beKTe,
OpraHU3allMOHHYI0  CTPYKTYpy  MOHTaXka, CUTYallMOHHBIA  IUIaH,
COBMEUICHHBIA €O CXEMOH 3JIEKTPOCHAOXKEHHMsI, IUJIaH PaCIOJIOKEHUs
000py10BaHus1, TEXHUKO-3KOHOMUYECKHE MTOKA3aTEIN 0OBEKTA.

Bo emopom paszoene ITIIIOP mnpuBomsarcs HambOosee 3(deKTHUBHBIC
METO/Ibl OpPraHU3allMM ¥ TEXHOJOTHs BBINOJHEHUS 3JIEKTPOMOHTAXHBIX
paboT. 31ech YKa3bIBAKOTCS TEXHOJOTMYECKUE NPHEMBI  BBIIOJHEHHUS
TPYJOEMKHUX OINEpaluid, UX MEXaHU3alMH, MPEIIOKEHUS N0 COBMELIECHUIO
MOHTQ)XXHBIX M HaJaJ04YHBIX paboT, yKa3aHHs MO OXpaHE TPyAa, MPUBOIATCS
rpaduKy Mpou3BOACTBA padoT.



B mpemuu pazoen TIIIOP BXoaaT 3agaHus HENOCPEACTBEHHO IS
AIEKTPOMOHTAKHOTO MEPCOHANIA C YKA3aHUEM OTBETCTBEHHBIX WH>KEHEPHO-
TEXHUYECKUX PAOOTHUKOB IO ATamaM padoT, BEIOMOCTU Y3J0B, OJIOKOB U
KOHCTPYKIIMH, MOJjIekKaMX cOOpKe, HEOOXOAMMBIE YEPTEHKHU WIH CChUIKU Ha
TUTIOBBIC ATHOOMBI, BEJOMOCTH 3aKJIAIHBIX JETalei, MX 3CKU3bl U MECTa
YCTAaHOBKH, cnenudukanu Ha o0OpyJOBaHUE U MaTepuaibl s
IIPOU3BOJICTBA padoT.

1.3. IlnanupoBaHue 3JTEeKTPOMOHTAKHBIX PadoT

[InanupoBanue SBISETCS OJHOM W3 TJABHBIX (DYHKIMI yIpaBICHUS
MPOILIECCOM  TMPOU3BOJICTBA CTPOUTENBHBIX paboOT, B TOM YHCIEC W
JIEKTPOMOHTAXHBIX pador. OmHOW W3 3amay IJIAHUPOBAHUS SBIISIETCS
HAXOXKJICHUE BAapUAHTOB PAIMOHAIBLHOM B3aMMOCBSI3M ATAllOB IPOU3BOJICTBA
AIIEKTPOMOHTAXXHBIX Pab0OT. BaXHBIM MOMEHTOM IUTAHUPOBAHUS  SBIISICTCS
B3aMMHAas yBsi3ka PabOT BO BPEMEHU MPU YCIOBUU HEMPEPBIBHOCTU MX
BBITIOJIHEHUS, OCOOCHHO TIpH TIPOU3BOJACTBE pPabOT B JACHCTBYIOIIUX
AJIEKTPOYCTAHOBKAX.

Haubonmee mpocroit  Qopmoit  mmaHupoBaHusi pabOT  ABISETCS
COCTaBJICHHE KaJICHIAPHOTO TuIaHa-Tpaduka paboT,  MPEeACTaBIISIONIETO
co00l TOKYMEHT, periaMeHTUPYIOIIUI MOCTaBKY BO BpeMEHU 000PYI0BaHUS
U KOMIUIGKTYIOIIUX W3ACNIUNA, MOTPeOHOCTh B MEXaHW3Max, MalluHax,
TPYIOBBIX W DHEPreTUYECKUX pecypcax, paclpeiesieHne KamuTalbHbBIX
BJIO’KCHU U 00bEMOB AJIEKTPOMOHTAXHBIX PaOOT.

Jluneitnpie kaneHaapHeie rpaduku pabOT SBISIOTCS KOHCEPBATHUBHBIMU
B CBOE€M HMCIIOJIHEHUU M OTPAXKAIOT TOJIHKO OJHY BO3MOKHYIO CUTYAIIHIO X0/1a
pa6ot. [Ipy BO3HMKAIOMKUX OTKJIOHEHHUSX BO BPEMEHU U BO B3aMMOCBS3U 10
dbakTopam TPOU3BOJACTBA ITAa MOJIETb JOJKHA OBITH CKOPPEKTHPOBAHA WIIU
MOCTPOEHA 3aHOBO.

[Ipu maHUpOBaHUU IIEKTPOMOHTAXKHBIX PAOOT MCIOJIB3YIOTCS CETEBBIC
MOJIETIM, OCHOBHBIMH D3JIEMEHTAMU KOTOPBIX SIBISIIOTCS cemegvle 2paghuKi.
Pa3zpaboTka cereBoro rpaduka HaUMHAETCA C YCTAHOBJICHHS MEPEeUHs pador,
KOTOpbIE HEOOXOJIMMO BBIMIOJHUTH, OMPEICICHHUs] MX MPOJOJDKUTEIHLHOCTH,
pallMOHAJIBHOW TEXHOJOTMYECKOM IIOCIEI0BAaTENIbHOCTU W B3aWMOCBA3EU
MEXTy HUMHU.

OCHOBHBIE COCTaBIIAIONINE CETEBOTO TIpaduka — COOBITUS M PAOOTHI.
Kaxnas pabora, oTpakeHHas B rpaduke, UMEET CBOIO MPOAOTKUTEIBHOCTS:
JNETEPMUHUPOBAHHYIO, YCTAHABIMBAEMYI0 HOpPMAaTHBAMH BpPEMEHH, WIH
BEPOSITHOCTHYIO, YCTaHABIIMBAEMYIO, HAIPUMEDP, HA OCHOBE CTATHCTHYECKHX
naHHBIX. PaboTra MOXeT ObITh (PUKTUBHOW, HE TPEOYIOIIEH BpPEMEHHBIX
3aTpaT, HO YKa3bIBaIOIIeH Ha BO3MOXKHOCTh Hayaia JaHHOW PabOThI TOJBKO
10CJIe 3aBepIICHHs Apyrod (ycraHoBka TpaHc(hopMaTopa BO3MOXHA TOJIBKO
I0CJIE 3aTBEP/ICBAHMSI JKeJIe300€TOHHOTO (PyHIaMEeHTa).



CoObITHe TpencraBisier coOOM 3aBEpLIEHUE OAHOW WM HECKOJIbKHX
paboT, co3marmux BO3MOXXHOCTH JUIsl Hadajna Apyrux pabor. Ha cereBom
rpaduke (puc. 1.1) coObITHS H300paXKAOTCS KPYKKOM, DPa3/ICICHHBIM Ha
CEKTOphl. B BepxHEM CEKTOpe YyKa3bIBaeTCsi HOMEpP COOBITHS, B JIEBOM —
pPaHHMIA U3 BO3MOXHBIX CPOKOB COBEPIICHHUS COOBITHS, B MIPABOM — IMO3THUIN
U3 JOMyCTUMBIX CPOKOB COBEPILIECHUS COOBITHS.

Ha cereBoM rpaduke padora i-j n300paxkaercs CTPEIKOH, COSAMHSFOIICH
1Ba cOOBITHSI — MPEAMIECTBYIONIEE | u mocienyromee | (CrIonHas cTpeika —
JecTBUTENbHAs paboTa; MyHKTHpHas — (UKTHBHas padota). HampaeneHue
CTPEJKU TMOKA3bIBACT MOPSAOK BBINOJHEHUS PabOThI; MPOIOIIKUTEIBHOCTD
paboThl t yka3piBaeTcs HU(PO y CTPENIKH.

Puc. 1.1. CereBoii rpadpuk monTaxka noncrtanmuu 10/0,4 xB: 1-2 — montax
ocBelleHus nojacTaniyy, t = 3 1Hs; 2-3 — MOHTaX MaHeNel MUToB (pacrpeaeTUTeIbHBIX,
yrOpaBjeHus, ydera), 8 IHEH; 2-4 — peBu3Ws, MOHTOX W HaJaJKa CHUIOBBIX
Tpancopmatopos, 6 nueit; 2-5 — montax PY 10 kB, 8nneit; 3-5 — puxtuBHas pabora; 3-6
— MPOKJIAJKa KOHTPOJBHBIX Kabeneil u cunoBbix kabeneit 0,4 kB, 10 nueit; 4-8 — BBox
kabeneit 10 kB kx Tpancdopmaropam, 4 nusi; 5-7 — BBOJ M pa3zeika kadesuei B kamepax PY
10 kB, 6 gneit; 6-7 — pa3nenka u noakioueHue kadenei k muram 0,4 kB, 3 aus; 6-11 —
MIPOBEpKa CXEeMbl, peryJIUPOBKa anmapaTypsl, Hanaaka nanesneit murtos 0,4 kB, 7 nueit; 7-8
— ¢uxTuBHas pabota; 7-11 — Hananka cxem PY 10 kB, 6 gneii; 8-9 — dpasuposka kabeneit
10 xB B kamepax tpancopmaropos, 1 nenp; 9-10 — paznenka u npucoequHEHNE Kabenei
10 kB k Ttpanchopmartopam, 2 ngus; 9-11 — mpuBsizka HapyXHBIX Tpacc Kabenew,
BBIMIOJITHEHWE HAAMHMCEeW Ha CTeHaX U JBepsax mnoactanmuu, 1 genp; 10-11 —
BBICOKOBOJIBTHBIC HCIIBITaHUS Kabenei u Tpancopmaropos, 1 neHs.

[lemp moOCHEMOBATENBHBIX paboT, coeauHstomias ucxoanoe (1) u
3aBeparoriee (11) coObITHS, Ha3bIBACTCS MOJHBIM ITyTEM CETEBOTO rpaduKa.
[TonHpI#i TyTh, UMEIOMIMI HAMOOIBIIYIO MPOAOKUTEIBHOCTh, HA3bIBACTCS
KpUTHYECKUM IyTeM. B cooTrBeTcTBUM C puc. 1 KpUTHYECKUI MyTh
coctapiser 30 nueii. [1o OTHOIMIEHUIO K KPUTUYECKOMY BCE OCTAJIbHBIC MYTH
CETEBOTO Tpadrika UMEIOT Pe3epPB BPEMEHHU.
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OObIYHO pa3pabOTKy M aHAIU3 CETEBBIX MOJENICH BBIMOJHSIOT B JiBa
stama. Ha mepBoM sTame cTposT ceTeBoil rpaduk W pacCUUTHIBAIOT BCE €T0
napaMmMeTpbl, Ha BTOPOM — OCYLIECTBJISIIOT aHaJIU3, KOPPEKTUPOBKY U
ONTHMU3AIIMIO CETEBOTO Tpaduka.

[Ipouecc onTMMHU3aLuU CETEBOrO rpauka MO BPEMEHH 3aKIIFOYAETCH,
IPEXJE BCEro, B COKPALIEHUU NPOJOJIKUTEIBHOCTH KPUTUYECKOTO IYTH.
3ech MOKHO BBIIEHIUTH TpU crocoba ontuMusanuu. IlepBbiil crmoco0
3aKJII0YAEeTCsl B TAKOH KOPPEKTHPOBKE CETEBOTO rpaduka, KOTOpas MO3BOJSET
COKPaTUTh IPOJOJIKUTEIBHOCTH pabOT KPUTUUECKOTO ITyTH 33 CUET PECYPCOB
(TpyHOBBIX M MaTepHalbHBIX), OTBEACHHBIX U1 pabOT, HE JEKAIIUX Ha
KPUTUYECKOM MYTH. ODTU pabOThl MOTYT OBITh OTOABHUHYTHI Ha KaKO€-TO
BpEMS, IOCKOJIBKY CPOKHM UX BBIINIOJIHEHUS HE BIUSIOT HA KOHEUHBIA CPOK.

Bropoii croco0 ontuMu3auMd MO BPEMEHH COCTOUT B H3MEHEHHH
TOMNOJIOTUM CETH Trpaduka. IDTO OCYIIECTBISETCS BBEICHUEM B CETEBYIO
MO/I€JIb MHOTOBAPUAHTHON TEXHOJIOTUHU BBINOJHEHUS pad0T, yCTAHOBIEHUEM
HOBBIX IYTE€W W B3aUMOCBSI3€d pabOT U COKpAIlEHHEM B KOHEYHOM HTOIE
KPUTHUYECKOTO IyTH.

Tpernii cnoco0® onTUMHU3ALMU [0 BPEMEHHM CBSI3aH C PaCUJICHEHUEM
IPOJOJDKUTENBHBIX padOT Ha OTIEIbHBIE MapajuIeIbHO BBIOJIHIEMbIE
paboTsI (4acTu).

B nenoMm cucrema CeTeBOro IUIAHUPOBAHUS II03BOJIAET HArJISIHO
IOPEICTaBUTh M OLGHUTh OPraHM3alUI0 3JEKTPOMOHTAXXKHBIX  padoT,
OCYIIECTBUTH 0Oojiee OOOCHOBAaHHOE IUIAHHUPOBAaHHE W OMNEPATUBHOE
yIpaBieHUE STUMHU pabOTaMHu.

1.4. TIloaroToBKa K MPOU3BOACTBY JIEKTPOMOHTAKHBIX PadoT

Jlo Hawama mNPOW3BOJCTBA JIIEKTPOMOHTAXHBIX pabOT Ha O0OBEKTe
JIOJIKHBI OBITH BBITIOJTHEHBI CIEAYIOIINE MEPOTIPUSITHS:

MOJIydeHa  MOJPSAYUKOM  TPOEKTHO-TEXHHYECKass  JIOKYMEHTaIlus,
YTBEPKJICHHAS IITAMIIOM 3aKa34HKa «K IPOU3BOJICTBY padboOT»;

COTJIACOBAHBI MEXy MOAPSTIMKOM U MPEANPHUATHIMU-TTOCTABIIMKAMUA
rpaguKk  TOCTaBKU  OOOPYIOBaHHUS C  YyY4E€TOM  TEXHOJIOTHYECKOU
MOCIICIOBATEIbHOCTA ~ MPOMU3BOJICTBA  paboT,  MepedeHb  CJIOKHOTO
AIIEKTPOOOOPYIOBAHUS, MOHTUPYEMOTO C MPHUBJICUYCHHUEM IIEPMOHTAKHOTO
NepcoHana NPEANPUATAN-TIOCTABIIMKOB, YCIOBUS TPAaHCHOPTUPOBAHUS K
MECTY MOHTa)a TsHKEJIOT0 U KPyITHOTa0apuTHOTO 3JIEKTPOOOOPYA0BAHMUS,

MOATOTOBIICHBI TIOMEIICHUS JUIsl pa3MmelneHus Opuran pabouux,
WHKCHEPHO-TEXHUYECKIUX PaOOTHUKOB, MPOW3BOJCTBEHHON 0a3bl, a TakKkxke
JUTS CKJTAIMPOBAHUS MaTEPUAIOB U MHCTPYMEHTA;

OCYIIECTBJICHA TPHEMKa MO aKTy CTPOUTEIHHOM dYacTh 0OBEeKTa 0.
MOHTaX 3JIEKTPOOOOPYAOBAHMS U BHITIOIHEHBI MPEyCMOTPEHHBIE HOPMaMU U
NpaBWIaMH  MEPONPHATHS 1O  OXpaHe TpyAa, MPOTUBOIOXKAPHOU
0€30MacHOCTH, OXPaHE OKPYKAIOIIEH CPEIbl.
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[Ipu mpuemke 00OpyIOBaHUS B MOHTaX HPOU3BOIUTCS €r0 OCMOTD,
NpOBEpKa KOMIUIEKTHOCTH (0e3 pa30opku), MpOBEpKAa HAIMYUS U CPOKa
JNEUCTBUS TapaHTUW NPEaNpUATHN-U3roToBUTENen. Pe3ynbpraTel ocmoTpa
0(OpPMIISFOTCS. COOTBETCTBYIOLIUM aKTOM.

OnexkTpooOOpyAOBaHUE NPU MOHTAXKE BCKPBITUIO W PEBU3UU HE
NOMJICKHUT, 3a MCKIIOUEHUEM CIIly4aeB, Korjga »3TO MpPeayCMOTPEHO
roCyJapCTBEHHbIMH M OTPACIEBBIMU CTaHAAPTAMU WM TEXHUYECKUMH
YCIOBUSIMH, a TaKkKe CIy4yaeB JIMTEIBHOTO XpaHEHUS OOOpYIOBaHHS C
HapyIlIeHHEM  3aBOJACKMX  HMHCTpyknmii.  Pa3bopka  obopynoBaHus,
NOCTYMHUBIIETO  OMJIOMOMPOBAHHBIM  C  MPEANPHUSATHI-U3TOTOBHUTEIS,
3arpenaecTcs.

JlebopMupoBaHHOE W MOBPEKIACHHOE IEKTPOOOOPYAOBAHUE TTOIICKHUT
MOHT@XYy TOJIKO TIOCJIE YCTPAHEHUS MTOBPEKACHUN U AEPEKTOB.

OnexkTpooOOpyAOBaHUE, HA KOTOPOE€ HCTEK HOPMATUBHBIA CpOK
XpaHEHHMs], YKa3aHHbII B TOCYJAapCTBEHHBIX CTaHIApPTaX WM TEXHUYECKUX
YCIOBUSX, NPUHUMAETCS B  MOHTaX TOJBKO IIOCII€  IPOBEICHHUS
OPEIMOHTAXXHOM  pEBHM3WH, MCHPABJICHHUS JAE€PEKTOB W  UCHBITAHHM.
Pe3ynbraTel npoBeAeHHBIX padOT OJKHBI OBITh 3aHECEHBI B (HOPMYJISPHI,
nacrhopTa ¥ APYryl0 COMPOBOAUTENBHYIO JTOKYMEHTALUIO Ha 000pyI0BaHUE,
JOJIKEH OBITh COCTABJIEH aKT O IPOBEICHUH YKa3aHHBIX PaldoT.

[TomemeHust 3aKpBITHIX PACHPEACIUTEIBHBIX YCTPOUCTB, (yHIaMEHTHI
O/  AJIEKTPOOOOPYIOBaHHWE CHAKOTCA IMOJ MOHTaX C  IOJHOCTBIO
3aKOHYEHHBIMU CTPOMUTENIBHBIMUA U OTAEIOYHBIMU paboTamu. Caada-puemMka
NOMEIIEHU U (PYyHIAMEHTOB /Il YCTAHOBKHU CJIOXKHOTO M JIOPOrOCTOSLIErO
IIEKTPOOOOPYIOBaHUSA, MOHTaX KOTOpPOro OyneT  BBIIOJHATBCS €
IPUBJICYEHUEM IE()MOHTAXKHOIO MEPCOHANA, MPOU3BOAUTCS COBMECTHO C
NPEICTAaBUTENSAMU IPEANPUITHS, OCYIIECTBISIONIETO MEe()MOHTAK.

Jlo Hayanma »BJEKTPOMOHTaXHBIX padoOT, HampuMep, Ha OTKPBITBIX
pacnpeleIUTeNbHbBIX ~ YCTPOMCTBAX TEHIOAPSAYUK JOJDKEH 3aKOHYMTh
IUIAHUPOBKY TEPPUTOPHH, COOPYKEHHE NOIBE3IHBIX IyTeH, KaOeIbHBIX
KAaHAJIOB, YCTAaHOBUTb IUMHHBIE W JIMHEWHBIE MOPTAJbI, COOPYIUTH
(yHIaMEHTBl  [OA  3JEKTPooOOpYyJOBaHUE, OFPaXIE€HHUSI  BOKPYT
pacnpeleIuTeIbHOIO yCTPOMCTBA, pe3epByapbl Mg aBapuiiHOro cOpoca
Macia, MoA3€MHbIE KOMMYHHUKALWU.

B koHcTpykuumsx mopramoB u (GyHIAMEHTOB IM0A 000pyJOBaHUE
pacnpeeaInuTeIbHbIX YCTPOMCTB JTOJIKHBI OBITh YCTaHOBJIEHBI
IPELyCMOTPEHHBIE MPOEKTOM 3aKJIaJHbIE YacTH M KpEIEKHbIE JeTalH,
HEOOXOJMMBIE I KPEIUIEHUS] TUPIISHI HU30JSTOPOB M 000pynoBaHus. B
KaOeIbHBIX KaHAJaX M TOHHESX JOJDKHBI OBbITh YCTAHOBJIEHBI 3aKJaJHbIC
JNeTaIM [ KpEIJIEHUsI KaOeNbHbIX KOHCTPYKLUMM. JOJDKHO OBITH Takxe
3aKOHYEHO COOpPYXXEHUE BOJONPOBOJA M MPEAYCMOTPEHHBIX MPOEKTOM
aBTOMAaTHUYECKUX YCTPONCTB MOXKAPOTYILIECHHUS.
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B  3gaHmMsax W COOpPYKEHHAX,  CHaBaeMbIX  IOJ]  MOHTaX
AJIEKTPOOOOPYIOBAHUS, TEHMOIAPSIAYAKOM WM TPSMBIM  CTPOUTEIHHBIM
MOJIPSTINKOM JIOJDKHBI OBITh BBIMTOJTHEHBI TTPETYCMOTPEHHBIE apXUTEKTYPHO-
CTPOUTEIHHBIMH YEPTE)KAMH TIOCTOSIHHBIE TPOEMBI, HUIIHM, OTBEPCTHS B
CcTeHaxX U MIEPEKPBITUSX, HEOOXOUMBIE TS TIEPEMEIIICHHUS
AIIEKTPOOOOPYIOBAHUS U MOHTa)Xa HU3KOBOJBTHBIX JJICKTPUUYECKUX CETEH U
KOHTPOJBHBIX KaOeneil. Ilocie BBIMOMHEHUS JJIEKTPOMOHTAXHBIX padoT
TCHIOMPSIYAK O0S3aH OCYIECTBUTH 3aJIeIKy BPEMEHHBIX OTBEPCTHH,
OO0pO3/1, HUII U THE3/I.

1.5. Oxpana Tpyaa npu BbINOJHEHUH YJIEKTPOMOHTAKHBIX padoT

BaxxHbIM MOMEHTOM B OpraHM3alii dJIEKTPOMOHTAXHBIX padoT
SBIIIETCA TIOJITOTOBKAa W oOecreueHrne Oe30IMacHbIX YcnoBuiM Tpyna. Bce
MOJITOTOBUTEIILHBIE MEPOIIPUSATHS B 9TOM IUTAHE JIOJDKHBI OBITH 3aKOHYEHBI J10
HayaJsia MPOU3BOJICTBA pa0OT U MPUHSATHI MO aKTy O BBITIOJIHEHUH TPeOOBAHUMN
10 OXpaHe Tpy/a.

OO0s3aHHOCTH 1O OOecredYeHuI0  Oe30MacHbIX  YCIOBUH  Tpyna
BO3JIATAIOTCSl Ha TMOJAPSIYMKA, KOTOPBIA pa3pabaThIBacT OPraHU3aIMOHHO-
TEXHOJIOTHYECKYI0 JOKYMCHTAIlMI0 10 BbIMOJHeHHIO pador (ITIIDP),
COZIEpKAIYI0O  KOHKPETHBbIE  TPOEKTHBIC  PEIICHHs,  ONpEeIesIoNnne
TEXHUYECKUE CPEJICTBA M METOJNbI paboT, 00eCleunBaIONINE BBITOJHEHHE
HOPMAaTHUBHBIX TPEOOBAHUN OXpaHbI TPYya.

HcxoTHbIMU TaHHBIMU TSI pa3paOOTKH TaKUX PEIICHUN SBIISIOTCS:

TpeOOBaHMSI HOPMATUBHBIX JIOKYMEHTOB U CTaHJAapTOB MO OXpaHE TPY/Ia;

TUTIOBBIE peIIeHUus MO oO0ecrnedeHnto TpeOOBaHMI OXpaHbl Tpya,
CIIPaBOYHBIE TOCOOMS U KATAJIOTH CPEJICTB 3AIIUThHI pabOTAIOIINX;

WHCTPYKITUU 3aBOJIOB-U3TOTOBUTEINEH MaIluH, MEXaHU3MOB,
000pyI0BaHMs, MATEPUAJIOB U KOHCTPYKIIUMA TI0 0OECIIEYSHUIO OXPaHbI TPYIa
B IIPOIIECCE UX TPUMEHEHHUSI.

[Ipu pa3paboTke MPOECKTHBIX PEIICHUN IO OpPraHU3aIllid MOHTaKHBIX
IUTOMAZ0K HEOOXOJIMMO BBISIBUTH OMACHBIE MPOU3BOJICTBEHHBIE (HaKTOPHI,
CBSI3aHHBIC C TEXHOJOTHUEH M yCIOBUSAMH ITPOU3BOICTBA PabOT, ONPEIETUTh U
yKa3aTh B OPraHU3alMOHHO-TEXHUYECKOM TOKYMEHTAIIUU 30HbI UX JIEHCTBUS.

DNEeKTpOMOHTaXHbIE  PabOTBI  MOTYT OBITH  CBSI3aHBI KAk €O
CTPOWUTEIILCTBOM  HOBBIX  O0OBEKTOB  (HOBBIX  MOJCTAHLWH,  JUHHN
3JIEKTPOIEpeIadn), TaK U C PEKOHCTPYKIMEH CyliecTByrommx. Bo BTOpoM
Ciy4ae dJIEKTPOMOHTaKHbBIE PabOThI OTHOCITCS K paboTaM, BBHITIOTHSEMBIM B
JNEUCTBYIONIUX  AJICKTPOYCTAHOBKax. 3JeCh K 30HaM C  OMAaCHBIMH
MPOU3BOJCTBEHHBIMA  (PaKTOpaMH  OTHOCSTCS  BCe  palOThl  BOIM3HU
TOKOBEIYIIMX 4YacTel IEUCTBYIOLIEH JJIEKTPOYCTaHOBKU. Ha BbINOIHEHUE
TaKuX paboT AOHKEH 0POPMIISTHCSA HAPSI-IOMYCK, P BHITIOJTHEHUU padoT -
COOMIONIaThCA TEXHUYECKME U OpraHU3alMOHHBIE MEphl 0E30MacHOCTH.
VYka3zaHHbIE MEPOINPHUATHS JOJDKHBI BBITIOJHITHCS TakKe INMpU padoTax B
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KOMIIPECCOPHBIX, C BO31yXOCOOpPHUKAMH, UCIIOJIb30BAaHUEM OAJIJIOHOB C ra30M
IIPY ra30CBAPOYHBIX paboTaXx.

DNEeKTPOMOHTaKHbIE PAOOTHI B JEHCTBYIOUIMX 3JIEKTPOYCTAHOBKAX, KaK
IPaBWJIO, JOJKHBI OCYIIECTBIIATHCS MOCIE CHSATUS HAIpPSOKEHUS CO BCEX
TOKOBEIYIIMX 4YacTed, HaXOJSIIMUXCA B 30HE IPOM3BOACTBA padoT, HX
OTCOEMHEHUsI OT JEHCTBYIOLIEH 4YacTH 3JIEKTPOYCTAHOBKH, oOecreyeHus
BUJMMBIX DPAa3pbIBOB AJIEKTPUUECKOW LENU U 3a3€MJIEHHUS OTCOEIUHEHHBIX
TOKOBEIYIMX YacTel. 30Ha MPOU3BOJICTBA PabOT JOHKHA OBITH OTAENIEHA OT
JNEUCTBYIOUNIE YacTH AJIEKTPOYCTAHOBKM CIUIOIIHBIM WJIM  CETYATBhIM
OrpaXI€HUEM, NPEMATCTBYIOIIMM MPOXOAY B 3Ty 4YacTb MOHTaXXHOMY
NEPCOHAIY, JOJIKHBI ObITh BBIBEIICHBI IIAKAThl 0€3011aCHOCTH.

Boinenenue st MOHTaXHOM OpraHu3alMyd 30HBI MIPOU3BOJICTBA padoT,
OPUHATUE MEP MO NPEIOTBPALICHUIO OIIMOOYHON MOJaYl B HEE€ HANPSIKEHHUS,
OrpaXkJIeHHE OT JECUCTBYIOIIEH YacTH C yKa3aHUEM MECT MPOXoja MepcoHala
U IpOe37a MEXaHU3MOB JIOJKHBI O(OPMIISITHCS aKTOM-/I0ITY CKOM.

Jlomyck  3JEKTPOMOHTaXXHUKOB K  paboTamMm B JEHCTBYIOLIUX
JIEKTPOYCTAHOBKAX JOJIKEH OCYLIECTBIISITHCS MIEPCOHATIOM
IKCIUTYaTHUPYIOIIeH opraHu3anmuid U O(QOpMIIsSeTCs B NMUCBMEHHOM BHUJAE C
yKa3aHUEM COCTaBa OpHUrajbl U IPYIIIbI MO AJIEKTPOOE30MAaCHOCTH Ka)JI0ro
yjieHa Opuraabl. Hapsa-monyck BbIIAeTCs pyKOBOAMTENIO padoT (mpopady,
MacTepy, MEHeIDKepy) Ha CPOK, HEOOXOIMMBIN Il BBIIOJTHEHUS 3aIaHHOTO
oO0bemMa pabot. IlepcoHas AIEKTPOMOHTAXHBIX OpraHU3aluid  mHepen
JOIYCKOM K paboTe B JEHCTBYIOUIMX 3JEKTPOYCTAHOBKAX JOJDKEH OBITh
IPOUHCTPYKTUPOBAH MO BOIIPOCAM 3JIEKTPOOE30MIaCHOCTH Ha pabodyeM MecTe
JMIIOM, JTOMYCKAIOIKUM K padoTe, KOTopoe 00s3aHO OCYIIECTBISATH KOHTPOIb
32 BBINOJHEHUEM MPEAYCMOTPEHHBIX B Hapsiie-IOIyCKE MEPOIPUSATUN I10
obecrniedeHnto 6€30MacHOCTH MPOU3BOACTBA PaldOT.

OKCIulyaTalMOHHBIA IEPCOHAJI HECET OTBETCTBEHHOCTh 3a COXPAHHOCTH
BPEMEHHBIX OrpaXkKJICHUM pabOYux MeCT, NPeayNpeIuTEeNbHbIX IUIAKaTOB U
OpEeNOTBpalleHUEe IMoAa4yd pado4yero HampsbKeHHsT Ha — OTKJIFOYEHHbIE
TOKOBEIYIIME YaCTH, COOIIOJEHUE ujeHaMu Opuraabl MOHTaXXHUKOB
0€30MacHBIX PACCTOSHUA JI0 TOKOBEAYIIMX YacTel, OCTABIIMXCA IOJ
HaNpsHDKECHUEM.

PaboToil 351eKTpOMOHTaXXHON OpUTraabl JOMKEH PYKOBOAUTH TPAMOTHBIN
U ONBITHBIA MH)KEHEPHO-TEXHUYECKUH PAOOTHUK MOJPSAHOW OpraHU3allMH,
KOTOPBIN JOJDKEH MPAaBUIIBHO PACCTABUTH JIFOJAEH U MEXaHU3MbI, 00€CIIEUUTh
BBINIOJIHEHHE TPEOOBAHMI IKCIUTYyaTalMOHHOTO MEPCOHAIA.

BaxxupiMM 3J€MEHTaMH BBICOKOTO KadecTBa M 0€30MacHOCTH padoT
SIBJISIFOTCS COOTBETCTBYIOILAS KBaNU(UKaLUs u BBICOKas
JUCUUIUIMHUPOBAHHOCTD  3JIEKTPOMOHTA)KHOTO M AKCIUTyaTallMOHHOIO
nepcoHana. Ilpu OTCYyTCTBMM 3THUX KayecTB JaXe CaMbIM TLIATEIbHBIM
oOpa3zoM paspaboransbie [IIIDP He rapaHTHUpYIOT OT MNPOU3BOACTBEHHOTO

14



TpaBMaTu3Ma, Opaka IIpyu MOHTa)K€ JOPOrOCTOSIIEr0 00OpyA0BAHMS, TOJAUH
HaAIpPsDKEHUS B 30HY POU3BOJICTBA Pa0dOT.

DNEeKTPOMOHTAKHBIE paboTHI CONPOBOXKIAOTCS HIMPOKHUM
UCIIOJIb30BAaHUEM  PA3JIUYHBIX CTPOUTEIBHBIX MAIIMH M MEXaHU3MOB
(TpaHCHOPTHBIX, TPY30MOABEMHBIX, 3eMJICPOMHBIX U APYruX). Bce MammHbl n
MEXaHU3Mbl JIOJDKHBI COOTBETCTBOBATh TPEOOBAaHUSAM T'OCYJAapPCTBEHHBIX
CTaHJAPTOB 1O 0€30MacHOCTH Tpyna (MMeTh CepTU(PHUKAT HA COOTBETCTBHE
TpeboBaHUsIM  Oe3omacHOCTH).  MHXEHEpHO-TEXHHYECKUE  PAOOTHHKH,
OTBETCTBEHHBIE 32 BBINIOJHEHHE pPabOT, W pabdoune, BHINOIHSIONINE
TaKeJaXXHbl€ WJIM CTPOINAajbHble padOThHl, JOJKHBI OBITH ATTECTOBAHBI
OopraHaMu roCyAapCTBEHHOI'O HaJ130pa.

[Ipn pasmemnieHMH MallMH HA MOHTaXHOW IUIOIIAJIKE PYKOBOIMUTEID
paboT MOJDKEH OMpeaeuTh padouyio 30HY MAIIUHBI U TPAHUITBI CO3/1aBAEMOM
ero onacHoi 30HbI. [Ipu 3TOM n0MKHA OBITH 0OOEcTeyeHa 0030pHOCTh paboyeit
30HBI C pabOYEro MecTa MalIMHUCTA.

TpancnoptHbele cpeactBa M 00OpYHOBAaHHME, MPUMEHSEMOE IS
NOTrPY304YHO-PA3rPY30YHBIX PAOOT, MOJKHBI COOTBETCTBOBATH XapakTepy
nepepabaTeiBaeMoro rpysa. [lmomanku ans MOrpy304HO-pa3rpy304YHBIX
paboT MOKHBI OBITh CIUTAHMPOBAHBI W MMETh YKJIOH He Ooinee 5°, a ux
pa3Mepsl U MOKPHITUSA - cooTBeTCTBOBaTh [1IIOP.

JIsi CTECHEHHBIX W ONAaCHBIX YCIOBUWA MNPOBEAEHUS PabOT JOJIKHBI
pErJaMEeHTUPOBAaThCSl  BBUIET M YroJl MOBOPOTa CTPEIbl  MOJBEMHO-
TPaHCIOPTHOTO CPEACTBA, a IMpuU paboTe B OXPaHHOM 30HE JIMHHUH
AIIEKTpOIepeIadr KOpIyca MalivH (3a UCKITFOUYEHHEM MalliH Ha TYCEHHYHOM
XO/y) IOJDKHBI OBITh 3a3€MJICHBI MPH MOMOIIM HMHBEHTAPHOTO MEPEHOCHOTO
3a3EMJICHMUS.

BelinosiHeHne paboT B OXpaHHOW 30HE JIMHUU JOIYCKAETCS IPU YCIOBHH,
€CII pacCTOSIHME MO BO3AyXy OT MamuHbl (MEXaHW3Ma) WM OT ee
BBIJIBI)KHOU WJIM MOJTbEMHOM YacTH J10 OJIMbKaiIero npoBoja, HaXoIsIerocs
1I0J1 HAIIPSKEHUEM, OyJIET HE MEHEeE:

1,0 M - ipu HanpspKeHun TUHUH 10 35 KB;

1,5 ™ - npu Hanpsoxerann auHun 110 kB.

2,5 M - npu Hanpspxeann auHnn 220 kB.

TexHHUUEeCKOe COCTOSIHUE BCEX TPAHCHOPTHBIX CPEACTB  JOJKHO
cooTBeTrcTBOBaTh [IpaBunam popoxkHoro aBwxkeHuss u I[lpaBunam oxpassl
TpyJa Ha aBTOMOOMJIBHOM TPaHCIOPTE.

BelnosiHEHHE Ha MOHTa)XHOM IUIOIIAJKE OTIEIbHBIX BHJIOB padoT,
HalpyuMep CBAPOYHBIX, Ta30IUIAMEHHBIX, 3JEKTPOTEPMUYECKUX, JOJKHO
OCYLIECTBJISTHCS B COOTBETCTBUH C MEXOTPACIEBBIMU MPAaBUIIAMHU 110 OXPaHE
TpyJla IpH BBINOJHEHUHU 3TUX pabor. K ykazaHHbIM paboTam OTHOCATCH, B
YaCTHOCTH,  YKJIaJKa  MATCKOW  KPOBJIM  HA  KpbIIE  3aKPBITOIO
pacnpeeIUTeIbHOIO YCTPOICTBA € MCIOJB30BAHUEM Ta30BbIX TOPEIIOK,
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IPOTrPEB CHJIOBBIX TPAaHC(POPMATOPOB MEPE UX UCIBITAHUEM TOCIE MOHTaXa
U IpyTue paboTHI.

B »Tux caydasx AOMKHBI OBITH MPUHATHI MEPBl MPEIYNPEKICHUS
moXkapa, a B OTACNBHBIX CIy4asX MOAPSAAYUK WIM 3aKa3yMK IO 3asiBKe
AIIEKTPOMOHTA)XHON OpPraHM3aIlH JTOJDKHBI OMOBEIIATh MECTHYIO MOXKAPHYIO
9acThb JUIA BEICHUS HA/130pa 3a MOKapOONacHbIMUA paboTaMH.

1.6. I/IHIlyCTpI/IaJII/I3aHI/Iﬂ H MEeXaHUu3anus 3IJIEKTPOMOHTAMKHBIX paﬁoT

C uenblo COKpallleHHs CPOKOB BBOAA OOBEKTOB B IKCIUTyaTallMi0 U
MOBBIIICHUS KayeCTBA BBIMOJIHEHUS 3JEKTPOMOHTAXHBIX pabOT CTpEeMsTCs K
MaKCUMAaJIbHON UHOyCMpuanuzayuu u mexanusayuu 3TUX padoT, a Takxke

K IMPUBJICUYCHUTIO JJIA MOHTa>XXa 3J'I€KTpOO60py,ZLOBaHI/I}I
BBICOKOKBaJ'II/I(bI/IHI/IpOBaHHOI‘O InepCcoHaia HpG,IIHpI/ISITI/Iﬁ-HBFOTOBHTGHGﬁ.
HO,II I/IH,Z[YCTpI/IaJII/ISaHI/Ieﬁ ITIOHUMAacCTCA MpCaABApPUTCIIBHOC

KOMIUICKTOBAHHUE M COOpKaA 3JIEKTPOOOOPYI0BAHUSI C IIEJIBIO MOBBIIIEHUS €T0
MOHTQ)XHOM TOTOBHOCTHU. DTO JIOCTUTAETCs IMYyTEM IMEPEHOCA MAKCUMAaJIbHO
BO3MOKHOT'O KOJWYECTBa onepaumi I10 MOHTAXY 2JIEMEHTOB
AJIEKTPOYCTAHOBOK C MOHTa)KHOM 30HBI HA MOHTAXHbIE 3aBOJIbl U MACTEPCKHUE,
OCHAILICHHBIE  BBICOKOINPOW3BOJUTEILHBIMU  MEXaHU3MaMH.  YPOBEHb
WHyCTPUATU3AINK ONPEACISIETCS OTHOIICHHEM 00BheMa JICKTPOMOHTAXKHBIX
paboT, BBIMOJHEHHBIX 3a MpelellaMi MOHTXHOMW 30HBI, K 00IIeMy 00bemMy
AJIEKTPOMOHTAXHBIX padoT.

Jlns  TOBBIIEHWS] YPOBHSA  HMHAYCTpUAIM3AIUU  PAbOT  KpyIHBIE
MOHTQ)XHBIE OpraHu3ali, KakK I[paBUIO0, HMEIOT B CBOEM COCTaBe
MOJpa3/IeJICHUs, 3aHUMAIOIIMECS M3TOTOBJICHUEM W3JIeJIUM, KOHCTPYKIUNA U
MEXaHU3MOB, HE BBIITYCKAEMbIX TPOMBIIIIEHHOCTHIO CEPUIHO.

NnuaycrpranbHbIi MOHTaX COCTOUT U3 JIBYX CTAJIHM:

nepeas cmaous BKJIIOYAET B ceOs TMpeaBapUTEIbHYI0 KOMIUICKTAIUIO
eKTpooOOpyoBaHus, COOPKY Ha 3aBOJaX W MOHTAXHBIX MAaCTEPCKHUX
MOCTAaBJIIEMOTO Pa3pO3HEHHOTO O0OpPYOBAaHHS B KOMIUICKTHBIC OJIOKHM U
YKPYIHEHHBIE Y3JIbl C IOBEACHUEM UX J0 MOJHON MOHTaXKHOW TOTOBHOCTH;

Ha 6mopotli cmaouu BBIMIOJHAECTCS yCTAaHOBKA KOMIUICKTHBIX OJIOKOB M
YKPYITHEHHBIX ~ Y3JIOB 00OpyJOBaHUWs, TNPOKIAABIBAIOTCS CHJIOBBIE U
OCBETUTEJIbHBIE CETH M CETH 3a3eMJICHMS, OCYUIECTBIISIETCS IPOBEpKa
MPaBWJIBHOCTH MOHTa)Ka, MyCKOHAJA04YHbIE Pa0OThl W IPUEMO-CAATOUYHBIC
UCIIBITAHUSI DJIEKTPOOOOPYI0OBAHHUS.

Hanbonee BBICOKHN YpOBEHb WMHAYCTpUATU3AIMKM HMEIOT PabOThl IO
MOHTQXY PpacCHpeAeIUTEIbHBIX YCTPOMCTB, U3TOTOBJICHUE KOTOPBIX B BHUJIEC
KOMIUIEKTHBIX SYe€eK M OJIOKOB BBIINOJHSICTCS Ha 3aBOJaX OTEUECTBEHHOMU
npomsinuiennocTr: KPY-6/10, KPYB-35, KPYB-110, KPY3-110 kB u Bhiitre.

Pa3Butre MHIYCTpUATBLHBIX METOJIOB AJICKTPOMOHTAXXHBIX PabOT TECHO
CBSI3aHO C TIOBBIIIEHUWEM YPOBHS HX MeXaHu3auuu. MexaHuzamus
AIIEKTPOMOHTAKHBIX Pa0OT UMEET JBa OCHOBHBIX HAIlpaBJICHUS
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WCIIOJIb30BAaHUE  YHUBEPCAIBHBIX ~ MEXaHW3MOB H  TOJBEMHO-
TPAHCTIOPTHBIX MAIWH TSI MEXaHU3AIMU TPYJOEMKHUX TPOIECCOB; ATO, B
YaCTHOCTH, OypUILHO-KPAHOBBIC MAIIWHBI, TEJICCKOIMWYECKUE BBIIIKH,
TUAPOTIOIEEMHUKH,

MPUMEHEHUE OOIIEeCTPOUTENHLHBIX HHCTPYMEHTOB, pa3paboTka W
NPUMEHEHUE PA3TUYHBIX MPUCITOCOOJICHUI TPHU BBITOJTHCHUH OTACIHHBIX
MOHTQ)XKHBIX OTEPAIii; 9TO, B YACTHOCTH, PA3IUYHBIA AJICKTPOUHCTPYMEHT,
CTPOUTEIHbHO-MOHTAXHBIE  TMHUCTOJICTHI,  TMEPEHOCHBIC  TPECChl A
OKOHIICBAHUS U COCTMHECHHUSI IIPOBOIOB U KUJI KaOEIeH.

HcnonHeHne CPOKOB BBOAA OOBEKTOB B IKCIUTyaTalldI0 CYIIECTBEHHO
3aBUCUT OT MAaTEePUATHHO-TEXHUYECKOTO O00ECIeUeHUsT SJICKTPOMOHTAXKHBIX
pabor. B cTpykType KpYIHBIX MOHTQXKHBIX OpraHU3ANUi (QYHKIHH
MaTePHATBHO-TEXHHYECKOTO0 OOECIICYCHHST BO3JIararoTCsl Ha CHEIUATbHBIC
noJipa3eiicHusl — ynpaBiieHUs (y4acTKH) IPOU3BOJCTBEHHO-TEXHUYECKOM
xomiutektamnuu (YIITK).

DT CTPYKTypHBIE TOJApPA3ACICHUS CBOMMHU CHUJIAMU W CPEICTBAMU
JOCTaBJISIIOT B MOHTQXHYIO 30HY HEOOXOAMMOE 000pyI0BaHHE, MaTepHAIIbI U
MEXaHW3MBI. YchemHas paboTa monapasfeicHuil TpeOyeT MexaHu3aluu
CKJIQZICKOTO XO3SHCTBA, TTO3BOJISIIOIICH BECTH MEXaHU3UPOBAHHBIM CIIOCOOOM
KOMITJICKTAIIUIO MaTepHUaJiOB M W3MICIUN B CIEIUAIbHBIE KOHTCHHEPHI IS
MOCJICTYOIICH TOCTAaBKH X B MOHTAXHYIO 30HY.

MoOHTaX CII0O)KHOTO W JOpPOrOCTOSIIEro 0o0OpyaoBaHus (MOIIHBIC
Tpanchopmatopsl, HOBble BbIkmouarern Ha 110 kB w  Bemme,
antekTpoodopynoBanue pupm Cumenc, ABb u Apyrux) BBIIOTHSAETCS, Kak
MPaBWIO, C TMPHUBICYCHHEM MICPMOHTAKHOTO TEPCOHANIA OT IOCTaBIIUKA
o0opymoBaHus. DTOT TEPCOHAT B COOTBETCTBHU C JIOTOBOPOM TIOCTAaBKHU
000pyIOBaHUsI OCYIIECTBISCT PYKOBOACTBO MOHTKOM U HCIBITAaHUSMU
000py0BaHUA.

1.7. llyckoHanano4uHbie padoThl

[Tyckonanamounsie pabOThI, COMPOBOXKAAIOIINE DSICKTPOMOHTAXKHBIC
paboThI, MPEACTABISIOT COOOW KOMIUIEKC padoT, BKIIIOYAIOIIMKA MPOBEPKY,
HACTPOWKY W MCHBITAHUS IJIEKTPOOOOPYIOBAHHUSA C IIENBI0 00ECTICUEHUs €ro
IPOEKTHBIX TAPAMETPOB U PEIKUMOB.

[Tyckonamamounbie pabOThI OCYIIECTBIISIOTCS B YETHIPE dTalla.

Ha nepsom (noocomosumenvrnom) smane noopsoqux.

pa3pabarbiBaeT (Ha OCHOBE TMPOEKTHOM M  OKCIUTyaTallMOHHOW
JOKYMCHTAIUK  MPEANPHUATHH-U3TOTOBUTENICH)  pabouyio  mporpammy
IyCKOHAJIAJIOYHBIX pa0dO0T, BKIFOYAIOIIYI0O MEPOIPHUATHS IO OXpaHEe TPY/a;

nepenaeT 3aKka3uyuKy 3aMeuaHusl M0 MPOEKTY, BBISIBIICHHBIE B IMPOIIECCEe
pa3paboTKu paboyveil MporpaMMBl,

TOTOBUT TApK  M3MEPUTEIBHOM  ammapaTypbl, HCIBITATEIBHOTO
000pyI0BaHUS U MPUCTIOCOOICHUT.
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Ha sTom sTamne paboT 3aka3yuk:

BBIIAET MOAPANUMKY YCTAaBKH pEIEHHOW 3aluThl, OJIOKUPOBOK H
aBTOMATHKH, COTJIaCOBaHHBIE C YHEPTOCUCTEMOM;

N0/IaeT HaNpsUKEHHE Ha paboyue MecTa HallaJJOYHOro MepcoHana oOT
BPEMEHHBIX WJIU MOCTOSHHBIX CETEN AIEKTPOCHAOKEHUS,

Ha3HAYaeT MPEACTABUTEICH MO MpPHUEMKE IyCKOHAIAIO0YHBIX paboT U
COIJIaCOBBIBAET C MOAPSAYMKOM CPOKHM BBIIOJHEHHUS padOT, yYTEHHBIE B
o01ieM rpaduke CTpOUTENHCTBA.

Ha emopom smane npou3BOAATCS HAJaJOYHbIE padOTHl Ha OTAEIIBHO
CTOSIIUX TAHENSAX YIPABJICHHUS, 3aIUThl U ABTOMATUKH, a TaKKEe HaJaJOUYHbIC
paboThl, COBMELIEHHbIE C 3JEKTPOMOHTaXHbIMH padoramu. Hauamno
IyCKOHAJIAIOYHbBIX padOT ONpPEAEIIAECTCS CTENEHbI0 TOTOBHOCTH CTPOUTEIBHO-
MOHT@XXHBIX Pa0OT: B JJIEKTPOTEXHUUYECKUX TOMEIICHUSX JOJKHBI OBITh
3aKOHYEHBI BCE CTPOUTEIBbHBIC PaOOTHI, BKIIOYAs M OTACIIOYHBIC, 3aKPBITHI
BCE IMPOEMBbI, KOJOALUBI M KaOeJIbHbIE KaHaJbl, BBIIOJHEHO OCBEIICHHE,
OTOIUIEHUE M BEHTWJISALMSA, 3aKOHUYEHA YCTAHOBKA 3JIEKTPOOOOPYHOBAHMS U
BBIIIOJIHEHO €T0 3a3€MJICHHE.

Ha sTom 5Tame reHepaibHbI MOAPAIYUK OOECIEUYMBAET BPEMEHHOE
AJIEKTPOCHAOKCHNE W BPEMEHHYIO CBS3b B 30HE MPOM3BOJICTBA padoT.
3aKa3uuK o0ecreynBaeT:

COIJIaCOBaHUE C MPOEKTHOM OpraHu3alyeld BOMPOCOB IO 3aMEUYaHUsM,
BBISIBJIEHHBIM B IIPOLIECCE U3YUEHUS IIPOEKTA;

aBTOPCKUI HaJA30p CO CTOPOHBI MPOEKTHBIX OPraHU3aLINA;

3aMEHYy O0TOpPaKOBAHHOIO U MOCTaBKY HEJ0CTAIOILErO
AIIEKTPOOOOPYIOBaHUSA, YCTpaHEHUE J1€(PEKTOB 3JIEKTPOOOOPYAOBAHUS U
MOHTA’Ka, BBISIBJIEHHBIX B IPOIIECCE MPOU3BOJICTBA ITyCKOHANIAI0YHBIX paloT;

MOBEPKY U PEMOHT 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.

[Io okOHYaHMM BTOPOrO 3Tama MyCKOHAJIAJOYHBIX padOT M J0 Hayaia
WHJVMBUAYAJIbHBIX  UCIBITAHUN  TOAPSIAYUK  BHOCUT  U3MEHEHHUS B
NPUHLUINUATBHBIE JJIEKTPUYECKHE CXEMBl OOBEKTOB 3JIEKTPOCHAOXKEHUS,
BKJIFOYAEMBbIX M0]1 HAMPSKEHUE.

Ha mpemvem 5mane NyCKOHANAJOUHBIX paOOT  BBIIOJHAOTCS
WHIMBUYAJIbHBIE HCIIBITAHUS 3JIEKTPOOOOPYIOBAHUS, B YACTHOCTH MPOBEPKA
U ucnblTaHus cucteM oxjaxaeHuss u PIIH tpancdopmaTopoB, ycTpoiicTB
3aIUThl, aBBTOMAaTUKU U YIPABJICHHSI 00OpPYAOBAHHEM, OCOOCHHO C HOBBIMU
pene ¢upm Cumenc u Abb. HavaioMm gaHHOTO 3Tama cuMTaeTcsl BBEJCHUE
AKCIUTYyaTAllMOHHOIO peXHMa Ha JAaHHOM 3JIEKTPOYCTAHOBKE, IIOCIE YEro
yCKOHAJIaI049HbIe pabOThl JOJKHBI OTHOCHTBCS K paboTam B JEHCTBYIOIINX
AIIEKTPOYCTAHOBKAX M BBINOJHATHECA C OGOpMIICHHEM Hapsaaa-IomycKa |
COOJIIOJIEHNEM TEXHUYECKUX M OPraHU3alMOHHBIX MEP 0€30M1aCHOCTH.

Ha »53ToM »3Tame nOpou3BOAATCS  WHIAMBHUIYalbHbIE  MCIBITAHUS
000pyI0BaHus, HAaCTpPOWKa MapaMeTpOB, YCTABOK 3alIUT M XapaKTEPUCTHUK
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000py0oBaHus, ONPOOOBAHUE CXEM YIPaBICHUS, 3allIUThHl U CUTHAIM3ALINY, a
TaK>Xe OMpoOOBaHUE PIEKTPOOOOPYAOBAHUS HA XOJIOCTOM XOMY.

OO0city:XKMBaHUE 3IEKTPOOOOPYAOBAHMS HA ITOM 3Talle OCYIECTBISAETCS
3aKa34YMKOM, KOTOpbIA 0O€CIeYnBaeT pacCTaHOBKY 3KCIUIYyaTallHOHHOIO
nepcoHaina, COOpKy M pa300pKy IEKTPHUUECKUX CXEM, a TAKKE OCYIIECTBISET
TEXHUYECKUI HaA30p 32 COCTOSIHUEM 3JIEKTPOOOOPYI0OBAHUS.

[Tociie OKOHYaHUSI MHIUBUAYAJIbHBIX UCIIBITAHUHN 3JEKTPOOOOPYIOBAHKE
CUMTAETCS MPUHATBIM B 3KCIUTyartauuio. [lpy 3TOM moapsIYuK mnepenaet
3aKa34uKy MPOTOKOJbl MCHBITAHUNA 3JEKTPOOOOPYAOBAHUS IOBBIIICHHBIM
HaIpsDKEHUEM, MPOBEPKU YCTPOWCTB 3a3€MJICHHS M 3aHYJICHUS, a TaKKe
UCIIOJIHUTEIbHBIE U NPUHIUIUAIbHBIE MIEKTPUUECKHE CXEMBbI, HEOOXOAUMbIE
JUIA  SKCIUTyaTaluu 3JIeKTpooOopyaoBaHus. Bce ocTalbHblE MPOTOKOJBI
HaJAJIKU 3JIEKTPOOOOPYIOBAHMS NEPENAIOTCS 3aKa3UMKY B CPOK JI0 YETBIPEX
MECSLEB MOCJE MPUEMKH O0BEKTA B SKCILTyaTaLHIO.

OxoHYaHMe MYCKOHAJIAJOUYHBIX padOT Ha TPEThEM 3Tare OPopMIIsETCS
aKTOM TEXHUYECKOW TOTOBHOCTU 3JIEKTPOOOOPYIOBAHHS ISl KOMILIEKCHOTO
onpoOOBaHMUS.

Ha wuemeepmom »smane NyCKOHaNAJOYHBIX padOT MPOU3BOAUTCS
KOMIUJIEKCHOE  OIPOOOBAaHHUE AIIEKTPOOOOPYIOBAaHUS IO YTBEPKIACHHBIM
nporpammaMm. Ha 3TOM 3Tamne BBINOJHAIOTCS IyCKOHAJIAJO04YHbIE PaOOTHI 1O
HACTpPOMKE B3aUMOJECHCTBUSA CHUCTEM 3JIEKTPOOOOPYNOBAHMS B PA3IHYHBIX
pexxumax. B coctaB ykazaHHbIX pabOT BXOJAT:

o0OecrieyeHue  B3aUMHBIX  CBSI3€M, pEryJMpoBKa M  HAaCTPOMKa
XapaKTEPUCTUK M IMAPaMETPOB OTHENIbHBIX YCTPOMCTB M (DYHKIIMOHAIBHBIX
IPYIII 3JIEKTPOYCTAHOBKY C LEIbI0 00ECIIEUEHUsI Ha HEW 3aJJaHHbIX PEKUMOB
padoTHI;

ONpoOOBAHKE JIEKTPOYCTAHOBKH 10 MOJHOM CXEME Ha XOJIOCTOM XOAY U
MIOJT HArPY3KOM BO BCEX pexXUMax paOOoThHI JIsl MOATOTOBKH K KOMIUIEKCHOMY
onpoOOBAaHUIO TEXHOJIOTUYECKOTO 000PYT0BaHUSI.

[lyckonananounsle  pabOTBl HAa  YETBEPTOM  JTalle  CUUTAKOTCS
3aKOHYEHHBIMU nociie HOJIyYEeHUS Ha 3IIEKTPOOOOPYIOBAaHUH
IPELYCMOTPEHHBIX MPOEKTOM MapaMEeTpPOB U PEXKUMOB, 00ECIICUMBAIOIIMX
YCTOMYMBBIN TEXHOJIOTMYECKHUM mpoliecc. [t cuimoBbix TpaHchOpMaTOpOB —
3TO /2 yaca paOoOTHI MOJA HATPy3KOH, AJI1 BO3AYIIHBIX W KaOETbHBIX JTUHHI
aneKTpornepeaayn — 24 yaca paboThl O HATPY3KOM.

1.8. IlpuemMka 00beKTa B IKCIJIYATAIUIO

B mepuon crpourtenbcTBa 00bEKTa  (JIMHUM  3JICKTPOIEPEIayH,
HOJICTAHIIUM) OCYIICCTBISCTCS TEXHMYCCKUM HaI30p 3a IPOM3BOJICTBOM
CTPOUTEIBHBIX, MOHTAXHBIX W HaNAJO4YHBIX pabor. DITOT HaAA30p
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obecrieunBaeTcsi OyIyIIUM DKCIUTyaTallMOHHBIM IMEPCOHAIIOM (3aKa34HKOM),
IIPOEKTHOM OpraHu3anuel (aBTOPCKHIA HaJ[30P), OpraHaMH roCyIapCTBEHHOTO
HaaA30pa, B YaCTHOCTH, l'ocroprexnagzopom. Ilocnegnuii  siBsieTCA
(denepanbHbIM  OPraHOM  HCIOJHUTENBHOW BJIACTH, OCYLIECTBIISIFOLIUM
HOPMATHBHOE PEryJMPOBAHUE, pa3peIIUTEIbHbIE, KOHTPOJIbHBIE U HAJ30PHbBIE
GbyHKIIMM B 00JIaCTM TPOMBIIIJICHHOW O€30MacHOCTH, HWCMOJIb30BaHUS U
OXpaHbl HEJIP.

3agayell JKCIUTyaTallMOHHOTO IIEpCOHala Ha 3TOM J3Tale SBISIETCA
OKa3aHWE€ IIOMOIIM MOHTAKHOW OpraHM3alMyd B YAaCTH CBOEBPEMEHHOTO
BBISIBIICHUA Je(PEKTOB, YIYIIEHUI 1 OTCTYIUICHUN OT MPOEKTA.

[To oxonuanum Bcex pabOT MOAPSAYMK YBEIOMIIAECT 3aKa3uyuka o
HEO0OXOIUMOCTH TPUEMKH 00BEKTa B SKCIUTYaTaLUIO.

[IpenpsaBiseMblii K NpPUEMKE B 3KCIUTyaTaldi0 OOBEKT  JIOJDKEH
COOTBETCTBOBATH TpeOOBaHUSIM 3aKOHOJATEJILCTBA Poccuiickon
denepanyn, MPOSKTHOW JIOKYMEHTAIMH, JOTOBOPY MoApsna (KOHTPaKTy)
CTPOUTEIbHBIM, CAaHUTAPHBIM, HKOJOTMYECKUM M JIpyruM HopMaMm. OneHka
COOTBETCTBUS 0OBEKTAa MPOEKTY U TPEOOBAHUSAM HOPMATHBHBIX JIOKYMEHTOB
OCYIIECTBISIETCA MPUEMOYHOM  KOMHMCCHEH, B COCTaB KOTOPOM BXOMST
IIPEACTaBUTEIN 3aKa34MKa, MOAPSATUMKA, IPOEKTUPOBIIUKOB,
TEPPUTOPHUAIBHBIX AJIMUHUCTPALMK, OPraHOB TOCYAApCTBEHHOI'O HAaJ30pa U
VHCIIEKLIUH 110 OXPAHE TPYIa.

3aKa3uuK MNpPEAbsIBISET NPUEMOYHOM KOMHCCHHM BCHO HEOOXOJIUMYIO
IPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIUIO [0 OOBEKTY .

B nomMonis npHeMOYHON KOMHUCCHMM CO3JaeTcsi padboyasi KOMHUCCHSA,
YJIEHBI KOTOPOH MPOU3BOJAT ACTATBHBIA OCMOTP OOBEKTA U COCTABIISAIOT aKThI
C TMEepeyYrciIeHreM OOHAPYXEHHBIX NE(PEKTOB U HEAOACNOK MO OTACIbHBIM
pazzenaM NpoeKTa WiM B LEJIOM IO OOBEKTY.

[Tocne yctpaHeHus: OAPSATIUYMKOM BCEX YKa3aHHBIX paboyeill koMuccuei
HEJIOCTaTKOB M HECOOTBETCTBUM C NPOEKTOM COCTABIISIETCA AKT IPUEMKHU
3aKOHUYEHHOTO cTpouTenbcTBoM oObekta (popma N KC-11). Ha mpaktuke
3TOT aKT HAa3bIBaeTCs "akToM pabouell KOMHUCCHUH'. YKa3aHHBINH JOKYMEHT
SBJISIETCSI OCHOBAaHUEM JIJIi OKOHYATEIbHOM OIUIATBHI BCEX BBINOJHEHHBIX
HOJPSTIUKOM paOdOT B COOTBETCTBHU C IOTOBOPOM MOAPsiAa (KOHTPAKTOM).

Ha ocHoBanum akta pabodeil KOMUCCHM, O3HAKOMJICHUSI C TEXHUYECKOMN
JOKYMEHTAIUEH, IOJIOKUTEJIbHBIX pE3yJbTATOB IPOBEICHHUS
UHIUBUIYAIBHBIX W KOMIUIEKCHBIX HCIBITAHUN MPUEMOYHAs KOMUCCHUS
onpeaeNsieT FOTOBHOCTh 00BEKTA K CAaU€ B IKCILTyaTalHIO.

OKoOHYaTeNbHBIM JIOKYMEHTOM I10 NPUEMKE K BBOAY 3aKOHUYEHHOI'O
CTPOUTENBCTBOM  OOBEKTAa  SABISAETCS  aKT MPUEMKHA  3aKOHUYEHHOTO
CTPOUTENBCTBOM 00BeKkTa mpuemModHoi komuccueit (popma N KC-14). Dror
aKT MOJANMCHIBAETCS BCEMHU WICHAMU MPUEMOYHOM KOMHUCCHUH, KAXKIbIA W3
KOTOPBIX HECET OTBETCTBEHHOCTh 32 IPUHATHIE KOMHUCCUEH pEIICHHS B
Ipeaenax CBOCW KOMIETEHIINH.
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[IppuemMoyHass KOMHMCCUSA ~ Claraer  CBOM  IIOJIHOMOYHMSA  IIOCIIE
YTBEPXKIIEHUS aKTa NPUEMOYHON KOMHUCCUU 3aka3dukoM. C 3TOro MOMEHTa
O0O0BEKT MEPEXOUT B BEJCHHUE IKCILTyaTUPYIOIICH opraHu3anuu (3aka3uuka),
KOTOpas MPUHUMAET €ro OaJlaHC U PETUCTPUPYET B YCTAHOBIEHHOM MOPSIKE
IpaBO COOCTBEHHOCTM HA HOBBIM OOBEKT B MECTHBIX OpraHax
VICTIOJTHUTEIIbHOM BIIACTH.

I'maBa 2. MoHTAa BO31YIIHBIX JMHUH 3JIeKTponepeaaun
2.1. IloaroroBuTEAbHBIE PAOOTHI

Jlo Hauana paboT MO COOPYKEHHUIO BO3IYIIHBIX JIMHUN 3JIEKTpONepeaun
(BJI) momkHBI OBITH BBITOIHEHBI CIEAYIONINE PAOOTHI:

MOJIy4eHbl pa3pellleHus Ha BeaeHue paboT mo Ttpacce BJI, Bkitouas
TEPPUTOPHUH JIECHBIX MACCUBOB U CEIBCKOXO3AMCTBEHHBIX YTOIUN;

IIOATOTOBJIEHBl BPEMEHHBIE MOMEIIECHUS I PA3MEIIECHHUS] MOHTaKHBIX
Opuraja u npopadCKUX y4acCTKOB;

OpraHU30BaHbl BpEMEHHbIE 0a3bl AJI CKJIaJUPOBAHUS MaTEPUAJIOB,;

IIPOBEPEHBI COCTOSIHUE JIOPOT, MOCTOB M IOABE3IHBIX IyTEH K Tpacce
BJI, npu HeoO6X0AMMOCTH COOpPYKEHBI BPEMEHHBIE MOIBE3/IHBIE I0POTH;

pacyuiieHa II0J0ca 3€MJIM BJOJb TPacchl, a B JECHOM MECTHOCTHU
YCTPOEHBI IPOCEKH;

OCYUIECTBIIEH  MPEAYCMOTPEHHBIM  IPOEKTOM  CHOC  CTPOCHMH,
Haxojsumxcss Ha Tpacce BJI wim BOAM3M Hee W MPENSITCTBYIOMIMX
MIPOU3BOJICTBY padoT;

BBITIOJTHEH TIPOU3BOJCTBEHHBIN NMMKETAXK — YCTAaHOBKA BIOJIb Tpacchl BJI
MUKETOB, OTMEYAIOIINX Oy IyIlIHe MECTa YCTAHOBKHU OMOP.

ITocne ycTpolicTBa BpeMEHHBIX 0a3 Jisi XpaHEHHS MaTepuagoB
BBIITOJIHAETCA TPAHCHOPTUPOBKA ATHUX MATEpUAJIOB B PANOH MIPOXOXKIACHUS
Tpaccsl BJIL

ITepeBo3ka omop Ha Tpaccy BJI ocymectBisercs crneuraibHbIMU
CTBOJIOBO3aMH. bapabaHbl C TpPOBOJOM MEPEBO3AT B BEPTUKAIBHOM
IIOJIOKEHUH, 3aKpeIuisis KX B Ky30BE€ aBTOTPAHCIOPTA PACTSHKKAMHU W3
CTaJIbHOU MPOBOJIOKU. DapopoBbie U CTEKIISIHHBIE MOJBECHBIE H3O0JISITOPHI,
IpeIBapUTEIHLHO TPOBEPEHHBIE U COOpPaHHBIE B TUPJIAH/IBI TPEOYEMOU JTHHBI
U TpaHCHOPTUPYIOTCA Ha Tpaccy BJI B crnenHanbHBIX JEPEBIHHBIX
KOHTEWHEPAaX,  NPEJOXPAHAKMIMX  M30JATOPBI  OT  MEXAHUYECKHUX
IIOBPEIKICHUN.

Pasrpyska onop u 6apabaHOB ¢ MPOBOJOM JOJIKHA BBIMOJHATHCS, KaK
IIPaBUJIO, IOJIbEMHBIMU KPAHAMM.

ITocraBka cTpouTenbHOM TeXHUKU Ha Tpaccy BJI ocyiecTsiisieTcs cBouM
XOJIOM WJIM Ha CIIEUHUaJIbHbIX aBTOMOOMIIbHBIX IJIaT(opMax.
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2.2. COopka H YCTAaHOBKA O1IOP

Coopra onop. Croiiku aepeBsHHbIX omop (puc. 2.1) coeauHSIOTCS B
HAXJIECT C JKEJIe300eTOHHBbIMHM mnpucTaBkamMu (mackiHkamu). CoeauHEeHUs
MPUCTABOK C JEPEBSHHON CTOMKOW BBIMOJIHSIOTCS C MOMOIIBIO OaHIaxel u3
CTaJIbHOW MPOBOJIOKH WJIM CTaJbHBIX XOMYTOB. Jlyisi OaHmaxeill mpuMeHsieTcs
MSITKas OLIMHKOBaHHAsl MPOBOJIOKA TMAMETPOM 4 MM WJIM HEOLIMHKOBaHHAas
IPOBOJIOKA JAMAMETPOM O...6 MM. Yucino BUTKOB OaHAaka MPUHUMAETCS
PaBHBIM:

12 — npu 1uameTpe MPOBOJIOKHU 4 MM;

10 — npu nquameTpe MPOBOJIOKHU 5 MM;

8 —npu AuamMeTpe MpoBOJIOKH 6 MM.

HepeBsannbie  omopbl s BJI  Hanpsokenuem 35 kB wu  BhIme
MOCTABJIIOTCS  OTHCIBHBIMH 3JieMeHTaMH (CTOWMKH, TpaBepca, pPacKoChI),
cOOpKa KOTOPBIX MEXAy COOON BBIMOJHACTCS C TOMOIIbIO OOJTOBBIX
COEIMHEHUH.

B croiikax gepeBsHHbix omop BJI wmampskennem npo 10 kB
BBICBEPJIMBAIOTCA OTBEPCTUSA JUIsl BKPYYMBAHHUS CTaJbHBIX KpPHOYBEB, Ha
KOTOpPBIE C MTOMOIIBIO MOJUATUIIEHOBBIX KOJIIIAYKOB apMUPYIOTCS IITHIPEBBIC
uzonsTopsl. Ha TpaBepcax nepeBsinubix [1-00pa3ubix onop BJI Hanpsixenuem
35 kB u BbIllIe B MPOCBEPIICHHBIE OTBEPCTUSl YCTAHABIMBAIOTCS AJIEMEHTHI
CLEMHOW apMaTyphbl JJId JaJIbHEHUIETr0 KPEIUICHHs TUPIIAH U30JTOpOoB. [Ipn
HEOOXOIMMOCTH TI0O  CTOMKE JIEPEeBSIHHOW  OMOPhl  MPOKIIAJBIBACTCS
3a3eMJIAIOLIUI CITYCK U3 CTaJIbHON ITPOBOJIOKH.

Ha >xene3oberonnbix omnopax BJI ¢ moMomipio crienuagbHbIX XOMYTOB
MOHTHUPYIOTCS cTalibHble TpaBepchl. st BJI manpsokennem no 10 kB atm
TpaBepChl MMEKT IWITHIPH, HAa KOTOPHIE C TIOMOIIBK MOJMAITHIEHOBBIX
KOJIMIAYKOB apMUPYIOTCSl MIThIpeBbie M30JsTOpbl. [ns BJI nanpsbxkenuem 35
KB u BblllE Ha KOHIBI TPAaBEPC YCTAHABIMBAKOTCS AJIEMEHTHI CIEMHON
apMaTypbl JJIsl JalIbHEUILEr0 KPEIJICHUs TUPJISH] TOABECHBIX U30JISTOPOB.

Meraniauyeckue OINopbl MOCTABISIOTCS  OTACIbHBIMH  3JIEMEHTAMU,
cOOpKa KOTOPBIX MEXAy COOON BBIMOJHACTCS C IOMOIIbIO OOJTOBBIX
coenunenuii. Ilocne  3aBepuieHuss  COOpPKM  METAUIMYECKUX  OMOP
MIPOU3BOJIUTCS BOCCTAHOBJIEHUE HUX AHTUKOPPO3UMHOTO MOKPBITHUS B MECTaX
€ro MOBPEXKICHUS MTPU TPAHCIIOPTUPOBKE U COOPKE.

COopka omop BBINOJHAETCA IO BO3MOXKHOCTH OJIMKE K MECTy ee
Oynyuier ycraHoBku. [Ipu cOopke MpPUMEHSIOTCS aBTOKpaHbI, JIOMKpAThl U
JIpyrue MexXaHu3Mbl U HHCTpyMeHThl. CoOpaHHBIE OMOPHI  JOJKHBI
COOTBETCTBOBATh pabouuM yepTekaM rnpoekra BJI.

@ynoamenmol onop. MeTauIMuecKUe OMNMOPbl YCTAHABIMUBAIOTCA Ha
Kene300eToHHbIe PyHAaMeHThl (MTOJHOKHUKHU) WM cBau. KOTJIOBaHBI MOJ
byHIaMEHTBl METAUIMYECKUX OINOp pa3padaThIBAIOTCS JKCKAaBaTOpPaMHU.
3arnyOseHue Kene300€TOHHBIX CBail B IPYHT BBIMOJHSETCS BUOPOYAapHBIM
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cnocobom. ['myOmna 3anoxeHus (QyHAAMEHTOB WM CBall  JIOJDKHA
COOTBETCTBOBATh NPOoeKTy BJI.

) < .
al

T
/ A
-

a) 6) B

Puc. 2.1. [lepeBsauble (a), xene3o0eronHas (0) u crambHas (B) onopsr BJI:
1 — croiika onopsl; 2 — KeJae300eTOHHAs TpUcTaBKa (MaChIHOK); 3 — OaHIaX U3 CTATLHON
IPOBOJIOKH WJI CTAJIbHON XOMYT; 4 — KpIOYbsl JUIsI apMUPOBKH H30JISITOPOB; 5 — PaCKOCHI
JUISL KeCTKOCTH; 6 - TpaBepchl; 7 - cCLEmMHas apMmarypa s KPeIUICHHS THPIISTH/BI
U30JIITOPOB; 8 — Kesle300eTOHHBIE (DyHIaMEHBI.

OIHOBPEMEHHO € YCTPOMCTBOM (DYHJAMEHTOB BBIMOJHSICTCS MOHTAXK
3a3€MJISIIOLIMX ~ YCTPOMCTB ~ —  YCTAHaBJIMBAIOTCS  HCKYCCTBEHHbIE
BEPTUKAJIbHbIE U TOPU3OHTAJIbHBIE 3a3€MJIMTENIU. B KauecTBe eCTeCTBEHHBIX
3a3eMiIuTenen UCIIOJIb3YIOTCS HEMOCPEICTBEHHO XKeJe300€TOHHbIE
(byHIaMEeHTBI OMOp.

Bepxnue wyactu xene300€TOHHbIX (YHAAMEHTOB HUBEIUPYIOTCS IO
TOPU3OHTAIM M HAa  HHUX  YCTAHABJIMBAETCS  JKECTKUH  I1a0JIOH,
COOTBETCTBYIOLIUM pazMepaM HUKHEW 4aCTU METaJIM4ecKou oropsl. [locne
3TOr0 KOTJIOBAHbI 3aChINAIOTCS C MOCIOHOM TpamOoBKOH rpyHTta. Lllabnon
CHUMAETCS MOCJIE 3aCHINKH KOTJIIOBAHOB.

XKenezo0eToHHbIE U JAEpEBSHHBIE OMOPHI yCTAHABIMBAIOTCA 0e€3
¢bynnamentoB. KoTioBaHbl A1 AEPEBSHHBIX M >KEJIE300€TOHHBIX OMOP
pa3pabaThIBalOTCS  CNELMATbHBIMU  OypOBBIMM  MamuMHaMu. J[uamerp
KOTJIOBaHA JIOJDKEH MPEBBINIATh HWKHUHN auameTp (pa3Mep) CTOHKHU OMophl Ha
5...10 cm. I'nyOuHa KOTIOBaHOB JOJI)KHA COOTBETCTBOBATH MpoekTy BJI.

Yemanoseka onop. Metonpl  yCTaHOBKM — ONOpP  3aBUCAT OT HX
KOHCTPYKIMH, QYHITAMEHTOB, a TAK)K€ HAJIM4YUS TE€X WU HHBIX MOJBEMHBIX
CPEICTB U MEXaHU3MOB. BOJIBIIMHCTBO OMOP YCTAHABIMBAIOTCS C MOMOIIbIO
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NOABEMHOTO KpaHa COOTBETCTBYIOLIEW TIPYy30NOABEMHOCTH. BpuleT u
pabounii XOJ CTpenabl MNoAbEeMa KpaHa JOJKHBI 00eCHedYrBaTh MOJHbBIN
MOABEM OIIOPHI, TMEPEMENICHHE €€ K MECTy YCTAaHOBKM M YJIEpKAHUE B
BEPTUKAIHLHOM TIOJIOKCHHUH IO 3aKPEIUICHHs OMOphI Ha (pyHIaMEHTE WU B
TPYHTE.

IIpu ycTaHOBKE OINOPHI BBIBEPSIETCA €€ BEPTUKAIBHOE MOJIOKEHUE. {1
METAUIMYECKUX  OMOpP  HUCIOJB3YIOTCS  METAUIMYECKUE  IPOKJIAJKH,
YCTAHABIMBAEMbIE MEXAY IISITOM OHOPbl M BEPXHEHM  IUIOCKOCTHIO
xKene3o00eToHHoro  pyHmamenTta.  BepTUKanbHOCTH  JEPEBAHHBIX U
KEJIE300€TOHHBIX OMOp JOCTUraeTCsl C MOMOIIbI) BPEMEHHBIX OTTSXKEK U
YIIOPOB JI0 OKOHYATEJIBbHOTO 3aKPEIUIEHUs Onopbl B rpyHTE. KOTIIOBaHbI 1O
JIEPEBSIHHBIC U KEJIE300€TOHHBIE OMOPHI MOCIE BBHIBEPKU MX BEPTUKAIHLHOIO
MOJIOKEHUS  3aCHINAKOTCS  TPABUMHO-TIECYAHOW CMECBKO C  MOCJIOWHBIM
TpaMOOBaHUEM.

2.3. MoHTAa:K NPOBOJA0B U I'PO303AUIUTHHIX TPOCOB

MoHTaxx TpPOBOJOB (TPOCOB) BBIMONHAETCS OTACABHO Ha KaXIOM
yuactke BJI, orpannyeHHOM AByMs OMIDKaWIIUMU aHKEPHBIMU OIMOPAMH
(aHKEpPHOM MPOJIETE), U COCTOUT M3 CICIYIOIINX OCHOBHBIX OICPAIHIA:

packaTKu MPOBOJIOB, BKIIIOYAs UX COCTUHCHHUS U MOABEM HA OTIOPHI;

HATSDKEHHSI TPOBOJIOB C PETYJIUPOBKOM CTPEIbI IIPOBECA;

KPEIUICHHSI TPOBOJIOB K H30JISTOPAM OIIOP.

[Tepen packaTkol MPOBOJOB K OMOPaM IOJBEIIMBAIOTCS CIICI[HAbHBIC
MOHTa)KHbIe posuku (2.2,a), Ha KOTOPbIC BBIBEIIMBACTCS MPOBOJ] B MPOIECCE
pacKaTKH, ¥ 10 KOTOPHIM BBIMOJIHSAETCS MOCIEAYIOIIee HATSHKEHHE TPOBOIA.

PackaTka MpPOBOJOB MPOBOJUTCS C IOMOINBIO TATOBOIO MEXaHH3Ma
(TpakTOpa) ¥ MOXKET OCYIIECTBIIATHCS ABYMS CIIOCOOAMHU:

yCTaHOBKOW OapabaHa ¢ MPOBOJOM Ha CTallMOHAPHOM YCTPOMCTBE
(ko37max MM BHHTOBBIX JOMKpaTax) B Hayajlle MOHTHPYEMOIO ydYacTKa M
3aKpeIUICHHEM KOHIAa MPOBOJA Yy JBMIXKYILIETOCS BJOJIb TPACChl TPakTOpa
(puc. 2.2,06);

3aKperuicHHeM KOHIIa MPOBOJa B Hayajle MOHTHUPYEMOIO ydyacTka W
yCTaHOBKOM OapabaHa ¢ IPOBOIOM Ha JIBUXKYIIIEMCS BIOJb TPACChl TPAKTOPE.

Bropoii criocod packatku o0ecrieuruBacT JyUIIyr COXPAaHHOCTD MTPOBO/IA
OT MEXaHMYECKUX MOBPEKIACHUHN MMPH TPEHUHU O TPYHTE, OJHAKO MPUMCHCHHE
3TOr0 crocoba orpaHW4YeHo. B YacTHOCTH, HEBO3MOXKHO pacKartaThb W
BBIBECUTH CPEIHUI MPOBOJ Y IEPEBIHHBIX [1-00pa3HbIX OMOP ¢ PACKOCAMH.

24



Puc. 2.2. MoHTaxHbIN pojvK (a) U pparMeHT packaTku mposoja (0);
a): 1 - muck; 2 — oTKHIHAS TIeKa IS YKIAJAKU MPOBOJIA; 3 — MOBECKA IS KPETUICHHUS;

0): 1 —ankepHas omnopa; 2, 3 — IPOMEKyTOUHEIE OMOPHI, 4 — GapabaH ¢ mpoBoaOM; 5 —
npoBo; 6 — TATOBBIH MexaHU3M (TPaKkTOp); 7 — MOHTAKHBII POITHK.

VYKazaHHasT  TEXHOJOTHWS  PAaCKaTKUW  IPUMEHSAETCA I TOJIBIX
(HEM30JIUPOBAHHBIX) ATIOMUHHEBBIX U CTAJICATIOMUHHUEBBIX IPOBO/IOB.

B Hacrosiiee Bpemst 15l JIMHUK dJeKTponepenayn HanpspkenueM 10 20
KB mMpoko mpuMeHstoTCs U30JIMpoBaHHbIE MpoBoAa. Ha Hanpsbkenue o 1
kB  wucrmonme3yroTcst  camoHecyiiue —u3onupoBaHHble mpoBoga  (CHII),
MPEICTABIAIONINE COO0M CKPYUEHHBIE B JKT'YT HU30JIMPOBAHHBIC TTPOBOJHUKH.
BocnpuHuMaronuii  OCeBYI0 Harpy3ky (HECyIuid) HYJICBOH MPOBOIHUK
MOXET BBINOJHATHCA 0€3 M30SAUMM WKW C H30isiued. B HekoTophix
koHcTpykuusix CUII Bce NpOBOJHHUKK BBINOJHSIOTCS HEeCylIUMU. JIMHUM ¢
CUII o603nauaroTcst BJIN.

Ha nanpsbkenne Boilie 1 kB mpuMEHSAIOTCA 3allMILEHHBIE W30JALUEN
nposoaa (3UII) B 0aHOKUIBHOM UCHOIHCHHMH. JIMHUK ¢ TAKMMH IIPOBOJAMH
ob6o3nauatorcs BJI3.

N3onupoBaHHbIe IPOBOAA IO CPABHEHUIO C HEM3OJIUPOBAHHBIMU UMEIOT
PSAI IPEUMYIIECTB, CPEIU KOTOPHIX MOKHO BBIJICTUTH OOJIBITYIO HAJIEKHOCTh
Y MEHBLINE 3KCIUTYaTAllMOHHBIE PACXOBI.

['maBHOW OCOOEHHOCTBIO PACKATKH M30JIMPOBAHHBIX MPOBOJOB SBIISETCS
coOmro/ienne 0co0O0i OCTOPOXKHOCTH TP MOHTaXKe, HE JOMyCKaromen
MTOBPEXKICHUS U30JIUPYIOLIETO MOKPBITHS.

Ha puc. 2.3 npuBeaeHa cxema pacKaTKH W30JMPOBAHHOTO MPOBOJA B
AHKEPHOM IIpoJieTe. Y OJHOU aHKEPHOM OIOPBI HA PACKATOYHOE YCTPOMCTBO
yCTaHaBiuBaeTcss OapabaH C M30JUPOBAHHBIM MPOBOJAOM. DTO PACKaTOYHOE
YCTPONCTBO JIOJDKHO OBITh OCHAIIEHO TOPMO30M. Y JPYTOd aHKEPHOU OTOPHI
3aKpEIUIIeTCS PACKATOYHBIM MEXaHU3M C JICKTPOMEXaHUYESCKON JeOeaKon 1
TPOCOM-JIUJIEPOM COOTBETCTBYIOIIEH JJIMHBI.

Packarka wu30JMpOBAaHHOrO IPOBOJAA BBINNOJHSETCA B JABa Jrana. Ha
IIEPBOM JTalle OCYLIECTBIISICTCS PACKAaTKa TpOca-ujepa OT PACKaTOYHOIO
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MEXaHW3Ma [0 HampaBleHWt0 K Oapabany ¢ mpoBomoMm. Jlebemka
packaTo4HOro0 MEXaHHW3Ma BKIIIOYEHA Ha Pa3MOTKYy Tpoca-iujaepa. Packarka
BBITOJTHIETCS JIIOOBIM TATOBBIM MexaHu3MoM. OIHOBPEMEHHO C pacKaTKOH
TpOCa BBINOJHAETCS €ro MOJABEM Ha ONOPhl M YKJIaJKa B PAaCKaTOYHBIE
POJIMKM, JUCK KOTOPBIX BBINOJIHEH U3 IUIACTMACChl WJIM MeTala C
MJIACTUKOBBIM OKPBITHEM.

[Tocne packaTku Tpoca-lujiepa €ro CBOOOJHBIA KOHEI COCAMHSIETCA C
NOMOIIBI0O MOHTAXHOTO 4YyJIKa € KOHLOM H30JUPOBAHHOIO IMPOBOJAA Y
Oapabana. MOHTaXHBIA UYyJIOK HaJAEBAlOT HA TPOBOA U 3aKPEIUISIOT
IIPOBOJIOYHBIM OaHIaK0M Ha nuHe He meHee 0,5 M.

= 11 10 g

LE FEE FAE FAF SRS FES FAL AL FRE S FE FEE FAF FFF PSS

Puc. 2.3. [Iponecc packaTku N30JIMPOBAHHBIX MPOBOJIOB: 1, 2 — aHKEPHBIE OMOPHI;
3, 4, 5 — npomexxyTouHbIC OTIOPHI; 6 — 6apabaH ¢ U30JIMPOBAHHBIM TIPOBOJIOM; 7 —
pacKaToYHBIN MeXaHu3M ¢ Jiebenkoii; 8 — Tpoc-nmuaep; 9 — uzonupoBanubiit mpoBo; 10 —
MECTO COEIMHEHHUsI Tpoca U poBoja; 11 — MOHTaXHBIH POJTUK

Ha BTOpOM 3Tame BBINOJHSAETCA pacKaTka H30JMPOBAHHOTO MPOBOJA.
Jlnst sToro nedenka pacKkaTOYHOIO MeEXaHM3Ma BKJIOYAETCS HAa HAMOTKY
Tpoca-nuaepa. Packarka mpoBoja AODKHA MPOU3BOJIUTHCA TOJ MANCEHUEM,
OOYCJIOBJIEHHBIM CHJION TArM J€0E€IKM M TOPMO3HBIM YCTPOMCTBOM Y
Oapabana ¢ mpoBoaoM. TskeHHME HEOOXOAUMO Ml UCKITIOUCHUS
BO3MOYHOCTH IPOBUCAHUA MPOBOJA IO MOBEPXHOCTH 3€MJIM U MOBPEXKICHHUS
€ro U30JISIUU OT TPEHUS O IPYHT.

s mpepotBpaimenus: oopazoBanus nerenb Ha CUII mpu ero packartke
MEXAY MOHTQXHBIM YYJKOM U TPOCOM-JIHMJIEPOM JIOJKEH OBITh YCTaHOBJIEH
BEPTJIIOT.

IIpu packarke MNpPOBOAOB NPOU3BOAMUTCI HUX coeduneHue. 1 onble
AOMHHHIEBbIC M CTATCATIOMHHHEBBIC NIPOBOJA CedeHnmeM 10 185 mm°
COEIMHAIOTCS C TOMOLIBIO  OBAJbHBIX COEIMHUTENEH, MPEACTABISIIOLINX
c000i1 amOMUHUEBYIO TPYOKY OBaJIbHOTO CeUeHUs. B coeuHuTENb C pa3HbIX
CTOPOH BCTaBJISIFOTCA KOHLBI COEAUHSEMBIX IPOBOJOB, IIOCIE YEro C
IOMOIIBIO  IEPEHOCHBIX  MOHT@XHBIX  MHCTPYMEHTOB  IPOU3BOJMUTCS
ckpyuuBanue coeaunutens (puc. 2.4,a) wim ero odxarue (puc. 2.4,0).
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Puc. 2.4. CoenriHeHUs aIFOMUHUEBBIX U CTAJCATIOMUHUEBBIX POBOIOB

JUJ1s1 TIOBBITIICHHUS HAICKHOCTA KOHTAKTHOTO COCTUHEHUS U YMEHBIICHHUSI
ero MepPeXOJHOTO CONMPOTUBICHHUS KOPOTKHE KOHIIBI COSIMHSEMBIX MPOBOJIOB,
BBIXOJSAIIME W3 OBAIBHOTO COCJUHHUTENS, CBApUBAIOTCI C TOMOIIBIO
TEPMHUTHOTO HaTpoHa (puc. 2.4,r).

CrasneaToMIHIEBbIe IPoBOJa cedcHueM 240 MM 1 Gosiee COSAMHSIOTCS
C TIOMOINBIO TMPECCYEMbIX COCIWHUTENICH, COCTOSIUX W3 JBYX TPyOOK -
cTanbHOM W amoMuHueBor (puc. 2.4,8). [ coenMHEHHs TaKUX MPOBOIOB
IPUMEHSETCSl TIEPEHOCHBIN py4yHOU mpecc. C MOMOIIBIO CTabHON TpyOku 1
OTIPECCOBBIBAIOTCS KOHIIBI CTAIBHBIX CEPACUYHUKOB COCIMHSIEMBIX MTPOBOIOB, C
MIOMOIIIbIO ATFOMUHUEBON TpPYOKHM 2, HaKJIaJbIBAaeMOW TOBEPX CTaIbHOM,
OTIPECCOBBIBAIOTCS ATFOMUHHUEBBIC YaCTH COCTUHAEMBIX TIPOBOJIOB.

B omnom mponere BJI gomyckaercs He Oojiee OIHOTO COSIMHCHHS Ha
IPOBOJI KXKI01 (passl.

Jns coedunenuss u30aupoBaHHLIX NPOBOO0E TIPUMEHSIOTCS OOJITOBBIE,
IpeccyeMblie MM aBTOMaTH4ecKue (IaHroBbie) 3axuMbl. [locienHie oYeHb
yIOOHBI TPU MOHTa)Xe, MOCKOJBKY KOHIIBI COSAMHSIEMBIX IPOBOOB IMOCIE
BCTaBKH MX B 30KUM aBTOMATHUYECKH 3aKIIMHUBAIOTCS B 32)KHME, 00ecrieunBas
TpeOyeMyto MPOYHOCTh 3aJICIIKH.

Puc. 2.5. Coeaunenue caMOHECYIEro U30JIMPOBAHHOIO MPOBOJIA

Coenunenne  CUIlI  mokazano Ha  puc. 2.5, CoenuHenue
HEH30JIMPOBAHHOTO HECYIIETO HYJEBOIO0 IMPOBOJA BBHIMOJHEHO C TMOMOIIBIO
[IaHTOBOTO 3aXHMa 2, cOoeAuHEHUs (a3HBIX MPOBOJIOB - OINPECCOBAHHEM.
OcBOOOXICHHBIE OT M3OJISIMKA KOHIIBI COCIUHSEMBIX (Da3HBIX IPOBOJOB
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BCTABJISIIOTCS B TWIb3y 1, MOKPBITYIO CHapyXu CIOEM M30JSLUUH, U
OIPECCOBBIBAIOTCS C MOMOIIBIO PYYHOTO IIpecca. B mpoumecce onpeccoBku
CO3/IA€TCA HANCKHBIA JJIEKTPUUYECKAN KOHTAKT M TEPMETU3ALUS U30JSALUEH
TWIb3bl MecTa coenuHeHus. [[nsa mpeporBpamenus packpyuusanus CUII
CIpaBa W CJIeBa OT MECTa COCIWHEHUS YCTAHABJIMBAIOTCA (UKCHUPYIOIINE
pemeniku 3.

Hamsicenue npoeodog (puc. 2.6,a) BBIMONHSAIOT C MOMOIIBIO TATOBOTO
MexaHn3ma (Tpaktopa, jgedemnku). [Ipu HATSHKCHHH MPOBOJIOB HEOOXOIUMO
CIEIUTh 3a MPOXOXKIACHUEM Yepe3 MOHTAXHbBIC POJUKA MECT COCOUHECHUU
MPOBOJIOB, Y MEPECEKAEMbIX MPOE3KUX JOPOr JOJKHBI OBITh BBICTABIICHBI
CUTHAJIBIIIUKH.

f NPOBOA HAPKM ...
ANuHa nponeta | =...

0)

Puc. 2.6. Hatspkerne mpoBoioB (a) 1 MOHTaKHBIN rpaduk (0)

[lpy HaTSHKEHUW TPOBOJOB PETYJIUPYIOTCS WX cTpena npoBeca f —
pacCTOAHUE MEXAY NPSMOM, COECHUHSIONIEH TOYKM INOABECA IIPOBOJA Ha
onopax M HHU3LIEH TOYKOM IIpOBHCAHUs IpoBoAa. PerymmpoBka crpeiibl
NpoBeCca BBINOJHAETCS 10 MOHTaXHbIM rpadpukam (puc. 2.6,0) B
COOTBETCTBHUH C (PAKTUUECKOI TemmepaTrypoi Bo3ayxa ®, Mapkoi mpoBoja U
JTMHOU TiporteTa |.

N3mepeHne cTpell mpoBeca IPOBOJOB MOKET BBINOIHATHCS PA3IMYHBIMU
cnocobamu. B wacTHOCTH, I 3THUX LENed NpUMEHSETCS NpocTeiIiee
npucnocoOiIeHne — KapMaHHBIA BbicoToMep (puc. 2.7). DTOT m1pudOp
npeacraBisgier  co0OM  IUIOCKYyr0  KopoOky 1, wumewmyro  dopmy
PAaBHOCTOPOHHEMN TpanelHH, B BEPXHEH 4aCTU KOTOPOU MMEIOTCS CMOTPOBBIE
OTBEpPCTHUS 2, a B OCHOBAHMU BCTABJICHO CTEKJIO, HA KOTOPOM HAHECEHBI JBE
PHUCKHU — BEPXHAA 3 U HUKHIA 4.

JUis omnpeneneHus BBICOTBI H3MepseMoro oObekra H Habmronarenb
yAalseTcs OT HEro, Jepxka MpuOdop CMOTPOBBIMH OTBEPCTHSIMHU Y IJa3, Ha
TaKoe paccrosiHue L, mpu KOTOpOM BEpXHsSs pUCKa COBHAAET C BEPLIMHON
00BEKTa, a HWKHSS — C €ro OCHOBaHUEM. [ 'eomeTpuueckue pazMepsl mprudopa
Y PUCKH Ha CTEKJIC BBIMIOJIHEHHI TaK, yTo H = L / 2. I3mepenue paccrosiaus L
po0JIeM He MPECTaBIsIET.
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Ob6bekT

Puc. 2.7. 3mepeHne BHICOTHI OOBEKTA

Jlnis  ompeneneHUs CTpPENbl TMpOBEca MPOBOJA H3MEPSAETCS CHaudaia
BBICOTA MOABECKU MPOBOJA HAa OMOpE, 3aTeM PACCTOSHUE OT HU3IIEH TOYKHU
NPOBHCAHUS TPOBOAA JO 3EMIM W HAXOAWTCA PA3HOCTh TOTYYEHHBIX
3HaueHui. [lorpemHocTh U3MepeHU TakuM npudopom coctasisieT 3...4%,
YTO BIIOJIHE TPUEMIIEMO.

Kpennenue 2onvix npo6o0dos na ankepHuix onopax BJI Hanpsbxenuem o 1
KB Cco mIThIpeBBIMU H30JATOPAMHU OCYIIECTBIISCTCS 3aKPYYHBAHHEM POBOJIOB
TaKk Ha3blBaeMOM <aariymkoi» (puc. 2.8, a). Ha omopax BJI HampsbkeHuem
Boime 1 KB co cCTepKHEBBIMH H3OJIATOPaMH KpEIJICHHE TMPOBOJIOB
BBITIOJTHSETCS TETJIeH, 00pa30BaHHON C TMOMOIIBIO OOJTOBOTO IUIAIIEYHOTO
saxxuma (puc. 2.8, 0).

@Ei‘fmﬂmm

a)

Puc. 2.8. Kperutenue npoBoioB Ha aHKEPHBIX OMOPaX CO MITHIPEBBIMH
usonsTopamu (a, 0); ¢ MOABECHBIMU U30JIATOpaMH (B)

KpemeHue npoBo10B Ha aHKEPHBIX OIOpax C MOJABECHBIMU HU30JIATOPAMHU
OCYILECTBIIACTCS C MOMOIIBIO HATSHKHBIX 3akUMOB (puc. 2.8,8). 3axum 1 ¢
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MIOMOIIBIO CIIEITHON apMaTyphl 2 KPEMUTCS K HKHEMY HU30JISITOPY THUPIISTHIBI
3. [IpoBoJ B 3aKMMeE 3aTSITUBACTCS MPUKUMHBIMH TIIAIIKAMU C TOMOIIbI0 U-
00pa3HbIX MIMUIIEK 4.

Ha aHkepHBIX Omopax KOPOTKHE KOHIIBI TPOBOOB (IUICH(BI), HIYIIHE OT
JIBYX HATSDKHBIX 32)KUMOB OJTHOM (ha3bl, COSTUHSIIOTCS OONTOBBIMU 38KUMaAMH

WJIM CBApUBAKOTCA € IIOMOIIBIO TCPMHUTHOT'O ITaTPOHA.

Puc. 2.9. Kpennenue CUII Ha ankepHoO# onope: 1- onopa; 2 — oTTsKKa; 3 — KPIOK;
4 — aHKepHBIN 32KUM; S — HecyIas HyJeBas xkuna; 6 — ¢azHele mpoBoja; 7 - hukcaTop

Puc. 2.10. Kpennenune 3UII Ha ankepHo# omope: 1 — omopa; 2 — orTsikka; 3 —
TpaBepca; 4 — MoABECHOM U30JIATOP; S — HATSDKHOM 3aKUM; 6 — M30JIMPOBaHHbIN NPoBO; 7
— apmarypa I KpeIUIeHUs H30JIATOPOB K TpaBepce;, 8 — apMaTypa Uil KpeIUICHUsS
HATSDKHOTO 3aKUMa K U30JIATOpY .
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Kpennenue uzonuposannvix npoeodos Ha aukepuvix onopax BJI
HanpspbkeHueM 110 1 kB BeimosHseTcs 6e3 u30saTopoB (puc. 2.9) ¢ moMoInibo
AHKEPHBIX 3KUMOB, (PUKCUPYIOUINX HECYIIYIO HYJIEBYIO KUIY.

Kpemienne wW301MpOBaHHBIX NPOBOJOB HAa aHKEpHbIX omnopax Bl
HanpsokeHueM Bble 1 kB BbIMonHSETCS 4depe3 MOABECHBIE H30JATOPHI U
HaTsOKHBIE OonToBbIe 3akuMbl (puc. 2.10). Kopryc 3akuma W mprKUMHAS
TUTAlIKa M3TOTaBIMBAIOTCS W3 AIIOMHHHEBOTO CIUIaBa. MOMEHT 3aTSKKHU
OONTOB 3a)kMMa HOPMHUpPYETCS U 00ecredynBaeTcs AWHAMOMETPUYECKUM
KII0YOoM. BennumHa MOMEHTa yKa3bIBaeTCsl Ha KOpIyce 3aKMMa WM B
cnenupUKanuu K Hemy.

Kpennenue 2onvix npogoooé Ha NPOMENCYMOUHbIX ONOpPax  Cco
CTEPKHEBBIMU H30JIATOPAMU OCYIIECTBIISIETCA BS3KOW W3  AITIOMHUHHEBBIX
npoBosok  (puc. 2.11, a). Ha mpoMeKyTOYHBIX OMOpax C TOABECHBIMH
U30JIATOPaMU  TPOBOJ, C MOHT@XHBIX POJHMKOB TEPEKIAAbIBACTCS B
nojiepkuBatonmii 3axum 1 (puc. 2.11,0), npukpemniseMblii K HWKHEH 4acTh
usonaropa 2. [IpoBog B 3akuMe 3aTSIrMBaeTCsl MPIKUMHBIMH ITUIAIIKAMU C
nomomibio U-o6pasupix mmmiek 3. Ha puc. 2.11,6 mokazan moJuMepHBIH

'
—

TN
o

Puc. 2.11. KpemieHue npoBo10B Ha TPOMEKYTOYHBIX OTIOpPax CO MTHIPEBBIMU
u3oyaTopaMu (a) U OJBECHBIMHU H30JIsITOpaMH (0)

Kpennenue uzonuposannwvix nposooos na npomescymounvix onopax BJI
HanpsokeHueM 10 1 kB BBIMONHSIETCS ¢ MOMOIIBIO YKIAJKA HYJIEBOH KUIIBI
CUII B noaaepxuBaroiiuii 60aToBoM 3axuM (puc. 2.12). Kpemenue 3UII Ha
npoMexxyTouHbix omnopax BJI nampspkenwem Bbimie 1 kB co mreipeBbiMU
U30JIITOPAMH OCYIIECTBIIICTCS BS3KOW MPOBOJIA K H30JsITOpY (pric. 2.13).

Omeemenenus om aunuu ¢ CHUII (puc. 2.14,a) BBIOIHSAIOTCS C TOMOIIbIO
OOJITOBBIX MPOKAIBIBAIONINX 3aKKMOB (puc. 2.14,0) 0e3 CHATHS H30JISILHH C
npoBoaa. llocme MoOHTaka OTBETBIEHUS Ha 3aXUMBbl yCTaHABIMBAIOTCS
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3alUTHBIE KOXKyXa, MW3rOTOBJEHHbIE W3 CTOMKOM K aTrMOcC(epHBIM
BO3/ICHCTBUSIM U yJIbTPAPUOIECTOBOMY U3IIYUCHHUIO MJIACTMACCHI.

Puc. 2.12. Kpemienne CUIT Ha mpoMexxyTOdHO# omnope: 1- onopa; 2 — kpiok; 3 —
MOIICPXKUBAIOLTNI O0JNITOBOM 3akKM; 4 — Hecylias HyJeBasi )kKuia; 5 — Ga3Hble KHUIIbI

Puc. 2.13. Kpemnenue 3UII Ha mpoMekyTOUHOH omope: 1 —onopa; 2 — TpaBepca;
3 — IITHIPEBO H30JATOP; 4 — MPOBO; 5 — BsI3Ka MPOBOA K H30JISATOPY
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a) 6)

Puc. 2.14. OreerBiienne CUII (a) u OonroBoit npokanbiBaroiiuii 3axum (0):
1 — ocuoBHnas yunus ¢ CUIT; 2 — oTBeTBNICHHE; 3 — MPOKAJIBIBAIOIIHIA 32KHM B
3aIllIUTHOM KOXYXC

Monumadic 2po3o3aujumublx mpocoé AHAIOTMYEH MOHTAXY IMPOBOAOB.
CoenuHeHNEe TPOCOB BBITOIHACTCA, KaK IPABWIO, C IOMOLIBIO CTAJIBHBIX
npeccyembix coenunuteneid. Ha BJI nampspkennem no 110 xB kperuenue
Tpoca K OMOpaM BBHINOJHSETCS C TIOMOINBIO CIEMHOM apmarypbl 0e3
usonstopa. Ha BJI nanpsixenuem 220 kB kperieHue Tpoca KO BCEM OMOpam
BBIITOJIHAETCA 4Yepe3 IIOABECHOW M3O0JIATOpP, KakK NPaBUJIO, CTEKIJISHHBIN,
IIYHTUPOBAHHBIM UCKPOBBIM IIPOMEKYTKOM. B Ka70M aHKEpHOM y4acTKe Ha
OJTHOM M3 aHKEPHBIX ONOP TPOC 3a3EMIIAETCA.

BonapmMHCTBO paboOT MO MOHTaXy IPOBOJOB U TPOCOB CBSI3AHO C
nogbemMamu Ha omopbl. Ha BJI manpsoxkenmem no 10 kB monTaxHHKH
NOJHUMAIOTCS. Ha OMNOPbI, KaK NPaBWJIO, C MOMOIIBI0 MOHTaXHBIX KOITEH
(ma3oB) m mosicoB. Ha BJI Oonee BBICOKOTO HANPSDKEHUS HIMPOKO
UCIOJIB3YIOTCS TEJIECKOMMMYECKHUE BBIIUKH U TUAPONOIBEMHUKH.

[locie okOoHYaHMsI BCEX MOHTaXHBIX paboT Ha omnopsl BJI Ha BeicoTE
2...3 M HaHOCSITCS CIENYIONINE 3HAKH:

IIOPSIAKOBBIE HOMEpa O1OP;

Homep BJI unu ee ycnoBHoe 0003HaYCHHE;

uH(GOPMAIIMOHHBIE 3HAKU C YKa3aHUEM IIUPHUHBI OXPAaHHOM 30HBI,

NpEAYNpPEIUTENIbHBIE IUIAKaThl HAa BCEX ONOpax B  HACEICHHOMU
MECTHOCTH.
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2.4. MoHTa:K TPYyOUATHIX Pa3PAIHUKOB U 3a3eMJISIIOIIUX YCTPOICTB

Tpybuameie pa3psOHUKUA KPEMSTCS 3aKPBITBIM KOHIIOM K 3JEMEHTaM
omop moja yrioM 15° kK ropusoHTanM TpH 0O0Jic€ HU3KOM PaCIOIOKEHHU
OTKPBITOTO  KOHLA. 3aKpbITBIA KOHEL pa3psJAHUKAa COEAUHSETCS C
3a3eMJIAIOIIMM CITyCKOM Ha OIIOpPE M3 JIPEBECHMHbl WJIM C METaJIoM
npoBojsiIei omnopel (CTaabHOW M JKeae300eTOHHOM). JIIMHA BHELIHETO
MCKPOBOT'O IIPOMEXKYTKA YCTAaHABIMBAETCS B COOTBETCTBUU C IpoekToM BJI.

[TockonbKy cpabaTbiBaHME pAa3psAHUKA COIMPOBOXKIAETCS CHIIbHBIM
BBIXJIOIIOM T€HEPUPOBAHHOI'O 3JIEKTPUYECKON AYroM ra3a, OTKPBITHII KOHELl
pa3psIHUKA JIOJDKEH PacoliaraThCsl Tak, YTOOBI BBIXJIOMHBIC T'a3bl HE BBI3BAIU
MexAy(]Pa3HbIX TEPEKPHITUNA WIM TEPEKPHITUNA Ha 3€MIII0. 30HBI BBIXJIONA
Pa3psAIHUKOB pa3HbIX (a3 HE JOJIKHBI IEPECEKAThCS M OXBATHIBATH AJIEMEHTHI
KOHCTPYKUMH U poBo1oB BJI.

[Tpu monTaxke BJI Hanpsikenuem 10 1 kB BBITIONMHSIOTCS 3a3emuasiowue
ycmpoticméa Ui TIOBTOPHOTO 3a3eMiieHUsi HysieBoro mposoaa (PEN-
NPOBOJHHUKA), 3alIUTBl OT TPO30BBIX IEPCHANPSHKCHHUMA, 3a3eMJICHUS
AIIEKTPOOOOPYIOBaHUs, YyCTaHOBJIeHHOro Ha onopax BJI. IloBropHbie
3a3€MJICHHS BBINOJIHSIOTCS Ha KOHLEBBIX ONOpax JIMHUM M OIOpax ¢
OTBETBJICHUSIMHU K BBOJAM B 3/IaHHUS, B KOTOPBIX MOET OBITh COCPETOTOUYECHO
OOJIBIIIOE  KOJIMYECTBO JItoJeH (LIKOJIBI) WJIM KOTOPBIC MPEICTABISIOT
OOJIBIIYI0 MaTepUANbHYIO IEHHOCTh (CKJIaabl). 3a3eMIISIONIME YCTPOMCTBA
3allUThl OT TPO30BBIX NEPEHAIPSIKEHUM COBMENIAIOTCS C IOBTOPHBIMHU
3a3€MJICHUSIMU.

CxeMa BBINIOJIHEHUSI COBMEIIECHHOTO 3a3€MIICHHUS Ha JIEPEBSIHHOM Omope
BJI nanpsixkenuem 10 1 kB ¢ CUII npuenena Ha puc. 2.15. 3azemusttonuii
cnyck 1 BBITIOJIHSIETCS] CTAIBHOW MPOBOJIOKOW JAMAMETPOM HE MEHee 6 MM u
Kkpenutcs K Temy onopbl U-oOpasubiMu  ckoOkamu. Ilpucoenunenue
3a3eMJISIIOIIEI0 CIyCKa K HYJIEBOMY NPOBOJY 2 BBIMOJHSAETCS OOJTOBBIM
3akUMOM 3. Y Kesne300€TOHHBIX OMOp HYJIEBOM IPOBOJ COEIMUHSIETCS CO
CTaJIbHOM apMaTypo, Y METAJUIMYECKUX ONIOP — C TEJIOM OIOPHI.

[Tpu monTaxxe BJI nanpsbkenunem Boiie 1 kB 3azemuisitonine ycrpoicTBa
BBIIIOJIHSIFOTCS Y OIOP:

MMEIOIIUX I'PO303aIIUTHBIN TPOC;

UMEIOIIUX TpyOUaThie pa3psaIHUKH, Pa3beAUHUTENN, IPEIOXPAHUTETN U
npoyee 000py0BaHUE;

KEJIe300€TOHHBIX U METAUTMYECKUX MpH HanpsbkeHuu 6...35 kB.

3a3eMIIIOIIME CIYCKH Yy JIEPEBSIHHBIX OIOpP BBIIOJHSIOTCS CTalbHbIM
MHOTOXHWJIbHBIM TIPOBOJIOM CEYEHHEM He MeHee 35 MM? WIH CTAIbHOI
IPOBOJIOKOH nruameTpoM He MeHee 10 mm.

B kauectBe 3azemunrernie Ha BJI Bcex HalpsoKEHHUH CIIENYET B MEPBYIO
ouepelb HCIOJb30BaTh ECTECTBEHHBIC 3a3eMJIMTEIH  (Kesae300eTOHHBIC
¢dyngamentsl). [Ipy  HEZOCTATOUHOM  CONPOTUBIICHUU  €CTECTBEHHBIX
3a3eMJIMTENICH YCTaHABIMBAKOTCS MCKYCCTBEHHBbIC 3asemuutenu 6 (puc.
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2.15,0). IlpucoenuHeHne 3a3eMISIONIETO CITyCKa JEPEBSHHOW OMOPHI,
CTaJIbHON apMaTyphl KeJIe300€TOHHOM OMOpPHI, TeIa METALTUYECKOM OMOPbI K
3a3€MJIMTEIISIM BBITIOIHIETCS 3a3€MIISIIOLUM MTPOBOJHUKOM 4. 3a3eMIIsoInid
IPOBOJHUK COEIMHAETCS C 3a3eMJIMTENIEM CBapKoil 7/, a ¢ 3a3eMJISIOLUM
CIIyCKOM — CBapKOU UM OOJITOBBIM 3a5KHUMOM S.
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Puc. 2.15. Cxema BbInojiHeHHs 3a3emiieHus Ha onope BJI:
(a) —BepxHssg yacTh onopsl; (0) — oropa ¢ 3a3eMIISIFOIIMM YCTPOHCTBOM

2.5. IlpuemMka BO3AYIIHOM JJUHUM B IKCILIYyaTAI[HIO

Jlo Hauvana coopyxenus BJI Oyaymuil skcIuTyaTallMOHHBIA NEPCOHAI
M3Yy4aeT NPOEKTHO-TEXHUYECKYIO JOKYMEHTALMIO, a B NEPUOJ COOPYKEHUS
BJI Benmer TexHuyecku HaA30p 3a IPOU3BOACTBOM CTPOUTENBHBIX W
MOHTaXHBIX padoT.

[Tpu mpoBeaeHNN TEXHMYECKOTO Haa30pa 0co00e BHUMAHHE YJENSIECTCA
BBIMIOJTHEHUIO CKPBITBIX pabOT — TMPaBUIIBHOCTH 3ariyOJieHuss Omop,
YCTAHOBKH IPEIyCMOTPEHHBIX IPOEKTOM PHUTENIEN OTTSKEK aHKEPHBIX OIOD,
YIUIOTHEHUSI KOTJIOBAHOB ONOP TPaBHMHO-TIECHAHOW cMmechro. Kpome Toro,
KOHTPOJIMPYETCSl OTCYTCTBHE 3arHMBIUMX JETaled JEPEBSIHHBIX OIOD,
IIPaBWJIBHOCTh MOHTa)Ka KOHTAKTHBIX COCIMHEHUM NPOBONOB H Apyrue
padoTHL.

[Ipu obOnapyxxeHun nAePEKTOB TNPU MPOU3BOACTBE CTPOUTEIBHBIX WU
MOHT@)XXHBIX pabdOT NpPEICTaBUTENb 3aKa3uyMka HEMEUICHHO CTaBUT B
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M3BECTHOCTDH IPEICTABUTENS NOAPANUYMKA Uil CBOEBPEMEHHOIO yCTPAHEHUS
ITHX JAE(PEKTOB.

[To okoHuaHnuu padboT Ha coopyxxkaemor BJI moapsnuuk B MUCbMEHHOU
dbopme u3BeniaeT 3akazuvka o roroBHoctu BJI k cpade B sKcIUlyaTaluio U
BKJIFOUEHHIO TIOJT HampsDKEHUE. 3aKa3uuK OpraHu3yeT pabodyro KOMHUCCHIO, B
KOTOPYIO BXOJST TPEACTABUTENM 3aka3uuka (mpeacenaresb), MOIPSTINKa,
IIPOEKTHOM OPraHU3alliy, OPraHOB TOCYJAPCTBEHHOTO HAA30pa.

Pabouas komuccus:

IIPOBEPSAET COOTBETCTBUE OOBEMOB  BBINOJHEHHBIX CTPOUTEIBHO-
MOHTaXHBIX pa0OT MPOEKTY, CMETE, HOPMATUBHBIM JJOYMEHTAM;

IPOU3BOAMT JI€TajbHbIM ocMOTp BJI ¢ BBIOOpOYHOI MPOBEPKOM CKPBITHIX
pabor;

IIPOBEPSAET KAa4E€CTBO BBIIIOJIHEHHBIX pa0OT U JAET UM OLICHKY;

COCTaBJISAET MMPOTOKOJIBI U3MEPEHNM, B YACTHOCTHU IIPOTOKOJIBI U3MEPEHUI
CONPOTHUBIIEHUH 3a3eMIIIIOIMX ycTporcTB BJI,;

COCTaBJIIET BEJAOMOCTh BBISBIIEHHBIX Npu ocMoTpe BJI nedexroB u
HEJOJEIOK.

[loppsmunk  mpepocraBiaser  pabodyell  KOMHCCHM  CIEQYIOLIYIO
JOKYMEHTALUIO:

nepevyeHb  opraHu3anmuii  (CyOmoapsI4MKOB),  y4acTBOBABIIUX B
IIPOU3BOJICTBE CTPOUTEIIBHO-MOHTAXXHBIX padoT;

mpoekT BJI ¢ kommiiekToM pabouux 4epTexKei;

nacriopt BJI;

TpexymHelnyto cxemy BJI ¢ pacuBeTkoil (a3 1 HoMepamu Bcex OIop;

XKypHaJbl paboT 1o cTpouteabHoi yactu BJI n mo MoHTaxy npoBOJOB U

TPOCOB;
IIPOTOKOJIBI OCMOTPOB M H3MEPEHUN NEPEXON0B M IepeceueHnid BJI,
COCTaBJICHHBIE NOAPAIYNKOM COBMECTHO c IIPEACTABUTEIIIMHU

3aMHTEPECOBAHHBIX OpraHU3aluy;

IIPOTOKOJIBI U3MEPEHUH 3a3eMIIIOIMX ycTporcTB BJIL.

[To ycTpaHeHHIO TOAPSTYMKOM BBISIBICHHBIX N€()EKTOB U HEIOJEIOK
paboyasi KOMUCCHUSI TOTOBUT aKThl 10 pueMke BJI B akcrutyaTanuto.

Jnsa npuemku BJI B okcrutyaramnuio Ha3HadaeTcss IpUeMOYHasi KOMUCCHS,
KOTOPOW MOJPSATYUK TOMOJHUTENBHO IPEIOCTABIISET!

YTBEPKIACHHYIO IPOEKTHO-CMETHYIO TOKYMEHTALUIO;

aKThl paboueld Komuccuu 1o npuemke BJI;

JOKYMEHTAIUIO 110 OTBOAY 3€Medlb rox Tpaccy BJI,

CIPaBKy O COOTBETCTBUHU (DAKTUYECKOU CTOMMOCTU CTpouTesbcTBa BJI,
IIPEAYCMOTPEHHON B YTBEPKICHHOM MPOEKTE.

[IppeMoyHass KOMHCCHS MPOBEPSET NEPENAHHYK) €M JOKYMEHTALMIO,
paccMaTpuWBaeT akThl pabouell komuccuu, ocmarpuBaer BJI, ompenemnsier
KayeCTBO BBINOJHEHHBIX padOT, COOTBETCTBHE HMX IPOEKTY, IPOBEPSET
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yCTpaHEHHE 3aMEUeHHBIX paboyeil koMmuccueil nedeKToB M HENOJENOK U
onpenessaeT roroBHOCTh BJI k nepenade B 3KCILTyaTaluIo.

IIpn nmonnou roroBHocTy BJI mpremouHas koMuccHs JAET NMMHCbMEHHOE
paspemieHrne Ha BriIroyeHne BJI.  DTo  BKIIOYEHME  BBINOJHSIETCA
DKCIUTYaTallMOHHBIM TMEPCOHAJIIOM II0CJE IHMCBMEHHOTIO YBEIOMIICHHS OT
HNOJPSATYMKA O TOM, YTO JIFOJU C OOBEKTa yAaJIeHbl, 3a3eMJIEHHUs CHATHI, BJI
roTOBa K BKJIIOYEHHUIO.

[Ipu Oe3orkazHoit pabore BJI mox Harpy3koi B TEUYEHUE CYTOK
npuemMouHas komuccus opopmiisieT akt nepenadn BJI B skcruryaranuro. Jlata
INOAMCAHNS 3TOr0 aKTa WICHAMH NPUEMOYHOW KOMHUCCHH CUUTAETCS NAaTOU
BBoga BJI B skcryaranuroo. JIMHMS NEpeXoAUT B BEICHUE 3aKa3uMKa,
NpUHUMAETCS Ha OajaHC »AKCIUIyaTHPYIOIIeW opraHusanueii, Kotopas
IIOJIy4aeT BCIO TEXHUYECKYI0 JOKYMEHTAUHI0 W HECET JaJIbHEUIIYIO
OTBETCTBEHHOCTb 34 JINHHUIO.

I'naBa 3. MoHTax kKa0eJbHBIX JUHUH HANpPsKeHUeM 10 35 kB
3.1. loaroroBUTEIbHBbIE PAOOTHI

B Hacrosmiee BpeMs IpU MOHTaXE€ HOBBIX U PEKOHCTPYKUUU
cymectBytomux KJI Hapsgy ¢ TpaaMIIMOHHO NPUMEHSEMBIMH KaOEIsIMH C
OyMa)XHOM MPOINUTAHHOMW, IUIACTMACCOBOM M  PE3WHOBOM  H3OJIAIMECH
HAYMHAIOT [IUPOKO TMPUMEHSTHCS KaOenu ¢ H30JsUMed W3  CHIMTOrO
noiuatwieHa (CIID). Dta M30Ms1Us UMEET BBICOKHE IUAJICKTPUYCCKHE H
MEXaHUYECKHUE  XapaKTePUCTUKH, OOJBIIMM, YeM Yy Apyrux KaOelbHbIX
U30JISIIIMOHHBIX MAaTEPUAIOB, AUAMA30H pabounuX TEMIEPATyp.

B 3aBucumoctu ot ycnoBuit npoknanku CIID kabenu pomyckaroT
JUTUTEIbHBIE TOKA Harpy3ku Ha 15...30% Oomblie, yem kabenn ¢ OyMakHOM
nponuTanHor u3ossiiued. CIID kabenu MUMEIOT JIUTUTEIBHBIA CPOK CIYKOBI
(mo 50 net), mMoOBpeKIACMOCTh TaKUX Kabenmeld Ha 1-2 mopsiaka HEDKE, 4eM
kabenel ¢ OymaxkHOM m3ossanueit. OueBuaHo, uto npuMmenenue CIID kabenei
CTAHOBUTCSl HE TOJBKO TEXHUYECKH 1EJIECOO0Pa3HBIM, HO U IKOHOMHYECKH
BBITOJIHBIM.

Ha mecto mMoHTa)ka kabesb MOCTABISIETCS] HA CHEIHAbHBIX OapadaHax.
CrpoutenpHas myiuHa Kabens Ha Oapabane cocrasisier 200...2000 m B
3aBHCHUMOCTH OT BHEIIHEro jJuameTpa kabenst u Homepa (pa3mepa) OapabaHa.
Jlist pa3rpy3ku kaOelbHbIX 0apaOaHOB JOKHBI MCIOJIb30BATHCS ABTOKPAHBI
WIH CTICIIMANIbHBIE TPAHCTIOPTHBIE CPEICTBA — KaOEJIbHbIE TPAHCTIOPTEPHI.

[Mpu mnpoknanke KJI B 3emsie (B TpaHmesx, Tpybax, OJyiokax)
peaBapuTeIbHO OQOPMIISIETCSl pa3pellieHre Ha MPOBEJIEHHWE PACKOMOK U
BBITIOJIHACTCA pa3MeTKka KabenbHOW Tpacchl. I[Ipu mepecedeHun kaOenbHOU
TPaccoil APYrux IMOA3EMHBIX KOMMYHHUKAIIMN BBINIOJIHSAIOTCS COTJIACOBAHUS
OyqylIMX TMepeceyeHu C OpraHu3alMsIMHU, OSKCIUIyaTUPYIOIIUMH 3THU
KOMMYHUKALINH.

37



Jlnst  mpenoTBpalleHHs MOBPEXKJIEHUS IMEPECEKaeMbIX IMOA3EMHBIX
KOMMYHHKAIMA BPY4YHYIO poroTcs mypdsl (HEOOJbIINE TpaHIICH) JUIS
OoOHapyXEeHHsI 3TUX KOMMYHHKAIMil. PaGoThl BBIMONHAIOTCA B NMPUCYTCTBUH
peICTaBUTENS OpraHu3alMH, AKCILTYyaTHUPYIOLIEN nepeceKaeMble
KOMMYHUKALIIH.

[Ipu  oTKpbITOW TpoKIaaKe KalOedst MpOBEpsAIOTCA  KaOelbHbIe
COOPY’KEHHUsI, MPOU3BOJICTBEHHbIE IIOMEUIEHUS W YCTAaHOBJIICHHBIE B HHX
OTIOPHBIE KOHCTPYKIUH JIJIs1 Kabemnei.

B 3aBucumocTH OT THHAa M30JISUMM KaOejs yCTaHaBIMBAIOTCS
HauOOJbIINE JIONYCTHMBbIE PA3HOCTH YPOBHEH KaOenbHOM Tpacchl. [l
kaoene HanpspkenrneM 10 (35) kB ¢ OymakHON IpOnUTaHHOW W30JISIIIUEH JTa
pasHocTh ypoBHel cocrtaBiaser 15 (5) M, mus kabeneil ¢ pe3WHOBOM,
nactMaccoBor U CIID-u3onsuuen pa3HOCTh YPOBHEW HE OTPaHUYEHA.

[Tepen MOHTaXOM MPOU3BOIUTCA OCMOTp KaOens Ha Oapabamax. He
JOJHKHO OBITH HAPYKHBIX MEXaHUYECKHUX MOBPEXKACHM, 00a KOHIA Kabesns Ha
OapabaHe MOMKHBI OBITH TepMETUYHO 3azaenaHsl. [lo pesymbpratam ocmotpa
Ka0eJsl COCTaBISAETCA COOTBETCTBYIOIIMIM AKT.

Montax kaleneii ¢ OyMa)XHOW MPOMMTAHHON HW3OJSALMEN MPU HUZKUX
temneparypax (Hmwke —5°) BBIMOJHACTCSA MMOCIHE WX MPEABAPUTEIBHOTO
[OJIOIPEBA, MOCKOJIBKY IPU OTPHUILATENIbHBIX TEMIIEpaTypax 3Ta H30JIALHS
OTBEpACBACT, CTAHOBUTCS HEAJIACTUYHOM M TPH MPOKIAIKE Kabens MOXKeT
OBITH MMOBPEK/ICHA.

HawnbGomee npocToit cmocod mporpeBa Kadenst — B TEIIOM ITOMEIICHUH.
[Ipo10IKUTENPHOCTS MPOrpeBa 3aBUCUT OT TEMIEpPaTypbl BO3AyXa B
nomernieHun u cocrapisier 72 4 mpu 5...10°C, 24 9 npu 10...25°C u 18 u mpu
25...40°C.

[Ipn HEOOXOAMMOCTH COKpAILLEHUS YKa3aHHOTO BPEMEHH HCHOJIb3YIOT
METOJ] IporpeBa Kabessi MEeKTPUUIECKHUM TOKOM MpsiMO Ha Oapabanax, ciens
3a TeMIepaTypor Hapy>KHOI'0 MOKpPOBa Kabelisi Ha BHEIIHUX BUTKax OapadaHa,
kotopass He mokHa mpesbimarh 20°C. Tlpu 3TOM YCIIOBHH TeMmrepaTypa
u3omAnMd  kabenss BO BHYTPEHHUX BHTKax Oapa0aHa HE MPEBBICUT
JOIYyCTUMOI'O 3HAYEHHS.

Omaum w3 mpeumytiectB CIID kabeneit sBIsSETCS BO3MOXKHOCTH HUX
HPOKIAAKKH 0€3 MpeaBapuTeIbHOrO IMoaorpeBa npu Temmneparypax g0 -20°C
Ui Ka0enel ¢ MOJMATUIICHOBOM 3alIUTHON 00OJIOYKON M MPHU TeMIlepaTypax
no -15°C mis xabeneii ¢ MOTMBUHUIXJIOPUIHOM 3aIIUTHOM 000109K0i. Takas
BO3MOXHOCTb JJOCTHraercs Oyiarojapss HCIHOJIb30BAaHUIO KayeCTBEHHBIX
NOJMMEPHBIX MaTEPUaJIOB It W30 1 060omouku CI1D kabens.
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3.2. [Ipokaanka kabeseii B 3eMJIAHOI TpaHIlIee

[Tpoknanka KJI B 3eMisiHOM TpaHIee SBISIETCS OJHUM M3 HauOoiee
pacrpoCTpaHEHHBIX, TMPOCTHIX W HSKOHOMHUYHBIX CIIOCOOOB MPOKJIAIKH.
['my6una 3anoxenuss KJI oT miaHUpOBOYHON OTMETKM JOJDKHA OBITH HE
menee 0,7 M mna kabeneir Hanpsbkennem 0 20 kB u He menee 1 m ns
kabenel HanpsokenueM 35 kB. Tlpu nepeceuenuu ynui v miomaei riryonHa
sanoxkenust KJI nomxkHa ObITh HE MeHee 1 M He3aBUCHUMO OT HaIPsHKCHHUS.

[Ipu npokitagke kabemst B 3eMiie IPeABAPUTEIBLHO BBISIBISIOTCS MECTa Ha
Tpacce, COJEpXallhe BEIIECTBa, pa3pyLIMTEILHO JCHCTBYIOIIME HA
METAJUIMYECKUE TIOKPOBBI W 0000uYKy KaOenass (COMIOHYAKH, H3BECTb,
HACBIITHOW TPYHT, COACPIKAIIMK IIJIAK WIM CTPOUTEIBbHBIN Mycop). [lpu
HEBO3MOYKHOCTH 00X0/1a 3THX MECT JIOJKHBI OBITh IPUHATHI MEPHI MO 3aIUTE
Kaoes.

Jns peIThS TpaHIIEW WCHOJB3YIOTCS — TpaHIIEHHBIE WM OOBIYHBIC
skckaBatopbl. Kabenu, ykimaapiBaeMble B TpaHINEE, JOTKHBI UMETh CHHU3Y
MOJICBHITIKY, @ CBEPXY 3aCHINKY CJIOEM MEIKOW 3€MJIM, HE COJIepKaIleh KaMHEN,
CTPOMTEJIPHOTO Mycopa M IIJIaka. IJTO HEOOXOAWMO Il HWCKIIFOYCHUS
BO3MOYKHOCTH MEXaHUUYECKOTO MOBPEXKJICHHS KaOesl pU JIaBJICHUH Ha HETO
IPYHTA MOCJIE 3aChIIKU TPaHIIEH.

OpHoit U3 onepalui, BHIMOTHAEMBIX IIPYU MOHTaXKE KaleJs, SBISETCS ero
packamxa. Criocod packaTku Kabess 3aBUCUT OT CJIIOKHOCTU Tpacchl. Ecnu Ha
Tpacce HeT IIePeCceUeHU C TOJ3EMHBIMH KOMMYHHUKAIUSIMU, KaOelb
YKJIAJbIBAIOT ~ HEMOCPEJICTBEHHO Ha JHO TpaHIIEW C  KabeIbHOIo
TpaHCIIOpTepa, ABMXKYIIETOCs BA0Jb Tpacchl (puc. 3.1).

[Ipn Hanumuuum mnepecedyeHuil OapabaH c KabeleM YCTaHABIMBAIOT B
OJIHOM KOHIIE TPAcChl Ha PacKaTOYHOE YCTPOUCTBO (KaOeIbHBIC TOMKPATHI) U
pacKkaThIBalOT C TOMOIIBK  TSITOBOrO  MEXaHM3Ma — JICOCAKH C
KaHATOEMKOCTbIO,  COOTBETCTBYIOIICH  CTPOUTENBHOM  JUIMHE  KaOens.
[IpenBaputenbHOo Tpoc J€OEAKHM  pa3MaThlBalOT IO JHY TPAHIICH,
MPOTACKUBAIOT TI0J] MEPECEKAEMbIMM KOMMYHMKAIIUAMU M CLEIUISIOT C
kabeleM C TIOMOIIbIO MOHTQXHOTO 4yJIKa WM HEMOCPEJICTBEHHO 3a
TOKOIPOBOAIINE KIJIbl. MOHTaXHBIN UyJIOK HaJIEBalOT Ha 000J0UKy Kabess
U TMPOYHO 3aKPEIUIAIOT MPOBOJOYHBIM OaHJaXXoM Ha jyimHe He MeHee 0,5 M.
PasmoTka kabenst moJpkHA WATH C BEpXHEW YacTu KaOenbHOTO OapabaHa.
PackaTouHoe yCTpOMCTBO IOIKHO UMETh TOPMO3.

[Ipu packaTke Kabenss C IOMOIIBIO TSATOBOTO MEXaHHM3Ma CIEayeT
MIPUHUMATh MEPHI MO €ro 3alUTE OT MEXAaHUUYECKUX MOBPEKIACHUM. TsxeHue
CIID kaOeneli u kaOejlell ¢ aJlOMHHHEBOM OOOJIOUKOM BBIMIOJIHAETCS 3a
000JI0YKy WJIM 3a XWJbl. TsbKeHHe KaOelel €O CBUHIIOBOM 000JOYKOMN
JIOITYCKAETCsI TOJIBKO 3a HKHUJIbI.

TsaroBeli  MeXaHWU3M  JIOJDKEH  OBITH  OCHAIlEH  yCTPOWCTBOM
(muHAMOMETPOM), PETUCTPHUPYIOIINM YCHIUE TKCHHS. JIOMyCTHMBIC YCHITHS
TSOKCHHS U1 KaOened ¢ OymMaKHOM MPONMUTAHHOW HW3OJISALMEH YyKa3aHbl B
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tabn. 3.1. Ycunus tsoxenus CIID kabeneil He MOMKHBI TMPEBBINIATH
cnenyromux 3HaueHui: 50S H/mM? — i MenHoi xunsl 1 30S H/imm? — s
AJFOMUHHEBOH JKUJIIBL, TIe S- 00IIee ceueHue KMl Kades.

Puc. 3.1. Packarka kabesns ¢ kaOeIbHOTO TpaHCIIOPTEPA

Taonwuma 3.1

Ceuenue ¥ cuus Tvkenns, KH, 3a Veunus TSHKEHUS 3a KUIbI,
AIIOMUHUEBYIO 000JIOUKY
Ka6f”§"’ Kabess HanpsbkeHueM, kB xH
MM o 1 6 10 MEIHEIC aJTIOMHHUEBEIC

3x35 1,8 2,9 3.9 4,9 3,9
3x50 2,3 34 4.4 7,0 59
3x70 2,9 3,9 4,9 10,0 8,2
3x95 34 4,4 57 13,7 10,8
3x120 3,9 4,9 6,4 17,6 13,7
3x150 59 6,4 7,4 22,0 17,6
3x185 6,4 7,4 8,3 26,0 21,6
3x240 7,4 9,3 9,8 35,0 27,4
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Jist  yMEHBIICHHS yCWIHS TSHKCHHUS HCIIONB3YIOTCS — CICIHAIbHBIC
pacKaTOYHbIE POJIMKH, YCTaHABIMBAEMbIe depe3 3...5 M Ha THO Tpadmieu. B
MeCTax MOBOPOTA TPACChl YCTAHABIUBAIOTCS YTIIOBBIE POJTUKH.

Kabenmu B TpaHnmiee ykianbiBatoTcs B ofauH psja (puc. 3.2,a). Paccrosaue
110 TOPU3OHTAIM B CBETY MEXay coceannMu kabemsmu d > 100 mm u d > 250
MM i kabenei HanpspkenueM 10 10 u 20-35 kB cooTBercTBenHo. Kabenu B
TpaHIlee YKIAJABIBAIOTCS «3MEMKOI», 00ecreunBaroIe 3amac JUIMHbI KaOess
1..2% nns  yMEHbIIEHUS PACTATHBAIOIIMX YCWIMA TPU BO3MOXKHBIX
CMENICHUSX MMOYBbI U TEMIIEPATYPHBIX U3MEHEHUSX JITMHBI KaOes.

IIpu npokmaake kabeneld y KOHIIOB, MpeaHAa3HAYCHHBIX  JIS
MOCIICAYIOMIETO COCQWHEHWs, OCTaBIA€TCA 3amac He MeHee 2 M,
HEOOXOMMMBIA JJI1 MOHTa)Xa COCIUHUTEIBHOM MYy(DTHI M YKIAAKUA YT
KOMIICGHCATOPOB, MPEIOXPaHAIOMMUX My(PTy OT TOBpPEKICHUS MpHU
BO3MOXHBIX CMEIICHUSIX TOYBBI U TEMIEPATypHBIX nedopmarusx kabemns, a
TaKkKe HJisi O0ECredYeHHs] BO3MOXKHOCTH TOBTOPHOTO MOHTaka My(Thl B
ClIy4yae ee TMOBPEeXICHHS MPHU SKCIUTyaTalluu. YKJIaJbIBaTh 3amac Kadens B
BU/JIE KOJICI] HE JIOMYyCKAETCH.

[Ipn wu3MeHeHWM HampaBieHUs Tpacchl Kabemu wusrubarorcsa. Bo
n30eKaHNe HApYIICHUS IICJIOCTHOCTH HM3OJSIHMM KU W 000JI0YeK Kabens
YCTaHABIMBAIOTCS MPEJCIBHO JOIMYCTUMBIE pannychl nu3ruda. J{ns kabdemneit c
OyMaXHOW wu30MsAIMel Ha HampsbkeHue 10 35 kB B altOMUHUEBON U
CBUHIIOBOM OO0OJIOUKE pPagnuyChl U3rMOa OJDKHBI OBITh COOTBETCTBEHHO HE
meHnee 25 u 15D; ans kabeneir ¢ pe3wHOBOHM, miactmaccoBod u CIID-
usossiueit — e Mmenee 15D, rae D — HapyxHBIIM TuaMeTp Kades.

Beime BepxHeW  3achIlKHA, BBINOJHEHHOM W3  MEJIKOW  3€MJIH,
yKiazpiBaeTcs cinoit kpacHoro kupnuua (KJI wanpspkenuem no 35 kB) wnm
xene3o0eronnsie Tkl (KJI Hanpsokennem 35 kB), ciyskamue 1uist 3ai{UThl
Ka0eneil OT MEXaHWYECKUX MOBPEKIECHUW IMPU MPOBEACHUM 3EMIICPONHBIX
pabot. BMecTo Tako# 3amuThl MOXKET MCIOJIb30BAThCS CUTHAIBHAS JICHTA U3
SAPKOM TMOJMATUICHOBOW IUJIEHKH, CBUJIETEIbCTBYIOUIAs MpPH MPOBEACHUU
3eMJICPOMHBIX PAOOT 0 OJIM3KOM PACIIOIOKECHUH Kabeer.

Ilepen 3aceinkon TpaHuen u3onsauus KJI uCnbIThIBa€TCS NOBBIIICHHBIM
HanpspkeHueM (cM. Tabs1. 8.2). [lmacTtMaccoBbie 3alUTHBIC 000I0YKH Kadese
UCTIBIThIBaIOTCS Hanpspkenuem 10 kB.

IIpy DOJOKWUTENBHBIX pPE3YyJIbTaTaX MCHBITAHUNA MEPE 3aCBIIKOU
TpaHUIEW TMPEACTABUTEIM MOHTAKHOW  OpraHu3alMd  COBMECTHO C
MPEICTaBUTENSIMA 3aKa34hKa MPOU3BOISAT OCMOTpP KaOeNbHOW Tpacchl ¢
COCTaBJICHHEM aKTa Ha CKpbIThIE paboThl. [locie 3Toro TpaHiies 3achlnaeTcs
TPYHTOM C TOCJIOWHOW TpaMOOBKOW. Ecim BBIKONAaHHAs 3eMJIs COJEPIKUT
CTPOUTEIBHBIM MyCOp, IIAK, KaMHH, JUIsl 3aChIIKM TPAHIIEH CIEIYyeT
UCIIOJIb30BaTh HATYPaIbHBIN MPUBO3HON TPYHT WJIH MECOK.

[Ipu npoxnagke kabeneil ¢ OyMakKHOW NPONMUTAHHOW W3OJSAIUEH B
arpecCUBHBIX TPYHTAX U 30HAX C HAJMYHUEM OYXKJAIOIIUX TOKOB, HAIIPUMEP
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BONMM3W  TpaMBaWHBIX  TMyTeW, JOJKHBI  NPUMEHSATHCS  Kabenwm ¢
TUTACTMACCOBBIMU (IIUTAHTOBBIMH) 3AIUTHBIMHA TTOKPOBAaMH HJIU CIICIAATbHBIC
MEphl 3aIUTHl OT KOPPO3HH METALIUYSCKUX O000J0YeK W OpOHW ATHX
kabeJeil.

2 ]
-] L2 [ i)
>

6)
Puc. 3.2. Tlpoknanka kabeneit B 3emirssHoi Tpaniiee (a) u 6eroaHoM O1oke (0)

CIID kabenu ¢ monmATUICHOBOH 3ammTHON oOosoukoi (IIBI1, AIIBIT)
MOTYT TPOKJIAABIBATECA B 3€MJI€ C JIOOOW CTENEeHbI0 KOPPO3MOHHOMN
aKTUBHOCTM TrpyHTa. Ha clnoXHbIX ydacTkax KaOeJlbHOM  Tpacchl
IPOKJIAJBIBAIOTCA Kab0enu C YCWIEHHOM 3alllUTHOM IOJIM3TUIICHOBOM
obonoukoit (IIelly, AllBlly); B rpyHTax ¢ TOBBINIEHHOH BIAXHOCTBIO —
Ka0eu ¢ JOMOJTHUTEIbHOU npoaoisHON repmerusanueit (T8I r, ATIBIIr).

Ilepeceuennst KJI aBTOMOOMIBHBIX M JKEJIE3HBIX JOPOT BBIIOJHSAIOTCS,
KaK MpPaBHJIO, CKPBITBIM cIocoO0oM (0€3 pBIThS TpaHIIEH) C MOMOIIBIO
mHEeBMOIpoOoitHuKa. JIJis 3TOro mo o0e CTOPOHBI OT MEepPeceKaeMoro 00beKTa
pOIOTCS KOTJIOBaHbl. B OIMH M3 KOTJIOBAaHOB Ha HANpPaBJISIOLUX IO
TpeOyeMOoMy YPOBHIO YyCTaHaBIMBAIOT MHEeBMomNpoOonHuk. [log neiicTBuem
CKaToro BO31yXa, I[IOJABAEMOr0  KOMIIPECCOPOM, ITHEBMOIPOOONHUK
3abuBaercas B TIpyHT. Tak Kak TpPyHT YIUIOTHSETCS  CTEHKAMH
MHEBMOMPOOOitHIKA, MPOOUTOE OTBEPCTUE COXpaHSAET KpYyriylo Gopmy.
[Tocne mpoxoxa MHEBMOMPOOOWHUKOM MEPECEKaeMOro 00bEeKTa B MPOOHUTOE
OTBEPCTHE 3aKJIAJbIBAIOTC acOoleMeHTHbIe TpyObl. Kabenb mpu MoHTaxe
IPOTATUBAETCA Yepe3 ITH TPYOHI.

[locne 3aBepmienusi Bcex pabor mo mnpoknaake KJI BemomHseTcs
VCIIOJIHUTEIIbHBIN YEPTE)K TPacChl ¢ MPUBSI3KOW K MOCTOSHHBIM OPUEHTUPAM
Ha MecTHOCTH. Ha He3acTpoeHHOW TeppuTopuM Tpacca KaOeIbHOU JIMHHUU
0003HaYaeTCsl NUKETaMH.

3.3. IIpoknanka kadeJieit B 6J10Kkax

brox mnpexacraBisier co0oil 3ariiyOisieMyl0 B 3€MIII0O KOHCTPYKIIMIO,
BBINIOJIHEHHYI0O M3 TpyO pa3jM4HOro Marepuaia WIH >KeJe300€TOHHbIX
naneneil. CThIku TpyO M MaHesel 3a/ebIBAlOTCS KUPHUYHON KIIAJKON WM
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3anmuBaroTCsa O0eToHoM. Ha puc. 3.2,6 moka3zan 6€TOHHBIN OJIOK, COCTOSIITNIN 13
&Kele300eTOHHBIX naHenel 1 ¢ kanamamu 2, yepe3 KOTOpbIe MPOKIaIbIBAIOTCS
kabenu 3.

['myOuHa 3amokeHus B 3emJiie KaOelbHbIX OJIOKOB JOHKHA OBITH HE MEHEE
TIIyOMHBI 3al0KeHHUsT KaOenell B 3eMIIIHOM TpaHIlee, cuuTash OT BEPXHEro
kabes B OJIOKe.

IIpu mpoxnagke kabeneil B Oyiokax uepe3 OINpPENEICHHBIE PACCTOSIHUS
COOPY’KarOTCs KaOeIbHbIE KOJOALbI, B KOTOPBIX OCYLIECTBIISIETCS COEAMHEHHE
kalenel, W uepe3 KOTOpbIE BBIMOJHAECTCS MOHTaX KaOeneil. KabOenbHbie
KOJIOJLBI COOPYKAIOTCS B MECTaX HM3MEHEHHs HAlpaBJICHHMs Tpacchl U Ha
OpSIMOJIMHEWHBIX ~ y4yacTKax. PaccTosgHue  MeXay  KOJOALAMH  Ha
IPSIMOJIMHEHOM YYacTKE TPacChl ONPEAENAECTCS BEIMYMHON JTOIMYCTHMOIO
TSKEHUS KaOemsl IpU MPOKJIaIKe.

[Ipu npuemke OJOKOB MOJ MOHTaX KaOeleil mpoBepsieTcs TiyOuHa
3aJI0’)KEHHsI OJIOKOB, UX MPSIMOJIMHEHMHOCTh, COOCHOCTh CTBIKOBKH TPYO WM
naHesnei. biioku 1omKHBI OBITH YIOXKEHBI B 3eMJIIO ¢ yKIoHOM He MeHee 0,2%
B CTOPOHY KOJIOALEB JJI CTOKA MTONAaBUIMX B OJIOK TPYHTOBBIX BOJ.

Ilepen MoHTaxxoM KaOeined OJOYHBIE KaHAIbl IPEABAPUTEIBHO
IPOYUIIAIOT C IOMOINBIO CTaJbHBIX €pIIed M MPOBEPSAIOT KOHTPOJIbHBIM
IWIMHIPOM, MPOTACKUBAs €r0 C MOMOIIBI0 TPOCOBOM JeOeIKH MO OIOYHBIM
KaHanaM. HemocpencTBeHHON mepesa NpOKIagKkod Kaldenaeil X MOBEPXHOCTb
OOMJIbBHO TOKPBIBAIOT CMAa3KOH, HE COJAEp)Kallled BeIIeCTB, BPEIHO
JCHCTBYIOMUX Ha 000JI0UKY Kabes (COMUI0I, TaBOT).

[Ipoknaaky kaOeneit B  OloKax MPOM3BOMAT, Kak MPaBHIIO,
MEXaHU3HPOBAaHHBIM CIIOCOOOM, TOOYEPENHO 3aTATHBasi WX B KaOelabHbBIE
KaHaJlbI Ha Yy4YacTKe MEXIy IByMs cocemHumu kojoamamu (puc. 3.3).
Bo3moxkHa Takke CKBO3HASI MPOTSDKKA Kabemsl 4yepe3 HeCKOJIBKO KOJIOIEB 0e3
pa3pezanus kabOens. OAHAKO YCWIMS TSDKEHHS IPU 3TOM HE JOJDKHBI
IPEBBIILIATH JOIYCTUMbIE 3HAYEHUS.

Puc. 3.3. Ilpotsbxka xabens B 010Ke: 1 — 6apaban ¢ kabesneM; 2 —Tpoc; 3 — 1ebeika ¢
KOHTPOJIEM YCHIIUS TSKeHHS; 4 — Kabenb; 5 — yIIIOBOH pOJIMK
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[Tpu nepexoae kabeneil n3 OJIOKOB B 3eMJISTHYIO TPAHIIEIO MECTa BBIXOa
Kabernei u3 OJI0KOB 3a€TBIBAIOTCS] BOJJOHETIPOHUIIAEMBIM MAaTEPHAIIOM.

Hcnonb3zoBanue OJI0KOB yBeauuuBaeT crouMocTs KJI, yxynmaer
yCIIOBUS OXJIaXKJIeHHs Kabeneil, Ho obecnieunBaeT Oosiee HAJEKHYIO 3aIIUTY
ka0eneil OT MEXaHMYECKHX IOBPEXACHUI IO CpPaBHEHUIO C MPOKIAJKON
ka0eeil B 3eMJISTHOM TpaHLIee.

broynass mnpoknaaka MCHONb3yeTcsd IMpU  OOJBIIOW CTECHEHHOCTH
KaOelbHON  Tpacchl, TMepeceueHusx Kabeneil  Apyrux  MHKEHEPHBIX
COOPYKCHHM, HaNpUMeEp 3KEJIE3HBIX [OpOor, MpH NPOKIaAKe Kaleneld B
XUMUYECKHU arpeCCUBHBIX I'PYHTAX.

3.4. llpoknanka kabesieii B KadeJbHBIX COOPYKEHUSAX

[Tpu mpoxnanke B OJHOM HAmpaBiICHUH OOJIBIIOTO KOJWYECTBAa Kabemei
(6onee 20), YTO XapakTEpPHO I DHEPrOEMKUX  IPOMBIIIJICHHBIX
NPEINPUITHIA, UCTIOIB3YIOTCS KaOENbHBIE COOPYXKEHUS. MOHHenU, 2aiepeu,
acmaxaosl, Kauaawi. Ilom3emHbIi KaOenbHbI TOHHENb (puc. 3.4,a)
coopyxaercs u3 cOopHoro xenezoberona 1. BHyTpu TOHHENIS TO OMOPHBIM
KOHCTPYKITUSIM 2 TPOKIAIbIBAtOTCS Kabenu 3. Pa3smepsl TOHHENs IOIHKHBI
o0ecrneunBaTh JBYXCTOPOHHEE 00CTYKUBaHUE KaOeen.

["anepen u 3cTakaabl MPUHIUIHAILHO OTIMYAIOTCS OT TOHHENCH TeM,
4TO pacrojaraloTcs HaJ MOBEPXHOCTHIO 3€MIIM Ha KEJIe300€TOHHBIX CTOMKAX
Y WCIOJB3YIOTCSl Ha MPOU3BOJICTBAX, TJI€ BO3MOXKHBI CKOIUICHHUS TOPIOYUX U
B3PHIBOOIIACHBIX Ta30B, TsDKEJIEE BO3AyXa, M B MeECTaX C BBICOKOM
arpecCHUBHOCTBIO TPYHTA.

Ha Teppuropuy TPOMBINIUICHHBIX NOPEINPHUITHIA KaOeIu MOTYT
NpOKJIaAbIBaThCs B KaHaigax (puc. 3.4,0). Ilnuta 1 BepXHEro mepeKpbITHS
KaHaja BBHITIOJNHACTCS CheMHOU, Maccoil He Oonee 70 kr, 4To oOecrmeuynBaeT
MOJTbEM D3TOH TUIMTHI BPYYHYIO W yIOOHOE oOCIyXuBaHHE Kabenell mpu
IKCIUTyaTallHH.

[Ipu mpuemke KaOETbHBIX COOPYKEHHMH TIOJ MOHTaX KaOenen
TIPOBEPSIETCSI COOTBETCTBHE ATUX coopykeHuid mpoekty KJI. B ToHHemsx u
KaHajax JOJKHBI OBITH BBIOJIHEHB MEPONPUATHS IO MPEIOTBPALICHUIO
NOMagaHusl B HHUX TEXHOJOTHMYECKHX W TPYHTOBBIX BOJX.  CTBHIKH
KEJIe300€TOHHBIX KOHCTPYKIIUH TOJDKHBI OBITh T€PMETHU3UPOBAHBI, MOJIBI —
uMeTh YKJIOoH He MeHee 0,5% B cTopoHy BOJIOCOOPHUKOB.

KaGenbHbIE COOpYXEHUS TOJIKHBI OBITh 000PYAOBaHBI JIEKTPHUSCKUM
OCBCIIIEHUEM, CEThIO JJIsl TOJKIIOYCHHS TICPEHOCHBIX CBETHIHLHUKOB U
WHCTPYMEHTa, 00€CIIeYeHbl eCTECTBCHHON WM MCKYCCTBEHHOW BEHTHIISALIMCH
U CpeICTBaAMH TOXKapoTymieHusi. KaOelbHble COOpyKeHHs OOJIBIION JITHHBI
JIOJDKHBI JIENIUTBCS HAa OTCEKW JJMHOM He Oosiee 150 M HecropaeMbIMu
NIEPErOpPOIKAMH.
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Puc. 3.4. [Ipoknanka kabeneit B Tonnese (a) u kanasne (0)

B kabenbHBIX COOpPYKEHHUAX C IIeNIbI0 MOXKapHOH 0e30macHOCTH Kabemu
MPOKJIAAbIBAIOTCS 0€3 HapyXKHOro JKyToBOro mnokpoma, CIID kabenu - B
3aIUTHOM 000JIOUKE W3 MOJUBUHWIXIOPUAA TOHMWKEHHONH TOPIOYECTH
(ITeBur, AIIBBHr).

C uenpio COKpalIeHHs] KOJUYECTBAa COCIMHUTENBbHBIX My(pT Kabenu B
KaOEJIbHBIX COOPYXKEHHUSAX IPOKIAABIBAIOTCS, KaK IMPaBWIO, LEIbIMU
CTPOUTEIHHBIMU IJTHHAMMU.

[Ipokmanka kabenmedt ceueHueMm 25 MM® B Golee, 3a HCKIIOUCHHEM
HEOpOHMPOBAHHBIX Kabeneil B CBUHIIOBOM OOOJIOYKE, BBIMOJIHSIETCS IO
KaOeIbHBIM KOHCTPYKIUSIM (KOHCOJISIMH), paciioyiaraéMbIMU IPYT OT Apyra Ha
paccrosuun He Oomee 1 M. HeOGponupoBannbie kaGenun B CBUHIIOBOM
060II04Ke 1 HeOPOHMPOBAHHBIE KAOEIIN BCEX HCIOTHEHMH cedeHneM 16 Mv” u
MEHee JOJDKHBI MPOKIAAbIBATHCS MO JIOTKaM wid noikaMm. Kabenu
HanpsbkeHrueMm 10 1 kB noymkHBI pacnosnaratbesi B KaOEIbHBIX COOPYKEHHSIX
HaJ KaOeysiMH HanpskeHueM Boiiie 1 kB.

[Tocne npoknanku Kabenei KaHayibl 3aKpbIBAIOTCSI BEPXHUMH ChEMHBIMU
[UIMTAMH H 3aChIMaoTCd ciaoeM 3emian toinmuaod He Menee 0,3 M. Ha
OTPKICHHBIX TEPPUTOPHUSIX MPOMBIIJICHHBIX MPEANPUATANA  3aChINKa
Ka0eIbHBIX KaHAJIOB 3eMJeil He oOs3aTenbHa. [1oa3eMHbIE TOHHENN JOJIKHBI
UMETH MOBEPX MEPEKPHITH CIOH 3eMJU TOIKHOM He MeHee 0,5 M.

3.5. OTKpLITaﬂ NMpoKRJaaAKa KadejieH B NMPON3BOJACTBECHHBLIX IMTOMCIICHUIX

OTkppITast MpoKJIaaKa Kabenei B 1exaxX MPOMBIIUICHHBIX MPEANPUSITHIA
BBITIOJIHAETCA [0 OINOPHBIM KOHCTPYKIUSIM, HM3rOTABIMBAEMbIM B BHJIE:
CTaIbHBIX CTOEK C TOJKAMHM WJIM JOTKaMH, CTOEK CO CKOOaMH WM
KPOHIITEHHAMH; HACTEHHBIX TIOJIOK U JIOTKOB.

OTKpBITYIO MPOKIAJKY Kaleseil BeAyT Kak MEXaHU3UPOBAHHBIM, TaK U
py4HbIM criocoOoM. Tskenble kabenu OOJBIION JIMHBI MPOKIAABIBAIOT C
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MOMOIIBIO JIEOEIKH MO JTUHEHHBIM M yTIOBBIM posivkaMm. JIerkue u KOpoTKue
Ka0eau pa3MaThIBAlOT BPYYHYIO, @ 3aT€M IMEPEHOCAT M YKJIAJbIBAlOT Ha
OTIOPHBIE KOHCTPYKIUH.

PacnonosxeHne OAHOXWIBHBIX M TPEXKHJIBHBIX KaOenell Ha OMOPHBIX
KOHCTpYyKIusx (monkax, JIOTKax) mMoka3zaHo Ha puc. 3.5. [IponoxeHHbIe
Ka0elM KECTKO 3aKpeIUISIFOTCS CkoOamu (XOMyTamH) B KOHEUHBIX TOYKaX,
HENOCPEICTBEHHO Y COEAMHUTENBHBIX U KOHIIEBBIX My(PT, C 00€HUX CTOPOH Ha
MIOBOPOTAaX TPACCHI.

KoncTpykiinu, Ha KOTOpbIE YKJIaAbIBAIOTCS HEOPOHHWPOBAHHBIE KaOenlH,
JOJDKHBI MMETh HCIIOJIHEHHE, MCKIIIOYAIOIIEe BO3MOXXHOCTh MEXaHUYECKOIO
NOBpEeXAeHUA 00osouek kabenel. [IoaTOMy B MecCTax >KECTKOTO KpEeIUICHHS
HEOPOHUPOBAHHBIX Kabeliel CO CBUHIIOBOW WM alllOMHUHUEBON 000JI0YKOH
UCIOJIB3YIOTCSl MPOKJIAJKU W3 IACTUYHOro Marepuana. HeOpoHupoBaHHbBIE
kabeiau ¢ IUlacTMaccoBol oOosoukoi (muianrom), kabemu CIID, a Taxke
OpOHUPOBAHHBIE KAOEIH JIOMYCKAETCs KPENUTh K KOHCTPYKLUSAM O€3 Takux
IIPOKJIAJIOK.

Puc. 3.5. Pacnonoxxenue kabesel Ha OMOPHBIX KOHCTPYKIUSAX

[Ipoxon Kkabeneit yepe3 TNEPETOPOJAKH, CTEHBI M MEXKIyITaKHBIC
NEPEKPBITUS TPOU3BOAUTCS B Tpybax wimm mpoemax. l[locnme mpokmaaku
kabeneil 3a30pbpl B TpyOax M TpoeMax OJDKHBI OBITH 3ajieJaHbl JIETKO
POOMBAaEMbIM HECTOPAEMBIM MATEPUATIOM.

Bce omopHple MeTasIMYecKue€  KOHCTPYKIMU  JOJDKHBI  OBITh
AIIEKTPUUECKH COCTUHEHBI MEXKIYy COOOW M MOAKIIOYEHBI K 3a3eMIISIFOIIEMY
YCTPONCTBY HE MEHEE YeM B JIBYX MECTaX.

OTKpBITO TpOKIaJbIBacMbie KaOeaum o00O03HAYarOTCS OWpkamMu ¢
yKa3aHUEeM MapKH, HaIpsSOKEHUs, CEUCHHUs, HOMepa WIM HaUMEHOBAHMUS
JMHUYU, Ha OMpKaxX COCNMHUTEIBHBIX MY(T YKa3bpIBalOTCSI HOMEpP MY(PTHI H
JaTa €€ MOHTaXa. BUpKM JODKHBI OBITh CTOMKMMH K BO3JICHCTBHUIO
OKpY>KaloIel Cpeibl M YCTaHABIMBAIOTCS B Havalle U KOHIIC JIMHUH U TIO €€
mmHe depe3 50 M, a Takke Ha MOBOPOTAaxX TPacChl M B MECTax MpoxXoja
Kabesei yepes neperopoiku U NepekpoITHs (C 00EHX CTOPOH MPOX0a).
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3.6. MonTa:x KadeabHBIX My(T

OxoHuleBanue kabeneil ¢ Ienbl0 WX MOAKIIYEHUS K 000pYI0BaHHUIO
BBITIOJIHAETCS C MIOMOIIBIO KOHIIEBBIX MY(PT; COEAMHEHUE OTACIIbHBIX KYCKOB
Kaleneil — C MOMONIbIO COENUHUTENBHBIX KalOenbHbIX MydT. KoHIleBbIe
MydThl  ycTaHaBiuBaioTca B Hawyame u  koHue KJI.  KomwmuecTtBo
coenuHuTenbHbIX MyQT Ha 1 kM KJI ompenpensiercs CTpOUTENbHOU AITUHOM
Kabers.

My®Thl H3roTaBIMBAIOTCS U3 pPa3IMYHOro Marepuana. (OCHOBHBIM
TpeOOBaHUEM, MPEAbIBISEMBIM K KaOeabHOU My(]Te, ABIISIETCS HAJIEKHOCTD
ee pabotel. [loaTomy MydTa g0DKHA OBITH T€PMETUYHOM, BJIATOCTONKOM,
o0nagaTh MEXaHWYECKOM M DIEKTPUYECKOM MNPOYHOCTHIO, CTOMKOCTHIO K
BO3JIEMCTBUIO OKpyXaromiei cpenbl. B HauOonbInedl cTENmeHUW OSTUM
TpeOOBaHUSAM YIOBJICTBOPSIOT My(ThI Topsyei (TepMOycaKMBacMble) |
XOJIOAHOM yCaJIKu, IPUMEHsIEeMbIE JIJisl Kabesel ¢ 10001 U30JISIUeH.

[lepen monTaxkoM My(Thl KOHell Kabeins pasnuenbiBaeTcs. Oneparius
paszienKy Kabess 3aKII0YaeTcsl B OCIeI0BATEIbHOM yIaJIEHUU C HEKOTOPHIM
CABUTOM BCEX CJIOEB KabOessi OT Hapy»XHOU 3alllUTHON 000J0YKH 110 (ha3HOM
U30JIALHMKA TOKOBeayIer kuibl (puc. 3.6 u 3.7). Pasmepsl pa3aenku 3aBUCAT
OT HANPSDKEHUs, MAPKU, CEUCHUS JKHII KaOels U MPUBOAATCS B CIIPAaBOUYHHUKAX
Y MOHTQXHBIX HHCTPYKIHUSX.

7 8 6 654 3 9 2 g 1

Puc. 3.6. O0muii BUa pa3ienaHHOTO TPEXKIIBHOTO Kabess ¢ OyMakHON

H30JISIIUEN: 1- TOKONpOBOAAIIKE KUIIBI; 2 — (ha3Has u30asAnust; 3 — obias (mosicHas)
u30JsMs; 4 — repMeTndHas 000JI04Ka, S — MOyIIKa Mo OpoHeit; 6 — OpoHs U3 CTaIbHBIX
JICHT; /- HapY>KHBIH 3aIUTHBINA TTOKPOB; 8 — IPOBOJIOYHBIHN OaHaX; 9 — OaHIaX U3 HATOK

Tepmoycasicusaemovle mygpmoi. ITH My(PThI HUCHOJIB3YIOTCS TPHU JTFOOOM
criocobe TpoKIaaKu Kabeneid, Hale)kHbl B dKCIUTyaTaluu (CpoK ciyKObl HE
meHee 30 JieT), XapaKTepU3YIOTCA MpocToToM MoHTaxa (=1 wac s
OKOHIIEBaHMS M ~2 4Yaca Uil COeJWHEHMs KaOeneil Hampshkenuem 6-10 xB).
Hanpsokenue Ha KJI MoskeT mogaBaThCs cpasy ke MOciie MOHTaxa My(ThI.
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Puc. 3.7. OOmmii Bua pazgenanHoro oaHoxuiabHoro CIID kabens:
1- tokompoBoasmIas KWiIa;, 2 — 3KpaH M3 MOJynpoBojsiied tuiactmaccel; 3 — CIID
U30JISIIHs; 4 — 3KpaH U3 TOTYMPOBOIAIICH MIaCTMACChI; 5 — BoIoHAOyXaromuil cloit; 6 —
9KpaH W3 MEIHBIX IMPOBOJIOK, 7 — Hapy»XHas 3allWTHas IUIacTMaccoBas 000j0dYka;, 8 —
MIPOBOJIOYHBIN OaHIaXK

[IIupoxuii nuanasoH TEPMOYCAAKU IIO3BOJISECT HCIOJIB30BaTh OAUH
TUnopasMep MyQTbl UIsl pa3HbIX THUIIOB Kabenel W CEeYeHUH >KHII, YTO
3HAUUTENIBHO COKpamlaeT ckiajackoi 3amac mydt. Hampumep, Bcero jaBa
TUIIOpa3Mepa NOKPHIBAIOT BECh AUANAa30H CeYeHUM Kabesei, UCIoIb3yEMBIX B
pacrpeneuTeNbHbIX ceTsaX HanpsokeHueM 6-10 kB (ogmH THmOpasmep
ucrnonbzyercs ans ceuenuit /0-120 MM2, BTOpOil — jisi ceyenuit 150-240
MM?). ApMaTypa TepMOYCAKHBAEMBIX MY(DT MPAKTHYECKH HE MOIBEPracTcs
CTapEeHMIO U MOKET CKIAAUPOBATHCS HEOIPAHUYEHHO JI0JTO.

[IpuHun TepMOycaakud OCHOBaH HA TEXHOJIOTMM HW3TOTOBJICHUS
NOMEPEYHO CHIMTHIX MOJMMEPOB C IUIACTMYECKOW MamsAThio (GopMbl. B
KOMILJICKT TEPMOYCKUBAEMON MY(THI BXOJST 3JIEMEHTHI (TPYOKH, MaHKETHI,
NIepYATKH, IIUTAHTH U JIPYTHE), IOCTABISEMBIC B PACTIHYTOM COCTOSIHUH, YTO
MO3BOJISIET JIETKO WX HAJETh Ha BJEMEHTHhl pazaenaHHoro kabens. Ilpu
HarpeBaHUM MPONAaH-OyTaHOBOM TOPENKOM WJIM CTPOUTENbHBIM (DeHOM
IIPOUCXOJIUT yCaJIKa ATUX JeTalleld U IJIOTHBIA OXBAT 3JIEMEHTOB Kabess, ueM
co3gaercsi, TrepMETHYHAass M  MEXaHWYeCKH TMPOYHass  KOHCTPYKLHUS.
Temnepatypa ycanku coctaBiaster 120-150°C u He siBIsieTcsl OmMacHOM s
U30JISIUHU Ka0es.

HanexxHyro repMeruzanuio 0OECNedYMBaIOT CHEIUalbHbIE KIEEBbIE U
MAacCTUYHbIE TIEPMETHKH, HAHECEHHblE Ha BHYTPEHHHUE IOBEPXHOCTHU
a1eMeHTOB  My(PThl. OIHOBPEMEHHO C HarpeBOM TEPMOYCaXKUBAEMBbIX
3JIEMEHTOB MPOMCXOAUT paCIUlaB M  PACTEKaHUE TIePMETUIHPYIOLIUX
MaTepHaJIOB C 3alIOJIHEHUEM BCEX IYCTOT.

['epmerusupyronye MaTepualibl 32 CUET CIeUaIbHBIX 100aBok (ZnO)
o0JagaroT  MOJYNPOBOASIIUMHU CBOICTBaMU ", CJIeI0BaTENbHO,
BBIPABHUBAIOT AJIEKTPUUECKOE MOJIE. 3a CUET ITOr0 MOJHOCTHIO UCKITIOUAETCS
OpUYMHA  pa3psiioB B 00JIacTAX  MOBBILIEHHOM — HANpPsHDKEHHOCTH
AJIEKTPUUYECKOTO T0JIs (B KOHTAKTHBIX COSAMHEHUSX XKHJI, HA CPE3e IKpaHa).

OcCHOBHBIE ONEpalMi MOHTa)Xka TEPMOYCAXKMBAEMOW KOHLIEBOM My(TbI
OJIHOKHWJIBHOTO Kabelisd npuBeieHbl Ha puc. 3.8.
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MoHTax KOHIIEBOH TEpPMOYCaKMBAEMON My(Thl TPEXKUIBHOTO Kadess
NPUHLUIIAATBHO HE OTIIMYAETCSI OT MOHTaka My(Thl omHO(a3Horo Kabens. B
MypTax TPEXKUIBHBIX KaOelnell  HCIONb3YIOTCS  TEPMOYCaKHBaeMble
nepyaTKy, HaJleBaeMble Ha TP (ha3HbIE KUIIBI Pa3IeTaHHOTO KaOes.

Puc. 3.8. MoHTax KOHIIEBOW TEPMOYCAKMBAEMOI MYy (PTHI:

a — pazJesiaHHbIN Kabenb ¢ HAKOHEYHUKOM; 0 — yCaKMBaHHUE TPYyOKH peryisTopa,
BBIpaBHI/IBaIOH_[eI\;I OJICKTPHUYCCKOC IoJIC, B — YCa)KMBaHUC SKAIBHOU MAaH>XCTBI, T —
yCTaHOBKAa IPOBOJHHMKA 3a3€MJICHHUA M YCAXKMBAHUE IIJIAHTA, 11 — YCA)KUBAHHUEC KOHHGBOﬁ
MAaHXECThI,; € — yCa)KuBaHUC MOSICHOM MaH>XEThI

TepmoycaxxuBaemasi KOHIEBast My(pTa TPEX>KWIBHOTO Kabems puBeAcHa
Ha puc. 3.9; TepMmoycaxkuBaeMas My(dTa UISI COCITUHEHHS TPEX>KUIBHBIX
kabeneit - Ha puc. 3.10.

Puc. 3.9. Konnesas TepmoycaxuBaemast My(rTa: 1 — HaKOHEUHHK; 2- MaHKETa
KOHIIEBast; 3 — TPyOKa JKUIbHAS M MAHKETA NAbleBast; 4 — epyarka; 5 — JIeHTa perysTop
JUISL BEIDABHUBAHHMSI DJIEKTPUIECKOTO TOJIA; 6 — MaHKeTa TOsSCHas; 7 — IPOBOHUK
3a3eMIICHHS
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OcHOBHBIE Omepayd MOHTaXXa TEPMOYCAKMBAEMOM My(PTBI IS
COEIMHEHMS TPEXKUIIbHBIX KalOesei npuBeaeHsl Ha puc. 3.11.

Puc. 3.10. TepmoycaxxuBaemasi coeIMHUTENbHASA My(PTa: 1 —3ammTHEIA KOpIyC;
2 — 00JITOBOE KOHTAKTHOE COCIMHEHHUE KIJI; 3 —MaH)KeTa, H30JIUPYIOIIasi KOHTAKTHOE
coenuHeHne; 4 — nepuatka; 5 — ¢azHas TpyOka; 6 — MaHKeTa JJis1 TepMeTU3alliy KopIryca
My(]TbI; 7 — MPOBOJHUK, OOECTICYMBAIOIINI HEMTPEPHIBHOCTH IIETIN 3a3€MJICHUS

/,‘9” a) & e)

Puc. 3.11. MonTax TepMOyCa)knuBaeMOil COeAMHUTEIHLHOU MY PTHI:

a — ycaJiKa XXWIbHBIX TPYOOK; 6 — HAMOTKA JICHTBI-PETYJISATOPA; B — yCa/iKa MepYaTok; T —
COCAUHECHUCEC KNI OONTOBBEIMU COCOAUHUTCIIAMHU C 060pa'-II/IBaHI/IeM X IJ1aCTHHaMH
pel"y.]'ISITOpaMI/I; A —ycaaka MOoAKJIAIHBIX MAaHXKeET, € — ycalka U30JIMPYIOIIUX MAaHXET,; XK —
yCaJKa IJIaHra,; 3 — 3aKperjICHUE IIPOBOJHMKA 3a3€MJICHHUSA U 00MOTKa 3KpaHHOI7I HCHTOﬁ;
H —HaMOTKa J'IeHTBI-FCpMeTI/IKa; K —YycCaJKa 3allluTHOTO KOXYyXa

50



[IpoBogHMK  3a3emyieHHS  KOHIEBBIX My(pT W  MPOBOJHUK,
o0ecneunBaIIUi HEMPEPHIBHOCTh LEMU 3a3€MJICHHS, B COCAMHUTEIBHBIX
MypTax MOHTHPYIOTCS C TOMOUIBIO CHUCTEMBbl HEMAsHHOTO 3a3eMJICHUS,
nocTaBiusieMoro B Komiuiekte  My(pTel. KoHTakTHOe  coeauHEHHE
3a3eMJISIFOILIETO MTPOBOJIHUKA C METAUIMYECKO 0005109K0il (3KpaHoM) Kabes
3aKpbIBACTCS TePMETU3UPYIOMIEH JIGHTOW, 00eCHeurBaOmIeH 3aIIUTy 3TOTO
COEUHEHHS OT KOPPO3HH.

[IpoBogHMKkM 3a3emyieHUST MyQT BBIMONTHIIOTCS THOKUM MEIHBIM
npoBoaoM. CedeHHs ITUX MPOBOAHUKOB JIOJKHBI OBITH HE MEHEE:

16 MM® - TIpH CedeHHH K Kabess 10 120 MM,

25MM° - TIpH cedeHnH Xui Kabess g0 240 mMmP.

[Ipu MoHTa)xke TepMOyCakMBaeMbIX My(T yOaeTcsi YHTH OT TaKHX
HKOJIOTUYECKU BPEIHBIX OIEpalfii, Kak Maiika MpH MOHTa)Xe CBUHIIOBBIX
mydt, OutymHoe HamonmHeHue wmy(dprt. [Ipm TepMmoycagke OTCYTCTBYIOT
IKOJIOTUYECKH OIMACHBIEC Ta30BbIC BHIICICHHUSI.

Myg@mor  xonoonoti  ycaoku. IOt MypTBI  007amalOT  BCEMHU
JOCTOMHCTBAMH TepMoycaxkuBaeMmblx My(t. Kpome Toro, moHTax My{QTbl
XOJIOJHOM yCaJKH He TpeOyeT olnepaiy HarpeBa, YTo MO3BOJIIET COKPATUTh
BpeMsI MOHTa)ka TaKoi My(Tbl TpUOIU3UTENBHO B [IBA pa3a M0 CPaBHEHUIO CO
BPEMEHEM MOHTa)Ka TEPMOYCAKHUBAEMOU MY (PTHI.

Mydra xomoanoit ycagku coctrout uz EPDM-pe3unsl, npeaBapuTensHO
HATSHYTOM Ha ynajaseMmMylo TMpH MOHTaxe coupainb. [lpu ynanenun
CIUPAJICBUAHOTO KOPAA 3a CHEIUAIBHO OCTaBJICHHBIE C 00EHX CTOPOH MY(PTHI
cBOOOAHBIE KOHIBI KOpAa My(pTa JIErko ycakuBaeTcs, oOecreynBasi MOJIHYI0
repMETHU3aIUI0 KaOes.

Toncteie cTeHKH MyQTB CO3JAIOT JOMOJHUTEIBHYIO 3aIIUTy OT
MexaHuueckux BozaencTBuil. Kpome toro, EPDM-pe3suna ycroiumBa k
BO3/ICHICTBHIO BJIard, KUCIIOT, IIeNI0UeH U yIbTPa(rOIETOBOTO U3ITyYCHUS.

CoenunuTenbHas My(pTa XOIOAHON YCaAKH JUIS OJHOKUIBHOTO Kadess
nokazana Ha puc. 3.12.
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Puc. 3. 12. CoenunutenpHas MypTa X0JI0IHON YCAAKHU: 1 — dKCTPYAMPOBAHHBINA
JBYXCIIOMHBIA CHIIMKOHOBBIH KOPITYC; 2 — TOIYIPOBOISIIAS TUTACTHHA; 3 — OOLIHIA
3amuTHBIN KOXKyX U3 EITJIM-pe3unsl; 4 — MacTuKa JiJIsl BRIPAaBHUBAHUS SJIEKTPUUECKOTO
0JIS1; S — repMeTHU3HpYIOLasi MacTHKa; 6 — Me/lHas CeTKa U COeIMHUTENb dKpaHa; 7 —
COEIMHUTENIbHAS I'HJIb3a
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OcHOBHBIE oOlEpalid MOHTa)Xa TaKOW COCAMHHUTEIBHONW MY(QTHI
nokasassl Ha puc. 3.13.

Puc. 3.13. MonTax coequHUTEIbHON My(DTHI XOJI0THOM YCaIKH:
a — IIOATr0OTOBKA 3KpaHOB COCIUHACMBIX Ka6eneﬁ; 0— COCIMHCHHE KWJI OIIPECCOBAHUEM, B
— HAJIOXKXCHHUEC Ha MCCTO KOHTAKTHOT'O COCIWHCHHA KWJI IJIACTUHBI C IMOJYIPOBOAAIINM
CJIOE€M I BBIPABHUBAHHUS JJICKTPUYECKOTO TOJS; T — 3aKkpeiThe My(pTOii Mecta
COCIUHCHHUA KNI KaGeneﬁ; A — BBITATUBAHUC CIHUPAJICBUAHOTO KOpJda C TON M ,I[perﬁ
CTOPOHBI My(l)TBI; c— My'(bTa, roToBad IuId NOJAa4Yr HANIPSXKCHUA HA Kabeib

TepmoycaxxuBaembie My(GThI U MYQDTHI XOJOIHON YCAJAKU COXPAHSIOT
TUOKOCTh Kalensi, He pa3pylIaloTCs MPU [UKIMYECKHX TEeMIEePaTypPHBIX
Harpy3kax ® CMENICHWSIX TpyHTa TPU CMEHE BpPEMEH Troja.
[IpononpHOE ycwime Ha pa3pbiB MypThl coctaBiser 60% orT ycunus Ha
pasphIB Kabes.
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CromnopHble CBOMCTBA TaKUX MY(T MO3BOJISIIOT YBEJIIMUYUTH JOMYCTUMYIO
pa3HOCTh YpOBHEM KaOelbHOW Tpacchl Il Kabeinel C  OyMakHOM
MPONUTAHHOMN HU30JISIIUACH.

3.7. IllpueMka kaGeJbHOM JMHUHU B IKCILIYATALHIO

Opranuzanus u nopsiaok npuemku KJI B sKcIutyatanuio Takue e, KaK y
BJI. Otnuuyue cocToUT B MNpPOrpaMMe MNPHEMO-CAATOYHBIX HCHBITAHUN H
JOKYMEHTaX, [EpelaBaeMbIX CTPOUTEIbHO-MOHTAXXHOM  OpraHu3alnueu
(Mo IpsLTIMKOM) IKCILTYyaTHPYIOIEH opraHu3aiuu (3aKa3yuKy).

B nporpammy npuemo-cinatounsix ucnbitannii KJI Bxoaur:

MpoBepKa 1esocTHOCTH KUl U (aszuposka KJI;

M3MEPEHUE COMTPOTUBIIEHUS U3O0JISIIIUM METAOMMETPOM,;

WCIBITAHUSI M30JSIUUM TOBBIIICHHBIM HANPSKEHUEM BBIIPSIMIECHHOTO
TOKA;

U3MEpeHHue pabodeii €MKOCTH JKHJI U aKTUBHBIX CONPOTUBICHUM JKHII
(s KJI nanpspxernem 20-35 kB);

M3MEPEHUE COMPOTUBIICHUHN 3a3EMIISIFOIIINX YTPOHUCTB KOHIIEBBIX MY(T.

[Ipu cpade B OKCIUlyaTalMilo KaOCNbHBIX JIMHUN JOJKHBI  OBITh
o(OpMIICHBI U TIepeAaHbl IKCILTYaTUPYIONIEH OpraHU3aIiHN

npoekT KJI ¢ kommiiekToM pabouux uyepTexei;

nactiopt KJI;

WCIIOJHUTEIbHBIA YEpPTeX Tpacchl C MPUBSA3KOM K IOCTOSIHHBIM
OpUEHTHpPaM U YKa3aHUEM MECT YCTAaHOBKU COCTMHUTEIbHBIX My(DT;

gepresxk npodumias KJI B mecrax mepecedueHHs ¢ HH)XCHEPHBIMHU
KOMMYHHKaILUSIMU;

aKThl COCTOSHUSI KaOeneil Ha OapabaHax, COCTaBIICGHHBIE TIpHU
MOCTYIJICHUU Ka0essi Ha MECTO MOHTaXa;

KaOeJIbHBIN KypHAI,

WHBEHTApHAs OMHICh BCEX PJIEMEHTOB KaOEIbHOU JIMHUH,

aKThl CKpBITBIX pabOT C yKa3aHWEeM T[epecedeHuil Kabemei ¢
MOA3EMHBIMH KOMMYHUKAIUSAMH,

aKThl MPUEMKH TpaHIIel, OJIOKOB M KaOEJIbHBIX COOPYKEHHUI O]
MOHTAaX KaOeew;

aKThl HA MOHTaX KaOeIbHBIX My(]T;

MIPOTOKOJI U3MEPEHUSI COTPOTUBIICHHS U30JISLIUH;

MPOTOKOJ HCIHBITAHUS HW30JSIUNA KAOCIbHOW JIMHUU TIOBBIIICHHBIM
HaIPSKEHUEM T0CIIE MPOKIIAIKHY;

aKThl OCMOTpa Kalesel, MPOJOKEHHBIX B TPaHIIEAX W KaHAJaX Tepen
3aKpBITUEM;

MPOTOKOJ TporpeBa kabenel Ha OapabaHax mepes MPOKIAAKOW TPH
HU3KHUX TEMIIEpATypax.

I'maBa 4. MoHTa%k CHJI0OBBIX TPaHCGOPMATOPOB
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4.1. lloaroToBUTEJbHbIE PA00THI

B xone BbINIONHEHUST OOIIECTPOUTENBHBIX Pa0OT TOTOBSTCS MOABE3IHbBIC
NyTH K MECTY YCTaHOBKHM TpaHchopmaTopa, pyHIaMeHT Moja TpaHchopMaTop
Y MacCJIONPUEMHUK C TPABUMHOM 3aCHITIKOU.

[Ipu mnpuemke ¢yHAaAMEHTOB TOJ TpaHCcHOpPMATOPBI JOJKHBI OBITh
IIPOBEPEHbI HAJIMYUE U MPaBUIBHOCTh YCTAHOBKM AHKEPOB JJISi KPETUICHUS
TATOBBIX YCTPOWCTB TIpU TepekaTke TpaHCHOPMATOPOB U  HAJIUYUE
(GbyHIaMEHTOB O] IOMKPATHI IJIsl Pa3BOPOTa KATKOB.

B xonme mnoaroroBUTENnbHBIX PAOOT MOJKHBI OBITh IMOATOTOBJICHBI B
HEOOXOJMMOM KOJIMYECTBE TpPaHCPOPMATOPHOE Macio, €MKOCTHU IJisi €ro
XpaHEHUs, UHAUKATOPHBIA CHJIMKAreiab Il TepMOCU(GOHHBIX (PUIBTPOB H
BO3/TyXOOCYIIUTENCH.

Tpanchopmaropsl momHOCThIO 10 1600 kB'A mocTaBiIstoTCS MOTHOCTHIO
coOpaHHBIMH U 3QJIUTHIMU MaciioM. TpanchopmaTopsl 0oJiblIei MOIIHOCTH B
3aBUCUMOCTH OT Ta0apUTHBIX pPa3MEpPOB M MacChl IOCTaBISIOTCS C
JEMOHTHUPOBAHHBIMU y3J1aMH, 3JIUThIE MACJIOM UK O€3 Macia.

[ToctaBka TpaHchopmaropa OCYIIECTBIAETCS  KEJIE3HOAOPOKHBIM
TPAaHCIIOPTOM WJM Ha IUIaThopMe AaBTOTPAHCIIOPTA COOTBETCTBYIOIICH
rpy3onoabeMHocTu. [Ipu TpancnoptupoBke Oosblnas och TpaHchopMaropa
JOJKHA COBIAJATh C HarpaBieHueM ABuxkeHus. Kpernenue tpancdopmaropa
IpU  TPAHCIIOPTUPOBKE JIOJDKHO OBITH BBIMIOJIHEHO B COOTBETCTBUHU C
YepTEHKOM 3aBOJa-U3rOTOBUTENS.

Pasrpy3ka TtpancopmaTopa Ha MOHTAXHOW IJIOIIAJKE BBIMOIHIETCS
MOIbEMHBIM KPaHOM COOTBETCTBYIOIIEH I'Py30M0IbEMHOCTH WM C TOMOIIBIO
THJIPABIUYECKUX JTOMKPATOB.

[Ipu mnocrtymiienun TpaHchopMaTopa Ha MOHTAXKHYIO —IUIOLIAAKY
OpraHusylorcs TpeOyemble YCJIOBHS XpaHEHUs TpaHcpopmaTopa U €ro
OTIIETBHBIX Y3JIOB JO Hayajla MOHTaxa, 3a0JIaroBpeMEHHO B JIabopaTopuu
IPOBEPAIOTCS pejie  3alluThl TpaHchopMaropa U €ro HU3MEpUTETbHBIC

PUOOPHI.
Bce omepanmuu 1m0 TpaHCIOPTUPOBKE, PAa3rpy3ke H  XPAHCHHIO
Tpanchopmaropa 10 ero MOHTaXxa JOTKHBI oopmiAThCS

COOTBCTCTBYIOIIMMHU AKTAMMU.

4.2. MouTax Tpancopmaropa

Ha noxacranuusx ¢ BeICIIMM HanpsbkeHueM 35 kB u Goliee mpumensiercs,
KaK MpaBUJIO, OTKPBITasl YCTAaHOBKA TpaHC(HOPMATOPOB. 3aKpbITask YCTaHOBKA
TpaHcopMaTropa MNPUMEHSETCS TOJIbKO B pPallOHax C BBICOKOW CTEMEHBIO
3arpsI3HEHUs, a TaKXKe UHOT 1A B paliOHaX KUJI0M 3aCTPOMKHU JUIs OrpaHUYCHUS
YPOBHS IIyMa.
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TpanchopmaTopsl ycTaHABINBAIOTCS, KaK MPABUIIO, HEMOCPEICTBEHHO Ha
dyHmameHT 0e3 KapeTok (KaTKoB) W PelIbC. TpauchopmaTopsr Ha
NOJICTAHIMAX, WMEIOIIUX CTAallMOHApHBIE yCTPOMCTBA M  PEMOHTa
TpanchopmaropoB (OaliHM) W peENbCOBBIC IMYTH MEPEKAaTKH, a TaKKe Ha
MOJICTAHIMSIX C pa3MENIeHHEM TPaHC(POPMATOPOB B 3aKPBITHIX MOMEIICHHUSX,
CJIelyeT yCTaHABIMBATh Ha KapeTkax (KaTkax).

TpancopmaTop ycraHaBauBaeTcs Ha (PyHIAMEHT TakuM o00pa3oM,
YTOOBI €r0 KphIIIKa MMeENa MOJBEM IO HAIMpPABICHUIO K PACHIMPUTENIO HE
menee 1%. Drto HeoOxomuMo s oOecmedeHus] OecTpensTCTBEHHOTO
NPOXOXACHUA Ta3oB M3 0aka K Tra3oBOMY peje, YCTaHaBIMBAEMOMY B
MAacJIONpPOBOIE MEX Ty OaKOM U PaCIIMPUTEIIEM.

Hopmatusnubie nokymentsl (CHull, TOCT u apyrue) npeaycMaTpuBarOT
MOHTaX TpaHchopmaropa O€3 pPEBU3UM €ro AaKTUBHOM YacTH, €CIIM He
HApYIIAIUCh  YCJIOBUS  TPAHCIOPTHUPOBKH, pa3rpy3Kd ©  XpaHCHHS
Tpancopmaropa. Kpome Ttoro, mpu HEOOOCHOBAHHON pPEBH3UM 3aBOJ-
U3TOTOBUTEIb BIIPaBE CHITHh FApaHTUIO, YCTAHOBJICHHYIO Ha TpaHCHOpMaTop.

PeBu3usi akTUBHOM YacTH [OMyCKaeTCs JHIIb B TOM Cclydae, Koria
BHEIIHNE MPU3HAKU WU PE3yJIbTaThl U3MEPEHHUH YKa3bIBalOT Ha BO3MOXKHBIE
BHYTPCHHHUE MOBpEXkaeHUs. [Ipr BOBHUKHOBEHUN HEOOXOIUMOCTH B PEBH3HH
aKTHBHOM dacTH TpaHcopMaropa TNPUHUMAIOTCS MEPHl IS 3aIIUTHI
U30JIAMA OOMOTOK OT TMOMAaJaHMsI B HEE BJaru U3 OKPYKaroIIero BO3ayXa.

Pasrepmernsammst TpaHchopMaropa BBIMOIHSAETCS B CYXYHO SICHYIO
noroqy. Temmeparypa akTHBHOM 4YacTH JOJDKHA OBITh BBIIIE TEMIIEPATYPBI
OKPY>KaroIIero Bo3ayxa. IT0 HEOOXOAUMO JIJIsi U30€KaHUsI BBIMAJICHUSI POCHI
U3 OKpPYXAloIIero BO3JIyXa Ha AaKTUBHYIO YacTh TpaHchopmartopa. Ilpum
HEOOXOAMMOCTH  AKTUBHYIO  4YacTh  MPEIBApUTEIbHO  MPOTPEBAIOT.
[TpogomxuTenbHOCT, TPEOBIBaHMS AKTHBHOW dYacTh TpaHchopmaropa Ha
OTKPBITOM BO31YyX€ Tong ONPAaHMYMBAIOT B 3aBUCUMOCTH OT OTHOCHTEJIbHOMN
BJIIQKHOCTH BO3/lyXa W HANpPsDKeHUs TpaHcpopmaropa (tadn. 4.1).

Taonuuma 4.1

Hanpsxenue tp-pa Bnaxunocts, % Torp , 4
1o 35 kB no 75 24
1o 35 kB 1o 85 16
110 kB u BbI11IE no 75 16
110 kB u BbI11IE 1o 85 10

[Ipu peBU3UM aKTUBHOW YaCTH BBITTOTHSIIOTCS:

IIPOBEPKA COCTOSTHUSI OOJITOBBIX KPEIUICHUH;

MOJAMPECCOBKA OOMOTOK;

OCMOTp U MPOBEPKA COCTOSHUS U3OJISAIMH 3JIEMEHTOB aKTUBHOM YacTH,
IIPOBEPKA CXEMBI 3a3E€MJICHUS;

IIPOBEPKA COMPOTUBJICHUS U3O0JISIITUA MarHUTOIIPOBOIA M €r0 YacTeH.
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[locne mnpoBeaeHuss Bcex padOT O pPEBU3UMM AKTUBHOM YacTU €€
IPOMBIBAIOT CYXHM TpPaHC(QOPMATOPHBIM MAaclioM, YCTaHaBIMBAIOT B Oak,
NOCJ€ Yero YIJIOTHAIOT BCE MeECTa COCOUWHEHHH KpBIIIKK ¢ Oakom
(repmeTH3HPYIOT TpaHCHOPMATOD).

43. MoHTaK  CHCTeMbI OXJaXKIeHUA W  OTAeJbHBIX  Y3JI0B
TpaHncpopmaropa

TpanchopMaTopbl ¢ €CTECTBEHHBIM MACISHBIM OXJaXIeHHEM M
(ONAN) wmomHocThio g0 1600 kB'A  TpaHCHOPTHPYIOTCS BMECTE C
paauaTopaMu OXJIaxkaeHus, TpaHchopmaTtopsl MomHOCTEI0O 2500 kB'A u
0oJiee — ¢ ICMOHTUPOBAHHBIMH PAJHATOPAMH.

Y TpanchopMaTopoB C TPUHYIUTEIBHOW IUPKyJIsanuen Bo3gyxa [
(ONAF) u npunyaurtenbHO# mupkyssinuerd Bozmyxa u macia JII (OFAF)

CHCTEMBl OXJIAXJCHUS Ha BpEeMs TPAHCIOPTUPOBKUA JACMOHTHUPYIOTCS H
yCTaHABJIMBAIOTCS HA MECTEe MOHTa)ka TpaHcopmaropa (puc. 4.1).

ZRIIY

P,

Puc. 4.1. Montax cuctem oxnaxaenus [ (a) u 11 (6)

[Tpu mMoHTaxke cuctembl oxnaxacuus tuna J| (puc. 4.1, a) k GOKOBoOI
cTtopoHe Oaka 1 kpensiTcs KpoHIITeHHbI 3 ¢ pacTsbkkamu 4. Ha kpoHmmTeitHax
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YCTaHABIUBAIOTCS JIBUTATeNId C BEHTWJIATOPAMHU 2, MOHTHPYETCS CXeMa HX
nutanust kabemem 5. Ilocime ycTaHOBKM paguaTopoB 6  OTKPBIBAIOT
panraToOpHbIC KPAHBI IS MTOCIEAYIONIErO 3al0JIHEHUS PaIUaTOPOB MACIIOM.

Cucrema oxnaxaenus JIII MoXeT MOCTaBIATECS B HABECHOM W
BBIHOCHOM UCTOJHEHUHU. CHUCTeMa OXJIaKICHHUS HABECHOTO MCIIOJHEHMs (puC.
4.1, 6) cocrouT W3 OJJIEKTpOHAcoca 2, NBUTATENEW C BEHTWIITOpamMu 4,
3aKperieHHbIME B auddy3opax 5, kamopudepa 6 ¢ kamepamu s Macia 3.
Takas cucrema MoCTaBsAeTCS B MOJHOCTBIO coOpanHOM BHae. [Ipu MoHTa)xKe
Ta CcUCTeMa coeAuHsieTcss ¢ Oakom TpaHcpopmaropa 1 ¢ mHOMOLIBIO
¢manue 9. HampaBrneHuss mpuUHYIWTENHHOTO MOTOKAa Macia W IOTOKa
BO3MlyXa Tmpu pabore TpaHchopMaropa TIOKa3aHO CTpelakamMu / U 8
COOTBETCTBEHHO.

bnoxu cuctembl 0XIaKIeHHUS] BBIHOCHOTO MCTIOTHEHUS YCTaHABIUBAIOTCS
Ha OTAENbHBIX (PyHJAaMEHTaX M0 MepuMeTpy TpaHchopMaTopa U COSTUHSIOTCS
Tpybamu ¢ 6akoMm TpaHchopmaropa.

OMHOBPEMEHHO C MOHTaXOM CHCTEMBbl OXJQXKICHUS MOHTUPYIOTCA
OCTaJbHBIC Y3IIbI, MOCTABIAEMbIE OTAEIHLHO OT TpaHcpopmaTopa: BBOIBI K
oOMOTKaMm,  pacliupureldb €  yKa3aTreJeM  ypoBHA  Macia |
BO3yXOOCYIIIUTENIEM, BBIXJIOMHAsA TpyOa, Ta30Boe pelie, peje YPOBHs Macia,
TepMOCU(GOHHBIN PUIBTP, U3MEPUTEIbHBIE IPUOOPHI.

Ecin 1o ycnmoBusiM MOHTaxa HEKOTOPBIX  Yy3JIOB  TpeOyeTcs
pasrepMmetn3aius TpaHchopMmaTropa, HEOOXOIUMO COOTIOAATh YCIOBUS IS
NPEIOXPAHEHUS W30JIALMUA OT YBIKHEHHUSA. DTH YCIOBHS ObBUIM OTMEUYEHBI
BBIIIE TIPU PACCMOTPEHHWH BOMpPOCAa O PEBU3UHM AKTHUBHOM  YacTH
Tpanchopmaropa.

[Ipu ycraHoBKe BBOJOB 0c000O€ BHHMaHHE OOpaIIalOT Ha KaYeCTBEHHOE
YIUIOTHEHHE MECTa TMOCaJKH BBOJA B KpBIMIKE TpaHcpopmaropa U Ha
o0ecrniedyeHre HaIeKHBIX KOHTAKTHBIX COSAMHEHUN BBIBOJIOB OOMOTOK.

Pacmmpurens 3 (puc. 4.2) ¢ macnoykasateneM 6 KkpernuTcs Ha Kpbliiike 1
Oaka TpaHchopmaTopa ¢ TIOMOIMIBIO CHCIHAIBHBIX KPOHIITEHHOB 2.
TpybompoBoxg 7 coeaunser Oak TpaHcdopmaTopa ¢ pacmupureieMm. B
CPEIHIOI0 YacTh 3TOT0 TPYyOONMpOBOAA yCTaHABIMBAETCA Ta30BOE pele 5, a B
BEPXHIOI0 YacTh JTOTO TpyOompoBoAa Ha (GIaHIE [HA PACIIAPUTEIS
yCTaHABIUBAETCS pejie YPOBHS Maca.

Beixsionnas  Tpyba 4 ycTraHaBiIMBAaeTCs ~ Ha  KpbIIUKe — Oaka
Tpancopmaropa. B Bepxueit vactu TpyObl HAXOAUTCS CTEKISTHHASI MeMOpaHa,
paspbiBaeMasi TpU aBapuilHOM BbIOpoce Macia u3 TpaHchopmaropa.
Tpanchopmarop JOMKEH YCTaHABIMBATBHCS TaKUM  00pa3oM, 4TOOBI
aBapuiHBIM BBHIOpOC Macia He ObII HampaBlieH Ha OJIM3KO CTosAIIee
000pyi0BaHUE.
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Puc. 4.2. MoHTax OTJeIbHBIX Y3JIOB TpaHchopMaTopa

Bo3nyxoocymurens  cCOeOUHSET  HAAMACISHOE  IPOCTPAHCTBO B
pacmpurene ¢ OKpyXawmommum  Bo3ayxoMm.  [lpucoenunenwe  k
TpaHchopMaTopy TEPMOCHUPOHHOTO (PUIbTPAa  BBIMOIHICTCS (IIAHIIEBBIMU
COCIMHEHUSIMHM, PACIOJIO)KEHHBIMU B BEpXHEM M HWXKHEH uyacTax Oaka
TpaHchopmaropa.

[Tocne oxoHYaHMsSI MOHTa)Xa BCEX Y3JIOB JOJMBAIOT CyXO€ Macio B 0ak
Tpancopmaropa C  3alOJHEHHEM €ro  CHUCTEMbl  OXJaXKICHUS W
TepmocudonHoro punprpa. Temmneparypa 3aMBaeMoro mMacia JA0HKHA ObITh
ne ke 10°C. Ipu 5TOM Temreparypa akTHBHOM YacTH JOJKHA OBITH BBIIIIE
TeMIiepaTypbl Macia. Maciio 1ojJ JaBJIeHHEM I[OAAeTCsl 4Yepe3 BEHTUJIb,
pacrnoJioKeHHbIN B HIKHEW yacTu 0aka TpancdopmaTopa.

4.4, Bkiwovenne Tpancopmartopa

Ilepen BrioueHueM TpaHchopMaTopa MPOBOASTCA €ro UCIbITAHUS,
U3MEPCHHMSI M IPOBEPKHU B 00bEME, ITpeIycMOTpeHHOM [2,14]:

MU3MEPEHUE COMPOTUBIICHUS U30JISIIIUM OOMOTOK;

M3MEPEHUE TAHTEHCA yTIJia TUAJIEKTPUUECKUX MOTEPh;

UCIIBITAHUE  W3OJIAIMK  OOMOTOK  TOBBIINICHHBIM  HAIPSHKECHUEM
MPOMBIILJIEHHON YaCTOTHI;

MU3MEPEHUE COMPOTUBJIEHUS OOMOTOK MTOCTOSIHHOMY TOKY;

npoBepka ko3¢ duimenta Tpanchopmanu,

MPOBEPKA IPyMHIbI COCTUHEHUN 0OMOTOK;
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U3MEPEHHUE MTOTEPH XOJIOCTOrO X0/4;

UCIBITaHUS TPaHC(HOPMATOPHOTO Maca,

UCIIBITaHUS OaKa HA T€PMETUYHOCTb;

npoBepka  mepekiodarorero  ycrpoiictea  (PITH),  ycrpoiicts
OXJIQXKJICHHS U CPEACTB 3alIUThl Maca.

Pesynbprarel M3MepeHMid, HWCHOBITAHUH W MPOBEPOK OPOPMIIIOTCS
COOTBETCTBYIOIIMMH AKTAMHU U IPOTOKOJIAMH.

[lepBoe BKItOUEHHE TpaHCPoOpMaTOpa IMOJ HANPSHKEHHE OIYCKAaeTCs
IPOBOANTH HE paHee uyeM uepe3 12 4y mocne mocneaHel nonuMBkU macia. Ha
BpeMsl TEpBOTO NPOOHOr0 BKIIOYEHHUS TpaHchopmaropa MaKCHMalbHas
3alllMTa YCTAaHABJIMBAETCA C HYJEBOM BBIIEPKKOM BpPEMEHH, CHUTHAJIbHBIE
KOHTAKThI Ta30BOM 3aIMThI IEPECOCUHSIOTCS Ha OTKIIFOUEHUE.

Bxirouenne TpaHcdopmaropa HPOU3BOAAT TOJTYKOM HAa HOMHHAJIBHOE
HampsokeHWe Ha BpeMs He MeHee 30 MHMH UIS  [POCTYIIUBAHUS
TpanchopMaropa W HAOMIOJAEHUS 3a €ro COCTOsSHHUEM. [lpu HOpMaIbHOM
pabore TpaHcpopMaTropa W3AABAEMBIM UM TyJl JOJDKEH OBITh YMEPEHHBIM U
paBHOMEpHbIM. He JOMKHBI MPOCIyIIMBATHCS MOTPECKUBAHUSI BHYTpU Oaka
Tpanchopmaropa.

TpancopmaTop OTKIIOYAIOT B CIy4ae CHIIBHOI'O WJIM HEPAaBHOMEPHOIO
TYJICHUs, TMOTPECKUBaHMN BHYTPU Oaka TpaHcpopmaTopa, HEHOPMAIbHO
BO3pacTaroleil TemrnepaTypsl Macia; BeIOpoca macia M3 PAaCIIUPUTENS WU
paspeiBa auadparMbl BBIXJIONMHOW TpPyOBI, TE€YW Macia W TPH JPYTUX
IpU3HAKaX HApYyLIEHUs HOPMAJIbHON pabOTHI.

[Ipy ynOBIETBOPUTENBHBIX pE3yJibTaTax MEpPBOrO BKIKOYEHUS C
TpaHcopMaTropa  CHUMAETCS  HANpsDKEHUE,  WM3MEHSeTCs  yCTaBKa
MaKCUMaJIbHOM  3alUThl, CHUTHAJbHbIE KOHTAaKThl Ta30BOM  3aLLUTHI
NEPECOCTUHSIOTCS HA CUTHAJL. 3aTEM HECKOJIbKO pa3 BKIKOYAIOT U OTKIIOYAOT
Tpancopmarop Ha  HOMUHAJIBHOE  HAMpsDKEHHWE OIS OTCTPOMKH
muddepeHnransHOM 3anUThl OT OPOCKOB TOKA HAMAarHHYWBAHMS.

[Tpu YAOBICTBOPUTEIBHBIX ~ PE3yJbTaTaXx MPOOHBIX BKIIOYCHUHN
TpaHc(hopMaTop BKIIOUAETCS MOJ] HATPY3KY U CAAETCS B AKCILUTYaTAIHIO.

I'naBa 5. MoHTax 000py10BaHUS pacnpeaeTuTeTbHbIX
YCTPOHCTB

5.1. lllnnbl pacnpeneuTe/IbHbIX YCTPOMCTB

[Iunbl pacnpenenuTebHbIX yCTPoUcTB (PY) BBIMOMHIIOTCS THOKUMU U
JKECTKHUMHU. B KayecTBe NPOBOJHHUKOBOIO MaTepUaia MCIOIB3YETCH, Kak
IIPaBUJIO, AJIFOMUHUM. ['nOkue LIAHBI [IPEICTABIISIOT co0oit
CTAJICAIIOMUHUEBBIE IIPOBO/IA, IOJABEIIMBAEMbIE K OIOPHBIM KOHCTPYKLHIM
(mopTasiam) ¢ TOMOIIBIO TUPJISH/L MTOJIBECHBIX U30JISITOPOB.

Kectkme MmMHBI NPOKIANBIBAIOTCA MO  ONOPHBIM  H30JIITOPaM,
yCTaHABJIIMBAEMBbIM Ha PAa3UYHBIX KOHCTpyKimsax (puc. 5.1,a). Iuna 1
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3aKpeIusieTcs B IIMHOJAEPIKATENIe, COCTOSIIEM M3 TUIAHOK 2 U S M CTSKHBIX
mmuiek 6. Hiwkuss mnanka 2 Kpenures K OMOPHOMY H30JIATOPY 3 BUHTOM 4.
JI7is BBIMOJTHEHUS] TAaKOTO KPEIJICHUS B BEPXHEH YacTH H30JSTOpa MPHU €ro
W3TOTOBJICHUH apMHUPYETCS METAITNYECKast BTYJIKa C BHYTPEHHEH pe3bOoi.

luHomepkaTenu mpu mepeMeHHOM Toke Oonee 600 A He TOIKHBI
CO3/1aBaTh 3aMKHYTOTO MarHMTHOTO KOHTypa BOKPYT WIWHBIL. J[Jis 3TOro ojnHa
U3 HAKJIAJOK WJIM OJUH U3 CTSHKHBIX OONTOB JOJDKHBI OBITH BBITTOJHEHBI U3
HEMarHuTHOTO MaTepHana.

K o6GopyngoBanuto PY mmHBI KpemsTcs € TOMOIIBIO ammapaTHBIX
3akuMoB. Ha puc. 5.1, 6 mokazano 00JTOBOe KperieHne ruOKoi muHbl 1 ¢
OTIPECCOBAHHBIM HAKOHEYHUKOM 2 K annapaTHOMY 3aXKUMY 3.

5 1
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Puc. 5.1. Kpenienue u coegiuHEeHNE IUH

[Ipy MoOHTa)xke >KECTKMX IIMH YacTO BO3HUKAET HEOOXOJMMOCTh WX
u3ruba. [[ns Hanboree pacnpoCTpaHEHHBIX IUIOCKHX IIUH MPSIMOYTOJBHOTO
CeUYeHHUs paauyC H3rHOa IIMHBI Ha IJIOCKOCTh JOJDKEH OBITh HE MeHee
JBOMHOW TOJIIIMHBI ITUHBI, MPU H3THOE Ha pedpo — HE MEHee JIBOMHOM
MUPUHBl MUHBL. [Ipy m3rube MmKMHBI B IITOMOP JUIMHA W3rH0aeMoM 4acTu
JIOJDKHA OBITh HE MEHEE 2,5-KpaTHOW MIUPUHBI IITMHBI.

KecTkue MIUHBI COSTUHSIOT MEXIYy €000 CBapkoW WM OOJTOBBHIM
KOHTAKTHBIM coeauHeHrneM. CBapHblE COCIMHEHUS, BBIOJHIIOTCS, Kak
MPaBUJIO, TIOJIyaBTOMATHYECKONW CBAapKOW Ha TOCTOSIHHOM TOKE B Cpelie
aproHa.

[Ipu MoHTaxke O00ATOBBIX coeauHeHuid (puc. 5.1,B) B COCAMHICMBIX
[IMHAX C TMOMOIIBIO I1abJIoHa pa3MEYaroTCs, a 3aTeM CBEPJISATCS OTBEPCTHS.
JluameTp OTBEpCTUH JTOJDKEH OBITh OoJibllie auamerpa 0ositoB Ha 1...2 MM.
KoHTakTHBIE TTOBEPXHOCTH 00padaThIBAIOTCS HA CIEIMAJIBHBIX CTAaHKaX WIIU
HAIMWJILHUKOM Y TTOKPBIBAIOTCS CJIOEM HEUTPaIbHON CMa3KH.
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IIpu 3aTskke OOJITOBBIX COEAMHEHWM IIMH HPUMEHSIOTCS CpEACTBa
CTa0WIM3alliy JaBJICHUS, HANpPUMEp TapeibyaThie MPYXKUHBI (II1ali0bI).
3arspkKa OOJITOBBIX COEIMHEHUI OCYILECTBISETCS B /1Ba IpUeEMa!

3aTsDKKa J10 TIOJIHOTO CKAaTHsl Tapeab4aTol NPy KUHBI,

ocnabieHue 3aTsHKKH MPUOTU3UTEIHHO Ha Y€TBEPTh 000pOTa.

['mOkue muHBI HE NOJKHBI UMETh MEPEKPYTOK, PACIUICTOK, JIOMHYBIIUX
npoBoJoK. CTpenbl mpoBeca HE JOJKHBI OTJIMYAThCA OT NMPOEKTHBIX Oolee
yeM Ha * 5%. CoeauHEHUs MEX]y CMEXHbIMH anmnaparaMmH JOJKHBI OBITh
BBITMIOJTHCHBI OJHHMM OTpe3KoM IHUHBI (0e3 paspesanus). [lpucoennHeHue
OTBETBJIEHUI B IUMHHOM IPOJIETE AOJKHO OBITh BBIIOJHEHO 0€3 pa3pe3aHus
TUOKOMW IINHBI.

5.2. KomMyTanuoHHbIE annapaTbl

Kommyranuonsnple  anmapaTbl  (BBIKJIIOYATEIH,  Pa3beAUHUTEIIH)
MOCTABJISIFOTCS. HA MOHTQXXHYIO TUIOMIAIKy B COOPAaHHOM BHUJIE C KOMIUIEKTOM
METAJUIOKOHCTPYKIIMI, MO3BOJSIONIUX MPOU3BOJAWTH MOHTQX  amlaparos,
UCKJTIOYasi CBApOYHbBIE PAOOTHI.

MoHTa)X ¥ pPEryJIupoBKY KOMMYTAIlMOHHBIX ammaparoB  CIEIyeT
MPOU3BOJNTH B COOTBETCTBUU C MOHTQXHBIMU MHCTPYKIUSAMH MPEATPUSITHI-
usrotoputeneid.  Ilepeqr  MOHTa)KOM ~ KOMMYTAIlMOHHBIE  alIlapaThl
O0CBOOOXKTAIOTCSL OT 3aBOJICKOM YMaKOBKH M OCMATPUBAIOTCS: IMPOBEPSETCS
COCTOSIHME M30JISITOPOB, APMUPOBOYHBIX IIIBOB, TMPOYHOCTh KPETUICHHUS
OTJICTIbHBIX AJIEMEHTOB.

Beikmtouarenn W pa3beAMHHUTENM yCTAHABIMBAIOTCS HA  OMOPHBIE
KOHCTPYKITUHU (bynmameHr). BriBepsiercs BEPTUKAIBLHOCTh u
TOPU30HTAIBHOCTh YCTAHOBKHM ammapara. Ha omopHyio KOHCTPYKIIHIO
YCTaHABJIMBAETCS MPUBO/I, IIPOBEPSIETCS U PETYIHPYETCS COBMECTHasi paboTa
PUBO/Ia U KOMMYTAIIMOHHOTO anmapara.

K ammapaTHpIM 3a)KMMaM TIOJIFOCOB TOJBOJIUTCS OIIMHOBKA. MOHTax
OIIIMHOBKH BBITIOJHSAETCS TaKUM 00pa3oM, 4TOOBI B DJIIEMEHTAX BBIKITIOYATEIS
U pa3beIUHUTENS] HE BO3HUKAIM MEXaHUYECKHE HANpPSDKEHHs  OT,
NPYXKUHAIIETO JCUCTBUS IIWH, TEMIEPATypPHBIX HW3MEHEHUN WX JJIUHBI.
Merannmuyeckiue 4YacTH amnmaparoB, HOPMAJIbHO HE HAXOJAIIUECS O]
HaMPsHKEHUEM, TTOJICOSTUHSIOTCS K 3a3EMJISIOIIEMY YCTPOMCTBY.

Ocoboe BHHMaHWE TPU MOHTAXKE PA3bEIUHUTENS YACNIAeTCcS padoTe
KOHTaKTHOW cucTeMbl. OCH KOHTAKTOB KaXKJIOTO IMOJIOCA JIOJKHBI COBITAIATh;
MOJIFOCA PAa3bEeIMHUTENS JOJKHBI 3aMBIKAThCSl U PA3MBIKAThCA OJHOBPEMEHHO;
KOHTaKTHOE JaBJICHHUE JIOJDKHO COOTBETCTBOBATH 3aBOJICKUM HOPMaM.

3amMedeHHbIE HEUCIIPABHOCTH U Je(EeKThl B pab0Te KOHTAKTHON CUCTEMBI
YCTPAHSIOTCS ~ CIEUUATbHO  NPEIYCMOTPEHHBIMH B KOHCTPYKIIMH
Pa3beIUHUTEINS PETYINPOBKAMH.

PazbenuHuTEM BBHIMOTHAIOTCS, KaK MPABUIIO, C 3a3EMJISIOIIMMU HOKAMHU.
[ToaToMy Tipu MOHTa)ke TIpoBepsieTcsl paboTa OJIOKUPOBOK OT HETPABUIIBHBIX
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onepaunﬁ C TIJIaBHBIMHA M 3a3¢MJIAIOINMMU HOXaMHM pPasbCIAUHUTECIIA. IIPH
BKIIFOUCHHBIX I''TaBHBIX HOXKaX 6JIOKI/IpOBKa HE OOJJKHA ITO3BOJIATH BKIIIOYCHHC
3a3CMJIAIOIINX HO)KCIZ; IIPpHU BKIIOYCHHBIX 3a3CMIIAIOIINX HOKaX 6J'IOKI/IpOBKa
HC JOJDDKHA ITO3BOJIATH BKIIFOYCHHUEC I'NTaBHBIX HOXeEl Pa3bCANHUTCIIA.

5.3. U3mepuTesbHbIe TPaHCPOPMATOPSLI, ANNAPATHI 3AIIUTHI OT
NepeHanpsKeHuil, KOHIEHCATOPHbIE YCTAHOBKH

[lepen MOHTaXXOM UZMEPUMENLHBIX MPAHCHOPMAMOPOE TIPOBOIUTCS UX
ocmoTp. IIpoBepsieTcsi LEIOCTHOCTh  M30JIALIMM, HCIPABHOCTH  IIIBOB
apMHPOBKH, YPOBEHb Macjia B MAacJIOHAIIOJHEHHBIX TpaHc(hopmaTropax, €ro
IIEKTPUYECKAs] IPOYHOCTb, M3MEPSIOTCA  XapaKTEPUCTUKHU  H3OJIALIMU
0OMOTOK.

PeBu3us TpaHc(pOpMaTOpPOB € BBIEMKON AKTUBHOW YacTH JOIYCKAaeTCs
JUIIb B TOM Cily4ae, KOTJla MMEIOTCS BHEIIHUE MPU3HAKU WIH PE3YJIbTaThI
U3MEpPEHNH, YKa3bIBaIOIIME HA BOBMOYXHbIE BHYTPEHHUE TOBPEXKICHHUS.

[Ipy MoOHTa)ke U3MEPHUTENBHBIX TPAaHC(HOPMATOPOB JODKHA OBITH
o0ecrieyeHa BEpTUKAIIBHOCTh U TOPU30HTAIIBHOCTh UX YCTAHOBKH Ha OMOPHOM
KOHCTPYKIIUH.

B nepuoa MoHTa)ka M3MEPHUTETBHBIX TPAaHCPOPMATOPOB HAMPSHKEHUS UX
NEPBUYHBIE U BTOPUYHBIE OOMOTKH C LEIbI0 0€30MaCHOCTH 3aKOpadHBaIOTCH,
MIOCKOJIbKY CITydailHbIe MMPUKOCHOBEHUSI OOMOTOK C BPEMEHHBIMH MPOBOJIAMHU
OCBEIICHMS, CBapKd, HW3MEPEHHH MOryT BbI3BaThb TpaHCHOpPMaALUIO
HAIPSDKEHMS, ONTACHOTO JJIS KU3HH.

Bce  BTOpuuHblE  OOMOTKM  HU3MEpPUTEIBHBIX  TpaHC(HOPMATOPOB
3a3€MJISIFOTCSL € LENbI0 0€30IacHOr0 OOCIY’KMBAHMSI BTOPUYHBIX LENEd IpH
IKCILTYaTalHUH.

BBICOKOBOJIBTHBIE ~ BBOJbl ~ CMOHTHPOBAHHOIO Tpancopmaropa
HanpsDKEHUs]  JIOJDKHBL  OBITh  3aKOPOYEHBI O €ro BKJIIOUEHHUSA I0J
Hanpsbkenue. Kopmyc tpancdopmaropa J0JKeH ObITh 3a3€MJIEH.

[lepen MOHTAXKOM paspsAOHUKOE U O2panuyumenei nepeHanps’ceHull
ocmaTpuBaercsi ux (apdopoBasi MOKPHIINIKA, B KOTOPOM HE JOJKHO OBITh
TPEIIUH U CKOJIOB, ITPOBEPSETCS] COCTOSHHUE IIBOB apPMUPOBKU M TOJIOKEHHE
FEPMETU3UPYIOIINUX MPOKIAA0K. JIerkoe BCTpAXMBAHHE WM IIOKAYWBAHUE
anmnapara He JOJKHBI BbI3bIBaTh BHYTPEHHETO IIIyMa WJIH MMO3BIKHUBAHUSL.

ArmnmapaTel B TOJMMEPHBIX MOKPBIIIKAX HKMEIT MEHBIIYI Maccy,
MEHBIIYI0 BEPOATHOCTh MOBPEKIEHUS IPHU TPAHCHOPTUPOBKE, XPAHEHUU U
MOHTaXKe, 00Jiee HaAEKHBI.

[locne ycTaHOBKM amnmapara 3alluThl OT MEpPEHANpPSHKEHHS] Ha OMOPHYIO
KOHCTPYKIHUIO ((DyHIAMEHT) BBIMOIHSACTCS €r0 OMIMHOBKA W MOJAKIIOYCHUE K
3a3eMIISIIOIEMY YCTPOMCTBY. Bce MeTtaiuinueckne 4acTu U IIBbl apMUPOBKHU
IIOKPBIBAIOTCS BJIATOCTOMKON KPAaCKOM.

[Tpu MOHTaXXe KOHOeHcamopHbiX YCMAHOB0K NOJKHA OBITH o0OecredeHa
TOPU30HTaJIbHAsl yYCTAHOBKA KapKacoB W  BEpPTUKaJbHAsg YCTAaHOBKA
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KOHJICHCATOPOB. PaccTosiHre MEXTy THOM KOHJICHCATOPOB HIDKHETO spyca U
MI0JIOM TIOMETIIEHUS TOJDKHO ObITh He MeHee 100 M.

[Tacnopra koHaeHcAaTOPOB (TaOJIMYKH C TEXHUYCCKHUMH JIAHHBIMH)
JOJDKHBI OBITH OOpamieHbl B CTOPOHY HIpOX0Ja, M3 KOTOporo Oyjaer
MIPOU3BOUTHCS X 00CTy)KHBaHUE.

TokoBemymue TUHBI ¥ 3a3eMISIIOIINE  TPOBOJHUKH  JOJDKHBI
MOHTHUPOBATbCSI TaKUM 00pa3oM, 4YTOObI 00eCrneyuTh YJI0OCTBO CMEHBI
T000T0 KOHZAEHCaTOopa BO Bpems dKcmryatanuu. OIIMHOBKA HE JOJDKHA
CO3/1aBaTh U3TUOAIONTUX YCUIIUHN B BEIBOJAHBIX U30JISITOPAX KOHICHCATOPOB.

5.4. 3azemusI01IMe YCTPOIiCTBA

MonTaxxk 3azemisonux yctpodctB (3Y) COCTOMT W3  CIICAYIONIMX
oIepanyi:

MOATOTOBKY 3€MJITHON TPAHIIICH;

YCTAaHOBKH 3a3eMynTelield (BEPTUKAIbHBIX M TOPU3OHTAIBHBIX) H
COCAMHEHUS UX MEXTy COOOM;

MPOKIIAJIKY 3a3€MJISIOIINX TPOBOTHUKOB;

COCIMHEGHUN  3a3eMJISIONIMX  TMPOBOAHUKOB C  3a3€MIIMTEISIMA U
3a3eMJISIEMBIMH YaCTSMU 000PYI0BaHMUS.

B kadecTBe 3azemiMTelIe UCIHOJB3YKOTCS B IEPBYKD O4YEpPEb
€CTECTBEHHBIC 3a3E€MJIMTENIN: Kele300eTOHHbIe (YHIAMEHTHI 3/IaHUA U
COOPY)KEHUI, METaJUIMUYeCKHe TpyObl  BOJONPOBOJA, METALTUYECKUE
0007109k  OpOHUPOBAHHBIX KaOejel, TMPOJIOKEHHBIX B 3emie. He
JIOIYCKAaeTCsl HMCIOJIb30BaTh B KAdeCTBE €CTECTBEHHBIX 3a3eMIIUTENICH
TpyOOTIIPOBOIBI TOPIOYMX KUJIKOCTEH M ra3oB, TPyOOMPOBOIbI KaHATU3AINH,
ATFOMUHUEBBIE 000JI0YKU Kabemei.

[Ipn HEZOCTaTOYHOM COIMPOTHUBIICHUH €CTECTBEHHBIX 3a3eMIIUTENICH
yCTaHABJIMBAIOT UCKYCCTBEHHBIC 3a3emiutenu (puc. 5.2,a). C 3ToM HEbio M0
nepuMeTpy o0bekTa (MoACTaHInu) poeTcs TpaHies rinyounoi 0,7...0,8 m. B
JHO TpaHIIEeH 3arayOisfoTcs BepPTHKAJIbHBIC 3a3eMIIUTENN  (3JCKTPOJIbI)
JUTMHOU 3...5 M, B KauecTBe KOTOPBIX UCIOJIB3YETCs] CTATbHOM IMPOKAT:

KPYTIBIA T1aMeTpoM He MeHee 16 MM;

TpyOHBII TMaMeTpoM HEe MeHee 32 MM,

YII0BOit ceuenmeM He MeHee 100 M.
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Puc. 5.2. [lpunnunuansHas cxema 3Y (a) U BepTUKAIbHBIN 3a3€MIIUTENb,

II0JIFOTOBJICHHBIH K 3aray0/cHuio BKpyuuBanueM (0): 1 —3aszemmurens
BEPTHUKAIBHBIH (JIEKTPO); 2 — 3a3eMITUTENb TOPU3OHTATIBHBIN 3 — 3a3eMIISFOLIHI
MIPOBOJHUK; 4 — METAJUIMYECKHE YacTH 000PYIOBaHUs, MOJUIeKAIIUE 3a3eMJICHUIO; 5 —
MecTa CBapKH; 6 — BBOJ 3a3eMIIIONINX POBOJHUKOB B 3[JaHKE; 7 — 3a3eMJISIONIAst ITIHA

3arnyOsieHue 3JIEKTPOJIOB B TPYHT BBIMOJHSACTCS YJIAPHBIM CIOCOOOM,
BJIaBJIMBAHWEM WM BKpyuyuBaHueM. J[Jig BKpyduMBaHUS TPUMEHSCTCS
AEKTPO3ariayOuTenb - JApelib C  PEAYKTOPOM, TMOHIKAIOIIUM YacTOTy
Bpamienuss Hiwke 100 o00/MHH ©  COOTBETCTBECHHO YBCIMYHBAIOIIMM
BpalalolmMii MOMEHT Ha BBEPThIBAEMOM dJieKTpojie. HikHemy KoHIY
9JIEKTPOI0B Mpuaaetcs Gopma Oypasa (puc. 5.2,0).

[Tocne 3armyOneHuss B TPYHT BEpPXHHE KOHIIBI  DJIEKTPOJIOB,
BeicTynatomue Ha 150...200 MM Hajg AHOM TpaHIIEH, COSAUHSIIOTCS MEXIY
co00M TOPU3OHTAILHBIMHU 3a3eMJIMTENSAMU. B KauecTBe TOPHU3OHTAIBHBIX
3a3eMJIMTENIe HMCIOJIb3yeTCs, KaK MPaBUIIO, MOJOCOBAasl CTallb CEUCHHEM HE
menee 100 Mm? Wi cTanbHas IPOBOJIOKA aramMeTpoM He MeHee 10 mm.

B oTkpeIThiX PY H0OMOJHUTENBHO TPOKJIAABIBAIOTCS MPOAOJbHBIC M
MONIEPEYHBIC TOPU3OHTAJIbHBIC 3a3eMJIUTENN, 00bEIMHEHHBIE MEXIY CO00M B
3a3eMJISIOITYI0 CETKY. DTO HEOOXOIUMO JJIsi BBIPABHUBAHHS JICKTPUUYECKOTO
noTeHIMana Ha teppuropuu PY npu crekanuu ¢ 3Y Toka 3aMblkaHUs Ha
3EMIIIO.

Bce coenuHeHHsT BEpPTUKAIBHBIX W TOPU3OHTAIBHBIX 3a3eMIIUTEICH
BBITIOJTHSIOTCS CBApKOM. MecTa cBapKy MOKPBIBAIOT OUTYMHBIM Jiakom. [lpu
BBICOKOW KOPPO3UMHOM AaKTUBHOCTH TIIOYBBI IO OTHOIIEHHUIO K CTajdud B
KaueCTBE MCKYCCTBEHHBIX 3a3eMJIMTENIEH MCIOJIB3YeTCS OIMHKOBAHHBIN
CTAJIbHOU MPOKAT.

Kaxnmass wmerammueckass dYacTh DJICKTPOYCTAHOBKHM, —TOJUIEKAIIAsI
3a3eMJICHHIO, TPUCOCIUHSICTCS K 3a3eMIIMTEIISIM C IMOMOIIBIO OTIEIBLHOTO
3a3eMJISIOIIETO MPoBOAHMKA. [locienoBaTenbHOE cCoeIMHEHUE ABYX U OoJjiee
AJIEMEHTOB 3JICKTPOYCTAHOBKM OJIHUM 3a3e€MJISIOIIMM TPOBOJHUKOM HE
JIOTTyCKaeTCs.
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[IpucoenquHenne  3a3eMIIIONIMX  NPOBOJHUKOB K  3a3€MIIMTEISIM
BBINIOJIHAETCA CBApKoOi, a K METAJUNIMYECKUM 4YacTsAIM OOOpYyIOBaHHMs, Kak
NpaBWJIO, C TIOMOIIbIO OonTOBOrOo coefauHeHus (s oOecriedeHHs
BO3MOXXHOCTH ITPOBECHUS U3MEPEHUIA).

[Io oxoHyaHuum MOHTaxa 3Y COCTaBISETCA aKT CKPBITBIX pPaboT ¢
yKa3aHHEeM TIpuBS3KM 3Y K CTalMOHAapHBIM OpUEHTHpaM. TpaHmes
3aChINIAETCS TPYHTOM U yTpaMOOBBIBAETCHI.

3azemieHue  00OOpYIOBaHMs,  HAaXOSIIErocss  BHYTPU  3JaHHH,
BBINIOJIHAETCA ~ NPUCOCIMHEHUEM 3TOro OOOpPYIOBaHHA C  [OMOIIbIO
3a3eMJISIFOLIMX MPOBOAHUKOB K 3a3€MIISIFOLIEH IMIMHE. DTa IMIMHA J0JHKHA OBITh
COCAMHEHA C HAPYXXHBIM KOHTYPOM 3a3€MJICHMS HE MEHEE YeM JByMs
3a3eMJIIIOIIMMU ITPOBOAHUKAMU B PA3HBIX TOUKAX.

3azemiAronIasl IIMHA KPEHUTCS HENMOCPEACTBEHHO K CTEHAM 3JaHUN U
COOpPYKEHUU C MOMOIIBIO Ar00eTIel U CTPOUTEILHO-MOHTAKHOTO MUCTOJIETA.
Kpemnnenune Boimonasiercss Ha BeicoTe 0,4...0,6 M oT ypoBHsA moja uepe3
Kaxxaere 1,5 m.

CoennHEHNs OTHENBHBIX IOJIOC 3a3€MILIIOLIEH IIHHBI BBIIOJHIKOTCA
CBapKOW BHaxJecTKy. J[mMHa Haxjiecta NOKHA OBITh HE MEHee JBOMHOMU
HIUPUHBI [IUHBI.

Ilocne MOHTaxka BCE OTKPBITO NPOJIOKEHHBIE  JIEMEHTH  3Y
OKpPAlIMBAIOTCA  YEPEAYIOIIMMMCSH MNPOJOJBHBIMM WM  IONEPEYHBIMU
IIOJIOCAMM KEJITOrO U 3€JIEHOTO LBETA.

5.5. MoHTa:K KOMILIEKTHBIX pacnpeae/JuTeJbHbIX YCTPOCTB

Pacnipenenurenpubie ycrpoiictBa (PY) na Hanpsbkenwe 6...10 B
coOMparoTCs, Kak IPaBWJIO, M3 KOMIUIGKTHBIX SIYECK ITOJIHOM 3aBOJICKOMU
T'OTOBHOCTH. CurnoBoe obopymoBaHue STYCCK (BBIKITIOUATENH,
TpaHcOPMATOPBl HANPSDKEHHSA) MOJXKET PpAaCIoiaraTbCsl Ha  BBIKATHBIX
tenexkax (sueiiku  KPVY) wnm  crammoHapHo B COOpHBIX — Kamepax
oHOCTOpOHHETO 00caykuBanus (kamepbl KCO).

MonTaxx KOMIUIEKTHBIX PY BbINONIHSETCS B JBa 3Tana. Ha nepsom
smane B XOJ€ BBIINOJHEHUS OOIMECTPOUTEIBHBIX pabOT yCTpauBarOTCS
IPEAYCMOTPECHHBIC CTPOHUTEIIBHBIMHU YePTS)KaMU MPOEMBbI, HUIIH, KaOeIbHbIC
KaHaJIbl, YCTAaHABJIMBAIOTCA 3aKJIQJHBIC JI€TAIM U OMOPHBIE KOHCTPYKIIUU IO/
000pyI0BaHWE, BBIMOJHICTCS MOHTAX 3a3eMJISIONIETO YCTPOMCTBA M CETH
00I11ero OCBEIIECHNS.

IToBepXxHOCTH BCEX OINOPHBIX METAUIMYECKUX KOHCTPYKLMN IS
YCTAHOBKH O00OPYIOBaHMS JIOJKHBI OBITh BBIBEPEHBI 110 TOpU30HTAIN. CTHIKH
ATHUX KOHCTPYKIIMHA CBAapHBAIOTCS C MOMOIIBIO HAKJIAJ0K U3 MOJIOCOBOM CTau
JU1s1 00ecTICUeHUST HeMTPEPHIBHOCTH 1T 3a3¢MIICHHUS.

Ha emopom »smane Ha ONOpHBIE KOHCTPYKIIMU YCTAaHABIWBAIOTCS
KOMIUICKTHBIC s9eKW PV, BBINOIHAIOTCS COCAMHEHUS COOPHBIX IIIHH,
MPOBEPSIETCA  COBMNAJICHUE PA3bECAUHSIONIUX KOHTAKTOB MEPBUYHBIX U
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BTOPUYHBIX LENMEM M 3a3¢MJSIIOIIMX KOHTAKTOB IIyTEM MEIJIEHHOTO
BKaTBIBAHMSI TEJIEKEK B pab0OUEe MOJ0KEHHE.

[IpoknanKy CuIOBBIX KaOesiell BBINOJHSIOT MOCIIE YCTAHOBKHU SYEEK HA
MecTo. B kanamax ka0enu packiaAbIBAalOT B COOTBETCTBHHM C KaOEIbHBIM
xypHasoMm. [locne pazaenku xkabeneil ¥ MOHTa)ka KOHLIEBBIX My(T Ha Kabenu
y KaXIoi MyQThl BemAIOT MapKHUPOBOYHYI0 OWPKYy C HAAMNKHCHIO B
COOTBETCTBHUH C KaOEIbHBIM KypPHAIIOM.

MonTaxkaple paOOThl MO MNEPBUYHBIM LENSAM 3aBEPIUAIOT IPOBEPKOM
YPOBHSI Macjia B MAacJOHAIOJIHEHHOM 00OpyaoBaHWH (IIPpH HEOOXOAMMOCTH
JOJIMBAIOT YUCTOE, CYyXO€, MPOLLIEIIEE UCIIBITAHUS TPAHCPOPMATOPHOE MACIIO
10 YpOBHS OTMETKH Ha MaclloyKaszarelie) W IPOBEPKOW  pabOThI
BBIKJIFOYATENIEW,  PA3bCAUMHUTENICH,  BCIIOMOTAaTENIbHBIX  KOHTAaKTOB U
OJIOKHPOBOYHBIX YCTPOMCTB. DTy MPOBEPKY MPOU3BOIAT B COOTBETCTBUM C
TpeOOBAHUSIMU UHCTPYKLMM MPEIPUATUSA-U3TOTOBUTEIIS.

OpnHOBpeMEHHO C paboTaMu MO MEPBUYHBIM IEMSIM HAa BTOPOM 3Tarie
paboOT BBINOJHAKT MOHTaXX BTOPUYHBIX Liene. B peneilHpIX oTcekax
KOMIUIEKTHBIX SY€eK YCTAaHABIMBAIOT NPHOOPHI W amnmapaThl 3allWTHI,
yIpaBJIEHUs, CUTHAJIU3ALMH, HW3MEPEHHs W ydeTa JJIEKTPOIHEPIHUH,
JEMOHTHPOBAaHHBIE HA BPEMS TPAHCIIOPTUPOBKH.

B cooTrBeTcTBMM € TIPOEKTOM NPOKJIAABIBAIOT, PAa3AENbIBAIOT U
HOJKITIOYAIOT KOHTPOJIbHBIC Kabemu, Kabenu MUTaHusl ONEPaTUBHBIM TOKOM H
ka0benu ocBelleHHus. B COOTBETCTBHM C KaOEIbHBIM KYpPHAjJOM Ha KOHIIbI
ka0eJeil BemaT MapKUPOBOYHbIE OUPKH C HAJIIUCSIMU.

Ilepen cmauenr PY B skcruryatanuio BOCCTAHABIMBAIOT IOBPEKICHHYIO
OTJZIETIKY SYEEK, OKpaIIMBalOT MecTa cBapku. Ha ¢acagax sueek BBINOIHSIOT
YETKHME HAJMKNCHU B COOTBETCTBUM C HAMMEHOBAHUEM IIPUCOEAUHEHUN. Y BCEX
IIPUBOJIOB BBIKJIFOYATENEH U PA3bEIMHUTENEN ACIAIOT HAAINACH C YKa3aHUEM
«BximtoueHo» 1 «OTKIIFOYEHO».

Ha ¢aszax xaxzaoi cexkuuu cOOpHbIX IHMH PY mpenycmaTpuBaroT mecta
JUIS. HAQJIOKEHMSI TEPEHOCHOTO 3a3¢MJICHUS W HAHOCAT YCIIOBHBIM 3HAK
3a3eMiieHHs. [1IMHBI B ATUX MECTax 3a4MINAIOT U CMa3bIBalOT TOHKUM CIIOEM
TEXHUYECKOTO Ba3eJIMHA.

Ha nBepsix, BeIXOmAmMX K3 nomemeHuss PY Hapyxy win B JIpyroe
MIOMEIIIEHUE, C BHEIIHEW CTOPOHBI JENIA0T HAANUCH C HAaMMEHOBaHUEM PY u
3aKPEIVIAIOT CTAHAAPTHBIE METALIMYECKUE IIPEAYIIPEANTEIbHBIE TIJIAKATHI.

Hcnvimanusi  KOMIJIEKMHbIX — paCnpeOeumeibHblX ycmpoucme
HcnbiTanus BBIKJIFOYATENICH, pa3bEeAUHUTETIEH, U3MEPUTETIBHBIX
TpaHcopMaTopoB,  pa3psSAHUKOB U  Apyroro  oOopynoBaHusi PY
TIPOU3BOJIATCS 110 HOpMam [2,14].

VY BBIKaTHBIX TEJIEKEK BBINOIHACTCS MPOBEPKA MEXaHW3Ma JIOBOJAKH U
OJIOKUPOBKH B paboOyeM U HCHbITATENbHOM MOJOXKeHUsX. [lpu mnombiTke
BBIBOJIa TEJIEKKM W3 3aKPEIUICHHOIO IIOJIOKEHUS C  BKJIKOYEHHBIM
BBIKJIFOYATENIEM  IOCIHEOHUKA  JOJDKEH  OTKIovarbes.  OTkiroyeHue
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BBIKJIIOYATENSl JIOJDKHO MPOMCXOAUTH PAaHbIIE MEPEMEIICHHS TEJIEKKH,
BBI3bIBAIOILIETO PA3MbIKAHUE MIEPBUYHBIX PA3bEIUHSIOIINX KOHTAKTOB.

[IpoBepsieTcst  neWCTBUE  3alIUTHBIX  IITOPOK, OOECMEUMBAIOLIUX
0e30MacHOCTh NpPU MPOU3BOJACTBE PEMOHTHBIX paboT. OTa MNpoBEpKa
IPOU3BOJMUTCS BBIIIBH)KEHHEM TEJIEKKHA B PEMOHTHOE mojoxkeHue. [Ipu atom
LITOPKU NOJ A€HCTBUEM COOCTBEHHOM MaccChl AOJDKHBI 3aKpbIBaTh OKHA. [Ipu
BKAaTBIBAHUM TEJNEKKM IUTOPKU JOJDKHBI ABTOMAaTHYECKHM MOJHUMATHCH,
OTKpBIBAsI OKHA JIJIs1 IPOX0/1a MOABUKHBIX KOHTAKTOB IIEPBUYHOM LIETIH.

[IpoBepka paboOTBl MEXaHHMYECKUX  OJIOKHPOBOK  MPOHU3BOAUTCS
MHOTOKPATHBIM (YeThIpe-TISITh pa3) BKATHIBAHHEM TENEXKKHU. [Ipu 3TOM HE
JOJIKHO OBITh IEPEKOCOB U 3a€IaHHM.

JlaBeHne namened pasbeAMHAIOMMX KOHTAKTOB IIEPBUYHBIX LEHEH.
N0/kHO ObITh B mpeaenax 10...15 kr.

N3mepsroTcst nepexoHble CONPOTHBIICHHS IEPBUUHBIX PA3BEANHIIOIIUX
KOHTaKTOB,  OOJTOBBIX  KOHTAaKTHBIX  COCJUHEHUH  COOpPHBIX  IIIMH,
pa3beAUHSIONIMX KOHTAKTOB BTOPUYHBIX LIETIEH, CBSI3H 3a3€MJICHUS BBIKATHOM
TENEKKH C KopmycoM. I3mepeHus mNpoBOAATCS JBOWHBIM — MOCTOM,
MHUKPOOMMETPOM HJIM METOJOM aMIIEPMETPa-BOJIbTMETPA.

[lepexoqHOE CONPOTHUBICHHE MEPBUYHBIX KOHTAaKTOB R; HE JO0KHO
NPEBBIIIATH 3HAYEHUH, YKa3aHHbBIX B Ta0. 5.1.

Taonuma 5.1
lions A 400 600 1000 1600 2000
R,, MkOM 75 60 50 40 33

[lepexomHOE COMPOTHUBJICHUE KOHTAKTOB COOPHBIX INMWH HE JOJKHO
npeBbIaTe 0osiee yeM B 1,2 paza CONMPOTHUBIICHUS IIEJIOT0 yYacTKa IIUHBI
TaKoW e JIMHBI. [lepexolHOe CONMPOTUBIICHUE Pa3beIUHSIONINX KOHTAKTOB
BTOPUYHBIX TIleniedl nomkHO ObiTh He Oosnee 4000 mxOwm. Ilepexomnoe
CONPOTHUBJICHUE CBSI3U 3a3€MJICHUS BBIKATHOM TEJIEXKKH C KOPIIyCOM HeE
noJpkHO TipeBbiaTh 100 MKkOM.

ComnpoTuBiieHHEe  M3OJSLMM  TEPBUYHBIX  IIETIEH,  M3MEPEHHOE
MeraommeTpom Ha Hampspkenue 2500 B, momxuo ObiTh He Hke 100 MOwm.
ConpoTuBIEHUS U30JIAIMN BTOPUYHBIX IENel, N3MEPEHHOE MEraoMMeTpoOM
Ha Hanpspbkenre 500-1000 B, nomxkHo 66Tk HEe HIkE 0,5 MOM.

HcnpiTaHne TMOBBIIEHHBIM HAIPSHKCHUEM TMPOMBIIIICHHON YacTOThI
W30JIAIMM TIEPBUYHBIX IIETIeH TPOBOAMTCS A0 TMPUCOCIUHECHHUS  CHIIOBBIX
kabeneli. Bce Tenexxku OMKHBI OBITh YCTAaHOBJIEHBI B pabouee MoJioKeHue,
BBIKJIIOYATENIM — BKJIOYEHBI. TENeKKH ¢ TpaHchopMaropamMu HampsHKEHUs
JTOJKHBI OBITH BBIKQUCHBI. [TpoaomKUTEeTLHOCTD PUIIOKCHUS
UCIIBITATEJILHOTO  HAMNPSDKEHUST  COCTaBJIACT 1 wMmun.  Bemuuuna
UCIBITATCIIBHOTO HAIPSHKEHHS I Kepamudeckor usonsuuu PY-10(6) xB
cocraBisieT 42 (32) kB; mis tBepmoi opranndeckoi nzossiun — 37,8 (28,8)
kB.
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HcnpiTanus W30J5UMHA BTOPUYHBIX LIETIEH MPOU3BOAUTCA HANPSHKEHHEM
npombiniieHHoN yacToThl 1 kB B Teuenue 1 MuH.

Ypomenue MoHTaxa PY ¢ BpIKIIOUaTenssMu HArpy3Ku JOCTHUTaeTcs B
HAcTOsIlee  BpeMsl ~ MPUMEHEHHMEM  MOHOOJIOUHBIX  KOHCTPYKIUH,
BBIITYCKaeMBbIX, B YacTHOCTH, pupmoii Schneider Electric (6noxk RM6) u OAO
«[10 DOnrexnuka» (KPY «Jlagora»). B MOHOONIOYHOH KOHCTPYKIMHU B
FepMETHYHBI OaK, 3alOJIHEHHBIM 73JIETa30M C HU3KUM  HM30BITOYHBIM
JaBIICHHEM, 3aKJIIOYCHBI Bce paboume dYacTh yCTpoucTBa (BBIKIIOYATEIH
HArpy3Kd, 3a3eMIBIIONINE pa3beAMHUTENM, CcOOpHble ImnHBI). [lnaBkue
NPEIOXPAHUTENN, MCHOJIb3YyEMbIE B KOMOMHAIMM C  BBIKJIIOYATEISIMU
Harpy3KH, IOMEILIEHbI B OTJAEIbHbIE TEPMETHUHBIE KOXKYXH.

Pacummpenne PY ocymecTBiasercsa 3a c4eT NPOCTOTO INMPUCOCIUHEHMS
JOTIOJIHUTEIHHOTO MOHOOJIOKA HA yPOBHE COOPHBIX MIMH 0€3 HEOOXOANMOCTH
paboThI C AJIETa30M.

Hcnonbp3zoBaHue MOHOOJOYHBIX KOHCTPYKUMH IO3BOJISIET HE TOJIBKO
COKPaTUTh O0BEM 3JIEKTPOMOHTAXKHBIX padOT, HO M CYLIECTBEHO YMEHBILIUTh
rabaputsl PY. Kpome Toro, MoHOOI0UHBIE KOHCTPYKIMH PY mpakTuuecku He
TpeOyIOT JKCIUTYyaTal[MOHHOTO OOCTY>KMBaHUSI B TEUEHHUE BCErO CpOKa
CITY>KOBI.

Pazjien 2. Ikcmiryaranus 3J1eKTPOOOOPY10BAHHUS

I'maBa 6. Oprann3anus 3KCIJIyaTAlUM JIEKTPOOOOPY10BAHUSA
6.1. O61mme cBeeHus1 00 IKCIIyaTALMU 000PYA0BAHUS

[Tocie 3aBepIIeHUS AICKTPOMOHTAXHBIX, MMyCKOHATAJI0YHBIX PadOT H
IPUEMO-CITATOYHBIX HACIIBITAHUN HaYMHAETCSA HCIOJIL30BaHUE
AJIEKTPOOOOPYIOBAHUS 110 HA3HAYCHUIO B TEXHOJOTHYECKOM TIPOIIECCe
MPEANPHUATHS, TO €CTh IKCILTyaTaIysa 3TOro 000py10BaHHUS.

[Tox TepMUHOM «OKCILTyaTalMsI» TOHUMAETCS CTaaus KU3HEHHOTO
uKiIa oOOpYyIOBaHUsS, HAa KOTOPOH  peanu3yroTCs, MOIICPKHUBAIOTCI U
BOCCTaHABJIMBAIOTCS €r0 TEXHUYECKHE XapaKTCPUCTHUKH, MPETyCMOTPCHHBIC
MIPOCKTOM U HOPMATHBHBIMH JIOKYMEHTAMHU.

ITepconau, OCYLIECTBIIAOIINI TEXHUYECKYIO AKCIUTyaTalHlIo
AIIEKTPOOOOPYIOBAHUS, TTOAPA3ICTIAETCS:

Ha AOMUHUCMPAMUBHO-MEXHUYEeCKUll, OPTaHU3YIOIIUNH TEXHUYECKOE
oOcimyxuBaHUEe 00OpYJOBaHUS, ONIEPATUBHOE yMpaBlIeHHE 000PYI0BaHUEM U
PEMOHTHBIE PaOOTHI;

onepamueéuwvlil, OCYIIECTBISIONMNNA TEXHUYECKOE OOCTY)KUBAHHE W
olepaTHMBHOE  ympaBiieHHEe  (MIPOBEICHHE  OCMOTPOB,  OINEPATHBHBIX
NEepPEeKJIIOYCHUH, TOArOTOBKY pabodero mMecra, JOMYyCcK K paboTe, HaA30p 3a
paboTaIOIIMMH);
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PEMOHMHbIY,  BBIOJHAIOMIMK  BCE BUABl pabdOT IO  PEMOHTY
000pyI0BaHUs ANEKTPOYCTAHOBOK.

OKCIUTyaTaMOHHBIM TEPCOHAN JOJDKEH MMETh COOTBETCTBYIOIIYIO
BBIMOJTHSIEMONH paboTe KBaMM(UKALMOHHYIO TOATOTOBKY M TPYMIy IO
AJIEKTPOOE30MACHOCTH.

OpraHu3alMOHHBIE M TEXHUYECKUE TIOJIOKEHHMSI [0 3KCIUTyaTaluu
o0opynoBaHUs U3IOXKEHBl B [Ipasunax mexuuueckou IKChaIyamayuu
9/IeKmpoycmanosox nompeoumeneti [1], sBnstomumecs o0s3aTENbHBIMU IS
BCEX OTpacierd HapOJHOro Xxo3sAucTBa. [IpUMEHUTENBPHO K KOHKPETHBIM
YCIOBHUSM KaXAOro MNPEINpUsATUs pa3padaTbIBAIOTCS W yTBEPKIAIOTCA
PYKOBOAMTEIIEM DJIEKTPOXO03SHUCTBA MECTHBIE HHCTPYKIINH, Oa3upyromuecs Ha
ykasaHHbIX [IpaBunax.

OCHOBHBIE 3Tanbl IKCIUTyaTallMk 000pyJ0BaHMs, TOKa3aHbl Ha puc. 6.1.
Jlist peanu3auuy U MOJJEPKAHUS TPEOYEMBIX TEXHUYECKUX XapaKTEPUCTHUK
000py#OBaHUsl IPOBOAUTCS €r0 MexHuueckoe oOChydcuéanue — KOMIUIEKC
paboT, BKIIOUAKOIIUNA B €e€0S OCMOTPBI, MEXPEMOHTHOE OOCIYyKHBAaHHE,
OpopHUIAKTUYECKUE  HCIBITAHUS M JUAarHOCTUPOBAHUE  COCTOSTHUSA
000py0BaHUA.

Jkcnnyatayma obopyaoBaHUA

TexHuveckoe Hcnonb zoeaHKe — YTURM3aUMA
ofcnyKMBaHUe Ha3HAYEHUHID
‘
KoHTpone ¥
COCTOAHMA HcneiTanua
MpodwmnakTuy, nocne
MCNbLITAHWA pPEMOHTA
JuarHocTuka
COCTOAHMA
|

Puc. 6.1. OcHOBHBIE 3Tallbl 3KCIUTyaTalluu 000py10BaHUS

Ocmompoul  000pYyAOBaHUS  BBINOJHSIOTCA C  LEIbI0  BU3YaJIbHOTO
KOHTPOJISL COCTOSIHUSL 3TOro oOopyaoBaHus. Pa3zniuuaioT 1uUiaHoBblE U
BHEOYEpEIHbIE OCMOTPHl  00OpyaoBaHusi. I[lepHOAMYHOCTH  IJIAHOBBIX
OCMOTPOB periiaMmeHTHpyercs [1], a Takke ¢ y4eTOM KOHKPETHBIX YCIOBHI
paboThl 000PYOBaHUS — MECTHBIMU UHCTPYKIIUSIMHU.

Bueouepennbie ocMOTpbl 000pYI0BaHUSI MPOBOJSATCS, HAIpUMeEp, IpU
PE3KUX H3MEHEHUSX YCJIOBUH €ro padoThl, MOCIEe CTUXUHHBIX O€ICTBHA,
OTKJIFOUCHHS 000pYI0BaHUS PEICHHOM 3alUTOM.

69



I[Ipu  meosrcpemonmuom  obcayoscusanuu  AIEKTPOOOOPYIOBAHUS
BBIMOJHSIOTCS. ~ TEXHUYECKWE  MEPONPHUSATHS B COOTBETCTBHH  C
PEKOMEHJAIUSIMU  3aBOJIa-U3TOTOBUTENSA, B YAaCTHOCTHM YHCTKAa H3OJIALUH,
CcMa3Ka TPYIIMXCS YacTel, a TaKKe YCTPAHSIIOTCS BBISIBJICHHBIE TPU OCMOTpaXx
MEJIKHE HEUCITPABHOCTH U 1e(heKThI 000py10BaHUSI.

B mporecce akcmiyatanud  IPOUCXOJUT HM3HOC  O0OpPYJIOBaHMS,
COTIPOBOXAAIOIINUNACA W3MEHEHHEM €ro TEXHUYECKUX XapaKTePUCTHK.
OcMOTpBI JTaeKO HE BCETJa MO3BOJISIIOT BBISIBUTH TEXHUYECKOE COCTOSHHE
0o0Opy/ZOBaHHS M BO3MOXXHOCTh JAJIBHEWIIETO €ro MCIOJIb30BAaHUS II0
Ha3HAYCHUIO. B 9acTHOCTH, HEBO3MOXXHO BH3YyaJbHO OIICHUTH COCTOSHHE
W30JISIIUU  Kabens, COCTOSHHWE Macia TpaHchopmaropa W €ro TBEpAOU
U3O0JISLINH.

bonee nocroBepHas, YeM TMpU OCMOTpax, OILEHKA TEXHHUYECKOTO
COCTOSTHUSI ¥ BO3MOXXHOCTH JANbHEHIIIETO KCIIOIb30BaHUA 000PYAOBAHUS T10
HA3HAYCHUIO  OCYMIECTBISIETCA  MPO(YUIAKTUYECKUMH  HCIBITAHUSIMH
(u3MepeHHs MU~ TIapaMeTpoB) W JHAarHOCTHPOBAHWEM  COCTOSIHUS
000py0BaHUA.

OO0beM M HOPMBI NPOPUIAKMUYECKUX UCNBIMAHUL PETIIAMEHTUPYIOTCS
[1], a KOHKpeTHBIE CPOKH 3THUX HCIIBITAHUN OINPENCISIOTCS TEXHHYECKUM
pykoBomuTeneM  mpeanpustas  (TJaBHBIM — DHEPreTHKOM) C  YYeTOM
PEKOMEHAMN 3aBOJCKUX MHCTPYKLUHUW W MECTHBIX YCIIOBMM 3KCIUTyaTaluu
000pyI0BaHUS.

OCHOBHBIMM 3a/la4aMU OUACHOCMUPOBAHUsT 00OPYIOBAHMS SIBIISIOTCS:

OTIpe/IeTICHUE BH/1a TEXHUYECKOTO COCTOSHUSA;

MOMCK MECTa 0TKa3a MM HEHUCIIPAaBHOCTEH;

POTHO3UPOBAHUE TEXHHUECKOTO COCTOSIHHS.

[Tpu ompeneneHUM BHUJA TEXHHUUYECKOTO COCTOSHUS JAETCS 3aKIIOUYCHUE
00 UCTIPaBHOCTH (HenMcIpaBHOCTH) u paboTOCIIOCOOHOCTH
(HepaboTocmocoOHOCTH) 000pyI0BaHUSI. [Tpu POTHO3UPOBAHHUH
TEXHUYECKOTO COCTOSIHUS JAeTCsl OLEHKAa OCTATOYHOTO pecypca M HUKHSISA
rpaHuIla BEPOATHOCTH O€30TKa3HOW paboOThl 00OpYIOBaHUS AJIs 3a1aHHOTO
MHTEpBaja BPEMEHHU.

OOmuit MoOpsiIOK TPOBEACHHS  JAMArHOCTUPOBAHUA  O0OpYyIOBaHUS
perinamentupyercs [1].

[Io pe3ynbTaTaMm OCMOTPOB, MNPOPUIAKTUYECKUX HCIBITAHUH H
JUArHOCTHPOBAHHUS ~ OOOpPYIOBAaHUS  OLIGHWBAETCS  HEOOXOAMMOCTH U
L€JIECO00Pa3HOCTh €r0 PEMOHTA.

Pemonm o0opynoBaHus — 3TO KOMIUIEKC paldOT uisl MOAJEPKAHUS
paboTOCTIOCOOHOCTH U TPeOYEeMbIX  TEXHHYECKUX  XapaKTePUCTHUK
0o0Opy/sOBaHUsl IyTEM 3aMEHbl WJIM BOCCTAHOBJICHHS H3HOIIECHHBIX WIH
OTKAa3aBIIMX JJIEMEHTOB C TMOCIEAYIOIIEH pPETryJUpPOBKOMW, HANAAKOW U
UCTIBITAHUSIMU 000PYTOBaHUSI.
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[Io  Ha3HayeHHIO  pa3NUYalOT  BOCCTAHOBHUTEIBHBIM  PEMOHT,
PEKOHCTPYKIIMIO M TEXHHUYECKOE IEPEBOOPYKEHUE. Boccmanosumenvhbii
pemonm OCYHIECTBIsieTCs] 6€3 M3MEHEHUS! KOHCTPYKIUHU OTIEIbHBIX Y3JI0B U
BCEr0 YCTPOMCTBA B IEJIOM. TEXHHYECKHE XapaKTEPUCTHKH OOOPYIOBAHHS
OCTal0TCSA HEU3MEHHBIMH.

[To o6BbemMy pabOT BOCCTAaHOBUTEIBHBIE PEMOHTHI ACTSATCS HA TEKYyIIUE U
KanuTanbHele. [lpu xanumanvHom pemonme mpoBOAMTCA TONHAs pa3bopka
000pyI0BaHUs C 3aMEHOM WJIM BOCCTAHOBJIEHHEM JIOObIX ero yacted. [lpu
TaKOM PEMOHTE JOCTUTAETCS MPAKTHUECKU TMOJIHOE BOCCTAHOBIEHHE pecypca
000pyI0BaHUA.

K mexywum pemonmam OTHOCATCA PEMOHTHI, MPOBOAUMBIC IS
obecrnieueHus: paboTOCHOCOOHOCTH 00OPYIOBAHMS U COCTOSIIIINE B 3aMEHE UITU
BOCCTAHOBJICHMH  €r0  OTIENbHBIX  YacTei,  Hampumep  OBICTPO
W3HANIMBAIOMINXCS  JeTanei. DTH PEMOHTHI MPOBOIATCA B MEPHUOA MEXKIY
JIBYMS KalIUTAIbHBIMU PEMOHTAMH.

[lpu pexoncmpyxkyuu TPOU3BOIUTCS H3IMEHEHHE KOHCTPYKTHBHOTO
UCTIOMHEHHsSI OTACNBHBIX Y3JIOB, 3aMeHa OTACNIbHBIX MAaTepUaioB IMpH
NPAaKTHYECKHU HEM3MEHHBIX TEXHUYECKUX XapaKTePUCTUKaX 000pyAOBaHU.

[Tpu mexnuueckom nepesoopysiceHuu HEKOTOpbIE Y3IbI U MaTepUabl
3aMEHAI0TCA ~ 0oJiee  COBEpPIICHHBIMH, TEXHHUYECKHE  XapaKTEPUCTHUKH
000pyIOBaHUs yIIyUILIAOTCS.

JlJis OLEHKH COCTOSIHMS OOOpYIOBaHUS IOCIE MPOBENCHUS PEMOHTHBIX
paboT MPOBOIATCS UcnbimaHus, 00beM KOTOPBIX pernamentupyercs [1,14)].

[Ipu okcrutyaTammu 0OOpPYAOBaHUS TMPOUCXOAUT HE TOJBKO €ro
dusnyeckuii, HO U MopaIbHbIL U3HOC, O0YCIOBICHHBIN MOABICHUEM HOBOTO
o0opymoBaHUs,  XapaKTEepPU3yIOMErocs  Oojee  BBICOKUMH  TEXHHUKO-
IKOHOMUYECKUMH MOKA3aTEISIMHU.

[Tpu sxoHOMHKYECKOM HEAIPPEKTUBHOCTH BOCCTAHOBUTEIHHOTO PEMOHTA,
0COOCHHO MOpAJIbHO YCTapeBHIETO OOOpPYAOBaHUS, BBIMOJIHICTCS €ro
YMUIU3ayus — MOCIeIHsS CTaus IKCIUTyaTalli 000pyJ0BaHHUS.

6.2. CBSI3b IKCILTyaTALMU U HA/IEKHOCTH 000Py10BaHUS

[Tporiecc sKkcmmyaranuu 000pyI0BaHUS COTIPOBOKIACTCS €r0 H3HOCOM -
U3MCHEHUEM XapaKTEPHUCTUK TOJ JEHCTBHEM OKpYKAlOIIeH Cpenbl W
IKCIUTYaTaI[HOHHBIX PEKUMOB paOOTHI.

K Bo3melicTBUAM oKpyocarowell cpedvbl OTHOCATCA €€ TeMIleparypa,
BJIQXKHOCTb, 3arps3HEHHOCTh, XMMHUYECKass aKTHBHOCTh, a TAK)KE€ COJIHEYHAS
paauanys, ”HTCHCUBHOCTh TPO30BOH JCSITETLHOCTH, BETEP, TOJIOJIE U APYTHE
(bakTOopHI.

B sxcnnyamayuonnuvix pesxxcumax o60pyaoBaHue moasepraercs padbodnm
Harpy3KkaM, CHUCTEMaTHYECKUM M aBapUUHBIM IMEperpy3KaM, Meperpy3kam OT
TOKOB KOPOTKMX 3aMBIKaHWH, BO3JCHCTBUIO paboOYMX HANpPSDKEHUH U
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HepeHanpsHKeHnd  (TpOo30BBIX, KOMMYTAIIMOHHBIX, (EPPOPE30HAHCHBIX) U
Opyrux (paxTopos.

[IepeuncieHHbIil KOMILIEKC (PAKTOPOB MPU UX COBMECTHOM BO3JIEHCTBUH
Ha 000py0BaHHE MPUBOJIUT K YXYJIICHUIO €T0 XapaKTePUCTHK, KOTOPOE B
KOHEYHOM HTOT€ MOXKET IMPHUBECTH K OTKazy obopynosanwus. [lox omkazom
MOHUMAETCSI COOBbITHE, 3aKIIoYarollleecss B TOTepe pabdoTOCIOCOOHOCTH
000pyA0BaHus, IOCIE KOTOPOTO OHO HE MOXKET BBIMOJIHATH CBOU (DYHKITUH.

K otkasy oOopyaoBaHus MOTYT NPUBECTH HAPYUICHHUS YCJIOBUU
TPAHCIIOPTUPOBKHU U XpaHEHHUs] 000pyA0BaHUs, a TAKXKe clydaiiHbie (PakToOpHI,
B YaCTHOCTH OIIMOOYHBIE JEHCTBHS SKCILTyaTallMOHHOTO MIEPCOHAIA.

[Ipu otka3ze o00OpyIOBaHUS MOXXET BO3HUKHYTH YIIepO, 3HAUCHUE
KOTOPOTO 3aBUCUT OT KAaTErOpHH MPUEMHHUKOB JJIEKTPOIHEPTUHU: OMACHOCTH
JUISL JKA3HU JIFOAEH, PacCTPOMCTBO CIIOKHOTO TEXHOJIOTHYECKOrO Ipolecca,
MacCOBBII HEJOOTIYCK MPOIYKIUH, NPOCTOU pabodynxX W MEXaHH3MOB H
Jpyrue BUbI yiiepoa.

W3 w3iokeHHOTro ciemyer, uro Oe3oTka3Has (a B 0ojiee IIMPOKOM
CMBICIIC HaJIeHass) pabora 00OpyIOBaHHS TECHO CBs3aHA C Pa3TUYHBIMU
CTOPOHAMH €T0 JKCIUTyaTalluH: TPAHCHOPTHUPOBKOM, XpaHEHUEM, YCIOBHSIMH
U peXuMaMu paboThl, 00CTyKuBaHueM, peMoHTaMu. [loaTomMy sKcruryaTamms
JOJDKHA OBITHh OpraHW30BaHa TaKUM 00pa3oM, YTOOBI OOecTednBasiach
Ha/ieKHas paboTa AIEeKTPOOOOPYNOBAaHUS U MPEAOTBPAILAINCH BO3MOKHBIC
HeraTHBHBIE MociieAcTBUs (YIepObl) py ee HapyIICHUH.

[Ton HaoescHocmbro TOHUMAETCSI CBOMCTBO OOOPYIOBAHHS BBITIOIHATH
3ajaHHble  (YHKIMHM, COXpaHssl BO BPEMEHUM 3HAYCHHSI YCTAHOBJICHHBIX
HKCIUTYaTaIlHOHHBIX nokaszaTenen B 3aJaHHBIX  Tpejenax,
COOTBETCTBYIOIINX 33/IaHHBIM PEKHMAaM U yCIOBHUSIM HCIIOIb30BAHMS.

HanexxHocTh sBIISIETCS. OJIHUM M3 CBOMCTB OO0OpYJOBaHHUsS, KOTOPOE
OposiBIsiET ce0s  TONbKO B MpoOIecce AKCIUTyaranuu. HanekHoCTb
00Opy/OBaHUs 3aKJIAJbIBACTCS MPU €r0 MPOCKTUPOBAHUH, 0OECTICUMBACTCS
IIPU U3TOTOBJICHUH U PACXOIYETCSI P IKCILTyaTalHH.

Bce obopynoBanue, a Tem 0ojiee COBOKYNHOCTb 3JIEKTPOYCTAaHOBOK H
CHUCTEM COCTOSIT M3 OOJBIIOrO KOJUYECTBA PA3IUYHBIX DJIEMEHTOB. OTH
AIIEMEHTHl MOXHO pa3JeUTh Ha JBE TPYMIbI. HEBOCCTAHABIMBAEMBIC H
BOCCTaHABIIMBAEMBIC.

Heeoccmanasnueaemvimu ABIAIOTCA  3JEMEHTHI, PabOTOCTIOCOOHOCTH
KOTOPBIX IOCIIE OTKa3a BOCCTAHOBICHHIO HE MOJUICKHUT (THPUCTOP, JamIia
HAKaJIMBAHWS). Boccmanasnueaemvimu SIISIOTCSA 3IIEMEHTHI,
paboTOCIIOCOOHOCTh KOTOPBIX MOCJHE OTKa3a MOMAJIEKUT BOCCTAHOBICHHUIO B
mporecce dKCIUTyaTallud 3a CYeT IMPOBEICHHS pPeMOHTa (TpaHchopmaTop,
JIMHUS YJIEKTPOTIepEeIadH).

HagexxHocts sBIsSIETCA  KOMIUIEKCHBIM — CBOMCTBOM — 000OpPYIOBaHHMS,
KOTOPOE€ B 3aBUCMMOCTH OT  Ha3HAY€HUS W YCIOBUH HKCIUTyaTalllH
XapaKTepHU3yeTcs: 0€30TKAa3HOCThIO, JIOJITOBEYHOCTHIO U COXPAHSAEMOCTBIO, a
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TUIS BOCCTaHaBJIMBAEMOI'0 o0opyaoBaHus - JOTIOJTHUTEIIEHO
PEMOHTOIPUTOJHOCTBIO.

bezomkasnocms - CBONCTBO 00OpYIOBaHUS HEMPEPBIBHO COXPAHSThH
paboTOCTIOCOOHOCTh B TEUEHUE HEKOTOPOTO BpeMEHU. DTa HauboJiee oomias u
HauOoJiee BakKHAs XapaKTEPUCTHKA HAJEKHOCTU OIPEAEIAETCA CIEeAyIOLUM
NOKA3aTEeJSIMHU

BEPOSITHOCTHIO O€30TKa3HOU PadOTHhI;

WHTEHCUBHOCTBIO OTKa30B U HapaOOTKOM 10 OTKa3a
(HeBOCCTaHABIIMBAEMBIE SJICMEHTHI);

napamMeTpoM  IOTOKa  OTKa3oB W HapaOOTKOM  Ha  OTKa3
(BoccTaHaBIMBaEeMBbIC DIIEMEHTHI).

Jloneoseunocmo - CBOIWCTBO o0opynoBaHus COXPAHSATH
paboTOCIIOCOOHOCTh A0 HACTYIIEHUS MpEAeNbHOro cocrosHus. llpenensHoe
COCTOSIHHE 000PYI0BaHUSI ONPENEISAETCS HEBO3MOKHOCTBIO €ro JalbHEeHIen
IKCIUTyaTallik BCIIEACTBUE IKOHOMUYECKOW HEAI(P(HEKTUBHOCTH, TPEOOBAHMIA
0€30MacHOCTH WM MOpPaJIbHOIO H3HOca. lIpu 1OCTHMXKEHMM NTpeneabHOro
COCTOSIHUSI ~ O0OpYJOBaHUE IMOJICKUT KAOUTAIBHOMY PEMOHTY WU
YTHIA3ALUH.

ITokazarensimu JOJITOBEYHOCTH SIBJISIIOTCS CPOK CITY OBl
HEBOCCTAHABJIMBAEMBIX J3JEMEHTOB M CpPOK MEXIYy pEMOHTaMHu s
BOCCTaHAaBJIMBAEMbIX JJIEMEHTOB. J[JI1 HEBOCCTAHABIMBAEMBIX 3JIEMEHTOB
NOHATUS ~ O€30TKa3HOCTM M JOJrOBEYHOCTHM  coBmajgaror. s
BOCCTaHABJIMBAEMbIX 3JIEMEHTOB JIOJITOBEYHOCTh OIPEAEIIETCS CHCTEMOMU
00cITy’)KMBaHUS M PEMOHTA B ITPOLIECCE SKCILTyaTal[1u.

OO0opynoBaHne MOXET U3MEHATh CBOU CBOKCTBA HE TOJIBKO B IPOLECCE
UCIIOJIb30BAaHUSl 0 HA3HAYEHUIO, HO U IPU TPAHCIOPTUPOBKE, XPaHEHHH,
HaXOXIeHUU B Oe3geiicTBUUM. B 3THX yCHOBHSX XapaKTEpUCTUKOU
HAJEKHOCTU  SIBISIETCS  COXpaHAeMocmb - CBOWCTBO  00OpyIOBaHUs
HENPEPBIBHO COXPAHATh MCIOPABHOE U PabOTOCIOCOOHOE COCTOSHHE B
TE€YEHHUE U MOCJE€ TPAHCIIOPTUPOBKH U XPAHEHMUS.

[Toka3zaTeneM  COXpaHAEMOCTH  OOOpPYIOBaHHS  SBISETCS  CPOK
COXPaHsAEMOCTH.

Jis  nnaHupoBaHUS — TEXHUYECKOTO  OOCIY)XMBaHHS M PEMOHTA
000pylOBaHMSI ~ BAXXHOM  XapaKTEpUCTUKOW  HAJAEKHOCTU  SIBISETCA
PEMOHMONPUCOOHOCMb - TIPUCIIOCOOJIEHHOCTh ~ 00OpYIOBaHHS K
OPEAYNPEXICHUIO U OOHAPYKEHHIO NPUYMHBI BO3HUKHOBEHHSI OTKa30B U
YCTPAaHEHHIO UX MOCJIEICTBHM ITyTEM IPOBEICHUS PEMOHTA.

OCHOBHBIM TIOKa3aTeJeM PEMOHTONPUTOHOCTH SIBIIAETCA CpEHEe
BpEMS1 BOCCTAHOBJICHHUSI.

Bb10op mokasareneid HaIeXXHOCTH WJIM UX COBOKYITHOCTH OIpPEAEIIAETCS
HE TOJBKO Ha3HAYCHHEM OOOPYIOBaHHsS, €r0 MECTOM B TEXHOJIOTUYECKOM
poLecce, HO M YCIOBHUSIMU UCIOJIb30BaHUs. B yacTHOCTH, IPH 3KCIUTyaTaluu
BO3JYIIHOM  JIMHUM  D3JIEKTPONEpeNadyd  HEOOXOAUMO  YUYUTHIBATh
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KJIINMATUYECKHAE YCIOBUSA, B KOTOPBIX INPOXOJHUT Tpacca JUHHUM. PAaliOH IO
BETPYy, TOJIOJIENY, WHTEHCUBHOCTH TPO30BOM JEATEIBHOCTH, IUIACKE
IIPOBOJOB, THANA30H U3MEHEHHUSI TEMIIEPATyPbl OKPYKAIOIIEH CPEIbI.

[TpaBuibHBIN aHANMM3 U Y4YET YCIOBUUM HCIIOJIB30BAaHUA OOOpPYAOBaHUS
NO3BOJISIIOT  OOOCHOBAHHO OPraHM30BaTh CUCTEMY €ro TEXHUYECKOTO
00CITy’)KMUBaHUS U PEMOHTA.

6.3. [loka3aTen HAIEKHOCTH 000PYAOBAHMSA

[TokazaTenn HAASKHOCTH UMEIOT  BEPOSTHOCTHO-CTATUCTHUYECKYIO
OPUPOy ¥ HCCICAYIOTCS METOIaMH TEOpUH BEPOSATHOCTEH U
MaTEeMAaTUYECKOW CTATUCTHKH, W3YYAOIIMMH CIIy9aiHbIE COOBITUS W
BEJIMYMHBI.

[Ipu omeHKe HAIEKHOCTH OOOPYJOBaHHMS B KadeCTBE CIIyYailHOTO
COOBITHS paccMaTpUBACTCS OTKa3, B KAUeCTBE CIIy9allHOW BETUYHMHBI - BPEMsI
0e3otkazHoi pabotel 7. IloaTomMy B KadecTBe OJHOTO W3 OCHOBHBIX
nokaszatelieil 6€30TKa3HOCTH MTPUHUMAETCSI BEPOSATHOCTh 0€30TKAa3HON pabOoTHI
P(t) 3a Bpems skcrutyaTaryu t.

Beposmnocmov 6ezomkaznoti pabomul - BEpPOATHOCTh TOTO, YTO BpEMs
06e30Tka3Hol paboThl 7 OyAeT O60Jblle BpEeMEHH dKCILTyaTauu t

P(t)= Bep(T>1). (6.1)

BepositHocts  P(t) sBisercs  ¢ynknued Bpemenu (puc. 6.2) wu
NOpPEACTaBIsIeT CcO00M (YHKIUIO PACHpeeNeHUs CIy4alHOM BETWMYMHBI -
BpeMEHH 0€30TKa3HOM pabOTHI.

Pacnipenenenne ciaydailHOM BEIWYWHBI MOJUUHSETCS OMNPEACICHHBIM
3akoHaM. [Ipm oneHke HaAEKHOCTM YacTO HCIIOJB3YIOTCS W3BECTHBIC W3
TEOPUH  BEPOATHOCTEW HOKCHOHCHIMAJIBHBIA W  HOPMAJbHBIA  3aKOHBI
pacmpeneieHuss cioydailHOW BenwuuHbBL. [lpuBenennoe Ha puc. 6.2
pacrpeneneHue  ciuydaiHod ~— BemwumHbl  P(f)  MOXHO — omumcaTh
HKCIIOHEHIMAJIbHBIM 3aKOHOM.

[To anHajmorum c BEpPOSTHOCTHIO OE30TKa3HON pabOThI, 6epoAmMHOCHIb
omkaza Q(f) - 3TO BEpOSATHOCTH TOTrO, YTO BpeMs Oe30TKa3HOU paboTel T
OyJeT MEeHbIlIe BpEMEHH dKCILTyaTanuu t:

Q(t)= Bep(7<t). (6.2)

BepostHocTh O6e30TKa3Hoi pabotel P(t) u BepostHOCTh oTKa3za Q(t) Ha
UHTEpBaJie JKCIUTyaTanuu 1t o0pa3yroT MOJHYI0 TpyIHIy COOBITHHM W,
CJICJIOBATEILHO, CBS3aHbI COOTHOIICHHEM

P(t)+Q(H)=1, (6.3)

KOTOpO€ WLTIOCTPUpPYETCs puc. 6.2.
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Puc. 6.2. 3aBUCHMOCTH BEpOATHOCTH Oe30TKa3HO padoTsl P(t) u
BeposTHOCTH OTKa3a Q(t) OT BpeMeHU DKCILTyaTaluu

CraTtucTuyeckd BEPOSATHOCTh O€30TKa3HOW pabdoThl  Ompenessercs
OTHOIIIEHHWEM YHUCJIa OJHOTUITHBIX 3JeMeHTOB N, 6€30TKa3HO MpopadoTaBIINX
BpeMs t, k uuciy snemMeHTOB Ny, pabOTOCIIOCOOHBIX B HAYaJIbHBIA MOMEHT
Bpemenu t=0

P(t)* = N /N. (6.4)

Kpome ¢ynkimit pacnpenencuus ciaydaitapix Beiaunund Q(t) u P(t) npu
aHaIM3e HAJCKHOCTH YacTO mpuUMeHseTcs wux anddepeHnuanbHas
XapakTepucTuka. B wactHocTH, auddepeHinaabHas —XapaKTepUCTHKA
BEPOSITHOCTH OTKa3a

() = dOQ(b)/ dt (6.5)

npeACTaBisieT co00i TUIOTHOCTh paclpeieieHus cirydaiiHon BemmauHbl Q(t).
OueBuaHO, 4YTO (YHKIUS pacupefelieHHss W IUIOTHOCTh pacTpeieIcHUs
CIIy4allHOW BEJIMYMHBI CBSA3aHbI COOTHOIIEHUEM

t
Q(t) = | f (t)at. (6.6)
0

BaxapiMm  mokazatenmeM  0€30TKa3HOCTH  HEBOCCTAaHABIMBAEMBIX
9JIEMCHTOB  SIBJIACTCSL  unmeHncusHocms omkazoe A(t), 1oa KoTopoi
IIOHUMAETCsl BEPOSATHOCTh BO3HUKHOBEHHUS OTKa3a, OIpeNeNIeHHas JJis
paccMaTpuBaeMOro HMHTEpBaja BpeMeHH At mpu ycloBHUM, YTO JO Haydala
3TOTr0 MHTEPBAJIA OTKA3 HE BO3HUK.

W3 onpeneneHns MUHTEHCUBHOCTU OTKAa30B CIEAYET, 4TO

Q(t, t+At) = P(t) A (1) At. (6.7)
B cooserctBuu ¢ (6.5)

Q(t, t+At) = f()AL. (6.8)
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Torma
A (1) =1(t) / P(Y). (6.9)

Takum 00pa3oM, UWHTEHCHUBHOCTh OTKAa30B MPEICTABISIET COOOM
yCIOBHYIO (OTHOCHTEIbHYIO) IUIOTHOCTH paclpeie/ieHUus] OTKAa30B B JIFOOOH
MOMEHT BPEMEHHU.

Cratuctmueckn A (t) mokasbpiBaeT, Kakas JOJSI OTpabOTaBIIHMX K
MOMEHTY BpE€MEHH ! 3JIEMEHTOB OTKaXET B €JUHHUIY BPEMEHH IMOCIE HTOTO
MOMEHTa

AL)*= AMVNAL, (6.10)

rae AmM - pa3HOCTb MEXAY YMCIOM OTKAa30B K MOMEHTY BpeMeHu {+At m
YHUCJIOM OTKa30B K MOMEHTY BPEMEHHU t;
N - KOJITMYECTBO OJHOTHITHBIX 3JIEMEHTOB.

NHTEHCUBHOCTh  OTKAa30B  OJHO3HAYHO  OINpPEIENSIET  BEPOSITHOCTD
0e30Tka3HON paboThl 000pyaOBaHMs. B cOOTBETCTBUU ¢ OCHOBHOM (hOopMyIIOif
HAJEKHOCTU

P(t) = exp[— [ A(t)dt] . (6.11)
0

Ecnmm WHTEHCMBHOCTH, OTKAa30B TMpW OIKCIUTyaTalldd TPUHATH 32
MOCTOSIHHYIO BEJIMYMHY, HE 3aBHCAIIYI0 OT BpemeHu A(t) = Ao, TO s
BEPOSITHOCTU O€30TKAa3HOM pabOTHl OYIET MOMYyUYEH SKCIIOHECHIIUATBLHBIN 3aKOH
pacrnpeneneHus

P(t) = exp(-Aoh), (6.12)

OJIMH U3 OCHOBHBIX B TEOPUH HAJICKHOCTH.

[Toka3zaTenem  0€30TKAa3HOCTH  HEBOCCTAHABIMBAEMBIX  3JIEMEHTOB
SIBISIETCA ~ cpeoHsaAss Hapabomka 0o omkaza T,. DTOT TOKa3aTelnb,
NPEICTABIAIOMIMI CO001 MaTEMAaTUUECKOE OKUJAHUE CIYyYalHON BEITUYHHBI
- HapaOOTKu OO0OpyIOBaHUS [0 OTKa3a, BBIPAXKAETCS 4epe3 BEpOSTHOCTD
0e30TKa3HON PabOTHI 3aBUCUMOCTBIO

T, = [P(t)dt. (6.13)
0

['eomeTrpuyeckun BenuunHa 71, paBHA IUIOMIATU (PUTYpHI MO KPHUBOU
BEpOSATHOCTH Oe30TKa3Hou paboTel P(t) (puc. 6.2).

Cratuctuyeckn cpenHsss HapaOOTKa [0 OTKa3a OmIpeaessercs
OTHOIIIEHHEM CYMMBbI HapaOOTOK OJHOTHIHBIX D3JIEMEHTOB 10 OTKa3a K
konruecTBy N 3THX 371€MEHTOB, €ClM K KOHIy MHTEpBajla HaOJIOIEHUS BCE
AJIEMEHTHI OTKA3AJIH,

76



t

T*=3y L
1N

0

M2

(6.14)

XapakTtepHasi s OOJBIIMHCTBA BOCCTAHABIMBAEMOTO 00OpYAOBaHUS
3aBHCHMOCTh MHTEHCHBHOCTH OTKa30B OT BPEMEHHM JKCIUTyaTallud MOKa3aHa
Ha puc. 6.3,a. JTa 3aBUCUMOCTb, Ha3bIBaeMasi «KPUBOH KMU3HU» TEXHUYECKOTO
U3JeNns, UMEET TpU XapaKTepHble BpeMeHHble oOmactu 1,2 u 3.

O6macte 1 - mepuon mpupabOTKU 00OPYIOBAaHUS TOCIE MOHTa)Xa WA
PEMOHTA, KOT/1a UHTEHCUBHOCTH OTKa30B JJOCTATOYHO BBICOKAS.

Obnactp 2 - mepuoj, HOPMaJIbHOW SKCIUTyaTallud OOOpYIOBaHHS C
OPAaKTHYECKH HEU3MEHHOM MHTEHCHUBHOCTBIO OTKa3oB. OJTO 00JacThb
XapaKTepU3yeTcs BHE3AMHBIMU OTKa3aMH CIy4YailHOro XapakTepa.

Obnacth 3 - MeEpHOJ CTapeHHs] OTACIBHBIX Y3JI0B U 00OpYyIOBaHUS B
nesnoM. OTa  00JacTh  XapaKTepU3yeTcsl YBEJIMUYEHHWEM HHTEHCHUBHOCTH
MU3HOCOBBIX OTKAa30B.

A

o)

Puc. 6.3. 3aBHCHMOCTb HHTEHCUBHOCTH OTKA30B OT BPEMECHH JKCILTyaTalluu
(a) u pacnpesiesieHUe BEPOATHOCTH O€30TKa3HOU paboThl 000pyaoBanus (0)

OkcrutyaTaiusi 000pyI0BaHUs CUCTEM DIIEKTPOCHAOKEHUS JOJIKHA OBITh
OpraHu30BaHa TaKUM 00pa30oM, YTOObI HE JOMYCTUTh OTKa30B 000PYI0BaHUs
10 MPUYUHE €ro U3HOCA.

B  nmepuon  HOpManpHOM ~ OSKCIUIyaTalldd  BOCCTAHABJIMBAEMOE
000pyIOBaHUE CHUCTEM 3JIEKTPOCHAOKEHHUS MOCIEI0OBATEIbHO MPEObIBAET B
COCTOSIHUM PabOTOCTIOCOOHOCTH M PEMOHTA, OOYCJIOBJICHHOI'O CIIy4alHBIM
oTtkazoM. [locienoBaTebHOCTh OTKA30B, MPOUCXOISAIINX OAUH 32 JPYTUM B
CllyyallHble MOMEHThI BpPEMEHH, O00pa3yeT IMOTOK OTKa30B, OCHOBHBIM
MOKa3aTeieM KOTOPOTO SIBISICTCS napamemp nomoxa omxazog o (t).

DOTOT mapaMeTp TMpPEeJCTaBiIsieT COOOW  IUIOTHOCTh  BEPOATHOCTH
BO3HUKHOBEHHUS OTKa3a B pacCMaTpuUBaeMbli MOMEHT BpeMeHUu. WHbiMu
CJIOBaMH, O5TO MaTeMaTH4YeCKOe OXHUJAaHWE 4YHhclia OTKA30B B EAUHUILY
BPEMECHH.
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CraTtucTuuecku napaMeTp IMOTOKa OTKA30B OIIPCACIIACTCA KaK

_ Am

o(t)* = ,
®) NAt

(6.15)
rze M- KOJIMYECTBO OTKA30B 3a BpeMs {;
N - KOJIMYECTBO OAHOTUIIHBIX 3JIEMEHTOB.

[ToTok OTKa30B MOXKET HMMEThb pa3auyHblil Xapakrtep. HaumOGombiiee
pacupocTpaHEHUE B IPAKTUKE HAIIEJ MPOCTEUIINNA MOTOK, XapaKTEPU3yEMBbIi
CBOMCTBAaMU: OPJAMHAPHOCTH, CTALIMOHAPHOCTH U OTCYTCTBHSI ITOCIIENCUCTBUS.

OpounaprHocmb  BBIPAXKAeTCsT B TOM, YTO 3a MAaJIblil IPOMEXYTOK
BpeMeHnu (t —0) BEeposITHOCTD MOSBIICHUS ABYX M 00Jiee OTKa30B CTPEMUTCS K
HYJIIO, TO €CTh B CUCTEME HE NMPOU30iAeT 00Jiee OAHOrO OTKA3a.

Cmayuonapnocms 3aKIOYAETCS B TOM, YTO MapaMeTp MOTOKA OTKA30B
SIBJISIETCSI IIOCTOSIHHBIM, TO €CTh ® (t) = o= Cconst.

Omcymcmeue  nocnedeticmeuss ~COCTOMT B TOM, 4YTO  OTKa3bl,
IPOUILIEIINE PAHEE, HE BIUSIOT HA BOSHUKHOBEHHE MOCIEAYIOIINUX OTKA30B.

Ecim mnoTok OTKa3oB B IEPHOJ  HOPMAJIBHOW  OKCIUTyaTaluu
paccMaTpuBaTh Kak HNPOCTEUIINM, TO B MEPUOJ HOPMAIBHOW JKCILTyaTaluu
pacmipeiefiecHue BEPOSITHOCTH 0e30TKa3zHOM paboThl OyneT OmnpeaensiTheCs
9KCIIOHCHIINATBHBIM 3aKOHOM (cM. puc. 6.3, 0)

P(t) = exp(- wot). (6.16)

Hapabomka na omxa3 BOCCTaHABIMBAEMOI'O0 OOOpPYAOBAaHUS B MEPHO
€ro  HOPMAJbHOM  DJKCIUTyaTallud TOpPH  SKCHOHEHIIMAIBHOM  3aKOHE
pacnpeneneHusi 0TKa30B COCTaBUT

T():l/(Do. (617)

B KauecTBE  OCHOBHOIO  TMOKa3areiass  PEeMOHTONPUTOJAHOCTU
BOCCTaHaBJIMBAEMOIO0  OOOpYJOBAHHUS  HUCIIOJNB3YETCS  CcpeoHee  8pems
soccmanognenuss T,, TpPEACTaBISIONIee COOOM MaTeMaTHYECKOE OKMJIaHUE
BPEMEHU BOCCTAaHOBJICHHUS.

CraTucTUYecKu cpeiHee BpeMsi BOCCTAHOBJICHUS OTPEIEISIETCs Kak

Tr-19 (6.18)
B ms= BI’

rze ;i - BpeMsi BOCCTaHOBIICHUS 000PYAOBaHUS MOCIIE I-TO 0TKAa3a;
M - KOJIMYECTBO OTKA30B.

B kadecTBe mokasarenst JOJITOBEYHOCTU HCIONB3YETCS CPeOHUll CpOK
cnyorcovl T, - MaTeMaTHdeckoe OXKHUAAHHE CpOKa CIYyXObl OT Hadajia
SKCIUTyaTaIlH 10 JOCTHKEHUS MPEACIbHOTO COCTOSIHHUS.
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CraTucTUYeCcKn CpEeIHUN CPOK CIIy»KObI OINpEeAesseTcsl OTHOLIEHUEM
CYMMBI CPOKOB CIIyKOBI t.;j OMHOTHIHBIX 3J€MEHTOB K KoinuecTBY N 3THX
DJIEMEHTOB:

Nt

T *=> - (6.19)
=1 N

OCHOBHBIM MOKa3aTelieM COXPAHSEMOCTH BOCCTAHABIMBAEMOIO0 H
HEBOCCTaHABJIMBAEMOI0 o0OpyIOBaHUsI  SIBISIETCS  CPeOHUUl  CPOK
coxpansemocmu - MaTeMaTHUYECKOE OXUIAHHE CpOKa COXpaHseMOocTd. [
OIICHKM BJIMSHUS YCJIOBUH XpaHEHUS OOOpYyJOBaHHS JTOT IOKa3aTelb
OmnpenenseTcs Kak

Tcoxp - 1/0)’[’ Tcoxp = 1/7\4; (620)

rae oy, A - TlapaMeTp II0TOKa OTKa30B W HWHTCHCHUBHOCTH OTKa30B
000pyIOBaHUs TIPU ONPEACIICHHBIX YCIOBHUSAX €ro XpaHCHUS B TEUYCHUE
cpoka t.

[To mpuBeIEHHBIM BBIIIE TTOKA3aTEIAM HAJCKHOCTH MOXKHO OIPEACITUTh
KOMIUICKCHBIE TIOKa3aTeNIM HAJIe)KHOCTH 000pYI0BaHHMS:

KO3(pUIIMEHT TOTOBHOCTH

= L; (6.21)
To+Ts
KO3 PULIEHT MPOCTOS
o= (6.22)
To+Ts

KOMHH@KCHBI@ ImokKkasaTteji HaAC)KHOCTU CBA3AaHbI COOTHOICHHUEM
k=1 k. (6.23)

PaccMoTpeHHBIC — BBIIE  TIOKA3aTeld  TO3BOJIIIOT  HE  TOJIBKO
Pa3HOCTOPOHHE OIEHUTh HAAS)KHOCTh O0OpYIOBaHHsS, HO W OOOCHOBATh
KOMITIEKC ~TEXHHYECKHX, OpraHU3aIMOHHBIX U YKOHOMHYECKHUX
MEPOTIPUSATHHN, TIOBBITIAIONTUX HAJAC)KHOCTh M A((HEKTUBHOCTh JKCIUTyaTalluu
000pyI0BaHUS.

BoT HEKOTOpBIE N3 MEPOTIPUSTHIA:

HAKOIJICHUE CTATHCTHYECKHUX JAHHBIX MO HAJICKHOCTH O0OOPYJAOBAHUS H
opraHu3anusi 0OpaTHON CBS3M C MPOCKTHBIMUA OpPTaHU3AINMSIMH M 3aBOJIAMHU-
WU3TOTOBHUTEIISIMH;

BBEIOOP ONTHMAILHON TPOIOJDKUTETHFHOCTH PEMOHTHOTO IHMKJIA W ITHKJIA
TEXHUYECKOTO OOCITYy)KMBAHHS C IENbI0 HCIONB30BaHMUS O0OPYIOBaHUS 10
MPEICITBLHOTO COCTOSHUS, HO UCKITIOUEHHUS €r0 padOThl B 00JIACTH M3HOCOBBIX
OTKa30B,
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BBIOOp pPALMOHAIBHON CHUCTEMBI TEXHHUYECKOTO OOCITYyXHBaHUS U
peMoHTa 000py/I0BaHHUS;

palnroHanbHOE oOOecreueHne OOCTyKMBaHHUS U PEMOHTHBIX padoT
MaTepualaMy U 3allaCHbIMU YaCTSAMHU,;

COBEpIIICHCTBOBAHMWE CHCTEMBbl  KOHTPOJSI W JUAarHOCTUPOBAHUSA
000py0BaHus, TMO3BOJSIONICH: BBIABIATH AC(PEKTH HAa paHHEH CTaguHM UX
pa3BUTHUS, JIOCTOBEPHO  MPOTHO3HPOBATh COCTOSHHE  OOOpYyAOBaHUA,
3¢ (GEeKTUBHO YMEHbBILATh BPEMsl OTHICKaHUS A€(PEKTOB M yCTPaHEHHs OTKAa30B
3a CUET COBEPIICHCTBOBAHUS TEXHUYECKUX U JUATHOCTUYECKUX CPEJICTB;

BBIHOC pEXHMMa TIOCICPEMOHTHON TpUpabOTKU O0OpYyIOBaHUS B
PEMOHTHYIO 30HY;

MOBBIIICHHE KBAIM(UKAIIMY SKCILTYyaTallMOHHOTO TIepCOHANa,

CBOeBpeMeHHas 3aMeHa (yTwiusanusi) (GU3UYECKH H  MOPaJIbHO
W3HOUIEHHOT0 000pYAOBaHMUS.

Huwxe paccmaTpuBaeTcss KaueCcTBEHHAas OICHKAa HEKOTOPBIX U3
YKa3aHHBIX MEpPONPUATUN TIOBBIMICHHUA HAACKHOCTHU U 3A(PPEeKTHBHOCTU
IKCIUTyaTallud 000pYyIOBaAHHUS.

6.4. OIIeHKa NMPOAO/IZKUTECIbHOCTH PEMOHTHOI'0 MUKJIA

OKcrutyaTaus 3J1eKTpoo0OopyA0BaHUS MPEINPUSTUN OCYLIECTBIISETCS B
OCHOBHOM Ha 0a3e CHCTeMbl IUIAHOBO-TIPEAYNPEIUTEILHOTO PEMOHTA U
oocnyxuBanus (IITIP). Cymuocts cucremsr IIIIP 3akmrouaercs B TOM, 4TO
yepe3 OINpeJEICHHbIE MPOMEXYTKH BpeMEHH O0OpyJIOBaHUE MOABEPraeTcs
IUTAHOBBIM  MPO(UIAKTUYECKUM OCMOTpaM, IpOBEpKaM, HCIBITAHUSIM U
pa3JIMYHBIM BUaM PEMOHTA.

Pemonmmnuiii yukn Ty TPENCTBIAET COOOM HHTEPBAl BPEMEHH MEXKIY
JBYMSl  KalUTAJIbHBIMU PEMOHTaMH OOOpyJOBaHUsS, a JJii HOBOIO
0o00OpyIOBaHUsI - MHTEpPBAJl BPEMEHU MEXIy BBOJAOM OOOpYIOBaHUS B
HKCIUTYaTalHIO U MEPBBIM KallUTaJIbHBIM PEMOHTOM.

I[lon  cmpykmypou  pemonmmnozo  yukia  TOHUMAKOT  TOPSIOK
pacloOKEHUsI W YEpElOBAaHMS  PA3JIMYHBIX  BHUJIOB  TEXHUYECKOIO
o0cy>KMBaHUS B IIpe/iesiaX OJJHOTO PEMOHTHOTO IIUKJIA.

['maBHOM  3amayedl 1OpU  ONPENECICHUUM  MPOJOJKUTEIBHOCTH U
CTPYKTYPBhl PEMOHTHOTO IIMKJa SIBJSIETCS oOecrneueHue TpedyemMoro ypoBHs
HAJEXKHOCTU O0OpYAOBaHUS MpU HauOOJee MOJHOM MCIOIb30BAHUU €TI0
paborocniocobHocT. Kpome TOro, mnepUOAMYHOCTb OOCIYyXUBaHUA H
PEMOHTOB 00OPYJIOBaHUS SBJISETCS HUCXOAHOW HMHpOpMaluend sl OUEHKH
o01ero oobeMa padboT, YMCIEHHOCTH PEMOHTHOTO TIEpCOHaja, MOTPEOHOCTH B
Marepuaax 1 3aracHbIX 4acTsX.

OnpeneneHue MpoOAOKUTEIBHOCTH PEMOHTHOIO IUMKJIA IPEICTABIISIET
co0OM  CIIOXKHYI0O MHOTOKPUTEPHAJIbHYIO  ONTUMHU3AIMOHHYIO — 3ajiady,
pelIeHne KOTOpPOM JOJKHO BBIIOJNHATBCS KaK MO TEXHUYECKUM, TaK H
DKOHOMHUYECKUM KpUTEpUsAM. PaccMOTpUM HCIOJIB30BaHUE PA3TUYHBIX
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KPUTEPUEB JIMIIb JUISi KAYECTBEHHOM OLEHKHA MPOJIOJIKUTEIBHOCTH
PEMOHTHOTO LIUKJIA Tpy.

Haunbosee mpocTto mocraBieHHasl 3ajaya peniaercsi, €ciid B KadecTBe
KPUTEPUS MOXHO NPUHATH NPEACIbHOE 3HAYEHHWE HEKOTOPOro Iapamerpa
(mapamMeTpoB), CKOPOCTh HM3MEHEHHS KOTOPOTO MOKET KOHTPOJUPOBATHCS
npH 3KCIuTyatanuu. B gactHocTH, B [1] mpuBOasATCS NIpenebHbIC MOKa3aTeIH
T TpaHchopMaTopHOro Macia (IpoOMBHOE HAIPSHKEHUE, KHCIOTHOE YHCIIO,
TEMIIEpaTypa BCIBIIIKA | JApyrue). [Ipu npuOimmKkeHun mokasareie Macia K
MpEICIbHBIM 3HAUEHUSM BBITIOJHSIETCA €T0 3aMEHa.

O1eHKy TPOJIOKUTENHLHOCTH PEMOHTHOTO LIMKJIA MOKHO BBITIOJIHUTH 1O
HOPMaM €XEroJHbIX AMOPTU3ALUMOHHBIX OTYUCICHUM Ha KalUTAJIbHBIN
PEMOHT Py

3

Tr.=—, 6.24

TJIe 3x — CTOMMOCTB OJTHOTO KaITUTAILHOTO PEMOHTA,;
K — croumoctb 000pyA0BaHMS.

Hopmbl p OTUMCIIEHHMH Ha KalUTAJIBHBIA PEMOHT 00O0pYIOBaHHUS
pacrpeaeTuTeIIbHBIX CeTeH COCTaBISIOT [4]:

cuiioBeie Tpancdopmaropsl — 0,029;

kabenpuble quann — 0,003;

BO3/IyIIIHBIC JTUHUU Ha JAepeBAHHBIX omopax — 0,017;

BO3IyITHBIC JIMHUH Ha )Kene300eToHHbIx onopax — 0,006.

[IpocroTa HWCXOAHOW WHQPOPMANMK TPHU HKCHOIH30BAHUW BBIPAKECHUS
(6.24) npuBnekaTeNbHA, OJHAKO OTBET HA BOIPOC O HAWOOJEEe TOJTHOM
UCTIOJIb30BaHUH padOTOCTIOCOOHOCTH 000PYI0BaHMS 371€Ch HE OUEBUICH.

Jns meproga HOopMalibHOU 3Kcruryatanmu (cM. puc. 6.3), Korma moTok
OTKa30B MOXXHO CUUTATh MPOCTEHIINM, BEPOSATHOCTh O€30TKa3HOW pabOTHI
IpU HPOJODKUTENIBHOCTH PEMOHTHOro Imkia t = T, pacmpenenserca 1o
IKCTIOHCHIIMATBHOMY 3aKOHY

P(TpK) = exp('(’)TpK) . (6 25)

Ecnm 3amatbest MOMYyCTUMBIM 3HAYEHUEM BEPOSTHOCTH O€30TKa3HOM
pabotsl P, (Min BeposATHOCTH OTKaza Q,) B mpeenax pEMOHTHOTO IMKIIA, TO
IPOJOJKUTEIBHOCTD 3TOT0 IUKJIA COCTABUT

_InP}1 __In(l—QH)
® B ® .

pK (6.26)

Hcnonb3oBanue BblpaskeHus (6.26) mis oueHku 7, OrpaHHYUBAETCA
HEJIOCTATOYHOU MCXOAHOW HH(pOpMaIuend, 0COOCHHO B OTHOILICHUH 3HAYCHUS

Py (mmm Q).
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[lpy BBIMOJHEHUH IUTAHOBBIX PEMOHTOB TOJHOCTHIO HE HMCKIIIOYAETCS
BEPOSITHOCTh aBAPHIMHBIX OTKAa30B 000pymoBaHUs. [IOTOK 3THX 0TKa30B OyaeM
CUMTATh MPOCTEHUIIINM, XapaKTEPU3yEeMbIM ITapaMETPOM IMOTOKA OTKA30B (.

OtcyTcTBHE aBapUHHBIX 0TKa30B HpH BepOATHOCTH P(T) = exp(-o 7y )
00yCJIOBUT 3aTpaThl HA IUIAHOBBIN KalUTaIbHBIA PEMOHT BHYTPU CPOKa 7py.
Hanuune otkazoB mpu BepostHoctd Q(7,) = l-exp(-wT,c) 00ycroBUT
3aTpaThl HA aBAPHIHO-BOCCTAHOBUTEIBHBIC PEMOHTEHI.

[lpuBegeM CyMMapHBIC 3aTpaThl Ha IUIAHOBBIC KalHMTAlbHBIE U
ClTydaiiHble aBapUIHBIC PEMOHTHI K OJJHOMY IOy KCIUTyaTaI[iH

3

3a
o1 = (nTpK) + T—[l— exp(—(oTpK ), (6.27)

pK 0

TJIC 3, — CTOMMOCTh OJJHOTO KallMTAIbHOTO PEMOHTA,;
3, — CTOMMOCTh OJTHOTO aBapUIHO-BOCCTAHOBUTEILHOIO PEMOHTA,;
T, =1/ — HapaboTKa Ha OTKa3.
B3sB mpou3BOMHYIO OT 3aTpaTr MO MPOJODKUTEIBHOCTH PEMOHTHOTO
HIepHO/Ia U IPUPABHSB €€ HYJIIO

d3 3
t=1 K
=——exp(—oT,,) -
AT T . pK

MOJYYHM IIPOAOJIKHUTCIBHOCTh PCMOHTHOI'O IUKJId, OTBCYAIOIYIO MUHUMYMY
IIOJIHBIX 3aTpatr

T =

20)3 @+ 1+ 4—) (6.29)

Onpenenenne 7T, M0 BeIpaxkeHHIo (6.29) mo3BoJiseT HCHONB30BaTh B
pacueTax OTHOCHUTEILHOE 3HAYCHHUE 3aTPaT 3./3,, YTO 3aMETHO COKpalact
TpeOyeMbIil 00BEM UCXOTHON HHPOPMALINH.

CymecTByromass B HACTOAIIEE BpeMs MNEPUOAMYHOCTH MPOBEICHUS
PEMOHTOB HEKOTOPHIX BHAOB OOOpPYAOBaHUS CHUCTEM JJIEKTPOCHAOKEHUS
npuBeneHa B Tab. 6.1 [5, 12].
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Tadonuma 6.1

O0opynoBanue [lepnoIMYHOCTH PEMOHTA, JIET
TEKYIIEro KaIllMTAIbHOT O

Cuossie Tpancopmaropsl 10/04xB 3 12
KTII BHyTpeHHEN YCTAaHOBKU 3 12
KTII Hapy>kHOHM yCTaHOBKH 1 8
Brikmtouarenu macnsaeie 10 kB 1 3
Brikmtogarenu marpysku 10 kB 1 3
Pazpequnurenu 10 B:
BHYTPEHHEW YCTaHOBKHU 1 4
HapY>KHOW YCTaHOBKHU 1 3
Konpaencaropusie ycranoBku 10 10 kB 0,5 4
Tpanchopmaropsl Toka g0 10 kB 1 3
Bozaymmsie nuann 0,4-10 xB:
Ha JIEPEBSHHBIX OMOpPax 3 6
Ha k.0. omopax 4...5 8...10
Bozaymmsie nuann 35-110 xB:
Ha JIEPEBSHHBIX OMOpPax - 6
Ha MeTaJl. ¥ K.0. onopax - 12
Ka6enwpubie muann 1o 10 kB 1 20

6.5. OneHka NpPoAOIKUTEIbHOCTH IUKJIA TEXHUYECKOT0 00CTy;KMBAHUSA

Texnuueckoe obcnyxcusanue (TO) - 3T0 cucTeMa TEXHHYCCKUX
MeponpusATHH, obecrneunBaromas padboTOCIOCOOHOCTh 000pyJAOBaHUS B
MepUoa MEXK Iy KamuTaabHbIMUA peMoHTaMu. Cuctema TO BKITIOYaeT B ceOs:

pEryJIsIpHBIE OCMOTPBI 000PYIOBAHNS,

BBIIIOJTHEHUE TpeOOBaHMI DKCIUTyaTallMOHHO-PEMOHTHOU
JOKYMEHTAIMH, B YaCTHOCTH, HMHCTPYKIIUHA 3aBOJIOB-U3TOTOBUTEIICH;

KOHTPOJIb TEXHUYECKOTO COCTOSTHUS (paboTococoGHOCTH)
000pyIOBaHUsA, OCYIIECTBISIEMBbIH MPOGUIAKTHICCKUMH  HCIIBITAHUSIMH,
U3MEPEHUSMH M IMAarHOCTUPOBAHUEM 000PYy10BaHUSA;

yCTpaHEHHUE MEJIKUX HEUCIIPAaBHOCTEH U 1e(PEKTOB;

TEKYIIHEe PEMOHTHI 000PYI0BaHHUS.

Bce meponpusitus TO BeIMOTHSAIOTCSA Tepuoandecku. OUeBUAHO, YTO
pazHeie BuaBl padbor TO uMET pa3IUYHYI0 MEePUOTUIHOCTH, HAPHUMED,
OCMOTPBI MOT'YT BBITIOJIHATHCS €KETHEBHO, a TEKYIIUH PEMOHT — OJIMH pa3 B
HECKOJIBKO JIeT. [IpogoKUTeIbHOCTD HUKIIA I-i paboThl TO 0003HauYMM Ty

[Tockonmbky croumocTh TO BXOOUT B CEOCCTOMMOCTH ITPOJYKIIUH,
BOIIPOC O cpokax u oObeMax TO B OONBIIMHCTBE CIIy4aeB SBISICTCS
BOITPOCOM TEXHHKO-D)KOHOMHUYECKHUM.

IIycte 3aTpaThl, CBSI3aHHBIE C BBIMOJHCHHEM
COCTAaBJISIIOT  BEIMYHUHY 3. 1loTOK

-1 paboter TO,
BO3HMKHOBEHUSI  Ne(EKTOB B

83



000pyI0BaHNH, TPHUBOIAIINX K €r0 OTKa3zaM, OyJleM CUYHTATh MPOCTECHUIINM,
XapaKTepru3yeMbIM IapaMeTpoM . BrelBieHue nedexra B Imporecce
npoBeneHus TO oOycaoBUT 3arpaThl Ha TIPOBEJACHHE PEMOHTa IO
YCTpaHEHHUIO 3TOTro jJedeKTa

3£[i = O‘)TTOiS)IU (630)

i€ 3;— CTOMMOCTb PEMOHTA 10 YCTPAHEHUIO e(eKTa.
3arpaThl Ha aBapUHbIE PEMOHTHI B MHTEpBaJE Ty, IPH YCIOBHH, YTO
TO He npoBOAUTCS, COCTABAT

3ai = O)TToi3a1 (631)

TI€ 3, — CTOUMOCTh OJIHOTO aBapUHHOTO PEMOHTA.
OueBUIHO, 4YTO MOPOJOKUTEIBHOCTh UWHTEpBana I, JIOJKHA
ONPENETATHCS U3 YCIOBUS

30l F 35 < 3. (6.32)
C yuerom (6.30) u (6.31) mosryunm

3
ol 2T (6.33)
(D(Sai o 3,ui )

[To BeIpaskeHuto (6.33), UMEIOLIEMY CMBICIT IIPH 3, > 3,i, MOKHO OILICHHUTD
HEPUOAMYHOCTD KaXK oM i-it paboTer TO.

6.6. OueHka MepUOAMYHOCTH KOHTPOJISI pad0TOCIIOCOOHOCTH
oOopynoBaHusi

[lepuoguyeckuii  KOHTPOJIb  PabOTOCTIOCOOHOCTH  O0OpPYIOBaHUS
MO3BOJISIET BBIABISITH €r0 TEXHUYECKOE COCTOSIHUE M, CJEI0BaTEeIbHO,
CBOEBPEMEHHO NpPUHUMATh MEphl 1O  MPEJOTBPAILICHHUIO  OTKA30B.
[TeprnoIMYHOCTh KOHTPOJIE MOKHO OLIEHUTh MO KPUTEPHUIO 3aTpaT, MOJIb3ysACh
BeIpakeHueM (6.33). OqHaKo pacCMOTPUM 3TOT BOMPOC C MO3UIMA KPUTEPHUS
HaJEKHOCTH.

Cuctema »HJIEKTPOCHAOKEHUS COCTOMT U3 OOJBIIOTO KOJUYECTBa
aseMeHTOB. C TO3HMIMN HAJEKHOCTH CUCTEMY dJIEKTpocHaO)eHus (TMHMS,
TpaHchopMaTop, KOMMYTAIIMOHHBIN armapar...) MOXKHO paccMaTpUBaTh Kak
CXeMy TOCJIEIOBAaTEIbHO COEAMHEHHBIX 3JIeMEHTOB. /[l o00ocHOBaHUs
NEePUOAUYHOCTH KOHTPOJISI pab0OTOCTIOCOOHOCTH CUCTEMBI HEOOXOIUMO UMETh
JAHHBIE O TTApaMeTpax MOTOKA OTKA30B KAXKIOT0 3JIEMEHTA, a TAaKKE€ BPEMEHH
U YCIIOBUSIX €0 KCILTyaTallHH.

[lomaras MOTOK OTKa30B KaXKIOTO 3JIEMEHTAa CUCTEMBI MPOCTEHIINM,
OMpEeNeINM BEpPOSITHOCTh O€30TKa3HOW paldOThl CHCTEMBl B TEUEHHUE
BpemeHHu L
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P(t) = P{ p. (1), (6.34)
i=1

rae Pi(t) — BeposTHOCTH 0€30TKa3HOM pabOTHI I-r0 IJIEMEHTA,;
N — KOJTHYECTBO MOCIEI0BATEILHO BKIFOUCHHBIX DJIEMCHTOB B CHCTEME.
B cuity cranpoHapHOCTH IIOTOKOB OTKa30B

pi(t) = exp(-wit). (6.35)

Torzxa BCPOATHOCTD 0e30TKa3HOMI pa6OTLI CHCTCMBI

P(t) = H exp(—oait):exp(—t
i=1 i

N
0;) = exp(—o ) = exp(—Ti), (6.36)
=1

0

/i€ , — TapaMeTp MOTOKAa OTKA30B CUCTEMBI;
T, — cpenusis HapabOTKa HAa OTKa3 CUCTEMBI.

OueBuaHO, uTOo mepuoy 7, KOHTPOJIS PabOTOCTIOCOOHOCTH CHCTEMBbI
JIOJIKEH OBITh TaKUM, YTOOBI B TE€UEHUE HTOTO MEpHUOJa KOJIMUYECTBO OTKA30B
o0opynoBanus ObLJI0O ObI MUHMMANIbHBIM. J[pyrumu cioBam#, miepuon 7y He
JIOJIKEH TIPEBBIIATH BpeMsi 0€30TKa3HOM pabOThI CUCTEMBI.

Wurterpupys (6.36), onpeaesium 310 BpeMsi:

Tx t TK TK
T, = ! exp(~)dt =Ty exp(—) + T, =T, (L~ exp(—)) = TQy, (6.37)

0 0 0

rae Qg — BEpPOSTHOCTh OTKa3a B MHTEPBaje KOHTPOIS 7.

bonee TouHoe ompeneneHue nepuoaa Iy MOXKET ObITH BBIINOJIHEHO IO
3aJJaHHOW BEPOSITHOCTH OTKa3a Q, (Mim BeposITHOCTH OE30TKa3HOH paboOThI) B
TEYSHHE 3TOT0 epHO/aA.

6.7. ConocTtaBiieHHe CHCTEM PEMOHTAa 000Py10BaHUS

[TockonbKy CTOMMOCTH PEMOHTa 3JEKTPOOOOPYAOBAHMS BXOAUT B
ce0eCTOMMOCTh MPOAYKIMU NPEINPUATHS, BOIPOC O CPOKAX U 00beMax ITHX
paboT B OOJBIIMHCTBE CIIy4yaeB  SBIISETCS BOIIPOCOM  TE€XHUKO-
HKOHOMHUYECKHUM.

ConocTaBuM TpH CUCTEMBI PEMOHTA 000PYIOBaHUS:

MJIaHOBO-TIPEAYIPEAUTENbHYIO;

aBapUitHO-BOCCTAHOBUTEIBHYIO;

MO JIEWCTBUTENLHOMY TEXHUYECKOMY COCTOSTHUIO 000PYI0BaHUS.

llepsass cucmema TpeAyCMAaTpUBAET IUIAHOBO-TIPEAYIPEAUTEIbHBIC
pemonTsl (ITTIP) oOopynoBanus. DTa cuCTeMa PEMOHTa B HACTOSIIECE BPEMsI
ABIAE€TCA HauOosiee pacnpocTpaHeHHOW. OCHOBHBIM  KOJUYECTBEHHBIM
MoKaszaTreleM BbIBOJAA OOOpYJAOBaHMS B TUIAHOBBIM PEMOHT SIBIISIETCS
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KaJCHIapHOe BpeMs ero pabotel (0e3 ydera pexkuma pabOTHI, YCIOBHMA
OKpYKaroIIel Cpeibl U APYTUX (PaKTOPOB).

OcHoBHBIM HestocTaTkoM cucteMbl I1TTP sBisieTcs BO3MOKHOCTh BBIBOIA
B PEMOHT €Il JOCTaTOYHO paboTocmocobHoro obopynoBanus. Kpome toro,
npuMeHeHne cucteMsl [I[IP MONHOCTBIO HE HCKIOYAET BO3MOXKHOCTH
aBapuUUHOIr0 0TKa3a 000PYyI0BAaHUS B MEKPEMOHTHOM MEPUO/IE.

Bmopas cucmema mpennonaraetr BOCCTaHOBIEHHUE PabOTOCIOCOOHOCTH
000pyI0BaHUs TOJBKO MOCJE €ro OTKaza. JTa aBapUHHO-BOCCTAHOBUTEIbHAS
cucrema pemoHta (ABP) He mpemycMmaTpuBaeT BBINOJHEHHS ILIAHOBBIX
KalUTAbHBIX PEMOHTOB 00OpyIOBaHUSA. TeXHWYECKOe OOCITyKUBaHUE
(uucTKa HM3OJAIMH, 3aMEHAa CMa3Kh) MW TEKyIIMAd pPEeMOHT (3aMeHa
OBICTPOM3HAIIMBAIOIINXCSA  JJIEeMEHTOB) B cucteme ABP  wmoryr
npeaycMaTpUBaThCs B TAKOM ke 00beme, Kak u B cucteme [1T1P.

Tpemwvsi cucmema npeaycMaTpuBaeT BBIBO 00OPYIOBAHUS B PEMOHT 1O
texandeckomy coctossauro (PTC), To ecTh Mpu JOCTHKCHUH 000PYyI0BAaHUEM
MPECIBHOTO COCTOSIHMS. BakHenmas poyiib B 3TOM CHUCTEME OTBOJMTCS
JUArHOCTUYECKOMY KOHTPOJIO COCTOSIHHSL O00OpYyJOBaHUsSA, ONPEACICHUIO
XapakTepa U MecTa HaxOXJaeHus AedeKkTa Ha paHHEH CTaauu ero Pa3BUTHSA,
MIPOTHO3WPOBAHUIO JATBHEHUIIIETO TEXHUIECKOTO COCTOSTHHSI 000y I0BAHMS.

[Ipumenenue 3toii cucrembl, kKak U cuctemsl [IIIP, momHOCTRIO HE
UCKIIIOYAeT  BO3MOXHOCTM  aBapuWHOrO  OTKa3za  OOOpy/OBaHUS B
MEKPEMOHTHOM MEPUOJIE.

[TockombKy BOMPOC O BBIOOPE CHCTEMBI OOCITYXMUBAaHUS M PEMOHTA
000pyIOBaHUS SIBISIETCA TEXHUKO-2KOHOMUYECKHM, PACCMOTPUM CTPYKTYpY
3aTpar MpH pa3IudHbIX cucTemax [4]:

31= 301t 3 +3a1; (6.38)
32 = 302+3a2; (639)
33 = 303+3K3+333 - 3p31 (640)

rae 3,, 3¢ u 3, 3aTpaThl HA TEXHUYECKOE OOCIyKUBAHUE, KaMUTAIbHBIE U
aBapUilHO-BOCCTaHOBUTEIbHBIE peMOHTHI B cucremax I[P, ABP u PTC
COOTBETCTBEHHO;

3,3 — DOKOHOMHS  3aTpaT OT  MAaKCHUMAaJIbHOIO  HCHOJb30BAHHUSA
paborocniocooHOCTH 00OpyAoBaHus B cucteme PTC, mpencrasistomas coboit
HEAaMOPTHU3UPOBAHHYID YacTh CTOMMOCTH JJIEMEHTOB  00OpYJIOBaHUS,
3aMEHSIEMBIX J0 UCTEYEHUS] HOPMAaTUBHOI'O CPOKA CITYXKOBI.

[TockonbKy B HacTosimiee BpeMsi HauOoJyiee pacpOCTPaHEHHOU SBIIAETCS
cuctema III1P, cpaBHUM 3Ty cucTeMy C IPYrMMH CHCTEMaMU OOCITY>KHUBaHUS
Y peMOHTa 000pY10BaHUS.

Cpasnenue cucmem I11IP u ABP. 3atpaThl Ha 00CITyXKUBAaHUE U TEKYIIH
pPEMOHT B 00eux cucreMax OyJeM CUUTaTh OJMHAKOBBIMU M UCKIIOUHM W3
paccMOTpEHUS.
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Tornma
31= 3a+3a = 3a(1+ 3al3a); (6.41)
32 = 332. (642)

[ToTok oTka30B 00OpyIOBaHUS TMPU TOW W APYroil CHUCTEME PEMOHTA
OyzneM cuuTaTh MPOCTEUMINMM, a TapaMeTp IMOTOKa OTKAa30B IMPEJACTaBUM
JBYMS COCTaBJISIOIIUMHU

0= +o". (6.43)

[lepBas coctaBisitomias @' 00yclIOBIeHA TPUYMHAMHE, HE 3aBUCSIIIUMHU OT
JCSITEIBHOCTH  OKCIUTyaTAallAOHHOTO  TepcoHana  (Hampumep,  HaesJn
aBToTpaHcriopta Ha omnopy BJI). Bropas cocraBistomas ®” 00ycioBiIcHa
NPUYMHAMH, 3aBUCAIIMMHU OT JCSITEIBHOCTH TepcoHana (Hampumep, mpoooi
U30JISAIUHN paOb0UYnM HAINPSDKEHUEM, BRITOPAHHE KOHTAKTHOTO COCTUHCHHUS).

C yuetoMm (6.43) 3arpaThl Ha aBapUITHO-BOCCTAHOBUTEIIBHBIC PAOOTHI B
TOW U APYTOH CHCTEME MOYKHO MPEICTABUTH B BUJIC

3a1= (301’ @1 +301" ©1") T1; (6.44)
302= (302 @2 +302" @2") T2, (6.45)

rae 7 —nepuoj SKCIUTyaTaluy,
30i M 30i — yAEIbHBIEC 3aTPaThl HA PEMOHT.
OueBUIHO, YTO

O)l’ — 0)21 — 0)1 , (,01” — (,0” < 03211 ’ 3011 — 3021 - 301 u 301n o 30211 o 3011 ] (6.46)

Torna, npunumas T1=75=1, nonyuum

31= (30 ® +3,” ®"); (6.47)
302= (30 @ +3,” ®" ), (6.48)
rnre 0 > 1 - xo3pouuueHT, YUUTHIBAIOUINM YBEJIMYEHHE OTKa30B

o0opyaoBaHusA, 0OYCIOBICHHBIX 3aBHCAIIUMHU OT ACSITEIbHOCTU IEpPCOHAja
npuurHamy, rpu cucreme ABP no cpaBrenuro ¢ cucremon I1I1P.
Beipazum u3 (6.47) u (6.48) 3arpatsl 3, uepes 3aTpathl 3,

32= 3.[1+¢ (3-1)], (6.49)

re ¢ — J0JS OTKa30B 00OpYyAOBaHWs, OOYCIOBJICHHBIX 3aBUCSIIUMH OT
NESTENHHOCTH TIEPCOHAJIA TPUYUHAMH, B O0IIIEM KOJUYECTBE OTKA30B.

N3 comocraBinenus BoipakeHud (6.41) wm (6.49) MOXHO OIICHHUTH
9 (HEKTUBHOCTH KaXI0i CUCTEMBI. [Ipy BBITTOTHEHUH YCIOBUS

31<1/3a1 <o (6-1) (650)
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oonee rddextuBHOM ABIsieTcsa cuctema [II1P, a mpu BEINOTHEHUH YCIOBUS
31<1/3a1 > (0} (6-1) (651)

oonee r¢PextrBHa cuctema ABP.

Jnst oueHkn 3()@PEKTUBHOCTU CHUCTEMBI OOCITY)XKMBaHUS U PEMOHA IO
ycnoBusim (6.50) u (6.51) B kavecTBe MCXOAHON WHPOpPMANUU TPeOYrOTCS
CTOMMOCTBIE TIOKA3aTed PEMOHTA M CTAaTHCTHYECKHE JaHHBIE O OTKa3aM
000pyI0BaHUs PA3IMYHOTO BUA.

B dactHOCTH, AJIS TOPOJACKHUX pacHpeNeTUTENbHBIX CEeTeH 3HAYCHHE (|
cocraBisier 0,3; 0,15 u 0,9...1, a oTHOMICHHE 3,1/3,1 HAXOIUTCS B Mpezeiax
30...33; 25...30 u 35...40 gns xabGenpHBIX, BO3AYIIHBIX JUHUN
AIIEKTpONEpENaynd M 00OpYyHOBaHMS  TpPaHC(HOPMATOPHBIX MOJCTAHLIUN
COOTBEeTCTBEHHO [4]. YpoBeHb MpHUBEICHHBIX TMOKa3arenel juib npu 6>10,
0>15 wu 0>5 ompaBawsiBaeT npumeHeHus cucteMbl IIIIP mis kabenbHBIX,
BO3JIIIHBIX JIMHUM 3JEKTporepesay 1 o0opyAoBaHUs TpaHCHOPMATOPHBIX
MOJICTAaHILIUI TOPOACKUX PaCIPEACIIUTEIbHBIX CETEH.

Cpasnenue cucmem IIIIP u PTC. CpaBHeHHE BBINIOJHUM 0€3 yuera
cocTapisoIei 3,3 B BoipaxkeHun (6.40) u nmpu paBeHCTBe 3aTpaT 3= 3.3 Ha
IIPOBEICHUE KallUTaJIbHBIX PEMOHTOB. BbIpakeHus s 3atpaT OyIyT UMETh
BU/T

31= 301+ 321= 301(1+ 3a1/301); (6.52)
33= 303+ 3a3. (6.53)

O4eBuAHO, YTO 3aTPATHl HA TEXHUYECKOE oOciyxuBanue B cucreme PTC
oyayt B K pa3 6ombire, uem B cucteme [1I1P. KonruecTBo aBapuitHBIX OTKa30B
npu ucnonb3oBanun cucremsl PTC nomkHO yMeHbIIMTCS B N pa3 Mo
cpaBHeHuto ¢ cucreMoit [1TIP. Takum oOpa3oM, 3aTpatThl IPU UCIIOIB30BAHUN
cucteMbl PTC cocraBar

33 = k301 + n3a1= 301(k + n3a1/301), (654)

rnek>1,n<1.
W3 cpaBuenust Boipaxkenuid (6.52) wu (6.54) cneayer, uto mpu
BBITTOJIHCHUH YCIIOBHS

3a1/301 < (K-1)/(1- n) (6.55)
0onee 3 dpextuBHOM aBsiercs cuctema [111P, a npu BbINOIHEHNHN yCIIOBUS
3a1/301 > (k-1)/(1- n) (6.56)

oonee r¢dexruBHa cucrema PTC.
Jnst obopynoBaHUS ~TOPOJICKHX  paclpeleUTeNIbHBIX — ceTed, B
YaCTHOCTH, IS 000pYyA0BaHMs TpaHC(HOPMATOPHBIX MOACTAHITUI
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(n =0,1...0,5; k =z 1,1) npumenenne cuctembl PTC sBiseTcss BIoiHe
orpaBaaHHbIM [4].

BemmonnenHoe  (XOTs ©  JIOCTAaTOYHO  YIPOIICHHOE) CpPaBHEHHE
3G (HEKTUBHOCTH  Pa3NUYHBIX  CTpaTerwii  OOCHy)XMBaHUST ¥  PEMOHTA
000pyI0BaHUS YKa3bIBACT:

Ha HEJOCTAaTOYHYI 000CHOBAHHOCTh HAaMOO0JIee IITMPOKO MPUMEHSIECMON B
HacTosee Bpems cucremsl [111P;

BO3MOYKHOCTh MCIIOJIB30BAaHMS JIJIsI 0O0OPYJIOBaHUSA PACIPEICITHTEIbHBIX
cereli 6osree mpocroii cucremsl ABP;

HSKOHOMHYECKYIO IIEJIECO00pa3HOCTh aHaIn3a TEXHUYECKOTO COCTOSHHUS
000pyI0BaHUs IIPU €ro 00CTy)KUBAaHUU U PEMOHTE.

6.8.0uenka 3 (peKTHBHOCTH KANMTATbHOI0 PEMOHTA 000PY/10BaHUS

OMmmnupudeckue QOpMyIbl I ONpENeieHUs TPOAOIKUTEIHLHOCTH
PEMOHTHOTO IIMKJIA, COCTaBIEHHbIE Ha OCHOBE OOOOIIEHHOTO OIbITa
OKCIUTyaTalli W CTATUCTHYECKUX JAHHBIX, BIIOJIHE TIPUEMIIEMBI IS
NPAaKTHYECKUX OIeHOK. OJHAaKO B KaKJOM KOHKPETHOM Cllydae BOMPOC O
BBIBOJIC OOOpYJOBaHUS B PEMOHT [OJDKEH pEIIaThCs T0 pe3yJbTaTam
OKCIEPTU3Bl €r0 TEXHUYECKOTO COCTOSHUS, OLEHKH J((OEKTHBHOCTH W
1eJIeCO00Pa3HOCTH PEMOHTA.

Texyiue peMOHTHI MMPAKTUYECKH HE BIMSAIOT Ha PHIHOYHYIO CTOMMOCTH
o0Opy/ZOBaHWs, OHH TMOJJACPKUBAIOT 3aJaHHYI0 IPOJIOJDKUTEIBHOCTD
pEeMOHTHOTO IMKiIa. KamutaapbHBIH PEMOHT HETOCPEICTBEHHO BIHSACT Ha
PBIHOYHYIO CTOMMOCTH OOOPYIOBaHHsI, TOITOMY HEOOXOJUMO OIIEHUTh
3 PEKTUBHOCTH H IIEIECO00PA3HOCTh ITOTO PEMOHTA C TIO3UIMA H3MEHEHHSI
PBIHOYHOM CTOMMOCTH 000pPYIOBaHUS.

[IpumeHsieMass B CTaTUCTUKE aHAIWTHUYECKAs OIICHKAa HM3HOCA HWCXOJUT
TONBKO ©3 (hakTopa BO3pacTa W HE YUYHUTHIBAET PEATLHOTO COCTOSHUS
KOHKpPETHOTO obOopynoBanusi. Cumraercsi, 4YTo OOBEKT, OTpabOTABIIHIA
50...60% cBoero cpoka ciykObl (ImpEMepHOE Bpems, Koria TpeOyeTcs
KalUTaIbHBIH ~ PEMOHT), XapaKTEpU3yeTCs  aHAJIMTUYCCKHMM  HM3HOCOM
25...35%. IlpuBenenupie UPPHI UMEIOT CPETHECTATUCTHUECKOE 3HAYCHUE U
HE OTHOCSTCS K KOHKPETHOMY COCTOSIHHIO 00OpyaoBaHHs (10 WJIM TIOCIE
KalUTaJIbHOTO PEMOHTA), HE YYUTHIBAIOT U3MEHCHHUS €TI0 CTOMMOCTH.

CTOMMOCTHBIN MOIXO]T MO3BOJISIET OTBETUTH HA BOIIPOC: BBHITOJCH M HE
BBITOJICH KamHUTadbHBIA peMOHT. Kak mo0oii OM3HeC-TIPOeKT, KarmuTaIbHbIHI
PEMOHT XapakTepu3yeTcsl 3aTpaTaMd H pPe3yJbTaTOM. OKOHOMHUYECKUUH
pe3ysbTaT PEMOHTA 3aKJIIOYaeTCs B TIOBBIIICHUM PBIHOYHOW OCTATOYHOMN
cTouMocTn 00OopyaoBaHus. JlMHaMUKa W3MEHEHHUS 3TOH CTOMMOCTH OT
POAOKUTEIHHOCTH IKCIUTyaTalluy MTOKa3aHa Ha puc. 6.4.
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CO CcT

T

Puc. 6.4. I3ameHeHre 0CTaTOYHON CTOMMOCTH 000PYI0BAHUS MIPU €T
AKCILUTyaTaluu

B pesynpraTe KanmuTaJbHOTO pPEMOHTa OCTaTOYHash CTOMMOCTH
YBEJIIMYUBACTCS,, HO HE JOCTUTaeT MepBOHayanbHOro 3HaueHus C,, Tak Kak
BCErja MMEET MECTO HEyCTpaHUMBIH M3HOC. DKOHOMUYECKUI pe3ysbTaT
PEMOHTa pPaBEH pa3HOCTH CTOMMOCTH OOOpPYAOBaHHS MOCIE PEMOHTAa U
CTOMMOCTH 3TOr0 000pyoBaHus 10 peMoHTa Cyyp - Cyp.

Jis  omeHKu cToMMOCTH OOOpYyAOBaHHMA JO U IOCIE PEMOHTA
BOCIIOJIB3YEeMCsl OMIHUpPUYECKON (opmylioil st pacuera KoddduiMeHTa
¢m3nueckoro m3Hoca (kypHanm «OOOpyHOBaHHE. PBIHOK, IPEUIOKCHHE,
nieHbI», Ne3, 2000 1.)

K, = (0,208 - 0,0034B)7°, (6.57)

riae B — olleHKa TEXHHYECKOTO COCTOSHUSA 00opymoBanus 1o S0-O0amibHOM
HIKaJe;

T — XpOHOJIOTMYECKHUI BO3pacT 000pyAOBaHUS B TOJaX.

OcraToyHass CTOMMOCTb OOOPYIOBaHHA JO KalUTAIBHOIO PEMOHTA
COCTABIISIET

Crp= Co(1- Kis), (6.58)

rae C, — mepBOHavYaIbHasi CTOMMOCTh 000Dy I0BaHUS.

OcraTouHass CTOMMOCTh OOOpPYJOBaHUS MOCTE KAMUTAIBHOTO PEMOHTA
Cyp MOXKET OBITh OLICHEHA B PE3yJIbTaTe MApKETHHIOBBIX MCCIIECAOBAHUN HIIH
no BeipaxenusMm (6.57) u (6.58) mpu A0OCTaTOUYHO BBHICOKOW OIICHKE
TexHuueckoro cocrosuus (B = 45...50).

3aTpaThl Ha PEMOHT 3, BKJIIOYAIOT B CE0S CTOMMOCTb MaTE€pHaloOB U
3alacHbIX  YacTel, TEXHOJOTMYECKOH »dHepruu (HA CBapKy, pesKy,
TepMOOOpabOTKy), 3apabOTHYI0 IUIaTy PEMOHTHOIO  IIEpCOHAla €
HAYKCIICHUSAMH, HaKJIaJHbIE pacxojabl. KambKymsiuio 3aTpaT Ha PEMOHT
MO>XHO BBITIOJHUTH, HCIOJB3Yss HOPMATHBBI 3aTpar, MPEAyCMOTPEHHbBIC
cucremon I1I1P.
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AJBTEepHATUBOM PEMOHTY SBISETCS TOKYIIKA HOBOTO 0OOpYIOBaHMS,
CTOMMOCTb KOTOpOro coctapiiieT C,. BBIrOJHOCTh KamMTaJIbHOIO PEMOHTA
BBIpAXKaeTcs B MOJIOKUTEIHLHOCTH SKOHOMUYECKOT0 3¢ dekTa

2= Cy—Cyp—3,>0. (6.59)

Ecnn CTapoc 060py11013aH1/Ie HCBO3MOXHO IIpOOaTh IIO OCTaTOYHOM
CTOUMOCTH, BMCCTO CTOMMOCTH OO KAIIUTAJIbHOI'O PCMOHTA CJIICAYCT IIPUHATH

yTUIN3aIUOHHYI0  CTOMMOCTb oOopynoBanus C. Torma ycnoBue
BBITOJTHOCTH KallUTAIbHOTO PEMOHTA MPUOOPETAET BUL
2=C,—-(C,=3,>0. (6.60)

Takum 0Opa3oM, olleHKa CTOUMOCTH 00OPYAOBaHUS JI0 H ITOCIIE PEMOHTA
B COINOCTABICHWH C 3aTpaTaMH Ha €ro IPOBEJCHHE JacT BO3MOXKHOCTBH
OLIEHUTH A(P(PEKTUBHOCTH U 1EIECO00PA3HOCTh PEMOHTA.

B kauectBe mpumepa oneHuM 3(P(EKTHBHOCTh KAaUTAJILHOTO PEMOHTA
tparchopmaropa TM-1000/10 ¢ xponomorndeckum Bozpactom 10...12 net u
TeXHUYeCKNM coctosaneM, ouneauBaeMbeiM B 20, 30 u 40 6ammoB. CTOMMOCTD
HOBOTO  Tpanchopmaropa  cocraBmsser 200000 py6. CrommocTh
TpaHchopMaTopa TaKOro e BO3pacTa, HO B OTIMYHOM COCTOSHHH
(B=45...50) B coorBerctBum ¢ (6.57) u (6.58) cocrarmser 160000 py®.
CTOMMOCTBH PEMOHTA 3aBHCHT OT €TI0 CIIOHOCTH:

30000 py6. peMoHT 6€3 3aMEeHbI OOMOTOK;

90000 py6. peMOHT C YaCTUYHOW CMEHOU 0OMOTOK;

150000 py0 peMOHT ¢ TOJTHON CMEHO 0OOMOTOK.

Pacuer »ddexTuBHOCTH KamUTaTbHOTO PEMOHTa TpaHcpopMaTopa
cBeieH B Ta0ia. 6.2. BunHo, 4TO KanuTanbHBI PEMOHT TpaHcopmaTopa mpH
TEXHUYECKOM COCTOSIHUH, orleHnBaeMoM B 20 0ayuioB u TpeOyroIeM peMOHTa
C TMOJHON CMEHON 0OMOTOK, He 3(PPEeKTHUBEH.

Tadbnuuma 6.2

B K, Cap Cup C, 3, 3

20 0,75 54000 150000  -4000
30 057 93000 90000 17000
40 039 132000 30000 38000

160000 200000

Takum 00pa3oMm, OIlEHKAa CTOMMOCTH OOOpYyJOBaHUS A0 U TIOCIHE
KalUTAJIbHOTO PEMOHTa B CONOCTABICHHM C 3aTpaTaMy Ha €ro NpoBEJICHUE
JieNaeT BO3MOXKHBIM MPHHITH OOOCHOBAHHOE YIIPABICHUYECKOE PpEUICHHE B
OTHOLIEHUU 3P(HEKTUBHOCTH PEMOHTA 000PYIOBAHUS.
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6.9. O6ecneueHue 000pPyAOBAHNS 3aNIACHBIMH YACTAMU

[Ipu opraHuzanmu 3KCIUTyaTallid OOOPYAOBAaHMS CYIIECTBEHHYIO POJIb
urpaer 000CHOBaHHOE oOecleyeHue €ero 3amacHbIMM  YacTsIMU U
MaTepHalaMHu.

JlocTaTo4HOCTh ~ 3allacHbIX 4YacTed CHOCOOCTBYET OBICTpOMY H
KaueCTBEHHOMY TIPOBEJICHUIO TEXHUYECKOrO OOCIy)XMBaHUS W PEMOHTA
obopynoBanus. [ledbuuutr 3anmacHbIX YacTed MNPUBOAUT K YBEIUYCHUIO
IIPOCTOEB TEXHOJOTMYECKOTO OO0OpYyAOBaHUS;  M30BITOK - YBEJIMYMBAET
pacxopl MPEeanpUsITHS HAa NPUOOPETEHHE, JOCTABKY M XpaHEHHUE 3alacHbIX
4acTeu.

OcHoBHast 3amaya oOecrneueHus OOOpPYAOBaHUS 3aMACHBIMU YacCTSAIMU
3aKJII0YaeTCsl B MPEABAPUTEIILHOM ONpENIEICHUU UX HOMEHKIATYpPhI, a 3aTeM
KOJIMYECTBA U CPOKOB MIOCTABKH 3aMMACHBIX YaCTeH KaXKJ0r0 HAMMEHOBAHUS.

[Ipu onpeneneHnn HomeHKIamypsl 3aNACHBIX YacTeW yUUTHIBAIOTCS:

KOHCTPYKTHUBHBIE OCOOEHHOCTU 000PY10BaHUS;

TEXHOJIOTUYECKHE BO3MOXXHOCTH [0 3aMEHE €ro JJIEMEHTOB B
3aBUCUMOCTH OT CPEJICTB TEXHUYECKOTO 00CTYKMBAaHUSI U PEMOHTA,;

KBIM(PUKALKS SKCIUTyaTallMOHHOTO MEepCOoHANA;

HAMMEHOBAaHUA W3JENHM, TOJJIeKAIIUX 3aMeHaM IMpU MPOBEACHUU
IUTAHOBO-TIPEAYIPEAUTEIIbHBIX PEMOHTOB.

Onpenenenue Koauvecmea 3aMACHBIX YacCTEl MOXKET BBITIOJHSITCS Ha
OCHOBE HMEIOIIMUXCA CTaTUCTHYECKUX JaHHBIX M METOJOB TEOpUU
BEPOSTHOCTEM.

[Ipu ompeaeneHun KOJMYECTBA 3alacHBIX 4YacTed Ha OCHOBE
CMamucmuyeckux OaHHbIX YUWUTBIBAETCS OIBIT OOCIY)KMBAaHUS M PEMOHTA
aHAJIOTMYHOTO 000PYAOBaHUS, SKCILTYaTUPYEMOTO Ha JIPYTUX MPEANPUATUSIX.
Opnako B 3TOM cilyyae TpeOyeTcsi KOpPpPEeKTHMpPOBKA KOJIMYECTBA 3amacHBIX
yacTei, yduThIBaromas crneuu@uky padoThl KOHKPETHOTO MPEINpHUSTHUS:
CTENEHb 3arpsi3HEHHOCTH OKpY’Kalolled Cpeibl, KIMMaTUYECKUE YCIIOBHUS,
IPOIOJKUTEIBHOCTh pa0OTHI 000PYIOBaHHMSI C Teperpy3koi (Heaorpy3Koi) u
apyrue GakTopshl.

[Ipu pacueTe KOJIUYECTBA 3aMACHBIX YACTEH C YUETOM 8EPOSAMHOCHHO2O
Xapakmepa WX PacXoJIOBaHUS HCIOJb3YeTCS MapaMeTp MOTOKa 3asiBOK X Ha
3amacHple 4Yactu [19]. IlokazaTenb X MpencTaBisIeT COOOH KOJUYECTBO
3alpOCOB Ha OIPEJIEICHHYI0 3allacHYI0 4acTh B €JIMHUILY BpeMeHHU (CyTKH,
MecsIIl, KBapTaJ, TOoJ).

[lo nokazaremo x oOmpenensieTcss CpeAHee  KOJIUYECTBO WM
MaTeMaTHUYeCKOe OXHIaHHWE 3amacHbIx 4vactedt M[z]=XT, pacxoayeMbix 3a
BpeMsi tianupoBanus 7. OOOCHOBaHUE TAKOTO KOJMYECTBA 3alaCHBIX YacTen
SBJIIETCS CIMIIKOM MPUOIMKEHHBIM, MOCKOJIbKY BEPOATHOCTh PACX0I0BAHUS
3a Bpems I He 0oJjiee Z 3amacHbIX YacTei cocTapisieT iuib 50%.

Od4eBuAHO, YTO JIA MPAKTHUYECKMX PACUETOB KOJIMYECTBA 3aMacHBIX
yacteil Z pedyeTcst Oosibliiee 3HAaU€HUE BEPOSITHOCTH UX UCIIOJIb30BaHUS.
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Bocnonszyemcss teopemoit IlyaccoHa, B COOTBETCTBUM C KOTOPOWU
BEPOSITHOCTh pPAacXoJOBaHUS 3a Bpems 1 pOBHO K 3amacHbIX dacTel
COCTAaBIISICT:

M[zZ]
k!

P(k) =

exp(-M[Z]). (6.61)

BepositHocTh TOTO, uTO 3a Bpemsi 1 OyneT u3pacxoJoBaHO HE Oojee Z
3aIlaCHBIX YacTel, COCTaBUT:

4
P(2) = ) P(k). (6.62)
k=0
C yuerom (6.61) 5Ta BEpOSITHOCTD ONIPEIEITUTCS 110 BBIPAKESHHIO
2 k
P(Z)=exp(-M[2]) 3" LZ] | (6.63)
k=0 '

[Tonme3ysice BeIpakenueMm (6.63), mpu 3amanHOM 3HaueHuu P(Z) u
NpeBapUTEILHO BbIUMCIEHHOM M[Z] MoOXHO yCcTaHOBUTH Tpebyemoe
KOJIMYECTBO 3allaCHbIX YacTed Z, pacxomayemblx 3a Bpemsa 1. Ilockonbky
HETIOCPEJICTBEHHAS BBIUMCIIUTENIbHAS TPOLeAypa 1O BbIpaxeHuoo (6.63)
JOCTAaTOYHO CIJIOJKHAs, B MPAKTHYECKUX pacueTax MOJb3YKTCS TaOIUuIlaMu
WJIK HOMOTPaMMaMH.

B kauectBe mnpummepa B Tabn. 6.3 s M[z]=1,2...7 mnpuBencHbI
otHomrenuss Z/M[z] npu Tpex 3nHauenusx P(z) = 90, 95 u 99%.

Tabauma 6.3

ZIM[z] npu P(2),%

M[Z] 90 95 99
1 1,8 2,3 34
2 1,65 2,0 2,65
3 1,57 1,83 2,4
4 1,5 1,75 2,25
5 1,47 1,67 2,05
6 1,4 1,63 2,0
7 1,37 1,6 1,85

Jlnst joctaTouHo 6oMbIIuX 3HaueHHi Z (2>20) npu BHIYUCICHUSIX MOYKHO
MOJIb30BaThCs  MPHONMKEHHBIMH — OMIUpUYeCKUMH  (opmynamu. Tak,
Hanpumep, st P(2)=95%

z=5+1,12M[z] mpu 20<z<60...70; (6.64)
z=10+1,06M[Z] 1npwu z> 60...70. (6.65)
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[Ipy TEXHUKO-3KOHOMUYECKOM OOOCHOBAHUM PALMOHAIBHBIX CPOKOS
noCcmaeéKu 3allaCHBIX 4YacTed B KayeCTBE UCXOAHBIX JAHHBIX IPUHUMAOTCS
[18]:

Z - IOJHBIN CIIPOC 3aIIaCHBIX YacTel 3a Bpemsl IUIAaHUPOBaHuA T

Co - YAEIBHBIE 3aTpaThl HA XPAaHEHUE 3aIIACHBIX YaCTEH;

Cp - 3aTparhl HA IOCTABKY 3aIllaCHBIX YacTeM.

Ilonaraercs, 4ToO BHYTPUM HHTEpPBaJAa IUIAHUPOBAHUA [ TIOCTaBKa
3aIM4acTeil OCYIIECTBIISETCS MapTUsAMK Z=Z/N, rie N - HCKOMOE KOJHYECTBO
IOCTaBOK 3a BpeMs 1. BHyTpu Kaxxmoro uHrepBasia t, Mexay IOCTaBKamu
pacxo/i 3amacHbIX YacTel ABJsIeTCs JIMHEHHON QyHKuuei Bpemenn (puc. 6.5).

M

=M

"'_tl'l""

- T -

Puc. 6.5. 'paduk mocTyrieHnus u pacxoJ0BaHUsl 3alaCHBIX YacTen

CpeaHee KOJIMYECTBO 3alacHBIX YacTeM, XpaHAIIUMXCS Ha CKJIaJe B
UHTepBaJie iaHupoBanus T, cocrasiser Z/2n.

3arparhl HA XpaHCHHWE 3alaCHBIX YacTel cocTaBAT ZCo,1/2N, a 3aTpaThl
Ha UX MMOCTaBKY - Cph.

[TonHble 3aTpaThl 3a BpeMs IIaHupoBaHust 1" 0y Iy T

3= 27¢c,T/2n + ¢,n. (6.66)

Huddepenunpys QyHKIHMIO 3aTpaT MO MEPEeMEHHOW N U IMpHUpaBHUBAs
MIPOM3BOIHYIO HYJIIO, ITOJIYYUM
d3  Zc,T

Do Lolic -0 (6.67)

OnTuManbHOE KOJWYECTBO MOCTABOK 3allaCHBIX YacTed 3a HHTCPBAJI
IIJIAaHUPOBAHUSA T cocTaBur:.
Zc,T

n= . 6.68
e (6.68)

OnTuMabHBIA WHTEPBAT MEXAy mHoctaBkamu t,=T/N, a ontumanbHOE
KOJIMYECTBO 3aMaCHbIX YaCTEN B OHOM mocTaBke z=7/n.
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Taxum 06pa3oM, ONTUMUBHUPYS KOTUYECTBO M CPOKH IMMOCTABKU 3aMaCHBIX
JacTel, MOXHO TOBBICUTh 3()(PEKTHUBHOCTH 3KCIUTyaTallud OOOpYAOBaHUS,
CoKpamiass Cpokd ero mpocros. Ilpu »3TOoM cokpamaercs 00BeM
HEHUCTOJIb3yEeMbIX 3allaCHBIX YacTel, 3aTpaThl Ha UX MPUOOpPETEHHUE, TOCTABKY
Y XpaHEHUE.

6.10. 3KCH.]1yaTal_[I/IOHHaH TEXHUYICCKAsI JTOKYMCHTAIUS

Baxnbim  ¢dakTopom opranuzanuu  3(PpQGEeKTUBHOW  AKCILTyaTalluu
000pyOBaHUs  SIBIAETCS  KAa4eCTBO M TOJIHOTA  JKCIUTyaTallMOHHOMU
JIOKYMEHTAIIMU, KOTOpasi CYIIECTBEHHO BJIMSIET HA 3aTpaThl TPYJa, CPEACTB U
BpemMeHU. OCHOBOM  Takoll  JIOKyMEHTAIlMW  SIBJISIIOTCS  OTPAciieBbIC
HOPMATHUBHBIC IOKYMEHTHI:

[TpaBuita TEXHUUECKOM PKCILTyaTaIllU dJIEKTPOYCTAaHOBOK MOTpEeOUTENEH;

[IpaBuna ycTpoicTBa 3J1EKTPOYCTAaHOBOK,;

Hopwmbl ucnisiTanuit 21eKTpooOopy 10BaHus;

MexoTpacieBble TpaBWjia MO OXpaHe TpyJda IMpU SKCILTyaTaluu
AJIEKTPOYCTAHOBOK,;

I'OCT, PJI, 3aBojackh€ HWHCTPYKLUMH MO OJKCIUIyaTallUM W JIpyTHeE
JIOKYMEHTHI.

Ot o0nme HOpMaTHBHBIE JIOKYMEHTBI HE MOTYT Yy4YeCTh BCEX
crienupuIecKrX 0COOCHHOCTEN KOHKPETHBIX 00BEeKTOB. [103TOMY Ha KaxaoM
NPEANPUATAA KPOME OTPaCIIeBbIX HOPMATUBHBIX JOKYMEHTOB JIOJKHA OBIThH
CBOS TEXHHMYECKas JOKYMEHTAIlUs, OTpakarollas CTPYKTypy M CHenu(pUKy
ATOTO TPEANpPHUATHS W CHocoOCTByromas S(QQPEeKTUBHON  AKCILTyaTalluu
AIEKTPOOOOPYI0BAHMUS.

Heo0Oxoaumblii 00beM TEXHUYCSCKOM TOKYMEHTAUN ycTaHaBauBaeTcs [1]
M B 3aBUCHUMOCTH OT CTPYKTYpPbl U MOIIHOCTH MPEANPUSATUS, KOJIUYECTBA U
COCTaBa AJIEKTPOOOOPYAOBAHUS JISTUTCS HA TPU TPYIIIIHI:

TeXHUYECKasi JOKYMEHTAIIHS 10 OOBEKTY;

CTPYKTYpHOMY Toipa3zeneHuio (OTAeny, Hexy, y4acTKy);

pabodemy MecCTy.

B nmepByto rpynmy BXOIWUT CHEAYIONMIas OCHOBHAs TEXHHYECKAs
JIOKYMEHTAIIUS:

FEHEePAJIbHBIM  IUIAaH TNPEANpPUATAS ¢ HAHECEHHBIMHU  3/IaHUSAMH,
COOPYKCHUSAMU U MOJ3EMHBIMU KOMMYHUKALIUSIMU;

aKThl HaJlaJIKM, MWCIBITAHUM W TPUEMKH BJIEKTPOYCTAaHOBOK B
AKCIUTyaTalluIo;

UCITOTHUTEIbHBIE pab0oUYne CXEMBbI DJICKTPUUYECKUX COCAUHEHUH;

TEXHUYECKHUE TAacIopTa OCHOBHOTO 3JIEKTPOOOOPYAOBAHNS;

MPOU3BOJACTBEHHBIC MHCTPYKIIMH T10 IKCIUTyaTallUK 3JIEKTPOYCTAHOBOK;

JOJDKHOCTHBIE MHCTPYKIIMU 10 pab0YMM MecTaM, BKJIIOYas WHCTPYKIIUU
110 OXpaHe TpyAa U ApyTHE.
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OcHOBHasI TEXHHUYECKas JOKYMECHTAIIMS B CTPYKTYPHOM IOApa3eIcHHH
(mexe) BKIIIOYAET B ceOS:

KYPHaJIbl ydeTa 3JIEKTPOOOOpYI0BaHUS C YKa3aHHEM €ro TEXHHUYECKUX
JTAHHBIX ¥ HHBEHTAPHBIX HOMEPOB;

UCTIOTHUTENIbHBIC YEPTEXKH BO3AYIMIHBIX W KAOCAbHBIX JIMHUH H
3a3eMJIIIOIIUX YCTPOMCTB;

CXEMBI DJIEKTPOCHAOXKEHUS MO0 OOBEKTY B ILEIOM M IO CTPYKTYPHBIM
HOIPa3/ICIICHUSIM;

MIPOM3BOJICTBEHHBIC MHCTPYKIIMU TI0 SKCIUIyaTal[i¥ 3JIEKTPOYCTaHOBOK
HOIpa3/Ie/IeHus, TOHKHOCTHBIE HHCTPYKIIMU, HHCTPYKIIMH 110 OXpaHe TPYAa;

CIIHUCKH PAaOOTHUKOB, HMECIOIIUX IMPaBO OTAABaTh PaCIOPSIKCHHS,
BbIJIaBaTh Haps/IbI-I0MYCKH, JOMYyCKaTh K pabOTe, BBIMTOIHATH ONEPATHBHBIC

MEPEKIIFOUCHUSL.

Henocpencrteenno Ha pabounx MecTax (moxcraHIUAX,
pacrpeaenuTeNbHbIX yCTPOMCTBAX) JOJIKHA OBITH cieayoomas
JIOKYMEHTAIUSL:

orepaTHBHas OJHOJIMHEWHAsT CXeMa OJJIEKTPUYECKUX COCAMHEHUH, Ha
KOTOpO  OTMedaeTcsi  (pakTHUeCKoe  MOJOKEHHWE  KOMMYTAIIMOHHBIX
anmapaTos;

KypHAII y4eTa 3JIeKTPooOOPYI0BAHMUS;

KaOeTbHBIN Ky pHAI;

ONEPATUBHBIN KypHAI;

KypHaJI yueTta paOdoT IO HapsiiaM U paclopsKEHUSIM,

JUCTKH OCMOTpa 000pyI0BaHUS,

’KypHaJl HEUCTIPABHOCTEH U AEPEKTOB JIEKTPOOOOPYAOBAHNS;

BEJJOMOCTH MOKa3aHUI KOHTPOJIbHO-U3MEPHUTENbHBIX IPUOOPOB,;

BEJJOMOCTH NPOPUIAKTUUECKUX HCTBITAHUN, M3MEPEHUNH U KOHTPOJIS
COCTOSIHUSL 000PYI0BaHUS;

MECSYHbIC, TOJOBbIE M MHOTOJICTHHE IUIAHBI-OTYETHI PabOT TI0
00CITy’KHBaHHUIO 1 PEMOHTY 000py10BaHUS,

Bce n3meHeHHsI B 3J€KTPOYCTaHOBKAxX, BBIMOJIHEHHBIE B MPOIECCE HMX
HKCIUTyaTalllH, JOJKHBI CBOEBPEMEHHO OTPaXXaThCs HA CXEMax U YepTeKax.
OnepaTuBHAsi  TEXHHYECKas JOKyMEHTAlUS JOJDKHA  [EPHOJUYECKH
IPOBEPATHCS  BBIMIECTOSAIINM  ONEPATUBHBIM WM aJMUHUCTPATUBHO-
TEXHUYECKUM TIEPCOHATIOM.

I'maa 7. Jxkenuyaranusi BO3AYIIHBIX JUHUM 3JIeKTponepeaain

7.1. OcMOTp BO3AYIIHBIX JIMHUM

[lpu TexHWYeckoM OOCITYyXMBaHWUM  Bo3AylIHbIX JuHUH  (BJI)
NEPUOJUYECKU MPOBOAATCS MX OCcMOTpbl. OcMoTp — 310 00x04 BJI ¢
BU3YaJIbHOM MPOBEPKOM COCTOSIHUS Tpacchl M Bcex 3neMeHToB BJI. I'paduk
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ocMoTpoB BJI yTBepKmaercs TEXHUYECKUM PYKOBOAMTENIEM NPEANPUATUS B
COOTBETCTBHUH ¢ TpeOoBaHUsAMU [1]:

ocmotp BJI no Bceit aynne - He pexe 1 pasza B roj;

otznenbHbIe yyacTku BJI, BKirO4as y4acTKM, OMJIEKAIME PEMOHTY, HE
pexe 1 paza B roJl JOJKHBI OCMATPUBATHCS aIMUHUACTPATUBHO-TEXHUYECKUM
IIEPCOHAJIOM,;

s BJI nanpsokennem 35 kB u Beime He pexe 1 pasza B 10 net momxHbI
POBOJUTHCS BEPXOBBIE OCMOTPHI (OCMOTPHI ¢ IOJBEMOM Ha OTOPY);

s BJI nanpspxkenuem 35 kB 1 Bbllie, MpoXoasuIuX B 30HaX C BHICOKOU
CTEIICHBIO 3arpsA3HEHUs WM IO OTKPBITOM MECTHOCTH, a Takxke musa BJI
HanpspkeHueMm 35 kB u Boie, skcmtyatupyembix 20 u Oosiee JieT, BEpXOBbIe
OCMOTPBI JTOJKHBI IPOBOAUTHCS HE pexke 1 pasza B S Jier;

s BJI wanpsoxkennem 0,38...20 kB BepxoBble OCMOTPBHI JTOJIKHBI
IPOBOJUTHCS MTPU HEOOXOIUMOCTH.

[To mepe Heobxomumoctu ocMoTphl BJI mpoBoastcs B TeMHOE BpeMs
CYTOK JUIsl BBISIBIICHUS] KOPOHUPOBAHUS U OIIACHOCTH NEPEKPBITUS U30JISILUN U
BO3TOpaHUs IEPEBSIHHBIX OIOP.

Bneouepennbie ocmoTpsl BJI miim X y4acTKOB IOJKHBI MPOBOJIUTHCS
npu 00pa30BaHMM Ha MPOBOJAX M TPOCaxX rojojiefa, IpH IUISICKE MPOBOAOB,
BO BpeMs JIEIOXOJla M Pa3liiBa PEeK M TOCIIe CTUXUUHBIX OenctBuii (Oypb,
yparaHoB, ITO’KapoB) B 30He mpoxoxaeHus BJI, a Takke mocie OTKIIIOYSHUS
BJI peneiinoit 3amuToil u HeycnentHoro AlIB.

Tpacca BJI. Tlpn ocmotpax BJI, mpoxomdmmx B JIECHBIX MacCUBaX,
oOpamiaroT BHHMAaHHME Ha 3apacTaHhe IMpOCEeK, MX [MUPUHY U
IIPOTUBOIIOKAPHOE COCTOSHUE.

IIpaBriiamu oxpaHbl nekTpudeckux cerer mia BJI ycranaBnuBaercs
OXpaHHAs 30HA B BHJIE 3E€MEJIBHOIO Y4YacTKa M BO3QYIIHOTO IIPOCTPAHCTBA,
OrpaHUYEHHAas] BEPTUKAIbHBIMU IIOCKOCTSAMH, OTCTOSALIUMH MO 00€ CTOPOHBI
JUHAA OT KpaWHHUX NPOBOJOB IIPU HEOTKIOHEHHOM HX IIOJIOKEHHH Ha
PACCTOSTHUH

utst muani Hanpsbkeauem 10 1000 B — 2 wm;

muauii 10 20 kB BxmrounrensHo — 10 M;

muauii 35 kB — 15 M;

muanii 110 kB — 20 Mm;

muaui 220 kB — 25 m.

B oxpaHHOl 30HE 0€3 MHCBMEHHOIO COrJacOBaHUS C OpraHU3aLHEH,
sKkcrmyarupytomiein BJI, He mOMKHBI TPOBOAUTHCA Kakue-mubo paboThI,
CKJIaIMPOBAaHNE MaTE€pPUAIIOB, CBAJKA MyCOpa U TOMY ITOJ00HOE.

IIpn npoxoxxaeHnn BJI B HaceneHHOM MECTHOCTH pAaCCTOSHHS 110
TOPU30HTAIN OT KpaWHUX IMPOBOJOB NPU HAUOOJIBIIEM HMX OTKIOHEHUH IO
OV KANUIINX 31aHUA U COOPY>KEHHH JI0JKHBI OBITH HE MEHEE:!

2™ - nns BJI manpspkernem o 20 kB;

4 m - niis BJI manpsoxenuem 35...110 kB;
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6 M nns BJI nanpsokennem 220 B.

Onopeut. [lpu ocMoTpe onop o0paliaroT BHUMAaHUE HAa UX OTKJIOHEHUS OT
BEPTUKAJIBHOTO TOJOXEHHsS, pa3BOpPOT M YKIOH TpaBepc, MPOTrHObI
(kpuBU3HY) 27IEMEHTOB onop. B mMectax 3arimyOneHus ormop He JOKHO OBITh
NPOCEAaHNs WIM BCIYyYMBaHUS TPYHTA. Y 3KeJIe300€TOHHBIX (hyHIaMEHTOB
METAJUTMUECKUX OMOp M >KeJIe300€TOHHBIX MPUCTABOK JEPEBSHHBIX OMOpP HE
JIOTHKHO OBITH TPEIIMH U CKOJIOB O€TOHA ¢ 0OHAKEHHEM CTaIbHON apMaTyphl.

Ha omopax [OMKHBI MPHCYTCTBOBATh HUX TOPSAKOBBIE HOMEpA,
UH(GOpPMAIIMOHHBIE 3HAKM C YyKa3aHWEM IIMPUHBI OXpPaHHOW 30HBI, a B
HACEJICHHOW MECTHOCTH — NpeayNpeAuTeNbHbIe IJIaKaThl 0€30MacHOCTH.
Howmep unu ycnoBHoe o6o3HaueHue BJI nomxHbBI ObITh YKa3aHbI HA KOHIIEBBIX
OTIOpax JUHHHU, IEPBBIX OMOPAX OTBETBIICHUH, OMOPax B MECTaX MEPECEUCHHI
BJI onuHakoBOro HampsDKEHHs, OINOpPax TIEPECeUeHUsi C  KEJIE3HBIMU
JOpOTaMH, OMOpPaxX yYacTKOB MapayljieIbHO MAYIIMX JUHHUM MpU PacCTOSHUU
mexay Humu Menee 200 m.

Y  JepeBAHHBIX OMOp HE [OKHO OBbITh BUAMMOIO 3arHWBaHUs
JEPEeBSHHBIX 4YacTeW, CJIeI0B OOropaHus WM pacuieryieHus. Breminee
3arHUBaHUE ONOp ONpEAENsAeTCS BH3yalbHO, HaIU4YMe BHYTPEHHETO
3arHUBaHUsl — IMyTEM MPOCTYKUBAHUSA APEBECHHBI MOJIOTKOM B CyXYyIO H
HEMOpPO3HYIO TMOToAy. 3BOHKHH 3BYK YKa3blBaeT Ha 3[0POBYIO JPEBECHUHY,
TIIyXOH — Ha HAJIMYWE B HEH BHYTPEHHETO 3arHUBAHMUS.

[TpoBepsieTcst  coctosiHue  OaHmaxked  (XOMYTOB),  COWICHSIOIIMX
JIEPEBSIHHYIO CTOMKY C KeJie300€TOHHOW mpucTaBkoi. He momKHO OBITH
ocyiabnenust 0aHgaxel, NopaXeHUs] UX KOPPO3HUEil.

Y MeTamIM4ecKuX OIMop MPOBEPSIOTCS CBapHbIE IHIBBI U OOJITOBBIC
COCMHEHMS, COCTOSHUE AHTUKOPPO3UHHOTO TOKPBITUS M  CTEHCHb
MOpaXeHUsT SJEMEHTOB ONOp KOppO3Weld B MecTaX HapyUIeHHs 3TOTO
nokpeiTusi. He — momyckaercss — CKBO3HOE — MOpPaKEHHE  KOPPO3HUEi
METAJUTMUECKUX JIEMEHTOB OMOp, MOSBICHUE TPEIIMH B METAJIE U CBAPHBIX
mBax. ¥ (GyHIaMEHTOB METAJUIMYECKUX OIOP HE JOIKHO OBITH 3a30pa MEXY
ISITOM OIOPBI U KeJIe300€TOHHBIM (DYHIAMEHTOM.

VY kene300eTOHHBIX OMOp MPOBEPSIETCS COCTOSHUE aHTHKOPPO3HMHOTO
MOKPBITUSI W CTENEHb TMOPAXKEHUS KOppO3Ueld METaUIMYECKUuX TpaBepc.
Oco0oe BHMMaHHE yHAESETCS OCMOTPY JKeJIe300€TOHHON CTOWKH OIOpHI, B
KOTOpPO HE JOMKHO OBITh TPEIIMH U JAPYTUX TMOBPEXKICHUA OeToHa.
Tpemmnabl  CIOCOOCTBYIOT — KOPPO3MM — apMaTypbl U, CJEIOBATENbHO,
YMEHBILIEHUIO TPOYHOCTHU OTOPHI.

IIposooa u mpocwi. Y POBOJOB B TPOCOB HE JOJKHO OBITH OOPHIBOB U
OILJIaBJICHUNA OTAENBHBIX MPOBOJOK, HaOPOCOB Ha MPOBOAA IMOCTOPOHHUX
IPEIMETOB.

Y BJI ¢ wu301MpOBaHHBIMM TIPOBOJAMH THPOBEPSETCA COCTOSIHUE
U30JIALIMA TPOBOJAOB B MECTaX HUX COMNPUKOCHOBEHHS C JCPEBbIMU U
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OTZEJIbHBIMU Cy4bsIMH, COCTOSIHUE U30JIMPYIOLIEN 0005109KH
COCAUHUTEIIBHBIX U OTBETBUTEIIBHBIX 3aKMMOB.

H3zonamopovl u apmamypa. N3omaropel BJI HE TOJKHBI UMETh TPEILUH,
0’KOTOB OT IEPEKPBITHS W APYTMX BHUAMMBIX IOBPEKICHHMM Tiasypu. Bcee
U30JISTOPbl B THUPJSHAAX [JOJDKHBI OBITh YUCTBIMM W HenbiMu. [lo
WHTEHCUBHOCTH KOPOHUPOBAHUS H30JATOPOB OIPEIAEHACTCS CTEIEHb HX
3arps3HeHHOCTH. Y BJI co MTHIpEBBIMH H30JATOpPAaMU HE JOJHKHO OBIThH
CPBIBOB M3OJSITOPOB CO LITHIPEH WM KPIOYbEeB, OOpBIBA BSA3KM MPOBOJA K
U30JIATOPY, HE JIOJDKHO OBITH BBINAJACHUS U OCIHA0ICHUSI KPIOUbeB (IITHIPEit)
WU UX U3JIOMOB.

[Ipy ouneHke COCTOSHHMS apMaTypbl OOpallaloT BHUMAHHE Ha €€
KOMIUIEKTHOCTh  (Hajawmuue BceX OONTOB, TaeK, UIMUIMHTOB, 3aMKOB),
OTCYTCTBHE TpEUIUH, JAepopMali, BUIUMBIX CcJel0B Koppo3uu. Ha
MOBEPXHOCTU OBAJIBHBIX U OMPECCOBAHHBIX COCTUHUTENCH HE JTOJKHO OBITH
CJIEA0B KOPPO3UH, TPEIIMH U APYTUX MEXAaHUYECKHUX MOBPEKACHNN. ['acurenn
BUOpAIMK TOJ>KHBI OBITh HA YCTAHOBJIEHHOM IIPH MOHTAX€E MECTE.

Y mpybuamueix paspsaonuxo NPOBEPSIETCS HANIPABIECHUE 30HBI BBIXJIONA,
COCTOSIHME ITOBEPXHOCTH pPa3psAIHMKA, KOTOpas HE JOJDKHA MMETh 0KOTOB
AIIEKTPUYECKON JYyroi, TPEUIUH, pacCIOCHUN U ITyOOKHUX LIApaIlvH.

VY 3azemngiowux ycmpoiicms NPOBEPSETCS COCTOSHUE (IIEIIOCTHOCTh U
CTENIEHh TMOPAXKEHUSI KOPPO3WEH) 3a3eMJISIIOIIMX MPOBOJHUKOB M HX
COEIMHEHUH C 3a3€MJINTEIISIMM.

IIpn oueHKe COCTOSHHSI NMPOBOJOB, M30JATOPOB, apMaTypel U APYTHUX
anemeHTOoB BJI, pacmonoXeHHBIX JOCTAaTOYHO BBICOKO, IIeIecO00pa3HO
UCII0JIb30BaTh OMHOKIIb.

Bce 3ameuenHble mpu ocmoTpax AedexkTsl M HeucmpaBHOCTH BJI
3aHOCATCSA B JJUCTOK OCMOTPA, opMa KOTOPOTO MPUBOAUTCS HIKE.
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[Ipennpusitue
Pation (y4acTok)

JIUCTOK OCMOTPA

BJ1 kB HauMEHOBAHUE
Bun ocmotpa
Howmep onopsl, nposiera 3aMeueHHbIE HEUCIPABHOCTH
OcMoTp npousBeaeH OT ONOPhI Ne 110 ortopbl No
« » 20 T.

¢b.1.0. MOJINUCHh
JInCTOK OCMOTpa MPUHSIT Jara IIOJIITUCH

Bce pedexThl M HEUCHpaBHOCTH B 3aBHUCHUMOCTH OT HUX XapakTepa
YCTPAHSIOTCS PU TEXHUYECKOM 00CITY>KMBAaHUU WJIHU MJIaHOBOM pemoHTe BJI.
[ToBpexxieHus  aBapuWHOrO  XapakTepa JOJKHBI  OBITh  YCTPaHEHbI
HEMEJICHHO.

7.2. IlpopuiakTnyeckne u3MepeHUusi U UCTILITAHUS

[Tpu TexHuyeckom obcmyxkuBanuu BJI mepuoanueckn mnpoBoaATCS
npoUIaKTHUYECKHE TPOBEPKH, U3MEPEHUS M HUCHBITAaHUS, MEPHUOJUYHOCTD
KOTOPBIX JIOJDKHA COOTBETCTBOBAThH TpeOoBanmsM [1,14,21].

Onopvi. OTKIIOHEHUE OT BEPTUKAIBHOIO IOJIOKEHUS METaUIMYECKHX,
KeJIe300€TOHHBIX U AEPEBAHHBIX OMOpP N0JKHO ObITh He 6onee 1:200, 1:150 u
1:100 coorBercTBeHHO. OTKIOHEHHE OT TOPH3OHTANMM (YKIIOH) TpaBepc
KeJIe300€TOHHBIX U JCPEBSIHHBIX OMOp JobkeH ObITh He 6osee 1:100 u 1:50.
Y  epeBSHHBIX OMOp Pa3BOPOT TpPaBepC OTHOCHUTEIHHO  JIMHUH,
HePIEHIMKYIIApHO# ocr BJI, He MOIKEH MPEBHIMATh 5°; y jKele300€ TOHHBIX
U ctanbHBIX ornop — 100 mwm.

B 30Hax ¢ BBICOKOW CTENEHbIO 3arpsi3HEHHOCTH aTMOC(hepbl H3MEPSETCS
MOTIEPEYHOE CEUCHUE METAJUTMUECKUX 3JIEMEHTOB OMOp, YMEHBIIUBIIECECS B
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pe3ynbTrare KOppo3ud. /[lias 3TOM 1nenu MCHoJb3YIOTCS YJIbTPa3BYKOBBIE
TOJIIIUHOMEPBI, TTO3BOJISIONIUE U3MEPITh OCTATOYHOE CEUCHHE IJIeMEHTa 0e3
IIPEABAPUTEIBHOM €ro OYMUCTKM OT TIpsA3M M pPKaBUMHBL. JlOmyCTUMBIN
KOPPO3HIHBIA H3HOC NONEPEYHOr0 CEYEHUSI METAJUIMYECKHUX 3JIEMEHTOB OIOP
U TPOCOBBIX OTTSDKEK He JmopkeH mpeBbimath 20% or  mmomanu
NEPBOHAYAIILHOTO CEYECHMUS.

VY CcTOeK Xene300€TOHHBIX OINOp H3MEPSETCs IIMPUHA PACKPBITHS
TpemuH. Tpemuusl mupuHoit 10 0,3 MM JODKHBI  3aKpalIuBaThHCS
Biarocroiikoit kpackoi; 0,3...0,6 MM — 3aTHpaThCs MOTMMEPIIEMEHTHBIM
pactBopoM. CTOIKM OmMOp Mpu MIMPUHE pacKpbITusd TpemuH 6osxee 0,3 MM u
UX KOJM4YecTBe Oojee IByX B OJHOM CEUYEHUHU JAOJKHBI OBITh YCHIICHBI
KEJIe300€TOHHBIM OaHJaXOM, a MpU JJIMHE TakuxX TpeuwH Oonee 3 M
HE00X0/MMa 3aMEHa OMOPHI.

B TpOCOBBIX OTTSDKKax »KeJI€300€TOHHBIX AHKEPHO-YIJIOBBIX OIOP
u3Mepserca TsokeHue. V3MepeHHble TSKEHHsSI HE JIOJDKHBI OTJIMYaThbCA OT
IPOCKTHBIX 3HaueHui Oomee yem Ha 20%.

OnauH U3 METOIOB U3MEpEHUs, He TPeOYIOIHA CrielnaIbHbIX MPHOOPOB,
OCHOBaH Ha 3aBUCHUMOCTH MEXIy IMEpPHOJOM COOCTBEHHBIX KOJIeOaHHI
OTTSDKKM W BEIMYMHOW TSDKCHHUS B HEW. B OTTSKKe pykod BO30YX)HaroTcCs
KOJeOaHHsT M C TIOMOILIBIO CEKyHJAOMEpa ONpEeleiseTcss Iepuox ee
coOCTBeHHbIX KosieOaHui. BenuunHa TsbkeHHss 1 pacCUUTHIBAETCS 110

dopmyite [12]

T-AM Yy (7.1)
T

rae | — mmHa oTTSKKY, M;

M — Macca OTTSIKKH, KT;

T — NepuoJl COOCTBEHHBIX OJIHOBOJIHOBBIX KOJIEOAHUH, C.

TsokeHUst B OTTSDKKAX MOKHO OINPENENHUTh MO ynpyroi nedopmaiuun
(mporu0y) HATAHYTOrO CTAJBHOTO KaHATa, MOCKOJIBKY CYIIECTBYET MpsMast
3aBHCUMOCTh MEXIY TshkeHueM T U cuiioi P, BeI3bIBatolie mporu6 f kanara:
P = Tf. BeinonHEHHBIC TI0 YKa3aHHOMY TPUHIUIY HU3MEPUTEIN TSOKEHHS B
ortsokkax (MTO) mo3BOJISIOT OCYIIECTBIIATh M3MEPEHHsI C MOTPEIIHOCTHIO,
He TpeBbliaroneit 2%.

CreneHp BHEIIHETO WJIM BHYTPEHHErO 3arHUBAHUS JIEPEBSIHHBIX OIOP
ompenenseTcss npuOopamu, TMPUHLUUIN JEHCTBUS KOTOPBIX OCHOBAH Ha
U3MEPEHUU XOJa W YCWIHS, C KOTOPBIM HIJIa IPOKAJIBIBAET JIPEBECHYIO
CTOWKY. ['panHuma mexay 3I0pOBOM M 3arHUBIIEH 4YacTAMH JIPEBECUHBI
ONpenesAeTcss MO PE3KOMY W3MEHEHHMIO J3TOr0 YCWUJIMA. 3arHUBUIYIO
JpEeBECUHY UrJia npokasiBaeT ¢ ycuinruem meHee 300 H.

B pesynbrate u3MEpeHU ONpenessaeTcs AUaMeTp 3J0pPOBOM 4YacTH
JPEBECUHBI TIPU BHEIHEM 3arHUBaHUM (WJIM SKBUBAJICHTHBIA JAMAMETp MpPU
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BHYTpeHHEM 3arHuBaHuu). CToiiKa JEpeBSIHHON OIOpBI OpakyeTcs u
MOJIICKUT 3aMEHE MPU AUAMETPe 3J10POBOI YaCTH MEHEE:

12 cMm (BJI mo 35 kB);

15 cm (BJI 35 kB 1 BbiuIe ¢ mpoBogamMu cedernneM 10 120 mm?);

18 cm (BJI 35 kB 1 BbiuIe ¢ mpoBogamu cedernneM Goree 120 Mm?).

Ilposooa u mpocer. Ctpenbl MpoBeca MPOBOJAOB U TPOCOB JIOJKHBI
OTIIMYATHCSA OT MPOEKTHBIX 3HaueHUil He Oonee yeM Ha 5%. PaccrosHus ot
npoBo0B BJI 10 moBepXHOCTH 3eMiIM JOTKHBI OBITH HE MEHEe!

5™ - i BJI no 1 kB ¢ camoHecymuMy U30JIMpOBaHHBIMU POBOAAMU;

6 M — TO %€, HO C TOJIBIMU MTPOBOJAMH;

6 M - i BJI Beiie 1 kB ¢ n3o0aupoBaHHBIMU TPOBOAAMH;

7 ™ - g BJI nanpsbxenunem o 110 kB B HaceneHHON MECTHOCTH;

6 M - TO e, HO B HEHACETICHHONH MECTHOCTH,

S5 M - TO €, HO B TPYAHOJOCTYTHOH MECTHOCTH,

8 ™ - st BJI nanpspxkenuem 220 kB B HaceneHHONH MECTHOCTH;

7 M - TO e, HO B HEHACEJICHHONH MECTHOCTH,

6 M - TO e, HO B TPYAHOAOCTYTTHON MECTHOCTH.

Pacctosnus ot npoBooB BJI 10 pa3nudHbIX 0OBEKTOB U COOPYKEHHH B
MecTax nepeceueHuit u commkenuit BJI ¢ aTumu o0bekTamMu TOJKHBI OBITH HE
MeHee YCTaHOBJICHHBIX [2, 21].

[Ipy yMeHbIIEHUH IUIOMAAW TMOMEPEYHOr0 CEYEHHUs MPOBOJIOB
BCJIEICTBUE OOpBIBa, HCTUPAHUS WIM OIUIABICHUA OTACIBHBIX IPOBOJIOK
Oomee yem Ha 16% (amromuHMEeBBIe TpoBoma) u Ooiee yem Ha 33%
(cTanmeamoMuHUEBBIE TTPOBOJIA) AC(PEKTHBIA YIaCTOK MPOBOJA JOKEH OBITH
3aMEHEH.

Y H30JIUPOBAaHHBIX MPOBOJOB OIPENEISAIOTCS pa3Mepbl MOBPEKICHUA
U3O0JISLINH. MecTta HE3HAYUTEITHLHOTO MOBPEXKICHUSA U30JISLUN
PEMOHTHUPYIOTCS C TIOMOIIbIO TEPMOYCAKHBAEMBIX PEMOHTHBIX JIEHT WU
MamxkeT. [Ipy 3HaUUTETbHBIX MOBPEXKACHUAX W3OJSIUH Ae()EKTHBIN y4acTOK
BBIPE3aeTCs U 3aMEHSIETCSI HOBBIM.

Hzonamopwr u apmamypa. ConpoTuBiieHHE OAHOro (appopoBoro
U30JIATOPA TUPJSHIBI, U3MEPEHHOE METraOMMETPOM, JOJKHO OBITH HE MEHee
300 MOwm. Takue u3MepeHUs: MOTYT BBIMOJIHATHCSA TOJBKO Ha OTKJIIOUEHHOM
auHUM. be3 OTKIIoueHUs IMHUN U3MEPSIETCs pacipeielieHne HaMPsHKEHUS 10
U30JIATOpaM  TUPASHABL. JIs 3TOro  MCHONB3yeTCsl  M3MEpUTEIbHAS
u3onupymomas mranra. Hanpsokenus Ha GapPopoBbIX H30JIATOPAX TUPIISTHIBI
coctaBisioT oT 5 10 20 kB Ha ogHoM m3omnsTope. Hanbonbiee HanpshxkeHHe
IPUIIOKEHO K M30JISITOPY CO CTOPOHBI MPOBOJA, & HAMMEHBIIUE HAMIPSKCHUS
— K M30JIATOpaM B cepeaunHe TUpiasHabl. CyMMa HampsoKEHUN Ha U30JIATOpax
TUPJSHABI HE T0JDKHA OTINYaThCs oT (pasHoro Hampspkenus BJI 6ornee uem Ha
+10% y meTauMyecKux M >kene300eTOHHBIX ornop u Oonee yem Ha +20% y
JIEPEBSIHHBIX OTIOP.
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B kauectBe mnpummepa B Tabn. 7.1 mpuBeneHO ycpeaHEHHOE
pacripeiefieHue HampsbKeHus: Mo TupisHiae u3 7 GaphopoBBIX H30JISTOPOB
mis BJI nampsbkenunem 110 xB. Hywmepamust u30isTOpOB HauuWHAEeTCsl OT
TPaBEPCHI OMOPHI.

Taonuma 7.1

Hanpskenue, kB, Ha 0THOM u304TOpE

1

2

3

4

5

6

~

9

6

5

Z

8,5

10

18,5

W3onstop Opakyercsi, eciu HampspkeHue Ha HeM MeHbiie  50%

YKa3aHHOTO.
HUcnpiTannss W u3MEpeHHs YCTAaHOBJIEHHBIX Ha BJI crexisaHHBIX
MOJABECHBIX  HM30JIITOPOB, H3OJIITOPOB  BCEX THUMNOB Ui  MHOJABECKHU

IPO303aIIUTHOIO TPOCA U IMOJHMMEPHBIX H30JATOPOB HE IMPOU3BOIATCS; UX
KOHTPOJIb  OCYILECTBIISIETCA TOJBKO BHEIIHUM OCMOTPOM. CTEKJISHHBIE
U30JISTOPBI OpaKyroTCA U MOJJIEKAT 3aMEHE MPU MOSABJICHUH HA MOBEPXHOCTH
CTEKJIa BOJIOCSHHBIX TPEIIHH.

Cuennast apmatypa Opakyercsi, €CIu €€ MOBEPXHOCTh CIUIOIIb OpaKeHa
KOppO3HEi, Ha IMOBEPXHOCTU €CTh TPEIIMHBI, CJEAbl OIUIABICHUS U
MEXaHUYEeCKOW AepopMalliy, MapHUPHbIE COCIMHEHUS MUMEIOT M3HOC OoJjee
10%.

Y mpybuameix paspsaonuxoé W3MEPSIOTCS BHEIIHUI W BHYTPEHHHM
UCKpPOBBIE MPOMEXYTKM M JAHAMETP JOyrOracUTENbHOro KaHaia. JlinHa
BHEIIHETO HCKPOBOI'O IMPOMEXKYTKA JIOJKHA COOTBETCTBOBATH MPOEKTHOMY
3HAYEHUIO, JJIMHA BHYTPEHHETO HCKPOBOTO MPOMEXKYTKAa HE JIOJDKHA
OTIIMYATHCS OT MPOEKTHOTrO Oosiee ueM Ha 5 MM. JlnaMeTp AyroracUTeIbHOTO
KaHajla B 3aBHUCHUMOCTM OT THUIIA pa3psAHUKA HE JOJDKEH NPEBBIIIATH
HavYaJIbHBIN auameTp Ooiee yem B 1,3...1,5 pa3za.

3asemnarowue  ycmpoucmea. VI3MepeHUs]  CONPOTUBICHUM
BBINIOJIHSAIOTCS €KETOHO B MEPUOJT HAUOOJIBIIErO BHICBIXaHUS IPYHTA.

ConpoTuBiieHHs TOBTOPHBIX 3a3€MIICHMM HyJieBoro mnposoja BJI
HanpsokeHueM 10 1 kB gomkuber 6piTe HEe 60nee 30 Om. B cersix Takoro
HanpsDKeHUs, padOTaoIUX € TIYyX03a3€MJIICHHOW HEUTpalblo, U3MepseTcs
MOJTHOE COMPOTUBIIEHUE TMETIH «(a3a-HyJdb» U PACCUUTHIBACTCA TOK
0/1HO(ha3HOro KOPOTKOro 3aMblkaHMs. [0 BelIMunHE 3TOro Toka mpoBepseTcs
HAJEKHOCTh CpadaThIBaHUS 3alIUTHOrO aIIapaTa, yCTAHOBJIEHHOTO B Hayale
JHHH.

Ha BJI nanpsbxennem Beiiie 1 kB conporunenus 3Y ycTaHaBIMBAKOTCS
B 3aBHCHUMOCTH OT YJI€JIbHOI'O COMPOTHUBIICHUS IPYHTa P U JOJKHBI OBITH HE
0oJjiee BEIMUWH, YKa3aHHbBIX B Ta0M. 7.2.

3y
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Tadbnuuma 7.2

VnennHOE Conportusnenue 3V,
COIIPOTHUBIICHUE OMm
rpyHTa p, OMmm

o 100 10
6onee 100 g0 500 15
6omee 500 g0 1000 20
6osee 1000 no 5000 30

6onee 5000 610°p

Pesynbrats U3MEpeHUi oopMIISIFOTCS COOTBETCTBYIOIINUMU

IPOTOKOJIAMH.

[TpoBepka 3V co BCKphITHEM TPYHTa MPOU3BOJIUTCS HE MEHee ueM y 2%
Ommop OT OOIIEro 4Ymcia Omop C 3a3eMJIMTENSIMU. YKa3aHHYIO IPOBEPKY
ClieyeT MPOBOJUTH B HACENEHHOW MECTHOCTH M Ha ydacTKax ¢ HamOoJjee
arpecCUBHBIMU W TUJIOXO TMPOBOJSIIMMH TPYHTAMHU. DJIEMEHT 3a3EMIIATEIS
JIOJDKEH OBITh 3aMEHEH, eCiu Koppo3uei paspyiieHo 6osee 50% ero ceuenus.

7.3. Onpenenenne MecTa MOBPeEKIEHUSA

[IpoBeneHre NEPUOJNYECKUX OCMOTPOB, NPOPUIAKTUYECKUX U3MEPEHUI
U WCTIBITAHUM HE TapaHTUpyeT Oe30TkazHoi pabotsl BJI. B mpakTuueckoii
JKCIUTyaTalluM BCErJa MMEIT MECTO Clly4auHble moBpexaeHus BJI:
onHo(a3Hble M MHOTo(a3Hble 3aMbIKaHUs, OOpPBIBBI MPOBOJOB M JApPYTHE
noBpexacHuda. OgHOM M3 BaXHBIX 3ajauy JKciuryataunu BJI  sBisiercs
OBICTPOE ONpENeJICHUEe MeCTa NOBPEKIEHUS U MPOBEACHHE PEMOHTHO-
BOCCTAHOBHUTENIbHBIX  pa®oT. Ilpu  OoNbLION  MOPOTAKEHHOCTH  H
PAa3BETBICHHOCTH pACHPEACIUTEIbHBIX CETEH YyKa3aHHas 3ajada MOXKET
3¢ (pexTUBHO pemaTbCsi TOJBKO TPH  HCHOJb30BAHUU  CHEIUATbHBIX
TEXHUYECKUX CPEICTB, ONPEACIAIOIIMX IOBPEKACHHYIO JINHUIO U PACCTOSTHUE
JI0 MeCTa MOBPEKICHMUS.

Texuuveckue cpenctsa s onpexaeieHUs mecta noppexacHus (OMII)
IMPOKO MCIOJB3YIOTCS NpH dKcIuryaTanuu BJI Bcex knaccoB HanpshkeHuid. B
3aBUCHMOCTH OT Kjacca HampsbkeHus cpenctsa OMII moxHO pa3nenuTts Ha
nBa Buja: cpeactsa OMII B ceTsix ¢ OOJIBIIMMYU TOKaMU 3aMBbIKAHUSI Ha 3€MITIO
(110-220 kB) u cpeactBa OMII B ceTsiX ¢ MaabIMH TOKAaMHM 3aMbBIKaHUs Ha
3emiio (6...35 kB).

JIuHUM >3NeKTpUYECKUX ceTeld C OOJIbIIMMU TOKaMU 3aMbIKaHUA Ha
3EMJTI0 XapaKTEPU3YIOTCS JOCTATOUHO OOJIBIION MPOTSKEHHOCThIO. MeTobl U
cpeactBa OMII 31ece OCHOBaHBI HA U3MEPEHNH U 3aIIOMUHAHUH T1apaMETPOB
aBapuiHOTO pexkrMa (TOKOB M HANPSHKCHUW TPSAMOM, OOpaTHOW M HYJIECBOM
TIOCJICIOBATEIBHOCTH) U BBIYUCICHUH PACCTOSHHS JI0 MECT MOBpEeXIcHHs. B
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TaKUX CETSAX HCMOJB3YIOTCA, KAaK IPaBUJIO, JBYCTOPOHHUE METOMBI,
OCHOBaHHbIE Ha (PUKCAIIMU TOKOB M HaIpsDKEHUM 1o KoHam BJI.

JIns n3MepeHns M 3alOMUMHAHMS TOKOB M HAIIPSKEHUM HCIIOJIB3YHOTCS
MOJTYTIPOBOTHUKOBBIE M MHKPOIPOLIECCOpHBIE (PuKcupyronie npudopsl. I1o
CPaBHEHUIO C IOJIYIPOBOJHUKOBBIMH, MUKPOIPOLECCOPHBIE (PUKCHUPYIOIIHE
npuOOPBI O3BOJISAIOT peain3oBaTh Oosee crnoxkHbie anroputmsl OMII, Gonee
MPUCIIOCOOJIEHBI K TMEPenporpaMMHUpPOBAHUIO TIPU W3MEHEHUU IMapaMEeTpOB
cetH, Oonee TouyHble. OMBIT AKCIUTyaTAIl[M MHKPOIPOLIECCOPHBIX MPUOOPOB
OMII mnoxka3asi, 4YTO NOTPEIIHOCTh  OINPEAEIICHHsS] PACCTOSHUS JO MecTa
MOBPEXACHUS HE TpeBbIIaet 5 %.

[Ipy noBpexJIeHHH Ha KOHTpoiupyeMoill muHuM cpenctea OMII
OCYIIECTBISIOT B TEMIIE TIpolecca JUIIb (PYHKIHH H3MEPEHUus U
3allOMHUHAHUS TOKOB M HaIpsDKeHUH aBapuiiHoro pexuma. OOpaboTka
pPE3yJbTAaTOB M3MEPEHHsI BBIIOJHICTCA YXKE IIOCIE OTKIKYEHUS JIMHUU
PEIECUHON 3aIIUTOM.

L (z)

Ly (2y)

I l9
l!’1 L|J" Ll’z
| I
1 1 )

Puc. 7.1. HanpspbkeHust 1 TOKH B JINHUU B MOMEHT IOBPEKICHHS

[TycTh B HEKOTOPOW TOYKE JIMHHWH, COCTUHSIONMICH MOACTaHIu 1 u 2,
(puc. 7.1), TMPOWCXOMUT TMOBPEKACHUE, HApUMEp OAHO(A3ZHOE KOPOTKOE
3aMblkaHue. IHIMKATOPhl, YCTAHOBJIEHHBIE 10 KOHLAM JIMHUH, (PUKCUPYIOT B
aBapUUHOM pEeXUME TOKM M HanpspkeHus. llapamerpel aBapuiiHOTO pexuma
CBSI3aHBI COOTHOLLICHUSIMU

U1+|1Zx= UX, U2+|2(Z- ZX)=UX, (72)

rae Ui, U, u Uy — HanpsikeHHsT HyJIEBOM IOCJIEI0BATEILHOCTA IO KOHIIAM
JIMHUM U B MECTE MOBPEXKACHUS,
l1, I, — TOKM HYyJIEBOM MOCIEI0BAaTEILHOCTH IO KOHIIAM JIMHUM,
Z, Zy — CONPOTHUBIICHUS HYJIEBOM MOCIEA0BATEILHOCTH JUHUHM M ydacTKa J10
MecTa TOBPEKICHMUS.

[TpupaBHKBas JI€BbIC YaCTH BhIpakeHU# (7.2), HOTyIrM

1,2+U,-U;

Z, = (7.3)

I1+I2
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HOI[CJ'II/IB npaBon nu JIeBYIO qaCTUu IMOCICOAHETO BBIpa)KeHI/ISI Ha yﬂeanoe
COHpOTI/IBJIeHI/Ie HpOBOI[OB JIMHUHN Zo, HOJ’IyLII/IM HCKOMOC paCCTO}IHI/IC 0 MECTa
IOBPCKICHHUS .

l,z+U,-U
L, = 2 2 1, (7.4)
Zo(l,+1,)

[TapameTpbl TUHUU Z U Z, BBOASITCS C KJIABHATYPhI YCTPOMCTBA IPHU €0
ycTaHoBKe. Bennunna Ly B KuioMerpax BbIAAeTCsl Ha AUCIUIEH yCTPOMCTBA.
BO3MOXHOCTh MCKJIIOYEHUSI W3 pACUYETHBIX BbIpaK€HUN HampspkeHus Uy
MOKa3bIBA€T HE3aBHUCHUMOCTh pe3ysibrara OMII oT compoTuBiieHHs B MecTe
MOBPEKICHUS.

Cy1iecTBeHHOM OCOOCHHOCTBIO CTPYKTYPhI paclpeeTuTeIbHbIX CeTel
6...35 kB sBaseTcs ux pa3BeTBICHHOCTh. PaccTosiHus 10 MecT MHOTO(a3HBIX
3aMBIKAHMM B 3THX  CeTaX  ompeaeisitores  cpeactsamu  OMII,
YCTQHOBJICHHBIMM Ha MUTAIONUX TMOACTAHIMIX (OJIHOCTOPOHHUE CPEICTBA
OMII). OnmHako naxe BHICOKAst TOYHOCTh ATHX CPEICTB HE IMO3BOJISET yKa3aTh
MECTO MTOBPEKIEHUS BCIEICTBUE PA3BETBICHHOCTU CETEN.

Ha puc. 7.2 moka3aHa pa3BeTBJIICHHAas JJeKTpuueckas cerb. I[locme
OTKJIIOUEHUS TIOBPEKACHUS BBIKITIOUaTeaeM Q 1 ompeneneHus pacCTOSTHUS 10
MeCTa IMOBPEXKIEHHs BO3HUKAET 3ajladya ONPENEIICHHsS] aBAPUHMHOIO y4acTKa
pa3BETBICHHON CETH, TOCKOJBbKY MOBpexkAeHHs B Toukax K1, K2 umm K3
SBJIAIOTCS] PABHOYAAJICHHBIMU OT MUTAIOIIEH MOJACTAHIUH.

Q —2 K2
H—& ' 7= O

K1

Puc. 7.2. PaccTaHoBka ykasaresnei TOBPEXKISHHOTO yJacTKa B
Pa3BETBJICHHOW CETU

JIns OpUCHTHUPOBAHUS TP IIOMCKE MeECTa IMMOBPEXKICHUS B MeCTax
pa3BETBIICHUS CETH YCTaHABIMBAIOTCS yKa3aTeIU IMOBPEXKICHHOTO YYacTKa,
dukcupyromue (HakT NpPOTEeKaHUs TOKa KOPOTKOro 3ambikaHus. Ilo
MOJIOXKECHUSAM yKaszaTenei 1, 2 u 3 dKCIuTyaTallMOHHBIA TIEPCOHAN MPABHILHO
oTpeeNisieT HampaBiCHHE MOMCKAa MeCTa MOBpPEXAeHUs. B uyacTHOCTH, mpH
3aMbIKaHUU B Touke K1 akT mpoTekaHusi Toka KOPOTKOTO 3aMbIKaHUS OyeT
3a()UKCUPOBaH TOJIBKO yKazaresiaem 1.

B anekTpudeckux ceTsxX ¢ M30JIMpoBaHHOW HeWTpaabio (6...35 kB) Tok
0aHO(A3HOTO 3aMbIKAHHWS Ha 3EMJII0 HMEET EMKOCTHOM XapakTep, a IIo
BEJIMYMHE 3HAYUTENbHO (Ha OJWH-BA MOPSAJKA) MCHBIIE TOKA HArpy3KH.
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Manas BelMYMHA TOKOB 3aMBIKAaHHUS HA 3€MJII0 HUCKIIOYAET BO3MOXKHOCTD
MPUMEHEHUSI PACCMOTPEHHBIX BbIlIe METOJI0B U cpeacTB OMIL.

B cootBerctBum ¢ [1] nmomyckaercs paboTa ceTH ¢ 3a3eMIICHHOU (a3oii
0 YCTpAaHEHUs TMOBPEKICHUS, MPU STOM SKCIUTyaTal[MOHHBIM MepcoHal
00s13aH OTBICKaTh M YCTPAaHUTh MOBPEKJICHUE B KpaT4yallliMii CpOK.
OTpickaHne MecTa OAHO(A3HBIX 3aMBIKAHUN Ha 3€MIII0 OCYIIECTBIISETCS C
MOMOIIFI0 TIEPEHOCHBIX TMPUOOPOB, u3Mepsomux BOmm3n BJI ypoBeHb
MarHMTHOTO MOJII TOKOB HYJIEBOM MOCIEI0BATEIbHOCTH.

[IpuHnun omnpeneneHrs MecTa 3aMbIKaHUS Ha 3€MJII0 B Pa3BETBICHHOMU
CeTH WILTIOCTpUpyeTcs cxemoit (puc. 7.3), cocrosmien u3 auamin Wi, W,, W5 1
W,. Ilpu 3ambikanuu B Touke K dYepe3 MECTO MOBPEKIACHUS MPOTEKAKOT
€MKOCTHBIE TOKH HYJIEBOW IOCIIEIOBATEIbHOCTH, 3aMBIKAIOIIUECS Yepe3
pacmpeneieHHbIe €MKOCTH JIMHWHW, TpEJICTaBlIeHHbIE Ha puc. 7.3
cocpenoroueHHbIME eMKOoCcTsIMU Ci, Cp, C3, C4 m Cs. Pacnpenenenue >tux
TOKOB B JINHUSIX CETH MTOKA3aHO 3MIOPAMU.

BenmuunHbl TOKOB, pactekarormmxcs o Juauu W, BieBo (los') 1 BrpaBo
(los”) oT MecTa 3aMbIKaHHS MPOMOPIIMOHAIEHBI CyMMAapHBIM €MKOCTSIM Ha
3eMJTIO

los' = K(C4' +C1+Cy+Cy); los”=k(C4"), (7.5)

rae K — ko3 GUIMEeHT MpornopIuOHATBHOCTH.

HauGonpiuii ypoBeHb €MKOCTHBIX TOKOB HYJIEBOM MOCIEAOBATEILHOCTH
UMEET MECTO B MOBPEXKACHHOW JIMHUM O MECTa 3aMbIKaHUs, MOCIE KOTOPOTO
YPOBEHb 3THUX TOKOB PE3KO YMEHbIIIAETCHI.

W,

2

Puc. 7.3. Cxema ceTn u 3IIOpHI TOKa3aHUIA MEPEHOCHOTO MPrUOopa B
Pa3TUYHBIX €€ Y4acTKax

[IpumeHeHne NepeHOCHBIX NPUOOPOB, pPEarupyrolUMX HAa MarHUTHBIE
nosisi ocHoBHOU dactoTel (50 I'm), 3aTpymHEHO BCIENCTBHE 3HAYUTEIHHOTO

107



BIUSHUSA Ha U3MEPEHHs paboyux TOKOB JuHUM. [losTOMYy mpu moucke mect
3aMBIKAHMIM Ha 3€MJII0 MCHOJB3YIOT NPUOOPHI, pearupyroniue Ha BBICIINE
FapMOHUYECKHE  COCTABJLIIOIIME MArHATHOTO TIOJs TOKOB  HYJIEBOU
IIOCJIEIOBATENBHOCTH. B 3TOM cilyyae BIMSHHE TOKOB HAarpy3kKh Ha
PE3yIbTaThl U3MEPEHUS CYIIECTBEHHO MEHBIIIE.

7.4. Bopn0a ¢ rosojeaomM

['osoneIHO-U3MOpPO3€BbIE  OTIIOKEHHS HAa mpoBojax u Tpocax BJI
IPOUCXOMAT IIPHU TeMIeparype Bosayxa okoso -5°C u ckopoctu Betpa 5...10
m/c. TlomHast Macca TOJIOJIETHO-U3MOPOCEBBIX OTJIOXKEHUH MPUBOJUTCS K
(bopme moJIoro MUIMHIPA JibJa ¢ TONIMHON CTeHKH, paBHOU b (puc. 7.4).

Mpoeon lNononen

Puc. 7.4. neann3upoBaHHOE MIPEACTABICHHUE IOJIOJIEIa HA TPOBOJAX

[To TommmHE CTEHKHW roJiojiena Mpu moBTopsieMocTH 1 pa3 B 25 mer
TEPPUTOPHS CTPAHBI ICTUTCS Ha 8 pallOHOB:

| paiion b =10 mwm;

Il paiton b =15 mm;

[l paiion b =20 mwm;

IV paiion b =25 mm;

VY paiion b =30 mwm;

VI paiion b =35 mwm;

VII pation b =40 mwm;

0co0bIi b >45 mwm.

KapThbl paiioHUpOBaHuUs CTpaHbl IPUBOIATCSA B [2].

['onmonen oOycnaBauBaeT AOMOJHUTEIbHBIC MEXAHUYECKUE HArPy3KU Ha
Bce 3neMeHThl BJI. [Ipu 3HaUUTENBHBIX TOMOJIEAHBIX OTI0KEHUAX BO3MOXKHBI
OOpBIBBI MPOBOJIOB, TPOCOB, pa3pylLICHUs] apMaTyphl, HU30JSATOPOB U Jaxe
onop BJI. T'ononen MoXeT OTKIaAbIBaTLCSA MO (Da3HBIM MPOBOAAM JOCTATOUYHO
HepaBHOMepHO. CTpenbl mpoBeca MPOBOJOB C ToJIoJeoM M 0e3 rosojena
MOTYT OTJIMYATbCS HAa HECKOJBKO METpPOB. Takas pa3peryiaupoBKa CTpel
npoBeca, a TakKe HEOJHOBPEMEHHBIM cOpOC TojoJjiea MpU €ro TasiHUuH,
BBI3BIBAIOIINNA  «IOJICKOK» OTIEIbHBIX IPOBOJIOB, MOTYT TMPUBECTH K
MEPEKPBITUIO BO3AYIIHOM M3OJSALMU. [oyiosien ABIAETCA OOHOU W3 IPUYUH
IUISICKUA» TIPOBOIOB, CIOCOOHOM MPUBECTH K UX CXJIECTHIBAHUIO.

Ha webompmmx yvactkax BJI  mpousBomutcs, Kak MpaBHIIo,
MEXaHUYECKOE yaaleHue ronoisiena. st 3Tol 1eau UCIONb3YKOTCS IIECTHI,
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BEPEBKH M Jpyrue MNOJApy4yHble cpeacTBa. [Ipm MexaHHMYECKOM yAalleHUn
rojioyiea 6e3 oTkirodeHus: BJI 10mKHBI HCTIONB30BaTHCS IIECTHI U3 OAKENNTA,
CTEKJIOIJIACTUKA U JPYTOro U30JISIIUOHHOIO MaTepuaa.

OCHOBHBIM ME€TOAOM OOpbHOBI € TOJNONEIOM TMIPH SKCIUTyaTaluu
npotTsbkeHHbIX BJI siBisieTcs ero IiaBka 3a CYET HarpeBaHHUsl IPOBOJIOB
OPOTEKAIONMM 10 HUM TOKOM. CyIIecTByeT MAOCTaTOYHO OO0bIIoe
KOJIMYECTBO CXEM IUIABKH TOJIOJNENA, ONPENETIIEMbIX CXEMOM AIEKTPUYECKON
CETH, HArpy3Koll mNOTpeOUTeNei!, BO3MOXKHOCTbIO OTKIIOYEHUS JIMHUN U
IpyruMu (hakTopamu.

Cxema T1UIaBKM ToOJIOJNE€NAa TEPEMEHHBIM TOKOM HMCKYCCTBEHHOTO
KOPOTKOT0 3aMbIKaHUs [T0Ka3aHa Ha puc. /.5,a.
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Puc. 7.5. [IpuHIMIHATBHBIC CXEMBI TUIABKH TOJI0JIE/Ia IEPEeMEHHBIM (a) U
BBINPSIMIICHHBIM (0) TOKOM

BJI onHMM KOHIIOM MOJKIIIOYAETCS K HCTOYHUKY TUTaHUs, KOTOPBIM, KaK
npaBwio, ciaykar muHel 6 - 10 kB moactaHmmMii WM OTACNBHBIN
Tpanchopmartop, mpoBoaa Ha npyrom kouie BJI 3ampikarorcs. Hanmpspkerue u
MOIITHOCTh MCTOYHHKA BBIOMPAIOTCS TaKUM OOpa3oM, YTOOBI 0OECTICYUTH
nporekanue 1o mnpoBogam BJI Toka B 1,5...2 pasza mnpeBbIIAIONIETO
JUTUTENTFHO JOMyCTUMBIA TOK [12, 21]. Takoe NpeBbIMICHHE IOITyCTUMOTO
JUTUTENTFHOTO TOKA OIMPaBAaHO KPAaTKOBPEMEHHOCTHIO Mpolecca ruraBku (~1
4), a Takke 0oJiee MHTCHCUBHBIM OXJIKIACHUEM IPOBOJA B 3UMHUI MEPHO.
Cnegyer NOMHHTB, YTO JOIYCTUMBIE JUIMTEIbHBIE TOKH HPHUBOAATCS B
CIIPAaBOYHOM JMTEpaType TS TeMIeparypsl Bo3ayxa 25°C.

OpHEHTUPOBOYHBIE BEJINYUHBI TOKOB npu pa3ITUYHON
IPOJOJKUTENBHOCTH IIJIABKU TOJIOJEAA MEPEMEHHBIM TOKOM IPUBEICHBI a
Tabn. 7.3, B MOCIETHEM CTOJIOIE KOTOPOM yKa3aH TOK, HMpPeXyNpeKIatoiuil
0o0pa3zoBaHHeE roJioyie/la Ha IPOBOJAX.

Jlnst BJI nanpsixennem 220 kB u BbIle ¢ mpoBogamu cedernii 240 mm®
u Oojee MiaBKa royiojiela MEPEeMEHHBIM TOKOM TpeOyeT O4YeHb OONbIINX
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MOIIHOCTeW WCTOYHWKA mmTaHus (mecstku MB'A). [lns mapamerpoB
npoBojoB BJI Takoro kmacca cmpaBemmBo cooTHomeHne R<<X. Ilomnas
MOIIIHOCTh MCTOYHHKA YBEJIIMYMBAETCA 3a CUET OOJIbIION M OeCrone3Hon ais
IUIaBKU TOJIOJIENAa peakTUBHOW Harpy3ku. Ha takux BJI mumaBka romonena
OCYIIECTBIISICTCS BRITPSIMIICHHBIM TOKOM [12].

Tabnuma 7.3
Mapxka Tok miaBku, A, py NPOJOIKUTEITBHOCTH, MUH Toxk
MPOBOJIA 30 60 100 npexymnp., A
AC 50 330 270 240 160
AC 70 410 330 290 205
AC 95 510 400 350 245
AC 120 565 450 400 275
AC 150 660 525 460 325
AC 185 750 600 520 375
AC 240 860 690 610 440

[IpuHnunuanpHas cXeMa TUIaBKK TOJIOJIEAAa BBIIPSIMIICHHBIM TOKOM
nokasana Ha puc. 7.5,0. Bempsmurens UZ nonkimrodaercs k muHam 6 - 10 kB
MOJICTAaHIIMA WU OTAeIbHOMY TpaHchopmaropy. HMcmomb3yroTcs, Kak
MPaBWIJIO, JIBE CXEMBI IIABKH TOJOJIEJ]a BBIMPAMIICHHBIM TOKOM: «da3za —
daza» u «da3za — nBe hazpr».

[TapameTpbl  BBITYCKAEMBIX  OTEYECTBEHHOW  IPOMBIIICHHOCTHIO
HEPETYJIMPYEMBIX  BBIIPSIMUTETBHBIX  OJIOKOB,  TOJAKIIOYAEMBIX K
nepemMeHHoMy HampshxeHuto 10 kB:

BBIIPSIMIIEHHOE HanpsbkeHue 14 kB;

BeIIpsMieHHBIN Tok 1200 A;

MomTHOCTh Ha Bbixoze 16800 kBT.

Jlnst momydeHus OOJBINIEH MOITHOCTH BBIIPSMUTEIBHBIE OJOKH MOYKHO
BKJIFOYATH MTOCJIEIOBATEIHLHO WIIH TTAPATIJICITBHO.

OAO HUUIIT pazpaborana Ha Oasze ympaBiseMoro TpexdazHoro
MOCTOBOTO BBITIPSIMHUTEIIS YCTAHOBKA JIJIS TUIABKH TOJIOJIE/A, TTOAKITFOYaeMast K
CEpPUIHOMY CHJIOBOMY TpaHC(OpMaTOpy WU IIHHAM COOTBETCTBYIOIIETO
HanpspkeHus (1o 35 kB). B oTimdre oT HeperyJmpyeMbIX BBIIPSIMUATEITBHBIX
OJIOKOB 3Ta yCTaHOBKA MO3BOJISICT MPH IUIABKE TOJOJEAA TUIABHO W3MEHSTh
BBIXOJTHBIC ITAPAMETPHI B TUATIA30HE:

BoinpsmieHHoe HanpspkeHue 0...50 kB;

BoeInpsMieHHbIN TOK 0...1200 A;

mMotrHOCTh Ha Beixoze 0...60000 xkBr.

OKcrutyaTalmoHHbI niepcoHasl BJI 1oiKeH KOHTpOIMPOBAaTh MPOILIECC
rojonenoo0pa3oBaHusi U 0OECHEeYMBAaTh CBOCBPEMEHHOE BKIIIOUEHHE CXEM
T1aBku rosionena. BJI, Ha KOTOPBIX MPOW3BOIUTCS TIABKA TOJIONIEA, JOTHKHBI
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OBITH OCHAIIEHbl CUTHAJIN3AaTOPAMH TOJ0JeAa, padOTOCIIOCOOHOCTh KOTOPBIX
JIOJKHA TIPOBEPATHCS €KETOTHO Nepe] HACTYIUICHUEM 3UMHETO TIepHO/IA.

Cnemyer OTMETUTH, YTO IUIAaBKa ToOJojieqa JODKHA TPOBOTUTHCS B
paiioHaxX HMHTEHCHBHOTO roioiemoodpazoBanust (b > 20 mM) ¢ wacroid
IUICKOM TIpOBOMOB. B apyrux ciiydasx THpUMEHEHHE IUIABKU TOJoJieNa
JOJPKHO 00OCHOBBIBATHCSI TEXHIUKO-I)KOHOMHYECKUMH PacUeTaMHU.

7.5. PeMOHT BO31YIIHBIX JIUHUH

IIpu  pemonTtax BJI  BBINONHSETCS  KOMIUIEKC  MEPONPUATHH,
HAaIPABJICHHBIX HA MOJJIECP)KAHUE WA BOCCTAHOBJICHUE IE€PBOHAYaAJIbHBIX
DKCIUTyaTalMOHHBIX XapakTepucTuk BJI myrem peMoHTa WIM 3amMeHbI
OTAEJBHBIX €€ 3JIEMEHTOB.

Hus BJI wmampsikenumem g0 10 kB cTpykTypa pEeMOHTHOTrO IHMKIa
MPECTBIAET COOOM YepeIOBaHNE TEKYIIET0 U KauTaIbHOTrO peMOHTOB: T-K-
T-K... IIpoaomxuTenbHOCTh peMOHTHOTO Hukia st BJI Ha aepeBAHHBIX
OTopax COCTaBJISIET S JIET, Ha kKene300eToHHbIX onopax — 10 merT.

Jst BJI nanpspkenriem 35 kB u BbIle mpeaycMaTpUBAIOTCS TOJIBKO
KalUTAJIBHBIE PEMOHTBHI C IEPUOIUYHOCTBIO!

He pexe 1 paza B 5 ner 1151 BJI Ha nepeBsSHHBIX onopax;

He pexe 1 paza B 10 et nnsa BJI Ha xenne300€TOHHBIX U METAJUTMYECKUX
ornopax.

[lepedenp pabOT, OTHOCSIIMXCS K TEKYIIUM U KAUTAJIbHBIM PEMOHTAM
BJI, ycraHaBIMBaeTCS TUIIOBBIMHM MHCTPYKIMSIMHU 110 dKcIutyataiuu BJI [21].

O0beM  peMOHTHBIX  paboT  ompenmensieTcss MO  pe3yJbraraM
MPEAIECTBYIOIMNX OCMOTPOB, HCHObITaHUW W u3MepeHuil. [loatomy s
IJIaHupoBaHust peMoHTOB BJI Benmercs crenyromas 3KCIUTyaTallMOHHO-
TEXHUYECKAs JOKYMEHTALIUS:

nacriopta BJI;

JIMCTKUA OCMOTPOB;

BEJIOMOCTH IPOBEPKHU 3arHUBAHUS JEPEBSIHHBIX OIIOD;

BEJOMOCTH MPOBEPKHU JTUHEWHOMN HU30JIALINY;

BEJIOMOCTH U3MEPEHHM radapuTOB U CTPEII ITPOBECA MPOBOJAOB U TPOCOB;

BEJIOMOCTH U3MEPEHUM COIPOTUBIIEHUN 3a3EMIISIIOLUX YCTPOMCTB;

KypHaJbl HercnpaBHocten BJI,

KypHasbl yaera pabot Ha BJI u npyrue noKymMeHTHI.

Ha ocHoBaHuU 3THX JOKYMEHTOB COCTAaBISIETCS MHOTOJIETHUN Trpaduk
paboT, B KOTOPOM yKasbiBaeTcsa mepeueHb Bcex BJI u rompl ux BhIBOJA B
PEMOHT B COOTBETCTBUM C TEXHHYECKHM COCTOsAsHMEM. Ha ocHoBaHuu
MHOTOJIETHETO Tpaduka COCTaBIISIOTCS TOA0BbIC Tpaduku padoT.

ITo popMe opranmzaruu KanuTaabHBI peMOHT BJI MOXET BBIOTHATHCS
JEIEHTPAIM30BaHHO, IIEHTPAJU30BaHHO M TI0 cMemaHHo ¢opme. [lpu
JEIEHTPAIM30BAHHONW (POpME PEMOHT BBITIOJIHACTCS CHUJIAMU TPEANPHUATHSA,
sKcIuryatupytomero BJI.
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Haubonee mnporpeccuBHoit ¢Qopmoit kamutaspbHOro pemonta BJI
SIBJISIETCS LIEHTPAJIM30BAHHBI PEMOHT, BBIITOJHAEMBIN 110 JOTOBOPY HOAPAIA
CTPOUTEIIbHO-MOHTAKHOW  OpPraHu3alMel,  CHEUUaIu3UpYyIOIIencs  Ha
ctpoutensctBe BJI. Bpuranel 1meHTpann30BaHHOTO PEMOHTa MOTYT OBITH
KOMIUJIEKCHBIMH, BBINOJHSAIOIIMMHA BCE€ BHJBI PEMOHTHBIX paloOT, WK
CHEUMATN3UPOBAHHBIMY, BBINOJHSIOIIUMH ONPEECICHHbIE BUABI padoT,
HaIlpuMep 3aMeHy OIOop.

OCHOBHBIMM MPEUMYIIECTBAMU LIEHTPAIM30BAHHOIO PEMOHTA SIBIISIFOTCS
BBICOKOE KAauyeCTBO M COKpAalIeHHE CPOKOB PEMOHTHBIX paboT. 3To
JOCTUTaeTCs  BBICOKOM  KBaJIM(UKALMEW MepCcoHaNa, HCIOJIb30BAHUEM
NEPEIOBBIX METOI0B OPTaHU3AlUU U MIPOBEEHUS paObOT, BHICOKOM CTETIEHbBIO
UX MEXaHU3alUu.

3aKOHYEHHbIE pPA0OTBl MO KamuTaabHOMY peMoHTy BJI nomxHBbI
IIPUHUMATBCS TEXHUYECKUM PYKOBOJIMTENIEM NPEANPHUATHSA, O YEM JEIACTCA
OTMETKa B IulaHe-Tpaduke pabot. Bce pabote, mpousBeneHusie Ha BJI,
JOJDKHBI O(OPMIIITECS COOTBETCTBYIOLIMMH aKTaMH C yKa3zaHueM oObema
BBITMIOJTHEHHBIX PaboT, aThl BBIMOIHEHUS, (DaMUITHH IPOU3BOAUTEINS paboOT.

B macnopre BJI mOmKHBI OTpa)xaTbCs BCE OCHOBHBIEC BBIITOJIHEHHBIE
paboThl (3aMeHa OIop, MPOBOJIOB, U30JIATOPOB) M U3MEHEHHE XapaKTEPUCTUK
BJI, HanpuMep nosBIEHNE HOBBIX NIEPECEUCHUM.

8. IkcmiryaTanus KadeJIbLHbIX JUHUI JIEKTponepeaadyu
8.1. OcMmoTp KabeJbHBIX JUHUH

[Mlpu  TexHudeckoM  oOcayxuBaHud  KabenpHbIX  JuHHA  (KJI)
NEPUOUYECKU TIPOBOJST UX OCMOTPHI C IEIbI0 BU3YaJbHOTO OOHAPYKEHUS
HEUCITPaBHOCTEH U 1e(HEeKTOB.

KJI na nHanpspkenue n0 35 kB, mnpoiokeHHBIE OTKPBITO, JOJKHBI
ocMmaTpuBathcs He pexe 1 paza B 6 MmecslieB; MPOJIOKEHHBIE B 3eMJI€ - HE
pexe 1 paza B 3 mecsIa.

He pexe 1 pasa B 6 mecsueB BbiOOpouHble OCMOTpPbl KJI J1OMKHBI
MPOBOAUTHCSA aIMUHUCTPATUBHO-TEXHUYECKUM NIEPCOHATIOM.

Breouepennbsie ocmoTpsl KJI 10IKHBI TPOBOAUTHCS B IIEPUOJL TTABOJIKOB
U TIOCJE JUBHEBBIX JIOXKAEH, KOrJa BO3MOXKHBI CIIBUTM MOYBBI M NONaJaHUE
ITPYHTOBBIX BOJI B TMOJ3€MHBIC KaOENbHBIE COOPYKEHMs, a TaKXKe IOCIe
otkitoueHust KJI peneriHom 3auTou.

ITpu ocmotpax Tpacce KJI, mposokeHHbIX B 3eMJie, IPOBEPSETCS HATTNUNE
3HAKOB TPHUBSA3KM JUHUKA K IOCTOSHHBIM OpHUEHTHpaM (WM THMKETOB Ha
HE3aCTPOCHHONW TEPPUTOPHH), 0OO3Hauarommx Tpaccy. Ha tpacce KJI He
JOJDKHO OBITh BCIYYMBAHMUSI WJIM TPOCEAAHUS TPyHTA, HE JOJKHO
MIPOU3BOJIUTHCS KaKuX-Jn00 pabor, PACKOIIOK, CKJIaJINPOBAHMUS
CTPOUTENBHBIX MATEPHUAIIOB, CBAJIOK MYyCOpa.

112



[IpaBriiamu oxpanbl ssekTpudeckux cered musa KJI, mponokeHHON B
3eMJIe, YCTaHABIIMBAETCS OXpaHHAas 30Ha B pa3Mepe 1 M ¢ KaXJ0i CTOPOHBI OT
KpailHux kabOeneil. JlroObie pabGorel B oxpaHHOHM 30He KJI momxHbI
BBIIIOJIHATBCSL C  pa3pelieHus M MOJ  HaONIOACHUEM  OpraHU3alllH,
skcruryatupyromen KJI.

B Mmecrax Bbixoma kaOenst W3 3e€MJIM, HalpuUMep HA CTEHY 3JIaHUS WIA
onopy BJI, momxkHa ObITh 3amuTa Kadest OT MEXaHUYECKUX TTOBPEKICHHI.

Ocmotper KJI, mponokeHHBIX B KaOENBbHBIX COOPYXKEHUSAX (TOHHENX,
ACTaKajax W IPYTHX), TOJHKHBI IPOBOIUTH JIBA YEIOBEKa. B mepByto ouepens
poBepsAETCS C MOMOLIBIO TIa30aHANU3aTOpa OTCYTCTBHE B KaOEIbHBIX
COOPYKEHUAX ra30B, COCTOSHUE OCBEIECHUS U BEHTWISILUY.

[TpoBepsieTcst ob1iee cocTosiHUE KaOENbHBIX COOPYXKEHUM, Hamudue
CPEACTB NOXKAPOTYLIEHUs, OTCYTCTBME IIOCTOPOHHHUX NpeaMeToB. DBcee
METAUTMYECKUE KOHCTPYKUMU KaOENbHBIX COOPYXEHHH JOJKHBI OBITH
HNOKPBITHI HETOPIOYUM aHTUKOPPO3UIHBIM COCTABOM.

KaOenbHbple TyHHENM JOJDKHBI OBITH OOOPYIOBAaHBI CPEACTBAMH IS
OTBOJIa JINBHEBBIX M MOYBEHHBIX BOJ. DTHU CPEICTBA JIOJKHBI HaXOJIWUTHCA B
VCIIPABHOM COCTOSIHWM.

[Io Temneparype BHYTpH KaO€IbHBIX COOPYKEHUH KOCBEHHO
KOHTPOJIUPYETCS TEIUIOBOM pekuM Kabenei. Temmeparypa Bo3ayxa BHYTPH
COOpPYKEHHH JOJDKHA IIPEBBIIATH TEMIIEPATYpPy HAPYKHOI'O BO3AyXa HE
oosee yem Ha 10°C.

Ha OTKpBITO MpONOKEHHBIX KaOensx JOJKHBI ObITh CTOHKHE K
BO3/ICHCTBHIO OKpY’)KaloImiel cpenpl OWpKH, MPUKpEIUIsieMble B Hadaje |
KoHIle kabens u yepe3 50 M. Ha 3Tux Oupkax yka3pIBalOTCS: MapKa U CEUCHHE
ka0eJsi, HanpsKeHrne, HOMEp WIM IpYroe yciaoBHOe 0003HaueHue JuHuM. Ha
oupkax My(dT AOIKHBI OBITh OTMEUEHBI HOMEP MY THI U 1aTa €€ MOHTaXa.

IIpoBepsieTcss COCTOSHME AHTUKOPPO3UKMHOIO IOKPOBA METAJUIMYECKUX
obomouexk  kabeneil, pacCTOSHHS  MEXIy  KabemsMmu, COCTOSIHUE
COCTMHUTENBHBIX M KOHLEBBIX KaOENbHBIX MYy(T, OTCYTCTBHE CIEIOB
BBITEKaHNs Macja WIH KaOeJIbHON MacTHKHU.

Bce 3ameuennble mpu ocmorpax aedexTsl u  HeucmpaBHocTH KIJI
3aHOCATCSI B JIMCTOK OCMOTpa. OTH JePEeKThl U HEUCIPABHOCTU B
3aBUCHMOCTH OT MX XapaKTepa YCTPAHSIOTCS IPU TEKYIIEM TEXHUYECKOM
oOciyxuBanuu. lloBpexneHus aBapuHHOrO XapakTepa JOJDKHBI OBITH
YCTpPaHEHbI HEMEJIEHHO.

8.2. lomycTHMBbIe HATPY3KH NMPH IKCIIyaTalllu

Hnsa xaxnoit KJI mpu BBoge B OKCIUTyaTalMio yCTaHABIMBACTCS
JIOMyCTHMAasi TOKOBas HArpy3ka. JTa Harpyska ONpeNeNseTcs IO YCIOBHIO,
4TO TEeMIlepaTypa KW Kabens OyneT He BBINIEC JJIMTENHHO JOIyCTUMOMN
TemnepaTypsl ), HopMupyemoii [2, 14].
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st xabeneit ¢ OyMakKHOW MPONMUTAHHOW W3OMAIMEN BenuyuHa O o,
3aBHCUT OT HOMHHAJIBHOTO HANpsuKEeHUS U,y (cM. TaOI. 8.1).

Taonuma 8.1
U,ons KB o 3 6 10 20 35
O 0m 'C 80 65 60 55 50

Jns kaGenei:

C U30JIAIMEN M3 MOJUITUIIEHA U ITOIMBUHIIXIOpUaa O, = 70°C;

C M30JISALKEN U3 CIIMTOTO MoJMdTHAEHA O, = 90°C;

C Pe3UHOBOM M3oIIsIHel O, =65°C.

[TeperpeB uzonsanuu kademns BbIe ®,,; 3aMETHO YCKOPSIET MPOIECC ee
CTapeHus U, CIe0BATEILHO, COKPAIIAET CPOK CITY>KOBI KaOeJsl.

HemocpenctBeHHoe  W3MepeHHE  TeMmIepaTypbl  KWJIbl  KaOens
NpeACTaBseT 3HAUUTEIbHBIC TPYIHOCTH. [103TOMY /171 TPOBEPKHU TEIJIOBOTO
pexrMa Kabejb Harpys>kKaroT TOKOM M CHUMAIOTCS TIOKa3aHUs TEPMOJIaATIYUKOB,
YCTaHOBJICHHBIX Ha CTaJIbHOM OpoHe (000J10UKe MM [UTaHTre) KaOess.

Temneparypa >xuibl kabens O, pacCUUTHIBAETCS MO GopMyIIe

@, = O +AO, (8.1)

rae ®g — Temreparypa OpoHu (00OJOYKM WIIM IIJIaHTa), U3MEpPEHHAs IMPHU
UCIIBITAaHUH;

A® — TpeBBIICHUE TEMIIEPaTYPhl KUJIBI KaOels HaJ TeMIepaTypor OpoHH
(00010YKY WITH TIUTAHTA).

Benmnunna A® paccuMThiBaeTCA MO SMIUPUYECKON (dopMmyse WiIH
ormpenensercss mo HoMmorpammam [7, 24]. OaHa W3 TakKuX HOMOTpaMM IS
Kaleseil ¢ aJIOMUHUEBBIMU KUJIAMH, HAXOMSIIUXCS B IKCIUTyaTallud OT S 10
25 nert, npuBeaeHa Ha puc. 8.1.

TokoBass Harpy3ka KJI, mpu kotopoit Oy = O, COOTBETCTBYET
JOIYCTUMOM JJINTEIIBHOW HArpy3Ke.
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Puc. 8.1. PazHocTh Temmniepatyp Mexay OpoHel U allFOMUHUEBBIMU JKIJIAMU
kabeneit Hanpspkennem 10 kB

B mpakTuuyeckon SKCIulyaTalMu JIECUCTBUTEIBHYIO TOKOBYHK) HArpysKy
kabenst | comocTaBisOT C ATUTEIBHO TOMYCTUMBIM TOKOM | 1o, TPUBOAUMBIM
B copaBouHO# JsutTeparype [2]. JIuTenbHBIR pexuM paboThl  Kabels
CUMTAETCS TOIYCTUMBIM P BHITIOJHEHUHN YCIOBUS

| <Klon (8.2)

rne K — monpaBounsiii kK03 duimenT.

[lpuHuMaeMble 1O  CHPAaBOYHBIM  JaHHBIM  [2]  mOmpaBOYHBIE
KO3 (PUIMEHTHl YUYUTHIBAIOT PEANbHYIO TEMIEPATYPy OXJaKJIAOIIEel Cpesbl,
KOJIMYECTBO Kabemed B  3eMISHOW  TpaHIee, YICIbHOE TEIUIOBOE
CONPOTHUBJIEHUE TPYHTA, CPOK CIIYk ObI KaOems U Apyrue (paxTopsl.

[Tpu sxcruryatamu KJI momyckaroTcss KpaTKOBpEMEHHBIE Teperpys3KH,
HammpuMep, Ha MepHoj JMKBHualwu aBapuu [1]. JlomycTumble neperpy3ku
kabeneit HampspkeHuemM g0 10 kB B 3aBucMMOCTH OT BHAA HW3OJSIHH
COCTaBIISIIOT:

kabemnu ¢ OymakHoU n3oJsuei - Ha 30%0;

M30JIAIHMEN U3 MOJUATUIICHA U TTOJIMBUHUWIIXJI0pU/a - Ha 15%;

pe3unsl - Ha 18%;

CIIIUTOTO MONUATUIICHA - Ha 25%;

s kabenmeil co  BCeMHM BHJIAMU  W3OJSIIUH, HaxXOIAIIMXCA B
IKCITTyaTanuu 0osiee 15 neT, meperpy3Ku JOKHBI ObITh CHIDKEHBI 10 10%.

Yka3zaHHbIE TIEPErpy3KH JOMyCKAIOTCS MPOJAOHKUTEILHOCTRIO HEe Ooee
6 yacoB B CyTkH B TedeHHe 5 cytok. CyMMapHas MpOJOIKHTEIbHOCTD
neperpy3KH B roj He JoJpkHa mpeBbimath 100 4.

115



Hna xabeneit HampspkenueM 20-35 kB ¢ OymaxkHoil wu3omsumein
neperpy3Ku He Jomyckatorcs [1].

Kontposns Harpy3zounoro pexuma KJI ocymecTBiasieTcss CHITHEM
rpadUKOB Harpy3KH, BBIIIOJIHAEMBIM HE pexe 2 pa3 B roa. [lpuyem oaun pas
KOHTPOJIb OCYIIECTBIISIETCS B TIEPUO/1 3MIMHETO MaKCUMyMa Harpy3KHu.

8.3. IIpodpunakruyeckue u3MepeHus U UCILITAHUS

Oco0oe BHMMaHuUE Mpu TexHU4YeckoM obciyxuBanun KJI ynensercs
ka0enpbHOM M3omsuuu. OIHUM U3 CPEACTB KOHTPOJISI COCTOSIHMSI M3OJSLUU
SBIIIETCA HM3MEPEHUE €€ CONPOTUBIICHUS, BBIIOJHIEMOE METraoMMETPOM.
Cxembl u3MepeHus (a3Hoi U MeXTy(pa3HON M30JISUU KaOessh MoKa3aHbl Ha
puc. 8.2. OrcueT BEIWYUHBI COMPOTHUBJICHUS H3OJSLUUUA OCYIIECTBISAECTCS
npuOIM3UTEeNIbHO uYepe3 1 MUHYTY IMOCie€ Hayajia Ipoliecca H3MEpeHHUs.
ConpotuBiieHre U30JAMKM Kabeneil Ha HanpsbkeHue 10 1 kB gomxkHO ObITh
He meHee 0,5 MOwm. ConpoTuBiieHHue H30JS1UMU Kalejell Ha HamnpsbKeHue
BhIlie 1 kB He HOpMupyeTcs.

FITTLTIF IS

a) 6)
Puc. 8.2. 3mepenue conpoTuBienus (hazHoi (a) u mexaydaszuoii (0)
W30JIAIMH KaOems

Onektpudeckass nmpoyHocTh u3oisiuu KJI mpoBepsieTcss ucnblTaHuEM
MOBBIIICHHBIM BBIMPSIMIICHHBIM HamnpsDKeHHEM. BennunHa UCIBITaTeNbHOTO
HanpspkeHUs! Uy, U JUTUTENTBHOCTD €ro MPUJIOKeHUs { B 3aBUCUMOCTH OT BHJIA
Ka0eIbHOM M30JIAIINH MPUBEICHBI B Ta0. 8.2.

HcnbiTatenbHoe HaMpsiKeHUE TPUKIAIBIBACTCA MOOYEPETHO K KaXKIOM
XKuie kalens, MpU 3TOM JIBE JIpPyTve >KWIbl Kabels M ero MeTajinyecKas
obojiouka (9KpaH) JOJDKHBI OBITH 3a3eMJICHBI. VCTBITaTeIbHOS HANPSHKCHHE
MOJHUMAETCS TUIABHO €O CKOpocThio 1...2 kB/C 10 TpeObyemoro 3HaueHHS U
MOJIJICP>)KUBACTCS HEU3MEHHBIM B T€UCHHE BPEMEHH, yKa3aHHOro B Tabi. 8.2.
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HpI/I IMPOBCACHUHN HCIIbITAHUN TTOBBIIICHHBIM HAIIPps’KCHUEM  U3MCPAIOTCA
TOKH YTCUKU KU UX HCCUMMCTPUS 110 (ba3aM.

TaOonuma 8.2
Uson, KB | o1 ] 3 | 6 | 10 | 20 | 35
bymakHas nponuTaHHas 30U
Uper, KB/ t, Mua | 2,5/5 | 15-25/5 | 36/5 | 60/5 | 100/5 | 175/
5

[TimactmaccoBag nzoisanusg u CIID-uzonaims
Upen, KB/ t,Mun | 25/5 | 7,5/5 | 36/5 | 60/5 | |
PesnnoBas n3omnaims

Usen, KB/ t, Mun | | 6/5 | 12/5 | 20/5 | |

W3omsiimst kabemnst CYMTaeTCsl yA0BICTBOPUTEIBHOM, €CIM HE MPOU30IILIO0
ee mpobos, a TOKM YTEUKH M KOIPPHUIMEHT HECUMMETPHH 3TUX TOKOB IO
¢azaM He MpEeBBICUIIN 3HAYCHUI, TPUBEIEHHBIX B Ta0m. 8.3.

Taoanuma 8.3

Usoms KB 6 10 20 35
lysy MA 0,2 0,5 15 18
ImiaxllyT min 2 3 3 3

Y xabenedl ¢ IUTACTMACCOBOW 3aIUTHOW 000j1049K0i  (IITaHrOM)
JIOTIOJTHUTETHbHBIM UCTIBITAHUSM TIOBBIIIICHHBIM BBIMPSMIICHHBIM
HamnpsOKEHUEM — TOJABEpraeTcss  3amuTHas — obojouka. cmelTaTenbHoe
BeIMpsiMIIeHHOe HampspkeHne —10 kB B Teuenme 1 MuH momaercss MexmIy
METaJUIMYeCKOi 000oukoi (3kpaHom) u 3emuiedl. [Ipu  HeycHenrHeIx
UCTIBITAHUSIX OTBICKHBAETCS MECTO MOBPEXKICHUS TUIACTMACCOBOM 000JIOUKH U
BBITIOJTHSIETCS €€ PEMOHT.

Ha BepTukanbHbBIX ydacTkax kaOenmedt nHampspkennem 20...35 kB ¢
OyMa)XHON M30JsUMEHd KOHTPOJIUPYETCS OCYUIEHHUE H30JISUUU. OTOT
KOHTPOJIb OCYIIECTBISIETCS C IOMOIIBI0 TEPMOMETPOB, YKPEIUICHHBIX Ha
OpoHe Kkalensi B BepxXHEH, CpelHEW M HIKHEW 4YacTAX BEPTUKAIBLHOTO
ydacTKa. PasHOCTh TMOKaszaHWi TepMomeTpoB Oomee wem Ha 2...3°C
CBUACTEIHCTBYET O CHJIBHOM OCYIICHHH HM30JSIIMU U HAdaBIIEMCS TPOIEcce
ee mpoOosi. B 3TOM ciydae BepTHUKaIbHBIN y4acTOK KalOesns JOJKEH OBITh
BBIBE/ICH U3 IKCILTyaTallii ¥ 3aMECHEH.

VY  ogHOXMIBHBIX KaOened, coOpaHHBIX B TpexdasHyl TIpynmy,
u3MepsieTcsl ToKopacmpenenenne. HepaBHOMEpHOCTh paciipe/iesieHHs] TOKOB
o ¢azam qomkHa ObITh He Oosee 10%.

[locne orcoenuHeHust kabenst OT 00OpPYHOBaHMS, MPOPHUIAKTUUYECKUX
UCTIBITAHUHM, MOHTa)XKa WM MEPEeMOHTaKa KaOeIbHBIX MY(T JOJKHBI OBITH
npoBepeHbl (a3upoBka Kabenass U IMEJOCTHOCTh ero kuid. CylHOCTh
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da3upoBKH 3aKIFOUaeTCsl B MpoBepke cooTBercTBus pa3z A, B u C xabens
dazam 4, B u C, Hampumep, pacupeneTuTeIbHOTO0 YCTPOWCTBA, K IIMHAM
KOTOPOTO MOAKIIOYAETCS Kabelb MOCIe OTCOSTUHEHUS.

OmnpeneneHne LEIOCTHOCTH JKUJ  BBITIOJHSAETCS  METaOMMETPOM.
W3MepeHns CONMpOTUBIEHUS MPOBOAAT MEXAY KaxaAoW mapoi (a3 ¢ 0JHOro
KoHI[a kabemns. Kbl kabenss Ha APYroM KOHIIE 3aMBIKAIOTCSI MEKIY COOOM.
[Tpu wmenbIx >Kumax KaOenss MEraoMMETp HpU BCEX M3MEPEHUsX OJIKEeH
N0Ka3aTh HYJIEBOE COMPOTHUBIICHUE.

8.4. Onpenesienne MeCT NOBPeEKACHUS

HecMoTpst Ha mepuoguveckuii 0oCMOTp KabENbHBIX TPACC W MPOBEICHHE
npoQHUIaKTHUECKUX  HCTIBITAHUN, TPU IKCIUTyaTallid UMEIOT  MECTO
noBpexxacHus (cnydaiiaple otkasbl) KJI. Kak mnpaBwino, 310 mpobGoi
U30JISIIIUH, peXKe — pa3phiB ¢as.

[loBpexxneHHbIN  KabOeab OTCOeAWHSIETCS ¢ O00OMX  KOHIIOB  OT
0o00OpyIOBaHUs M C TIOMOIIBI0O MEraoMMETpa OIpPEACNIeTCS Xapakmep
nosepedicoeHus. U3MEPSETCsl COMPOTUBIICHUE U3OISAIUU MEXIY Kax10i dazon
U 3a3eMJICHHON METaJUTMYeCKO OOOJOYKONM M MEeXAy Kaxaoi mapoi ¢as.
W3mepeHnuss mpoBOAST C OJHOTO KOHIA KaOens. Das3Hbie KUJBI IPYTrOTO
KOHIIa KaOessi pa30MKHYTHI (I ONpEIe/ICHUS 3aMbIKaHHiA) MM 3aMKHYTHI U
3a3eMJICHBI (U151 OTIpe/IeIeHUs] OOPBHIBOB).

Pe3ynpTaThl mM3MepeHHU MOTYT HE BBISBUTH XapakTep MOBPEXKICHUS,
MOCKOJIbKY TIEPEXOIHOE COMPOTUBIICHUE B MECTE MOBPEXKICHUS MOXKET OBITh
JIOCTaTOYHO BBICOKMM, B YACTHOCTH, H3-3a 3aTEKaHUSd MecTa MpoOos
U30JIIIUM  MacJIOKaHU(OIBHBIM cOCcTaBOM  (3aIUIBIBAIONINI  MPOOOH) B
Ka0emsix ¢ OyMakHOW MPOMUTAHHON U3OJISAIUEH.

JI1st CHUYKEHUST TIEPEXOAHOTO COTIPOTUBIICHUST U3OJISIIINS Kabelns B MecTe
MOBPEXKJIEHUS Tpoxuraercs. s 3Toro Ha kabenb MmoaaeTrcs HampsbKeHHeE,
JIOCTaTOYHOE JJisi TMpobos wu30isAuu B Mecte mnoBpexaeHus. [locne
HEKOTOPOTO BPEMEHH IMOBTOPEHHs MPOOOEB MEPEXOJHOE COMPOTUBIICHHUE B
MECTE TIOBPEKICHUSI YMEHBIIIACTCS, Pa3psHOE HAMPSHKEHWE CHUXKAeTCs, a
TOK paspsana yBenuuuBaeTcs. M30ms1us NpoXXUTraeTcs d3TUM — TOKOM,
MEePEXOAHOE COMPOTUBIICHNE B MECTE TTOBPEXKICHUS YMEHBIIACTCS.

[Tocne ompeneneHus xapakTepa MOBPEKICHUS BBHIOMpPAETCA CIIOCO0 U
anmaparypa Jijisi OpeIeICHHs] MECTa MOBPEXKICHHS KaOes.

[Io TouHOCTM oOmpeneneHuss MecTa TOBPEKICHUS  Pa3INYyaroT
OTHOCUTEJIbHBIE U aOCOJIOTHBIE METObl. OmHocumenvhbvie Memoobl UMEIOT
OTIPENICTICHHYIO TMOTPEUIHOCTh W TO3BOJISIIOT  ONPEACIUTh JIUIb 30HY
MOBPEXKACHUSA. ITO UMIYJILCHBIHN, MIETIEBON U EMKOCTHOU METO/IbI.

Tounoe MecTo MOBPEXIECHUS TO3BOJISIIOT HAUTU aOCOIOMHblEe Menoobl
TaKHE, KaK MHIYKIHMOHHBIN U aKyCTHYECKHUN.

HUmnynocuoim  memodom  omnpenensercss 30Ha OAHO(A3HOTO WU
MHOTO(})a3HOTO 3aMbIKaHUs, 30Ha 00pbIBA JIFOOOTO KOJIWYECTBA (ha3HBIX HKHIL.
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B NOBpexIECHHYHO JMHHUIO MOCHUIAETCA ASTAJOHHBIM SJIEKTPUUYECKUN
umnyisc. [lo skpany u3MepurenbHOro mnpubopa, MpOTpagyupOBaHHOMY B
MKC, U3MEPSETCS] MHTEPBAJl BPEMEHU 1y MKy MOMEHTOM TOJIa4d UMITYJIbCa
¥ MOMEHTOM IPUXO0JIa UMITYJIbCA, OTPAXKEHHOTO OT MECTa MOBpPEXkKICHUS (pHC.
8.3).

CKOpOCTh PACTIPOCTPAHECHHSI JJICKTPOMArHUTHBIX BOJH B CHJIOBBIX
Kabensax MpPaKTUYeCKH HE 3aBUCUT OT CEYEHHA W MaTepuala XUl M
coctapisier 160+3 m/Mkc. PaccrosiHue 10 MecTa MOBPEXKICHHS BRIYUCIISICTCS
kak |, = 80t,, M.

Jlnia ciydasi, IpUBEICHHOTO HA pHC. 8.3, 30Ha MOBPEXKICHUS HAXOAUTCS
Ha pacctostauu |y = 80 3,5 = 280 M ot MecTa u3MepeHusl.

SN A
L VN
1HKC THKC
a) 0)

Puc. 8.3. Dkpan npubopa npu onpeaeseHuy 30HbI TOBPEKICHUS KaOems
UMITYJIbCHBIM METOJIOM: a — MPU 3aMbIKaHUH, O — IIPH 0OpPHIBE

[Io 3HaKy OTpPa)KEHHOTO HMMIIYJbCa CYISAT O XapakTepe MOBPEXICHHUS.
Ecny nmocnaHHBI M OTPAKEHHBIM HUMITYJILC PA3HOTO 3HAKA — IOBPEXKICHUE
Tuna 3ambikanue (puc. 8.3,a), eciu OJHOTO 3HAaKa — TOBPEKIACHUE THIA
o0psIB (puc. 8.3,0).

Ilemnesoii memooO IpUMEHSIETCA AJIsl ONPEeTICHHsI 30HbI OTHO(PA3HBIX U
NByX(}a3HBIX 3aMBIKAHUNA Ha 3€MIII0. DTOT METOJ OCHOBAaH Ha HU3MEpPEHUU
OMMYECKOTO COMPOTUBIICHHUS KW KaOess 10 MecTa OBPEXKACHUS.

Ha onHoM KoOHIE KaOesns 3aMBIKAIOTCSI HOpMalbHash M IMOBPEXICHHAS
xwibl (0Opasyercs metist). Vi3MepeHus: mpoBOASTCS ¢ APYroro KOHIA KaOels
(cm. puc. 84). [ns wusmepenuss compotuBieHuii R, mw Ry Moxer
UCIIOJIB30BAaThCS, HAIIPUMEP, MOCT ITOCTOSIHHOT'O TOKA.

R1 \]_ i
s /I~ R4 -j:

Puc. 8.4. Cxema OIIPCACICHUC 30HBI ITOBPCKIACHUA IICTIICBBIM MCTOJ0M

=R
-7
o o
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B oaHy pamaroHanb MOCTa BKJIIOYAETCS MCTOYHUK MOCTOSIHHOIO
HanpspkeHuss —U, B Jpyryroo — UW3MEPUTENbHBI Npubop, Hampumep
MWUIABOABTMETP MV. PerynupyembiMu compotuBieHHsIMH Ry u Rs
JIOCTUTaeTCsl PABHOBECUE MOCTA — HYJIEBOE NTOKA3aHNE MUJIJIUBOJIBTMETPA.

M3BecTHO, YTO paBHOBECHE MOCTa OyJET JOCTUTAThCA MPU BBIMOJTHEHUN
COOTHOIIEHUS

Rl R

—== R (8.3)

Ry Ry
rae R, — conpoTuBieHNe HOPMATBLHOMN KUJIbl U YUacTKa MOBPEKACHHOM KB
OT KOHIIa KaOeJIst 10 MeCTa IMOBPEKICHHUS,
R, — compoTuBieHrne ydacTkKa TMOBPEXKJIESHHOW >XWJIbI OT Hauajga kKabens 10
MecTa MOBPEKISHUS.

[TocKONIbKY CONMPOTHUBJEHUE KUJIbI KaOesss MPONMOPIHUOHAIBHO €ro

JIMHEC, 30HA4 TMOBPCKIACHHA IIOCIC JOCTHMIKCHHUA  PAaBHOBCCHUA  MOCTaA
OoIIpCACIIACTCA HCCIIOKHBIMU BBIYUCIICHUAMU

2R,
IX:—! 8.4
R+R (8.4)

rae | — mmna kabens.

Emxocmuoii memoo 1o3BOJISIET ONPEACIUTEL 30HY O0OpbIBa (ha3HBIX KU
kabens. MeTtoa 6azupyercs Ha U3MEPEHUH eMKOCTH MEXK]Ty Ka)J0M KUJI0W 1
3a3eMJICHHOHM METAJNIMYSCKON 00010YKOM Ka0eJs.

[lycTe u3MepeHHas €MKOCTh O0OpBaHHOW kuibl cocraBiseT Cy, a
U3MEpeHHass eMKOCTh nenoi xuiabl — C. PaccrosHue 10 Mecta oOphIBa
COCTaBIISIET

C

g .

[Ipu oOpbiBe Tpex (a3HBIX KU €MKOCTh KaOess pacCUUTHIBAETCS IO
U3BECTHOMY BBIPAKEHUIO

b,

C=314"

(8.6)
rae b, — ynenbHas eMKOCTHas MPOBOJUMOCTH KaOens, ompejaeseMasi Io
CIIPABOYHBIM JTAHHBIM.

HHnoyxkyuonnolti mMemoo TO3BOJISET OMNPENEIUTh MECTO MHOTo(a3HbIX
3aMbIKaHUM B Kabejie TOCJe YCHENIHOTO MPOXKUra H30JSIUA B MECTe
NOBpeXJAeHUsA. MeToJ, OCHOBAaH Ha YJAaBJIMBAHUM MAarHUTHOTO IMOJS,
CO3/1aBa€MOT0 BOKPYT KaOeJssl MPOTEKAIOIINM 0 HEMY TOKOM. YJIaBJIUBaHUE
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1oJiA MPOU3BOAUTCS C IMOMOIIBIO CIEHHAIBHOM TIOMCKOBOM KaTyIUKH,
UMEIOIICH MarHUTHBIN CEpACUYHUK I KOHIIEHTPALUU TOJIS.

[To nByM MOBpPEXKIACHHBIM XHJIaM KaOelsl MPOMyCKAaeTcs TOK BBICOKOU
gacrtorel (800...1000 I'm) ot 3BykoBoro reneparopa G (puc. 8.5). Bokpyr
kabensa oOpa3yeTcs MarHUTHOE I0JI€ BBICOKON 4YacToThl. [lomecTB B 3TO
110JI€ TOMCKOBYIO KaTyILIKY, COEIMHEHHYIO YEpe3 YCUIIUTENb C HAYIITHUKAMH,
MO>XHO IPOCIYIINBaTh 3BYKOBOW curHai. OOCIyKMBAIOIIMK MEepCcoHAI,
npoasurasce 1o tpacce KJI, mpociymmsaer 3TOT 3ByKOBOW CUTHAL.

A B

GZX>©<>©< i

Fr s sr7 77

Puc. 8.5. MimocTparus HHIYKIIMOHHOTO METOAa OTHICKaHUS TOBPEKICHUS

CIHBIIIMMOCTh CHUTHAJIa BIIOJh KaOCIbHOW JIMHUHM OYJeT MEepUOIUYCCKH
U3MEHATHCSA OT Max 10 MIiN. DT0 OOBACHAETCS CIHMPAIBHBIM ITOBUBOM K
kabens. [Ipeobnananre HajJ MOBEPXHOCTHIO 3€MJIM MArHUTHOTO IOJIS OJTHOM
KUJBI TIEPUOJUYCCKH MEHSETCA Ha TnpeoljagaHue IPOTHBOIOJIOKHOIO
MarHUTHOTO MOJISL IPYTOM KHUJIBI.

B mecte kopoTkoro 3aMbplkaHusi TOK OT TreHepaTopa G MeEHSET CBOe
HaIpaBJICHHWE, WHTEHCUBHOCTh MATrHMTHOTO TIOJS M, CII€OBaTEIbHO,
CIBIITMMOCTD CHUTHAJIa B 3TOM MECTe YCHIIMBAIOTCS. 32 MECTOM IOBPEKICHHS
3BYKOBOT'O CUTHaJIa He Oy/IerT.
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Hcnonp3oBaHue TOKa BBICOKOM YacTOThI HEOOXOJUMO AJIsi OTCTPONKHU
3BYKOBOTO CHUTHajia OT (oHa MpoMmbInuieHHOM wacToTel S0 I’y cocemHux
Ka0eJen.

Axycmuueckuti memoo TO3BOJSET OINpPENeTUTh MECTO OJHO(A3HBIX U
MHOTO(a3HBIX 3aMbIKaHUI B KabeJe Mpu 3aruibIBaloIeM npodoe.

B moBpexnaeHHy0 kuiay (B TOBPEKIACHHBIC KHIIBI) TEPUOIMUECKU
NOJAIOTCS  MMIYJBCHl  IOCTOSHHOIO  HAalpsDKEHWs, Hanpumep, OT
HAKOIUTEIBHOrO KOHAEHcaTopa. B MecTe moBpexaeHs] BOZHUKAIOT pa3psbl,
BBI3bIBAIOIINME AKyCTUUYECKUH IIyM. YPOBEHb 3TOr0 IIyMa IPOCIYIINBAETCS C
NOBEPXHOCTH 3€MJIM, HApUMEp, C MOMOIIBI CTETOCKONA WM mpudopa ¢
MbE30IaTYUKOM-TIpe0oOpa3oBaTeIeM MEXaHUYECKUX KOJIeOaHMiA B
AIIEKTPUYECKHE.

IIpn mpakTudeckoM mnoucke MecTt mnoBpexiaeHus KJI wmcnmonedyercs
COYETAHWE OTHOCUTEIBHBIX MW a0COMIOTHBIX MeToAoB. C  MOMOMIBIO
OTHOCUTEIBHOTO METOAA ONPEACISIETCS 30HA MOBPEXKACHUSA, a4 3aTEM B OTOU
30HE OTBICKMBAETCSI MECTO MOBPEXKICHUS A0COIFOTHBIM METOJOM.

8.5. PeMOHT Ka0eJIbHBIX JUHHUMI

KJI peMoHTHUPYIOTCS TIpH WX TOBPEXKICHUAX, HANPUMEP TpH Tpodoe
U30JISIMU  Kabens, a OCHOBHOM omepamueit npu pemonte KJI sBusercs
YCTAaHOBKM HOBOW WJIM 3aMEHa CYIIECTBYIOIIeH kabenbHONH My(dThl. Takum
obpazom, mnpu dkciuryararuu  KJI  ucnonws3syercs cuctemMa aBapuUKHO-
BOCCTAaHOBUTEJILHOTO peMoHTa (crctema ABP)

[Ipu mnoBpexaeHun Kabenass OOCTYKUBAIOIIUN TIEPCOHAT JIOJDKEH
OTBICKaTh MECTO TIOBPEKIEHHUS, a MpU MPOKIAJIKEe Kabels B 3eMIISTHOU
TpaHIIEE - PacKoNaTh YYAaCTOK TPAHIIEH B 3TOM MECTE. PacCKONKH JOJKHBI
BECTHCh OCTOPOKHO, a npu riryoune 6omnee 0,4 M — TOJIBKO JIONIATaMH.

O0beM pabOT TpH TEKYyIMMX W KanmuTalbHBIX pemoHTax KJI
OIpenensaeTCs M0 Pe3yjbTaraM IPEAIECTBYOMMNX OCMOTPOB, UCIBITAHUN U
m3Mepenuil. J{ng manupoBanus peMoHTOB KJI  Bemercs cienpyromias
AKCIUTYaTallMOHHO-TEXHUYECKasi JOKYMEHTALIUSL:

nacriopta KJI;

JIUCTKUA OCMOTPOB;

KaOeJIbHBIN Ky pHAJ;

aKThI CKPBITHIX PabOT C yKa3aHUEM TepeceueHui u cOMmKeHs Kabenen
CO BCEMH MOJI3EMHBIMU KOMMYHUKAIUSIMU;

aKThl HA MOHTaX KaOelbHBIX My(]T;

IIPOTOKOJIBI U3MEPEHUS COITPOTUBIICHUS N30SI,

IIPOTOKOJIBI UCTIBITAHUN N30AUUU KJI HOBBIIIEHHBIM HAIIPSKEHUEM,;

IIPOTOKOJIBI U3MEPEHUS COITPOTUBIIEHUN 3a3EMIISIOLINX YCTPOMCTB;

*KypHaiubl HeucnpasHocten KJI,

KypHaibl yaera padot Ha KJI u npyrue moKymMeHTHI.
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Ha ocHOBaHuU 3THX JOKYMEHTOB COCTaBJISIETCSI MHOTOJETHHM Tpaduk
paboT, B KOTOpOM YyKa3biBaeTcsi mepedeHb Bcex KJI m roael mx BbIBOAA B
PEMOHT B COOTBETCTBUHM C TEXHMYECKMM cocTossHHUEM. Ha ocHOBaHHMH
MHOTOJIETHETO rpaduKa COCTaBISIOTCS TOAOBbIE rpapuKu padoT.

IIpn kanutanbHOM pemMoHTE KJI BBINOIHAIOTCA CIAEAYIOLIUE OCHOBHBIE
paboTHI:

BbIOOpOUYHOE MIypdiaeHrue KaOeNbHBIX TPAHIIEH C OLIEHKON COCTOSHHS
kabeneit u MmyQr;

MIOJIHOE BCKPBITHE KaOEIbHBIX KAHAJIOB C HMCIPABJICHHEM PaCKIIAIKH
Ka0esel, yCTpaHEHUEM KOPPO3UU 000JI0YEK, YUCTKOW KaHAJIOB, 3aMEHOM WUITn
PEMOHTOM KOHCTPYKUMI JJI KpeIieHus1 KaOenei;

nepepaszenka 1e(eKTHbIX My(]T;

YaCTUYHAs WJIM NTOJIHAs 3aMeHa ydacTkoB KJI;

PEMOHT 3a3€MJIIIOLIUX YCTPOMCTB;

OKpacKa METAJUNIMYECKUX KOHCTPYKIIMI B KaOEIbHBIX COOPYKEHHUSX.

[Ipu okOH4YaHUM PEMOHTHBIX paboT mpoBosATcs ucnbitanus KJI, oobem
KoTopeix paccmorpeH B m. 8.3. Kpome toro, KJI ucoeiThiBaroTcss moj
HArpy3Koi B TeueHue 24 9.

Bce paboThl, BBIIOJIHEHHBbIE NpH KanuTalbHOM pemoHTe KU,
OPUHUMAIOTCA 10 akTy. AKTBI CO BCEMH NPWIOKEHUSMU XpaHATCA B
nacnopre KJI.

9. DkcnmiyaTamnus CMJI0BBLIX TpaHchoOpMaTOPOB
9.1. Ocmotp TpanchopmaTopos

OcMmoTpbl  TpaHCHOPMATOPOB  SIBIAIOTCS  CPEACTBOM  BU3YaIbHOTO
KOHTPOJISI UX COCTOSIHHMSI TpH H3KCIuTyatanud. OCMOTpBI MPOBOASTCS 0e€3
OTKJTFOYEHHS TPaHCHOPMATOPOB CO CIETYIOMICH MEPUOANIHOCTHIO!

TJIABHBIX MOHIKAIONIMX TPpaHC(HOPMATOPOB MOJCTAHIIUN C MOCTOSTHHBIM
JEKYpPCTBOM TiepcoHana — 1 pa3 B CyTKH,

OCTaJIbHBIX TPaHC(HOPMATOPOB AIEKTPOYCTAHOBOK C MOCTOSTHHBIM U 0€3
MOCTOSIHHOTO JISXKYpPCTBa MepcoHaa — He pexe 1 paza B mecsil.

Breouepennbie ocMOTPBI TpaHCHOPMATOPOB MPOUZBOISATCS:

nocjie HeONaronpusATHBIX KIUMATHYECKUX BO3JCUCTBHM, HampUMeEp
MOCJIe PE3KOr0 U3MEHEHUS TEMIIEPATYPhl OKPY>KAIOIIETO BO3yXa;

nocJie cpabaTbiBaHUs Ta30BOM 3aIIUTHI HA CUTHA,

MocJie OTKIIIOYEHUs1 TpaHchopMaTropa razoBor uiu auddepeHIuanbHOn
3aLIUTOM.

[Ipu ocMoTpax TpaHchHOPMATOPOB MPOBEPSIOTCS

NOKa3aHWs  BCEX  HW3MEPUTENIbHBIX  MPHOOPOB  (TEpPMOMETPOB,
TEPMOCHUTHAJIU3aTOPOB, MAHOBAKyyYMMETPOB U JAPYTHUX);

COCTOSIHUE BHEIIHEH M30JSIIMK TpaHchopmaTopa (OTCYTCTBUE TPEIIUH U
ckoJiI0B (hapdopa, CTereHb 3arpsi3HeHHS MOBEPXHOCTH);
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COCTOSIHUE OIIMHOBKHM, KaOCIbHBIX BBOJOB U JIOCTYIHBIX IS
HaOJIFO/ICHUS] KOHTAKTHBIX COCIMHCHU,

COCTOSIHUE ()ITAHIEBBIX COSAMHEHUI MaCIONPOBOIOB U OTCYTCTBUE TEUU
Macia;

HAJIMYMEe W YPOBEHb Maclla B pACIIMPHUTENC W MAacIOHATIOJHEHHBIX
BBOJIAX;

COCTOSIHUE KOHTYpa 3a3eMIICHUSI;

COCTOSIHUE MACJIONPUEMHBIX YCTPOUCTB (TpaBUHHON 3aCHINKH);

NPy 3aKPBITOW YCTAaHOBKE TPaHC(HOPMATOPOB IMPOBEPSETCS COCTOSHUE
TIOMEIICHUS!, ICTIPABHOCTh BEHTHJISIIINH, HATMYHE CPEACTB MOKAPOTYIICHUSI.

OnHuM U3 ToKa3aTesei COCTOSHUS TpaHchopMaTopa CIIyKUT XapakTep
U37aBaeMoro HWM Tyia (IpOCIyIIMBAaHWE BEOETCS MPH OTKIFOYSHHBIX
BEHTHJISITOPAx). He MOMKHO OBITh MOTPECKUBAHUI H MIETYKOB, CBI3AHHBIX C
paspsiaamu B Oake TpaHchopMaTopa; TYACHUE TODKHO OBITh PABHOMEPHBIM
0e3 MeproINIeCKUX N3MEHEHUH YPOBHS MU TOHA.

9.2. Pe:xumbl pa6oTsl TpancGopMaTopoB

OnmHOl W3 THaBHBIX 3a/ad IKCIUTyaTallid TpaHC(HOPMATOPOB SIBIISCTCS
KOHTPOJIb pexuMa WX pPabOThl. DTOT KOHTPOJIb OCYIIECTBISETCS IyTeM
NPOBEPKM HArpy3ku TpaHcpopmaropa, HampsHKeHHs] Ha  OOMOTKax,
TEMIIEpaTyphbl Maciia u JPyrux mapameTpoB. Ha moAcTaHIUAX ¢ MOCTOSTHHBIM
JIE)KYPCTBOM TEPCOHANIAa KOHTPOJIb OCYIIECTBISIETCS ¢ IepuoaAndHOCThIO 1...2
qaca ¢ PUKCHPOBAHHEM MTApaMETPOB PEKKUMa B CYTOYHON BETOMOCTH.

Ha moxcranmusax ©0e3 MOCTOSHHOTO JAEXKYpCTBa IMepcoHana KOHTPOIb
pekuMa TpaHC(HOPMATOPOB OCYIIECTBISETCS MPU  KaXKIOM IOCEIICHUU
TIOJICTAHIINH OTIEPAaTUBHBIM ITEPCOHAJIOM, HO He pexe 1 pasza B mecsl.

CunoBbeie TpaHCchOpPMATOpPhl MOTYT pabOTaTh B PA3NIUYHBIX pPEXKUMAX,
XapaKTepU3yeMbIX HArpy3KOH, HAMpPsDKEHUEM, YCIOBHSIMH OKPY>KaIOIICH
Cpelbl U APYTUMHU (haKTOPaMHU.

Homunanvuvim  pesicumom TpaHchopMaTopa HA3BIBACTCS PEKUM  €T0
paboThl TpW HOMHUHAIBHOM HAaNpsOKEHWH, HOMHHAJIBHOW HAarpyske |
TeMIeparype oxJauarolei cpeasl (Bo3mayxa) +20°C.

W3 mpuBeICHHOTO OMPEIEICHNS BUIHO, YTO JIUTEIbHBI HOMUHATHHBIN
PSKUM  SBISICTCS  MICATM3MPOBAHHBIM  (MPAKTHYECKH  HETOCTHIKUMBIM)
pexkumoM. OJIHAKO CUWTACTCS, YTO B TaKOM pEXKUME TpaHCHOpMaTOp
CrocoOeH TpopadoTaTh YCTAaHOBICHHBIA 3aBOJIOM-H3TOTOBUTENIEM CPOK
CITYKOBI.

Hopmanehvim  Ha3bIBaeTCsl peXuM pabOThl  TpaHcpopmaropa, MpH
KOTOPOM €ro TMapamMeTpbl  OTKJIOHSIOTCS OT HOMHHAJBHBIX B TIpeelax,
JOMYCTUMBIX ~ CTaHIAApTaMH, TEXHUYECKMMH YCIOBUSMH U  JIPYTUMHU
HOPMAaTHUBHBIMH JJOKYMEHTaMHU.

[Ipu Harpy3ke, HE TPEBHINAKONEH HOMHUHAIBHYIO, JOIyCKaeTCs
pOAOJDKUTEIbHAST paboTa TpaHchOopMaTopa MPHU NOBbIUEHUU HANPAHCEHUS]
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Ha JIOOOM OTBeTBIeHHH J1000M 0O6MoTkM Ha 10% cBepx HOMHHAIBHOTO
HaNpsOKEHUS JTAaHHOTO OTBeTBieHUsA. [Ipm 3TOM HampspkeHue Ha 000
OOMOTKE HE€ JOJDKHO OBITh BBIIIE HAWOOJBIIETO PabOyYero HampsKEHHS
Upas max, OIIPEIEIIIEMOr0 HaAEKHOCTBIO paOOTBI H30JIALIMUU U HOPMHUPYEMOTO
['OCT 721-77 B cienyrommx mnpeaenax OT HOMHUHAIBHOTO HAIMPSKEHUS
ANEKTPUUYECKON CeTH Uy

UHOM - 61 10 kB Upa6 max — 112 UHOM!
UHOM - 351 110 xB Upa6 max — 1115 UH0M1
UHOM =220xB Upa6 max — 111 UHOM'

JlommyckaeTcst pesicum napanienvhol pabomsl TpaHCPOPMATOPOB TIpU
YCIIOBUH, YTO HU OJWH W3 HUX HE OyIeT meperpyxeH. s 3Toro JOmKHBI
BBITIOTHSITHCS  CIIEIYIOIINE YCIOBUS:

TPYNNbl  COSAMHEHHUH OOMOTOK TpaHCPOpPMATOPOB JOJKHBI OBITh
OJIMHAKOBBIMH;

COOTHOIIIEHHE MOIIIHOCTeN TpaHchopmatopoB He Gosee 1:3;

otnuure ko3¢ duireHToB Tpanchopmanuu He 6osee yem Ha 0,5%;

OTJINYME HAMPSHKEHUH KOPOTKOTO 3aMbIKaHUs He OoJiee ueM Ha 10%0;

npou3sBenieHa Gpa3upoBKa TPaHCHOPMATOPOB.

[Tpu mapannenpHOl paboTe TpaHCHOPMATOPOB U MEPEMEHHOM Tpaduke
UX CyMMapHOW Harpy3kd BO3MO)KHA ONITHMH3AIHS KOJMYECTBA pabOTaIOIINX
TpaHchopMaTopoB B Te€UECHHE CYTOK. KpuTepuii onTUMaIbHOCTH — MHHUMYM
NOTEePh AKTUBHOUW MOIIIHOCTH.

[Torepy axkTHUBHOW MOIIMHOCTH B OJHOM TpaHc(hopMaTope TpHU €ro
Harpyske, paBHOH S COCTaBIISIFOT

2
AP=AP +AP|_> | 9.1)
X Kl S

HOM

e Sioms APx 1 AP, — IaCIOPTHBIE JaHHBIC TpaHCHOpMaTOpa: HOMHUHAIBHAS
MOIIIHOCTh, TIOTEPH XOJIOCTOTO XOJa M IIOTEPH KOPOTKOTO 3aMBIKAHUS
(Harpy304HbIC TIOTEPH).

[ToTepr aKTHBHOW MONTHOCTH B N TapauIeNIbHO paboTaronux
TpaHchopMaTopax Mpu UX CyMMapHOW HarpysKe, paBHOW S COCTaBIISIOT

AP=nAP +1aP|_S | 9.2)

X n kS
HOM

W3 (9.1) u (9.2) BumHo, yto mpu yBenudeHnuu (¢ 1 10 N) KonudecTsa
TpaHchOpMaTopoB, pabOTAIONIMX HAa OJHY M Ty XK€ Harpy3Ky S MOTepH
XOJIOCTOTO XOJia YBEJIMYMBAIOTCA B N pa3, a Harpy3odHble MOTEPH
YMEHBIIIAIOTCS B N pa3.
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[TocTpouM 3aBHUCHUMOCTH TIOT€Ph MOIIMHOCTH AP OT Harpy3ku S s
omHoro (N=1) u aByx (N=2) tpancdopmaropor (puc. 9.1). Buano, uro npu
Harpy3ke S = S mMoTepu MOIMHOCTH B OJHOM U JABYX TpaHchopMaropax
paBubl. [lpu Harpyske S < S, 1enecoobpa3Ho OCTaBUTh B paboTe OJMH
TpaHchopmMartop, a Ipu Harpyske S> S, — 18a Tpanchopmaropa.

AP
n=1 h=

S12
Puc. 9.1. 3aBucuMocTy MOTEPHh MOITHOCTH B MapalIeTIbHO pabOTAIOIINX

TpaHchopMaTopax OT Harpy3Ku

BennunHa rpaHMYHON MONTHOCTH Sy WM B O0IIEM Cllydae TPaHUIHOU
MOIIHOCTH  Syn+1) MOXKET OBITh  BBIUUCIIEHA IOCIE IPUPABHUBAHUS
BBIPKEHUH [T ToTeph MomHOCTH B N 1 (N+ 1) Tpancdopmaropax:

2 2

AP +2AP | S| —(n+1AP +-1 AP |5
X' n K X n+l K S

HOM HOM

(9:3)

MormHocTth S, BeipakerHast u3 (9.3), 1 OyeT rpaHuYHON MOITHOCTBIO

(9.4)

IIpu nHarpyske S < S (nv1) ULeJeCOOOpa3HO OCTaBUTH B pabore N
TpaHc(OPMATOPOB, a P HArpy3ke S > S, 1) — (N+1) TpanchopmaTopos.

Peowcum  pecynupoeanus nanpascenus. YCTPOUCTBA PETYJIUPOBAHUSA
HanpspkeHus: mox Harpyskod (PITH) nomkHbel paboraTh, Kak NpaBWiIo, B
aBTOMaTHYEeCKOM pexume. Jlomyckaercss OUCTAaHIMOHHOE MEPEeKIOYEHUE
PIIH c nynera ynpasnenus. Ha Tpancopmaropax ¢ mepekioueHuem Oe3
B030yxneHust (I[I6B) nmpaBuibHOCTE BEIOOPA KOAGGUIEHTA TpaHChHOpMAIIHH
JOJKHA TPOBEPATHCA JBa paza B TOJ — Mepel] 3UMHUM MaKCUMyMOM H
JIETHUM MUHUMYMOM Harpys3KHu.
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Asaputinsie pescumsl. Ilpu oTKIIIOUEHUN TpaHChopMaTOpa 3aIIUTOM, HE
CBSI3aHHOM C €r0 BHYTPEHHHUMH MOBPEKIACHUSIMH, HAIPUMEP, MAKCUMAIIbHOM
TOKOBOM 3alITUTOMN, TpaHC(HOPMATOP MOKET ObITh BHOBb BKJIIOUEH B padoTy.

[Ipu oTkmroueHnu TpaHchopmaropa 3amUTaMH OT BHYTPEHHHX
noBpexxaeHuid  (razoBod, auddepeHmHanpHO) 3TOT  TpaHCHOpPMATOP
BKJIOYAEeTCSI B pabOTy TOJIBKO TOCJIE€ OCMOTpA, MCIBITAHHWM, aHalu3a Macha,
aHaJiM3a ra3a 13 ra3o0BOro pejie U yCTPAHEHUS BBIABICHHBIX 1E(PEKTOB.

[Tpu cpabaTbiBaHNU Ta30BOT0 PeJie HA CUTHAJ MIPOU3BOIUTCS HAPYKHBIN
OoCMOTp TpaHchopmaTopa U 0TOOpP raza U3 ra3oBOro pene A aHanuza. Eciu
ra3 B pesie HETOPIOUUi, MPU HAPYKHOM OCMOTpPE MPU3HAKU MOBPEKACHUS HE
OOHapy’>XeHbl, a OTKJIIOUYEHUE TpaHc(hopmMaTopa BBI30BAET HEAOOTIYCK
AIIEKTPOIHEPIUH, TpaHC(HOpPMATOpP MOXKET ObITH OCTaBJIEH B paboTe 10
BBISICHEHUsI TPUYMH cpaldaTbiBaHUs Tra3oBoro peie Ha curHai. Ilocie
BBUSICHEHHS OTUX TPUYMH OICHUBACTCS BO3MOXKHOCTH  JalbHEUIIeH
HOPMaJILHOM 3KCIUTyaTallly TpaHcPhopMaTopa.

ABapuiiHbI{ BEIBOJ TpaHC(hoOpMaTopa U3 paboThl OCYIIECTBIISCTCS

OpU CHJIBHOM M HEPaBHOMEPHOM IIyM€ WU MOTPECKUBAHUAX BHYTPU
Oaka TpaHcpOpMaTOPHI;

HEHOPMAJIbHOM M MOCTOSIHHO BO3PAacCTaroIlleM HarpeBe TpaHcpopMaTopa
IpU HArpy3Ke, He MPEBBIIAIONIECH HOMHHAJIBHYIO, U HOpMalbHON paboTe
YCTPOMCTB OXJIAKICHUS,

BbIOpOCE Maciia U3 pacIIupUTENs WU pa3pbiBe TuadparMbl BHIXJIOMHON
TpyOBI;

TEYH Macia WIM YMEHBUICHHM YPOBHS Macia HIDKE YPOBHS
MacJIOMEpPHOT'O CTEKJIA B PACILIUPUTEIE.

9.3. Pe:xuMm neperpy3ku TpancgpopMaTopoB

Haubonee  MOABEpKEHHBIM  MOPOIECCY  CTApPEHUs]  AJIEMCHTOM
TpaHcopMmaTopa SIBISETCS LEIUIFOJIO3HAS H30JIAIUS 0OOMOTOK, (paKTUYECKU
ompexaensitomas  pecypc (cpok ciayxk0b1) TpaHchopmaropa. OCHOBHBIM
(akTOpOoM, BIHSIONIUM HA CTAPCHUE W3OJISALUK, SBJISIETCS €€ Harpes,
00yClIaBIMBaIONINA TepMUYecKuii u3HOC wu3onsaiuu.  CyIIecTByeT Tak
Ha3bIBaeMOe B-rpajlyCHOE TPABUIIO: y8eauteHue memMnepamypvl uzoiayuu Ha
6 epadycos cokpawaem cpok ee cydicObl 6060e. ITO MPABUIIO CIIPABEIIUBO B
nuamasone temmepatyp 80...140°C.

Hawnbornee MHTEHCUBHBIA HArpeB H30JSIUU OOMOTOK MPOUCXOIUT IMPH
neperpy3ke  TpanchopmaropoB.  [loatomy — pexkumy — meperpys3Ku
TpaHchOpMaTOPOB yAEIHM 0C000C BHUMAaHHE.

[Teperpy3ku, 00yCIOBJICHHBIE HEPABHOMEPHBIM CYTOYHBIM TrpaduKOM
Harpy3ku TpaHcdopmaTopa, Ha3bIBAOTCS cucmemamuyeckumu. [leperpysku,
00YCIJIOBJICHHBIC aBApUITHBIM OTKJIFOUEHHEM KaKOTrO-THOO AJIEMEHTA CUCTEMbI
IEKTPOCHA0KEHUS, HA3BIBAIOTCS A8APUTIHBIMU TIEPETPY3KAMHU.

JIONyCTUMOCTh ~ CHUCTEMATHYEeCKUX W aBapUHHBIX  MEperpy3oK
TpaHc(hOpMATOPOB MPH MX IKCILUTyaTallMU PeriaMeHTHpYeTcs PyKoBOICTBOM
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0 Harpy3ke CHWIOBBIX MacisHbIX TpanchopmatopoB (OCT 14209-97).
3/1ech YUWTBHIBAIOTCS CUCTEMA OXJIAXKIEHUS TpaHc(opmaTopa, TemIeparypa
OXJIaXJAIoIel cpeapl, rpaduk HArpy3ku TpaHchopMaTopa U JIpyrHe
(bakTopsI.

C uenbto o3HaKomiieHUs! ¢ ocHOBHbIMH nonoxeHusimu ['OCT 14209-97
paccMOTpHM CHayalla peXuM paboThl TpanchopmaTopa NpHU HEU3MEHHOU
Harpyske S McTOUHUKOM HarpeBa B TPaHCPOPMATOPE SBISIETCS €r0 aKTHBHAS
gacTe. Maciio HarpeBaercsi OT OOMOTOK, €ro OObEeM YBEIMYUBACTCS, a
IUIOTHOCTHh YMeHbIaeTcs. Harperoe macio mogHUMaeTcs B BEPXHIOK 4acTh
0aka M BBITECHSETCS B PaJHaTOPhl CUCTEMBI OXJKICHUS TpaHCPopMmaropa
(puc. 9.2,a). IIpoxons depe3 paauaTopbl, Macli0 OCTHIBAET W IOCTYHAcT B
HIDKHIOIO 9acTh 0aka. Tak mpouCcXoauT eCTECTBEHHAS IIUPKYJISIUS MacIa.

Ha reroBoii nmuarpamme Ttpancopmartopa (puc. 9.2,0) Temmneparypa
OXJIAXKIAFOIIETO BO3AyXa ®, NpUHATa HEM3MEHHOH (BepTUKabHas mpsimas 1).
Temmeparypa Macia ©u TemIeparypa BHTKOB OOMOTKH YBEJIWYHBAIOTCS
NPaKTUYEeCKH JIMHEHHO 10 BhICOTE OOMOTKH. [IpeBbimieHHe TeMIepaTypsl
Macja HaJ TeMIIepaTypod Bo3ayxa (mpsMas 2) B BepXHEH 4YacTu OOMOTKH
JOCTHUTaeT BETHUUHBI AQ,.

B cuiny AOmOTHUTENBHBIX IMOTEPh B BEpXHEW uyacTu OOMOTKH Oyjaer
HaXOJWThCS Hamboinee Harperas Todyka oOMotku h. IIpeBbimenne
TeMIIepaTypbl HauboJiee HarpeTol TOYKM OOMOTKU HaJl TeMIEepaTypor macia
(3aBucuMOCTh 3) B BEpXHEH 4aCTH OOMOTKH JJOCTUTAET BETHUUHBI AGp,.

Macha

Unprynaums
N5

7N - )

O6moTKa 1

Q‘__] -\—-_—/‘f/ga

a) 0)
Puc. 9.2. EcrecTBeHHas ITUPKYJIAIUS Maciia B Tpanchopmarope (a) u
TEIUIOBas AuarpamMma tpancdopmaropa (0)

JomyctuMocTs paboThl TpaHchoOpMaropa B peXUME NEperpy3ku
OLICHUBAETCSl COIOCTaBJICHUEM TEMIIEpaTypbl Macjla B BEpXHEH YacTu
o0MoTKH ®, U TemmepaTypbl HanbOojee HarpeTo TOYKM OOMOTKH O ¢ HX
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NpeNIeTbHBIMU  3HAYEHUSMHU. OTH  TpeleibHbIE  3HAYCHHS IS
pacnpeaeuTeNIbHbIX  TpaHchopMaropoB (MomHOCTE 10 2,5 MBA wu
Hanpspkenue 10 35 kB) u TpanchopmaropoB cpemnHeir momuoctu (mo 100
MB'A) npuseznens! B Ta0s. 9.1. 3mech ke yka3aHbl IPEICIIbHBIC TTEPETPY3KU
TpaHchOpMaTopoB, 00yCIaBIMBAIOIINE MPEAETbHBIE TEMIEPATYPHl Oy max U
Oh max IPH TEMIIEPAType Bo3ayxa ©,=20°C.

Taobnuma 9.1

Pacnipene- | Cpenneit
JINTEJIbHBIE | MOIITHOCTH
Pexxum cucteMaTnueckux neperpysok:
npejeibHas rmeperpyska, o.e. 15 15
npejebHas TeMIleparypa HauOojiee HarpeTou
TOYKH OOMOTKH, O max, °C 140 140
npeneabHas TeMIlepaTypa Macia B BEpXHUX CIIOSX,
Oy max, °C 105 105
Pexxum npoIoimKUTENBHBIX aBapUNHBIX
neperpy30K:
npeaenbHas eperpyska, o.e. 1,8 1,5
npenenpHas TeMmIeparypa HauOoliee HarpeTou
TOYKH OOMOTKH, O max, °C 150 140
npeebHas TeMIeparypa Maciia B BEpXHHUX CIIOSX,
Oy max, °C 115 115

JeiicTBuTeNbHAS TeMIlepaTypa BO3/JyXa U3MEHSIETCS B T€UEHHUE CYTOK,
ce30Ha, roja. [Ipu oxHO#M U ToOM ke Harpy3ke TpaHchopmaTropa yBeIHYEHUE
TeMIIepaTypbl BO3/[yXa BHI30BET YBEIUUEHUE TEMIIEPATYPbl Macia U OOMOTKH.
Takum oOpa3oM, TEPMHUYECKUH H3HOC M3OJSIUU ONpEeNeNsieTcss Kak
Harpy3koi Tpanchopmaropa, Tak U TeMIEpaTypoi OKPY>KaroIlero Bo3ayXxa.

[Ipn MHXXEHEPHBIX pacueTax PEeXUMOB MEPErpy3Ku TpaHCPOPMATOPOB
UCTIOJIb3YETCS  IKBUBAJICHMHAS Mmemnepamypa BO3AyXa. OITO YCIOBHO
MOCTOSIHHASI TeMIepaTypa, KoTopasi B T€YEHHE pacCMaTpUBAEMOro IMepuoja
BPEMEHU  BBI3bIBAET TAKOW K€ W3HOC M3OJSALUM, KaK U JEHCTBUTEIbHAs
M3MEHSIIOIAsICSl TEMIIEpaTypa 3a TOT e NEPHO]] BPEMEHHU.

Jlnst pa3HBIX pallOHOB CTpaHbl HKBUBAJICHTHBIE CE30HHBIE U TOJOBBIC
TEMIIepaTypbl PacCYMTAaHbl U TPUBEACHBI B [8]. 3HaUCHHUS SKBUBAJICHTHBIX
rOJOBBIX, 3UMHUX M JIETHUX TEMIIEpaTyp Uil HEKOTOPBIX HAaCEIECHHBIX
nyHKTOB CeBepo-3amaiHoro peruoHa npuBeaeHs! B Tadi. 9.2.

Tabnuma 9.2

DKBHUBaJICHTHAs TeMIIepaTypa
BO3ayXa O, 0C
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HaceneHHbIl MyHKT rojoBas 3UMHSIS JICTHSS
ApXaHTeJbCK 5,8 -11,4 14,0
Bounormoa 7.4 -10,8 15,5
BopkyTta 0,5 -19,4 9,4
Kanmunuarpan 9,9 -2,4 16,5
Kanmanakmra 45 -10,6 12,5
Kuposck 2,9 -11,3 10,9
MypmaHck 3,4 -95 10,7
Hapwsa-Map 2,0 -15,7 10,3
Hosropon 8,3 -7,6 16,0
[letpo3aBojick 7,1 -8,8 15,1
[IckxoB 8,8 -6,5 16,3
Cankt-IletepOypr 8,6 -6,8 16,4
CBIKTBIBKAp 6,5 -14,1 15,0
Yepenosery 1,7 -10,2 15,8

9.4. Pacuer TemyioBoro pe;kumMa Tpancpopmaropa u TepMHYECKOT0
M3HOCA U30JISILIUH

[IpakTryeckoe CHITHE CyTOYHOTO Tpaduka Harpy3Kkud TpaHcopmarTopa
OCYIIECTBIISIETCS ¢ HEKOTOPHIM HWHTEPBAJIOM BPEMEHH, BHYTPH KOTOPOTO
Harpy3ka cuurtaercs HeusmMeHHOU. [ToaToMy rpaduk Harpy3Ku IpeIcTaBiseT
coboit crynenyatsiii Bun. Ha puc. 9.3,a mpuBeeH CyTOUYHBIN CTyNeHYaThIN
rpaduK Harpy3Ku TpaHcPopMaTopa, CHATHIN C BpeMEHHBIM UHTEpBajoM 1 4.

JIist OIleHKH JOMYyCTUMOCTH TEperpy3KH TpaHchopMaTropa CyTOUYHBIH
rpa@uK ero Harpy3kd NpeoOpa3yercss B JKBUBAJICHTHBIM 10 TEIJIOBOMY
BO3JICHCTBUIO Ha W3OJIAIMIO JBYXCTyneHYaTbii Tpaduk. Ha wucxomnom
rpaduke MPOBOIUTCS JUHUS HOMHHAJIBHOW HArpy3ku ;. llepecedenuem
OTOW JIMHUU C WCXOAHBIM TpadUKOM BBIIETSETCS YYAaCTOK TEPEerpy3Ku
MPOJIOJIKATEIBHOCTBIO {.

Yactb rpaduka Harpy3Ku, pacrto0oKeHHAsI HIKE TUHUU Sy, COCTOUT U3
UHTEpBAJIOB Afj C Harpy3kod § Ha kaxaom uHTepBajie (=1, 2,...m). [pyras
4yacTh rpauka Harpy3K, pacloIOKEHHas BBIINIE JUHUU Sy, COCTOUT W3
MHTEpBaJIOB Atj C Harpy3koi § Ha kaxxaom uHTepsane (j=1, 2,...n).

DKBUBAJICHTUPOBAHKUE KXKIOW YacTh rpadka Harpy3Kd MPOBOTUTCS 10
YCIOBUIO  OJWHAKOBOTO  TEIUIOBOTO  BO3ACWCTBHUA  HAa  W3OJISIIHIO
JEHCTBUTEIHLHOTO TIEPEMEHHOTO M SKBHUBAJECHTHOTO HEU3MEHHOTO Trpaduka
Harpy3KHu.

SKBHUBAJICHTHAsI HeW3MeHHas Ha uHTepBajie (24 - t) mpeamiecTByromas

Harpyska S

S, (9.5)

2 2 2
:\/Sl At1+ SZA'[2 + .t SmAtm _
24—t ’
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DKBHWBAJICHTHAs] HCM3MEHHAs Ha WHTepBae t meperpyska S

(9.6)

2 2 2
_ \/Sl At1+ SZAt2 +...+ SnAtn |

2 t

OKBUBAJICHTHBIA IO  TEIJIOBOMY  BO3JCHCTBHIO HAa  HM30JSLMIO
JIBYXCTYTIEHYAThI TpapuK HATPY3KH C TPEIIISCTBYIONICH HArpy3kod S u
neperpy3kon S, mokaszas Ha puc. 9.2,0.

5 3j
R
SHl:ll'l'l 5
i
4 _L'—'_l—._.—-i
a)
y
LAt LAt 24
f——— £t ———
S
=)
sHl:ll'l'l
54 G)
y
et 24
)
Ot
Bt
h
)
0 E:l
ea
y
. 24

Puc. 9.3. [IpeoOpasoBanue rpaduka Harpy3ku (a) B SKBUBAJICHTHBIN
JBYXCTyTEHYATHIH (0) U MepexoIHbIN TEIJIOBOM pekuM TpaHcopmaropa (B)

[Ipu oreHKe TONMyCTUMOCTH TIEPErpy3KH TpaHC(HOPMATOPOB YIO0OHO

MOJIb30BATHCS OTHOCUTEIBHBIMU €IAUHULIAMU. OTHOCUTENIbHBIE 3HAYCHUS
MPEAIIECTBYIOMIEN HArPY3KU U TIEPETPY3KHU OIPEACIISAIOTCS OTHOICHUSIMU
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S1 SZ
KI:S—, KZ:S—. (9.7)
HOM HOM
PaccmMoTpuMm  pacyer TeIIoBOro pekmMa TpaHchopmaTopa IpH
U3MCHEHUU €ro Harpy3Kd Ha NpuUMepe IBYXCTyIeHdaToro rpaduka (puc.
9.3). Temmeparypa OXJaXIarOMeH cpeabl B TEYCHHE CYTOK MPUHUMACTCS

MIOCTOSIHHOM M paBHOM SKBHUBaJICHTHOU TemIieparype O,.

Yemanosuswuiicss mennosoti pexcum. B yCTaHOBHBIIEMCSI TEILIOBOM
pexuMe, IpeIIIEeCTBYIONIEM IEperpy3ke, TeMiiepaTypa macia O, u Hanboee
HArpeToil TOYKU OOMOTKH ®p HEM3MEHHBI. JTOMY PEXKHUMY COOTBETCTBYET
y4acToK rpaduka ¢ Harpy3koil S (B OTHOCHTENbHBIX equHHMIAX Ki) mepen
uHTepBasioM neperpys3ku t. TemmnepaTypa Macia Ha BbIXoJi€ U3 OOMOTKHU ®, k1
U TeMIlepaTypa HanOoJiee HArpeTO TOYKH OOMOTKU ®Op i1 BBIYUCISIIOTCS TI0
CJHEAYIOIINM BBIPAKEHUSIM

®O K1:®a +A®OaK1; (9.8)
®h K1:®a+A®oaK1+A®ho Kl; (9.9)
1+ RK12 |
_ y
A®h0|<1 = A@hor K1 . (9.11)

Heobxoaumbie 1t pacyeToB MOKa3aTeNH MpUBEIeHbI B Tab. 9.3.

Ilepexoonsiii mennogoii pesxcum 6 unmepsane t ysenruuenus Hazpy3Ku om
sHayenus Ky 0o 3nauenus K. TennoBas MOCTOSHHAS BPEMEHH METANIMUECKUX
00MOTOK T,5 3HAUUTEIHHO MEHBIIIE TEIJIOBOM MOCTOSHHOW BPEMEHHU Maciia T,.
[TosToMy TIpH YBEIUYECHUU HArpy3KH TeMIlepaTypa 0OMOTOK (IT0 CpaBHEHHIO C
TEMIIEPATypOil Macia) yBEIIMYUBACTCS JI0 HOBOTO YCTAaHOBHUBIIIETOCS 3HAUCHUS
MPAKTUIECKA MTHOBEHHO. B nanpHeimmem TemmepaTypsl 0OOMOTOK W Macia
YBEJINYUBAIOTCS C OJITMHAKOBOW MTOCTOSIHHOW BPEMEHHU T,,.

Tadonuuma 9.3

Ha3Banue nokasarens O603H. | TpanchopmaTopsl
T™MH TIH
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[Tokasarens cTeneHu Maciaa X 0,8 0,9

IToka3aTens cTEeH OOMOTKHU y 1,6 1,6
OtHonieHne motepb AP /AP, R 5 6

TemnnoBasi MOCTOSIHHASI BpDEMEHU Maciia, 4 To 3 2,5
Temneparypa Bo3ayxa, °C 0O, 20 20

[IpeBbIlIEHHE TEMIIEPATYPBI Maciia Ha BHIXOJIE
13 OOMOTKH HaJl TEMIIEPATYPOii BO3yXa B
HOMHHAJIBHOM peskume, “C A® 55 52

[IpeBblllieHUE TeMIEpaTyphl HauboJee

HarpeTo TOYKM OOMOTKHU HaJ| TEMIIEpaTypoi
Macia Ha  BbIXOJ€ M3 OOMOTKHM B
HOMHHAJIBHOM pexume, “C ABp; 23 26

Temneparypa Haunbosiee HarpeTou TOY-
KU OOMOTKH, MPU KOTOPOM OTHOCUTEIHHBIN
M3HOC U30JISILUK paBeH eaunuie, *C O 98 98

Ilpumeuanue. Vunexc r cOOTBETCTBYET HOMUHAILHOMY 3HAYEHHIO [TAPAMETPA.

W3meHeHuss Bo BpeMeHH TemrmepaTypbl macia O,(t) m Temmeparypsl
HanOoyiee HArpeTod TOYKH OOMOTKH ®p (t) BBIYHCISIOTCSA MO CICAYIOIIUM
BBIPAKCHHSIM:

0, (1)=0,+10__(1); (9.12)

©,(1)=0_+A0_(1)+A0, (1); (9.13)

2O ()=40_ +(AO__ —AO_ )1- exp(—Ti)) . (9.14)
0

A®, (1) =40, KJ; (9.15)

rae AG,, k2 — MPEBBILICHUE TEMIIEpaTypbl Macila HaJl TEMIIEPATypoil BO3ayXa
IpY JUIMTEILHON Harpy3ke TpancopmarTopa, paBHOU K>, pacCUUTHIBAEMOE TI0
bopmysie, anamoruunoi (9.11);
t=1, 2, 3...t—Tekymee Bpems, .

Temneparypa mMacia Ha BbIXOJIe U3 OOMOTKH U TeMIiepaTypa HauOoiiee
HArpeToi TOYKU OOMOTKHM K KOHILy MHTEepBaJia eperpy3ku t COOTBETCTBEHHO
coCTaBiIT O U Opy.

llepexoonwiii mennosou pedxcum nocie uumepsanra U npu ymeHvuleHuu
Haepysku om 3Havenusi K, oo 3mauenus K. llociie CHMKEHUS HarpysKu
IPOIECC YMEHBIIEHUsT TeMmrepaTypsl Macia O,(t) u Temmeparypsl Hanboiee

Harperoi Touku o0OMOTkM @y (f) paccuumThiBaeTCs TO CICAYIONIMM
BBIPAKECHUSM
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0,(1)=6_+10_(1); (9.16)

0, (1)=06_+A0__(1)+A0,_(1); (9.17)
t .
AO_ (1)=A0__  +(AO_ -AO __ )(1- exp(—i)) : (9.18)
_ y.
A®, (t)=20,_ KY; (9.19)

rnet=1, 2, 3... 31, — TeKyIee Bpems.
I[lpu t = 31, HacTymaeT YCTAaHOBHUBIIMICS TEIJIOBOH PEXKUM,
COOTBETCTBYIOIIMI Harpy3ke Ki.

Pacuem mepmuueckozo uznoca sumkosou uszonayuu. Ilpy HOMUHAIBHOM
Harpyske tpanchopmaropa, Temieparype Bosayxa 0, = 20°C 1 HOMUHATbHBIX
3HAUEHMSAX NpeBbIIIeHui TemmepaTyp A®,, = 55°C u A®n, = 23°C
TeMITepaTypa HanboJiee HarpeToil Toukn ooMoTku O = 98°C (cm. Tabi. 9.3).
Oto0 6a3o0Bas TemrepaTypa Haubosee HarpeToi TOuku OOMOTKH, PU KOTOPOit
U3HOC HM30JSIIMM OOMOTOK COOTBETCTBYET OTHOCHUTEIBHOMY CPOKY CIYXObI
Tpancdopmaropa, paBaomy 1.

B ycraHoBuBIIEMCS TEIUIOBOM pEXUME € Harpy3kou K M TeMmneparypoun
Haubosiee HarpeTol TOUKH OOMOTKU Opx M3HOC BUTKOBOM M3O0JIALIMU 32 CYTKU
OTIpE/IETISETCS 10 BBIPAKEHHIO

V :2 (®hg —98) / A’ (9.20)

rae A = 6°C — remmepaTypHBIi MHTEPBAI, NPUHATHIA B COOTBETCTBUHU C 6-
I'paayCHBIM MIPAaBUIIOM U3HOCA U3OJISLIHH.

PazMepHOCTP  OTHOCHUTENBHOIO HM3HOCA BUTKOBOM  M30JSIUUA — —
HOpMaJlbHbIE CYTKHU. Hanmpumep, 111 HEU3MEHHOM B TEUEHUE CYTOK Harpy3Ku
K, oOycnaBnuBaromieil temmeparypy HaumOojiee Harperodl TOYKH OOMOTKH
Onhk = 86°C, OTHOCUTEBHBIN H3HOC BUTKOBOM H30JISIIIUK COCTABUT:

V =2®=98/6= 025 yopwm. cyr. (9.21)

Takum oOpazom, 3a OIHM CYTKH Tpu Harpy3ke K u TeMmmeparype
HanOoJiee HArpeTroil TOYKH OOMOTKHM Opx = 86°C  BHTKOBas H30JISALUSA
U3HOCUTCSA Tak ke kak 3a 0,25 cyTok mpu Harpyske, 00yClIaBIMBArOIICH
TeMIepaTypy Hanbojee HarpeToit Touku ooMoTku Op= 98°C.

B mepexomHOM TEMIOBOM peXHME, KOTJa TeMmIliepaTypa HauOosee
HArpeTol TOYKM OOMOTKH siBisgeTcs (yHKIMer BpemeHn Op(t), usHOC
W30JILMY Ha uHTEpBasle BpemeHu 1) <t <1, ompenensercs kak

t2
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V= [ 20n0 -8 6 g (9.22)
t1

Ha npaktmke mnpuMeHseTcs Oojiee TPOCTOH cmocod  pacdera
TEPMHUYECKOTO H3HOCA M3OJAIHA B TICPEXOJHOM TEIUIOBOM PEKHUME.
3aBucuMocTh Op(t) pasOuBaeTcs Ha N y4acTKOB Atj, Ha KaKIOM U3 KOTOPBIX
n3MeHenue On(t) MOXHO cuuTaTh JIMHEHWHbIM. Ha kaxkmom I—M ydacTke
BenrunHa On(t) 3aMeHsieTcss cpelHMM 3HaYeHHWEM Temmepatypbl Op. M3HOC
U30JISIIAN OTIPEACIIACTCS KaK

n
V=3 At 29876 (9.23)
i=1
Kpome aHanutudeckux BbIpakeHud B [8] mpuBoasSTCS TaOMMIBI U
HOMOTPaMMBbI, TIO3BOJISIFOIIUE MPU IKCIUTyaTaIlluu TpaHCHOPMATOPOB OIEHUTH
AOITYCTHUMBIC IICPECIPY3KHU U U3HOC U30JIAALNH, HC an6eraﬁ K BBIUHUCJICHUAM.

9.6. Ikcmiryaranusi TpaHC(POPMATOPHOI0 MAacja

TpanchopmaropHOoe Macjiao BBINONHSACT B TpaHchopmarope Tpu
OCHOBHbBIE (DYHKITHH:

U30JIMPYET HAXOIAIIAECS O] HAIIPSHKEHNUEM y3JIbl aKTHBHOM YacTH;

OXJIAJK/IaeT HArPEeBAIOIIKECs MPH paboTe Y371l aKTHBHOM YacTH;

HpEeIOXPAHACT TBEPAYIO H30JISAINI0 OOMOTOK OT YBIIAXKHEHHSI.

DKCIUTyaTalliOHHBIE CBOWCTBA Maclia M €ro KadeCTBO OIPEICIISIOTCS
XHUMHUYECKUM COCTaBOM Macjia. BHOBb MOCTYMHUBIIIEE MACIIO JOKHO UMETh
cepTu(UKAT MPEANPUATHS-TIOCTABIIMKA, MOATBEPKIAIONIMNA COOTBETCTBHE
Macia craaapty. Jis macia, mpuOBIBIIErO BMECTe C TpaHc(HOpMaTopoMm,
COOTBETCTBHE  CTAHAAPTy  IMOATBEP)KIAETCS  3alUChI0 B MMACIOpTe
TpaHcdopmaTopa.

[Ipu KaxaoM OCMOTpe TpaHCc(HOPMATOPOB MPOBEPSIETCS TeMIlepaTypa
BEPXHHX CJIOGB Maclia, KOHTpPOJHMpyeMmas [0 TepMOMETpaM WK
TEPMOCHTHAIIM3aTOpaM. JTa TeMIieparypa He aojukHa mnpessimare 95°C. B
IPOTHBHOM CJIy4ae Harpy3ka TpaHchopMaTopa J0JKHA ObITh CHHKEHA.

CocTosiHMe Maclia OLEHUBAETCS 110 Pe3yJIbTaTaM MCIBITAHUN, KOTOPHIC B
3aBUCHMOCTH OT 00beMa JICIIATCS Ha TPH BU/IA.

1. Hcnoeimanus na 31eKMpUdeckyro npoYHOCMb. 31eCh OMPEIeIsIeTCs
npoOuBHOE HampsbkeHue Macia Uy, BU3yalabHO (KaueCTBEHHO) ONpeesseTcs
cozlepyKaHre MEXaHUIECKUX MPUMECEi U BIIary.

DyeKTpUYecKass MPOYHOCTh - OJHA M3 OCHOBHBIX XapaKTEPHUCTHK
JIMDJIEKTPUYECKUX CBOMCTB Macya. VChbITaHWsS Maciia Ha 3JICKTPHUYCCKYIO
IPOYHOCTh MPOBOAATCS B cmanoapmuom  macionpobounuxe (puc. 9.4),
npeicTaBistomeM coboii haphopoBslii cocya 1, B KOTOPBIi BMOHTHPOBAHbBI
JIBa TUTOCKHX 3JIEKTpoaa 2.
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Macno 3anmmuBaeTcsi B MacloONpoOOOWHHUK W OTcTamBaeTcsi B TeueHue 20
MUHYT JUIsl yJAJI€HHUs W3 HEro BO3AYIIHBIX BKIoueHuid. Hampsokenue Ha
IIEKTPOJAaX MacjaoNpoOOWHMKA IUIABHO MOBBIIAETCA A0 npobos maciaa. C
uHTepBagoM 10 MHUH. BBINOJHSIOTCS mIeCTh mpoOoeB. [lepBwiii mpoboi He
YUUTBHIBAC€TCA, a CpeaHee apudmeruyeckoe NATH APYTHX  MpoOOoeB
MPUHUMAETCS 32 MPOOMBHOE HANIPSHKEHUE Maca.

CHuxeHre MpOoOMBHOIO HANMPSKEHUSI CBHJIETEIBCTBYET 00 YBIIaXKHEHUU
Maclia, HaJIWYMH B HEM pacTBOPEHHOTO BO3/AyXa, 3arpsS3HEHUH Macia
BOJIOKHAMU OT TBEPI0H M30JSIUU U IPYTUMH IPUMECSIMH.

2. CoxpaweHnuvli auaiu3 Macia. 3Aech JOMOJHUTENbHO K 1.1
OTIPEICTISIIOTCS TEMIIEPATypa BCIBIIIKYA Maciia U KUCIOTHOE YHCIIO.

TemmnepaTypa BCIBIIIKH ApOB Macia B 3aKPbITOM TUTJIE XapaKTEpU3yeT
(bpaKIIMOHHBIN COCTaB Maclia U CIIYKUT Ui OOHapyKEeHHUs B TpaHcPopmaTope
IIPOLIECCOB Pa3JI0KEHUS Maca.

2
e —r 1
2 ml L e 2
25 MM ~— Macno

Puc. 9.4. CtangapTHbIi MacaonpoOOHUK

Kucnorrnoe uuncio — 1o koaudectBo eakoro kamu (KOH), BepakeHHOE
B MI' U HCOOXOAMMOE I HEHTpaldM3alid KHCIIOT, COAepsKamuxcs B 1 T
macia. CTapeHre Maciia COIPOBOXKIACTCS YBCIMYCHHEM B HEM COEPIKAHHMS
KHCJIOTHBIX COCAMHEHHUH, TO3TOMY KHUCIOTHOE YHCIO XapaKTEPU3yeT CTEICHb
CTapeHus Macia.

3. lonnwiii ananuz macna. 31ech AOMOJHUATEIBHO K I1.2 ONPEAEIISIOTCS,
KOJIMYCCTBCHHOE ONpECICHNE BIIarM M MEXaHUYCCKUX MPUMECEH, TaHTEHC
yIiia JU3JIEKTPUIECKUX MOTeph g0, coaepKaHmne BOIOPACTBOPUMBIX KHUCIOT U
IeJ0Y€el, COIEp)KAHWE aHTHOKUCIHMTENBHBIX MPHCAN0K, TeMIeparypa
3aCTBIBAHUS, FA30COAEPIKAHUE U APYTUE TOKA3ATEIH.

Bennuuna ausnekTpuueckuex moTeph (tg0) XxapakTepusyeT CTeleHb
3arpsA3HEHUS M CTAPCHHSI MaCIIa.

BriarocomepskaHue TIIATEILHO KOHTPOJIUPYETCS IPH OKCIUTyaTalldu
TpaHCc(hOPMATOPHOTO Macia. YXYAIICHHE 3TOr0 MOKA3aTels XapaKTepU3yeT
HApyIICHHEe TePMETHYHOCTH TpaHchopmaropa wiId ero paboTy B

136



HEJOIyCTUMOM Harpy304HOM pexxuMe. B mocinegHem ciyyae TpOUCXOIUT
MHTEHCUBHOE CTapEHUE LIEJUTIOI03HON U30JISIUU U BBIIEJICHUE €10 BIaru moj
BO3JICVICTBUEM IIOBBILIEHHOM TeMIlepaTypsl. Kpome TOro, Macio comepkKuT
XUMHUYECKU CBSI3aHHYIO BOJY, KOTOPasi MOXKET BBIIEIATHCS B BUJE CBOOOIHOM
BOABl B pE3yJbTaTE CTAPEHUs Macjia M IOJ BO3JECWCTBHEM IOBBIIICHHON
TEeMIIEpaTyphbl.

VBenmuueHne TrazocojepkaHus (KUCIOpoJa BO3AyXa) NPUBOAUT K
UHTCHCU(DHUKAIIMN OKUCIUTEIBHBIX IPOLIECCOB B Maciie. JTOT IOKa3aTeib
KOCBEHHO XapaKTepU3yeT U FePMETHYHOCTh TpaHc(opmaTopa.

Temneparypa 3acTblBaHMs aKTyajbHa Uil Macia, SKCIUIyaTUPYEMOIO B
paliOHaxX KpalHETo CEeBeEpa.

Paznmuaror Maciio cBexee, pereHepupoBaHHOE (BOCCTaHOBICHHOE) W
DKCILTYyaTallMOHHOE. XapaKTEPUCTUKN CBEXKETO M PEr€HEPUPOBAHHOIO Macia
NPAKTUYECKU HE OTIAMYaroTCs. I AKCITyaTallMOHHOIO Macjia yCTaHOBJICHBI
HOPMAJIBHO JIOITyCTUMBIE U MTPEAEIBHO JOIYCTUMBIE IOKA3aTEIH Ka4eCcTBa.

Hopmanbho oonycmumvie TOKa3aTeaud TapaHTHUPYIOT HOPMAaJbHYIO
paboty oGopymoBanmsi. [Ipum mokazartensx wmacia, TPUOTIDKAIOIMMXCI K
npeoenbHo 0OnyCMUMbIM, HEOOXOTUMO TPUHATH MEPbI MO0 BOCCTAHOBJICHHIO
HKCILUTYyaTAllMOHHBIX CBOWCTB MAcia WM MPOBECTH €r0 3aAMEHY .

B Tabn. 9.4 npuBeneHsl mokazaTenw TpaHCHOPMATOPHOTO Macjia B
COOTBETCTBHUH C COKPAILICHHBIM aHAJIU30M.

Taonuma 94

[Tokazatens O6opyno-| Ceexee | Perenepup. | DkcmryaTall. Macio
Maciia BaHUE, Macio Macio Hopwm.zor. | mpe.orr.
UH0M1 kB

Uy, kB o 35 35 35 - 25

no 150 60 60 40 35
220 65 65 60 55

KHCJI.YNUCJIO, o 220 0,02 0,05 0,1 0,25

mr KOH/r

T-pa BCmbIKH,| 10 220 135 130 * 125

°C

* - ymeHblneHue He 0onee ueM Ha 5°C 110 CpaBHEHMIO C IPEABIAYIIUM aHAIU30M.

Hns ompenenenus mnokazarened maciia Oepercs ero npoda B Cyxylo,
YUCTYIO, CTEKISIHHYIO €MKOCTh BMECTUMOCTBIO OKOlo 1 1 ¢ mpureproit
CTEKJISTHHOM TTpoOKoit. Macno 6epeTcsi U3 HUKHUX CIIOEB uepe3 CrelraibHbIN
cnuBHOW KpaH. [IpeaBapuTenbHO CIMBAETCS HEKOTOPOE KOJIMYECTBO Macia
(2...3 nm) s omonacKMBaHMS CTEKISTHHOW eMKocTH. Ha eMkocTH moimkHa
OBITh ITHKETKA C yKa3aHWeM 000pyJO0BaHUS, U3 KOTOPOTO B3sATa Mpoda, AaThl,
OpUYUHBl O0TOOpa MpoOBl W (QamMuwiIuK Jula, oToOpaBUIero mpody Macia.
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[lepuoguuHocTs 0TOOpa NpoO Macia COOTBETCTBYET MEPUOJIUYHOCTH
TEKYIUX PEMOHTOB TpaHcpopmaTopa.

HenocpencTBeHHBII KOHTakT Macia C aTMOC(EepHBIM BO3AYXOM
OPUBOJUT K HACBHIIICHUIO Macjia BJaroil u KuciopoaoM. B pesynbprate
YMEHbILIAETCS AIIEKTpUYECKast IPOYHOCTh Macia, YCKOPSIIOTCS
OKHCITUTEIIHHBIE MPOLIECCHI B Macie (Macio cTapeer).

i 3aMenyieHHs MPOLIECCOB YBIAXHEHHWS M CTApeHHUs Macjia B HETO
NOOABJSIOT ~ AHTHOKHUCIWTENbHBIE  TPHUCAAKH, a B  KOHCTPYKIHUHU
Tpancdopmaropa peIyCMaTpUBAIOT CHelHaIbHbIC yCTpoOIiCTBa:
TepMOCU(POHHBIE (PUIBTPHI, BO3AYXOOCYIIMTEIH, IUICHOYHYIO M a30THYIO
3aIIUTHI.

Aumuoxuciumenvuvie  npucaoku  CIOCOOCTBYIOT — MOJAJIEPKAHUIO
TpeOyeMoro KauecTBa mMacia JUIMTEIbHOE BPEeMs, a TaKXkKe 3alUIIaloT APyTue
U30JIALIMOHHBIE MaTepuaibl TpaHchopmaropa.Cpok ciyk0bl Macia ¢ TAKUMHU
npucagkaMu  yBenuuuBaercss B 2...3 paza. CTOMMOCTh MPHUCATOK
OTHOCUTEJBHO HeBesnKa. Jl00aBKy NMpUCAZOK BBINOIHSIOT pa3 B 4...5 JerT.
[IpuMepoM aHTHOKUCIUTEIBLHOM MPUCAIKHU CIYKUT TEXHUYECKUN TUPAMUIOH
B KosanuecTtBe 3% oT maccel Macia [10].

Tepmocugponnsiti unemp TpemHA3HAUEH ISl TIOTJIONMIEHUS BIIaTH U
IPOAYKTOB OKHUCIICHHS U CTapeHUsl Macia B mpolecce sKcruryaTauu. OOmuii
BUJ TepMocuoHHOro ¢unbTpa npuBenaeH Ha puc. 9.5,a. Kopmyc ¢unsrpa 1
3amojHeH ajcopOeHToM 2 (CWiIMKareleM WM JAPYTUM  BEIIECTBOM),
NOTJIONIAIOIIMM BJary H MPOAYKThl OKuCIeHus Macia. C  TOMOIIbIO
naTpyOkoB 5 (QUIBTp NPUCOETUHEH K BEpXHEW W HIDKHEH dYacTsaM Oaka
Tpancopmaropa. Macno dyepe3 GUIBTP LHUPKYIUPYET 3a CUYET PAa3HOCTH
IUIOTHOCTEH Harperoro (B BEPXHHX CJIOSX) M XOJIOTHOTO (B HMKHHX CJIOSIX)
Mmacra.

KommdectBo aacopbenta B ¢unbTpe coctaBisier okoynio 1% wmaccer
Mmacia. Haceimennsrii Biaroit ancopOeHT ynansercs yepe3 OyHkep 4, a uepes
Oynkep 3 3arpyxaercs CBEeXUU aacopOeHT. Vcrmonb30BaHHBIN ancopOeHT
perenepupyercs HarpeBanueM 10 Temrepatypsl 400...500°C.

Hacpimienne ancopOeHTa BIaroil KOHTPOJIUPYETCS MO H3MEHEHHIO €ro
okpacku. B wactHocTH, n00aBKa K CHJIMKAareial XJIOPHUCTOTO KoOambTa
oOyclaBiaMBaeT ero TroiayOyio okpacky. llosBieHue po30BOi OKpacKu
ABIIIETCS. TPU3HAKOM HACBHINICHUS CHJIMKAresis BJIarol W MpOIyKTaMu
CTapeHus Maca.

Tpanchopmaroper  mommHOCTRIO 1000 kB'A m  Gosee  MOMKHBI
IKCIUTYyaTUPOBAThCS C MOCTOSHHO  BKIIIOUYEHHBIMA  TEPMOCH(POHHBIMH
bunbTpamu.

Macno oueHb TUTPOCKOMUYHO, U €CJIM PACHIMPUTENIb HEMOCPEICTBEHHO
CBsI3aH ¢ aTMoc(epoii, TO BiIara M3 BO3JAyXa MOTJIOIMIAETCS MAacjiaoM, CHUXKas
ero M3OJSIIMOHHBIE CBOWCTBA. JlJis MpeAoTBpallleHUs 3TOTO PACHIUPUTEND
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CBSI3BIBAIOT C OKPY’KAIOIICH Cpelioi uepes 6030yxoocyuumens (Mo3UIHS 3 HA
puc. 9.5,0), 3an0JTHEHHBIN CHUITHKATEIIEM.

[Mpuntun  nrenounoti  3awumur  (puc. 9.5,0) 3akimrodaeTcs B
repMEeTU3allii MacJia 3a CUET YCTAHOBKU BHYTPH PACHIMPUTEINS 2 HIaCTUIHON
eMKkocTd 1, mTpeaHa3HAYeHHOM i KOMIIGHCAIlMM  TEeMIIepaTypHOro
u3MeHeHus: o0bemMa macia. 9Ta eMKOCTh IUIOTHO TNPHIJIETaeT K BHYTPEHHEH
MOBEPXHOCTH  pacIIUpUTENs] MW Macia, o0ecreurnBas TIepMETHU3ALHIO
MIOCTIETHETO OT OKPY KaIOIIeH Cpe/ibl.

BHYyTpeHHs MOJOCTh 31aCTUYHOM €MKOCTH COEAMHEHA C OKPYIKAIOLIEH
Cpenoil uepe3 BO3IyXOOCYIIUTENb 3, MPEMSATCTBYIOIUN KOHACHCALUN BIIArH
BHYyTpu emkocTu. [latpybok 4 coeaMHsAET pacHIMpUTENb C Oakom
Tpanchopmaropa.

Azomuas  zawuma (puc. 9.5,B) 3akimouaeTcs B 3allOJIHCHUU
HA/IMACJICHHOTO MMPOCTPAHCTBA 1 TepMETHYHOTO PACHIUPUTENSI CYXHM a30TOM.
Komnencanust TemnepaTypHbIX U3MEHEHUN oObeMa Maciia OCYIIECTBISETCS
3a CUET CBS3HM HAaJMAaCIITHOTO MPOCTPAHCTBA C MATKUM Pe3epByapoM 2.

HecmoTpss Ha Bce mpuUMeEHsieMble 3allUTHl, B TPOIECCE IUTEIHHOU
JKCIUTyaTalliM Maclio yBJIaXHsAETCs U crapeer. llpu mnpubnmxeHuu
nokaszaTelsiell Maca K MpeAeNbHO TOMYCTUMBIM €0 MOJIBEPTraloT pereHepaiu
(BoccranoBneHuo). Ha crienuanbHBIX yCTaHOBKAaX Macilo IEHTPH(YTHPYIOT,
(GUIBTPYIOT, CyLIAT, JETa3UPYIOT.

) 6) B)

Puc. 9.5. Tepmocudonnslii punbtp (a), MpUHIUIHAIBEHBIE CXEMBI TUIEHOYHON
(6) u a3otHOI1 (B) 3aIIUT Macia

[Tpu nentTpudyrupoBaHur U3 Macia yAAISI0TCA TBEpAble MEXaHUUECKUE
OPUMECH W YAaCTUYHO BJlara, UMeromue OONbIIYI0 IUIOTHOCTh, YEM MAacJo.
[Tpu punpTpOBaHUM MACIIO MPOIABIMBACTCS Yepe3 MOPHUCTYIO cpeny (KapToH,
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Oymary), B KOTOPO# 3aJep>KHBAIOTCS HEPACTBOPUMBIC MPUMECH U YACTHIHO
Biara. ['myOokas cyiika macia BBIOJHSETCS PaclbUICHHEM B BaKyyMe WIIH
Ha IIEOJIMTOBBIX YCTAHOBKAaX, B KOTOPBIX Maciio (PHIBTPYETCs uepe3 CIoi
MOJICKYJISIPHBIX CHUT - IICOJHMTOB, 3aJCPXKUBAIOLINX MOJEKYJbI BOABI, HO
OPOMYCKAIOMIMX MOJIEKYJIbl Macia. PacTBOpeHHBIH B Maciie KHCIOPOA
YAAJISIOT B CIEIMATIbHBIX I€Ta3al[MOHHBIX YCTAHOBKAX.

CTouMOCTh pereHeprupoOBaHHOTO Macna npu MOJIHOCTBIO
BOCCTAHOBJICHHBIX 3KCIUTyaTallMOHHBIX KayecTBax He mpesbimaeT 50-60% ot
CTOMMOCTH HOBOT'O MacJa.

CH0XHOCTH JKCIUTyaTallud TpaHC(OPMATOPHOTO Macla: 3aluTa OT
OKpYy’Karollel cpenbl, MEePUOIUYECKUIl KOHTPOJIb COCTOSHUS, HCIBITAHUS,
pereHepanus — 00yCIOBHIN IUPOKOE UCIOIB30BaHUE B PACIPEICTUTEIbHBIX
cerax 6...35 kB tpanchopmaTopoB repmernuHoro ucnoiHenus (TMI),
U3rOTAaBIMBAEMBIX C HOMHUHAIbHOM MoOIHOCTRIO 10 1600 xB'A. DOtm
TpaHcopMaTopsl  MOJHOCTHIO  3alOJHEHBl MacioM W HE  HMEIOT
pacuupurens. TemneparypHble U3MEHEHHsI 00beMa Maciia BOCTIPUHUMAIOTCS
ropupoBaHHBIM OAKOM.

B tpanchopmaTropax TMI' KOHTaKkT Macia C OKPY’KaloIIEed cpenou
MOJTHOCTBIO OTCYTCTBYET, UYTO HCKJIIOYAET €ro yBJIAKHEHUE, OKHUCICHHE U
nuiamooOpa3zoBaHue. Maciao NpakTUYECKH HE MEHSET CBOUX CBOWCTB B
TEUYEHHE BCEro CpPOKa CIykObl TpaHchopmaropa. [losTromy mpu skcmmyaranuu
TaKUX TPaHCPOPMATOPOB OTCYTCTBYET HEOOXOJUMOCTh MEPUOAUYECKOTO
B3SITHS TPOO M MCTIBITAHUNA Maca.

B Hacrosmiee BpeMsi anbTEpPHATHBOW TpaHCHOPMATOPHOMY MACIy
seisitoTest kuakue amdnekrpuku Midel 7131, Codexkcun TCXK u npyrue.
Okonornvecku yucThiil auaekTpuk Midel 7131 (mpobuBHOE HampspkeHue 55
kB, xuciornoe uwmcmo 0,02 mr KOH/r, temmneparypa Bcmbimku 257°C)
IPUMEHSETCS TaM, T7ie TpeOyeTcsl BBICOKas MOkKapoOe30MacHOCTh — B JKUJIBIX,
CIIy’K€OHBIX, HEKOTOPBIX MPOU3BOJICTBEHHBIX TOMEIICHHSIX.

Jis  ynydimieHuss CBOMCTB TpaHC(OPMATOPHOTO Macia POCCUNUCKUN
npousBoauTens TpanchopmaropoB OAO "YpamsneKTpoTsLKMall UCHOIb3YEeT
cMech M3 MHUHepaibHOro TpaHcdopmaropHoro macina u Midel 7131. Droii
¢upMoOii U3roTaBIMBAIOTCA TpPaHC(HOPMATOPHI, MOITHOCTHIO 3aMOJHEHHBIC
Midel 7131.

Okonornyecku 4ucThiii auanekTpuk  Codexcunn TCXK  (mpobuBHOE
Hanpsokeane 35 kB, Temmeparypa  Bembimkn  300°C)  siBisiercst
nokapo0e30macHbIM. B yCcloBHsIX CypOBOrO POCCHICKOTO KiIMMaTa SIBHBIM
npeumytnectBoM Codexcun TCXK sBnsieTcss HU3Kasg TeMIEpaTypa 3aCThIBAHHS
-75°C. Temmeparypa 3acThIBaHHS CTaHAAPTHOIO TPaHC(POPMATOPHOTO
macia -45°C. HemocTarouHo Hu3Kas TEMIIEpaTypa 3aCTHIBAHUS MAcia MOYKET
IPUBECTHU K MEPETPEBY U MOBPEKICHUIO TpaHCPOpMATOpa MPH €ro 3alycKe B
CYPOBBIX KiIuMaTudeckux ycnosusix (Cubupb, paiionsl kpaiiHero CeBepa).
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TpancdopmMaTopbl ¢ SKOTOTUYECKA YUCTBIMH KUIKAMH TUIICKTPUKAMU
JOPOKE TPAAUITMOHHBIX MACISHBIX TPaHC(HOPMATOPOB, HO JMCIIEBIE CYXUX
TpaHCHOPMATOPOB H YCIIENTHO KOHKYPHUPYIOT C TIOCIEAHUMHU B YacTH
MO’KapHO# 0€30MaCHOCTH B pacIpeieTUTENbHBIX ceTsx 6...35 kB.

9.7. XpomaTorpaguyeckuii aHaJIN3 ra3oB, pACTBOPEHHBIX B
TpaHchopMaTOPHOM Maciie

HeobxoaumocTh KOHTPOJIS 32 M3MEHEHHEM COCTaBa Maciia B MPOIECcCce
OKCIUTyaTallik  TPaHCHOPMATOPOB CTAaBUT BOMPOC O BBIOOpPE TaKoOro
AHAIUTUYECKOTO METOJla, KOTOphIH CcMOT Obl 00eCHeYuTh HaJSKHOE
KaueCTBEHHOE M  KOJUYECTBEHHOE  ONpENEICHUE  COJICpKaluXCs B
TpanchopMaTOpHOM Maciie coeauHeHud. B Hambombiieil creneHu >TUM
TpeOOBaHMSIM  OTBEUaeT  Xpomartorpadus, MPEACTaBIAIONIas  coOoit
KOMIIJIEKCHBIN METO/l, OOBEAMHUBIIHNI CTAIUIO0 Pa3/ICICHUS CIIOKHBIX CMeCei
Ha OTJENbHbIE KOMIIOHEHTHI M CTAJHMI0 WX KOJIMYECTBEHHOI'O OIpPECIICHHUS.
[lo pesynapTaTam »STUX AaHAJIW30B MPOBOJUTCS  OIEHKA  COCTOSHHUS
MacCJIOHAMOIHEHHOTO 000pYA0BaHHUS.

Xpomartorpaguueckuii aHaiM3 Ta30B, PACTBOPEHHBIX B  Macle,
MO3BOJISIET BBIABUTH Je(eKThl TpaHcpopMaTopa HaA paHHEH CTauUd UX
pa3BUTHS, TpeAroiaraeMblii xapakTep JedeKTa W CTENeHb HUMEIOIIETrOoCs
noBpexenus. CocrosiHue TpaHcpopMaropa OIEHHUBAETCS COMOCTABJICHHUEM
MOJIYYCHHBIX TMPU aHaKM3€ KOJMYECTBEHHBIX JaHHBIX C TPAHUYHBIMH
3HAUYCHUSAMH KOHIIEHTPAIIMHU Ta30B U MO CKOPOCTH POCTa KOHIICHTPAIIUU Ta30B
B Macie. DTOT aHayu3 [ TpancopmaTopoB HanpspkerreMm 110 kB u Boime
JIOJDKEH OCYIICCTBIAThCS He peske 1 pasa B 6 mecsies [1, 14].

OCHOBHBIMH  Ta3aMH, XapaKTEPU3YIOIIMMU OMNpPEACIEHHbIE  BUJbI
nedexToB B TpaHchopmaTope, sBistoTcs. Bogopoa Hp, anerunen CoHy, aTan
C,Hg, meTan CHy, atunen C,Hy, okuck CO u asyokuchk CO, yriepoaa.

Bonopon  xapakrtepusyer aedeKThl  AJIEKTPUUECKOTO0  XapakTepa
(yacTUYHBIC, MCKPOBBIC M yTOBBIC Pa3ps/bl B Maclie); alleTUIICH — Teperpes
aKTUBHBIX DJIEMEHTOB; OSTaH — TEPMUYECKUM HArpeB Macjiaa Hu TBEPIOH
U30JSIMu OOMOTOK B aAuama3zoHe temmeparyp 1m0 300°C; stuneH —
BBICOKOTEMIIEPATYPHBIA HArpeB Maciia U TBEPJION M3OJSIUU OOMOTOK BBIIIE
300°C; okuchb M JABYOKHCH yTJiepojila — TEperpeB W pa3psabl B TBEPIOH
U30JISIIUU OOMOTOK.

C mnomompl0 aHanmM3a KOJWYECTBA M COOTHOIICHHMS] ATHUX Ta30B B
TpaHCHOPMATOPHOM Macjie MOXKHO OOHApYXKUTh cleayromnue naedeKThl B
TpaHchopmMarope.

1. Ilepecpesvi moxogedywux uacmei u 31eMEeHMO8 KOHCMPYKYUU
MazHumonposooa. OCHOBHBIE Ta3bl. ATWUJICH WM alleTWICH. XapaKTepHbIC
ra3bl. BOJOpOJ, MeTaH u 3TaH. Eciu nedexTom 3aTpoHyTa TBEpAas U30JISIIHS,
3aMETHO BO3PACTaIOT KOHIIEHTPAIIMU OKHUCH U JBYOKHCH BOJOPO/IA.
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[leperpeB TOKOBEMyIIMX YacTel MOXKET OIPEACNATHCS. BBITOPaHUEM
KOHTAaKTOB  MEPEKIIOYAONIUX  YCTPOMCTB,  OCIIA0JICHHEM  KPETUICHHSI
AJIEKTPOCTATUYECKOTO OKpaHa; OCIa0JICHWeM ¥ HarpeBOM KOHTAKTHBIX
COCIMHCHWA OTBOJOB OOMOTKM HH3KOTO HANPsDKCHHUS WU IIITAJIBKH
MPOXOJHOTO HM30JATOpa BBOJA; JIOMHYBIIEH MailkoW 3J1€MEHTOB OOMOTKH;
3aMBIKAaHHEM MPOBOJHUKOB OOMOTKH U IPYTUMU AePEKTaMH.

[leperpeB  >7M€MEHTOB  KOHCTPYKIIMM  MAarHUTONPOBOJA  MOXKET
OTIPEIEAThCS: HEYIOBJIETBOPHUTEILHOMN U30JISIITUEH JUCTOB
AIIEKTPOTEXHUYECCKOW CTalId; HAPYIICHUEM W30JSIUN CTSOKHBIX IIITHJICK,
SPMOBBIX 0aloK ¢ 00pa3oBaHMEM KOPOTKO3aMKHYTOTO KOHTYpa; OOIIIM
HArpeBOM M HEIOMYCTUMBIMH MECTHBIMH HarpeBaMu OT MAarHUTHBIX ITOJICH
paccessHUST B SPMOBBIX Oankax, OaHmaXkax, TWPECCYIOMUX KOJbIAX;
HEMPaBUJIHLHBIM 3a3€MJICHUEM MAarHUTOMPOBOIA U APYTUMU AePEKTaMH.

2. [egpexmur meepooti uzonayuu. It N1eHEKTb MOTYT OBITh BBI3BaHBI
MEPETPEBOM  HM3OJSIUM  OT TOKOBEAYIIMX YacTed W JIICKTPUUECKUMH
paspsigamu B usoisaiuu. [Ipu meperpeBe M30MSIUU OT TOKOBEAYIIUX YacTeu
OCHOBHBIMH Ta3aMU SIBIISIIOTCS OKUCh W JIBYOKHCH YTJIEPOJIa, WX OTHOIICHHE
CO,/CO, kak mpaBwio, Oomnbire 13; xapakTepHbIMH Ta3aMH C MaJbIM
coJIepKaHUEM SIBJISIFOTCS BOJIOPOJ, METaH, 3TUJIEH U OJTaH, alleTHICH, Kak
MIPaBUIIO, OTCYTCTBYET.

[Ipu paspsmax B TBEpAOH H3OJAIMH OCHOBHBIMU Ta3aMH SIBIISTFOTCS
alleTHJICH W BOJOPO/I, @ XapaKTEPHBIMU Ta3aMU JIFOOOTO COACPIKAHUS - METaH
u 3tieH. [Ipu atom otHOomeHne CO,/CO, Kak npaBuiI0, MEHBIIIE 5.

3. Dnexmpuueckue paszpsaovl 6 macie. ITO YaCTUYHBIE, WCKPOBBIC U
IyroBble pa3psaabl. [IpM 4acTUYHBIX pa3psgaX OCHOBHBIM Ta30M SIBJISICTCS
BOJIOPOJI; XapaKTEPHBIMH Ta3aMU C MaJIbIM COJICPKaHHEM - METaH W JTHUJICH.
[Tpu HCKPOBBIX M YTOBBIX pa3ps/iax OCHOBHBIMH Ta3aMU SBJISIOTCS BOJIOPOJ
W aleTWICH; XapaKTEPHBIMUA Ta3aMU C JIIOOBIM COJIEp)KaHWEM - METaH |
STHJICH.

[Tocne BeIsIBICHUS MedeKTa U €ro MOATBEPKIACHUS HE MEHEE YeM JBYMSI-
TpeMsl TOCJHCAYIOMMMHA W3MEPEHUSMH CJIEIyeT IUJIAaHUPOBATh BBIBOJ
TpaHnchopmaropa u3 paboThl Tpexae Bcero ¢ aedexramu rpynmsl 2. Uem
paHbIlie BBIBEJCH U3 pabOThI TpaHCHOPMATOP C Pa3BUBAIOIIUMCS JEPEKTOM,
TEM MEHBIIIE PUCK €TO aBAPUITHOTO MOBPEKACHUS U 00BEM PEMOHTHBIX PadoT.

Ecmm mo pesymbraraM IuarHOCTUKH TpaHchopmaTop JOMKEH OBITh
BBIBEJICH W3 pabOThl, HO IO KAKUM-TO OOBEKTUBHBIM TMPUYUHAM OTO
HEBO3MOXXHO OCYIIECTBUTh, €r0 CJIEIyeT OCTaBUTh Ha KOHTPOJIE C
yYaIeHHbIM 0TOOpOM TIPO0 Maciaa U XpOMOTOTpadhUIECKUM aHAITN30M T'a30B.

XpomaTorpapuieckuii aHajau3 ra30B, PACTBOPEHHBIX B Maclie, TO3BOISIET
BBISIBIISITh HE TOJBKO pa3BHUBArONIUecs AePeKThl B TpaHchopmaTope, HO U
o0IIee COCTOSHHE H30JISIIUH ero oOMOTOK. OOBEKTHBHBIM IIOKAa3aTelIeM,
MO3BOJISIONIAM ~ OIIGHWTh  CTEMEHb  M3HOCA  WM30JAIHH  OOMOTOK
TpaHchopMaTopa, SIBISICTCS CTENEHDb €€ MOJIMMEPU3AIN, CHUKEHUE KOTOPOU
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OpsIMO  XapakTepusyeT TIyOMHY  (U3UKO-XUMUYECKOTO  pa3pyLICHHS
(mecTpykumm) W30JSAIMH B TpoIecce  AKCIuTyaramuu.  JlecTpykuuu
LEJITIOJI03HON U30JIALIUN COIMYTCTBYET POCT COAEPKaHUS B TpaHC(HOPMATOPOM
Maclie OKHMCH U JBYOKHUCH yriepoja u oOpa3zoBaHuEe (ypaHOBBIX
npou3BOAHBIX. B yacTHOCTH, Hamuue cymmapHoil koHueHTpauuu CO u CO,
oonee 1% MOXKET CBUAETENHCTBOBATH O JIErpafalliy LEUTI0I03HON W30ISIHH.
OOpazoBanue (ypaHOBBIX NPOU3BOAHBIX SBISETCS NPSIMBIM CIIEICTBHEM
cTapeHus OyMa)KHOU HU30JIALNH.

MeTon KHAKOCTHOM Xpomarorpaduu TO3BOJSET ONpENeisITh U
KOHTPOJIUPOBAaTh TpebyemMoe coaepKaHue B TpaHCHOPMATOPHOM Macie
AHTHUOKUCIUTENBHBIX  MPHUCANOK, 3allMIIAIOIMIKAX  Macio W Jpyrue
U30JIALIMOHHBIE MaTepuaibl TpaHc(hopMaTopa OT CTAPEHUS.

9.8. PemoHT TpancdopmaTopos

TpancdopmaTopbl sBIAIOTCS HamOoJee CIOXKHBIM 000pYyI0BaHUEM
CUCTEM OJJIEKTpOCHaOkeHHs. PeMOHT TpaHcopmarTopa, CBSI3aHHBINM C €ro
pasrepmeTH3aniel, BBHIEMKOW W PEMOHTOM aKTHBHOM YacTu, TpeOyeT
BBICOKOU KBaJIM(PHKAIIMK PEMOHTHOTO TIEpCOHaja, OOIBIINX MaTepUATbHBIX U
BPEMEHHBIX 3aTpar.

BriBog TpancopmaTopa B peMOHT uepe3 Onpe/IeJICHHbIN KaJleHIapHBIHA
IIPOMEKYTOK BPEMEHM HE MOXKET CYUTAThCA JOCTATOYHO ONPAaBIaHHBIM,
MOCKOJIbKY B  TUIAHOBBIH PEMOHT MOXET OBbITh BBIBEJACH  BIIOJIHE
paboTtocniocoOHbIN TpaHchopmaTop. IlodTomMy Tekymue W KanmuTalbHBIC
PEMOHTBI TpaHC(POPMATOPOB CHUCTEM JJICKTPOCHAOKEHUS  TPOBOISAT B
COOTBETCTBUH C HUX JCHCTBUTEIbHBIM TEXHHYCCKHMM COCTOSIHHEM (CHCTeMa
PTC).

JIist OIleHKM JIeWCTBUTEIBHOTO COCTOSIHUS TpaHc(opmaTopa mpu €ro
TEXHUYECKOM o0CITy>KUBaHUHU IIEPUOINYECKU IIPOBOJATCS
npouakTHUYEeCKUEe MPOBEPKU, U3MEPEHUS, UCTIBITAHUS, TUATHOCTUPOBAHUE.
[Ipu oOHapyXeHUU SBHBIX WJIM MPOTHO3UPOBAHUU  PA3BUBAIOIIUXCS
nedeKTOB, KOTOPbIE MOTYT IPUBECTH K OTKA3y TpaHCHOpMaTopa IIaHUPYETCS
BBIBOJI €TO B PEMOHT.

IIpenBapuTenbHO TPOBOAUTCS PAX  OPraHU3aLMOHHO-TEXHUYECKHUX
MEPOTIPUATUN, O00ECIICUNBAIONIUX YETKOE BBITIOJHEHUE PEMOHTHBIX PalboT:
MOJArOTOBKA TMOMeIeHusT (IJIOIIAaK1), TPY30MOIbEMHBIX MEXaHHU3MOB,
000pyI0BaHus, HHCTPYMEHTOB, MaTepHUaJIOB, 3amacHbIX yacteil. Kpome toro,
COCTaBJISIFOTCS BEIOMOCTh 00beMa padOT U CMeTa, KOTOpbIC SIBISIIOTCS
VMCXOOHBIMH JTOKYMEHTAMU JJIsI ONPENEIICHUS TPYAOBBIX U JEHEKHBIX 3aTpar,
CPOKOB PEMOHTA, MOTPEOHOCTH B MaTepUaIax.

JIro0oit peMoHT TpaHchopmaTopa, CBSA3aHHBIA C pa3repMeTu3aleil u
BBIEMKOW AKTMBHOW YaCcTH OTHOCUTCA K KanmuTallbHOMY. B 3aBucmocTH OT
COCTOSIHUSI aKTUBHOM YaCTH Pa3InyaroT:

KalUTaJIbHBINA peMOHT 0€3 3aMEeHbl 0OMOTOK;
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KalUTaJIbHbI PEMOHT C YACTUYHOM WIIM MOJHOM 3aMEHON 0OOMOTOK, HO
0e3 peMOHTa MarHUTHOW CUCTEMBI;

KalUTalbHbI PEMOHT C 3aMEHOM OOMOTOK M YAaCTHYHBIM WM MOJIHBIM
PEMOHTOM MarHUTHOW CUCTEMBI.

PemonT tpanchopmatopoB momuocThi0O 70 6300 KB'A BBIMOMHSAETCA,
KaK MPaBWJIO, HA CHEIUATU3UPOBAHHBIX PEMOHTHBIX MPEANPUATUSIX. PEeMOHT
TpaHCHOpPMATOpPOB  OOJNBINIEH  MOIIMHOCTH, Yy KOTOPBIX 3aTpaThl Ha
TPAHCIIOPTUPOBKY MOTYT MPEBOCXOJIUTh CTOMMOCTh PEMOHTA, BBIMOJIHSIETCS
HEMOCPEACTBEHHO HA  MOJACTaHIMsAX. B  3ToM ciyuae mnepcoHan
CIICHMAIM3UPOBAHHOTO PEMOHTHOTO MPEANPUSITUS BBIE3KAET K MECTY
YCTaHOBKH TpaHc(opmaropa.

[lo 3aBepiieHHIO pEMOHTAa aKTHUBHAas 4acTh TpaHchopmaropa
NPOMBIBAETCA  CyXuM  TpaHcpopmaTopHbIM  MacioMm. Jlms  craporo
AJIEKTPOOOOPYIOBAaHUS CO CPOKOM CIyXObl Oonee 25 ner cuemyer
WCIIOJIb30BaTh WHTEHCHUBHYIO TPOMBIBKY aKTHBHOW dacTh, 100aBisIsl B
MPOMBIBOYHOE MACJIO CHEHUANIbHbIC MPUCAIKH, 00JaJaroliue MOBBIIICHHON
pacTBOPSIONICH CHOCOOHOCTBIO. OTO  TMO3BOJSET HHTCHCH(PHUIIMPOBATH
MPOLIECC BBIJICTCHUS U3 U30JSLUKN U aKTUBHOM 4acTH TpaHc(opMaTtopa BOJIbI,
MEXaHUYECKUX MpUMeceld, TMPOAYKTOB CTapeHUsi Maclia H TBEPAbIX
W3O0JIAIIMOHHBIX ~ MAaTEpPUaJOB, UYTO  MOJOXHUTEIBHO  CKa3bIBa€TCsA  Ha
XapaKTEePUCTUKAX U3OJISIIUH.

Tepnas W30JISALIHS 00MOTOK Tpancdopmaropa oOnanaer
TUTPOCKOMUYHOCTHI0. B mepuos BBINOTHEHUS PEMOHTHBIX pPabOT Ha
OTKPBITOM AaKTUBHOM 4YacTH W30JAIUS OOMOTOK BIHUTBHIBACT BJAry W3
OoKpy>xatomen cpeabl. [103ToMy o OKOHYaHHM PEMOHTA BO3ZHUKAET BOIPOC O
HEOOXOMMOCTH CyuKy U30JIAIAA 0OMOTOK TpaHchopmaTopa.

TpancdopmaTopbl, y KOTOPHIX MPU PEMOHTE BBHIMOIHSIACH TIOJIHAS WA
yacTHUYHAsg  3aMe€Ha  OOMOTOK, MOJJIeKAT  00S3aTENbHOM  CYIIKE.
Tpancdopmaropsl, mpomieanue peMoHT 0e3 3aMeHbl 0OMOTOK, MOTYT OBITh
BKJIFOUCHBI B pab0Ty 0€3 CYIITKU U30JSIIUN TIPH YCIOBUSX, UTO:

XapaKTePUCTUKU M30JSIUU HE BBIXOJSAT 32 MPEelielibl HOPMUPOBAHHBIX
3HAUCHUH,

MPOJIOJDKUTEIFHOCTh MPEOBIBAHUS AKTMBHOM YacTH Ha OTKPBITOM
BO3IYXE Torp IIPU ONPENETCHHON €ro BIAXKHOCTU HE IPEBBINIACT 3HAYEHUH,
MpPUBE/ICHHBIX B Ta01. 4.1.

Cymika wu30JSLUHUM CYIIECTBIISIETCS €€ HarpeBaHUEM B BaKyyMHBIX
mkadax, CyXuM TOPSIUM BO3TyXOM B CIICIIMATBHBIX KaMepax, B COOCTBEHHOM
Oake (0e3 macia).

Bakyym yckopsieT ucnapeHnue Biaarv 1 o0Jerdyaet yCcioBUs €€ BbIICICHUS
u3 m3osanuu. [IpenBaputebHO HArpeTy0 aKTUBHYIO YacTh TpaHc(opmaropa
NOMEIIAIOT B BakyyMHbIM 1mkad. BeiaepkuBas oOmpeneneHHbI pexuM
TEMITepaTyphbl U BaKyyMma, IPOBOAT CYIIKY HU3OJSIUU. DTOT CIOCO0 CYIIKH
JIOCTATOYHO CJIOKHBIM, TpeOyeT 3HAUUTENbHBIX 3aTpaT U MPUMEHSETCS, Kak
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OpaBUJIO, Ha 3aBOJAX-U3TOTOBUTEISX TPaHCHOPMATOPOB M KPYMHBIX
PEMOHTHBIX MPEAIPUATHSAX.

[Tpu cymke M30MSLMU CYyXHMM HAarpeTbiM BO3JYyXOM AaKTHBHYIO 4YacTh
TpaHncpopmaropa NOMEHIAIOT B TEIUIOM3O0JIMPOBAHHYIO M 3alUIIEHHYIO
U3HYTpU OT BO3rOpaHusi Kamepy. B HWKHIOIO 4acTh Kamepbl ¢ MOMOIIBIO
BO3IYXOAYBKH IIOJAETCS HArpeTbld CyXOW BO3AyX, YAAISIEMBIA 4Yepe3
BBITSDKHOE OTBEPCTHE B BEPXHEH 4aCTH KaMephI.

Opgnum u3 HamOolsiee pacHpOCTPAaHEHHBIX B SKCIUTyaTalUu SIBISETCS
Croco0 CyIIKH HM30JSIUU B COOCTBEHHOM Oake 0e3 maciia ¢ MpUMEHEHHEM
BaKyyMa, JOIyCTUMOro i KOHCTpykuuu Oaka. Ha moepxHocTn Oaka 1
(puc. 9.6) pa3memaeTcs HaMarHMYUBAIOMIass OOMOTKa 2, MOIKIOYaeMas K
UCTOYHUKY TIepeMeHHoro HampsbkeHuss ~U. Mexny O6akoM u 0OMOTKOU
HPOKIIA/IBIBACTCS CIIOH TETION30JISIHHU (acOECT WITH CTEKIOTKAHb).

[Ipu mnporekaHuu 1O OOMOTKE MEPEMEHHOIO TOKa B CTaJIbHBIX
KOHCTPYKIUSAX TpaHc(hopmaTopa BO3HUKAET MEPEMEHHBIH MATHUTHBIN MOTOK.
Toku, UHAYKTHpYEMbIE 3TUM ITOTOKOM, HarpeBaroT TpaHchopmarop. Brara u3
U30JIA1UA OOMOTOK HCHapseTcs.

B orBepctue B kphilike 0aka TpaHC(OpMaTopa BCTaBISETCS BBITSDKHAS
TpyOa 3, uepe3 KOTOpPYIO Haphl BiIard BRITATUBAIOTCS B IPUEMHUK KOHJIEHCATa
5 BakyyMm-HacocoM 4. DTOT Hacoc co37aeT BHYTpH 0Oaka pa3pspKeHUE,
JOMYCTUMOE JJIsl JAHHON KOHCTPYKIMH Oaka.

pi 1 3
g
L 1M.
rvl)
l---“‘ 5 4
¥

Puc. 9.6. IlpunuunuanbHasi cxema CyIKd U30JISIIUK TpaHchopmaTopa

B [9, 10] npuBomsrcs aHAIUTHYECKHUE BBIPAKEHHUS JUIS pacdera
napamMeTpOB HaMarHUYMBAIONMEeH 0OMOTKH.

[Ipy Bcex cmocobax CymIKM C  IOMOINBIO  TEPMOJATYUKOB
KOHTPOJUPYETCS TeMIlepaTypa aKTUBHOH 4YacTH TpaHc(opmaTopa, KOoTopas
noJpKHa ObITh B mpenenax 95...105°C.

B mpomecce cCymikm TEpPHOIUYCCKA HM3MEPSETCS  CONPOTHBIICHHE
3oy, Ilpy mpoBeneHUM W3MEpPEHWH IWTAaHWE HaMarHUYMBAIOMICH
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oOMOTKH oTkiIrodaercs. Cymika 3akaHYUBaeTCs, €CJIM  CONPOTHUBIICHHE
W30JIAIAN Ha TIPOTSDKEHUU 6 9acOB 0CTAaeTCsl HEM3MEHHBIM.

Bce  pabotTbl,  BBHINOJHCHHBIE  MPU  KANHWTAILHOM  PEMOHTE
TpaHchopmaropa, TPUHUMAIOTCA IO aKTy, K KOTOpOMY TIpHJIaraercs
TEXHUYECKasT JTOKYMEHTAIUsl 10 PEMOHTY. AKTBI CO BCEMH IPHIOKECHUSIMHU
XpaHSTCS B acopTe TpaHchopmaTopa.

9.9. UcnibiTaHuA TPAaHCPOPMATOPOB MOCJIE KANMTAJILHOTO0 PEMOHTA

[Ipu oskcrutyatanuu Haubojee TMOJTHBIE U3MEPEHUS W HMCIBITAHUS
TpancdopMaropa TPOBOJISTCS TIOCJIE BBIMOTHEHUS €ro KalmuTaJIbHOTO
PEMOHTA C LIEJbI0 TPOBEPKU KAYECTBA PEMOHTA, a TAKXKE C LIEJIbI0 TPOBEPKU
XapaKTEepUCTUK  TpaHchopmaTopa HA  COOTBETCTBUE  TpeOOBaHUAM
HOPMAaTUBHBIX JOKYMEHTOB.

[Iporpamma  ucmbITaHUNA — TpaHCPOPMATOPOB  UMEET  CIEAYIOIIee
COZIepIKaHUE!

1. OnpeneneHue XxapakKTepUCTUK U3OJIAIUA OOMOTOK.

2. UctibITaHust U30JISIIIUM OOMOTOK MOBBIIIIEHHBIM HAMIPSYKEHUEM.

[In. 1 u 2 nogpoOHEee pacCMOTPEHBI HITKE.

3. HcnbiTanusi TOBBIMICHHBIM HAMPsHDKCHUEM  HM30JISIIIMM  DJIEMEHTOB
MAarHUTONPOBOAA W BTOPUYHBIX IEMEW 3alllUTHOM W HW3MEPUTEIbHOU
anmnapaTtypbl. OTa H30JISIUSI HUCIBITHIBAETCS OTHOCUTEIBHO 3a3€MJICHHBIX
yacTeil TpanchopmaTtopa HanpspkeHuem 1 kB B Teuenue 1 muH.

4. V3mepeHus CONMPOTUBIECHUNW OOMOTOK TOCTOSSHHOMY TOKY. OTH
U3MEpPEHUs TPOBOIITCS JJI BBIABJICHUS NE(PEKTOB B MAsTHBIX COCIUHEHUSIX
00OMOTOK M KOHTaKTaxX MEPEKITI0YAIONTNX YCTPOUCTB.

N3mepenus npousBoastcs Ha Becex orBeTBieHusX PITH. ConpoTuBienus
pasHbIX (a3 Ha COOTBETCTBYIOIIMX OTBETBIEHUSX JOJKHBI OTIMYATHCS
MeXIy coboii He Ooiiee ueM Ha 2%0.

5. Ilocne peMoHTa, CBA3aHHOTO C YACTUYHOM WJIM TIOJHOW 3aMeHOM
OOMOTOK  BBITIOJNHSAETCA MpoBepKa KOIP(GUIUEHTOB  TpaHCHOPMAIIUH.
Koapdunmentsr Ttpanchopmaiuu  pa3HbIX (a3  Ha COOTBETCTBYIOIIHUX
OTBETBJICHUSX JIOJDKHBI OTIMYATHCS MEXAY COOOW WM OT JAaHHBIX 3aBOjIa-
usrotoputens He Oosnee ueM Ha 2%. [lns tpancdopmartopoB ¢ PIIH sto
OTJINYKE HE JIOJHKHO MPEBBIIATh 3HAYEHUSI CTYTIEHU PETryJIUPOBaHUSA.

N3mepenus npoBOASTCS METOJIOM JABYX BOJIBTMETPOB Kiacca TOYHOCTH
e umwke 0,5 mpu momaue mampspkenust 380/220 B Ha 00MOTKy OoJece
BBICOKOTO HaNPSsDKEHHS M PA30MKHYTONW 0OMOTKE HU3KOT'O HAIIPSIKEHUSI.

6. Ilocne peMoHTa, CBA3aHHOIO C YACTHYHOM WJIM TOJHOM 3aMEHOM
00OMOTOK TIPOBEPSETCS TPYIINa COSAMHEHUI OOMOTOK.

N3mepenus mNOpoBOASAT C TMOMOIIBKD HMCTOYHMKA IMOCTOSIHHOIO TOKa
(akkyMmyssITOpa), MOAKII0YAEMOro moodepento K BeiBogam A-B, B-C u C-4
nepBUYHON 0OMOTKM. Ilfoc MCTOYHMKA TMOMAOT HA BBIBOJ, 0003HAYEHHBIN
nepBbiM. B kaxaom ciaydae Ha BeIBojgax a-b, b-c u c-a Bropuunoii oOMoTKH
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KOHTPOJUpPYETCS MOKa3aHHUe MarHUTO3JIEKTPUUYECKOrO BOJIbTMETPA
(BosbTMETp ¢ HyJIeM TocepenuHe mkanbl). [Imoc BompTMETpa MOAKIIOYAIOT
Ha BBIBOJ, OOO3HAUEHHBIH TMEpBbIM. [l0 COBOKYMHOCTHM TMOKa3aHHA
BOJITMETPA CYJAST O Tpynne 0OMOTOK.

B tabn. 9.5 npuBeneHsl 3HAKU OTKJIOHEHHUS CTPEIKU BOJBTMETpa AJIs
pa3MUYHBIX TpyHn oO0MOTOK TpaHchopmaTopa. 3Hak O coOTBETCTBYET
OTCYTCTBHIO OTKJIOHEHUS CTPEJIKH.

Tadobnuuma 95

[Turanue OTKIIOHEHUE CTPEITKU BOJIBTMETPA, OKIFOYEHHOTO K
MOJIaHO K BBIBOJIAM
BBIBOJIAM ab | bc | cua ab | bc | ca
I'pynma oomoTok 12 (0) I'pynma oomoTok 11
A-B + - - + 0 -
B-C - + - - + 0
C-A - - + 0 - +

7. W3MepeHnwe TOKa W TIOTE€Ph XOJIOCTOTO XOJa TIPOBOAATCA Yy
TpaHchopmaropoB MorHOCThIO O0ojiee 1000 kB'A (ombIT X0J0CTOrO XO0Aa).
OTH W3MEPEHUS TPOBOJSATCS C IEJIBI0 BBISSBICHUS BHUTKOBBIX 3aMBIKAHUH B
0o0OMOTKax, 3aMbIKaHUH B 0JJIEMEHTaX MATrHUTONPOBOJA W 3aMBbIKaHUU
MarHuToInpoBoja Ha 6ak TpaHchopmaropa.

OneIT XOJIOCTOTO XOJa MPOBOJUTCS, KaK TPABWIO, TPH HAMPSHKEHUN
380/220 B, nomaBaecMoM Ha OOMOTKY HH3IIEro HampspkeHus. OcTallbHbIC
oOMOTKH TpaHc(opmMaTOopa pa3OMKHYTHI. B OmIBITe HCIOIB3YIOTCS TpHU
npudopa: BOJBTMETP — JJIsI WU3MEPEHHUS HAIMPSOHKEHUS, aMIEepMETp — IS
U3MEpPEeHHsI TOKa XOJIOCTOTO XOJa, BaTTMETp — M HM3MEpPEHHUs TOoTeph
AKTUBHOUW MOIITHOCTH.

[TomydyeHnsle 3HAa4eHHWsT TOKa W TOTEPh XOJOCTOTO XOJa HET
HEO0OXOIMMOCTH MPUBOIUTH K HOMHUHAJILHOMY HANPSDKCHHUIO. DTH ITapaMeTphl
COTIOCTABJIAIOTCS C JAaHHBIMU 3aBOJIA-U3TOTOBUTEINS WM MPUEMO-CAATOYHBIX
UCTIBITAHHH, POBEJCHHBIX HA TAKOM K€ HAIMPSHKEHUU.

8. UcnpiTanne Gaka TpaHchopMaropa Ha T€PMETHYHOCTH MPOBOIUTCS
THJIPaBIMYECKUAM JIaBJIeHUEM cToJi0a Macia BeicoToir h = 0,6 M Haj ypoBHEM
3allOJIHEHHOTO PACIIUPUTENs WIH CO3JAaHHeM HU30BITOYHOTO aaBieHust 10
k[la B HagMacnsHOM MpPOCTpaHCTBE pacmupurens. [IpoaomKUTENbHOCTD
UCTIBITAHWK He MeHee 3 4. Temmeparypa macia JODKHA OBITh HE HIDKE
+10°C. Ilpu ucnbITaHUAX HE TOJKHO OBITH T€UH Macia.

9. UcnpiTanus TpanchopMaTOpHOTO Macha.

10. HWcnowitanue TpaHchopMmMaTopa  BKIIOYEHHEM  TOJYKOM  Ha
HOMHUHaJIbHOE HampsbkeHue. B mporecce 3...5 - KpaTHOTO BKIIIOUCHHUS HE
JOJHKHBI UMETh MECTO SIBJICHHsI, YKa3bIBAIOIIHWE HAa HEYIOBIECTBOPUTEIHHOE
cocrosiHue  Tpancpopmaropa. OmHMM U3  TIOKa3aTeled  COCTOSIHHS
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TpaHcopmaropa CIy>KUT XapakTep U31aBaeMoro um mryma. He 10mkHO OBITH
NOTPECKMBAHUN BHYTpH Oaka; TyJeHHE JOKHO OBITh paBHOMEpPHBIM 0€3
NEPUOANYECKUX U3MEHEHHUI YPOBHS WM TOHA.

11. UcneiTanus Tpanchopmaropa o1 Harpy3koil B reueHue 24 u.

9.10. XapakTepucTUKH U30JAUMH 00MOTOK TpaHncopmaTopa

[Ipy mnpunoXeHWW K HU3OMSALUUU HANPSOKEHUS B HEM TIPOUCXOIAT
MPOLIECCHI MOJSPU3ALUA U TTPOBOJUMOCTH, UMEIOT MECTO JUAIIEKTPUUYECKUE
NOTepU. OTU TMPOIECCHl OMPENESISAIOT XapaKTEPUCTUKU U3OJSAIUHU, €€
coctostHue. J[JIs1 TOCTOBEPHOM OIEHKH COCTOSIHUS M30MAuu (YBIaKHEHHS,
3arps3HEHUS, CTApPEHHUS) HM3MEPSCTCS COBOKYIHOCTh €€ XapaKTePUCTHK,
MTOCKOJIbKY HEJ0CTaTKH OJTHUX U3MEpeHU KOMITEHCUPYIOTCS
MPEUMYIIECTBAMU JPYTHUX.

Tonapuzayus - 3T0 OTPAaHUYECHHOE CMEIICHUE HAXOISIIMXCS B U30JISAIUU
CBSI3aHHBIX TPOTHBOIIOJIOKHBIX 3aps0B, MPOUCXOMSAIIEEe MOJA JCHCTBUEM
AIIEKTPUUECKOTO TI0JiA. PeaynbHble M30JAIIMOHHBIE MaTepHalibl 00JIaJaloT
HECKOJIBbKMMHU BHJIaMU TIOJISIPU3AIUHU, HO TIPEOOTaIAIONINM SUIIETCA KaKOH-TO
OJIUH €€ BUJ. Y TOJSPHBIX TUAIEKTPUKOB, K KOTOPHIM OTHOCHUTCSI M3OJISIUS
00MOTOK TpaHC(hOPMATOPOB, MPEOOIaIaeT TUTOJIBHO-PEIAKCAIIMOHHBINA BH]T
HOJISIPU3AlMU. DTOT 3aMeUICHHBbIH (MHEPIMOHHBINA) BUA TOJSIPU3AIUH,
MPOJOJDKAIOIIMNACA ~ JECATKU  CEKyHJ, Ha3bIBaeTcs  abcopOyueti, a
COMPOBOXK/IAIOIIHM 3TO SIBJICHUE TOK - TOKOM abCOpOIIHH.

N3menenune Toka abcopOIuy BO BPEMEHH NP MPUIOKEHUN K H3OJISIHH
MOCTOSIHHOTO HAIpsDKEHUsl TokazaHo Ha puc. 9.7,a xpuBod 1. [lo mepe
3aBEPILICHUS CMEIICHHS CBSI3aHHBIX TTPOTHUBOIIOJIOXKHBIX 3aPSIA0B MTPOUCXOIUT
craj 3TOr0 TOKAa. YCTaHOBUBIIEECS 3HAUYCHHE TOKA YTEUKH Iy, dYepe3
U30JISIIUIO ONpenienisieTcs: ée 00beMHON M TOBEPXHOCTHOU 1pO80OUMOCHbBIO
(compoTHBIEHHEM).

1 R
Reo 1
2
iyr 2
t t
15 60
a) 0)

Puc. 9.7. 3meHnenune Toka abcopOumu (a) v conpotuBiieHus uzosnuu (0)
IIPH TTPHIOKEHNHN K HEH MTOCTOSTHHOTO HATPSHKESHUS
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[lepexomuprii mporecc craga TOKa a0COpOIMA MOXHO TIPEICTABHUTH
YBEIMYCHUEM COMPOTUBICHHS M30isuu R Bo Bpemenn (kpusas 1 puc. 9.7,0).
CompoTHBIEHHE  W3OJSIIMM ~ HM3MEPAETCS  MEraoMMETpOM,  OTCYET
COTIPOTUBIICHUSI MPOU3BOAUTCS MpHOIM3UTENbHO depe3 60 cexyHna. DToro
BPEMEHH, KaK MPaBUIJIO, TOCTATOYHO JJIS 3aBEPILICHUS Mpolecca adbcopOoIumu.
WUtak, ogHOW M3 XapaKTEPUCTUK W3OJSIHUHU SBISETCS  yCTaHOBUBIICECS
3HaUEHWE €€ COMPOTUBIICHUS, 0003HauaeMoe Rgy. OueBugHO, Yem Oosbie
comnpotuBiieHue Rgo, TEM BBIIIIE Ka4eCTBO M3OJISIUH.

Haumenbiine  JOMyCTHMBIE  CONPOTHUBICHUS  H3OJSIIMM  OOMOTOK
MacIsHbIX Tparchopmaropos mpu temieparype 10...30°C cocTaisioT!

Rsp=300 MOwm - asnist TpanchopmaTtopoB HanpspkeHueM 10 35 kB

Rso=600 MOwm - ans Tpanchopmaropos Hanpspkenuem 110 kB;

Reo - He HOpMupyeTcst U1 TpaHchopmaTopoB HamnpsukeHueM 220 kB.

Homyctum, uto kpuBble 1 puc. 9.7,a u 6 COOTBETCTBYIOT HOpMaJbHOU
cyxoi m3ossuu. [Ipu yBinaxxHeHUU (3arps3HEHUU, CTAPEHHH) H30JSIIHUA €€
XapaKTePUCTUKN YXYyIIIAIOTCS: TOK YTEYKHM BO3PACTAET, COMPOTHUBIICHUE
n3ossnn Rep ymenbmaercs (kpussie 2 puc. 9.7, a u 0).

BhImomnHss 0oTcYeT COMpOTUBICHUS U30JSIUU TI0 METAOMMETPY AJIS ABYX
MOMEHTOB BpeMeHH {; u t; 1 comocTaBisis MexIy co0oii conpoTuBieHus Ry u
R, MOXHO CyauTh, B 4aCTHOCTH, 00 yBIOKHEHHH wu30samuu. OOBIYHO
npuanMaercs t;=15 ¢, a t,=60 ¢, a orHomenue Rsy/Ris HazbBaeTcs
kodhummentTom abcopormu. M3 xpuBbix 1 u 2 puc. 9.7,0 BUgHO, 4TO 1A
BJIQKHON wm3omsiuuu Ko3pduiment adcopOruu  OyneT MeHbIIe, YeM IS
CyXOH.

Jis HOpMaJIbHON W30MSIMH KO3(PGUIUMEHT abcopOLuu, HW3MEpEeHHBIN
npu temneparype 10...30°C, nommken 6biTh He MeHee 1,3 [1].

B cooTBeTcTBHM C XapakTepoM 3aBHCHMOCTEH, MPUBEICHHBIX Ha PHC.
9.7,6, peanpbHYIO WH3OJSIUI0 MOXHO TPEACTABUTH CXEMOM 3aMeleHus,
MoKa3aHHOU Ha puc. 9.8,a.

- e

Puc. 9.8. Cxema 3amemeHus n30s1uu (a) ¥ BEKTOpHAs AHarpaMma
HaTpsDKEHUST 1 TOKOB (0)
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Betr R,C, xapakTepusyeT WHEPIHMOHHOCTh SBIICHUS a0COpPOIMHU, BETBb
Reo - compoTuBieHHE U30JSIMHA TIOCIAE 3aBEpIICHHUS CMEIIEHUS BCEX
CBSI3aHHBIX MTPOTHUBOIIOIOKHBIX 3aPsI/IOB.

[Ipy mpunokeHUH K HW3OJSAIUU TIEPEeMEHHOro HampstkeHuss U mo He
IPOTEKAET IMOJHBIA TOK |, cocTosimmii u3 Toka adbcopOunu |, M Toka yTeukn
lyr. DTOT MONHBINA TOK B COOTBETCTBHU C BEKTOpHOU auarpammoi puc. 9.8,0
MOXKHO pa3JIOKUTh Ha aKTUBHYIO |gr M €MKOCTHYIO |c cocraBisiomue.
[Ipousseaenue Ulg ompenensier morepu akTUBHOM MOIIMHOCTH B HU3OJISIIUU.
OTu  moTepw, UAyUIME HA  HArpeBaHuWE  W3OJSIUH,  Ha3bIBAIOTCS
OUINEKMPULECKUMU NOMEPIMU.

Otnotenue g / |c = tgd Ha3BIBACTCS maHeeHcoOM Yela OUdIEeKMpPULECKUxX
nomepsb M XapaKTepU3yeT CTOMKOCTh U30JISIIUU 10 OTHOIICHUIO K TETJIOBOMY
npo0o1o, a TakKe yBIaKHEHUE U30JISLUHU U olliee ee crapeHue. YeM MeHblIe
tgd, TeM BbIIlIE Ka4eCTBO U3OJISLIUU.

Haubonwpmme pomyctumbie 3HaueHus 190, %, mpu Temmeparype
oomotok 10...30°C a1t MacistHBIX TpaHC(HOPMATOPOB COCTABJISIIOT:

tgo =2,5% - nns TpancopmaropoB HampsbkeHueM 35 KB, MOMIHOCTBIO
0o1ee 10000 kB'A;

tgd =2,5% - nys TpancopmaTopoB HanpsikeHueMm 110 kB;

tgd =1,3% - ns TpanchopmaropoB HampspkeHuem 220 kB.

[lotepu axkTUBHOM MOIIHOCTA B U3OJSIMU B COOTBETCTBUU C
0003HAaYCHHUSIMH BEeKTOpHOU AuarpamMmsbl (puc. 9.8,0) onpeaensroTcs Kak

AP=Ulg=Ulcosp = U Ictgd. (9.24)

[Tockonbky peanbHble 3Ha4YeHHS (GO0 OTHOCHUTEIBHO Majbl, MOXHO
nojiaraTh, 4to lc = |. Toraa Beipaxenue (5.24) MOXKHO 3amKCcaTh B BUJIC

AP=U | tgs. (9.25)
I/IB IIOCJIICIHET O Bpra)KeHI/IH cnenyeT, yTO

tgs = AP (9.26)
Ul

Takum o0OpazoM, g0 MOXHO HU3MEpPUTh IO CXEeME C Tpems
U3MEPUTEIbHBIMA ~ MPUOOpPaMH. BaTTMETPOM JIJIi HU3MEPCHHS  IOTEPh
AKTMBHON MOIIHOCTH AP, BOIBTMETPOM JISI M3MEPEHHUS MPUIOKEHHOTO K
U30JAIUH HanpsokeHuss U M aMIepMeTpoM U M3MEPEHHS MPOTEKAIOIIEro
yepe3 M30IAIUI0 TokKa |. DTOT METoA HM3MepeHHs MO0CTATOYHO IPOCT, HO
TOYHOCTh U3MEPEHUI HeBelnKa. bojee TouHoe u3MepeHue (QO BBIOIHSIIOT C
IIOMOIIIBIO CIIENHAILHBIX BBICOKOBOJIBTHBIX MOCTOB.

Wsmepenne xapakrepuctuk usomsannn (Reo, Reo/Ris, tg0) mpoBoasT ms
Bcex 0OMOTOK TpaHchopmaTropa. B dactHOCTH, 111 ABYXOOMOTOYHOTO
TpaHchopMaTopa U3MEPEHHUS XaPaKTEPUCTUK U30JISILIMK ITPOBOISAT 110 CXEME:
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n3Mepenus Ha oomorke HH - 3a3zemiieHbpl 00MoTKa BH 1 6ak;
n3Mepenus Ha oomorke BH - 3azemsieHbl 00MoTka HH u Gak;
u3mepenus Ha oomotkax HH+BH - 3a3emuien Oak.

9.11. UcnibITaHUSA U30JISIIIUM MOBBINIEHHBIM HANPSIZKEHHEM

[Ipu  sKcrutyaTallui  WCHBITAHUS  TOBBIIICHHBIM — HANPSDKEHUEM
MPOMBIIIVICHHON  YacTOThl MPOBOASAT Ui TMPOBEPKU  DIICKTPUUECKOU
MPOYHOCTH HM3OJISIUU TpaHC(HOpMATOPHBIX OOMOTOK HAmpsDKEHHEM 10 35
kB. HcnbpiTanuio TMOBBIIMICHHBIM HAIPSKEHUEM JOJDKHBI TPEIIECTBOBATH
TIIATEILHBIA OCMOTP M OLIEHKA COCTOSTHUS U3OJISIUU APYTUMH METOIaMHU.

HcnbiTatenbHoe HampshDKEHUE MPUKIAJIBIBAIOT K M3OJSIIIUM B TEUYCHHE
BPEMEHH, JIOCTATOYHOTO, 4TOOBI B MecTe AeeKTa H3OJSAIUU MPOU3O0IIEI
npoOoil, W HEAOCTATOYHOrO JJisi Mpo0Os HOPMAIbHOW  M3OJIAILIMH.
JIMUTEeNbHOCTh UCTIBITAHUS COCTABIISIET, KaK npaBmwio, 1 mun. [lpu Gonbiiem
BPEMEHU MOXKET UMETh MECTO TTOBPEK/ICHUE U30JISIIUU TIPU OTCYTCTBUU B HEH
ne(EeKTOB.

Tpancpopmaropsl,  npegHa3HAYeHHBIE  JUISI  OKCIUTyaTallikd B
AIIEKTPOYCTAHOBKAX, MO/IBEP>KEHHBIX BO3JICHCTBHIO aTMOC(EepHBIX
NepeHanpssKeHU, UCTIBITHIBAIOTCS TI0 HOPMaM ISl HOPMaJIbHOW W30JISIIUY;
TpaHchOpMaTopshl, npeIHa3HAaYCHHbIC TUISE AKCIUTyaTaliu B
DJIEKTPOYCTAHOBKAX, HE TMOJABEPKEHHBIX BO3ICHCTBUIO aTMOC(HEPHBIX
NepPEeHANPSHKEHNUM, HCTBITHIBAIOTCS IO HOpMaM Jjisi 00JIErYeHHON M30JS1IUn
(tabm. 9.6).

HcnbiTanusiMm  moBepraeTcss  Kaxknaas oOMOTKa TpaHcopMaropa.
Hampsiokenne npukiagsBacTcsl K UCHBITYEMOW OOMOTKE, BBIBOJBI KOTOPOU
3aMKHYTBl HAKOPOTKO; OCTaJbHbIe OOMOTKHM TpaHCchopMaropa TaKkxKe
3aMBIKAIOTCS HAKOPOTKO W 3a3eMIISIFOTCS. BMECTe ¢ 0akoM TpaHcgopMaropa.
[TpuHIIMNIMANBHAS CXeMa UCTIBITAaHUH TpuBeieHa Ha puc. 9.9.

Tadonuma 9.6

U,on 0OMOTKH, KB | 1m0 1 3 6 10 20 35

Uyen A7
HOPMaJIbHOM 4,3 15,3 21,3 29,8 46,8 72,3

n3oJsinuu, kB

Uyen A7
00JIETYEeHHOI 2,6 8,5 13,6 10,4 425 -

n3oJsinuu, kB

ABToMatuueckuii BeIKIIOYaTeNnb QF mpemHaznaueH st OBICTPOTO
OTKJIFOYEHHUS YCTAHOBKH TMPU MpoO0€ WIM TEPEKPHITHH  W30JSAIUU
obwekta T. ABToTpanchopmartop A7 mpenHa3Ha4YeH AJiA TUIABHOTO MOJAbEeMa
HanpspkeHusi. KOHTposb pexrma yCTaHOBKH OCYIIECTBIIIETCS aMIIEPMETPOM
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A u BombTMeTpoM V. Buaumseiii pa3pbiB mpu 00CTYKWBAaHUU YCTaHOBKHU
co3iaercs pyomnbHUKOM QS
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Puc. 9.9. HpI/IHHI/IHI/IaHBHaSI CXE€Ma UCIIbITAaHUA U30JIAIIHUN ITOBBIINICHHBIM
HAIIps>KCHUEM

WcnbiTatenbHbii - TpanchopMarop TV TOBBIIACT HAIMPSOHKEHUE 10
TpedyeMoro YPOBHSI. KoHTpoib HCIBITATEILHOTO HaTPSHKCHUS
ocyirectBisieTcss kuimoBosbT™MeTpoM KV. Paspsauuk FV (kak mpaBuiio,
IIAPOBBIN) 3alIUIIAET OOBEKT OT CAYy4YalHOro HEIOMYCTUMOTO IOBBIIICHHS
UCTIBITATEIILHOTO HampspkeHus. Pesuctop R orpannumBaer TOk mpu mpoodoe
WM TIEPEKPBITHN U30JISIITUN 00BEKTA.

HcnbITaTelbHOE  HANpsDKEHWE JIOJDKHO —TMOJHUMATHCS  IUTABHO  CO
CKOPOCTBIO, JIONYCKAIOIICH BHU3YyaIbHBIM KOHTPOJIb IO H3MEPUTCIBHBIM
npudopaMm, U O JOCTHIKEHUU YCTAaHOBJICHHOTO 3HAYCHUS IOICPKUBATHCS
HEU3MCHHBIM B TEUYCHHEC BpPEeMEHHU HcIbITaHuA. [locie 3Toro HampspkeHue
IUTABHO CHUXKACTCS JI0 3HAYCHHUS HE 0oJiee OJHOM TPETH MCIBITATCILHOTO U
OTKJIIOYAETCS.

[Tonx BpeMEHEM HCIBITAaHUS MOAPA3yMEBACTCS BpEMs IMPUIOKCHHUS
TIOJTHOTO MCITBITATEIbHOTO HAIIPSKCHUS.

M300511110 CYUTAIOT BBIICP)KABIICH HUCIIBITAHUS, €CIM HE TIPOU30IIIO €€
po0os, He HaOJI0IaJI0Ch OIIYTUMBIX Ha CIyX MOTPECKHBAHUN M Pa3psaoB,
BBIJICJICHHS Ta3a M JIbIMa, PE3KWX M3MCHCHHMH IMOKa3aHWUH W3MEPUTEIbHBIX
puOOpPOB.

[MpogonapHast W30S  OOMOTOK  (M3OJAILMS  MEXAYy BHTKAMH,
KaTyIIKaMH, CIOSAMH OOMOTOK) UCIBITHIBACTCS MOBBIIICHHBIM HAIPSHKEHUEM,
WHIYKTUPOBAaHHBIM B caMOM TpaHcpopmarope. Ilpw 3THX HUCHBITAaHHAX K
ONHOH W3 O0OMOTOK TpaHChopMaropa MPUKIAILIBACTCS  JBOWHOE
HOMUHaJIbHOE HanpsikeHre noBeimeHHoM yacToThl 100...400 I't. OcranbHble
0o0OMOTKH TpaHchopMaTopa pa3oMKHYTHI. JJIMTEILHOCTh HCIBITAHUS 1 MHH.
[ToBbIIeHWE  YacTOTBI  HEOOXOAMMO Uil  W30eKaHUS  YPE3MEPHOTO
YBEIMYCHHUSI HaMarHUYHMBAIOIIETO TOKa M MHAYKIIMU B TpaHc(opmaTope npH
MIPWIOKCHUH K €0 00OMOTKE JIBOWHOTO HAIIPSHKCHHUS.
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10. Dkcruryatanust 000pyA0BaHUS pacnpeaeauTeIbHbIX
YCTPOHCTB

10.1. PacnpeaenuTre/ibHbIE YCTPOiicTBA

Ocmotpel  pacnpenenuteabHelx  ycrpoiictB  (PY) mpoBomsrcs co
CIIEIYIOLIEN TEPUOAUYHOCTBIO!

Ha 00BEKTaxX C MOCTOSHHBIM JIEKYpPCTBOM IepcoHasia — He pexe 1 pas3a B
CyTKM U He pexe 1 paza B Mecsll B TEMHOE BpEMsI CYTOK JUJISl BBISIBJICHUS
pa3psi0oB U KOPOHUPOBAHUS,

Ha 00bEeKTax 0e3 MOCTOSIHHOTO JIKYPCTBA MepcoHala — He pexxe 1 paza B
MECHII.

JlonoaHUTENbHBIE OCMOTPBI MPOBOAATCS MPU HEOJArONPHUATHON MOroje
(TymaH, CHJIBHBIN MOKpBIN CHer, rosnonen). OOBEKTHl B 30HaX MHTEHCHBHOTO
3arpsA3HEHN TAKXKE JOJDKHBI OCMATPUBATHCS AOTOJIHUTEIBHO.

IIpu ocmotpax PY nposepsroT:

YPOBEHb Macia, €ro TeMIeparypy H  OTCYTCTBHE€ TE€4Yd B
MacJIOHAMOJIHEHHOM 000pYy/10BAHNH;

COCTOSIHME KOHTAKTHBIX COCTMHEHUI OIIMHOBKH,

COCTOSIHUE HW30JISAIUU (3arpsS3HEHHOCTh, HAJIM4YUE TPEIIMH, CKOJIOB,
CJICJIOB BBITIAZICHHS POCHI);

COOTBETCTBHE yKa3aTeJIeH IMOJ0KEHUS KOMMYTAI[MOHHBIX allapaTroB UX
JIEUCTBUTEIILHOMY MOJIOKEHUIO;

COCTOSIHUE OTKPBITO IPOJIOKEHHBIX IMPOBOJHHUKOB  3a3€MIISIOILETO
YCTPOWCTBA,;

JENCTBUE YCTPOMCTB MOA0IpeBa 000PYAOBaHUS B XOJIOIHOE BpeMs TOJa.

HaJIMYue CPEACTB MOXKAPOTYILICHHUS, IEPEHOCHBIX 3a3€MIICHUN U APYTUX
3aIUTHBIX CPEACTB, MEIMLIMHCKON alTeYKH MEePBON TOMOIIH.

ITpu ocmoTtpax 3akpeIThIX PY NONOIHUTEIBHO NPOBEPSIOT:

COCTOSIHUE  IIOMELIEHHUs, OTOIUIEHWS, BEHTWISLUU, OCBEIICHHUS,
COCTOSIHHUE€ KpOBJIM WM MEXKIYITAKHBIX IEPEKPbITHI, Haau4yue u
VICIIPABHOCTH JIBEPEU U 3aMKOB.

B snerazoBbix PY nOmoJHUTENBHO NPOBEPSAIOT BIAXKHOCTH U JTaBJICHUE
aneraza B 00OpyJOBaHUM, KOHIIEHTPALIMIO 3JIera3a B MOMEIIEHUH 3aKpPbIThIX
PY.

3amMe4eHHbIE MPU OCMOTpPaxX ACPEKThl U HEUCTPABHOCTU JIOKHBI OBITH
YCTpaHEHbl MpU ONKallieM peMOHTe, AePEeKThbl aBapUHHOrO XapakTepa
JOJIKHBI YCTPAHATHCS B KpaTyailine CPOKH.

3arpsi3HEHHE  TOBEPXHOCTH  M30JSTOpOB  oOopynoBanus  PY
HauOOJBUIYIO0 ONACHOCTh MPEACTABIISIET IPU MOPOCALIEM JIOK/IE, TYMaHE WU
BBIITAJICHUH POCHI, KOTJa 3arpsA3HAIOIIMI CJI0M CTAHOBUTCS IPOBOJASIIMM. JTO
MOXET ITPUBECTU K BOZHUKHOBEHMIO Pa3psI0B HA TOBEPXHOCTH U30JIATOPOB U
UX MEPEKPBITHIO. [103TOMY Ba)KHO CBOEBPEMEHHO OYMINATH U30JsLUI0 PY oT
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3arps3HeHU W 00pabaTbiBaTh M3OJSATOPH  TUAPO(OOHBIMU  TMacTaMH,
001a1al0IUMHU BOJIOOTTAIIKMBAIOITIMH CBOMCTBAMHU.

Bce Tpymuecs yacth MeXaHW3MOB KOMMYTAIIMOHHBIX ammapaToB U HX
IPUBOJOB JIOJDKHBI TEPUOIUYECKH CMa3bIBaThes. VICMONB3ylOTCA CMasKH,
3¢ deKTUBHO paboTaloIUe MPU HU3KUX TeMIlepaTypax.

YcrporicTBa AIEKTPONOAOTPEBA MIPUBOJIOB KOMMYTaIIMOHHBIX
anmapaToB, MKapOB yIpaBIEHUs, PEICHHOMN 3allUThl U ABTOMATHKHU JTOJKHBI
paboTaTh, Kak MpaBUJIO, B AaBTOMAaTUYECKOM pEXHUME BKIIOYCHHUS U
OTKITFOUEHUSI.

[Ipn skcrnyaranuu PY BBINOAHSIOT claeAyrOIIME OOIIME Il BCEro
o0opyaoBaHus TPOPUIAKTHIECKHE U3MEPEHUS U UCTIBITAHNUA:

1. V3mepeHue COMpPOTHBICHUS OCHOBHOM H3OJALIMUA OOOPYIOBAHUS
(301K TIEpBUYHBIX  Ieriel) wMeraommerpom Ha 2500 B; 310
COIPOTUBJICHUE JOJDKHO OBITh HE MEHbBIIIE 3HAUYCHUH, MPUBEICHHBIX B TaOI.
10.1.

Tabnauna 10.1
Conpotusnenue uzomnsiund, MOM, Ipyu HOMUHAJIBHOM HamnpshKeHUH, KB
Jo 10 20...150 220
300 1000 3000

2. V3MepeHue CONPOTHUBIICHHUS W3OJSIMA  BTOPUYHBIX  IeNei
meraommerpom Ha 1000 B; 310 compoTuBienne J0MKHO OBITh HE MeHbIe 1
MO,

3. HcnpiTaHne OCHOBHOW W3OJSAIIMA OOOPYAOBAHUS TOBBIIICHHBIM
HampsDKeHHEeM B TeueHue 1 MuH. BenmnuuHBl MCIBITAaTEIBHBIX HAMPSHKEHUN
npuBeaeHs! B Tabm. 10.2.

Taonuma 10.2

Uson PY, kB o1 3 6 10 20 35

Usen st
dapdopoBoit 1 24 32 42 65 95

n3oJsinnu, kB

Uyen A0
OpraHUYECKOM 1 21,6 28,8 37,7 58,5 85,5

n3oJsinnu, kB

4. VcublTaHuE M30JISUMU BTOPUYHBIX LIENEN MPOBOAUTCS HANPSKEHUEM
1 xB B Teuenue 1 MuH.

5. TennoBU3MOHHBIN KOHTPOJIb 000pynoBaHus PY.

PemoHT 000pyaoBanus PY ocyiectBiisierca Mo Mepe HeOOXOIUMOCTH C
Y4ETOM PE3YyJIbTATOB OCMOTPOB U NPO(PUIAKTHUECKUX UCIIBITAHUM.
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10.2. Illnnbl pacnpeneuTeIbHBIX YCTPOICTB

[lpyu ocMOTpe IIMH pPaCHpPEACTUTEIbHBIX YCTPOMCTB  BH3YallbHO
OLICHUBAETCS COCTOSIHUE M30JIITOPOB — OTCYTCTBHE TPEIIUH, CKOJIOB, CTCIIEHb
3arpsi3HeHUs. HeEmocpencTBEHHO y IIMH TJIABHOE BHUMAHHUE YICISCTCS
KOHTaKTHBIM  COCJMHEHHSIM, KOTOpPbIC  BBIMOJHSIOTCS  Pa30OpHBIMHU
(6onToBBIMHU) M HEPa30OPHBIMU (CBAPHBIMH).

B mporecce akcmutyataiui 0OJTOBOIO KOHTAKTHOT'O COCIMHEHHUS €ro
IePEXOHOE  COMPOTHMBICHHUE  BO3pacTaeT  BCJIEACTBUE  OKHCICHHUS
TIOBEPXHOCTEH COMPHUKOCHOBEHHSI U OCJIA0JIEHUS] KOHTAKTHOTO JIABJICHUS 110
BO3JICHCTBHEM OKPYXKAMOWICH Cpelbl, MEXaHMYCCKHX Harpy30K, TOKOB
HAarpy3kd W KOPOTKHX 3aMblKaHuii. I[IpM BO3pacTaHUM IEPEXOTHOIO
CONPOTHUBJICHUSI TEMITEPAaTypa KOHTAKTHOTO COCIHHEHHS YBEIUYMBACTCA,
OKHCJTUTEIILHBIC TIPOIIECCHI YCKOPSIIOTCS, BBI3bIBAS €IIle OOJIbIIee YBETMUCHHE
HIEPEXOTHOTO COMPOTUBIICHUS. B KOHEYHOM HMTOre MPOUCXOIUT BHITOPAHUE
KOHTaKTHOTO COEIMHEHHSI.

CocTosIHHEe KOHTAKTHOT'O COCTHHEHHSI MOYET OIPEIESATHCA BH3YaIbHO.
[ToTeMHEHME TTOBEPXHOCTH, UCKPEHKE, CTIAPEHUE BIark MPHU JOXKJIE U CHETe
yKa3bIBAIOT Ha MMOBBIIICHHYIO TEMIIEPATypy KOHTAKTHOT'O COCTUHEHUS,

Bosiee TOYHO COCTOSIHHE KOHTAaKTHOTO COCJMHECHHUS ONMPEACIAIOT MyTeM
U3MEPCHUST  IMEPEXOJHOTO  COMPOTHBICHHS R, WIM  Temreparypbl
KOHTAKTHOTO CcoeauHeHus O,. Pe3ympTaTbl H3MEpeHHH CpaBHHBAIOT C
COIPOTHBIIEHHEM R, I€0ro ydJacTKa IIHMHBI, PABHOIO JJIHHE KOHTAKTHOTO
coeauHenus. JIius OONTOBBIX KOHTAKTHBIX COEIUHEHHH IIHH JIOJDKHO
BBIMOJIHATHLCS YCIIOBHUE

Re < 12R,. (10.1)

Temmneparypa ©,. He nowKHa npeBbimars 90°C.

[lepexomHOE COMPOTHUBIECHUE H3MEPSIOT C TOMOIIBIO MUKPOOMMETPOB
WIA JIBOMHBIX MOCTOB. JlJii TeMIEepaTypHOTO KOHTPOJSI KOHTAKTHBIX
COCTMHEHUH MPUMEHSIOT TEPMOIUICHKH, TTHPOMETPHI, TETNIOBU30PHI U IPYTHE
CpelIcTBa W3MepeHHs. B dYacTHOCTH, TEpPMOIUJICHKH, HAaKJICHBAIOT Ha
KOHTAKTHBIC COSAMHECHUS U IO 1[BETY TUICHKH OMPEACIISIOT €r0 TEMIIEpaTypy.
IIpu temmeparype no 50°C mienka umeer KpacHblii nser, npu 60°C —
suinHeBbiii, npu 80°C — temuo-BumHeBbi, npu 100°C — uyepHBIi, BbIIE
110°C - cBerno-xkenteii. Ilpu Temmeparypax 100...110°C  menka
paspymiaercs M ee IBET MPHU OXJaXKICHUU KOHTaKTa HE BOCCTAaHABIIMBACTCS.
[TpuHIUIIBI U3MEpEeHHs] TeMIepaTypbl MHPOMETpAMU U  TEIJIOBH30paMH
U3JI0’KEHBI HUXKE.

[Ipy HEYIOBIETBOPUTEIHHOM COCTOSHUU Pa300pPHOTO0 KOHTAKTHOTO
coemuuenus (R, > 1,2 R, O, > 90°C) ero moasepraroT peBH3HU:
pa3OuparoT,  3auMIIAIOT, CAUpas  OKWUCHYK  IUICHKY, CMAasbIBalOT
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HEUTPATIbHBIMH CMa3KaMl ¥ BHOBb COOMpPArOT. 3a4MCTKAa KOHTAKTHBIX
MOBEPXHOCTEN BBIMIOIHACTCS HAMUIBHUKOM, HO HE HaXJAa4HOW OyMaroi.
[locnennsis ocTaBisieT Ha KOHTAKTE 4YacTUIBI a0pa3uBa, YXYAUIAOLIUE
COCTOSIHUE KOHTAKTa.

Hepazboprble (CBapHbBIC) KOHTAKTHBIC COCIWHCHUS SBIIIOTCS OoJiee
HAJCKHBIMA B paboTe. B CBapHBIX KOHTAaKTHBIX COCAMHCHHSIX IITMH HE
JOJHKHO OBITH TPELINH, MPOKEroB, HempoBapos mBa 6ojee 10% ero ATUHBL.
[Ipy mnpaBWIbHO BBHINOJIHEHHON CBapKe JTH KOHTAKTHBIE COCIUHEHUS
MPaKTUYECKU HE HYKAAI0TCS B JaIbHEHIIIEM 00CITyKUBAHUU.

10.3. KoMMyTanuOHHbIE aNNAPAThI

OcMOTpbl KOMMYTALIMOHHBIX aMNapaToB MPOBOJATCS NpU ocMoTpax PVY;
BHEOUEPEAHBIE OCMOTPHI  BbIKIIOUamener - TIOCHe OTKJIIOYEHHUS TOKa
KOpPOTKOT0 3ambikaHus. [Ipu ocMoTpax oOpaiiaroT BHUMaHHE Ha HArpeB u
COCTOSIHME HApY>KHBIX KOHTAKTHBIX COCAMHECHUH, KPEIUICHUE BBIKJIFOYATEN U
MIPHUBOJIA, COCTOSIHUE U CTENEHb 3arpsi3HEHUS] U3OJALMU, UCIIPABHOCTH LICTH
3a3eMJICHHS.

Y MacisHbIX BBIKJIIOUATENICH KOHTPOJUPYIOTCA YPOBEHb Macia,
OTCYTCTBHE €r0 yT€UEK, TEMIIepaTypa U CTENECHb 3arpsA3HEHHOCTH Maca.

B  MHOroo0bemHBIX (0aKOBBIX) MACHSHBIX BBIKIIOYATEISAX  Oak
3aJIMBACTCS MAacjJOM HE IMOJHOCTBIO, MOJ KPBIIIKONW OCTaeTCs BO3AYIIHAs
NMOAYIKa, MpeIHa3HAYeHHas I JAeMII(PUpOBaHUS PE3KOTO TOBBIIMICHUS
JIaBJICHUA Ta30B, BBIICIISIIOIINXCS B MPOLIECCE TAICHUS JyTH.

[Ipu BeICOKOM ypoBHE Macia aemndupyromuii 3pdEeKT yMeHbIIaeTcs U
0aK BBIKJIFOYATENIsI MOXKET OBITh pa30opBaH BHICOKUM JIaBJICHHEM Ta30B. [Ipu
HU3KOM YPOBHE Macjia BBIXOJAIIME B BO3AYIIHYIO MOAYIIKY Ta3bl (IJIaBHBIM
o0pa3oM, BOJOpOJ) HE YCIEBAIOT OXJAJWTHCSA B TOHKOM CIIO€ Macja |
CIIOCOOHBI BBI3BaTh B3PBIB CMECH BOJIOPOA C BO3AYXOM (IpeMyueii CMECH).

C NoHM>XEHHUEM TEMIIEpaTypbl BSI3KOCTh Macja YBEJIMYUBAECTCS, 3aMETHO
BJIUSII HAa BPEMEHHBIC XapaKTEPUCTUKU BbIKIIoYatend. Ilostomy tmipu
HOHIDKEHUH TEMIIEpATyphl OKpyXkaromiei cpensl Hibke —25°C  JOIDKHBI
aBTOMATUYECKU BKJIIOYATHCA YCTPOMCTBA JJIEKTPOIOJIOIPEBA MACISHBIX
BBIKJIFOYATEJICH.

3arpsi3HEHHE U YBIAKHEHHUE Maclia MpU HKCIUTyaTallud BbI3BIBACT
CHIDKCHHME  €ro  JJICKTPUYECKOM  MPOYHOCTH. Y  MHOr0O0OBEMHBIX
BBIKIIIOUaTene HanpspkeHueM 110 kB u Belme ucnplTaHus Maciia Ha
ANEKTPUYECKYIO MPOYHOCTh MPOBOMSITCSA MPU BBINOJIHEHUM BBIKIIIOYATEIIIMU
MPEEIbHO JIONMYCTUMOIO YKCJIa KOMMYTAllUi TOKOB KOPOTKOT'O 3aMbIKAaHUS
WM HArpy3KH; Y MHOTOOOBEMHBIX BBIKJIIOUATENIel HarpsbkeHneM 10 35 kB u
Maji000bEMHBIX BBIKJIIOUATENIEH BCEX HAIMPSHKEHUN MAclo IMOJJICKHUT 3aMeHe
MOCJI€ BBINOJHEHUS BBIKIIOYATEISIMA  MOPEACIbHO JOMYCTUMOTO 4YHUCia
KoMMyTaluii. IlpenenbHO [OMyCTUMOE YHUCIO0 KOMMYTAllUM YKa3bIBAeTCs
MPEANPUITUAMU-U3TOTOBUTENISIMU B MHCTPYKIUAX 1O SKCILTyaTaIUH.

156



Y BO3AYWIHBIX BBIKJIKOYATEIEH KOHTPOJIUPYIOTCA YTEUKH U JIaBICHUE
CKaTOr0 BO3/AYXa; y OJJIETa30BbIX BBIKIIOYATENIEW — YTEYKH, IABJIICHUE U
BII&YKHOCTb JI€Ta3a.

Crnegyer OTMETUTB, YTO MACJISIHBIE M BO3AYIUHBIE BBIKIFOYATEIN UMEIOT

HU3KYIO HAJICKHOCTBD, HEeOOJIbIION KOMMYTalluOHHBIN pecypc,
NOXXapoONacHOCTh (y MACISHBIX BBIKIIOYATENEH), BBICOKYIO TPYAOEMKOCTh
peMOHTa U  OOCITyXUBaHUS. IloaTomy B Hacrosmiee BpeMs MpH

CTPOUTENBCTBE HOBBIX U PEKOHCTPYKIMHM CYIIECTBYIOIIMX OOBEKTOB
YCTaHABIUBAIOTCSA DJIETa30BbIe M BaKyyMHbBIE BBIKIIOUYATENH, 00Jaaaroniue
00J1€€ BBICOKMMH TEXHUYECKUMH XapaKTEPUCTHKAMU.

[TpodunakTuueckre U3MEPEHUs U UCIIBITAHUSA CUJIOBBIX BBIKJIIOUATENEH
Pa3IMYHOTO KOHCTPYKTHBHOTO HWCIIONHEHHs periiameHTtupytorcs [1,14]. B
YaCTHOCTH, B MPOTPaMMy HUCHBITAHWM BBIKJIOYATENEH 000N KOHCTPYKLHMH
BXOJIAT:

1. 3mMepeHre conpOoTUBIIEHUS IOCTOTHHOMY TOKY KOHTAaKTHOW CHCTEMBI
BBIKJIIOYATENSI ¢ MPOBEPKOM COOTBETCTBHSI BEIMYMHBI 3TOTO COMPOTUBIICHUS
JAHHBIM NPEINPUATUA-U3TOTOBUTEIIS;

2. TlpoBepka cpabaThiBaHUs MPHUBOJA MPHU MOHIKEHHOM HANpSIKEHUH;
MUHUMAJIBHOE HaNpsDKEHHE CpadaThIBaHUS 3JIEKTPOMArHUTOB YIIPABIEHUS
nomkHo ObITh He MeHee 0,65U .y (0,7U,,,,) ipu mepeMeHHOM (TIOCTOSTHHOM)
TOKE;

3. H3MepeHne CKOpPOCTHBIX XapaKTEPUCTHUK BBIKIIOYATENS (BpeMEHU
BKJTIOYCHUS U OTKJIFOUEHUS) C TIPOBEPKOI COOTBETCTBUS dTHX XapaKTEPUCTUK
JAHHBIM NPEINPUATUA-U3TOTOBUTEIISA;

4. Omnpob6oBarmme B 1wmkiIax O-B uw O-B-O BeIKIIOUATENEH,
npeaHa3HaYeHHbBIX I paboThl B iukie AIIB.

OcCHOBHOE BHHMMaHHUE TPU OCMOTpax paszveduHumeseli OOpaIalOT Ha
COCTOSIHHE€ KOHTaKTOB M W30JAIuu. OciiabieHre KOHTAKTHOTO JIaBJICHUS,
OKHCJICHUE U 3arpsA3HCHUE KOHTAKTOB MPUBOIUT K YBEIUUCHHUIO ITEPEXOTHOTO
COTIPOTUBJICHUS U, KaK CJCACTBHE, K TMOBBIIICHHOMY HarpeBy KOHTaKTOB, U
JTake WX BbITOpaHWio. [Ipy Haauumm Ha KOHTAKTaX CJIENOB OIUIABICHUS H
IpYruX HEOONBIHX Me()EKTOB KOHTAKTHI 3aUWINAIOT U CMAa3bIBAIOT TOHKHUM
CIOEM TEXHUYECKOTO Ba3enuHa. [IpM 3HAYNTEIBHBIX IMOBPEKICHUIX
KOHTAKTOB X 3aMCHSIOT HOBBIMU.

[Ipn BKIOYCHHWH pa3beAMHHUTENCH HE JOJDKHO OBITh yIapa OJJHOTO
KOHTaKTa O JAPYrod — OCH KOHTaKTOB JOJDKHBI coBmaaarh. [lomroca
pa3beIUHUTENS JOJDKHBI 3aMBIKAThCS W PA3MBIKATHCS  OJHOBPEMEHHO.
[IpoBepka BBITIONHSAETCS MEIJICHHBIM BKJIIOUEHHUEM pPa3beIUHUTENS 10
MOMEHTa CONMPHUKOCHOBEHHUS KOHTAaKTOB OJHOTO M3 MoitocoB. [locie storo
3aMEepSIOTCS 3a30pbl MEXKAY KOHTAKTaMH JPYTHX TOJIOCOB, KOTOPHIE HE
JOJDKHBI TIPEBBIMIATH 3 MM. Hajndre oTMEUEeHHBIX HEOCTATKOB yCTPAHSETCS
CHeIUaTbHBIMK PETYJIUPOBKAMU TTPH OOCTYKUBAHUH Pa3beINHUTEIICH.
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W3onsauus pazbeAMHUTENEH, 0COOCHHO HAPYKHOW YCTAaHOBKH, padoTaeT
B TSOKENBIX yciaoBusaX. [loMmuMo paGodero HampspKEHUS W TIEPEHANPSHKEHUN
Ha Hee JCHCTBYIOT MEXaHWYECKHE Harpy3Ku, OOYCJIOBIIEHHbIE pabOTOU
amnmapaTa, TSDKEHHEM OIIMHOBKH, TOJIOJIEOM. 3arps3HEHHE IOBEPXHOCTH
U30JISTOPOB PAa3beAVMHUTENICH YBEIMYMBACT BEPOATHOCTh €€ TIEPEKPHITHS
0COOEHHO B ChIpyIO moroxy. llpm oOHapykeHWH TpENmMH W CKOJIOB Ha
U30JISTOPAX, 3HAYMUTEIBHOM pa3pylICeHUH apMHUPYIOIUX IOSICOB  amnmapar
CJIETyEeT BHIBECTH B PEMOHT.

3mepeHnss W UCHBITaHHWS pa3beIUHUTENCH BKIIOYAIOT B ceOs
ClIeyIoIne BUIbl padoT:

1. smepeHne conpoTUBIICHUS MIOCTOSTHHOMY TOKY KOHTAaKTHOW CHCTEMBI
pa3beIMHUTENEH; OMHUUECKHUE COMPOTUBICHUSI KOHTAKTOB I BCEX KIJIACCOB
HaANPsHDKCHUS HE JTOJDKHBI IPEBBINIATh 3HAUYCHUH, TpuBeACHHBIX B Tab. 10.3.

Taonuuma 10.3

HomunanbHbIi TOK, A 600 1000 1500...2000
Conpotuienue, MKOM 175 120 50
Vceunue, H ~200 ~400 ~400

2. I3mepeHme ycumus BBITSTUBAHUS OJHOTO KOHTAKTa U3 APYTOro; STUM
U3MEpPEHUEM NPOBEPSAETCS KOHTAKTHOE JABJICHHUE; U3MEPEHUsS IPOBOIATCS
OpU OTCYTCTBUM HAa KOHTAKTaX CMAasKH;, YCUJIME BBITATUBAHUS JOJKHO
COOTBETCTBOBATh HOpMaM, yKka3zaHHbIM B Tabi. 10.3.

3. [IpoBepka pabOTHI MHOTOKPATHBIM BKJIFOUEHUEM U OTKIIOYEHHUEM NPU
HOMMHAJIbHOM HAaNpsDKEHWH Ha BBIBOAAX JJIEKTPOMATrHUTOB YIPABICHUS U
AIIEKTPOJBUTATENIEH TPUBOOB;

4. TIpoBepka pabOThl MEXaHUYECKUX OJIOKMPOBOK, KOTOPHIE HE JOJIKHBI
MIO3BOJISATH!

ONEpPUPOBAHUE TIABHBIMU HOXXKaMU Pa3zbEAMHUTENS] MPU BKIIOUEHHBIX
3a3eMJISIFOLIUX HOXKaX;

OMEPUPOBAHUE 3a3eMJISIOUIMMH HOXAMH TPU BKIIOYEHHBIX TJIABHBIX
HOXKax.

5. Y KOpOTKO3aMbIKaTelel OmpenenseTcss BpeMs BKIIOYEHHS, Y
OTHENUTENIed — BpeMs OTKIIYEHUS. OJTH BPEMEHHBIE XapaKTEPUCTHKU
JOJIKHBI COOTBETCTBOBAaTh HOPMAaM 3aBOAA-U3TOTOBUTENS.

10.4. U3meputebHbIe TPaHCHOPMATOPHI

Tpancpopmamopwr moxa (TT). Ilpu ocMoTpax mpOBEPSETCS COCTOSHUE
KOHTAKTHBIX COEOUHEHUMN, COCTOSIHME M30JIALMHU, 3a3€MJICHHE BTOPUYHBIX
00MOTOK, YpOBEHb U OTCYTCTBHUE T€YHM Maciia y MacioHanoJHEeHHbIX TT.

[Tpu nmonwmxenuun ypoBus mMacia 10 10% ot oOmiero oobema J0aMBaeTCs
cyxoe macio 5o Tpedyemoro ypoBHs. [Ipu OoJbIIeM MOHWKEHUU YPOBHS
Macja HeoOoxoauMa cymika u3onsiuu TT.
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Cymka wm3omsiuuu TT wampsokennem 1o 10 B Beimomusiercs
HArpy304HbIM TIEPBUYHBIM (WJIM BTOPUYHBIM) TOKOM, MPEBBIMIAIOIINM
npubnusutrensHo Ha 20% HOMMHANBHBIN TOK. Cxema cymku w3oismud 1T
NEPBUYHBIM  HAarpy304HBIM TOKOM C  HCIOJb30BAaHHEM  CBApOUYHOTO
Tpancdopmaropa 7 mokaszana Ha puc. 10.1,a .

Cymika nipogomxkaetcst 15...18 1 u 3akaHuMBaeTCs Mpu CTAOMIBHOCTH B
TeueHue 3...4 4 CONpOTUBICHUS N30SI,

Cymky wm3omsimuun  TT wanpsoxkenuwem 35...110 kB mpoBogst B
CYIIUIBHBIX KaMepax TOpsSYrM BO3AyXOM Impu Temrepatype He 6onee 70°C B
teuenue 8...10 u.

[lepen mnoaxmrouennem TT mnocime Ccymku Wi JOpyrux padoT 1o
00CITyXKMBaHUIO MTPOBEPSAETCS MOJIIPHOCTH 0OMOTOK. Bo BTOpHUHYI0 0OMOTKY
BKJIIOYAETCSl MHJUIMBOJIETMETP MV MarHWTOIIEKTPUYECKON CcHUCTeMBI (pHC.
10.1,6). IlepBuunass oOMOTKa 3aMbIKaeTcs pyOMinbHHKOM QS Ha HMCTOYHHK
NOCTOSTHHOTO TOKa HampspkeHueM 3...12 B. Ecim npu  BKIIOYEHHH
pyOmIIBbHHKA cTpeika MV OTKIIOHSETCS BIPaBO (a MpU OTKIIIOUEHHH - BJIEBO),
TO TOJOXHUTEIbHBIM TOJIOC MCTOYHHKA U TOJOKUTENbHBIN momoc MV
TIOJIKJTFOUEHBI K OJTHOMMEHHBIM BBIBOJIaM (K HayajaM WM KOHI[aM) OOMOTOK.

[Mpu oxcruyataumun TT ocoboe BHUMaHUE YHACTSIOT 3d3eMJIEHUI0
8MOPUUHLIX 0OMOMOK TpaHCcPopMaTopa U OTCYTCTBHIO OOpBIBa BTOPHUYHOM
nenu. 3a3emMJIeHHE BTOPUYHBIX OOMOTOK HEOOXOAUMO JJis  3allUTHI
00CITyKMBAIOIIET0 MEpCcCOHaNa OT MEPBUYHOTO HANPSHKEHUS MpU Mpoloe
U30JIALIMY MEXKTY TIEPBUYHON U BTOPUYHON OOMOTKaMH.

_ R
F | I JEF
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a) 6) B)
Puc. 10.1. CxembI CymIKu H30JISIUH (), ONPEISIICHUS TTOJIIPHOCTH OOMOTOK
(6) u cuaTus XxapakTepucTuku HamarHnauBauus TT (B)

Hopmanbhubiii pexxum pabotrsl TT OGIM30K K KOPOTKOMY 3aMBIKAHUIO
BTOPUYHOM  OOMOTKM. Pa3pblB  BTOpUYHOM  IeNu  NOPHUBOJUT K
NEepEeHaNpPsHKEHUI0 Ha BTOPUYHOM OOMOTKE M MOBPEXKIACHUIO €€ M30JIALHH.
[lepen 3ameHOl BO BTOPUYHOM ILENM HM3MEPUTENbHBIX NPUOOPOB WIIK
YCTPOWCTB PEJIIEMHOW 3alUThl MPEABAPUTEIBHO CJIEAYET LIyHTUPOBATh
(3akopoTuTh) BTOpruHYy0 00MOTKY TT.

Ilpu osxcrumyataumu TT  BBIIOAHAKOTCS — CIEAYIOIIME INPOBEPKH,
VU3MEPEHUS U UCTIbITAaHUS
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JUISL OIICHKU COCTOSIHUS U3OJSIMU  OOMOTOK u3Mmepsiercss ee  1go,
npenenbHbIe 3HaYeHUsT KOTOPOTo yKazansl B Ta0u. 10.4;

Taonuuma 104

Tun uzonsuun 3nauenue tgo,%, npu nanpsokenuu TT, kB
3-10 20-35 110 220

bymaxno-

OakenuToBast 12 8 5 -

bymaxno-

MacJisiHas - 4,5 3,0 1,5

JUIS KOHTPOJIA M30JILMU BUTKOB BTOpuyHOUW oOMoTkH TT cHumaercs
xapaktepuctuka HamarHumumBanus (puc. 10.1,8); B macmopre TT, kak
OPaBWJIO,  YKa3bIBAIOTCSA  MapaMeTpbl  KOHTPOJBHOM  TOYKH  ITOM
XapaKTepUCTUKH, TPU M3MEPEHUSAX YCTAHABJIMBIMBACTCA HaIpsDKEHUE,
COOTBETCTBYIOIIEE KOHTPOJIBHOU TOUKE, U U3MEPAETCS TOK HAMarHUYUBAHMS;
OpU OTCYTCTBHM BUTKOBBIX 3aMBbIKaHM BO BTOPUYHOW OOMOTKE TOK
HaMarHWYMBaHUS OTIMYAETCS OT KOHTPOJIBHOTO TOKa He O6osee yem Ha 10%0;

cooTBeTcTBHE TMapameTpoB TT NacmOpPTHBIM JaHHBIM IPOBEPSETCS
u3MepeHneM kod(pduuuenta TpaHchopmanuu; mnepBuuHas oobmotka TT
Harpyxaetrcsi TokoM He MeHee 20% OT HOMHHAJIBHOTO W H3MEPSIOTCS
NEPBUYHBIM W  BTOPUYHBIM  TOKHM; KO3(PPHUIHMEHT TpaHcHopMaIiu
OTIpe/eNsieTCs] KaK OTHOILIEHUE IMEPBUYHOIO TOKA K BTOPUUYHOMY; OTIIMYHE
U3MepeHHOTO Kod(ddurrerTa Tpanchopmaluu ot MacmopTHOTO JTOJKHO OBITh
He ooitee 2%;

s macioHanonHeHHbIX TT nampspkenuem 110...220 kB npoBoautcs
IPOBOAUTCS COKPAILIEHHBIA aHAJIN3 MacJa.

Tpancgopmamoper nanpsioncenuss (TH). Tlpm ocmoTpax HpOBEpSIOT
YpOBEHb Maclia U OTCYTCTBHE €T0 T€4YH, COCTOAHUE (HapPOpPOBBIX U30JIATOPOB,
UCIPAaBHOCTh ApPMHUPOBOYHBIX IIIBOB, 3a3€MJICHHE BTOPHUYHBIX OOMOTOK,
KOTOpPO€ HEOOXOAMMO I 3allMThl OOCIYKMBAIOILIErO0 MEepcoHana OT
NEPBUYHOTO HAMPSKEHUsST MPU MpoO0oe H3O0JSALUUU MEXKIY MEePBUYHON H
BTOpUYHOI oOMoTkamu TH.

[Ipy 3HAUUTENTHPHOM TMOHWXEHUM YPOBHS Maciia MPOBOIMUTCS CYIIKa
m3omsiun TH. Cxema oHOTO M3 coco0O0B CYIIKH (HATPy30YHBIMU TOKAMH)
noka3ana Ha puc. 10.2.
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Puc. 10.2. Cxema cymiku uzomnsiuuu TH Harpy304HbIMUA TOKaMu

VYnanenue BIaru U3 HU3O0JSIIUU  OCYILECTBISIETCS 3a CUET TeEIIa,
BBIJICNIIEMOTO0 KOPOTKO3aMKHYTOM BTOPUYHON OOMOTKOHN. BTOopuuHbie TOKH,
KOHTpPOJIUpYEMbIE aMIiepMeTpamMu A, oOmpenensoTcss MolnHocTeio TH.
Temmeparypa 0OMOTOK IpH CyIIKe He J0JuKHA mpesbimarh 85°C.

Pexxum pabotet TH 06mm30k K pekuMy XoiocToro xoja. BcemenctBue
aTOTO TOBpeXkaaeMocTh TH oTHOcHTEnbHO Mana. B akcruryaTanumu Hanbosee
XapakTepHbBIMUA TOBPEXKACHUSMH  SIBIISIFOTCS  BUTKOBBIE 3aMBIKAHHUS  BO
BTOPUYHOU oOMoTKe. BPBIABICHHE TakuX TMOBPEKICHUM OIpeaeaseTCs
U3MEpPEHHEM TOKa XOJOCTOro xojaa. Jlyis aToro Ha BTOpuuHyto oOMoTky TH
M0/IaeTCd HOMHHAJIBHOE HAMPSOKEHUE M U3MEPSIETCS] TOK 3TOM OOMOTKHU MpHU
Pa30MKHYTOH MEPBUYHOM OOMOTKE. Pe3ynbTarel U3MEpeHUs TOKa XOJIOCTOIO
X0J/la COMOCTABIISAIOTCS C MacnopTHbIMU JaHHbIMA TH. OTnuune pesynbprara
U3MEpPEHUN OT MaCMOPTHHIX JaHHBIX Oosiee yeM Ha 20% CBUIETENBLCTBYET O
HaJIMYUM BUTKOBBIX 3aMblkaHuii. B aToMm ciyyae TH BeIBOgUTCS B pEMOHT.

[Tocne BhIMOTHEHUS PEMOHTHBIX PabOT, CBSI3aHHBIX C 3aMEHON 0OMOTOK,
npoBepseTcs KodPphUIUeHT TpaHchopMavu U TPYIINa COSAUHEHUSI 0OMOTOK
TH.

[Ipu omnpenenennn koddduiineHTa TpaHChHOpPMAIMK HAa TEPBUYHYIO
oomorky TH momaercs nampsokenue 380/220 B, BropuuHas oOMOTKa
pa3soMKHyTa. HM3MepsroTcs HanpspKeHrWsT Ha NEPBUYHOM U BTOPUYHOU
obmotkax. Koadduiment tpanchopmaiuu paBeH OTHOIICHUIO U3MEPEHHBIX
HANPsDKCHU Ha TIEPBUYHOM W BTOpUYHOM oOMoOTKax. [IpoBepka rpymmbl
COCIMHEHMUSI OOMOTOK  BBINMOJHSETCS TaKk Ke, KaKk y  CHJIOBBIX
tpaHnchopmatopoB (cM. Tadi. 9.5).

Y TH ¢ nonogHuTeIbHOM BTOPUYHON OOMOTKOW, COEAMHEHHOW TIO
CXEME Pa30MKHYTOI'O TPEYIroJIbHUKA, U3MEPSAETCS HAIpSIKEHHE Ha BBIBOJAX
ATOM OOMOTKH B CHMMMETPUYHBIX PEKMMax PabOThI CETU C M30JIUPOBAHHOU
HehTpanblo. M3MepeHHOe HampshKeHHe He JIODKHO mpeBblmaTh 3%
HOMHUHaNbHOTO. [lpu oOgHO(A3HOM 3aMbBIKAHUUM B CETH HANPSOKEHUE HA
JOTIOJTHUTEILHOW BTOPUYHON OOMOTKE JIOJDKHO OBITh JOCTaTOYHBIM IS
cpabaThIBaHUS pEICHHOMN 3aIlUTHI.

Cocrosiune macna TH oueHunBaercs 1o pe3ysiabTaTaM COKPAILIEHHOTO
aHaIu3a.
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10.5. KonagencaTopHble YCTAHOBKH

Ocmotp KoHaeHcaTOpHBIX ycTaHOBOK (KY) 0e3 OTKIIOUeHHUs MOJKEH
MIPOBOAUTHLCS HE pexke 1 paza B CyTKH B AJIEKTPOYCTAaHOBKAX C MOCTOSHHBIM
JIeKYPCTBOM TIEpCOHala U He pexe 1 pasa B Mecsll B YCTaHOBKax 0Oe3
MTOCTOSTHHOT'O JISKYPCTBA.

[Tpu ocMOTpax MpoBEPSIIOT:

[IEJIOCTHOCTh M CTEINEHb 3arpsI3HEHUS U30JISIINH;

COCTOSIHHE KOHTAKTHBIX COSIMHEHNH OIIMHOBKHU,

OTCYTCTBHE TE€UM TNPOMMTHIBAIOIICH  KUIAKOCTH M3  KOPIYCOB
KOHJICHCATOPOB;

COCTOSIHME€ KOPITyCOB KOHJEeHCATOPOB (OTCYTCTBHE B3AYTHS CTEHOK
KOPITYCOB);

COCTOSIHUE OTKPBITO MPOJIOKEHHBIX MTPOBOJHUKOB 3a3EMJICHUS.

Perynmupyemsie KY nomxHbl paboTath, Kak MpaBUiio, B aBTOMaTHUYE€CKOM
pexuMe.

Kontpons pexuma padotel KY BEITIONTHSAETCS N3MEPEHUEM HAMPSKCHUS,
TOKa, HEpaBHOMEPHOCTH Harpy3ku ¢a3. [Ipu nmoseimiennn Hanpsixenus Ha KY
cbitie 110% oT HOMHMHATBLHOTO YCTAHOBKA JOJKHA OBITh OTKJIFOUCHA. TOKH B
¢dazax IOHKHBI OTIMYAThCS He Oosiee uem Ha 5%.

[Tocne orkmrouenust KY Ha KoHJeHCATOpaX COXPaHAETCS AICKTPUUCCKUM
3apsin.  [loatomy mepen moObIM  OOCTy)KMBaHUEM OTKIOUueHHOU KY
MPOU3BOJIUTCS  KOHMPOIbHLIL — pa3pso  KOHACHCATOPOB  CHEIUAIbHON
W30JIMPYIOMIEH INTAaHTOW C METAUIMYECKUM CTEp)KHEM, XpaHsiieics B
nomelennu KVY.

Konnencartopbl HCIBITBIBAIOTCS MOBBIIIEHHBIM HaIPsHKEHUEM.
BenuuuHbl HCTIBITaTENIbHBIX HAIPSHKEHUM npuBeeHbl B Ta0a. 10.5.

Taoauma 105

Usom, KB 0,38 3,15 6,3 10,5

Uyen, KB 2,1 15,8 22,3 30,0

EMKOCTH KOHIIEHCATOPOB HE MOJDKHBI OTJIMYAThCS OT MACMOPTHBIX
JIaHHBIX 0osee ueMm Ha +10%.

10.6. Annapathbl 3alIUTHI OT NepPeHaANPSKeH Ui

OcMOTphl  BeHTWIbHBIX  paspsauukoB (PB) u  HemMHEWHBIX
orpannuuteneii nepenanpsbkennin  (OITH)  mpoBoastcs mpu  ocMoOTpax
obopynoBanus PY, a Takke mocie KaxJIOW Tpo3bl, BbI3BaBIICH padboOTy
pEJIEMHOM 3aMUThl Ha oTXoAsAmuX BJI.
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[Tpu ocmotpax PB u OIIH, nmeromux papdopoBbie MOKPHIIIKH, 0c000€
BHUMaHHE OOpamjaloT Ha TEePMETHUYHOCTh KOHCTPYKLHH, TaK Kak
IIPOHUKHOBEHUE BJIarM BHYTPb ammapara pe3k0 CHHUKAET HANEKHOCTb €r0
pabotel. Ilpu3sHakamMu HapylmieHUss TE€pPMETHYHOCTH amnmapara SBJISIOTCA
HaJIMYUE CKOJOB W TpemuH Ha (aphopoBOil MOKPHIMIKE, MOBPEKICHUS
apMUPOBOYHBIX ITBOB MEXIY (hIaHIIAMU U KPBIIIKOM, a Takke ociabieHue
YIUIOTHEHUH MEXIY (plaHaMi MHOTO3JIEMEHTHBIX amnmapaToB. [Ipu Hannuuu
YKa3aHHBIX IOBPEXKACHUM aIlllapaT BIBOJUTCS B PEMOHT.

AmnmapaTel € IOJMMEpPHOM  NOKPBIIIKOW  JIydllleé  COXPAaHSIOT
TEPMETUYHOCTh  KOHCTPYKLHMH, SIBISIIOTCS  Oojiee  HAACKHBIMUA  IIPH
DKCIUTYaTallHH.

Jna npenynpexaenus nepekpoituii PB u OITH Heo6xoaumo cienuts 3a
YUCTOTON MOBepXHOCTH (PapdHOopoBOil WK MOIUMEPHON MOKPHIIIKH, TaK KaK
3arpsA3HEHUE 3HAYUTEJIBHO HCKAXKACT pPaCHpeAciICHUE HaNpsOKEHUs 10
IIOBEPXHOCTH ITOKPBIIIKHA U YBEIUYUBAET BEPOATHOCTD NEPEKPBITUS JaXKE MIPU
HOMWHAJIBHOM HANPSKEHUU YCTAaHOBKHU.

ExeromHo mepex  HACTYIUIGHMEM  I'PO30BOTO  CE30HA  JTOJDKHA
NPOBOAUTHCA TPOBEPKA COCTOSHHUS 3amuThl  obopyaoBanus PY ot
NepeHanpsLkeHuid. Y moTpeduteneil MOMKHBI PErHCTPUPOBATHCS  CIydau
TPO30BBIX OTKIIOUEHUH M TOBpexAeHUN oOopynoBanusi. Ha ocHoBaHuu
IIOJIyYEHHBIX JAHHBIX JOJKHA NPOBOAUTHCS OLICHKA HAJECKHOCTH 3aILUTHI, a
IpU HEOOXOAUMOCTH pa3padaThIBATHCSI MEPONPHUATHS MO MOBBIIICHUIO €€
HAaJIeKHOCTH.

PB u OIIH Bcex KiaccoB HampsHKEHWH JTOJDKHBI OBITh MOCTOSIHHO
BkmoueHbl. B PY  nmonmyckaercst orkiroueHue Ha 3umMHHNA nepuon PB,
IIPEAHA3HAYECHHBIX IS 3aIUATHI TOJIBKO OT TPO30BBIX NEPEHANPSKEHUN.

B ycraHoBKax ¢ BaKyyMHBIMH BBIKJIIOYATEIIIMM, KaK IIPABUJIO, JOJIKHBI
ObITh  MPEAYCMOTPEHBI ~ MEPONPHUSATHS MO  3alUTe  00O0PYJOBaHUS
(BBICOKOBOJIBTHBIX ~ JIBUTATENEW,  KOHJCHCATOPHBIX  YCTaHOBOK)  OT
KOMMYTAIIMOHHBIX TepeHanpsbkeHuil. Takas 3amura BeinonHsercs OITH,
KOTOPBIE YCTaHABJIMBAIOTCS B OJHOM STUEHKE C BBIKIIOYATEIIEM.

Ucnerranus PB u OITH Bxitoyarot B ce0s:

n3Mepenue conporusnenus PB u OIIH;

U3MepeHus ToKoB npooaumocty PB u OIIH;

U3MepeHue MpoOuBHOro HanpsikeHus PB.

N3mepenne CONMpOTUBIICHMS aIlllapaToOB BBINOJHIAETCS METAOMMETPOM U
MO3BOJISIET BBIABUTH YBIAXKHEHHE BHYTPEHHUX JeTaliel, OOpBIBBI IIEMH
IIYHTUPYIOUINX PE3UCTOPOB U APyTUe IrpyObie 1e(eKThI.

W3mepenne TOKa NIPOBOAMMOCTH TIO3BOJSET BBISIBUTH YBIIAJKHEHUE
BHyTpeHHUX Aetanedl PB u OIIH, yxXyauieHne XxapakTepuUCTUK HEITUHEHHBIX
pesucropoB OIIH npu HapymeHun uUX TrepMeTHYHOCTU. M3mepeHus
IIPOBOJSTCS € IIOMOIIBIO MUKPO- HJIM MAJIJIMAMIIEPMETPA MPU NPUIOKEHNUN K
PB wim OITH BBIIpSMIIEHHOTO HAIPSHKEHMS OT UCIIBITATEIbHOM YCTAHOBKH.
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W3mepenne npobuBHOro HampsbkeHus PB  mpousBoautcs ¢ 1embio
ONPENEIICHUS] COCTOSIHHUSI MCKPOBBIX IIPOMEXKYTKOB M COOTBETCTBHSA
3aIUTHBIX XapaKTEPUCTUK Pa3psIIHUKA TPeOyEeMbIM HOpMaM.

Taonauma 10.6
Paszpsnuk | ConpotuBienue, Tox mpoBoau- [IpoOuBHOE
MOwMm MOCTH, MKA HanpspkeHne, KB
He MeHee |He OoJiee |He MeHee |He Oosiee |He MeHee |He Oosiee
PBM-6 100 250 120 220 14 19
PBM-10 170 450 200 280 24 32
PBM-20 1000 10000 500 700 45 59

3HaueHUs] COMPOTUBICHHUH, TOKOB MPOBOJAUMOCTH M MPOOUBHBIX
HaNPsHKEHUN HEKOTOPHIX BUJIOB Pa3psIHUKOB MprBeaeHb! B Tadi. 10.6.

10.7. 3azemasioniue ycrpoiicra

BusyajabHble OCMOTPBI BHAMMOM YacTH 3a3eMIIIOIIUX yCTpoicTB (3VY)
JOJKHBI TIPOBOJIUThCA He pexe 1 paza B 6 wmecsaneB. Ilpu ocmotpe
OLICHUBAETCSl  COCTOSIHUE  OTKPBITO  MPOJIOKEHHBIX  3a3€MIISIOIIMX
IIPOBOJTHUKOB, OOJITOBBIX KOHTAKTHBIX COCAMHEHUN MEXIy 3a3eMIISIOUIUMU
MPOBOJHUKAMH U 00OPYI0BAHUEM.

OcMOTpBI ¢ BEIOOPOYHBIM BCKPBITUEM TPyHTa MpoBOAATCS B MecTax 3V,
HauOoJIee MOJBEP)KEHHBIX KOPPO3UH, a TAKKE Y MECT 3a3eMJICHUs HeUTpasien
Tpancdopmaropos, npucoeaunennii PB u OITH. Takue ocMOTpbI IPOBOASTCS
He pexe 1 pa3a B 12 ner. DnemeHT 3V OpakyeTcsi, eCiu KOppo3uel mopaxeHo
oonee 50% ero cedenus. Pesynprathl ocMOTpoB 3Y C BBIOOPOYHBIM
BCKPBITHEM TPYHTa O(POPMIISIFOTCSI COOTBETCTBYIOIIUMHU aKTaMHU.

Jns ompeneneHuss  TEXHUYECKOTO  COCTOSIHUS — 3Y  mpoBOASTCS
cienyoiue npopuiakTHIecKue N3MepeHus:

COMPOTHUBJICHUI OOJITOBBIX COECIWHEHUN; COMPOTUBICHUE HCIPABHOTO
00JITOBOTO cOeMHEHUA T0JKHO OBITh He OoJiee 0,05 OwMm;

HaMpsDKEHUs TPUKOCHOBEHUSI B DIIEKTPOYCTaHOBKaX, 3Y KOTOPBIX
BBIIIOJIHEHO TI0 HOpMaM  HalpsOKEHUST TMPUKOCHOBEHUS; HauOOJbIINE
HAIpsOKEHUs TPUKOCHOBEHUS Uy, IPH AIMTENBHOCTH HX BO3JCHCTBHA t He
JOJKHBI TIPEBBIIIATh HOPM, NpuBeAeHHBIX B Tabu. 10.7; mpomexyTouyHbie
3HAUEHUS ONPENEISIOTCS JIMHEUHON UHTEPIOISIUEH;

Taobnuma 10.7
Uy, B 500 400 200 130 100 65
t, c 0,1 0,2 0,5 0,7 1 5
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Taonuma 10.8

XapaKTEPUCTUKA DIEKTPOYCTAHOBKHU R,y, Om
110 kB wu Bblmie, BHINOJHEHHBIE [0 HOpMam
COIIPOTHUBIICHUS 0,5
3-35 kB ¢ n3onanpoBaHHON HEHTPAJIBIO 10
0,4 kB ¢ rayxo3a3zeMiIeHHON HEUTpanbio C y4yeTOM
MOBTOPHBIX 3a3€MJICHUI HYJIEBOI'O NMPOBOJIA 4

YAEJIBHOTO COMPOTHUBJIEHUS IPYHTA B pailone 3Y;

conpotuieHus 3VY.

Conpotusnenust 3Y B 3JIEKTPOYCTAHOBKAX PA3IMYHOIO HANPSIKEHUS HE
JIOJKHBI TIPEBHITIIATh 3HAYCHUH, MpuBeIeHHbIX B Ta0. 10.8.

11. TenjI0BU3MOHHBIA KOHTPOJb 000PYA0BAHUUS
11.1. O6mme cBeeHUS O TEMVIOBU3UOHHOM KOHTPOJIe 00bEKTOB

B mocnemHue rompl B 3IIEKTPOIHEPreTHKE HAMEUaeTCs TEHACHIUS K
MIOCTICIOBATEIBHOMY TIEPEXOJy OT CHUCTEMBI IUIAHOBO-TIPEAYIPEAUTEIHHBIX
PEMOHTOB K PEMOHTaM IO JACWCTBUTEIHHOMY TEXHHYECKOMY COCTOSHUIO
obopynoBanus. Takoil mepexoa MpemonpeneNseT BHEIPCHHE W pPa3BUTHE
pa3IMYHBIX METOIOB JHATHOCTUKH COCTOSHHUS 3JICKTPOOOOpPYIOBaHUS.
OmHMM W3 TakuX METOJOB SIBJIISETCS TEIUIOBU3MOHHBIA  KOHTPOJb
AIIEKTPOOOOPYTOBAHHUS.

[Ipexxne yem TepedTH K TEIUIOBU3MOHHOMY KOHTPOJIIO 000pYAOBaHUS
pPaccMOTPHM OCHOBHBIC TMPHHIIMITEI MU3MEPEHUSI TeMIlepaTypbl OOBEKTOB Ha
paccTosHUU.

Kak  w3meputenp  TemmepaTypsl — OOIIEW3BECTEH  TEPMOMETD,
U3MEPSIONINA TeMIepaTypy OOBEKTa MpH MPSMOM KOHTakTe ¢ HUM. Ecim
HEOO0XOMMO U3MEPUTH TEMIIEPaTypy 00bEKTa, HEMTOCPEACTBECHHBIN KOHTAKT C
KOTOPBIM OIACCH MJIM HEBO3MOXEH (FHpIisiHIa U30aTopoB BJI), KOHTaKTHBINM
TEPMOMETP He ToauTcs. s TaKoro u3MepeHus HEOOXOUM nupomemp.

[TupomeTp ompenensier TeMieparypy o0beKTa mo cuiie nH(paKpacHOTro
U3TyUYeHUs, KOTOPOE BBIIEISICT KaXAbld 00bekT. MH(ppakpacHOe M3IydeHHE
gepe3 OOBEKTHUB TIOMANAaeT HAa YYBCTBHTEIBHBIA DIIEMEHT TMHPOMETPA,
KOTOPBIN BBIIAET HAMPSIKEHHE, IPOMOPIIMOHATIEHOE TEMIIEpaType NCTOYHHUKA
U3TydeHUs. DJIEKTPOHHBIE MpeoOpazoBaTenn TUpoMeTpa (GOPMUPYIOT Ha
muciuiee mUQPOBYIO 3amuch 3HAYCHHUS TeMmieparypbl. [lupomerp usmepsieT
TEMIIEPaTypy TOJBKO B OTPEICIIEHHON TOUYKE 0OBEKTA.

Jis moyydeHus KapTUHBI pachlpesiefieHusT TeMIepaTyphl IO BCEMY
o0bekTy  (TpaHchopmaropy) TpeOyercs — menioéuzop, B KOTOPOM
qyBCTBUTEIBHBIA DJIEMEHT OBICTPO W aBTOMATHYECKH MEPEMEIAeTCs 10
BEPTHUKAIIM U TOPU3OHTAIU. B omepaTUBHON MaMATH TEIUIOBHU30pA CO3TACTCS
tabmuia u3 CTpok u  croyonoB (puc. 11.1), B Kaxmoil suciike KOTOPOM
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HaxoAuTca uH(pOpManusg O TemImepaType OJHOW TOukH oObekTa. Pazmep
tabmuiel Ha puc. 11.1, mokazaH ympoieHHO. B peanpHBIX TemmoBU30pax
KOJIMYECTBO s4YeeK HamHoro Oosbmie. Hampumep, B TemioBusope
ThermaCAM E2 dopmupyercs tadnuma pasmepom 160x120 sueek.

[Tocne 3ammcu B maMsATH TEIJIOBH30pa MH(OPMALMK O TEeMIlepaTrypax
TOYEK OOBEKTa MPOUCXOIUT CO3JaHHE U300paKeHHs, B KOTOPOM  Kaxaoh
TOYKE C ONPENEIICHHOW TEMIIEPATypPOU IPUCBAUBAECTCS CBOM LIBET. YEM BBIIIE
TEeMIEepaTypa, TEM spue IBET.

N300pakeHne mepenaeTcss Ha KUAKOKPUCTAULIUYCCKUN TUCIUICH. DTO
u300pakeHHe, HAlOMHUHAIOIIEE eCTECTBEHHOE H300pakeHHe OOBEKTa,
ABIIIETCS. MCKYCCTBEHHBIM, IMOCKOJBKY CO3JAHO MO TeMIepaTypam TOYeK
peanbHOTO O0BEKTA.

Hanmnume cBS3M TemoBH30pa C MEPCOHANIBHBIM  KOMITBIOTEPOM
MO3BOJISIET XPaHUTh MOTy4YeHHYI0 nH(popManuio B popmare JPEG.

B paccmorpennom Ha puc. 11.1 ciydae auama3oH temmneparyp oObekTa
cocrapisier 10°C (20...30°C). Ilycte B mBeroBoil manutpe umeercs 10
[[BETOB. TIEPBBIA 1[BET (HWKHHUW) — YEPHBIA, BTOPOW IBET (CIICAYIOIHIA
CHHU3Y) — 00JIee CBETIIbIH, ..., ACCIATHIN IBET (BepXHU) - Oenblid. Bee Touku
obwekta ¢ temmeparypoir ot 20 mo 21°C 3akpammBarOTCS YEPHBIM IIBETOM,
TOYKU ¢ TemrepaTrypod oT 21 mo 22°C — BTOpHIM IIBETOM, ... , TOYKH C
temriepatypoit ot 29 go 30°C 3akpamuBarOTCS ACCITHIM O€IBIM ITBETOM.
Takast packpacka BBIITOJHAETCA CIEHMAIBHOW IMPOTPaMMOM, 3aJI0KEHHOU B
TEIUIOBU30D.

Tabnuuac _
MHpOPMaUMEN O

TeMnepaTypax B Bricwas Tennorpamma
To4ykax obbeKTa Tewnepatypa obBeKTa

a0 | 25 |20 |20 J0oC u bonee
20|30 (20|20

2026(20(20| g —
2030|2020

202520 |20
20 |30 [ 20 | 20

20(25(20 (20 Huzwan

TeMnepaTypa

201252020 200C U HEHee

HizmMepenmne JaHena
TEHNepaTypbl
B TOYKaX TEMNEepPaTypPh
oDbLEeKTa LUBEeTOM

Puc. 11.1. Dtansl noly4yeHUe TEJIOTPAMMbI 00BEKTa

Ecnmm pasHOCTh Temmeparyp pasiuvHBIX TOYEK OOBEKTa COCTaBIISCT
10°C, a B muBeroBoii mamutpe 10 mBeTOB, paspemiaronias CHOCOOHOCTH
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terutoBu3opa cocranisieT 1°C (kaxaoMy rpagaycy COOTBETCTBYET CBOM IIBET).
TennoBU30pbI BBHIMOIHAIOTCA € Pa3IMYHON pa3periaroieidl CHoCOOHOCThIO U
Pa3IMYHBIM TEMIIEPATYPHBIM TUAITa30HOM.

[lpr TEIUIOBU3MOHHOM KOHTPOJE DIEKTPOOOOPYIOBAaHUS  CIEIyET
OPUMEHATh TETIOBU30PHI ¢ pazpemaromieit cnocooHocteio 0,1...0,2°C. Oto
O3HAYaeT, 4To JBE TOYKH 0OBekTa ¢ pasHocThio Temmeparypsl 0,1..0,2°C
OyIyT OTIMYAThCS IBETOM. BepxXHuWil mpemen TeMmepaTypHOTO auana3oHa
TeIIoBM30pa 10JuKeH ObiTh He MeHee 200 °C, amxuuit — oxono 0°C.

HckyccTBeHHOE W300paKeHHE, HECyIee I[BETOBYIO HWH(MOPMAIMIO O
TEMIEpaTypax pa3IudyHbIX TOYEK OOBEKTa, HA3bIBACTCA MeEniocpammon
o0BbEeKTa, a uCClIeqOoBaHHEe OOBEKTOB C TMOMOIIBI0 TEIUIOBU3OpA —
Menno68UUOHHBIM KOHMPOTIEM.

11.2. XapakTepHble TenJorpaMMbl 000py1oBaHus ¢ aepekramu

HekoTopsie XapakTepHbIE TEIJIOTPAMMBI 3JIEKTPOOOOPYIOBAHHS C
nedexTaMu pas3IMYHOTO XapakTepa TmpuBeaeHsl B Tabn. 11.1. Otum
TEIUIOTpaMMBbI TIOJTydeHbl B MocaHepro u TyJIdHepro mpu TEMJIOBH3NOHHOM
KOHTPOJIE JIEKTPOOOOPYI0BaHUS U OIyOrKoBaHbl B IHTepHETE.
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Taobnuma 11.1

O06opynoBanue TennorpamMmma Uro [Tpuunna
HaOJI0aeTCsI
Tpanchopmarop OTtcyTtcTBUE 3aluTa nIaMomM
HarpeBa TpyOa pagmaropa
OJTHOTO M3 WIIH 3aKPBIT
paanaTopoB BEHTUJTh
CUCTEMBI
OXJIQKICHUS
Tpancdopmarop [leperpes Ocnabnenue
TOKa KOHTaKTHOTO KOHTaKTHOTO
COCTMHCHHUS COCIMHCHUS,
YBEITUYCHHE
MEPEXOTHOTO
COTPOTHUBIICHUS
Tpanchopmarop [ToBbIlIEHHBIH BurtkoBoe
HaATPSHKCHUS HarpeB 3aMBIKaHHUE
dbapdopoBoit
MTOKPBIIITKH
Macnsnbiii [Teperpes Ocnabnenue
BBIKJTIOUATEIh KOHTaKTHOTO KOHTaKTHOTO
COCTMHEHHUS COCIMHCHUS,
YBEITUYCHUE
MEPEXOTHOTO
COTIPOTHUBIICHUS
Macnsnbiii [Teperpes Ocnabnenue
BBIKJTIOUATEIh KOHTaKTHBIX KOHTaKTHBIX
COCTMHECHUH COCIMHEHUH,
YBEITUYCHHUE UX
MePEXOTHBIX
CONIPOTHUBIICHUH
PazbenunuTens [Teperpes Ocnabnenue
KOHTaKTa MEX]y | KOHTAaKTHOTO
HOXKaMH TaBJICHUS U
YBEITUYCHUE
MEPEXOTHOTO
COTIPOTHUBJICHUS
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Paspeuaurenn

Harpes wactu
MMOBEPXHOCTHU
OIIOPHOTO
M30JIATOpa

Tpemmna Ha
KOPILyCE OIIOPHOIO
U30JATOPA

Pazpenunurennb Harpes  wactu | Tpemuna Ha
MTOBEPXHOCTHU KOpITyCE OTIOPHOTO
OTIOPHOTO M30JIsITOpa
M30JIsITOpa
Pa3psaauk OtcyTcTBYET Bepxauit  3meMeHT
BEHTUJIbHBIN Harpes pasrepMeTu3npoOBaH
dhapdoposoit Y 3QJIUT BOJIOU
MOKPBIIIKH
BEPXHETO
3JIEMEHTa
BBoasr ITeperpes tgd macia BO BBOJE
TpaHcdopmaropa apdoposoii 6onee 10%
MOKPBIIIKH
CpeHero BBoja
['upnsanna OtcyTcTBUE [Tpo6uT n3oasaTOp
M30JISITOPOB HarpeBa y
TPETHETO
-— M30JI5ITOpaA CO
CTOPOHBI
IpOBOJIA
BBoasr OtcyTcTBUE Hapymenne
Tpancdopmaropa Harpesa HUPKYJISIAM Maciia

CpedHEen 4acTu y
[IPaBoOro BBOJA

n3-3a pa3OyxaHus
OyMa)kHOM M30J15-
MU OCTOBA WUJTU
IJIaMO0Opa30BaHMs

11.3. Ten/10BU3MOHHBbIN KOHTPOJIb 000PY/10BAHUH

TennoBU3HMOHHBIM KOHTPOJIL 00OpynoBaHus PY Ha HampsikeHue a0 35

kB HOJDKCH IIPOBOAUTHCA HC PCIKCE
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HamnpsOKeHUl, paloTaomiee B 30HAX C BBICOKOW CTENEHBIO 3arpsa3HEHHs
aTMoc(epbl JOKHO MPOBEPATHCSA €XKETOTHO.

TennoBU3MOHHBIM KOHTPOJIb BCEX BUIOB COEAMHEHUN NpoBoaoB BJI
JIOJDKEH TpOoBOAMTHCS He pexe 1 pasa B 6 n;er. BJI, paboratomme c
NpeNeTbHBIMH  TOKOBBIMH ~ HAarpy3kamu, OONBIIMMH  BETPOBBIMH U
TOJIOJICAHBIMU HAarpy3kaMu, B 30HaX C BBICOKOW CTENEHBIO 3arpsi3HEHUS
atMocepbl, a Takke BJI, muTaromme OTBETCTBEHHBIX MOTpEOHTENEH,
JIOJKHBI TIPOBEPSITHCS €3KETOHO.

O1ieHKa TEMJIOBOIO COCTOSHUSL 3JIEKTPOOOOPYIOBaHHUS M TOKOBEMYIIIMX
gacTed B 3aBHCHUMOCTH OT YCJIOBHMHA WX pabOThl U KOHCTPYKLIUU MOXKET
OCYIIECTBISTHCS:

10 JOMYCTHUMBIM TeMIIepaTypaM HarpeBa,

MPEBBINICHUSM TEMITEPATYyPHI,

U30BITOYHON TeMIiepaType.

KO3 GUIUEHTY AePEKTHOCTH;

JTMHAMHKE U3MEHEHHS TEMIIepaTypbl BO BpEMEHH,

NyTeM CpaBHEHHUS HM3MEPEHHBIX 3HAYCHHWM TeMIepaTypbl OOBEKTa ¢
JIPYTHUM, 3aBEIOMO UCIPAaBHBIM 000PYIOBAaHUEM.

Ilpesviwienue  memnepamypst - Pa3sHOCTh MEXKAY M3MEPEHHOM
TEMIEPaTypoil HarpeBa U TEMIEPATYPOil OKPYIKAIOIIETO BO3AyXa.

HauGonbiue nomycrumbie TeMnepatypbl HarpeBa © ., ¥ MPEBBIIMICHUS
temriepatypbl A®,,; Ui HEKOTOPOro OOOPYIOBaHMS, €ro TOKOBEMIYLIUX
yacTel, KOHTAaKTOB U KOHTAKTHBIX COCIMHEHUH MTpuBeIeHbI B Ta0. 11.2.

U36bimounas memnepamypa - NPEBBIICHUE U3MEPEHHONW TEMIIepaTyphbl
KOHTPOJUPYEMOTI0 y3JIa HaJl TEMIIEPATYpOil aHAIIOTMYHBIX y3J10B Apyrux ¢as,
HAXOJISAUIUXCS B OJTMHAKOBBIX YCIOBUSX.

Kosgppuyuenm  Ooegpexmnocmu  — ~ OTHOIICHHE  U3MEPEHHOTO
NPEBBIIICHUS TEMIEPATyphl KOHTAKTHOTO COEJUHEHUS K TMPEBBIIICHUIO
TEMIIEpaTypbl, HM3MEPEHHOMY Ha IICJIOM YydYacTke IIUHBI (IIPOBOJA),
OTCTOSIIEM OT KOHTAaKTHOTO COEIMHEHHS HAa PACCTOSIHUM HE MeHee 1 M.

PaccMOTpyM  OCHOBHBIE MPUHILMIBI  TETUIOBU3MOHHOTO  KOHTPOJIS
000pyI0OBaHUSI CUCTEM AIIEKTPOCHAOKEHHUS.

CocTosiHUE KOHMAKmMo8 U KOHMAKMHbIX cOoeOuHeHull 000pyI0BaHUS
OLICHUBAETCS MO M30BITOYHOM Temmeparype mpu paboyux TOKax Harpys3Ku

lpis = 0,3 ... 0,6l,,,. B KauecTBe HOpMaTuMBa HCIIONIB3YETCS 3HAYEHHE
TeMrneparypsl, npusegaeHHoe k 0,51,
2
0,51 oM
A®o,5:A®pa6 - | (11.1)
pab

rie A®gs - n30bITOUHAs TeMIiepaTypa npu Toke Harpy3ku 0,5l 0y
A®,,5 - U30BITOYHAS TEMIIEPaTypa IIPU paboueM TOKE HArpy3KH | pue.
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Tadobnuma 11.2

KoHTponupyemsle y3ibl Ouom 'C | AOy, °C
ToxoBemyIme HeU30JIMPOBAHHBIC
METaINYSCKUE YaCTH 120 80
KoHTakThl M3 MeIU U €€ CIJIaBOB 75 35
ArnmapaTHbIe BBIBOJIBI U3 MEJIH, ATFOMUHHUS U
X CIIABOB 90 50
BonToBbIe KOHTAaKTHBIC COSTUMHECHUS 90 50
[Ipenoxpanurenu Ha HamnpsokeHue 3 kB u
BBIIIIE 75 35
Bcerpoennsie TT:
OOMOTKH - 10
MarHUTONPOBO/T - 15

Kuer CHJIOBBIX Kaberei B pexUMe
HOpMaJIbHOM/aBapUITHOM C H30JIAIINCH:

-13 MOJIUXJIOPBUHWIIA U MOJTUATUIICHA 70/80
-3 CIIUTOTO MOJIMATHIICHA 90/130
-U3 PE3UHBI 65
-13 IPOINUTAHHON OyMaru npu HanpspKeHud, KB:
1u3 80/80
6 65/75
10 60
20 55
35 50

Ilpumeuanue. Konrakt — TOKOBEIyIIasi 4acTh ammapara, KOTopasi BO BpeMsi OIEpailiu
Pa3MBIKAET WUJIM 3aMBIKAET AJIEKTPUUECKYIO LEIb; KOHTAKTHOE COCIMHEHUE — TOKOBEAYIIIECE
coequnenne (O0NTOBOE, CBapHOE WM JPyroe), OO0ECIEUYHMBAIONICEe HEMPEPHIBHOCTD
TOKOBOM IIEITH.

TeroBU3MOHHBI KOHTPOJIb MPpU padounx Tokax, MeHbmuX 0,3l,.y, HE
CIOCOOCTBYET BBISIBJICHUIO Ae(EKTOB HA PAHHEH CTaIUU WX Pa3BUTHS.

CrereHb HEUCIPABHOCTH KOHTAKTOB W KOHTAKTHBIX COCIWHEHUN
OIICHUBAETCS CJICTYIOITIM 00pa3oMm:

AB®gps = 5...10°C - HavanmpHasg CTENEHb HEHUCHPABHOCTU, KOTOPYIO
CJIelyeT Nep>KaTh MO KOHTPOJIEM U MPUHUMATh MEPHI M0 €€ YCTPAHEHHUIO BO
BpEMsI ITPOBEICHHSI PEMOHTA, 3aIUIAHUPOBAHHOTO 10 TpaduUKy;

AB®gs = 10...30°C - pazBuBmMiics nedeKT; caeAyeT NPUHATh MEPhI 1O
YCTPAHEHUIO HEUCIIPaBHOCTH npu onKaiem BBIBOJIC
ANEKTPOOOOPYI0OBaAHUS U3 pabOTHI,

A®gs > 30°C - aBapuiiHbI pAedekT, TpeOyomuid HEMEICHHOTO
YCTpaHCHHUS.

Toxosedywue uacmu. IIpu OLIEHKE TETUTIOBOTO COCTOSHUS TOKOBETYIIIUX
YacTeW pa3IMyaloT CTEMCHW HEHWCIPABHOCTH, HWCXOI W3  CIEIYIONIUX
3HaueHui KorpduireHTa 1eeKTHOCTH:
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1o 1,2 — HaganpHas CTENEHb HEUCIIPABHOCTH, KOTOPYIO HYKHO J€p>KaTh
110J1 KOHTPOJIEM;

1,2...1,5 — pa3BuBmmiica Ae(eKT; cieIyeT NPUHATH MEphl IO
yCTPaHEHHUIO HEMCTIPABHOCTHU MPH OJM>KaiIIeM BBIBOJIE JIMHUU U3 PabOTHI;

6onee 1,5 — aBpuitHblil AeeKT; TpeOyeTcss HeMeJIeHHOE YCTPaHEHHE.

Cunogvie mpancgopmamopul. TernnoBU3NOHHBIN KOHTPOJIb
TpancopmaropoB HampspbkeHuem 110 kB u Bbime mnpousBoautTcs mpu
pelIeHU: BONpoca O HEOOXOJUMOCTM HX KAalUTalbHOTO PEMOHTA.
CHuMAIOTCSl TEIIOrPaMMbl TOBEPXHOCTH 0aka TpaHcopmaTopa, JIEMEHTOB
CHUCTEMBI OXJIAXKACHUS, BBOJIOB U JPYyTHE.

IIpu aHanu3e Teriorpamm:

CPaBHHBAIOTCSI MEXJIy COOOM HarpeBbl BBOJOB pasHbIX (a3
TpaHchopmaropa,

CPaBHHBAIOTCSI HArpeBbl HCCIEAYEeMOro TpaHchopMaTopa C HarpeBaMu
OJIHOTHUITHBIX TpaHC(OPMATOPOB,;

npoBepsieTCsl JWHAMUKAa W3MEHEHHsS HarpeBOB BO BPEMEHH U B
3aBUCUMOCTH OT Harpy3KH;

OIPEIEIISIFOTCS PACIIOI0KEHHSI MECT JIOKAJIbHBIX HAIPEBOB;

COINOCTABJISIOTCSI MECTa JIOKAJIBHBIX HArpeBOB C PACIOIOKEHUEM
3JIEMEHTOB MarHUTOIIPOBOJIAa U OOMOTOK;

onpenensercst 3pPEeKTUBHOCTh PAOOTHI CUCTEM OXJIAKICHUS.

Macnonanonnennvie 6600bi. (COCTOSSHUE BBOJA OLEHHUBAETCS IO
pacupeneseHUI0 TeMIepaTypsl MO BbICOTE BBoma. Ha puc. 11.2 moxasan
XapaKkTep pacHpelereHus] TEeMIIEpaTypbl MO BBICOTE MAaCIOHAIIOJIHEHHOIO
BBOJIa IIPY HOPMAJILHOM €T0 COCTOSIHMU U HEKOTOPBIX nedekTax [15].

Cnyuaii J| wimrocTpupyeTcst TeriorpaMMoit, ipuBeAeHHOM Ha puc. 11.3.
BunHo, 4To TemmnepaTtypa cpeqHell 4acTH IpaBOro BBOJA HUXKE, YEM B JBYX
Ipyrux (aszax.

Hsmepumenvnvle  mpancgpopmamopei.  JIia  OLEHKH  COCTOSIHHS
BHYTPEHHEN H30JSUUMU HU3MEPSIIOTCA TEMIEpaTypbl HArpeBa IMOBEPXHOCTEN
bapdopoBBIX MOKPHIIIEK, KOTOPHIE HE JOHKHBI UMETh JOKAJIbHBIX HarpeBOB,
a 3HAYEHUs TEMIIEpaTypbl, U3BMEPEHHbIE B OJMHAKOBBIX 30HAX MOKPBIIIEK
Tpex ¢a3, He JOJKHBI OTINYATHCSA MEX Ty coboit 6osee yem Ha 0,3°C.
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YpoeeHb Ouar

o e r NOKansHOro 4
ED BBOAE HapyWweHuA
LMPKYNALMH
Macna

Puc. 11.2. Xapakrtep pacnpeneneHus TeMIepaTypbl 0 BbICOTE

MAaCJIOHAIIOJJHCHHOI'O BBO/JIA.
HOpMalbHOE pacrpeneicHue Ttemrmepatypsl (A); pacmpeeseHHe TeMIepaTrypbl MHpH
HAJIMYUH  KOPOTKO3aMKHYTOTO KOHTypa B wMmacimopacmupurene (B); mpu meperpese
BHYTPCHHUX KOHTakTHBIX coeauHeHuii (B); mpu monmkenun ypoBHs macia (I); mpwu
HAapYIICHUH IMPKYJISud Macia (pa3OyxaHue OyMaKHOTO OCTOBAa Ha TOKOBEIYIIEM
CTepiKHe, IIuTaMmooOpazoBanue u T.11.) (/1).

Puc. 11.3. Termmorpamma BBOJI0B TpaHcpopMaTopa

Annapamwel 3awumol om nepeunanpsadicenuu. Ilpr3HakamMu UCIPABHOTO
COCTOSIHUSI BEHTHJIBHOTO Pa3psiIHUKA SBIISIFOTCS:

OJIMHAKOBBIA HarpeB BO BceX (azax BEPXHHUX 3JIEMEHTOB B MeECTax
PacnoIOKEeHUs UIYHTUPYIOIINX PE3UCTOPOB;

MPAKTUYECKU OJMHAKOBOE pacHpeeleHHe TEMIEPATYPHI M0 IEMEHTaM
ONHOM (a3pl pa3psAHUKA; OTIWYMS TEMIIEpaTyp JOJDKHBI HAaXOJUTHCS B
npenenax 0,5-5°C B 3aBUCUMOCTH OT KOJIMUYECTBA DJIEMEHTOB B Pa3psiTHUKE.

OneHka COCTOSIHHSI HEJIMHEWHBIX OTrPAHMYMTENICH NEepEHAIPSKEHUN
OCYULIECTBIISIETCS MyTeM NMO(pa3HOro CpaBHEHUs TEMIEPATyp, U3MEPEHHBIX MO
BBICOTE M MEPUMETPY MOKPHIIIKKA OrpaHuunTes. Ha MmoKpeIlike HE JOIKHO
OBITh 30H JIOKAJILHOTO HarpeBa.

Konoencamopwi. TemnepaTypsl HarpeBa KOPILyCOB KOHIEHCATOpPOB
OJIMHAKOBOM MOIIHOCTU MPHU OJWHAKOBOM 3arpy3ke HE JOJIKHBI OTIMYAThCS
Mexay coboit 6omee uem B 1,2 pasa.
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Cunoevie kabenu. TeMreparypa HarpeBa TOKOBEAYILUX KW KaOelew,
U3MEpPeHHAass B MeCTaX HUX TMOACOCAMHEHMs] K ammaparaM, HE JIOJDKHA
NPEBBIIIATH JOMTYCTUMOIO 3HAYCHHUS.

Bozoywmnsie nunuu snekmponepedauu. OUEHKa COCTOSIHUSI KOHTAKTHBIX
COETMHEHHH aIFOMMHUEBBIX U CTAJICATFOMUHUEBBIX MPOBOJIOB IPOBOAUTCS T10
k03 Punmenty nedexkrnoctu. Hopmamu [14] ycraHaBIMBarOTCS CIICAYIOIHE
creneHn JedeKTOB B  3aBHUCHUMOCTH OT BEIMYUHBI KO3 (uLmeHTa
neheKTHOCTH:

1o 1,2 — HaganpHas CTENEHb HEUCIIPABHOCTH, KOTOPYIO HYKHO Jep>KaThb
10]T KOHTPOJIEM;

1,2...1,5 — pa3BuBmmiica Ae(eKT; cieayeT NPUHATH Mephl IO
YCTPAaHEHHUIO HEUCTIPABHOCTHU TIPpH OJM>KaiIIeM BBIBOJIE JIMHUU U3 PaOOTHI;

oonee 1,5 — aBpuitHblil AeeKT; TpeOyeTcss HeMeIJIeHHOE YCTpaHEeHHE.

B 3akmroueHue cienyer  OTMETHTh  OCHOBHBIE — IPEHMMYIECTBa
TEIUIOBU3HMOHHOTO KOHTPOJIA TMepea TPaAULMOHHBIMA METOJaMU OIICHKHU
COCTOSIHUSL 000PYI0BaHUS.

TennoBU3MOHHBIN KOHTPOJb MPOU3BOAUTCS B pabodyeM COCTOSHUU
0o00Opyl0OBaHus, TO €CThb IO HArpy3Koil W HamnpskeHHeM. PesynbTaTsl
oOcieoBaHUsI B TaKOM COCTOSHUHM SIBJISIIOTCS OOJiee JTOCTOBEPHBIMU, YEM
pe3yabTaThl 0OCIEIOBAaHUM TMOCHE CHIATHUS HArpy3kd WM HampspkeHus. Tak,
HampuUMep, JUIS THPJSHABI HM30JATOPOB HATPYy3KOW SIBISIETCSI HE TOJBKO
HamnpsOKEHHE, HO U TSHDKEHHE TPOBOJAA. 3aMEUYEHHOE TEeIJIOBH30POM
MOBPEXKACHUE H30JTOpA TUPISHABI MOXKET OKa3aThCsl HE3aMEUEHHBIM MPH
OCMOTpE THPJISTH/IBI IIOCJIE CHATHUS C OMOPHI.

TennoBU3MOHHBIE ~ KOHTPOJIb  NPOBOAMTCA  0€3  OTKIIIOUEHUS
o0opynoBanus u B M00oe BpeMs. [loaTomy TemnoBu3noHHOE 00CiIeI0BaHUE
000py0BaHUs HE MEIIAET MPEIPUITHIO BBITIOIHATH CBOI0 OCHOBHYIO 3a7auy
10 Tiepesiade U paclpeAesICHUIO AIEKTPOIHEPTUH.

[TockonpKy MOBpPEXACHUS BBIBISIOTCSA Ha paboTarolieM 000py10BaHHH,
TO HMEETCS 3amac BpPEMEHH s TOJITOTOBKM BbIBOAA Je(EKTHOTO
0o0Opy/ZOBaHHs B PEMOHT, HE OTKIIOYas 3JICKTPOYCTAaHOBKY M COKparias
BpeMs pEMOHTA JJ0 MUHUMYMa.

Hapsiny ¢ npyrumu BHIaMu COBpEMEHHOW JMArHOCTUKH, B YACTHOCTH C

XpoMaTorpadhuuecKum aHaIIN30M TpaHCcHOPMATOPHOTO Macia,
TEIJTIOBU3UOHHBIN KOHTPOJIb MO3BOJISIET:
MPEIYIPEINUTD BO3HUKHOBEHHUE aBapUHBIX CUTyalun B

3NIEKTPOOOOPYIOBAaHUM M TeM  CaMblM  MOBBICUTH  HAAEKHOCTD
AIIEKTPOCHA0KEHUS TOTPEOUTENEH;

3HAYUTENbHO CHU3WUTH 3aTPAaThl Ha PEMOHTHI, MMOCKOJIbKY MOBPEXKICHUS
BBISIBJISIIOTCS] HA PAaHHUX CTaIUsX;

OLIEHUTh  JIEUCTBUTENIBHOE COCTOSHUE  DBJIEKTPOOOOPYIOBaHHUS  C
ompezeNieHueM 3amaca ero paboTOCMOCOOHOCTH, UYTO OCOOEHHO aKTyallbHO
U1t 00opyaoBaHus, oTpaborasmiero 15 et u 6onee.
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3aK/JII0YeHne

[Ipu M3yueHnr MUCIMIUIMHEI TIABHOE BHUMAHHE JOJIKHO OBITH YIEJICHO
BOIIpOCAM  OpraHu3ald  JJICKTPOMOHTaXHBIX  pabOT,  OpraHu3anuu
TEXHUYECKOTO OOCITYy)XKMBaHUSI W PEMOHTa OOOPYIOBaHUS, METOJaM €ro
VCTIBITAHWUWA,  JUArHOCTUKUM  COCTOSIHWSI, HOPMATHUBHOW  TEXHUYECKOU
JIOKYMEHTALINH.

3HaHUWE YKa3aHHBIX BOIPOCOB TO3BOJUT OyAylIEMY CHEIUATUCTY
OBICTPO W  YCIHCIIHO aJalTUPOBAThCS B  COBPEMEHHBIX  YCIOBUSX

MIPOU3BOJICTBA AIEKTPOMOHTAXKHBIX pabor u AKCIUTyaTaluu
ANEKTPOOOOPYIOBaHUSI KAaK Ha MPOMBIIUICHHBIX MPEANPUATHSIX, TaK U B
HEProcucTemMax.

OCHOBHBIMM  33JlayaMHd  CIIELMAJIUCTA B MOHT@XHO-HAJIAJOYHOH U
IKCIUTYaTaIllHOHHOM JIEATENIBHOCTH OCTAIOTCS TMOBBIMIEHHE 3(P(PEKTUBHOCTH
AIIEKTPOMOHTAXHBIX padOT MW  3KCIUIyaTaluud OOOpYJOBAHMS  CHUCTEM
anekTpocHabxenus. [loBeimenne 3 PpeKTUBHOCTH NIEKTPOMOHTAXKHBIX paboT
JIOCTUTAETCsl 0oJiee MOJTHON UX MHAYCTpUAIU3AlMEN - COKpallleHueM o0bheMa
paboT, BEBIHOCUMBIX Ha MOHTQKHYIO IUIOLIAAKY, U TIEPEHOCOM 3TUX PadoT B
3aBOJICKHME YCIIOBHUS, JAJIbHENIIEH MEXaHU3aIMEN 31eKTPOMOHTaXHBIX padoT,
NPUBJICUEHUEM JJII MOHTaXka CJIOKHOTO M JOPOTOCTOSIIEro 000pyd0oBaHUs
KBaJU(UIIMPOBAHHBIX CHEIHATMCTOB OT MPEANPUATUNH-TIOCTABITUKOB.

[ToBbimenne >(HPEKTUBHOCTH HKCIUTyaTallMM  3JIEKTPOOOOpYAOBaHUS
JOCTUTAETCS  COBEPIICHCTBOBAHHMEM METOJIOB €ro MNpOQpMIAKTHUYECKUX
UCIBITAHUM W JIMarHOCTUYECKOTO KOHTPOJIA COCTOSIHUSA, HO3BOJISIFOIIUX
OLICHUTH JACHCTBUTEIHHOE COCTOSTHUE 3JIEKTPOOOOPYAOBAHHUS C ONPEACTICHIUEM
3amaca ero paboTocnoCcOOHOCTH, MPEIYyNPEIUTh BOZHUKHOBEHUE aBAPUMHBIX
CUTyallUii M TEM caMblM IOBBICUTh HAJIEXKHOCTb 3JIEKTPOCHAOKEHUS
MOTPEOUTEIICH.

CoBepIIcHCTBOBAaHUE 3HAHUM CIENMATUCTAa B OOJACTH MOHTaxa u
JKCIUTyaTalli OOOpPYAOBaHUS CHCTEM 3JEKTPOCHAOKEHUS JTOCTUTaeTCs
U3YYEHUEM CIELMAIBHON HOPMATUBHO-TEXHHUUYECKOW JIUTEPATYphl, JAJIEKO HE
NOJHBIA TIepeYeHb KOTOPOM TMpHBeAeH B OuOmuorpaduyeckoM CIHCKE.
Cnegyer uWMeTp B BHIYy, YTO 3Ta JIUTEpaTypa IOCTOSHHO H3MEHSETCH,
yCTapeBaeT, JaJIeKO HE BCErJa YCIEBAET 38 TEXHUYECKUM MPOTPECCOM.

Crenuanuct JOKEH CIEAWTh 3a MOSABICHHEM HOBBIX MAaTE€pHAlOB,
KOHCTPYKIIMH, TEXHOJIOTHI B BRIOpaHHOM cepe NesTEeIbHOCTH, B YaCTHOCTH,
C TMOMOWIBI0  Takux  cpeactB  uHbopManmum  kak  MHTepHer.
CoBepIIeHCTBOBAaHUE 3HAHUN CIIEHUAIUCTA JIOCTUTAETCS TAKXKE YYacTHEM B
TEXHUYECKUX CEMHHApaX, KOH(EpeHIUsIX, TIOCEIIEHHEM OTpPaCIEeBBIX
BBICTaBOK, CUCTEMATUYECKH OPraHU3yEMBIX B 00JACTH 3JIEKTPOIHEPTETUKH U
IIEKTPOTEXHUYECKON MPOMBIIIJIEHHOCTH.
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