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MPEAMCNOBUE

CoBpemeHHOe TpaXKAaHCKOe 3JaHHe HAChilleHO GOJBIIUM KO-
JAHYECTBOM MEXaHH3HpPOBAHHBIX, 3JIEKTPUPHIMPOBAHHKBIX H aB-
TOMATH3HPOBAHHLIX HHXKEHEepHHX CHcTeM. PassHTHe 3JeK-
TPHOUKAIHMH KHJIBIX H OOHIECTBEHHBIX 3JaHHH OOYCJIOBJIEHO
pocTOM BCeH SHEPTeTHKH Halllell CcTpPpaHbl. DHICTpHIMH TeMnmaMu
passuBaeTcs 3JiekTpH¢ukauus Owira. Bee mupe npuMeHsAIOTCH
OnTOBBHIE 3JIEKTPONPHOCPH, NOBHIaONHe KOMPOPT B KBapTH-
pax u ocBofoxpaloue Jioged OT MHOTHX TPYAOEMKHX AOMall-
HHUX XO3AHCTBEHHBIX paboT.

DJeKTPOYCTaHOBKH COBPEMEHHBIX 3JaHHH NPeACTaBJSIOT
COGOH CJIOKHHE CHCTEMH, NMPEABSBJAIOLINE NOBHILIEHHLE Tpe-
O0BaHHA K HaJEKHOCTH 3JIeKTPOCHaOXxeHHSsl, YTO B CBOIO Oue-
pedb noTpe6oBas o aBTOMAaTH3ALNH paboTH OTAEJbLHEIX 3JIEMEH-
TOB ceTed. B 3THX yCJOBHSIX NPHHIHIWAJBHO BaXHO, YTOOH B
NPOEKTaX 3JIEKTPOCHAOXKEHHS H 3JIEKTPOOOOpYyLOBaHMA 34a-
HHJi TNpHHHMaJHCh pellleHHs, OTBeyamwiive TpeGOBaHHSIM Hali-
MEeHBIIHX 3aTPaT Ha HX COOpYXKeHHe n YROOCTBa 3KCIJyaTa-
LIHH M HAaJEXKHOCTH paboTH.

Tlo BompocaM BHEIUHHX 3JIEKTPHYECKHX ceTell MMeeTcsl 3Ha-
YUTEJbHOE KOJHUECTBO JIHTEPATypH M TeXHHUecKHX nocodui, a
B yueOHHIX NPOrpaMmax BY30B K TE€XHHKYMOB 3THM BOmIpocam
yaedsaerca AOJXKHOE€ BHHMaHHE. BOHpOCH poeKTHPOBa s,
MOHTa)Ka H 3KCITyaTallid BHYTPEHHHX CeTeil XKHJLIX H Ipax-
JaHCKUX 31aHHH HEeNOCTAaTOYHO OCBELleHH B JiHTEepaType, He-
CMOTPSl Ha TO, YTO Ha BHIIOJHEHHE 3THX CeTell pacxonyercH
He MeHee 60 % oOUHX KanHTaJOBJOXKEHHH HA CHCTEMH 3JIeK-
TpocHaOxeHHAl. B mpennaraemoii Kuure ciesasa IONBITKA
H3JIOXKHTh OCHOBHHIE TIIOJIOXKE€HHSI II0 TIPOEKTHPOBAHHIO, MOH-
Taxy ¥ SKCIVIyaTallHd BHYTPEHHHX 3JICKTPHYECKHX CeTeH »KH-
JIBIX H O6UIECTBEHHEIX 3/laHHH.

B kuure orpaXeHb MHOrOJIETHHH OINBIT BEAYLIHX IPOEKT-
HBIX OpraHH3aluil, 3aHATHX IPOEKTHPOBaHHEM XKHJHX H 06-
IleCTBEHHHX 3AaHuit B MockBe, H pe3yJabTaTH Hay4HO-HCCJle-
JOBaTeNLCKHX H 3KCTIEPHMEHTAJIbHHX paboT, BHINOJHEHHHX 34
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nocyjenHne rojitl H BKAIOYEHHbIX B HOPDMaTHBHHE ACKYMEHThI.
YyuTHBasi BaXKHOCTL pPsiia BONPOCOB, SAABJAIONIKXCA OCHOBOH
fipu HCCJIEAOBaHUAX H NPOEKTHPOBAHKHH BJIEKTpIIQECKHX ceTeH
3[lanlii, B KHHIe paCCMOTpeHH 3JEKTponoTpedJenue IpH pas-
JIWYHBIX YPOBHSIX 3JIEKTPH(QHKAajHH B HacTOsilllee BpeMsa H B
NepCreKTHBe, a TakKXe COBpEMEHHBIE METOLAB OnpeneeHHA

Harpy3cK, OCHOBaHHHIE Ha TOJIOKEHHAX TEOPHH BEpOATHOCTEH
N wmarTeMaTHUOCKOW CTATHCTUKH Fﬂpnann IIONHTE2 Tnaruanafl-

- AVIGA K BriVAifd L 85 AWl AL v/AL Wl Sh & A% X1lALRag e gty Wl | ek L) RA AINs LI AA | K34 thJUA Alvwsrwral

pPOBaHHUS 3JICKTpHYECKHX Harpysok. HecMoTpst Ha To 4Yto 3TH
MeTOAbl MOKa elle HE MOJYYWJH UIHPOKOro pacnpocTpaHeHud
B UHXXEHEPHOH IPaKTHKE, NoJb30BaHHe HMH He IpeAcTaBlIsfer-
CAl CJOXKHHM, H HMX BHEApPEHHE, B YACTHOCTH, B IPAKTHKY MNpo-
€KTHPOBAHHUA 3JIEKTPOOOOpyAOBaHHA 3JaHUH BIOJHE IEJECO-
obpasHo.

B kuHre paccMaTpHBaIOTCSI METOAB NMOCTPOEHHA CXeM BHY-
TPeHHHX 3JIEKTpHUECKHX ceTeH 3[4 aHHil, HX pacueT, CliocOOH Bhi-
NOJIHEeHHS, NPHBeREHH KpaTKHE OMNMHCaHHs CHCTeM aBTOMAaTH-
KH, YeJIeHO BHMMaHHe BompocaM JHCIeTYEePH3alHH, 3JeKTpo-
6e30nacHOCTH U 3KCIIYaTalHH 3JIEKTPOYCTaHOBOK.

ABTOpH BHIpaxalwT INIy60Kyl0 6JarofapHOCTh pPelleH3eHTY
KaulA. TexH. Hayk E. M. AdanacbeBofi H HAyuHOMY pelaKTOpy
JI. A, LlunepMany 32 UEHHHe 3aMeYaHUs, NTO3BOJHBLIHE B MPO-
ecce NOArOTOBKH PYKOIHCH K I€YaTH BHECTH B Hee HEOOXOnH-
M€ TONPABKH M YTOUHEHHs, a TaKiKe COTPYAHUKAM Jgabopa-
IUP?IH dJlBKIpOOOUpyJ_LUBdHHH IVlnk’lk’llJllﬂ D JUpU,LLHM‘iEBy
H B. M. TloponbroMy 3a 1npenocTaBiieHHe MaTepHanOB Ha-
YUHO-HCCJEAOBaTeNbCKHX paboT, HCNOML30BAHHEIX B KHHTE.

Bce 3ameuannn H noxxejgasus npock0a HANPaBAATb MO aj-
pecy: IIQ 114 MGCKB& M '||A I]Tnmnnnﬂa 1A 10 Due

m
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BBEEHME

PaspuTHEe 3KOHOMHMKH Hallefi CTpaHbl HepasphLIBHO CBSI3aHO C
snekTpU(HKalHeli Bcex OTpacyelt HapoaHoro xossadcrBa. [lnan
I'O3JIPO, paspa6orarHbii Bckope nocyie Besmko#d OKTAGPDL-
CKOH COLMAJUCTHYECKCH peBOJIIOUHH COBETCKMMH YYE€HBIMH H
cnenHaNucTaMi, 6L NMEpBLIM NEPCHEeKTUBHLIM MJIAHOM pas3BH-
THSl SKOHOMHKH Bcel cTpaHnl Ha 6ase synekTpupHkauuH. Hc-
TopHueckoe 3nauende mnada I'OSJIPO TpyaHo nepeOLeHHUTD,
B xome ocyuiectBaeHus nepBOro MATHJETHErO NAaHa HHALYCT+
puagusaiuu crpannpl miad FO3JIPO 6bii BLINOJIHEH AOCPOUHO.

Huxe npHBOAATCH HEKOTOpHE AAHHEE, XapaKTepH3yloline
poCT 3depreTuxy B gawedl crpane fo 1935 r. [60].

1913 r, 1920—  ITo nnawy 1930 r, 1935 r.
1921 rr. TOMPO

Mouirocts  paltonunix
SJEKTPOCTaHUH{A, MJIH,

kBr . . . .. ... 02 0,25 1,75 1,4 4,6*
[TponsBoscTBo 3nekTpo-
snepruy, miapa, xBr.w . . 2,0 0.5 8,8 8,4 26,3

* B 7oM yHcae 0,5 maH. KBT — npoMblIneHAbe 5HACKTPOCTARIHE paltlOHHOro 3HU«
HCHUA.

K 1935 r. Coserckuit Cots sansn Bropoe mecto B EBpone
H TpeTbe MECTO B MHpPE€ N0 NMPOH3BOACTBY JIEKTPHUYECKOH Hep-
THH, ONepeiuB TakHe MPOMBILLJIEHHO Pa3BUTHIE KanHTaJHCTH-
Yeckue ctrpanbl, Kak Anriusa, ©panuus, Uranus. B panbheii-
LIeEM POCT 3HEprerHKH Kak OCHOBOIOJIOraloiled OTPacyH Ha-
ponuoro xossfictBa e GuicTpLIMH TeMnaMu, Tak B 1940 r,
MOLIHOCTh 3JIEKTpOCTAHIHHA noctursaa 11,2 man. kBrt, a npo-

Hecmorps wa 10 ut0 B nepuoi Besnkoii OTeuecTBeHHOH
BOHHBI NPOM3OULIC COKPauieHHe MPOU3BOJACTBA 3JIEKTPOIHEP-
rub, yxe B 1946 r. B pesysbTaTe repoHyeckKorc Tpyla coOBeT-
CKHX JIIOJEH TPOU3BOACTBO 3JIEKTPOIHEPrHH NPEBHICHJO LOBO-
€HHLIH YpOBEeHb M cocTaBusio 48,6 mapa. kBt-y, a B 1947 r.
Coserckuit Cows sansst neppoe Mecto p Espore H BTOpOe B
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MHUpE 0 NPOU3BOJACTBY 3JEKTPHUECKOil SHEePrHH — BaXKHeille-
MY NMOKa3aTeJi0 HHAYCTPHAJBLHOTO Pa3BUTHSI CTPAHHL

Bce mnocaenywoue rojibl cCOUHaNHCTHIECKOTO CTPOHTENbCT-
Ba COBETCKHMH HapojA TIIOJ PYKOBOACTBOM KOMMYHHCTHUECKOH
NapTHH TIOCJEAOBATENLHO MNPOBOAMJ JIEHHHCKYIO TIOJIHTHKY
3JeKTpU¢HKAUKU CTpPaBB H Ha €€ OCHOoBe ObLICTpHIMH TeMIami
LIJI0 pa3BHTHE Bcex oTpaceil HAPORAHOroO X03fHCTBA W Bo3pac-
Tajso OJgarococtosinue HapoZa. [lorpeOnenue 3JIEKTPO3HEPIHH
OCHOBHBIMH OTpacnaMu HAPOMHOTG XO3AKCTBa, B TOM HHCIE H
Ha OLITOBLIE HYXK/IbI, XapaKTepu3yeTrca AaHHLIMH, IIDHBEEHHbI-
mu B Taba. B.1.

Ta6nuua B.l. Norpefaente 3/JeKTPOIHEPTHH OCHOBHLIMH OTPACJIsMH
HApOAHOr0 X03AfiCTBA, B TOM UHCJe Ha ObITOBbIE HYKABI

[loTpeSyeHHe saeKTpPOIHepTHH, MIPA. RBT-u
1960 r. | 1970 r. 1975 r. 1979 r. 1980 r
OGuee 202,3| 740,9 1038,6 | 1238,2 | 1295
B toM uncae:
Tl POMBIIACHIOCTHIO 188 71 438.Q 887,7 €a9,7 | 696,2
CTpoUTE/ILCTBOM 8,9 15,0 21,3 24,9 | 23,3
TpaucnopTom 17,61 54,4 74,2 96,2 102, ,5
CeJibCKEM XO3AIHCTBOM 9,9 38,5 73,8 102,3 | 109
Ha GwbitoBeie Hyxnw ropo-| 30,5 11,1 119,1 147,5 | 155
JIOB H KOMMYHaJlbHOe X03sii-
CTBO
Ha co6creennbe wysxnw| 36,7 108,7 151,3 182,8 | 189,7
W nepeayy 3JIeKTPO3HEPrHu

B Xope BbLIMOAHEHHS NATHJETHHX IJIaHOB Pa3BHTHs Ha-
ponnoro xossiictea CCCP 6bino ocymiecTBienO H Belercs B
HACTOfIIIEe BPEMSA CTPOHTEJLCTBO KPYIHBIX TEMJOBLIX 3JIEKTPO-
cTaHUHH MoulHocThio 4—6 Man. KBT ¢ 6aokamu 300, 500, 800,
1200 MBT, B ToM uHciie Ha 6ase MECTOpOXAEHHR yryied IKH-
6actyackoro, Cypryrckoro, Kancko-Aunnckoro. CoOOpyKeHbi
MOILLIHbIe THAPOY3JEl, npeuMyniecTBento B ITososxkbe, CHOHDH,
Ha Kapkase U psile ApyTHX paiioHOB.

B nentpasnbhbx pafioHax mnoayuyusia pasBHTHE aTOMHas
3HepreTHKa, Kotopas 6yner W paJipllle pa3BHBATbCA OLICTPLI-

MH TeMIlaMH, IpHYeM MOIHOCThL peaktopoB gocTHraer 1000
MBT 1 60Jiee.

trrrn ﬁ Fearyer Y TTYA ET‘II‘I’ b § o T

n Y
DCAYTCA pPalOThl 110 CO3naHHI0 £ JHHOH

cucrembl (E3C) CCCP, cTpouTeNbCTBO naJIbHHX JIHHHH 3JIeK-
Tponepenayd NepeMEHHOIO H MOCTOSSHHOTO TOKa CBEPXBLICOKO-
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ro Hanpsxenusa. C KaxAbM rojioM Bce 0OoJiee pacCLiHpAOTCH
MeXAYyHapoJHble 3HepreTHueckHe cBfasd. B nacTosiliee Bpems
napaJjyeanio co craHuusmu EZC CCCP pa6otalor anekrpo-
CTaHIKH OOGBeIMHEHHBIX 3HEpPreTHYEeCKHX CHCTEM CTpaH-—yJie-
sos C3B-—ITHP, BHP, UCCP, CPP, I'IP; a Ha BOCTOKE —
sneprocucteMa MHP. O6pasoBano KpynHeHllee MexJyHa-
polHOe 3HEeprooGbefUHEHHE ¢ YCTAHOBJIEHHOH MOIHOCTHIO
snekTpoctaniuil okosio 300 man. kBT. [61], B KOTOPOM MapaJ-
JiesibHo paboTalor 3JeKTpocTaHuuy or YJaan-Batopa no bep-
JuHa. EpMnas sHepretuueckasi CHcTE€Ma IIPOM3BOAHUT INOCTaB-
KH 3JIeKTposHeprud B Typuuio, Punnanpuo, Hopsertio.
XXVI cpesnom KITICC yrteepxaentl «OCHOBHLIE Hanpas-
JIeHUSI 3KOHOMHuYecKoro M conuaJssHoro pasputus CCCP Ha
1981—1985 roaw u Ha mepuoa 2o 1990 rona», KOTOPLIMH rpe-
JyCMaTpHBaeTcs JaJibHeHIIHH  pOCT 3HEpPreTHKH CTpaHbl
K 1985 r. npousBOACTBO 3JIEKTPOSHEPTHK NOJIKHO BO3PacTH
pie 1555 MJIpA. kBtr-u B I'CH.
BaxHbiM 3jieMeHTOM roBbilleHHs1 6sarococTosiHds Hapona
ABJSETCA AasbHedIlHi pocT sjekTpH(HKauuy 6biTa. [ToBoiuie-

HUE YPOBHS 3JeKTpH(HKALHH W cOBEepLIeHCTBOBaHHE BCEH CH-
CTEeEMEI QﬂPKTﬂﬂ(‘H’Aﬁ'}HPHT/IQ B I‘ﬂnﬂﬂﬂ H Ha cene yMelQT BaXHOL

it Y S N A e WS S A Al MAFA An AR ML A mA TR e ar lmgdisaiss

3HaYeHHe KakK JAJs CHHXKEHHUSA 3anaT TPpyla Ha BelleHHe QO-
MallBero X03sMCcTBa, Tak H ANs yJaydlleHHsi CAHMTapHO-THrHe-
HHYECKOTO COCTOSIHHSI KHJHUL H O3/I0POBJE€HHST BO3LYLIHOH
Cpe/ibl HaceJIeHHH X NYHKTOB. '

B CCCP B Hactosinee Bpemsi HacuHThIBaercsi Gosnee 2000
ropofos ¥ 3600 mocenkop ropoAcKoro THna, B KOTOpPHX IIpo-
>KUBaeT GoJiee NOJOBHHB Haceslenus ctpann [62]. 1o anekTpu-
yeckuM cetam 0,4—20 kB pacnpenensiercs oxkosno 40 Y% sceit
BelpabaToiBaeMoOfl 3J1€eKTPOSHEPruH, II03TOMY IpaBHJLHOE 110-
CTPOEHHE CHCTEMBI pacnpefesieHHs 3Hepruy, obecrneuyBampilee
BLICOKYI0 HAJl€XXHOCTb 3JIeKTPOCHAOXKEHHS M yMeHbLIeHHe I10-
TEPb B 3JIEKTPHUECKUX CeTSAX, IIMeeT BaXKHOE€ 3HAYE€HHe.

B Haluell cTpaHe B YCJOBHSIX IIJIAHOBOTO XO35IHCTBa Da3BH-
THE 3JeKTPH(HKALMH ObTa NoA4uHeHO oOLHM HAaPOAHOXO3AH-
CTBEHHBLIM HHTEepecaMm, H B OOJLIIMHCTBE PalOHOB IpPHMeHeHHe
3JIEKTPO3HEPTHH orpaHnthaeT(:ﬂ 3KOHOMUYHBIMH pelleHHSIMH

TTA ITAITTN O TIASNAD OLITT ALY trrrn:rttt; '3]'111'\111!')1'1’!’1!’1 TY Knon
J.J.U u\cnlya.unouoannun lCllulUli)l’ll\Cll.l.Ill’l, lClDIl\iJIJ.I\ClLkIJ.Il na wdow

npHpoaHoro rasa u T. n. TeM He MeHee Mo mMepe COBEPLIEHCT-
BOBAHHS IPOLIECCOB IPOH3BOJCTBA 3JIEKTPOIHEPIHH, IOBHIILIE-
Husi KITI snekTpocTaniumii, BHeipeHHsT MOIMHBIX 3HeprobJio-
KOB, DAa3BHUTHS ATOMHBIX 3JIEKTPOCTAHIMI C€O3/1al0TCA mpearno-

ChUIKM JIJIs  JaJbHEiIlero pa3BUTHS 9J1eKTqu)HKauHH. B
NepByl0 ouepeRb norpebseHHe 3JeKTPOIHeprHH Ha OniTOBHIE
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HYK/JBl B ropoaax M cesax 6yJeT pactH 3a CyeT yBeJIHYeHIis
KOJIHYeCcTBa pas3JjiHYHBIX OLITOBBHIX MallHH W npubopoB B A0-
MalUHeM XO3fiiCTBE, a TaKXe IPHMEHeHHs 3JIeKTpO3nepriu

T TTNHRTNATADR TTHITTIIO 'I"‘I'I'JIT'II'I n Clnﬂ nQ'r ANALIND ~ATNAOITET N nnnnr"n
.L\l”.ll uyl:uuxuu.u\,uun d1¥ajiixi, ar l.lll. l.lull.Ul.lUU bl.l-l(.l.ﬂm W AV lJUI Ill'l

NPUBO3HLIM TOIUIMBOM, B KYPOPTHHIX 30HaX (rZe ocobGeHHo
BAXKHO IOAJiep3KaHue YHCTOTHI Bo3ayuiHoro Oacceiina), B He-
KOTOpPLIX IOXKHBIX paHoHnaX, Ha Kpaiinem CeBepe MOXHO 0OXM-
IaTh MOCTENCHHOrO BHELPEHHSl pA3JIHYHLIX BHAOB 3JI€KTPOKOH-
OHUHOHHPOBAaHUA BO3AyXa, 3JIEKTPOBOACHATPeBa H 3J€KTPO-
OTOIJIeHH A, )

IIlupokoe BHeApeHHe MeXaHHU3alHfl U aBTOMATH3AUMH MPO-
H3BOACTBEHHBIX NPOILECCOB— OHA H3 OCHOB IMOBLILIEHHS IMPO-
HU3BOAMTEJILHOCTH TpyAa B HApPOAHOM XO3fiHCTBe. ABTOMATHKa
HaxXonHUT Bce OoJiblllee NMpHMeHeHHe H Ha KOMMYHaJbHBIX Ipef-
NpHATHAX, OODBEKTaX »KUJMILHO-TPAKAAHCKOTO CTPOHTENLCTBA;
€e IIOBCEMECTHOoE BHEJAPEHHe IIO3BOJISIET COKPATHTh PACXOAH
JIeKTPO3HEPIriH, TOBLICHTL HAAEXHOCTb 3JIEKTpPOCcHAOKeHMs,
obecneunBaeT Gecrepeboiinyo paboTy HHXKeHepHoro obopyxno-
BaHUs 30aHHH.



Pasgen nepebii
SNEKTPUDOUKALNS BbITA

A QNEUTDNMNDILAC AALILALLLA
Vi JJILIZVIED VE ITVILIVIETIVIRVDYY

Inasa nepsas

INEKTPONPUEMHUKH XHWTbIX 1 OBLLEECTBEHHbBIX 3.0AHUA

1.1. dnexTtponpremHuKM HKuAbIX 3[3HMKA

CoBpeMeHHBle XKHJIBE 3JaHHA HACHILUEHH GOJILIIHM KOJHYeCT-
BOM pa3JIHYHBIX 3JIEKTPOIPHEMHHKOB. K HHM oTHOcsATCS pas-
JIHYHBIE OCBETHTEJIbHBIE H OLITOBHIE NMpUOOPHI H CHJIOBOE 3JIEK-
Tpoobopyaosanyie. Poct suepreTHkH H o6beMa MNpPOH3BOACTBA
3JIEKTPOSHEPIrUH B 3HAYHTEJbHOH Mepe CHoco6CTBYeT pacllHs
PEHHIO HOMEHKJATYpbl M yBeJHYEHHIO KOJHYECTBA  JEKTPO-
IpUOOpPOB, NpUMEHsAEMbBIX B GHITY.

AuekTponpubophl, BCe B 60OJbLIEH CTENMeHH HCHOJb3yeMble
B KBapTHpax XKHJBIX 3jakii, obecreydBaioT COKpalileHHe 3a-
TPaT Tpyda Ha BeJleHHe AOMAaIlHero Xo3fHCTBa M NMOBHIIEHHE
KOM(]OopTa cOBpeMEHHOro KMJIHIILA.

DJICKTPONPUEMHHKH KHJBIX 3JaHUH MOryT OHTBH MNOApa3s-

NAaNOHET UA nnp nr‘nnnumn TDVINLI. S0 TDOIIMUeMiuIKHT KRAD-

b B e R Y AlL4 F o td AN ASE L 2L N t.lJ Alalhil e Vul\al‘ltlu]].l.}llbl."lll.llllll l‘uul.l

THP U 3JIEKTPONPHEMHHKH o06luenomoBoro HasHauenus, K nep-
BLIM OTHOCATCA OCBETHTEJbHble H OLITOBLIE 3JEKTPONPHOOPHL.
Ko BTOpBIM OTHOCATCS CBETHJILHHKH JIECTHHYHBIX KJETOK, TEX-
HHYECKUX NOANOJIbEB, YEPAAKOB, BeCTHOIOJEH, XOJUIOB, CJY-
3KeOHLIX U APYTHX nomeuieHnH, Ju¢TOBLIE YCTAHOBKH, BEHTHJIS1~
LHOHHBIE CHCTEMBH], pa3JIMyHbLie NPOTHBONOXKAaPHBIE YCTPOHCT-
Ba, 3JIEMEHTH JHCIeTYepH3alUHUH, MeperoBOpHC-BLI3LIBHLIE YCT-
poiictea (AoMOQOHLI), KONOBLIE 3aMKH U T. II.
ANeKTPONPHEMHUKH KBapTHP. JAeKkTpuuecKkoe oceeujerue
KeapTup OCYLIECTBJIAETCA C MOMOIIBK CBeTHJbHHKOB o6H1Eero
H MEeCTHOrO OCBELIEHHS, KakK NpaBHJO, C JlaMnaMH HakaJuBa-
His. OfpHako B HacTosilee BpeMs paspabaThiBalOTCS H BHeX-
PAIOTCS OBITOBLIE CBETUJLHHKH C JIIOMUHECLEHTHBHIMH JIaMITaMi,
NpHMeHEeHHE KOTOPbIX MO3BOJIHT PE3KO IIOBLICHTH OCBEILEeHHOCTh
B KBapTHpax 6e3 yBeJIHUeHUs pacCXoLa 3IJIEKTPOIHEPIHH TIIPH

3HAYUTEJBHO GOJIBLIEM CPOKe cJyXObl 3THX Jamn. OgHako HX
"'T“nﬂ‘[(np RN UL 'rnpﬁ\rp'r vivaliieyua IIRPTnﬂpnPHQU“ TAKIAX

Ainan VB s T ulAleJleAA\.r e B J!r-lJ B Bk W AL AAEA AAAF e RN JLL l.l FAA RAL A RAAREAAR

Jamn. Hasa obuero OCBeLU,EHHﬂ JKHJILIX KOMHaT NPHMEeHSAITCS
MHOrOJ1aMITIOBBIE CBETHJIbHUKH Pas3JIMYHbIX KOHCTPYKUHH C JiaM-
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naMH HakasauBaHua MoinHocThio 40—100 BT, nasa ocBerneHusn
BCIIOMOTaTeJIbHBIX [TOMEIIeHHH — OZHOJAMIIOBEIE CBETHJBHHKHU
25—60 BT, mas BaHHBIX KOMHAT paspaboTaH H BHEAPSETCs
CBETHJIbHUK C JIIOMHHECLIeHTHON JiaMnol MouHocTeio 20 BT.
briToBrle 3/1€KTPONPHOOPH N0 Ha3HAYEHHID MOXKHO yCJIOB-
HO pasldeliuTh Ha CJeAYIOUHE XapaKTepHBIE IPYIIK: HarpeBa-
Te€JbHble J11 TIPHMOTOBJACHHS INMHWM, MJa ob6paboTkH M xpaue-
HHA NPORAYKTOB, Xo3sfcTBeHHEe (Js YyXoRa 3a GelbeMm H
OHeXJ0H, YOOPKH NOMEUIEHHH, 3JAEKTPOHHCTPYMEHTH H AP.),
KyJbTYpHO-OGLITOBBIE, CAHHTAPHO-THTHEHHYeCKHe, GLITOBEIE KOH-

Ta6auua 1.1. XapakrepucTHKa CTAUHOHADHBIX KYXOHHBIX 3/MEKTPONAHT

Kondopku
O6o3auaveuue E;;"i:*;ﬁb' Yueao THD TepexJioYa-
: 0 . - M
THST NJIHTH] HoCTh, KBT KOHOPpOK mra::{e TP: Honégg'x B TeNn MO HOCTH
YPIII-3/5,1 92,1 3 145 800 Uersipexnoan-
«JleicrBa-6% 180 1200 uHouubi T1M-4
180 1500
YPIiI-3/5,8 5,8 3 145 1000 UeTeIpexno3u-
«JlbicbRa-T» 180 1500 | puowneit T1M-4
180 1500
UpI1i1-3/5,8 5,8 3 145 1000 CeMunoan-
«JIbicbB a-8» 180 1500 | oummit [IM-7
180 1500
UPIII-3/5,8 5,8 3 145 1060 CeMHNO3HI{H~
«Tomb» 180 1500 ORHBIE
180 1500 | [IM3-10/7¥3
«3nextpa-1001»| 8,0 4 145 1000 Cemynoznuy-
180 1500 | ounmi
180 1500 IMa-pPi-7
220 2000
«Huua-4» dup-) 6,75 4 80 450 CeMBno3UIH-
ma <«Cnofona» 145 1000 OHHBII
COPIO 145 1500
220 2000
«E-405» dupmal 6,3 3 145 1000 CeMBMO3HIIK-
«[opanHue» 180 1500 | oauwbii
CoPIO 180 2000
«Meyra» 11PE 6,1 3 145 800 [TsTunosHiy-
180 1200 OHHDbI
220 1800

ITpuMeyaHue MomHocTs XKapoyHoro wmkada oOHpPelenseTcs KaK pasHoCTh
HOMIHANBHONH MOULHOCTH NJAUTH M CYMMBl MOmHOCTel BCeX KOHDODOK.

10



JHIHOHEPH BO3/lyXa, BOROHAIpeBaTesiyd, NpHGOpK AJs OTOomJe-
HHS TOMELEHHH.

Haepesareatusbie npubopsl Oas  npuzOTOBACHUA NULYU:
3JIeKTPOIJIUTBEl C NpOrpaMMHBIMH  ycTpoictBamH H 6€3 HHX,
»kapouHbie LIKa(bl, 3ACKTPOIJIHTKH, 3JIEKTponeuH, TOCTEpHI,
11aLIJIBIYHHIEL, CKOPOBapKH, caMOBaphl, YalHHKH, 3JIEKTpOIle-
UH BBICOKOH 4aCTOThl H T. . KyXOHHEIE 3JIeKTPOIIUTEl H XKa-
pouHEle HMIKa(pH YCTAHABJIHBAITCA CTAIMOHAPHO, OCTAJILHBIE
nprbopr GodbllieH YacThIO ABJSIOTCH NEPEHOCHBIMH.

XapakTepHCTHKH 3JIEKTPOIJIHT OTEYECTBEHHOTO M 3apylbex-
HOTO NpPOH3BOACTBA [5] npuBeAexnl B Taba. 1.1.

CranyonapHas HanoJibHas 3JeKTPOIJIHTa COCTOHT H3 Me-
TAMJIHYECKOTO Koprnyca ¢ KOH(pOpKaMH, YCTaHOBJEHHBHIMH Ha
paboueM croJse, XkapoyHoro Wikada ¥ PeryJupoBOUYHON anmna-
patypel. KoH(OpPKH H3roTaBJHBAKOTCA ABYX BHWLOB: W3 TpyGya-
TBIX HarpeBatelbHEIX 3aeMeHToB (TOHoB) H uyyryuune. Ore-
YeCTBEHHBIE NJINTH BBHINYCKAKTCA ¢ YYTYHHBIMH KOH(OpKaMH.
UyryHHble KOH(POPKH COCTOAT H3 KOpIycCa C 3anmpeccOBaHHBIMH
B CrIeNHAJEHYIO0 H30JSIHOHHYI0 Maccy CNUpaJisiMH H3 HHXpoMma
WJIH JpYrHX MAaTEpPHAJOB C BHICOKHM YAEJdbHHIM COINpPOTHBJIE-
HHeM. BriBonHble KOHIBEI cIHpaldiell MOAKJAIOYalTCA K BHHTaM,
YCTAHOBJIEHHBIM Ha TEPMOCTORKOH KEPaMHUEecKOH KOJIOJKeE.
Temnepatypa Ha noBepxHoctH KoHdopku 350—450 °C,

Tpy6uaTelii HarpeBaTeMbHLI 3A€MEHT NpencTaBasieT coGoi
CIIENHAJBHYK TPYOKY, BHYTPH KOTOpPOH (IO OCH} paclojioxe-
Ha HarpeBaTefibHas CIHpaJb, Haxopsuiascsa B YIUVIOTHEHHOH
H30JAUHOHHOH Macce Ha OCHOBe IEepHIJjia3a, leMmIeparypa Ha
noeepxHoctH TAHos moxer pocrurarn 400—600 °C. Ykasan-
HBIE TEMIepaTypPhl Ha NOBEPXHOCTH KOH(QOPOK XapaKTEPHH IPH
paboTe Ha MOJIHYIO MOIIHOCTHL H HAJHYHH HOpMaJbHOIO TEINNo-
oTBoza. I1pH OTCYTCTBHH Ha KOH(OpKe cocyaa, noTpebuasmlge-
IO TEIVIO, TeEMIIEpAaTypa Ha NOBEPXHOCTH KOH(OPKH BO3pacraer
H NpH IJATENLHOM BKJIIOYEHHH, YTO HHOTa HMeeT MECTOo, KOor-
oa XHJbLB HCIOJNB3YIOT NJHTY AJA oforpeBa IOMeEIEHHA,
CPOK cayk6Gbl KOH(OPKH pe3Ko cokpamiaercsi. Pa6ora kKougop-
KH Ha NMOJIHYIO MOHIHOCTHL HeoOXoAHMa TOJIBKO [0 MOMeHTa Jo-
BelleHHA 610712 A0 KHIIEHHMS, AasjbHEHIIHH Nponecc NPHIroTOB-
JeHHs NMUBUWH TpebyeT 3HaYUTEJbHO MeHblleli MOUIHOCTH, YTO
DOCTHraeTcsl COOTBETCTBYIOLIEH YCTAHOBKON IOJOXEHHA Tmepe-
Rayatensa. J1iaa 3koHOMHH 3HepruH Heo6XxoAMMO HCHOJIb30-
BaThb NOCYAy C TOJCTHIM AHOM, IJIOTHO TNpHJeraloliiM K IO-
REPXHOCTH KOH(OPKH. B oTaHuUMe oT KOH(OpPOK, Nepelada Te-
nJjla KOTOPLIX MPOHCXOAMT 3a CYeT TEIJIONPOBOAHOCTH, TEMNJO
B XKapOoyHHX IKagax nepenaerTcs 3a c4etT KOHBEKUHH H H3Jyye-
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HHs1 OT HArpeBaTeJbHBIX 3JEMEHTOB, pacrnoJiara€MblX BHH3Y W
R BepxHe#l yacTH WKaga.

Kos¢p}uuHueHT noJsie3Horo AeHCTBUS 3JEKTPOILIHT ¢ YYTYH-
HbIMH KOH(OpPKaMK cocTasjisieT 1npuMepHo 65, ¢ T3Hamu
75 %. Hpene.nbl PEryHpOBAHHS  TEMIIEPAaTypPHl  KaPOUHOTO
‘m"Kcupa o1 50 1o 300 °C.

3a pybexoMm INpPHMEHSIIOTCA aBTOMATH3HPOBAHHBIE IJIHTHI,
B KOTOPBHIX yCTaHaBJHBAlOT OeccTyneHyaThle peryJsiTopel MOLLL-
HOCTH KOH(OpPOK H IporpaMMHEBEIE yCTpoHMCTBa AJsi KapPOYHOTC

'II'I’IIO!"\Q III‘\!’X 2L otk ¥ 4 manvn Tl QANMAT T TNAQITONTIINT AR NMAITInAsaTAO 11409
u.ll’\(-l\i)(-l. 14}11’1 po iy LWL }JG\JAUA Jdanll}UJﬂbiJll’ll’l LUI\I}CUJJ‘CILI\,H 1nd

15—20 %. HeoGxonumo oTrMeTHTh GoJiblIOe  INIPEHMYHIECTBO
JIEKTPONJHTHl 10 CpaBHEHHIO C ra3oBOi B CaHHTAapHO-THIHeHH-
YeCKOM OTHOIUEHHH, TAaK KakK ra3cBbie IUIMTEI BCJEACTBHE He-
MOJIHOTO (‘l"ﬂp.’—\ﬂ“ﬂ raza R"’"e.ﬂﬂm'f B nt(n}r}xn}nnmp I‘IpQC paH—
CTBO BpeIHEBIE IPHMECH.

Pa6oramu AkaseMuH KOMMyHaJdbHOro xossiictsa M. K. L.
[MTampuaoa (AKX) ycraHOB/M€HO, YTO ONTHMaJbHOH MOLIHO-
CThIO 3JIGKTPOIVIHTH fBJAsieTCs 7—7,0 KBT, uto obecneyHBaer
npH HauboJee 1eJiecoo6pa3HoM pexxuMe IMPHIOTOBJEHHS BceX
BHAOB NMHIIH HAaHMEHBUIHH PacXol 3JieKTpodHepTHH. OQHHM H3
HOBBIX BHAOB HarpeBaTeJbHBIX MPHOOPOB AJ1i NMPHIOTOBJICHHS
ALK ABJAKTCA HHAYKIHOHHBIE NJHTE, B KOTOPBIX HarpeB co-
CYZa OCYLIECTBJAeTCS 3a CYET BHXPEBHIX TOKOB, BO3HHKAIOLIHX
B cocyje Ioj AeHCTBHEM 3JIEKTPHYECKOIO TOJASl BEICOKOU Yac-
TOTHl. TaknWe HaWThl OGOPYAOBAHBl CNELMAJNBLHBIM BCTPOEHHBIM
npeo6pasoBaTeseM YaCTOTH H HHAYKIHOHHBIMH  KaTyYIIKaMH.
KosgdunueHT nosesyoro gelicTBHA TAKHX IJIWUT JHOCTHCAeT
90 %. B wkacdax cepxBricokol uactotel {(CBY) marpes npo-
AyKTa, Haxolsiulerocs BHYTpH ILukagda, TNPOHCXOLHT BO BceM
o6beMe 3a cueT 3HEpPruM mona uacrotoil nmpumepuo 2500 MTIn,
UTO COKPaHlaeT CPOK IPHIOTOBJEHHS OTAEJNbHEIX 6a0n B 8—
10 pas. CBY mkadbl HCHoNb3VIOTCA KaK NONOJHEHHE K IJIHTE.

{Ipubopst Orn obpaborku u xparerus npolyskros. K HHM
OTHOCAITCA XOJIOAHJIbHHKH (KOMIIpECCHOHHBIE, abGcopOUHOHHBIE,
MOJYIPOBOAHHKOBLIE), MOPO3HJIBHHKH, YHHBEPCAJbHEIE KYXOH-
Hble 3JIEKTPONPUBOALI, KapTopeseuHcTKH, MscopyOkH, MHKce-
pBl, KOeMOJIKH, COKOBLI}XMMAJKH W T. I. DOABLIMHCTBO H3
flepedHCIeHHBIX NpHOOpOB clenHaJbHOTO ONHCAHHA He Tpe6y-
eT. OTMeTHM JHIIb HEKOTOPHE OCOGEHHOCTH GHITOBHIX XO0JIO-
JHJIbHUKOB,

Haun6onee pacnpoctpaneHnbiMH (80 %) saBasioTca Komi-
pPECCHOHHBle XoJIOAHAbHMKH. K meflocTraTkaM KOMIPECCHOHHHIX

XOJONHNALHUKOR OTHOCUTCH VM TInH nafioTe 2JeKT
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A6cop6unornbie xononuabuiKH (20 %) cBOGOAHEI OT TOTO
HEeJOCTATKa, ONHAKO OHH MeHee 3KOHOMHuHEL. HepocraTkom
TAKHX XOJIOAHJILHHKOB SIBJSIETCA HX CPaBHUTEJILHO MaJjiasi XO-
JIOAONPOH3BOAUTENLHOCTL TIPH 3HAYHTENbHO OoJiblieM IOTpeG+
JIGHHH 3HEprHH IO CPaBHEHHIO ¢ KoMmpeccHoHmMH. [Tosynpo-
BOJIHHKOBbI€ XOJIOAHJBbHHKH MOKa eue pacnpocTpaHeHusi He
MOJYYHJIH.

Xossilcreennoie npubopoi. K HEM OTHOCATCA: €
MallHHb (HeaBTOMaTHYeCKHE, MOJIyaBTOMaTHYeCKHe, aBTOMa-
THYeCKHE), NBAECOCH], MOJOTEpPH], YTIOrH, IOCYLOMOEUHBIE Ma-
UIMHBI, 3/JeKTPCHHCTPYMEHT, LIBeHHBIe MAIUKHE H T. I

KynorypHo-6biToeble npubopsl: TeNeBH30pH, MarknTogo-
Hbl, paJHONpPHEMHHKH, PAaXHOJDBl, MPOHIPHIBATEJH, KHHOIPOEK-
TOpbl, AHANPOEKTOPbl, 3JEKTPOMY3BIKaJbHble HHCTPYMEHTHI,
9JIEKTpH(PUUHPOBaHKble HrpylIkH. OTMeTHM, 4TO YKa3aHHasi
rpynna npHGopoB, OCOGEHHO TeJIeBH30PH, YYBCTBHTEJBHBEI K
KoJIeGaHHAM HANPAXKEHHS, B CBA3H C YeM HIHPOKO NPHMEHAIOT-
€ MecTHble CTaGHIH3aTOPBE HANPAXEHHS, TJaBHHIM 06pasoM
(eppopesonancHee. Yiayulias paboTy TeJeBH30POB, cTabHJU-
3aTOPBl YXYALIAIOT peXUM paboTh ceTH B 11eJIOM, CHHXKAas KO-
3¢$HUHEHT MOIHOCTH H yBEJHYHBasi MOTEpH 3HEpruH. B Ha-
CTOsIlee BpeMsl y HaceJieHHs HMeercs cBeilie 25 MJH. ctalH-
JH3ATOPOB H aBTOTPaHcHOPMATOPOB, HA YTO pacxopyercs AO
600 man. kBT-4 B rol; KpoMe TOro, Ha HX MPOH3BOACTBO IIpH-
XOJHTCA TPaTHTb OOJIBIIOE KOJHYECTBO 3JIEKTPOTEXHHYECKOH
cTaJH H Mend. TakuM o6pasoM, HCHOJAb30BaHHE ITHX YCT-
POHCTB SKOHOMHYECKH HEBBIFOJHO JJISi HAPOLHOIO XO3AHCTBA.
DoJsiee nesnecoo6passeiM cielyeT CYHTATb NpPHMEHEHHe CHelH-
anbHbIX YCTPOHCTB AJIA peryJipOBaHHsA HaNpsXKeHHA B 3JJeK-
TPHYECKHX CeTAX Fopoja.

Canurapso-eueueruveckue npubopel: BEHTHJAATOPH, YB-
JIAXKHHTEJH BO3AyXa, (eHbl, HOHH3aTOPH, HAAIJIHTHbIE KYXOH-
Hble (PHJILTPHI, JEKTPOOPHTBL, MAUHHKH JJISi CTPHKKH BOJIOC,
IANUB! JJIS 3aBHBKH BoJiOC, IPHOGOPL! nJiA MaccaXxa, 3JIeKTpo-
CPeJIKH, 3JIeKTPOOJesIa, yJbTpaHOoJETOBEe H ApyrHe o6Jiy-
yaTeJu H T. 1.

beoirosoie konOuyuotiepbl. 3a nocnennue TroAbl B HalleH
CTpaHe OpPraHH30BaHO IPOH3BOACTBO H BHEIAPSIIOTCA B GBHIT KOM-
HaTHbie CTAHOHAPHBIE KOHAHIHOHEPH. JJeKTpHYecKHe CeTH
XHJIBIX 3[4aHHH, COOPy:KaeMblXx B pailoHax, I'Ze cpelHeMecsu-
Bas TeMmriepatypa Bosayxa B 13 4 JieTHero JAHAI JAOCTHIAET
25 °C u Gosiee, pacCYHTHIBAIOTCS Ha HMCNOJb3OBAHHE TAKHX KOH-

MUIHOHEPOB IJIA yJy4lIeHHs MHKPOKJHMAaTa B KBapTHpe (CM.
ri. 3).
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buroBofi konnuuuonep tHna BK-1500 kommpeccHonnoro
THIa, notpebaser MowmHocTh 1,3 kBT.

Jaekrposodonaepesarean (IBH). CymectByer nBa THIA
BoJoHarpesaresedl: NPOTOYHBIE H eMKOCTHEIE.

[TpoTounbie HarpeBaTesH HArPeBalOT BOLY HeNOCPEACTBEH-
HO NpH ee noTpebsenHu. OHH XapakTepH3YIOTCA CPaBHHTEJbLHO
MaJIBIMH raGapHTaMH npH GOJIbLIOH BOLONPOH3BOLHTEJBHOCTH.
Opnako takue IBH norpe6asior Gosbiuyio Mommocts (15—
20 kBt). HegocTaTkoM npoOTOYHEIX HarpeBaTenell sBJsieTcs TO,
YTO HX BRJIIOYeHHE CoBNaJaeT 1o BpeMEHd ¢ MAKCHMyMOM Ha-
IPY3KH 3HEPrOCHCTEME.

EMKOCTHBIE HarpeBaTesIH N0 KOHCTPYKTHBHOMY HCIOJIHE-
HHIO MOXKHO NOJApAa3feJIUTh HAa ABa THNA: OHCTPOLEHCTBYIO-
IIHE HArpeBaTeJH C OTHOCHTEJNLHO HEGOJBIIOH BMECTHMOCTHIO
6aka (5—10 J1) uw akKyMyJasuHoHubie ¢ GOJbHIOH BMECTHMO-
¢Toi0 Gaka, pocruraloneii 300 1 1 Gosiee H HMelOWIHE TEIJO-

H30JA1HI0 Gaka. EMKOCTHBIE BOACHArpeBaTesH MNOTPEGJSIOT
MeHBIIVID MOIHOCTHL, YEM INPOTOYHEIE, HO AJHTEJILHOCTE Harpe-

AN RLASAAL ¥ AR TR RilvSur a2ty A N AFR | d AN RELLEE W FAVEAL B SN ARIE LT RAAR B

Ba BOJABI 3HAYHTEJBHO BO3pacTaer. Tak, HanpHMep, B aKKyMy-
JSILHOHHBIX HarpeBaTensix BpeMmsi HarpeBa BoAu 1o 85 °C no-
cruraer 8 4. HarpeBaresn smectumocteio 100—160 g nmotpe6-
JIAIOT MOMIHOCTEL He 6oJsee 3—4 kB1. Manoco6bemMunie Harpegas-
TEeMH BKJIOYAKTCA HE3aN0JIFo A0 NOoTpe6JieHHs1 BOABI H MOTYT
OKa3aThCsl BKJIYEHHBIMH B Hachl MAaKCHMAJBHBIX HarpysokK
SHEeProcUCcTEMEI,

AKKYMyJIILHOHKBIE BOZOHArpeBaTeslH BKJIOGAKOTCS B IepH-
O/lbl MHHHMAJIbHBIX HAarPy30K CHCTEME], KaK IPaBHJO, B HOYHOE
BpeMsi. KpoMe Toro, BkJlOUeHHe 3THX HarpeBaTesieil B YacHl
NpoOBaJIOB Tpa()MKOB 3HEPrOCHCTEME], HAaeT BO3MOXHOCTL HeE
NpoBaJIOB rpa¢HKOB 3IHEProcHCTEMbl NAET BO3MOXHOCTb He
PY>KHOH 3JIEKTPOCETH, Hero HeJb3si H30exaTb NpH yCTaHOBKE
NpOTOYHHIX BoaoOHArpeBaTteneid. IlpHMEHneHHEe aKKYyMYJALHOH-
HOTO BOAOHArpeBa 3KOHOMHYECKH BLITOAHO 3HeprocHabxalo-
UM opraHusapuaM, 3a py6exom B UeJSX CTHMYJIHPOBaHHSI
noTpeGJeHHus 3JEKTPOIHEPrHH B Hachl NpoBajia rpa(HKOB Ha-
TPY30K NPHMEHSIOTCS CHHXXEHHBIe TapH(Ll HA 3JIEKTPOIHEPTHIO
Ha 3TOT NEPHOJl, UTO JlaeT OTPOMHYIO BHIIOAY H NOTpeGHTeNsIM.

B CCCP BunyckaloTcsi aJeKktponarpeBatenn TthHna YHC
(aKKYMYJNSLUHOHHBHE HH3KOTO ZaBJEHHsi HAacTE€HHblE) BMeCTH-
mocteio 10, 40, 60 u 100 n, YAIl (akKyMyJALHOHHBIE aTMOC-
¢depHOro RABJCHHS HanoJibubie) BMecTHMOCTHIO 60 H 100 s 1
BAC (6ricTponeficTBylomue armMoc(epHOro AaBjeHHS HaCTeH-
Hble) BMectHMOcTbIO 6 m 10 2. MolHOCTL HarpeBaTeJIbHOTO
snementa BononarpeBaresst YHC 1,2 kB1. Bonosarpesartenn
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IMEKOT BCTPOEHHBIE aBTOMaTHYECKHE YCTPOHCTBA IJIA CTKJIIOH
HeHHsl HATPEBATENbHOTO 3JIEMeHTa NMpH JOCTHXEHHH TeMIepas
Typsl Boaw 85 °C.

Jrekrpuseckoe oronaerue. TlpuMeHenHe 3JEKTPHYECKOTO
OTOIJIEHHA KHUJLIX NIOMeMmeHHi Ans OOJBUIMHCTBA PAHOHOB HA-
el cTpass, OCOGEHHO NpH TemyoCHAGXKEeHHH OT TeIlJo3JIeK
TPOLIEHTpaJieii, B HacTosiliee BpeMsa IKOHOMHYECKH HE OIpaB-
IeBaercsi. OnHakKoO yiKe cekliyac SJIEKTPHYECKOE ~OTONJIEHHE
HAXOAHT NpHMEHEeHHe B paHoOHaX ¢ H3OLITKOM T'HAPO3JIEKTPO-
3HEpruH, AOpPOrHM NpPHBO3HBIM TONJHBOM, B HEKOTOPHIX I0KHEIX
paifioHax cTpaHbl, HMeLIHX NJCOBLle TeMOepaTypol B 3HMHEE
BpeMsl, B KYPOPTHEIX 30HaX.

BaaronpuaTHLIE NEPCNEKTHBH Pa3BUTHA HOBHIX CNOCODOB
NOJIy4YeHHs1 3JIEKTPOSHEPrud B OGyAyINEM ONpPEReNAIT LEJEeCco-
06pa3HOCTb €€ HCNOJIb30BAHHSA AJS 3aMoJHeHus rpadHKoB Ha-
rpy3kn sHeprocHcteM!. [lo3ToMy Heo6XonHMO B MaHHOM IJa-
B€ pacCMOTpeTb B CaMEIX OOIIHX yepTax H3BECTHHIE B HACTOA-
llee BpeMs yCTPOHCTBA 3jeKTpooToneHus [6].

CHcTeMbl 3JIEKTPHUYECKOIO OTOIJIEHHS XKHJEBIX 3JaHHH MOXK-
HO NOApasAesHTb Ha JiB€ FPyNnbl: NOJHOE 3JIEKTPOOTOIJIEHHE
M YacTHuHOE 3JIeKTpooTonsienue. [1py NoJHOM 3JieKTpPOOTOMIIE-
HHH Bce HeOOGXOAWMOE KOJIHYeCTBO Temja NocTynaer B noMe-
HIeHHEe OT OJAHOTO SHEProHOCHTENs — 3JyekTpHyecTBa. [1pH yac-
THYHOM OTOIUVIEHHH OCHOBHOE mnoOTpebJieHHe TerJja HAeT H3
CHCTeMbl UEeHTPAJH30BAHHOTO HJIH JEHEHTPaJIH30BaHHOIC OTO-
IUVIeHHs, @ NpH IHKOBLIX Harpy3kax HEJIOCTATKH TeIJia NOKphI+
BalTCA npHOopaMH 3JjekTpooroniients. [lonnoe 3JjekTpooTOn«
JieHHe MOMKeT OCYILLECTBJIATHCA IEHTPAaJH30BAHHC OT 3JIEKTPO-
KOTJIOB HMJH JHELEeHTPAJH30BAHHO HHJAWBHIAYaJbLHBLIMH  OTOITH-
TeJIbHLEIMH 3JIEKTPONPHGOpaMu.

DJeKTPOKOTNIBI MOTYT paGoTaTh B pexXKHMe HErnocpeiCcTBEH-
HOTO OTOIVIEHHS KPYIVIOCYTOYHO HJIH B aKKyMYJIAULHOHHOM pe-
2KHMe, npH KOTOPOM OHH MNOJAKJIIOYaIOTCA K 3JIGKTPOCETH TOJIb-
KO B 4achl 11poBaJjia rpapuxoB Harpys3kKH. B niocsenseM ciydae
PALOM C KOTJIOM YCTaHaBJuBaercsa 6ak ¢ Xxopolled TernJioH3o-
JsilHeH € TeNmJICAaKKyMyJHpyomel XHILKOoCThIo (Bonoi). Ilpu

HHAHBHAYAJbHOM OTOIJIEHHH MPHGOPH YCTaHABJIHBAIOTCS, KaK
npannnn B Vﬁmnﬂu KOMLIaTOH tznsan-runm R nT"ﬂ"LHI—J’Y (‘TIVUQQY
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BO3MOXKHO OTOIVIEHHE HeCKOJbKHX KOMHaT OJ{HHM HpHﬁOPOM.

! Chepa npumeHeHHs SaekTpouarpeBa H SJeKTpooTonjenusi Oymer mno-
cTeneHBo pacimpsTbes. Kak nokaspisaloT paforhl  DHEProceTbIPoeKTa,
OJIEKTPH(HKALHS CUCTEM TOpAYEro BOAOCHaOXeHHA W TemyocHalmeRust He-
CMOTDPSl H8 HEKOTOPLIi Mepepacxo]l TOMAURA B HeJoM, IMO3BOJISIET 3HAYH-
TENMbHO COKPATHTL PaACXOH BBICOKOKau€CTBEKHOIO OpPraKHyYeCcKoro TOIVIMBaA.
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IMo npuynuny npeo6pa3oBaHHA 3JEKTPHYECKOH 3HEPTHH B
TEIVIOBYIO 3JIEKTPOOTONHTEJNIbHBIE NPHOGOPE MOryT OBbITH TOJA-
pasjeseHsl Ha NpHGOPH NPSIMOrO OTOIJIEHHSI H TeIUIOBHIE Ha-
cochbl. BB MepBEIX IPOUCXOMMT MpsiMoe npeoGpasoBaHue 3JEKTPO-
3HeprdH B TEIJO, BO BTOPHIX—OTGOP Tensa y cpein ¢ Gounee
HH3KOH TeMmepaTypoil H Iepejaya ero cpefe ¢ 6oJiee BHICOKOH
TeMIEepaTypoH.

Crenyer pasnuuarh 3JEKTPOOTONHTENbHbE MNPUGOPEl He-
NOCPEACTBEHHOTO ACHCTBHH’ B KOTOPBIX TenJo CpﬁS:y’ e o=
CTyNaeT B NOMENeHHe, H NMPHOOPH ¢ aKKyMyJHPOBaHHEM TeI-
Jla, B KOTOpHIX IpeoGpasoBaHHe 3JIeKTPOSHEPIHH H HAaKOIIe-
HWEe TeJa INPOHCXOAAT B yachl MHHHMAJIbHEIX HArpy30K 3JIeK-
TPOCETH, @ pacXoJl 3anacesHoro Tenja — B TeueHHe NJIHTENbHO-
IO BpeMeHH, B TOM YHCJe H TMOCJE OTKJIUYeHHs TpHGOpa.
K nepsriM oTHOCATCA 3A€KTpPOpaAHaTOpbl, KAMHHBI, KOHBEKTO-
pEI, FpewomHe o6OH H IUIHHTYCBHI, TeNJOBHIE HACOCH, KO BTO-
PBIM — aKKYMYJISIIIHOHHBIE 3JIEKTPOIleYH H rpelompe kabeti,
3a/leJlaHHBIe B CTPOHTENIbHbIE KOHCTPYKIHH 3aanHi. Kpome T0-
IO, 3JIeKTPOOTONHTEJbHBIE NMPHOOPE! pa3JIHYaloTcd CBOHM KOH-
CTPYKTHBHBIM  HCIOJIHEHHEM — HATNOJbHBIE, HACTEHHBIE, Ha-
CTOJIbHBIE, YHHBEpCAJbHEIE H CIocO60M TenJooTAaud — pajsua-
LHOHHBIE, KOHBEKTHBHEIE H YHHBEPCAJILHEIE.

DNEKTPOCTONUTENbHEIE NPHOGOPE MOTyT GBHITh HeperyJaupy-
eMbl€ H HMETb CTyNeHYaThle, GeccTyneH4aTwie H aBTOMaTHYeC-
KHe peryasarophl.

Ha puc. 1.1. cxemaTH4uecKH NOKa3aHB KOHCTPYKUHS Tpero-
uiero KabeJssi H paspes nepekpoiTHs. Takas cHcTeMa HCNOJB3Y-
eTCsl B KauecTBe INOJYAaKKYMYJSAIHOHHOIO HJIH aKKyMYJISILHOH<
HOTO OTOIJIEHHS] B 3aBHCHMOCTH OT KOHCTPYKUHH moJja. Ilpu

FEAATI T+ IT M AT MR g AT W ¥ aS AR T W W F, 14 TRHeT

3JCKTPHUECKOM OO0OI rpeee YyACJ/ibHas#s MOUHOCTDb COCTaBJ/ACT
120—150 B1/M2 nona. Ilo rurHeHH4eckuM cOOGpaXKEHHAM TEM-~
nepaTypa Ha NOBEPXHOCTH IOJia HE JOJXHA NpeBBILAaTh 25-—
27°C, nostoMy Ha 1 M JJUHB rpewoulero kabetisi MOLIHOCTh
He fojkHA npeBwiliaTh 20—25 Br. JonyctuMas pa6ouan teM-
nepatypa HsoJsiiHH rperomux kabeneir (656—105 °C) o6ecne-
YUBaeT MX SKCIJyaTanuio npuMepHo B teuenne 50 jner. Tenso-
AKKYMYJISIUHOHHBIE 3JIEKTPHYECKHe NeYH B 3aBHCHMOCTH OT KOH-
CTPYKTHBHOIrO HCIIOJIIEHHS H XapakTepa TelJIoOTHAa4H OLIBaloOT
Tpex BHIOB,

B neuax mepsoro BHIA TeNJIOAKKYMYJHpYIOLIHH ceprey-
HAK BHIOJHAIOT M3 XapocToOHKoro 6eroHa, MarHe3durta, CTeo-
THT2 H JIPyrHX MaTepPHAJIOB, MEXY KOTOPEIMH HaXOAATCs Ha-
rpeBaTeJibHHE 3JieMeHTH. CHapyXH pasMemaercs TeNnJoH30-
JSIMHOHHBIK CJI0H IaMota, oO6JHHOBaHHBIE KadeneM HIU
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naactMaccod. TemOakkyMyJIHpYIOIHA CepleYHHK pasorpesa-
erca 1o 300—600°C, B To BpeMs KaK Ha NOBEpXHOCTH HeuH
temnepatrypa He npeBbiliaer 60—70 °C. Tensnoormaua npouc-
XOINHT 3a CHeT uaJyuyeHHsi U KoHBekuHH. HellocraTtkoM mneueit
MepBOTO BHJA SBJAETCH OTCYTCTBHE BO3MOIKHOCTH peryJHpoBa-
HHS TEMJICOTAa4H H NMOHHXeHHe TeMIepaTyphl K Beuepy, 470 3a-
TPYAHSET HX HCAONB3OBAHHE B XHJEBIX IOMaX.

yd / j 5
AN e = Yz ///gﬁ) /;
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21507
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Puc. 1.1. Cxema ycrpolicTBa NMeKTPOOTOINIeHHs ¢ TOMOLIBIO Ppelolilero Ka-
Geunsi:

a — rpeouill kabenb; 6 — paspes Tennoro nona; 1 - oGma3aka W3 Tepmomnacra; 2—
CBHHUDBLIT YYJOK; & — CHNUKOHORas OO6Maaxa; 4 -- CTEKAOTKaHb; & -— donbra; 6 —-
HarneparteMpiag MHnNa: 7 — nuHONevM: & — HacTHN (Agpggg); 9~ xaienn; 10 — ye-

Anian praria L wewanrs ShtieiLx y wAEIRANIwA ¥ LA Taiaw L 2L

MeHTHay CTAXKKA, 1/ ~ nenofetoH; [2 - MeNne306€TOHHOE NEPEKPhITHE

Puc, 1.2. Cxema axkyMy/upymollefi meyd c peryJHpyeMOR TemJIOOTAAYeN:

I — TenJOH3ONSIMUOHHBIA CNofl; 2 — TeNJIOaKKYMYJAUDYIOUHHEA  cepleuHuK {HanpuMmep,
MaTHE3HTOBBLIH KHpPNHY); 3 — Harpemaresd; 4 — KaHaJl Harperoro BO3[yka; J -—- BEHTH-
AATOD

[Teyn BTOpOro BHIAa HMEIOT B LEHTPANbHOH YacTH aKKyMy-
JHPYIOIEro CcepleYHHKa BO3AYLIHBIE KaHaJbl, cHabGKeHHbIE
crienvaJibHpIMH KJanawaMH. [lepBoHayasbeOo TemjooTRa4a npo-
CXOJIMT C TIOBEPXHOCTH MMEYH, a 3aTeM IO Mepe CHHXKeHHd
TEMIlepaTypH B INOMellleHHH KJIanaHel MOTYT NPHOTKPBIBATHCSA
¥ JIOTIONHHTEJbHAS TEIJIOOTAAYa HAeT 3a CYET KOHBEKIHH BO3-
IyXa yepes KaHaJbl.

Hau6onee copepLieHHYH KOHCTPYKUHIO HMEIOT I€YH TPeTh-
€ro BH/la, B KOTOPHIX MOTOK TeIVa uepe3 BO3AYLIHbIe KaHaJbl

NOVIITIONATRRIAOOTNO N TTAMAITIEIA DATNAOITIINATA DRAIITII ITaTnt i lr\btr‘
VLYV Ld A IL A U TTUMUMLDIV DU pPuLnnul vy bunilivinivpa g priv.

1.2). TennooTAaaua ¢ MOBEPXHOCTH TAKHX mneyed Menblle, YeM B
neyax rnepBoOro H BTOPOrO BHAA, 34 CYET YCHJECHHOH TEIJIOH30-
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raten BeHTHnﬂTopa OCYLLECTRJAETCS Tepmoperynﬁ'ropom
Ha puc. 1.3 npuBeneHbl KpUBbi€ pexuMa paboThl aKKyMYy-
JAUUOHHOH NedyH TPeThero BHaa MowHocTeI0 3 KBT1. IlyBKTHP-
Has KpuBas 1 NMoKa3wlBaeT Npolecc TEeIJIOOoTAadH (pa3psaa)
U HaKonJenusa Temja (3apsga) Q, % neyw B TeyeHHe CYTOK.
KprBasg 2 noKasbiBaeT HM3MEHEHHS

,% TeMnepaTtypel B NOMELICHKH.

i,% Hanb6onee crabuabHas TeMne-

24k &  DaTypa BHIEDKHBARTCH B NEPHOL
&5 ¢ 16 go 22 y, 3ateM Temneparypa

N R
2l ol N T\ N K yrpy cumxaerca no 10°C. C 22

BEL S ol o 6 u upeT 3apan meyd. YTpoM
zH 2 '\\ ,&@f/"' ~~ BKJIOYAETCS BEHTHJSTOP W TPOHC-
8 b R XOAMT OBLICTPHIH MOABEM TeMIepa-
giL 1 \'\@’ typel B noMmerennn 1o 20 °C. B ne-

L S S AU . N | { F 1 e
L8012 1182022242 4 &

Bpema cymok, 4

pPBOA OTCYTCTBHSI XHJbLOB ¢ 8 10
16 4 npoucxoauT TENNOOTAAHYA
TOJIBKO OT HapPy¥XHBIX TNOBEPXHO-
P:gﬁil- 3. aff“;aﬂg p:;fﬁég cTefi. YnpapjeHHe TAaKUMu MeyaMmu
Lo PCTBArO Tk 1es1ecoob6pasHo OCYLECTBAATE HeH-

TPaMU30BaHHO C JHCNETYEPCKHX

NYHKTOB SHEProCHCTEM HJH MHKpO-
pafionoB. HenoCTaTKOM aKKYMYJALHOHHBIX Tegel ABAAETCH
ux 6oabluas macca (no 75—100 kr na 1 kBTt MowwmocTtH), rpo-
MO3JIKOCTh K BHICOKasi CTOHMOCT®b.

C nenpio yMeHbleHHS rabapuTOB aKKyMYJSILHOHHBIX Ie-
yeH MHOrjAa NPHMEHSIOTCH NOAYAaKKYMYJsLHOHHBIE neyn. B nux
TEMJI0 HakamiiBaercs 3a 2—4 4, B OcTa/ibHOe BpeMsi (nocte
JocTHXeHHs TpebyeMoli TemmnepaTyphl) oOHH paboTaloT Kak
npubopel HENOCPeACTBEHHOrO AeficTBrsA. B nepHoab BeuepHEro
H AHEBHOTO MAaKCHMyMOB NeyH OTKJO4aroTcss oT cetd. Hlupo-
KOro pacnpocTpaHeHHsl MNOJYaKKyMYJSIIHOHHbIE T€Yyd He
HMEIOT.

Tenaosete nacocet. Ocobyio Tpynny nepcrnekTHBHBIX CHCTEM
3JEKTPOOTONJEHHS COCTABJASAIOT TaK HasblBaeMbie TENJOBHE
Hacochl. TenaoBhe Hacochl OBIBAIOT KOMIPECCHOHHbIE M MOJIY-
NPOBOJHHKOBLIE.

Ha puc. 1.4, a nokasaHa npHHUHNHAABHAA CXE€Ma KOMIpec-
CHOHHOTO TEIJIOBOTO Hacoca, paboTalollero B° PeXUME OTOMJe-
nus, CHcreMa, coctosmas H3 KoMmnpeccopa K, KoHAeHcatopa
Au HcrnapHTedis b sanosnena ¢peoHoM WIn APYro# XHRKO-
CThiO, Kunsiiei Ipx HHW3KKHX TEMIepartypax. }:’ICHEPHT%HB b

HaXOAHTCA BHE OTamnjuBaeMoro mnoMelleHHs, a KOHAECHCATOD

18



A — BHyTpH. ©peoH, Ucnapsasck B ucnaputese, orOUpaer Tem-
Jo y HapyxHoro Bo3dfiyxa. C noMombi KoMmIpeccopa ¢pecH
cKMMAETCA W B HarperoMm BHJE NMOAAETCA B KOHAEHCATOP, C MO~
BEPXHOCTH KOTOPOrO OTHAET TEIIo B noMeuleHue. Kulkuil

yx

i)
Bosidyx 32

+15°C

+10°C +219%
\\ / / / Komuama.
.\\ \\\) /E"///
¢ =
Boad 8030
38| Jil iy
e O Plomentd) O |
B? .}f /s \.\\t‘\\ B2

Puc. 1.4. Cxema paboThl TEIIOBOre Hacoca BO3AYX — BO3AYX B pexuMax
otonneHus (a) u oxnax jaeHus (6)

¢dpeot n3 KOHAEHCATODA NOCTYNaeT B HCNAPHTENDL, THEe BHOBb
Henapsiercsl, ¥ npouecc moBtopfercd. Ins  nHpRyasiuuup Ha-
PYXXHOrO BO3JlyXa B KOXYX€ KHCMApPHTENs CJYXXHT BEHTHJATOP
Bl, a ana nupKyAsiiid KOMHATHOTO BO3JyXa B KOXyXe KOH-
LeHcaTopa — BeHTuATOp B2,

4
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ITOT ke nNpHOOp MoXKeT paboTaTh B peKUMeE OXJaXK/IEHHUSA B
neTHee BpeMsi (puc. 1.4, 6). [l 3TOH LesJH c/yXKHT Nepeko-
YawiH# BeHTHJL [T ¢ NOMOIILI0 KOTOPOro M3MeHsieTCs1 Ha-
npanjieHHe MOTOKa (PpeoHa, B pe3ytibTaTe 4Yero KOHIEHCATOP

Fale 88 7a%sf latalel ITATTOMNIYIMA ITORE O TINrmaniimn mr 1 7Y b B i Nal Sl el Wat Wat ¥ 3
Lidnubirivs l:'lL.l.lalJl’l!CdlL-lﬂ, «a !lbllui)l’l!CJlD I\UHACI‘]LG!UPU.W].’ Ii

npouecc HaeT B oOpaTHOM HanpasJseHuH. CTpeslOUKaMH Ha PH-
CYHKaX MOKa3aHO HalpaBJieHHe NMpOTeKaHUs1 (ppeoHa.

Tennosoit Hacoc MOXeT OBITh NMOCTPOEH Ha OCHOBE MpHHIM-
na TEepMO3JIEKTPHYECKOr0 reHepaTopa, 2aKJAUANLUIErocs B

245 -wi_’nvavvunw-;- LA B N AR S = a LAAAVEAWS & Laa

TOM, YTO NPH NPOXOIKAEHHH NOCTOSIHHOTO TOKA Yepes cnaii ABYX
pPa3HOPOJHLIX MeTaJJIOB B MeCTax clasi Ha OfIHOM KOHIle mpo-
HCXOAHT OT/aya, a Ha APYroM — noriollleHue Tenaa. Ecou xo-
JOAHLIE cnafi NOMeCcTHTb B XOJOIHYIO CPely, a ropsuuii — B
GoJiee TenJylo, To IpH NPOXOKAEHHH TOKAa XOJOAHHN cnail Oy-
neT MOIJIolaTh TENJO H3 OKpyxKamwllueil cpefabl (HapyxHOro
BO3/iyXa), a ropsauuit — oTAasaTh TeNJa0 B noMeileHne. Bmec-
TO Pa3HOPOJHBLIX MeETaJJOB MOTYT OBITh MCNOJb30BaHB HOJY-
HPOBOMIHHUKH, Y KOTOPLIX TelJOBOH 3¢ (eKT BO3HHKaeT Ha Ipa-
HHIle CJIOeB ¢ JEKTPOHHOH M JIBIPOUHON IPOBOAHMOCTBIO,

HaunGonee BaxHOe NOCTOHHCTBO TEIJIOBOTO HACOCA COCTOMT
B TOM, YTO KOJIMYECTBO NepefaBaeMON HM SHEPrHH MoOXKeT B
HECKOJIbKO pa3 NpeBLillaTh 3aTPAThl S3HEPruu OT BHELUHero uc-
TOYHHKa. KosiuecTBEHHO 3TO MOXKeT OBITh BLIDAIKEHO OTOIH-
TEJbHLIM KO3((PULHUEHTOM

by
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3
-
=
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rae Trop, Txon-— TeMmepaTypbl MCTOYHHKA TemJsa (Hapy»KHOro
BO3/lyXa) ¥ BO3[YXa, NOCTYNAOLIErO B OMellleHHue.

TeopeTnuecku OTONHUTENBHLI KO3(@UIHEHT MOKeT J0o-
cTHrath 3HayeHHs 30 u Gosee, OHAKO B peaJibHBIX KOHCTPYK-
IIHSIX OH He npeBbillaeT 4—DH.

OtonuTenbHbi KO3(PQHIUHEHT TeM Bbllle, YeM MeHbLie pas-
HOCTb TeMIEepaTyp HapyXHOro W BHYTpPE€HHero Bosayxa. I1os-
TOMY HanboJiee LeecoO06pasHO NPHMEHEHHe TelJOBbIX Haco-
COB B paHOHax € MATKOH 3HMOH M XapKUM JIETOM (C yueTOM
o6paTUMOCTH HX AeHcTBHs1). MOryT Takxe HaHTH NPHUMEHEHHE
B OynylieM TenJOBbie HACOCHI, CHAGXKEHHBbIEe NONOJHATEbHBIMH
3JIEKTPOHATPeBATEJAsIMH, OTKJIIOYaeMbIMH C NOMOLIBIO IMPKY-
JAPHOTO TeJeylipaBJeHHss B 4achi MaKCcHMyMa 3Hepro-
CHCTEM.

B CCCP OJmeprerndeckuMm uHcTHTYTOM M. I. M. Kpxu-
JKaHOBCKOTO pa3paboTaHbl M NPOULIH  3KCIEPHMEHTaJbHYIO
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IPOBEPKY MOJYIPOBOJHUKOBBIE TEMJOBLIE HACOCHI TeIJonpo-
usBopHuTenbHOCThIO 6, 12, 20 B 30 Tohic. KIIX/4 H X0J0J0NPO-
H3BOAMTENbHOCTbIO 4, 8, 13, 20 kJIxk/u ¢ noTpebanemoli MolL-
Hocthio cootBeTcTBeHHO 0,6; 1,2; 2; 3 kB1. BHenpeHue tenso-
BbLIX HAacOCOB MOKa OrpaHUY€HO HX BBHICOKOH CTOHMOCTBIO, &
TaKXe IIyMOM OT palOTLI KOMIIpeccopa K BEHTHJATOPOB.

OGulepomosbie anekTponpuemuuku. K o0uiejoMOBbIM NpH-
€MHHKAaM OTHOCSTCH:

a) ocBeTHTeJIbHLIe YCTAHOBKH JIECTHHYHLIX KJIETOK, TeXHH-
YeCKUX MOJMNOJbER 'H MOABAJOB, YepiakoB, BecTHOIJeH, xoJ-
JOB, KOPHAOPOB, MYCOpPOKaMep, MaIUMHHLIX MOMeIIEHHH H
WaxT JudTOB, YCTAHOBKK NMPA3LHHYHON HJMIIOMHHALHH, 3arpa-

MTAIMTOITE ITLION ATIITY 3 m b i
AniIvJiDrbiv Jlnyvi rvi 1. H.

0) cua0BLIe YCTAHOBKH TPY30BLIX K NMacCaXKHPCKHX Jud-
TOB, BEHTHJSIMOHHBIX CHCTEM, YCTPOHCTB ALIMO3aIUHTHI, B OT-
J€AbHLIX CJy4YasiXx — HacOChl MPOTHBOMOKAPHOTO H X03fHCT-
BEHHOTO BONOCHA0OXKEeHHsT,

B) YCRJUTEJNH H [pyras annapatypa CHCTeM KOJJIEKTHBHO-
ro JipHeMa TeJIeBH3HOHHBIX nepenay, TpanchopMaTophbl pajgHo-
TpaHCJs LUK,

I) MallHHBl JJIsi MEXaHH3UPOBaHHOH YOOpKH JIECTHHL, KO-
PHIIOPOB U T. 1.;

1) >JeMeHThl AHCTeTYEePH3AIHH, KOJOBbIE 3aMKH, JOMO(OHBL

Jaextpuneckoe ocgewjente. Jlns OCBEUlEHHS  JECTHHI,
BecTHOw0Jel, X0JJ10B, KOPUIOPOB N0 1OCJAEHerQo BpeMeHH npH-
MEHSIJIUCh JIaMIibl HaKaJuBaHus. B HacTosllee BpeMs BHeJps-
€TCsl JIIOMHHeCIIEHTHOe OCBellleHHe, 1n03BoJsollee Oe3 nepepac-
X0Jla 3Hepruu co3znath 00Jice BLICOKHEe YPOBHH OCBEILEHHOCTH.
Kpome TOro, JIOMHHECHEHTHBIE JaMnbl MMEIOT CYLIeCTBEHHO
GosbLuolt cpok cayxObl U MeHee YYBCTBHTEJbHLI K KosebaHu-
AM HanpsiXKeHHs.

HJis1 ocBellleHHss MPOYUX TMOMELeHHN NMPHUMEHAIOTCs JaMmilbl
HaKaJuBaHUs, B TexHHWYeCKHX MNOANOJBAX, MycOpOKaMepax,

MAlllMUU LIy NTHatodudgdy niithTOr B gacrncULIiy oo UPhNAKaY Ur-
WIGALNMANDIA VINCATINAA JiiywivVin, O ddUUCITIDIA, Nd AvpaAaacicas By

MOJb3YIOTCs1 CBETHJBHHKH BO BJIaro3allHII€HHOM HCIIOJHEHMH,
ITpu npoknajgke ra3onpoBOJOB B TEXHHYECKHX MOAMNOJDBAX BhI-
KJII0YaTeJId BLIHOCATCA HAPYXKY.

Cunosete saekTponpuemiusky. K HuM B nepBylo ouepe/lb
OTHOCATCS] 3JEKTPOABHUraTeJd H Apyrde 3JCKTPOIPHEMHHKH
JiIHTOBBIX YCTaHOBOK. B XuJbix aOMax B 3aBHCHMOCTH OT
3Ta*KHOCTH YCTaHABJHBAIOTCs OJIMH, AiBa WJIH TPH JU(PTa rpy-
sonogbeMHocthio 350, 500 u 1000 kr. Ckopocta JudroB
0,5 M/c B neBsaTusTaxkubix joMax H 1; 1,4 u 2 M/c npu GoJb-
LIeH 5TaXXHOCTH.
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ITaccaxxupckue JmQpTH 000PYAYyIOTCS, KaK npaBuio, AByX-
CKOPOCTHHIMU ACHHXDOHHBIMH 3JIEKTPOJABHIaTeJsIMH C KOpPOT-
KO3aMKHYTHIMH poTOpamn cepHH AC B MaJioulyMHOM MCHOJ-
HeHnu. 151 0co60 KpYnmHBLIX M BLICOKHX 3[AHHII NPHUMEHSIOTCS
NPTl ¢ 3JEKTPONPUBOAOM 1O CHCTeMe TIeHepaTop -~ ABHra-
TeJb Ha NOCTOSHHOM TOKe HJH 3JeKTPOLBHraTesNb MOCTOSHHO-
r0 TOK&, NMOAKJIOYaeMblii K CeTH NepeMeHHOrO TOKa yepe3 BHI-

npsMHTeNd. B cuctemy snexrponpuBona JudTa BXOAAT 3/eK-
TpQMQFnHTHhﬁiTmenQEIﬂnnnnnTvnﬂ‘unnannpnmq

ATASALR SALR A SAAFIAAA A ATAwWrwF A3 TALLRARZE L2 4 ia an RLAJUANIRLESL»
 of R Gl A

K cHJIOBEIM 3/1€eKTPONPHEMHHKAM OTHOCATCH  5J€KTPO/BU-
raTejid BeHTHJASATOPOB H HacOcOB, paboTaollde B CHCTEMAX Ca-
HUTapHO-TEXHHYECKHX H MPOTHBOMNOXKAPHLIX YCTPOHCTB 31a-
HHH, H pa3/iUyHBIE 3JECKTPOMATHHTBLI JUIs1 OTKPBIBAHHS KJana-
HOB H JIIOKOB CHCTEM HABIMOYJaJleHHsl 34aHuii BBICOTOR OoJiee
HAEBSITH 3Taxel, a Takxe afnnapaTypa cBsI3H W CHrHaJH3aLUH,

1.2, dnexkTponpuemunku oBuULECTBEHHBLIX 38aHui

Cornacio CHulIl II-J1.2—72 «OO6uiecTseHHble 34aHHs U
coopyxetusa. Hopme npoekruposanns. O6man yacTb» K 06-
LIeCTBEHHbLIM OTHOCSITCS 3[HAHHUS:

1) opranusauuii M yupexJeHuii ynpasJeHHs, NaPTUHHLIX,
KOMCOMOJIbCKHX M APYIHX OOLIeCTBeHHbIX OpraHH3aIHii:

2) yupexneHuit (QUHAHCHPOBaHHS, KpeIUTOBaHHS H rocy-
AapcTBEHHOTO CTpaxoBaHus,

3) 6uOaHOTEK, YUTAJIBHLIX 3aJ10B, aAPXHBOB;

4) yupexpaeHHH npocBelileHus:: 00ile0Opa3oBaTe/bHbIX H
CrelHaJbHLIX IUKOJ, NPodeccHOHAJbHO-TEXHHYECKHX YYHJIHIL,

REenNERU"

RLINTITIIIVY Y A~y CITATYLIIO ML ITT . Iwr \nrnﬁu LIv o0
AFLMN_ALLAREL.N ra J FWAILLOLA DL R Iy

CpenHuX CrelHaNbHbIX

D) NeTCKUX MOIUKOJBHBLIX YYpexKAeHHH — scjgedl H HeTCKHX
CaioB;

6) npeanpHATUil TOProBJH: NPOAOBOJLCTBEHHBIX, MPOMTO-
BADHbLIX MAara3WHOB, YHHBepMaroB H YHHBeDPCaMOB, clienHaju-
SUPOBAHHDIX MarasfHoOB, PLIHKOB;

7) npeanpustuil 00LIeCTBEHHOTO MUTAHUSA: CTOJOBLIX, Kade,
pecTopanoB, 6apoB, 3aKyCOYHBIX B AP.;

8) npennpuaTHit OBTOBOTO OOCC/AyXHBaHHsI HaceJ/eHHA:
aTejbe U MacTepCKHX 10 PeMOHTY MW HHIAHMBHAyaJbHOMY IiO-
LIMBY OH€XJbI U 06YBH, PEMOHTY W H3rOTOBJIEHHIO METaJJI0H3-
IeHH U 4acoB, PEMOHTY pajiHO- H TeJIeBH3HOHHOH anmnapaTyphl,
OLITOBLIX MAalUWH ¥ npubOpOB, TPAHCMOPTHLIX CPEACTB, PEMOH-
TY B USrOTOBJEHHI0O MeOeJIH, KOXKrajlaHTepeH, NapHKMaXepcKnx,
6anp, npayeyHblx, MYHKTOB Ipokara, (Qororpauil, ¢ad-
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pHK XHMHYECKOH UHCTKH M KpaleHHS ONeX/M, aTelbe MO pe-
MOHTY H BsI3Ke TPHKOTAXHBLIX H3NEJIHH, NpeAnpHATHi no pe-
MOHTY KBapTHp H T. 1.}

9) rocTHHUL, AOMOB KOJIXO3HHKOB;

10) neyeCublx y4ypexneHuil: 0oJibHHIL, OOILHX H CTEUHAJH~
3UPOBAHHLIX, MOJHK/JIHHHMK, anTeK, MeJAHLHHCKHX MNYHKTOB H
T. L.,

11) My3eeB, BLICTABOYHBIX 3aJI0B;

12) 3pe/HILHBLIX NPeAnpUATUH: TeaTpOB, KHHO H KHHOKOH-
HEPTHLIX 3aJI0B, HPKOB, NOMOB KYJbTYpHl, KJayOOB,;

13) CIOPTHBHBIX COOPYXKEHHUH.

IlepeunciieHHbie Bbllle 3aHHI H COOPYMEHUs1 HUMEWOT ca-
Mbie pa3/IHUHblE HASHAYEHUs, B B HHX OCYLIECTBJSIOTCS PasHO-
oOpasHbie TeXHOJIOTHYECKHE NpOLecchl, NPH KOTOPBIX HCIOJIb+
syeTcs1 0oJibLLIOE YUCI0 3JEKTPONPHEMHHKOB,

YCcnOBHO Bce 3JEKTPONPHEMHHKH OBLIECTBEHHBIX 3JAHHHK
MOTyT ObiTh paspesieHbl Ha ABe GoJipllide Fpynibi: OCBETUTE/b-
Hble H CHJIOBble. B OCHOBHBLIX NnOMellleHUsAX OCLIeCTBEHHEBIX 3]/1a-
HHHA B LeJAX 3KOHOMHH SJEKTPOSHEPIuH M MOJIYYEHHS BBICOKHX

VpOBHeﬁ OCBCIIEHHOCTH, KaK mpaBu/a0, HCNOAB3YIOTCS1 CBETHIb-
HUKU C JIOMUHeCHeHTHLIMU JaMNaMU B UCHOJHEeHuUd. CcOQTReT-

Aansiaana  WAS Y ATALASA N AL W AR A saslilians AGEATA RAgL ATERE LA AARSUAN R WA A EETE) W R AN

CTBYIOLEM YCJIOBHAIM cpeinl H BLINOJHAeMOH pabotni, Cnenyet
CYHTaATh TEPCNEKTHBHLIM HCHOJNb30BAHHE B HEKOTOPLIX noOMe-
IIEHHAX COBPEMEHHDLIX MeTaJJdJOoraJjJoreHHEiX JaMIl.

Bo BcnioMoratesbHbLIX MOMelE€HUAX, CKJaalax H KJaf[OBHX
NPHMEHAIOTCA JaMIlbl HaKaJjuBaHus. B psine cayvyaeB ans ue-
Jed apXUTEKTYPHOrO M HEKOPATHBHOTO OCBELleHHUs1 TaKiKe IpH-
MEHSIIOTCSl CBeTUJbHUKY B CclCLiHaJbHOM HCMOJHEHHH C JlaMIia-
MH HaKaJIUBaHHsI.

B 3aBHCHMOCTH OT BBLINOJIHAEMBIX TE€XHOJIOTHYECKHX Onepa-
IH{ K CHJIOBLIM OTHOCATCS] 3J€KTPONPUEMHHKH MeXaHHYecKOro
000opyiOoBaHHKs, 3JeKTPOTeNmI0Boro 00OpYyAOBaHHUA; XOJOAHJIb-
HBlX MalllkH, MOJbeMHO-TPAHCIOPTHOrO OOOpylOBaHHsl, CaHH-
TapHO-TEXHHYECKHX YCTaHOBOK, CBsI3H, CHTHAJM3anHH H 1npo-
TUBOIOKAPHLIX YCTPOKCTB, annapaTypH ynpaBJjeHHs] U APYrux
BHIOB TE€XHOJIOTHYeCcKOTro 000pyloBAHNS.

O6beM naHHOH KHMIH He MO3BOJisIeT OnucaTh OOoJblUOE KO-
JIHYeCTBO SJieKTPONpHECMHKHKOB, TMNPHMCHACMBIX B obiecTBeH-
HBIX 3naHHsx. Kak npaBu/sio, cOOTBETCTBYIOILHE AaHHbLi€ Bbilla-
I0TCS 3JIEeKTPUKAM [JIs1 MPOEKTHPOBAHHS TexHoJsioraMu. B tabun.

1.2 npuBesieHbl TeXHHUYECKHE XAPAKTEPUCTHKH HEKOTOPHX
RHHOR nﬁnnvnnnnnng HHHﬁnHPP DQFHDDPTHHHPHHDFD B MACCD-

FERVIB sy S S L] PR S PRV AW Ty Lo 9 W ¥ [#9 g LI SN SIVI DWW

BOM CTpOHTe.}IbCTBe npennpumlm TOpl‘OBJIH H O61eCTBEHHOTO
NnUTaHKA,
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Ta6nnua 12. TexHHuecKue XapaKTePUCTHKH 3INEKTPONPHEMHUKOB,

YCTaHaBavpa€Mbix Ha NPeRNpHATHAX ofbmecTBeHHOTO NUTANMA H TOpProsjau

Hamenoa;a:::ﬂocopyno— Tun T26apHTbl, MM Ma:: & 111?32!:1}:.
KBT
MexanHueckoe
obopyaoBanme
Msicopy6ka MHM-105 700X 355X 940 150} 2,2
M-2 (764) 840310 %480 721 1,0
dapwemeniasika JI5-OM2-M-150] 1625 %730 % 980 168 | 3,27
Mawnna anst pesxku | MP3I1 80037501370 360 { 2,31
3aMOPOXKEHHHIX  TIPO-
AYKTOB
Mammnua Zna pesku | MPI-300A 680<480 X570 50 | 0,54
FaCTPOHOMHYECKHX TO-
BapOB
Mawnna Ana Touko- | MUBIT 7804101180 150} 5,5
o H3MenbyeHHs Bape-
HEIX NPOJYKTOB
XneGopeska MPX-180B 1200 X600 X 730 80 | 0,27
Kodemonka MUK-60 545 % 365 X 805 601 1,5
Mamiypa BsOHBagp- | MB-35 780534 % 1080 27| 0,8
Hasl
TecTomecuTensHan TM-63 1600142301400 | 9481 5.1
MallHHa
Kaprogeneuncrka MOK-250 630430 %920 106 { 0,6
Mamuna zas aparo- | MKII-60 1180 ¢ 955 % 1385 330 | 9,45
TORNEHHS  Kaprodens-
HOTO mope
Mapinna obmepeza- §| MPA-400-1000 | 750% 510710 9 ! 0,8
TenpHast  yRHBepCalib-
Hasl
Ilpaeon ynueepcaap- | ITV-0,6 1000 % 500 %910 100} 0,8
Hbl#
DnekTponuna 00 | 1280 % 300 X495 521 1,7
JInnust nna  pacga- | JIPIT-700A 6020%1410% 1500 | 1540 | 11,5
COBKH TracTpPOHOMHYEC-
XHX TOBapoB B TepMo-
yCafOunylo MOJH3THIE-
HOBYIO IJIeHKY
JnexTpoobopyroBaHHE
[Tauta snextpuuec- { IIBCM-411IB 1050 X 840 X 860 245 | 17,04
Kasi ceknHoHBas mozy- | [13CM-2K 490 % 840 % 860 9% 1 3,8
JHpOBanHasd ¢ xapog- | [TACM-2HII 840 X 840 X% 860 265 | 12,24
HBIM IIKaOM
IDNEKTPONJIHTA 317 1090 < 836 <800 218] 9,8
SNeKTPOMAPMHT ITM-5M 1605 932X 1150 160 | 3,75
MC3-110 16008501050 | 260 | 4,17
/Kapoeusi  Bpamtaio- | B)KIIR-675 960 X 760 X 1300 240 | 15,4
masncs
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IlTpononxenue ta6a 12

H Macca, Mom-
oﬁag#;;g::::: Turn T'a6apute, MM KT Hgg{rb.
[Meus  komeeepuas | ITKOK 4400900 % 1400 950 | 58,8
MRapounasn
BonoHarpesartenb H3-1B 670 X510 X610 65§ 9,6
AeToknas co craB- | Ad-] 820%x980x1245 { 178]10,8
uuell ynpaBaesus
Koten nuumesapoy- | KIIAOCM-60M | 1050X900X 860 248} 9,45
Holl CEKIMOHHBIN, MO-
RYNHPOBaBHLIH
Cxosopona saekrph- | COCM-0,2 1050 X 840 X 860 185 6,0
yeckasi P CBK]_[HOHH;;H, C32CM-0,5Al 1470X915 878 320 | 12,0
MOAYJIHPOBaHHas]
W kad Kapounnis IDKICM-2 830x800%x1500 | 340} 9,6
KHRATHABHHK KH3-100M 440 % 370 % 800 35 | 12,0
CocHCKOBapKa TE-11 590410 %280 — | 4,0
Nocypomoeunoe
oGopyaoranue
Mauinsa zas mprbs | MMT-1 3580 1050} 1375 { 630 § 33,18
NOCYZbI MMY-2000 480011001350 | 1058 | 40,8
MMTY-1000 | 3770%x1060%1540 | 950 | 40,0
XonoaunnHoe
000pynoBanue
Mpunasok surprna | [1B-11 2058 X854 X 1135 380 | 3,17
Butpusa xomopusb- | BXC-2-4K 3750X1122%2000 | 610 | 3,2
Hasl
[1punasok xoq0- | MXC-2-20 5500 X 1230 X 860 850 | 9.3
RHJBHBIH
Xomopmnsuan ~ wma- | XMB 1-6 865 X 920 % 860 256 | 3,5
IHHA XM1-6 1265 X 485 %747 — 3,1
Xomomuneuei  arpe- | PAK-1,5-M3 | 755540455 91} 1,5
rar
Kavepa nuaworemne | HKP-1 340%x2190%x 2290 § 890 | 1.68
patypHas
Kontpoabho-
KaccoBble annaparel
Mauiia  kontposb- | «Oxa» 456 X 355 X435 36| 0,05
L0-KaccoBag KC-2M 492X 412530 751 0,06
Maumna snexrpor- | I1-302A 405X 485x440 50| 0,2
Hasi KOHTPOJBHO-perh-
CTpHUpYIOIan
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JIAMH HDBJAAIOTCA KOMM aJjdbHbie

NpeAnpHATHs, TaKHe Kak ofluecTBeHHBle MNpayeyHble aH
a Takxe ¢GabpHKH XUMHYECKOH YHCTRE ONEX bl

B npayeuHbiX OCHOBHBLIMH MOTPEeOHTENSIMU 3J1€KTPOSHEPTHH
SABJSIOTCA CTHpaJibHble MalldHB, cylluibHbie GapaGaHbl H
rMaJubHble MalllMHB., B 0aHsax yacTo NPUMEHSIOTCH 3J1eKTPH-
(U MpOBaHHLIE CAYHDIL.

B artesnbe nouiuBa # peMOHTa 0OyBH M OfeX bl OCHOBHBIMH
NoTpebutenaMH SHEPrHH SIBJAAIOTCA LIBEHHble MallWHB, TJa-
OWibHbIE [pecchi, YTIOTH, a Take OOyBHbLIE MalUdHBLl MO pe-
MOHTY Y OTAeJ/Ke OOYBH.

OO01ecTBeHHbIe 3/laHHsl, KAaK MPaBu/I0, HMEIOT PAll MPUTOY-
HO-BbITAXKHDIX BEHTHJISIHUOHHBIX yYCTAHOBOK, O0ecneunBaloiLIUX
HOpMaJibHble YCJOBHS1 pabOTh,, a B TAaKHX KPYNHLIX 3/1aHUsX,
KaK TOCTHHHUILL, 3peJUIIHble NpeflipUsaTHs, My3€H, YHHBepcaJb-
Hble Maras3eHbl, LIHPOKO NPHUMEHAIOTCA CHCTeMbl BO3JIYLIHOTO
OTOMNJieHHs1 H KOHAMIIMOHUPOBaHHs BO3Ayxa. Kpome Toro, Bo
MHOrux OOILLEeCTBEHHLIX SJAHHAX YCTAHABJIHBAIOTCS HACOCHI
CHUCTEM TOpsiYero H XOJOAHOTO BOAOCHAOXKeHus1 JJis1 XO3:HCT-
BEHHLIX H [IPOTUBONOXKAPHLIX HYMKL.

BoJbILHHCTBO MeXaHu3MOB OOOpYyAOBaHO  ACHHXPOHHLIMH

AQAMAETNNATRUTNarATaMil ~ IENANNTINAAAOMIZLIY LYM ke
Uil PUADKIL @Il eiZasl O RUPUIRUOGNAN Y L Duinrd V

peryanpoOBaHusa 4aCcTOThl Bpalll€HH 1.

[ naBsa sBropas

PA3BUTUE DNEKTPUDOUKALIMU BLITA B CCCP

2.1. Metoauka NPOrHO3MPOBaHMA

YpoBeub 3JekTpuukanHe Obita W ee pa3BUTHe 3aBHCHT OT
o0beMa MPOH3BOACTBA 3JIEKTPOSHEPTHH, HAJNHMYHS HJIH OTCYT-
CTBHUs1 OrpaHHYEHHI Ha MOJIb30BaHHE SJIEKTPHUYECKOH SHeprued
I OLITOBEIX LleJiell, pa3BHTHA NPOU3BOJACTBa OLITOBLIX 3J€K-
Tponpu6OpoB, MaTepHaJsbHOro OJIarOCOCTOSIHHSA — HAaceseHHs,
obecreyeHHOCTH TPYASALLHXCA KHJIOH IJIOWaAblo, TapudoB Ha

3JIEKTPOIHEPIHIO, YPOBHA KOMMYHaJbHO-OLITOBOro  OOC/yIKH-
BAHMSg HaceJIeHHUY H HEeKOTODEIX nnuruy d\ﬂl('!‘ﬂﬂﬂn

Saniaig AL vIN LI Eadd M LI AR A A, A Y A R (RS d

OcHOBHEIM# KOJIUYeCTBEHHBLIMH noxasaTe.nﬂmu, XapaxkTepu-
3YIOLHMH YpOBeHb 3JeKTpHdukauuH ObiTa, SIBJSIOTCS Pacxof
3JICKTPO3HEPrHy Ha Aylly HaceJjleHHs HWJAH Ha CEeMbI0 B KHJIO-
BaTT-yacax B IO/, Ha3biBaeMHuii ajekTponorpebieHueM, U Mak-
CUMaJibHas 3JIeKTpHdyecKas Harpy3ka B kHJjoBatTax. [lepBas
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BeJHYMHA HMeeT BaxkHeiillee 3HaueHHe JJis1 cOCTaBJIE€HUs TOM-
JIHBHO-3HepreTuyeckux OaJjiaHcOB, BTOpas HeoOxoauMa IpH
NPOEKTHPOBAHUH KaK BHYTPEHHHX, TaK H BHELUHHX 3JIEKTPHUEC-
knx ceteil, IlpaBuiibHOe OnpejesenHde 3JAeKTponoTpebJeHus H

IO TN IITAAIIIv IITATIINALY X ™TMIMN2aUINMADaIonas OTHv DoMUY U9
JJICI\!PI’E‘ICLI\I’EA rnei y_YOUI\ [ £} I.J.PUJ. nuonyuoann\, FEELA DOCJ/IXI gl G

pACYETHLIH 11€pHOJl — B€cbMa TPyJHAas 3axaya, MOCKOJbKY HUX
¢GopMHpOBaHHE HOCUT CJYYaHHBIH XapakTep.

3a nocaelnve roAbl co3fiaHa Teoperuveckas 6a3a IJis1 pac-
YeTOB 3JEKTPONOTpel/eHiuss U 3JeKTPpHYECKHX HArpy3oK B XH-
JIbIX 3/1aHUSIX B UX MPOTHO3HHPOBAHHUA Ha OCHOBE METOMIOB IpH-
KJaJlHOH MaTeMaTHKH, TeOpHH BepOSTHOCTEH M MaTeMmaTHYec-
KON cTaTHCTHKN. PacueTnbl no yKkazaHHbIM MeTOZaM 6a3upyrorcs
Ha LIHPOKHX HCCJAENOBaHHAX B pa3/IMYHBIX paliOHax CTpaHb!
M NpoBeleHnH HeoOXOAMMEIX 0600 eHHIL.

OTMeTHM HEKOTOpLle METO/bl PacyeToB, HCHOAb3yeMhie B
NpaKTHKe pOrHO3upoBanus |7, 8, 9]:

Henocpeocrgennan 3sKkcrpanosayus. T1poraosupoBanue mno
3TOMY METOMy 3akJ/lyaeTcss B mnepeHoce COOLITHH MU COCTOA-
HUH HeJaBHEro mpoljoro Ha Oyayulee (KakK npaBujo, TeMIIOB
npupocTta). BBHAY TOr0 YTO METOM HE YYHUTLIBaeT BO3MOMHBIX
KaYeCTBeHHbIX U3MEHCHHH npouecca, ero MOXKHO HCNOJAb30BaTh
MpH KpaTKOCPOYHOM MPOTrHO3HPOBaHHH, NPHMepHO Ha 3—9
JIET;

Koppeasyuonnsie {cM. § 2.4);

npamoeo cyera. I1oTpeOHOCT B 35/€KTPOIHEPIHH OMNpejie-

NMAaOTNC WAl fITNNAIODANOIINA YTHOMLIIATY Na ArvAnTa AARTNANADLIIATN
viFiC AL i€l I uyunaubgbun\, ‘yp.\.—vl.unulu Paunuga avlbnxi}uan\.y

rMe Ha COOTBETCTBYIOLIUH 06beM (HanmpuMep, mose3nas mJjo-
INaab KBapTHPDLI, NMJOLIA/Ib 3acTPOilKH, KOJHYECTBO BbillyCKae-
MbIX H3neqaudl WU T. A.). [las Hcnosib30BaHMsT METOHA MPsAMOrO
cyeTa HeoOxOAKMa cTaOWJIBHOCTh Tpouecca H OTCYTCTBHE pe3-
KOro BJIHSIHHA KaUeCTBEHHBIX M3MEHEHHH TeXHUKH U TeXHO-
JIOrHY, TIPHMEHHM INpH KpaTKOCPOYHOM MPOrHO3UPOBAHMH;
Komnaparugnste (nopobue, ananorus, cpaBHeHue). B npak-
TUKE I[IPOrHO3UPOBAaHHUsSI HCIOJb3YEeTCs] MOJeNUpPOBaHue Ipo-
ecca, np# KOTOPOM uH3yyaeMble siBJeHUs] 3aMellaloTcsl APY-
UM fIBJIEHHEM, MONOOHLIM paccMaTpuBaeMOMy. K naHHOMY
METOJY OTHOCATCA pa3/HYHbiC BUALI MaTeMaTHYeCKOTO U MHH-
(QOpManHOHHOrO MojneaupoBanus. B psane ciayyaeB npouecc
H3MEHEHHUs 3JeKTponoTpebseHus MoOxKeT OLITb OXapaKTepH30-
BaH (YHKUHOHAJbHOH 3aBHCHMOCTBIO, MPEACTaBJSIOLIEH CO-
O60H MaTeMAaTHYeCKYl0 KPUBYIO, OIIHCLIBAEMYIO YypaBHECHHSMH:
JIUHEHHDLIMH, aJjreb6pauyeckoro MHOrOYJeHa, SKCNOHEHTH, JO-
rapupmMuyeckuMu, cteneHHBIMH U 1. A. OnpeneinB Ha OCHOBe
SKCNEPUMEHTAJNBHLIX JAHHLIX KO3((HUMEHTh, BXOnZIIHE B
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YKasaHHble YpaBHeHHs, MOXHO OINpeNeuTb 3JIEKTpPOnoTped-
JIEHHE Ha pacueTHLIK HepUOLL;

1nPo2HO3UPOBAHUE IAEKTPOROTPEONEHUS RO OUNAMUYECKO-
My pﬂdy o STOMY METOJly ONpENE/ISITCA CKOpPOCTh (Temn
pocTa}, ycKopeHue (TeMiIIPHPOCTA), CKOPOCTb YCKOpeHus, ro
KOTODHIM BDLIABJISIOTCA TEHACHUHH pPAa3BUTHA 3JIeKTponoTpel-
aenusa. Hano noMuuTh, 4TO CKOpOCTh — meppasi IPOU3BOAHAA
(GYyHKUHH, YCKOpeHHe — BTOpasi NpOU3BOAHAA ¢ T. H.

JKCNEPTHBLX OyeHOK. B OcHOBe 5TOro MeTONa JIEKUT O%LIT,
HAKOIJIEHHBIH crienuajucTaMy B Iipouecce pelleHUs NPAaKTH-
YecKux 3ajlay. OueHKH cnemuaJucTOB MOTYT OBIThb HHJHBHIY-
AJIBHBIMH M KOJIJIEKTUBHBIMH. sl 5THX HeJieit HCHOJB3YIOTCH
Pa3JjIMYHbI€ OMPOCHl, AHKETH H T. 1., KOTOphie oOpabaThiBaloTCA
crieqHajJbHLIMH cniocobamu (Hanpumep, Meron Henbdu). Dkc-
MepTHHIE OLECHKH MPUMEHAIOTCH B NHPAKTHKE MEPCNeKTHBHOTO
NJIAaHHPOBAHHA Ha OTAAJE€HHbLIAl HepHOM, OJlHAKO OT HHX HeJb3f
O2KHIaTh BLICOKOH TOYHOCTH.

KaK noKasbLiBaloT HCCJ€IOBaHUs], NMpOBejeHHbIE B TeUeHHE
pAna Jet, MOXHO CYHTaTh C NOCTATOYHOH jJiA NPAKTHKH TOY-
HOCTBbIO, 4YTO Hpouecchl (OPMHPOBAHHS 3J€KTPHYECKHX Ha-
rpy30K HOAYMHSAIOTCS 3aKOHY HOPMAaJIbHOrO pacipeieeHus
(sakon TI'aycca). DTo MOSBOJWIO NMPH OXBaTe CPABHHTEIbHO
HeOoNBWIOr0 KOJMyecTBa OOBEKTOB HCCJIEAOBAHUA HOJyUaTh
OTHOCHTEJIBHO JIOCTOBepHHe O0O0OOIleHHbie pe3yAbTaThl, HC-
nosjb3yeMble NpH NPOSKTHPOBAHHA TOPOJICKHUX BHEIUHHX ceTel

Wi Ve R TR RS AN AT IEITIRF s e fL ot o TTEEEE

M BHY1PCHHIA LC1ITCH d}_l,dl’llt‘ll’l

BaXHOCTE pacueToB 3J€KTPHYECKHX Harpy3OK MOKHO MNOATBEPAHTH
CHeNYIOIIHM NpOCTHIM mpHMepoM. Tak, ToJpKO B Mockee €XeroHo coopy-
Kaercs He menee 250 roponckux FpamcgopMaToOpHbIXx noacTauiui, OunG-
Ka B pacyere 3JEKTPHYECKHX Harpy3oK B CTOpOHY 3aBniiekHds Ha 10 % npH-
BeeT K CTPOHTeAbCTBY JAnuinex 20—256 noxctawmuufi, Takvm obGpasom, sa-
BolllCHHE 3JEKTPHYECKHX HarpysOK BeNeT K OMEPTBJEGHHIO MaTepHaJbHHIX
PecypcoB, a MX 3aHWKEHHE BBI3OBET IPEXIEBPeMeHHYi0 DPEKOHCTPYKUHIO

Qo THACATOM
wFFLL L A l-’U\-\l‘ wile

B o6nacTy npOrHo3HpOBAaHHs 3JEKTPHYECKHX HArpy30K H
3NEKTPONOTPebeHlsT KUJABIX H OOIIECTBEHHbIX 3LaHHH B
CCCP ©Gonbuiyio paGoTy NpOBOAST YYeHble H CHelHaHCThl
AKX, MOCKOBCKOro HayyHO-HCCJIefOBaTeNbCKOIO H MPOEKT-
HOF0 HHCTHTYTa THIOBOTO K 3KCNEPHMEeHTaJIbHOTO HMPOEKTH-
posauus (MHHHWUTII1), MockoBcKOoro sHepreTHUY€CKOro HH-
CTHTYTa, JIEHHHIpPajcKOro NOJHTEXHHYECKOro U HHXKEHEPHO-
P e e s s mEEE o m e rrEsr qrmecrmETaATE 000 mlsroasTusaon [# ] nan

IKOHOMHUUYCCKOTO HHCIN1Y1UD, vncpl oceT Dlli)ucnxa n pnjia
APYTdX OpraHusalui.
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Ipencrapnsnercs uesecoofpa3HbLIM paccMOTpPeTb TPH YpPOB-
Hsl 3JeKTpu(prKauuu ObiTa: /g TasHPHUHUPOBAHHLIX KBAPTHD —
ocBellleHHe, OLITOBLIE 3JEKTPONPHUOOPLI; HJIA KBapTHP € KY-
XOHHLIMH 3JIEKTPOIVINTaMH — OcBelleHHe, OLITOBhIE 3JeKTpPO-
nprOOPHI, 371eKTPONHIIEHPUTOTOBJICHHE; [T KBapTUP C NMOJHON
371eKTpH(pHKalHeld — OCBElLleHHe, OLITOBbie 3JC€KTponprOOpHI,
CTallHOHapHbiE KYXOHHble 3J1eKTPOINJHTHI, NPHIOTOBJIEHHE TIO-
psivelt Boab ¢ nomombio IBH u anexkTpooromnienue.

Ina Bcex ypoBHeH syeKTpupHKalHH B psane paHOHOB
cTpaHbl (cM. HUXKe) HeOOXONHMO YYHTHIBAThb HArpys3KH OT Ohl-
TOBBIX KOHJHLIHOHEPOB.

2.2, Hacbuuerne kBaptvp BbITOBLIMM INEKTpONpPHEMHUMKaMu

Mounoe pasputue 3Heprerukd B CCCP u Maccopblil Bbi-
NYCK OTeYeCTBEHHOH IPOMBILJIEHHOCTbIO OBITOBBIX 3J1€KTPO-
npubOpoB OOecneynan IUPOKYI 3JeKTPHPHKALHIO 2KUJBIX
KBapTHP, a TaKXe BLICOKYIO cTerneHb MeXaHH3aluu, 3JeKTpu-
(uKalliy 1 aBTOMaTH3allHH Bo BCeX BHJaX OOlleCTBEeHHHIX 3/a-
Hufl. PocT KoanuecTBa GHITOBLIX 3J€KTpONpubOpPOB y Hacele-
Hus [11] MoxeT ObITb OXapaKTepH3OBaH JAHHLIMH, TNpHBe-
JIIeHHBIMH B Taba. 2.1.

[IpuBeneHHble cpesHue pnaHHpie (MO cTpaHe B LEJOM) B
KPYNHBLIX ropojax yme cefiyac 3HayuTesJbHO npeBbilieHbl. Ha-
psALy C LIHPOKO HCHOJb3yeMBIMH OBITOBbIMH 3JeKTpornpubo-
paMH B 6nmxkafiline roaul cienyeT OXHAATD PacnpoCTpaHeHHs]
HOBBIX IpHOOpPOB, B TOM 4HCJe psina npubopoB (aBTOMATH3M-
POBaHHbLle NMOCYAOMO€YHble ¥ CTHpaJibHbie MAUIMHBL U T. A.)
YBEJIHYEHHOH €JIMHHYHOH MOIIHOCTH. DBaXHOH TeHjaeHuHeH
Pa3BHTHA 3JeKTpH(HKALHH KBapTHp #ABJsIETCs BHCAPEHHE
CTALHOHAPHLIX 3JEKTPOIVIMT, KOTOpbie 6ynyT yCTaHaBJIHBaTb-
cs B KBapTHpax MXWJabix JoMOB BricoToM 10 3Taxeil u
Oouiee.

Kak noxazsipanT conHajbHEIe HCCHe

A R EL AR ll.Ul.\uuu ulu

LIHPOKOe pa3BUTHe CeTH OOLLeCTBEHHOrO OOC/yKHBaHHUs Hace-
Jdeuus, 1o 90 Y xossficTeeHHBIX paGOT (NMPHrOTOBJEHHE MHUIH,
CTUpKa, yOopka n T. JA.), nO-BHAMMOMY, OyILyT BBHINOJHSITHCH
HenocpeicTBEHHO B KBapTupax u B OynyieM. CienoBaTenbHO,
JUJIsl SKOHOMHH 3aTpaT Tpyhaa Ha 5Th pabothl BaXKHOH 3ajayel
OCTaeTCs1 pfaJibHEHIlee pa3BUTHE H BHeJpeHHe OLITOBLIX 3J1€K-
Tponpu6opos. CorgacHo ucchenoBaHussM KueBCcKoro 30Halb-
HOIr0 Hay4yHO-HCCJ€J0BATeAbCKOTO M INPOEKTHOIO HHCTHTYTA
THNOBOTO ¥ 3KCMEPHMEHTAJBHOIO HPOEKTHPOBAHHS MHJLIX W
OGimecTBeHHBIX 3panuil [12] saTpathl BpeMeHH Ha BLINOJIHE-
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Ta6auua 2.1. Koanyecrso GbiTOBbIX anekTponpHGopos
y TOpPOACKOro HaceleHus

Konugectro upu6opop Ha 100 cemeit
R 1960 r. | 1965 r.| 1970 r.| 1975 r.] 1980 r.*
Paauonpuemuuky w panuo-| 48 61 71 75 80
Il
Tenepusopnl 10 26 56 89 9%
XonoannsHHKH 3,5 11 32 61 90
Crupasnbubie Mamygyhbi 4 21 52 64 68
DIeKTPOyTIOrH 43 74 80 85 95
Anexrponnutkd  nepenoc- | 58 80 90 — —
Hee
Marnutogonn 0,5 2,6 7,4 — 15
Onextpoyaitmuku u kodpe-{ 0,6 3,4 { 10 17,7 2t
BapKH
SNeKTPONKIJIECOCH! 2,8 6,8 12 24 43
[Tocyzomoeunnle MauHubl — — — 0,04 0,3
Yhrupepcanvhble KyXOHHLIE — — — — 1
MaIlHHE]
DJIEKTPOCaMOBaphl ~— —_ — 7 12
Kogemonku —~— —_ — 2.1 2.4
dnexTponeud «Hyno» — — —_— 3 5
DINEeKTPOMACOPYOKH — — — 0,2 1
MopozHneaEKH — — — 0,06 1
IDJEKTPOCYIIHIKH IAs — — — 0,4 3
6enps
I'naguneusie Mamiuyel —_ — — 0,2 1,5
YBnaxauTenn Bo3gyxa — — 0,5 2,0
DJIRKTPOCYWHJIKE AJs FpH-] — — — 0,1 1,0
608 1 pyxTOB

* Ha ocHome pacyeron M s5KcnepTHON OLICHKH aBTOPOB.

HHe JOMaliHHX paboT MOTryT OBITb CHHXXEHB MO MeHbIle# Me-
pe HamoJIOBHHY 3a cYyeT LIHPOKOro BHeApPeHHs1 OLITOBOH TeX-
HHKH. JTO MO3BOJHT C3KOHOMHTH COTHH MHJJIHOHOB YEJOBEKO-
YACOB i1 TPyJa H KYyJbTYPHOTo OTABIXa H APYTHX LEJeH.

XapaKTepH3ysi TeHIEHIHIO Pa3BHTHA 3JeKTPH(PHKauHH Obi-
Ta, caenyeT HOAYEPKHYTb, YTO MOKa B ropoAax HachilleHue
OLITOBBIMH 3J1€KTpONpHOOpamMH OcTaeTcs BhHILIE, YeM B CeJib-
ckOH MecTHOCTH. Onnako B GaHxkallliHe rojisl, M0 Mepe pocTa
CHCTeM 3JIeKTPOCHAOMKeHHS, TeMnbl pocTa 3JeKTPHPHKAUNN
ObITa B cenbCKOH MeCTHOCTH BO3pacTyT.
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2.3. Yposum anekTponorpebnenms

Bhiie 6bIJIH paccMOTpeHH O0ML[He NMOJOMXeHUs] H TeHJEHIIHH
pa3BHTHS 3eKTpH(pUKauuu 6bita. Ceftuac nesecoobpasHo pac-
CMOTPETh KOHKDETHBIE MOKa3aTesH 3J1eKTponoTpebyienuss H 3a-
KOHOMEDHOCTH HX (OpMHpOBaHHs. JIHHAMMKa pa3BHTHS 3JICK-
TpH(HKanuy ObiTa Jyylle BCcero MOXeT ObiTb OXapaKTepH30-
BaHa 3JeKTponoTpebJeHHeM Ha Bce KOMMYHaJbHO-GHTOBbIE
HYX Il Ha OJHOIC XHTess Brox [11, 13, 14].

1960 r. 1965 r., 1970r. 1975 r. 1980,
B ropopax, kBt-u/xurenp 9 300 415 590 812 977

K 1960 r. . . . e . - 100 138 196 270 326
B ceabckoit Mecmocm kBt X

NYKHTOID « « v o o o o« 31 65 118 246 280
0 k1960 F. . . « « . . 100 210 370 795 905

nDHHPHPHHBIP NAHHBLIe TIQ 3, PKTnﬂnnTﬂPﬁ.ﬂPnum Ha OHHO-

FRame Jlaiiiiix .,. LS R ELEY YL N AL TR

rO TOPOACKOrO H CeNbCKOro KHTeJIs] B 1980 . OfNpefeseHbl Ha
ocnoBaHuH pacyetoB AKX. OHH OTpaxaloT 3HayHTe/NbHLIER
POCT YA@JNBHOrO 3JeKTPOHOTpelJieHHss Ha KOMMYHaJbHO-Obi-
TOBbIE HYXXJIB H ONepexXalulHii ero pocT B CeJbCKOl MecT-
HOCTH. Pacxon 5J€KTPOSHEPTHH Ha KOMMYHAJbHO-GLITOBbIE
HyX bl yYHTHiBaeT BHYTPMKBApTHpHOEe noTpelbjaenHe, Pacxof
Ha 00lleOMOBbIE HYXKJibl, Hapy2KHOe OCBeEILeHHe, BOAONPOBOJA
H KaHAJNH3ayHI0, TOProBJio, OOLIeCTBEeHHOE MHTaHHe, 3APaBO-
OXpaHeHHe, aAMHHHCTPaTHBHbiE YYPEXKIEHHS, 3SPesHIHBIC
InpeanpusiTHs, FOPOACKOH 3JICKTPpHMHUHPOBAHHBIH TPaHCHOPT,
yuyeGnble 3aBefiedHs H T. . CoOCTBeHHO BHYTPHKBapTHPHOE
norpebienue cocrasaser 30—40% oﬁmero notpebyeHus
SHEPrHH HAa KOMMYHaJbHO-OBITOBBLIE HYXKIHI. B Pa3BHTbIX Ka-
HHTANUCTHYECKHX CTpaHaX YypOBeHb 3jeKTpudHKauue ObITa
XapaKTepH3yeTcsl ClelyIOIHMH JaHHBIMH.

Jons KOMMyHaJbHO-OREITOBOrO 3JieKTpOonoTpebjenuss co-
crapasia B 1970—1971 rr. 8 CIUHA — 34, B0 @panuun 27, B
Benuko6putanun 39, B Snonuu 23 Y% o6iero norpebneHus
3JeKTpOsHepruH. B mocnenywoigue rojpl B pe3yapTaTe pocra
leH HA TOMJHBO H 3J€KTPOIHEPTHIO H HHEPreTHYECKOTO KPH3H-
ca B CIIIA u psne ctpan EBponni HpOH30LLIO CHUXKeHHE KOM-
MYHaJbHO-OBITOBOrO 3JjekTponorpebsennss [b]. B CCCP
YASJIbHLIH BeC KOMMYHaJbHO-OBTOBOTO NOTPCO/IEHHR COCTABMI
B 1979 r. 12% o6mero o6beMa MPOH3BOJACTBA B ropoiax H
OK0J10 3,5—4 % B ceqbCcKO# MECTHOCTH.

BHyTpuKBapTHpHoe notpebseHHe 3JEKTPOIHEPrHH B Ha-
lIeH cTpaHe HEYKJOHHO pacteT. B poMax ¢ ra3oBHIMH TJIHT3-
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MH OHO cocTaBjsiio B 1960 r.— 450, B 1965 r.— 600, B
1970 r. — 730, B 1975 r. ~— 950 KBT-4 B rox Ha ceMplo. B j0-
Max ¢ 3JeKTPOIUVIHTAMH 3JIEKTPONOTpebJicHHe COCTABHAO B
1965 r. — 1800, B 1970 r. — 1900, B 1975 r. — 2050 kBT-y B
roj Ha CEeMbIO. '

Poct snekTponoTpebnenHst B JIOMax ¢ 3JIEKTPONJAHTAMH
HHXKe, YeM ¢ Ta30BbIMH, H He npesbiuaer 2,0 %.

IIpuBenennble LHGPB HE YUHTBIBAIOT pacxoja 3JEeKTpO-
SHEPTHH Ha HMHAHBHAYaJbHBIK 3JEKTPOBOAOHArPeB H  3JI€K-

TPOOTOMNJIeHHe, KOTOpbie B HallleH CTpane mMpHMEeHsIOTCH Kpafi-
HE MaJo.

CrpyKTypa pacHpeleneHHSI 3/eKTPOIHEPTHH BHYTPH KBap-
THPBl 3a MOCJe[HHEe TOAbl 3HAYHTEJIbHO H3MeHHJach. Ecau B
1960 r. na ajsekTpoocBeiieHHe pacxonosajock 85 %, 1o B Ha-
CTOALLCe BpeMsl B JIoOMax ¢ ra3oBbIMH IUINTAMH Ha 3JeKTpooc-
BeuteHHe pacxopyercss 30—35 %, a B moMax ¢ 3J1€KTPOMJIH-
TaMH — npuMepHo 20 Y% BHYTpUKBapTHpHOTO mNOTpebJeHHA.
Ilo Mepe noBBiIlIEHHS! CBETOBOH OTNaYH OCBETHTEJbHBIX IIpH-
60poB H BHEAPEHHS JIOMHHECHEHTHOrO OCBELUEHHS, HeCMOTpH
Ha POCT OCBELEHHOCTH B KBAPTHpAX, YVAEJAbHBIH BeC 3JeKT-
pPOJHEpPrHH, 3arpayHBaeMOM Ha OcBelleHHe, OylIeT TMOHH-
KATLCS.

B 3apyfexHbix cTpaHax CTPYKTypa BHYTPHKBapTHDHOrO
HOTPEG.HEHHH TaKXe IpeTeprena ONpeiesieHHbIE H3IMEHEeHHS,

0CO0€HHO B CBsI3H C MACCOBbIM MpHMEHEeHHeM 3JeKTPONJHT, a

TaKX¢ BHEApPeEHHEM 3JeKTpoBOjoHarpeBa H 3JCKTPOOTOILIC-
HHSA.

Tak, no pauubiM [5], B MOJHOCTBIO 3/eKTPHGPHIIHPOBAHHBIX
KBapPTHpPaxX 3J€KTPOSHEPIrHsl pacipenessieTcsl CJeAywiuMm o0-
pa3oM: Ha ocBelledne 10, na sjaekTpoBonosarpes 20, na npu-
roroBaenne nuuu 10, na anekrpooronsenne 50 %, ocrasnpuas
yacTtb pacxoayercst IpPyruMH OBITOBBIMH mpHOOpaMH.

ﬁ rrrrrrr TTOITITOAN NATONIITIOITAMTINATIAIITIC KLY"I“AH v
UL“UDHDII\"I nauyanucnncm LUDL«IJLLI\.«[‘IL!DUDC]I’II’IH WViIkniuvwpinn

3J1eKTPONPHOOPOB 3a py6GerKoM sIBJseTCsl yBEJIHYEHHE HX eliH-
HUYHOH MOILHOCTH C HEJbI0 MOBBILICHHS HPOH3BOJHTEIbHOCTH
H MaKcuMaJjibHasi HX aBTOMATH3alus.

B orHYHE 0T KanHTaJHCTHYECKHX CTpaH, rae pocT 3JeKT-
pudukanuu ObiTa Onpenenasiercss He nOTPeOHOCTAMH TPyIs-
IIMXCS, a CTPEMJIEHHEM K MOJYYEHHIO HauOOJbIIHX NMPHOBLNICH,
B CCCP s10T pocr onpejeisiercsds OOIHMH 3ajayaMH TJIaHO-
MEepHOro M fPONOPLHOHAJBHOIO Pa3BHTHS HAPOJHOTO XO3sH-
CTBA.
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2.4. Pazautve KOMMYHanNLHO-BLITOBOrO 3nekTponorpebnenms

IIporgosnposanHe pacxoAo0B 3IJEKTPOPHEPrHH Ha OLITOBHIE HYXAH OC-
HOBHIBAETCH Ha pesyabTaTaX MHOTOACTHHX HCCAEROBaHHA (aKkTHYECKOrD
3JICKTPONOTPEGaEHN, a TAKXe Ha OUEHKe BJHAHUA Ha Hero OTHeNbHBIX
3JIEKTPONPHEMHHKOB.

Jlas pacueros nenecooGpasno BOCNOIbIOBATHCA METONOM MHOMKECTBCH-
HO#l KOppeasiiiH, KOTOPHIH No3BOJIfieT Ha OCHOBE JOCTaTOYHO OGoJbLIOro
o6beMa oOCHeioBAHUA BbLISBHTbL BJIHAHHE OTZE/bLHHX 3JIEKTPONPHEMHHKOB
HAH HX TPYNNn Ha CyMMaproe 3JjextpornoTpetyente. OcTaROBHMCSH B CaMbix
KpPaTKHX 4YepTax Ha HayajAbHBX TNOJOXKCHUAX KOpPpeNAnHOHHOrO apaJjHia.

Koppensuus B maTeMarHyeCKOH CTaTHCTHKE XapaKTepH3yeT CBA3b
MeKAy SBJIeHHUSIMH, ecl OJHO U3 HHMX BXOAHT B YHCJO NpHYHH, onpenens-
IOLHX APYTHE, HjiH eCJH HMeIOTCs NPHYHMHH, BO3ACHCTBYIOIUHE HA 3TH fB-
JICHHA,

KoppensinHoHHBI aHasM3 paccMaTpPHBAET CTeNeHb 3aBHCHMOCTH Clly-

ATy AnfRIITUEg IT no ¥ nNAa DARFIIIIMTIeT 1 T ¢4 HANO30rrlY fl'\-vn-unnf\=
CACLILFIANSD, WAIJENLIIXL KL LDGVIETHEII. il JDU DUWELRHNND: A RO vDonoaano \.p.ynr\u,nu

HanbHOH 3aBUCHMOCTBIO, TO K2)XKAOMY 3HaYEHH;0 X COOTBRTCTBYeT oOnpefe-
JieHHoe 3HavyeH#e y. Hanpumep, NaHHOMY 3HAUYGHHWO YyIJa cABHra ¢az ¢
COOTBETCTBYeT oOnpeleNleHHoe 3Ha4YCHHE KOo3(Q@HUHeHTA MOILHOCTH COS §.
Ecan e HEKOTOPOMY 3Ha4%eHH) X COOTBETCTBYET CTaTHCTHYECKHH PHA
BO3MOMHbBIX 3HaYeHHH ¥, TO Takas 3aBHUCHMOCTbL HA3LIBaeTCA KOPPENfLHOH-
HoH. Hanpumep, oo # TO Xe KOJHYECTBO KBAaPTHpP MOXeT JLaBaTh pPas-
JIHYHBIE 3JIeKTPHYECKHe MAarpy3kH Ha LIHHE TpaHcpopMaTOpHOIH MOA-
CTauIUH.

Yto0bt MaTemaTHYeCKH ONHCATh XapaKTep KOPPeSSItHOHHOH 3aBHCHMO-
CTH (CBASH) MEXAY FABJICHHSAMH, ONPeleJsOT cpeAHee 3HadYeHHe y Mo X(y»)
M cpegyee 3HaYeHHe X MO y(Xy). DTH BeIMYHHB ONpeleNnstOTCH H3 BbIpa-

HeHHH
Py V..
UYn = Xy = ,
mrra 8 e Rl 2 P - S ' [P ST 5 Vo ATTOFEAYITIET 4  YINEE rrationsnkr
LAC 'f&y‘—" f!l-xy ¥l ity — : "‘xy‘ 'f&y HEYILJIU SldyHacliriin A llpﬂ N 3INVICTIL "
x 7

HOM Y; M. — YHUCIO 3HAUYeHHH y NPH HECH3MEHHOM X; XMly=2Xt,=n; f-—
ofiee yHCI0 HaGMIORCHUI,

[Tpn MaTemaTHyeckol obpaGoTke pe3y/lbTaToB HaGMOZEHHH COCTaBJIf-
I0TCsL creyHaibHbie Ta6JHUbl W rpadHKH, Ha OCHOBE KOTOPBIX BHIICHAETCSH
XapakTep 3aBUCHMOCTH & OT X HJIM X OT 4. Takasg 3aBHCHMOCTb MOXKeT
ObiTe Gninskofi K npaMosHilefiHOl HJIH KPHBOJHHEHHOH. 3aBHCHMOCTbL Y=
=f(x) HaswiBaeTcs ypaBHecHHeM perpeccMd y Ha X. Ilpy npsmMonunefiHoh
3aBHCHMOCTH IIBYX BeJH4YHH YPaBHeHHe perpecCHd MomeT OniTb NpejcTas-
neHO B CIEAYIOIeM BHe: y==ax+b,
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Besuuvasl @ M b Ha3zwiBaoTcid KodgpguuueHnTamy perpeccuu. s Hx
onpeneneqvs NOJB3YIOTCA METOAOM HaHMEHbLIMX KBajpatoB. Meton wuam-
MEHbUIHX KBAApaTOB OCHOBAH Ha TOM, YTO CYMMa KBaJpATOB OTKJOHe-
HHI CpeI¥HX 3HAYCHUH OT pacyeTHHIX Mo (OPMyJie PerpeccHH JZOJXHa GbiTh
HauMeubLieH, 7. €. YTobbl cyMMa E My (Yx—i) = Zm,c(g,;—-fszx—--b)2

X x

HMena nauMmeHbilee 3Hayenuwe. JInst 5TOro ONpenensioTcst YacTHbie MPOU3-
BOZHbIE NPHMBeLEHHOIO ypaBHEHHs M ApHpaBHUBawTcA Hymo. B Hrore mo-
JyyaeM IBa ypaBHEHHR C IBYMS HEH3BECTHBIMH, H3 KOTOPBIX OfpelessioT-
csl Ko3(pHIMEeHTH PErpecCHH @ W b UM COCTaBIfieTCsl TaK Ha3blBaeMoe Teo-
PeTHYECKOE ypaBHEHHE PErpeccHM.

Eciv 6nl cBA3b MeXAYy y M X Obvla GYHKIHOHAJbHOH H FMPHTOM JH-
HelHoM, TO BHIYHCASIEMEIE N0 YpaBHEHHY 3nayeHusl g cosnaju OH ¢ Qak-
THYyecKMMH. Ho B CTaTHCTHYECKMX H3MEpeHHAX (YHKIHOHAJIbHAA 3aBHCH-
MOCTh YK€ CTaHOBHTCS KOppeJNsHHOHHOH, MNOCKOJbKY caMH TapaMeTpbl Me-
paorest. CnenoBaTenbho, QaxTHyeckne 3uayenuss y OGyAyT OTJIHYATbCA OT
BHIYHCIEHHBIX no YpaBrenuw. YeMm GoJblue BapHanuil ycnoBuH, TeM OGoJb-
pie 6YAYT OTKJIOHEHHS OT BHIYHCJEHHBIX 3HayeHHH. B cef3d ¢ 5TMM BBOZHI-
€Sl NOMATHE TECHOTH! KOp PEJANHOHHOH 3a2BHCHMOCTH.

TecHotra KOPpPEeNSIHHOHHOH 32BHCHMOCTH Olpelelrer-

cH BeJNHYHHOH

O
= q-— 2.1
r a oy 3 ( )

rne Ox H Oy — cpeliHeKBafpaTHYHhie OTKJAOHEHHA CayyaliHbX BeJHUYHH X H

¢ OT HX CPeIHHX 3HaueHHH ¥ U ¥.

Besuuuna r nasoiBaeTcsl Ko3¢h@HUHEHTOM KoppeNspuH, 3HAaYeHHS Ko-
Toporo koJsieGmoTcss oT O (npu oTcyTcTBHM JuHeftnoft c¢BAsH) Ao 1 npH
¢yukumuoHanbHOit 3aBucuMocTH. Ilpn r=0,2-+0,3 MoxHO cuHTaTh, YTO Be-

JUUUHLE] oavYnndaTed B vnnnp,nnnununnﬁ C~ROOM
AlEAND naalaniva O AUpplOananiunniil VAo,

B neckonmpko npeoOpasoBanHOM Buae ¢opMyla Aas KoadgHIMeHTa
KOppensitiH WMeeT BHJ

n

S x—x)y—71)
0
r= . (2.2)

noy Oy

B npakTHke 4aCTO MPHXOAMTCHA CTAJKHBATBHCH CO CTATHCTHYECKMMH CB3-
3AMH MEXAY HECKOJbKMMH BEINYHHaMH OAHOBPeMEHHO, B Haumem clyuae
5T0 PAAR 3JEKTPONPHEMHHKOB CO CBOMMH XapaKTePHHIMH pexXMMaMH paGorhl.
Haun6onee npocToit ¢opmoii cBASH siBifierca JHEeHHasd, NMpHYEM YpaBHeHHe
CBSi3H, HaNpUMep, MEXAY TPEMA BEJIMUHHAMM HMEST BMJL

z=qax+ by-c.
34



[IpusnunHalibHO 3ajava MOJYYEHHS YpaBHEHHsl PpErpeccHH pellaercs
METONAMH, aHaJOTHYHBIMH NpPHBEAGHHBIM Bhilie. Takue cBA3H HOCAT Ha3Ba-
yie MHOXKeCTBeHUOH JNHUEeHHON KoppensuuH,

H3nomeHnbie B KPATKHE CBEAEHHS MO KOPPENAUHOHHOMY aHafu3y
npuBEAEHH B KHHIe IUIfl O3HAKOMJIEHHS YHTaTesf JIHIIb ¢ OCHOBAMH Me-
TOAHKH H3y4yeHHs INpouecca (GOPMHPOBAHHA 3JeKTPHYECKHX HArpy3oK H
saexTponorpetnenus. KoppensywoHHBIA aHaJNH3 [IHPOKO NpHMeHsleTcs B Ca-
MHX Pa3JHYHBIX OTPACAAX TeXHUKH. [Ia HeTaJIbHOTO O3HAKOMJIEHHS C 3TH-
MH BOIpOCaMH cjenyeT o0paTHTbCA K cnenHanbHoH Jaurepatype [10, 15].

HaTyprIe o6cnefoBaHHsg H IpoBeJeHHBbIE pacuyeThl, BHIIIOJHEHHble pH-
JOM OpranH3anMid ¢ NpHUMeHEHHeM KOppeasilHOHHBIX MeToZoB (1o paay
npubopoB naHHBE TPHUBEAEHB! Ha OCHOBE pacyeToB K IKCHEPTHOH OUEHKH
&BTGPGB;, NO3BOJIAT NMPHBECTH cpelHNe LaHHbiE€ [0 PACXOAY IIEKTpPO3IHED-
THH Ha KBapTHpy (ceMbio) B KPYNHBIX ropoZax B HacTosilec speMms, Onwo-
BpEMEHHO PaCcCMOTPEHBI PacXopbl SJIEKTPOHEPTHH IO Pa3yHYHBLIM [10TpebH-

TEJIAM Ha NepcleKTHBY.

e E —Ee T ErEm o s o N, P

Ocsetuenne KBapTup. [Ipu Nporso3upoBaHHil PacXoa JeK-
TPO3HEPIHH Ha OCBeljeHHe HEOOXOAHMO YYHTHIBATH MNpeKIe
BCEro yJyyllleHHe KayecTBa OCBeILEeHHs, 3KOHOMHWYHOCTbL pa3-
JIMYHBIX UCTOYHHKOB CB€Ta H MOBLIUEHHE HOPM KHJOH MJ01LA-

ni
Fiy ey
1

YiayullleHHe KayecTBa OCBEIUEHHS [OCTHTAETCA B MEPBYIO
Oyepellb 3a CYeT NOBLIBeHHA OcBeilenHocTH. C | suBaps 1980 r.
BBE€JIeHbl HOBBIE HOPMBI MO €CTECTBEHHOMY H HCKYCCTBEHHOMY
oceutenuo (CHuITII-4—79), ycranapnuBaloliHe 3HaUeHHS
cpeiHed OCBELIEHHOCTH ([J15 JIOMHHECUEHTHBLIX JlaMil) NPH COB-
MeCTHOM AeHfCTBHH BCEX CBETHJBHHKOB (KpOMe HACTOJbLHEIX) B
Kuablx kOMHaTax 100, B xyxusax 100 gk. B npuxox#Hx HOpMH-
pyercs MHHHMAaJbHas! GCcBellleHHOCTh D0, B caHy3jax 50, na mio.
iaikax u crynedsx gectanu 50 ak. as noakmoueHHs cpe-
THJIBHHKOB MeCTHOI'C OCBEUICHHs1 MpeLycMaTpHBAIOTCa LUTEMN.
ceJibHblE PO3RTKH,

JKOHOMHYHOCTh HCTOYHHKOB CBeTa MOBLILIa€Tcst 32 CYeT
YBEJHYEHHS] HX CBETOBOH OT/a4H, a4 TAKXKE BHePeHus: JIOMHHEC-
LeHTHOrO ocpellenns. IloBeillenHe HOPMBI XKHJOH mJIoU[afM
HE BHI3OBET yBEJHYEHHS 3JekrponorpebiieHHs, TaK Kak IpH
6onbielt o6ied naoOMlagn KBAPTHPHI, HO-BUAHMOMY, CHH3ATCA
KO3(Q(}pHHeHT OJHOBPEMEHHOCTH H YHCJIO YacOB HCHOJ/b30BAHHSA
MakcuMyMa Harpy3ku. Hajgo oxunaTte Takyke HEKOTOPOro Mo-
Boilllennsi KIIJL CBeTHJBHHKOB 32 cyeT YJYyYIIeHHS HX KOHCT-
pykuuii. B utore npennonaraeMblit cpefHHH pacxoi 3JeKTpo-
JHEPrui Ha OCBEHICHHE NMOBLICHTCH HE3HAUHTE/bHO H COCTaBUT
opuHenTHpoBOYHO 450—500 xkBT-y B rox Ha KBapTHpY.
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BoiTeBbie anekTponpubophi. [laanupys HachllleHHe KBAPTHP
pa3auyHbiMU OBITOBBIMH NPHOOpPaMH, MOMKHO PACCYHTATh OXKH-
Jaemoe nOTpebseHHe 5JeKTPO3HEPrHH HAa KBaPTHPyY Ha pacyer-
I—TH’H ﬂPnHOH HDH ‘DH(‘UPTF ‘)HPKTI’)DHOTT}E()HPHHG TOACRURONDO ML

=284 2 T ARLLESL A v OSSR

u paduonpuemnuxamu HEOBXOAHMO YYHTHIBATb Hapsily C poc-
TOM HachILEHHs] KBAPTHD CHHXXE€HHe HX MOUIHOCTH 3a cYeT 3a-
MEHBl 3JIEKTPOHHBIX JlaMn NOJNYHPOBCAHHKOBLIMH NPHOGOpaMH.
B Halllef cTpane B HacTOsillee BpeMs HauboJblee pacnpocTpa-
HEHHE MMEIT KOMIIPECCHOHHEIE XOA0OUAbKUKYU M B Menblueh
Mepe abGcopbunoHHbie. B nepcnekTHBe abcoOpOUHOHHBIE XOJO0-
JHJABHHKH OYNYT NOCTENeHHO BLITECHATHCS] 6oJsiee 3KOHOMHYHBL.
MH MOJIYIIPOBOAHHKOBBHIMH. CJieyeT UMETh B BHAY, YTO PacXOX
3JIEKTPOSHEPTHH Ha XOJOAUJBHHKH B Pa3HBIX pafioHax Hallled
CTpaHBl pasJiuyeH. Tak, ecJiH pacxOjl 3/IeKTPOSHEPrHH B LEHT-
panbuOM paiote (Il) npunsite 3a 1, To ans | paitona (Cubups,
Hanenuit Boctok, CeBepo3anaz) ciaellyer BBeCTH KO3(pdHLHeHT
0,8; nas III paitona (Ykpauna, IloBoaxkbe, 50 % TeppHTOpPHH
Kazaxcrana, Monnabusi, CeBepuniéi Kaskas) — 1,15; pas
IV paiiona (Cpentisis Asusi, 3akaBKa3be) — 1,3,

Crupka, cyuika, araskenue beavs. Onpenenenne pacxoja
QHnHTthHPﬂT‘HH HA ("T‘th(\? ﬁFHTF.CI B HH"HRHHUH JABHEIX (""I"Hn}l Hho

(&4 53w LN wlad LAY Wheriisl P o SaRisSssiiian ANy CCLLIIANA i priaviiie

HBIX MANIHHAX BeleTcs ¢ yquOM Macchl cyxoro 6ebs, HAKOTI-
JIeHHOro 32 rofl B ceMbe. BmecTe ¢ TeM HeOGXOAHMO YYHTLIBATH
POCT €IHHHYHOH MOIIHOCIH aBTOMaTH3HPOBAHHLIX CTHpPaJIbHBLIX
MallvH C NOAOTPeBOM BOJIBI.

ITpouue 6otrossie npubopet. K HUM OTHOCATCS HBLIECOCH,
MOJOTEPH, 3JeKTpHYecKHe LIBeHHble MAIUHHB, KO(peBapKH, Ky-
XOHHBEIH NPHBOJ, MsCOpyOKH, COKOBBIXXHMAJKH, CaHHTaPHO-TH-
rHeHuyeckie NPUOOPLI H T. M. YeJbHBIH PAacXOj 3J€KTPOIHep-
rMH 3THMH NpHOOpaMK OLeHHBaeTcs: OPHEHTHPOBOYHO ¢ YUETOM
HX eIHHHYHOH MOLIHOCTH, OOLiero KOJIHYeCTBa M YHCJa YacOB
HCIIOJb30BAHHSA.

IIpuzorosaenue RULYL Ha IAEKT PONAUTAX. 3a nocjaenHue ro-
Abl HaKOIJICH HEKU!Upmn OMbIT HCNOJb30OBaHlA 3JCKTPONJHT,
ocobeHHO B MOCKBe H psijie Apyrux ropoaos.

Pacxonbt 3/1eKTPOSHEPTHH Ha HPHTOTOBJEHHe IMHIIH COCTAB.
ns10T B nacrosinee spema 300—350 kBT-4y Ha yesoBeka B rofp,
yto cooTBeTcTByeT 7,6-10°5 MJIx. B nepcnekTuBe MOXHO OMXH-
IaTh HEKOTOPOIO CHHXKEHHs! 9TOTO pacxofia 3a cueT yJayYlleHHSs
TENJOOTNAYH H KOHCTPYKUHH KOHPOPOK, MPHMEHEHHS CIelHAb.
HOH 1OCy/bl, Bce 60JbLIETO HCIOJb30BatHes] noAy(pabpHKaTOB.
BwMecTe ¢ TeM nO Mepe pocta 6J1arocOCTOSIHHS! HACeJIeHHUST YJy4-
HIMTCS pallHOH MHTAaHHs!, YTO HECKOJbKO MOBHICHT YHCJO YacOB
HCMOJb30BAHHA MJHTHL
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Topauee 8000CHabERUE, IAEKTPOOTONACHUE, KOHOUYLONI-
posanue 8030yxa. Jlo HACTOSIMEro BpeMeHH 3JeKTPOBOJIOHA-
rpeB H 3JeKTPOOTOIVIEHHE B Hallefi cTpaHe 3aMeTHOro pacipo-
cTpaHeHnst He noJayyuiH. [TocTenenHo BHe[PSAIOTCA KOMHATHBIE

L1
KOHJHIHOHEPH! B pafioHax C XKapKHM KJHMatoM. Beuay mano-

ro pacnpoCTPaHeHHsl pacyeThl pacxoja 3J1eKTPOSHEPIHH Ha BO-
JIOHATPEB H 3JIEKTPOOTONJIEHHE HOCAT OPHEHTHPOBOYHBIA XapakK-
tep. MOXHO HPHHATB, YTO Ha OAHY CE€MbIO Ha BaHHy, Ayl H XO-
3saHCTBEeHHBE HYXK/B pacxolyercs B cpentieM B cyTkn 100—
160 1 Boabt TeMnepatypo# 65 °C. Tlpu 3TOM noTpe6HOCTL B
3JIEKTPOIHEPTHH cocTaBHT 2,7—4,3 Thic. KBT-u B ron. Pacxox
3J1€KTPOIHEPTHH Jiy1s1 NPSIMOTrO 3JIEKTPOOTONIeHHs 6e3 aBToMa-
THYE€CKOro PeryjHpOBaHHsi MpPH HOPMAaJIbHOH TeIVIOH3IOJSAIHK
3lanuf cocTamjsier 10—12 Toic. kBT-u Ha kBapTHpY. [IpH nO-
BHILUEHHOH TelJION30JISIIHM H aBTOMATHYECKOM PEryJ/MpoBaHHit
3TOT pacxof MoxeT OLTh CHHIKeH A0 8 Thic. KBT-4 B rox. ITpu.
BeJICHHbIE JJaHHble COOTBETCTBYIOT cPeflHell KJHMAaTHYECKOH 30+
ve. ITpy KOUIHIIHOHHPOBAHHH BO3JlyXa H YCTAHOBKE OZHOIO Gbla
TOBOTO KOHIMUHOHEepPa Ha KBapTHPY PacxOll 3JE€KTPOIHEPruH
B cpenHeM cocTaBuT 1,5—1,6 Thic. KBT 4 B rog.

B tabna. 2.2 npuBeaeHoO 3JeKTponoTpebienHue
B TOJi JiJIsi COBPEMEHHOTO ypOBHsi HACBLILICHHS 3/
paM¥ ¥ pacyeTHE nepHoj, (CpeaHHE 3HAYCHHS).

Jannpie Taba. 2.2 gesecoofpa3Ho CpaBHHBATh C pacyeTad-
MH, KOTOpPHI€ OCHOBaHBI Ha HCNOJb3OBAHHH 3JIEKTPONOTPebie-
HHsl MO KBaPTHPe B 1leJIOM C YYeTOM Omnpene/ieHHBIX paHee H
npepnosaraeMbiX TEMHAOB NPHPOCTa 3JeKTPOnoTpebrenus. Hs
mateprHasoB AKX u apyrux opraHH3aumii cjefayeT, YTO TeMb
MPHUPOCTa 3JeKTPonoTpeG/IeHHst B TOA NS ra3uPHUHPOBAHHBIX
KBapTHp COCTaBjsilor 3—3,5, a KBapTHpP C 3JeKTPOIJIHTaMHM
1,5—2 9%. IMosnyyennwvie pacyeToM 3HayeHUs Ha HepCNeKTHBY
GJIH3KH K IIPHBEAEHHBIM B TalbJ. 2.2.

Kak nokaabiBaeT oONHT 3KCNJyaTallHH, YjejbHOe 3JeKTpo-
notpebiienre B IOMax C HEHTPAJH30BAHHBIM TefjOCHaOXKeHH-
€M HHXKe, yeM B AOMax, I'le OHO OTCyTcTByeT. B 3akilouenne
OTMETHM YCTaHOBJIEHHYI0 3aBHCHMOCTb CpPEeAHErO 3JeKTpOHo-
TpebscHUA OT CpejHell yCTAaHOBJIEHHOH MOLIHOCTH MpUOOPOB B
KBaptupe. [Ins coBpeMeHHOro ypoBHs 3JeKTpH(HKanuu ObiTa
3aBHCHMOCTL Mexkay CcpeAHHM 3JekTtponorpebaetuem W,
KBt-u, n cpexnefi yctanOBJIEHHOH MOILHOCTBIO Pycr Bbipaxa-
€TCY ypaBHEHHEM

Ha KBapTHPY

eKTPonpuoo-

WV —a+bPy., (2.3)
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Tab6auma 22 Pacxon 31eKTPOHEPrHH Ha KBAPTHPY (ceMbiO) B rO; (CpelHHe JaHHBe JAJAS MHOTO3T2XKHHIX NOMOB)

CpeAHult Pacxoj SNEKTPO-
SHEepPTWH Ha NPHGOP HIH
FPYNNY SJeKTPONPHEMHHKOR,

Hacunugenwe, %

CpellHuft PacXof SNeKTpO-
SHEPTHH ¢ YUYETOM HACHIICHHS
KBapTHP 3JeKTpOnpuGopamu,

HauMeunoBanne KBT-4 B Hacros- | wa pac. kBT 9/rog
nee qeTHH A
B HacTofAllee | ¥a PacYeTHL BpeMsa nepuoj B HACTONICe | Ha PACULTHHY
BpeMs nepuopn BpeMS NnepHOR

OcgellleHHe 420 500 100 100 420 500

PapguonpreMuukH u pagiuoanl (TPaH3HCTOD- 8 10 80 95 6,4 9,5
uele 78, mamnoseie 22 %)

TenerH30DH (C Y4ETOM IBETHBIX) 120 150 95 100 11,5 150

XOAOAHALHHKH H MODOZHMBHHKH (C YieToM 350 420 90 97 315 406
YBeAHUEHUN eMKOCTeH)

Crupanbuble MAMHHB (C YueTOM BHEApeHuA 40 75 68 75 27,2 56
CTHPANBHEIX MAIlHH C NOJOTPEROM BOIH)

DISKTPOYTIOrH 72 75 95 110 68,5 82,5

Maruurodounl 60 60 15 25 9 15

DaexTpoyadiuKH, XohezapKu 150 150 2t 25 31,5 37,5

DNEKTPOTLINECOCH! 40 60 43 60 17.2 36

TTpoune n Hosbre MpuGoper (15 %) 150 2060

W T1oro ans rasudHiHPOBaHHBIX JOMOB - — — — 1156,3 1492,5

Kyxounasi anexrponanra - — —_ —_ 1100 1000

Hroro s aomax c afieKTPOWIHTAMH -_ \ — — —_— 2256,3 2492,5

MpuMeyanwua [. [IpuBeneHHbe NaNHble OCHOBAHB w4 Matepuanax AKX, MHWMTAII, Bcecoio3noro HaYUHO-HCC/AEA0BATEIbCKOTO

HECTHTYTA MO H3YYeHHIO CTPOCA HaceJEHHS B3 ToBaph HaPONHOro MOTPEBIEHHSA H KOWBIOHKTYDHl TODTOBJH.

2. Cpenunit PacXol 3MeKTPOSHEPrHH HA NpuGop ONpeneneH ¢ yueToM pasnHguol MOLIHOCTH HPpHGOPOB ONHOTO H TOr0 XE€ BHIA H HX

YIeAbHOIO Beca B AaHHOW rpynne.

3, Tlonyyeuusie ZaWHbIe ABAAIOTCR CPDEAHHMH K MOTYT GhiTh 3RAUHTEAbHO HPEBLINEHE! OTAENbEEIMH ceMbaMH# (upuMepEo B 2 pasa),



rjae a MOXHO HPHHHMATh AAA rasndHKAuHOHHEIX KBAPTHD paB-
uetM 617, a gnsa KsapTup c¢ saekTponsautamu 1395; b — nns
rasu@uuuposarmmx kBapTup 159, a Ans KBapTHpP C 3J€KTPO-
naHTaMu £6U I’yCT—"LpC,LlHHH YleHUBJICHHdH MOILIHHOCTD
3NEKTPONPHEMHHKOB B KBapTHpe (MOLIHOCTb 3JEKTPONJIHTLI
He yunThlBaercs), KBT. Onpenensierca Kak cymma HpoHaBeje-
HHil MOIHOCTH HPHGOPOB HA OTHOCHTEbHOC HACHIEHHE 3JIEK-
TponpubopaMu.

Paspen sBTopom
SNEKTPHUECKUE HATPY 3KU

lnasa TperbA
ONMPEAENEHUE DNEKTPUUECKMX HATPY3OK

alrn arml Ivr A m w40

HnbIX 340AHMA
3.1. MNocraHoBeka sonpoca

DNeKTPHUECKHE HATPY3KH KHALIX KBapPTHP SBJSIOTCH Cayyail-
HBIMH, 3aBHCAT OT yK/aja XH3HU pasiHYHBIX ceMell, Habopa
3J1eKTPONPHEMHHKOB, MATEPHAJbHOIO JOCTATKA CEMbH H MHO-
rux Apyrux ¢aktopoB. Harpysku xuabix apanuii cyigectscu-
HO MEHMIOTCA B TeYeHHe CYTOK H B 3aBHCHMOCTH OT BPEMEHH

rAITa
1ujia.

Hauunas ¢ 1961 r. npuHATO HOPMHPOBATh SJEKTPHUYECKHE
Harpy3kH B KHJIOBATTaxX Ha KBapTHPY (CeMbI0), MpPHYEM IO
Mepe YBEJHYeHHA KOJHYecTBAa KBapTHP, NPHCOEHHHEHHBIX K
JIAHHOMY 3JeMeHTY CeTH, YJe/bHble HArPy3KH cHHKaloTcA. Ta-
KOH MOJAXOA XOPOLUO OTpPaxaeT CYu(HOCTh npouecca (GOpMH-
POBAHHA 3J€KTPHYECKHX HATPY30K H B H3BeCTHOH Mepe COOT-
BETCTBYeT MeTOJHKe pacyeTa HAarpy3OK B IPOMBILIJIEHHOCTH,
rae KoagdHUHeHT cnpoca 3aBHCHT OT YHCAA 3JEKTPOHPHEMHU-
KOB W onpaBjaJ ce6s B IPOEKTHOH NPaKTHKE,

B npanno# paboTe anA yno6CTBa H3JM0XKeHHA TOXKe Oymer
NPHUMEHATbCA TepMHH KO3(PduU HeHT cnpoca, HABIA-
IOUIMACA OTHOLUeHHeM HauOOJblIeHd pacyeTHOH Harpy3ku B
IaHHOH TOYKe CeTH K yCTAHOBJEHHOH MOLHOCTH 3JIEKTPOIMPH-
eMHHKOB, OJlHAKO HA0 MOMHHTb, YTO MOHATHE YCTAHOBJIEHHOM
MOIIHOCTH IO OTHOLIEHHIO K KBapTHPe ABJAETCA YCJOBHBIM.

YTBepxKieHHble pacyeTHHle Y/JeJbHEIe HATPY3KH HA KBapPTH-
py NPHHATH [Jf IePHOAA 3HMHErO MaKCHMyMa, T. €. JJf Ie-
pHoja HauOOJbIUIHX Harpy3oK B XKHJBIX 3MaHHAX, H OIpeje-
JleHbl Ha pacyeTHbIH CPOK mpuMepHo 15 neT (AaA BHYTPEHHHX
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cetell) u 8—10 neT s BHEIIHUX ceTeil M TpaHcHOPMATOPHBIX
nojctaHuMil. B 3HaueHMAX yaenbHBIX HArpy3oK yuTe€Ha H He-
n30exkHast cayyaHHasd aCHMMETPHS Harpys3oK OTAENbHBIX (a3
(cM. § 3.4), uTo 0COBEHHO BaXHO ANA KUJILIX IOMOB C 3JIEKT-
ponJMTaMH, TAE€ TOK B HYJEBOM NPOBOAE MOJKET AOCTHIaTh
90 % Toka B ¢pasze. PacueTHble HArpysku ajis JHQTOBHIX ycra-
HOBOK OMNpeAessAlTCs Ha OCHOBe Ko3gduUHeHTOB cnpoca, 3a-
BHCAIIIHX OT YHCJA NMPHUCOEIHHEHbIX JH(PTOBR K 3TAaXKHOCTH 3712~
HHH, YCTAHOBJEHHbLIX HA OCHOBaHWH CNeLHaJbHBIX HcciaeloBa-
1304078

DJIeKTPHUECKHEe Harpysk# OT Pa3jHuYHBIX BCTPOEHHBIX H
NMPUCTPOECHHBIX K KHJAbIM JOMaM TOProBblX, KOMMYHAaJbHO-0Obl-
TOBHIX H TOMY NOAOOHLIX NpeaNnpHATHH onpeaessiloicsa Ha oc-
HOBAHMH . 4, rae Takxe npuBeacHbl KOAQMHUHEHTH YYacTHA
3TUX noTpebutesiel B MaKCHMyMe HArpysKH 3JIEKTPHYECKOH
ceTd ropoja.

3.2. UccnepoBanmne v hopmupoBaHme
INEKTPHYUECKMX HArPy30K MMNbIX 3AAHUH

n'l_'l"l'l'lb aras
& o £

F=Y n T T MDHEWNE B VRO
LELL \i ™ AAIVIFI NI G IO L s

IiX1iy L A l\uul)

THpPe HOCHT CllyyaiiHBIfi xapaKTep H SaBHCHT OT psaa ¢akropoB. Bee 3ato B
COBOKYNHOCTH JONKHO YUMTHIBATLCH TIPH ONpEAeRCHHH PaCcyeTHOR Harpys-
KH, HMEWOLlell BajKeeillee 3HaueHHe AJs BLIOOpa NapaMeTpoB 3JI€KTpHuE-
CKOH ceTH. 3a pacyeTHYK Harpys3ky coraacno I1¥2 nprnuMmaercs noAyua-
COGOfl MaxKcumym, KOTOpLI ABAAECTCA HANOOJNBIINM H3 CPEAHHX TNoAydaco-
BbIX HAarpPy30K pacCMaTpHBAaeMOrC 5J€MeHTa CeTH (BBOJA B KBapTHPY, CTOSK,
TIHTAKOLLAS JIMHAS, WHHEL TIOACTAXUHE H T. [.}.

Jns rpynnosblX ceveil KeapTHp 6onee 060CHOBABELIM OO ObI TMPH-
MEHEeHHe, Halpumep, 15-MiHYTHOrO MakCHMyMa (npH HeGONBINMX CEYEHHHX
NPOBOJIOR TIOCTOHHHAs BPEMEHH HarpeBa Mana), HO, HMes B BHAY Manyio
BEPOHTHOCTh NOSIBNEHHs 15-MHHYTHOrO MaKCHMyMa H HEKOTOPYIO YCJOB-
HOCTp TIPHHHMaeMBIX TEMIIOB €CTECTBEHHOI'O PpoOCTia Uarpy3oK, B pacuerax
cetell NPUHAMAIOT €AHHBII HOPMHPYEMBIH TIOAYYacOBOH MaKCHMYM. 310 N03-
BoJsisler BbiOWMpatp CE€YeHHsi NPOBOJIOB M Kafenedl no tabanuam, nNpHBeleR-
HomM B [1VD, Ges kakux-numGo nepecyercB. Huxke pacemarpuBarorcsa B cxe-
MaTH4€CKOM BHJle BONPOCH ()OPMHPOBAHMA 3JE€KTPUYECKHX HArpY30K H Me-

Toab 00paBoTKHE De3YALTATOR HATYDHEIX Hameneuui [16]
t-’uvv 13X4 lJ\-'UJ VIAJA Ll ANSAF LaU4 lJyl.‘ 4k RiwZavi Pvll. 1 § 3 l-UJ

Cpeonnan 8epoOATHOCTL ! BKAIOUEHUA SACKTPONPUCMHUKCS 8 OUHHbIl MO-
MenT 6pemernu 3a nepuod T Moxer 6bltb BhiparKena (opMmyoii
p =S8/Sycr = W/(Pycr T), (3.1)

1 BepositHOCTHIO Ha3BIBaETCA Meépa OOBEKTHBHOH BO3MOXHOCTM A2HHO-
ro cofbitua. CoOHTHEM B TEOPHH BCPOATHOCTeH Ha3biBaetCH BCAKOE siBJiE-
HHME, KOTOPOE€ TNIPOH3OIIN0, HO MOIVIO H He NMPOH30HTH.
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rfe S —cpeansaa 32 nepuop I norpeGasemasi nofiHash MOLIHOCTh, KB-A;
Sycr — YCTAaHOBJECHHAss MOLUHOCTE 3NEKTPONPHEMEHMKOB, KB-:A; Pyer—
YCTAHOBJICHHAA AKTHBHAasi MOIIHOCTb, KBT; W — siexktposneprus, notpe6-
JseMas H3 cetH 3a neproan T, KBt-y,

IlpH BKJIIOMEHHH IDYNNBEl SJCKTPOIPHEMHHKOB HE3aBHCHMO JIPYT OT
JApyTra CpefEHE BEPOSATHOCTH BKJIIOYEHHsI CYMMHpPYIOTCSi H ONPeAENsiioOTCA M3
BHIpaiKEeHHA

7<./v¢

s |

|y p {2
S AV

"M
s ycre =7

yoT = .

Ecan, oanako, peknMbl paboibl 3J€KTPONPHEMHHKOB 3aBHCAT APYr o7
Ipyra, To CpefHMs BepOSITHOCTH BKJIOUEHEA rpynubl OyneT membiile Cpea-
HeHd BEPOATHOCTH BKJIOUEHHs] FPYNIH HE3aBHCHMBIX 3J€KTPONPHEMHHKOB 4
CPeAHfi HAarpyska STOH rpynnb 6yjeT MEHbIe CyMMB! CPEAHHX Harpy3oK
OT/€AbHEIX 3JCKTPOTIPHEMEHKOB. B TaKHX Cilyyasix olpefelseTcsi Cpeaue-
B3BellieHHAsA BEPOATHOCTH (MO MOIHOCTH)

—

[y —
cil “Cyer = “yer Pri

= -gmax/ SYCT =~ ﬁmax/ P YCT» (3.3)

K .[Z8_ =
cil “yer

HHKOB; K¢t — KO3((PHUHERT CNIpota i-ro 3M€KTPONPHEMHHKA.

Ipu n3mepeHnax ofOlHX HArpysoK B A2HHOH TOUKE CeTH B3aHMHas 3a-
BHCHMOCTH PE€KHMOB paloTH 37€KTPOTIpPHEMEHKOBR YYERTHIBA€TCA aBiOMaTtH-
YecKH. )

Npumep 3.1. OnpepeiuTh CPEAHIOI0 BEPOSITHOCTh BKJIOYEHHA IpyNnbl
SNEKTPONIPHEMHHKOB B KBapTupe H CPEAHHH MAaKCHMYM HX HAarpyskH npu
HE3aBACHMOM H 3aBHCHMOM peiKHMaxX HX palothl IIpH CHEAYIOHIHX HCXOAHBIX
JA2HHBIX:

INeKTponpHEOPpLI '),‘,YCT. Bt K ci “15",
Oceelwenue . . . . . . 450 0,7 0,6
PalyOTNPHEMHEEK . . . . 7% 0 0.5
Tenepnwsop . . . . . . 160 1 0,6
XonoaumbEWK . . . . . 140 1 0,2
CrHpanbHas MallMBa . . 30 O 0,1
Viior . . . . . . . . 1000 O 0,2
Hunecoe . . . . . & 400 O 0,1
Mpouwwe npubopwt . . . 700 0,3 0,15

Hrtoro . . . . . . 3275

Pewcrne 1. OnpesensieM CPefHIOI0 BEPOATHOCTL H CpEAHHH Mak-
CUMYM Harpy3KH, NDeinojiarafl, uto SJCKTPOTNPHEMHHKH paboTaioT He3aph-

CHMO Jpyr OT Apyra.
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Bocnonblyemes BHpameHHeM (3.2)
— 450.0,6 4 75-0,5 - 160-0,6 4- 140-0,2 +4- 350.0, 1 +4-

e
—

Pr 3975
__+1008-0,2 4- 400-0,1 4-700-0,15
3975

TakuMm oGpasoM, cpeanuit MakCUMyM uarpyskH cocTasaser 812 Br, a
CPEAHsis BEPOSITHOCTD BRIOuEHHR ppynnsl npusopos ,25.

2. BHINOJNHHM aHANOrHyHBIA pacyeT B YCJOBHAX, KOfAa npH Te/JCBH3H-
oHHOl Nepenaue He BKAYaercs papa npubopos (Ke:=0). CornacHo BhIpa-
xenuo (3.3)

- _ 450-0,6-0,7 4-160-0,6 - 140-0,2 4-700-0,15-0,3

Pr= 2974 -

ila N S

= 344/8275 =0, 11.

CrnegoBartesbHO, B 3TOM Clyyae CPeAHUH MakCHMyM Harpy3ku COCTas-
asier 344 Br, a cpenusis seposiTHocTe BKAoyenns 0,11

PsizioM 2BTCPOM INOKAa3aHO, YTO (POPMHPOBAHWE 3NEKTPHYECKUX HATPY-
30K TI'pYyNIBE 3NEKTPONPHEMHHKOB ¢ AOCTaTOHROH TOUHOCTHIO MOAYHHACICH
GHHOMHHAJIBHOMY 3aKORY pacipefieienus. BeposTHOCTH Toro, 410 H3 00-
HIero YHCJa SJAEKTPONPHEMHHKOB £ OAHOBPCMEHHO BKJHOYeHO M, onpepes-
eTCsi U3 BHIPAXKEHUs!

= 812/3275 = 0, 25.

nt
nt

I
U
rae Ke¢ — cpennnii Koagpduunent cnpoca (cpefnssi BEPOATHOCTL BKJOUE-
HHSI 5JIEKTPOIPHEMHHKOB 32 AaHHLI OTPE30K BpeMeHH) .

[lpuBenennas ¢opMysia OCHOBaHa Ha TaK Ha3biBaéMoil CxeMe welapw-
CHMBIX HCHOBITAHHE H [PeAnosaraeT, YTO 3IJNCKTPONPHEMHHKH DKIAOYAOTCH
He3aBUCHMO JIPYr OT jpyra.

MNpumep 3.2, Onpeaenutsb, CKOIHKO 3JEKTPONPHEMHHKOB H3 AecAatH 0Y-
JeT BKJKYEHO OJHOBDPEMEHIO mnpH cpejHei BCPOATHOCTH BKIHOYEHHS
K.=03.

Pemenne Bouucaup 3HAYERHA Prommy To (QopMyste (3.4) npn pas-
JMYHBIX m, HOyuaeMm

m...-O I 2 3 4 5 6 789{0

i
]

K1 — Ky ™, (3.4

iy S— —— A —

;r(m. ny * * 0)03 G,f’Z 0.24 6,24 1},3 G'G
Promms » 003 0,15 0,39 063 0,93 1 1 1 1 1 1

[IlpuMegvatune. p, (m, n) & — HAKONJEHHBIE 4acTOTH pachpefescHMd,

! Hapubi#t Ko3bpHUHEHT FBNAETCH A2HAJIOCOM KO3(GiuHeHTa HCIOJb-
30BaHif, NPHMEHAEMOro npH OlpefejeHHH Harpy3soK B MPOMBIILJEHHOCTIL
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13 npuBeleHHHIX AauHbIX CAELYET, yTO OAHOBpeMeHHasn paboTa Gonee
weTHPEX 3JEKTPONPHEMHHKOB BO3MOXHA ¢ BEPOATHOCTBHIO 1—0,83=0,07,
1. e. He Bogee 0,07.-24=1,7 y B cyrkn. Pabora »xe OGoiee naTH 3JjieKipo-
npHEMHEHKOB BooOIle HEBO3MOXHA.

[Ipn oflieM yucae 3JeKTPONPHEMHUKOB 122 25/K. MoxHO
BECTH PACUeTbl Prim,ny Ha OCHOBE HOPMAJIbHOTO 3aKOHA pac-
npenejeHusi (3akona Flaycca), kK KOTOpoMy cTpeMHuTCSt GHHO-
MHHAJbHBIH 33aKOH MPH 6oJibUIOM 7. Buipaxenue Lt Pron,n)
MOKeT ObTh HAMHCAHO CaeAyIoluM obpa3oMm:

mo_ (,’__n_‘an_!_z
Prim,ny = = - l = 5' e Mol gm
Von K (1 — Ko) )
ig tzt
~ f e 2 di, (3.5)

V2n 0
rae ! ¢ — HOpMHPOBAHHOE OTKJIOHEHHE.

Jta dopMmyna TabynHpoBana (3HayeHHs BEePOATHOCTell NpPHBOAATCA B
CHpaBOYHHKAX), YTO NO3BOJSET Pe3KO COKPATHTb TPYLOEMKOCTh BBIYHCJE-
nuil. M3 BblpaxeHHs AJasi HOPMaJbHONO 33aKOHa PpacnpeleNieHHA BLITEK2eT
JOCTATOYHO MNpOoCTas (GopMynaa AAs uHCAa 3JN€KTPOIPHEMHHKOB 1m u3i o6-
IEr0 YHCJA N, KOTopble MOTYT OHTh BKJKOUYEHBI OJAHOBPEMEHHO:

= o+ 'If A =\ v s
m=nK 4tV nK (1 —K.). (3.6)
Tak, nanpumep, n3 100 snekTponpreMHHKOB npu cpeaneM Koad¢pnuH-

ente cnpoca K¢=0,1 ¥ HOPMHDOBaHHOM OTKJOHEHHH f, =2% B pacuer cure-
AyeT NPHHAMAaTh BO3MOXKHOCTb OJHOBPEMEHHOI'O BKJIQUEHHS

m=100:0,14+2V 100.0,1 (1 —0,1) = 16 aneKTpONpHEMHHKOS.

Cnenopartespo, ¢ BeposiTHOCTbIO 0,95 HanGonpwni KosddHUHeHT cnpoca
cocrasaaetr Ke=m/n=16/100=0,16.

Kpreaa HopManbHOro pacnpepedenns (puc. 3.1,4) Hmeer CHMMeTpHU-
HY0 KoJokonooOpasnyio (opMmy, BpHuYeM Ha OCH afbCuyce OTJOMeHBbl Ha-
TPY3KH, a Ha OCH ODAMHAT — BEPOATHOCTH HX nosileHnd. HUem Gojblue pas-
Opoc Harpy3ox, TeM KpPHBasi CTAaHOBHTcA 60llee noJorod, Uem OGoabwue
CpefiHsia BepOATHOCTL HAH 4acTota HOsIBJEHHA CpefiieH HAarpyskH, TeM Kpy-
ve KpuBasi pacnpeflenenns. Huorna Bmecto konokolocOpazHoit kpHeoit pac-
npefleNeHNs, CTPOHTCA MATEIDAJbHAaA KpKBAA pacnpelenenyus (Kymyndra)

* Cornacno Tabauue uuTerpanos BepositHoctedt [16] mpu £ =2
Pr(m, ny=0,95.
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(puc. 3.1,6). B stoM cayyae Ha ocH abounce OTKAARBIBAKOTCST HArPyskH,
4 Ha OCH OPAHHAT HAKOMJeHHble YaCTOTHl paclpenesteHs.

[lpakTuyecKH Ha OCHOBE HATYPHBLIX H3MepeHHWH CTPOSITCA He TIaBHBIE,
a cTyrneHyaTble I'PadHKH pacnpejedeHns (FHCTOMPAMMbl), XapaxkTepPH3YoLLHe
H3MeHeHHe sHaYeHHA B onpejeseHHoM nHTepsade (pHC, 3.2). Takoi rpaduk

Pr
Przy //
/
/
. - /
e LA
a) 6)  Prax

Puc. 3.1. Kpueass HopManbHOTO Dachpefiesienusi {G) H HHTErpajabyas kpH-
Bag pacnpenenentst (0)

s o

R
20r
75+
10

I B

g 08 F 2% 32 40 %8 PmM,KBT

moxL

[
I
l
I
I
|
i
i
I

Puc. 3.2. TucrorpaMmma pacnpepnesieHns MakCHMyMOB HarpyskH
Ha BBOJEe B KBapPTHPY C 3J€KTPOIJHTOH

ToXe saBisietcs auddepenpnanvieM. CoefHHHB cpeluve ToukH abcmuce,
MOJIYYHM KPHBYK HOPM&JBHOIO 3aKOHA pacrnpenchieHHst

BaxHOH peMHYHNOH /IS OuleHKH pe3yabTaTOB H3MePeHH# ABJAeTCA
CpeHeKBaIpAaTHUHOE OTKJOHEHHE, HHOTJIa HA3BIBAEMOe CTAHAAPTHLIM OT-
KJOHEHHEM HJH CTaHAapPTOM, ONpele/isieMoe H3 HHXKECNeAYIOLIHX BHpaMe-
nuii: past nosnoit {kB-A) u aktusHolt (KBT) MouHOCTH

(S —=79)2 (P —-P)?
(J‘S_]/ El—l ’ OP=]/"";:“"{"'—f (37)

rle n-—YHCJAO H3MepeHHH; P — uaMepennas warpyska, kBT, P — cpepuasn

narpyaka, KB, S — noamas Moumuocte kB-A; S — cpepusia nondas Moul-
HOCTb, KB-A.
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M3 npHBesieHHbIX BHIPaXkeHUil ACHO, YTO CPEAHEKBALPATHYHOE OTKJIOHE-
HHE XAAPKTEPH3YeT OTKJOHEeHHE OTAE/IbHLIX 3HAYCHHH HACPY3KH OT Cpejne-
rO €ro 3HaYeHHs.

Ilpy HATYPHBIX H3MePEHHAX NPHXOZHTCA HMeTb AeJo ¢ OrPaBHYEHHEIM
KOJIHUECTBOM H3MepeHHil pacCMaTpHBaeMbIXx BeJHunH. Jas OueHKH KOCTO-
BEPHOCTH TOJYYaeMBLIX Pe€3yJbTAaTOB ONPejEeJAOT OWHOKH CpeaHero Oﬁ H

CpeAHEKBAAPATHYHOIC OTKJIOHEHHA Ocrp KBT:
Op =taap[}n; (3.9

Oop =1, 0,1}/ 20 (3.9)

ChnenoBatenbHO, neHCTBHTENbHBlE cpealHe 3HaueHHsi GYAYT HaXORUTb-
cs B npenenax, KBt

Jas onpepesenus MaKCHMAJbHOH Harpy3kHd, KBT, ¢ 3aianHOH Bepofi-

HOCTBbIO, T. €. TPH 33J]3aHHOM HOPMHPOBAHHOM OTKJIOHEHHH, MOJb3YIOTCA Bhi«
paxennem

p =P _+i,0p. (3.10)

Chrenyer noRnYepkHyTs mpSIMyI0 CBSI3Sb MeXJy HOPMHpOBaHHBIM I, H
CPENHEKBaJPATHYHLIM OTKJIOHEHHEM

fo, = Pz = Prg: , (3.11)
Op

HopmupoBanHoe OTH/IOHeHHE NOKa3blBaeT, Ha CKONBKO CPelHEeKBalpa-
THYHBIX OTKJOHEHHH# H3MEHAETCS MAKCHMYM HArpy3kH [0 CPaBHEHHIO CO
CBOHM CpelHHM 3HayenueM. JIA BHYTpeHHHX cCeTeil JKHJBIX JOMOB C Ma-
JBIMH CeyeHHAMH TNPOBOJOB H OTHOCHTEJNLHO MAJOH [OCTOAHHOH B
npunumat f,=3 (BepositHocte 99,7 %), a Onn Wapy¥HbIX ceteli f,
=1,65-+2 (BepoATHOCTL TIpHMepHO 95 %).

H3 ¢opmyasl (3.6) mnocae npocrefiminx npeoGpasoBanHit Moayuaem
CeAyIOLIHe BHIPAXKEHHA AJA Ko3QHuKeHTa cnpoca B MakCHMAalbHOH {Hal-
GoJbuueit) narpysks, KBt

— K. (1 —K
Kc"":Kc"l"ta“/Kc( C);

n

= (1o Rc l“"l—(c
Pm=Pmax+tqop_—_-ch,(Kc+ta]/ (n ) . (3.12)
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MakcaMyM Harpyskd # Ko3Q@HUHEHT cnpoca B 3HAYUTEIBLHOH Mepe 3a-
BHCAT OT YHCJA 3JIEKTPONPHEMHHKOB: 4eM Goablie fn, TeM GJHXe pacueTHbit

MaKCHMYM Prmgx K CBOEMY CPEJHEMY 3HAYSHHIO Pmax. Beuuumbl Prmae H
Priax MoryT ObiTh ONpellesleHbl AJA J0GOR TOYKH 3JIEKTPHYECKOH CETH, 1=
Tawlled KBAPTHPHL.

HanoxeHHas MeTOQMKA TPHMEHAETCA H JUIA OLEHKH YCTAHOBJEHHBIX

MOLIHOCTeH B KBapTHPe MOAHOH Sycrue H a@KTHBHOH Pyorws, KOTOPHE TOXE
CIR"IHI(‘)T‘P‘:T PJTVU.’—II?!HHMU RENTHUDHAMHA

EELT B SLR TS 4R LW S iy B AL ARLLY 41

Kaxk nokasanum wccaeposanuas AKX w MHUUTAIIT s 1978—1679 rr.,
yCTaHOBJIEHHAA MOLIHOCTbL B KsapTHpax KoJebaerca ot 0,1 no 4,11 kBt 8
AOMax ¢ rasosbiMH NaHTaMH H oT 0,18 yo 5,42 kBt B joMax ¢ 3AeKTPOIJIU-
TaMi (0e3 yueTa yCT2HOBJGHHO# MOUIHOCTH 3JEKTPONJHTH). ¥CTAHOBACHHAR
MOLIHOCTb OBITOBBIX 3NeKTponpHOopoB KonebaetTcs cooTBeTcTBeHHO oT 0,1 10
3,38 u or 0,1 mo 4,6 kBT COOTBETCTBEeHHO, ¥YCTAHOBJEHHAA MOIIHOCTbL OCBC-
L[eHHA B KBapTHpax uaMmenfercd or 0,04 no 1,4 kBr.

LleHTpaabibiM HAYYHO-HCCAEAOBATENABCKHM H I[POEKTHBIM HHCTHTYTOM
THIIOBOIO H 3KCIEPHMEHTANBHOIO MPOCKTHPOBAHKA MKUIHILA YCTAHOBJEH On-
THMaJibyblit HA00p 37exTponprHOOPOB HA TEPCleKTHBY, HCXOAA H3 KOTOPOTO
YCJIOBHO YCTAaHOBJIEHHAH MOIIHOCTH 3JIEKTPOIIPHEMHHKOB B KBapiHupe 10-
cTHrHeT NPH rasosoil nanre 10—I14, a npu snextponante 17—22 kBr.

Ha ocHOBe npoBeleHHOIC KOPPEJS)IMOHIIONO aHajiH3a BbiBefeHbl CJedy-~
UHE 32BHCHMOCTH, I sBOJAIOIUKE C NOCTATOYHOH AJist MPAKTHYECKHX meneit
TOYHOCTLIO ONPejeHTh Hanboablyy HArpysky, KBT, B 3aBHCHMOCTH OT yHC-
Jla TPHCOeJHHEHHBIX KBAPTHP (AJig COBPEMEHHOrO YDOBHA Harpyskd TipH
n>30).

LA KHABIX 35aHHiT ¢ T230BbIME TWIHTaMH [IPH MHOTO3TaKHOHK 3acTpoiike

Praax = +2,53(Vn; (3.13)
AJST MUIBIX 3RaHKH C 3JeKTPOIVIHTAMH [PH MHOI03TaMHOH 3aCTpOiKe
Prax = 0,401 4- 5,08 Va. (3.14)

3.3. HopMHpoOBaHue INEKTPUUECKUX HAFPY3OK M MX
NPOrHO3upoBax1e

Buile oTMeyanach BaxKHOCTh NPAaBWIBHOIO ONpeAe/eHHsA
PaCYETHBIX HATPY30K Kak pemammero (pakTopa Aans Bbrﬁopa
MOILHOCTH H 4YHCJIa TPaHC(POPpMATOPHBIX MOACTAHLIMK, CeyeHHH
npoBoAOB KM KabeneH, anmnapatyphl, 3jiekTpoobopyaoBanus H,
CJI€OBATENLHO, [J151 BHISIBJIEHHSI Pa3MepOB KalMTaJbHBIX BJO-
XKeHHH B cetb. VICXOJAHBIMH AAHHLIMH, €CTECTBEHHO, CHIYMAT
(paKTHYECKHE TIOKa3aTesH, ONpeAejeHHbie Ha OCHOBe H3mepe-
HHIl' B GONILIIOM MHCJE KBapTHP H oOpaGoTaHHEIE O METOAHKE,

n3noxennoit Buie. OAHAKO 9TH HArPY3KH MOCTOSAHHO PacryT,
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raBHBIM 00pa3oM 32 CYeT YBEJHYCHHS YHCIA y mompocty
3NeKTponpubopoB, MpHobpeTaeMbIX HACENEHHEM. D10 BLI3LIBA-
eT HeOGXOAHMOCTh HMeTb B CETH HEKOTOPHIC 3jpach ¢ TeM,
y100Bl CeTh OblIa B COCTOSIHHH NMPONMYCTHTL YBEJIHyypaou1yocst
HArpysKy K KOHLy pacyeTHOro nepuoja.

Hast pacueroB 3JIEKTPHUECKHX CeTeH XWJbIX zpampii He-
oOXOJHMO BHATb HE TOJBKO (AKTHUECKHE HArPY3kyu 1o u nep-
CMEKTHBHBIE C YYETOM pOCTa HACBHILEHHSA KBAPThp GrLiToBHIMH
npubopamMu, NOSABJEHHS B TNPOHM3BOACTBE H NPQGnaxe HOBBIX
npuOOPOB, YBOIUYCHHA JOCTaTKa CéMel M T. II.

PaccmoTpum mnauGonee pacnpocTpaHEHBLE hyru onpese-
NEHVs] YACJbHBIX HArpy30K, OCHOBAHHHBIE HA BeposiTHOCTHOM
oueHke. IlepBhili M3 HHX 3aKJOuaeTCss B Cl€Aypuiem. Ms-
BECTHO, YTO HaGop SJACKTPONpHOOPOB Y PasiiMyypx cemeil
HEOAHHAKOB. JTO MO3BOJSieT NPH OONbIIOM KONMKyecte H3Me-
peHHH B TeYeHHWEe OTHOCHTEJIbHO AJHTENBHOFO BlemeHH mOJY-
YHTh KOPPEJISLMOHHbIE 32BUHCHMOCTH MAaKCHMAalbhyx Harpysok
OT YUCJI4 MU MOLIHOCTH NPHGOPOB Pa3JHYHOTO HazyayeHus.

Cpennue MakcHMyMBL, kBT, HaxoasTcs H3  pypaennil

-pmax=RCIPI+I_(02P2+"-=+RC“P"’ (315)
rae Py, Py, .., Pn— MoliHocTH MpHOOPOB, NMPHCOLpneHHLIX K

nannoil dase, kKBT; Key, Kez, ... Ken — KOIPOHLenth koppe-
asuuK (cpennHe KOI(QHUKEHTEL CIPOCA HIIH CPChupe BeposT-
HOCTH BKJIOYCHHS 3THX npuHOOPOB BO BpeMA MaKCyyyya).
Hayenua Ke: 0,6 mus oChepenns: 0,5
nJst papHonpuemnukos; 0,6 pns Tenesnsopos; 09 (¢ yqé'rom
[IB) nnst xonopmnbHukoB; 0,1 misi CTHPANBbHBIX yaypy: 0,1

Ans neurecocos; 0,2 aas yrioros; 0,15 nast npouhy npuopos.
3ajaBasich HaMeYaeMbIM YPOBHEM HACHMEH,o  kranThn

~ Jr YU HH KBApPTHP
3JIEKTPONPHOOPAMH, MOXHO ONPENeNHTh CPEIHHE yakcHMyMbl
Harpyskd Ha KBapTHPY. YCTaHOBJNEHO, YTO CPeAkpe 3HAUCHHS
koa(p¢uumnenTa cnpoca (C y4eToM HACHLIUEHHS Khapryp ssek-
TPOrNpuGOpaMu) coCcTaBAT AJS JAOMOB C Ta30BBIMH [ppraMmu Ha
KBapTHpy npuMepro 0,15, a st JOMOB ¢ M€K Thonaurami—
npumepro 0,12. Cuenyer, 0RaKko, NOMHUTb, YTO CpenHue nam-
HBl€ HArPy30K MOTYT GHITh 3HAYMTENLHO NMPEBHIWEyy B oTHE]D-
HBIX KBapTHpax. Jaa oueHkH HanGOJBIIETO PACYeTHOro MAK-
CHMyMa HeOOXOAHMO BHISICHUTD 3HAYCHHE BapHallyy pappyskm.
Bapnanuu MarpyskM npeactaBifiloT  Cco00H  gruomienne
CPEAHEKBAIPATHYHBIX OTKJIOHEHKH (CTaHAAPTa) k  cpepHeMy

MaKCHMYMY HarpyskH, ¥=0p/Pmax. TeopeTnuecky npy 6onb-
LIOM YHEJe KBAPTHP (n—00) Pmaz=Pmox. ONHAKG g yenoBusx

hﬂn\'rr‘lln TYMVITTIYETRA TITY LT V -
[]

VMIOHC NPpHHHMAaTth 3
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ropofa BO3MOXKHO BJUAHHE OJAHOBPEMEHHO AEHCTBYIOILHX (ak-
TOpOB (BCTpeuH HOBOFO IOAa, TeNenepenauw ¥ 1.4.). B peayin-
Tate Jaxe NnpH fi—»o0 HArpy3KH HECKOJIbKO BapbHPYIOT H Op
HE paBHO HYJIO.

HccanenoBanusamu YCTaHOBJIEHO, 4TO [JIs FKHJIHIIIHO-KOM-
MYHaJIbHBIX noTpebutesied npH BecbMma OOJLIIOM HX KOJHYECT-
Be y~0,1. B 3toM cflyuae BapuauMi0 MOXKHO NpPeACTABHTbL B
BHJIC JABYUJI€HA
01-Lgo/P... =0 /l—"Kc (3 16}

L7 v .2y

Ay —
| S r£ max ’ -

ﬂK{;

YunteiBas, uto Ky AJ9 OTACIbHBIX 3JIEKTPONPHEMHHKOB H
KBapTHpPLI B LeJioM H3MeEeHdaeTcH CpaBHHTCJBPHO MaJ0, MOXKHO
ONPpeACNINTL BapHAUHK H B KOHCUHOM HTOre cpcaHeKkBajiparTut-
HO€ OTKJIOHEHHe M MAKCHMAJLHYK Harpysky (IpH 3aJaHHOM
ty, ) nis Jqoboro yncha NPHCOCAHHEHHBIX KBapTHP.

Tak, HanpmMep, NpH uicie KBapTHp, pastioM 100, Kc=0,12 (aom ¢

3JEKTPOIVIUTAMH), CPEAHEN YASMbHON MOWHOCTA Pmex,yn=1 KBT/KBapTHDY ¥
YyHeae 37eKTPONPHEMHHUKOB B KBapTHpe 15

0.12
=0,173.
V= Ol+l/10015012 173

Cp&ﬂ,HEKBﬂﬂpaTH‘IHOC OTKJIIOHEeHHe
—0,1) =1 (0,173 —0,1) ~ 0,073 xBr.

Op= —ﬁmax.yn (v

Ynenvnana pacyeTHas Harpyska

P P + 20p=1-2.0,073 = 1,146 &Bt1/ksaprupa.

nax, ya_ L max, v

Bropoii, 6osiee npoCTOH K NO3TOMY WIHPOKO PaCNpoCTpaHeH-
HLIHl MyTb OrnpefeseHns H NPOrHO3HPOBAHHS YAEJBHHIX Harpy-
30K (pacyeTHbHIX MAKCHMyMOB) 3aKJIO4a€TCH B TOM, UTO Ha OC-
HOBe H3MEpEeHHil B pPasJIHYHLIX TOYKAX CEeTH (Ha BBOJAe B KBap-
TUPY, THTANWUX IUHUAX, BROZE B oM, WwinHax TIl 4 1. n.) on-

penenstorcst Pmgx, 0p U Pmay. FHlakonieHnnbie B TeUueHne psiaa
JIET 3KCIepHMeHTabHbi€ AaHHble MOTYT CAYIKHTD (C MONpaB-
KaMH HA OCHOBE OLleHKH pa3BUTHSI NPOW3BOACTBA NpHOOpPOB
H T. J.) OCHOBaHHeM [JIst BHISIBJICHHSI TEMIIOB pOCTA HArpy3oK.

OupaeMuit B KOHILE pacqemoro nepHoga MakCUMyM Ha-

npeaensgercsa U3 YPaBHEHH

1 K4 Jre wn;.;:A

P, = PA, (3.17)
rae Po u Py — pacyeTtnble HArpy3kH B HaYaJbHu K {-# rod 3K-

crynyarauud; A — kosd(PHUHERT ecTecTBEHHOrC poCTa Harpy-
30K.
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UHCHO KBAPTHP - = s « & Ho 100 100 u Gonee
Kosdpguupuenr ecrecTBeHHOro

pOCTa HArpys3oK:
Last rasHpHUUPOBAHHLIX JO-

MOB . « « « . « « « « . « 1,03—1,035 1,01—1,015
A7A JIOMOB C SJEKTPOIJINTa-
MH « . « o« « « « o o« . 1,015—1,02 1,01—1,015

Onpenenenre pacueTHLX 3MEKTPHYCCKUX HATPY30K 3THMH H
HEKOTOPBLIMH JAPYrUMH METOLAMH, KaK MIPaBHJIO, He JaeT IoJi-
BOCTBIO COBMNAJAIONIHX PE3YJNbTATOB, YTO OOBACHSIETCS BCE €llle
HeAOCTATOYHON H3YUYEHHOCTBIO PEKHUMOB paboOThl OTHENbHBIX
3JIEKTPOIIPHEMHHKOB B KBapTHpax H OTCYTCTBHEM TOYHHIX 3HA-
YeHHH CPeAHHX BEpPOSTHOCTEH X BKJIOUYEHHSA.

3.4. OueHka acMMMETpHM HArpysoK

AcuMMeTpHsi TOKOB M HaNPsiKeHHH B 3JIEKTPHUYECKHX CETHAX
1o 1000 B o6ycnosnena nepaBHOMEpHOH HArpysKoit a3 3Jiek-
TpHUeckol ceru (cHCTeMaTHyecKass aCHMMETPHUs) M BEPOSATHO-
CTHHIM XapaktepoM paboThl OLITOBHIX OAHO(A3HBIX 3JEKTPO-
NPHEMHHKOB H 3JCKTPOOCBEWICHHS (Cay4yaiiHash acuMMeTpHs).
HecumMerpusi HanpsiKeHHSE H TOKOB NPHUBOIHT K JONOJHHTEIb-

ULT'RH nn'm:hcmr MOIMMIHOCTH B QHQU"I‘I’IHQUQHT‘HH n COTY CONOTITIOL
L5 Ave L& TP AN SIVLLGIVUL LN 1O SeilDa P “Lanamn oowveln, Lwapaiilo

HHIO CPOKOB CJyKObl 3J1eKTpOOOOpYAOBAHHS, MPOBOAHHKOB H

TpancpopMaToOpOB H Jaxe K neperpyske oTHeNbHHIX (as.
JJisi OLleHKH ypOBHSI aCUMMETPHH HaNpPsXKeHHsi BBEIEHO

NOHATHE KO3((PHUIHEHTA HECHMMETPHUM HANpSKeHUs ey

il & C SiAIv A2 R1L XL

= U,/ UJI,HOM’ (3.18)

roe Us— Hanpsikenve ob6patno#t mnociegoBaTtenbHocTH, B;
U n,n0on — HOMUHAJILHOE JJHHEHHOE HallpsixkeHHe, B,
Ko3ppHurenT HeCHMMEeTPUH HAMpSIKEHUsI He JIOJIXKeH mpe-
BHINATEL 2 9.
HekoTopeiMn aBTOpaMu pEeKOMEHJYeTCst TAKIKe YYHTHIBATD
Ko3aghpuyuent neypaenosemenﬂocm €0, PABHBIH

=U / ¢ ,HOM? (3 19)

rne Uy— Hanpsioxkende HyJIeBOH NOCJHEIOBATENLHOCTH, B;
Ug,wom — HOMHHaJBHOE (pa3HOE HANpsKeHue, B.
Koagpuunent HeypapHOBELICHHOCTH TaKXKe He [0JXKeH
npeBbiluath 2 %.
Jnst onpedesieHus BblllleyKa3aHHbLIX KO3(GDHUHEHTOB B jeii-
CTBYIOLIHMX CeTSiX HEOOXOAMMO 3aMEPHTD (B TEUEHHE HECKOJIbKUX

JHeH B 3UMHEE H JIeTHee BpeM#da B yaCol MakKCHMyMa H MHHUMY-
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Ma HarpyskH Mo crnelHaJibHOH MeToAdukKe) (haszHble M JHHeHbE

HanpsXeHUs.
Ha ocuoBanny nosiyueHHHIX JAaHHBIX ONpPeAeNislOTCS Hanps-

XeHust 00paTHON H HYyJeBO| nocneﬂosa'renbﬂoc'reﬁ [17, 18]:
X = a(UAB acT UBC)/ 2U AB

Y = V-U%c_ X
Up=—Uapl2+Y[VT;
Up=(—U,p+2X)2V'3.

Hanpsaxxenne o6paTtHoOil nocJieqoBaTebHOCTH
Uy=V (U + (Uy) . (3.20)
CoOTBETCTBEHHO ONpENENsIOTCA
= (U2, — UL +U2)2U,: V=1 U3—Xz;
Ug=(U,, +X)B3—X; U=Y3—Y,

Hamnpsxxenne ByJsieBoil NOCJEAOBETENBHOCTH
Uy=V (Us)? + (Up) - (3.21)
3necy X, Y, Xo, Yo— BcnomoratenvBule Beauunss; U, U,

U;, U,— neiictBuTtenbubie (€ OJHHM LITPHXOM) H MHHMEE

(c AByMs LITpHXaMH) 3HaYeHHs HanpsikeBuit obpaTHOl K HyJe-
BOH nocienoBatesabHoctel, B. 3nas U; n Uy, no dopmysam
(3.18) u (3.19) onpeneasior koabdHIHEHTH HECHMMETPUH Ha-
NpsXKEeHHs H HEYPaBHOBELIEHHOCTH.

KoapdbuuveHT HECHMMeTpPHH HarpysoK no 10Ky, %, onpe-
JlesisieTcs N3 BblpaXeHus

Imax=1Tep 100, (3.22)
Icp

81‘—

rie Inax — 3BaUYEeHHE TOKa B MAKCHMAJIBHO 3arpyxenHoi ¢ase,
A; I.p—cpennee apudpMeTHueCKoe 3HAUEHHE TOKa BCeX TpeX
¢as, A,
Ia+1p+ ¢
Cp - 3 b

HccnenopaHMaMH YCTaHOBIEHO, YTO NPpH  Koagdhuuuente
HeCUMMETpHH BanpsiKeHus 4 % cpok cayxOm TpexdasHuix
aCHHXPOHHLIX 3JNEKTpOABUrareseil CoKpauwaercss B 2 pa3a no
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CpaBHEHHIO CO CPOKOM C.Hy}KﬁbI B p€xuMe CHMMeTpHU4YHOIrO IiH-

0
tanisA, a npu kKo3pdHunentTe necummerpun 1o toky 10% #

Gosiee CPOK CNYKOB H30JALHH TPAHC(POPMATOPOB CHHXKAETCH
Ha 16 %.

O6pabotka rpadnKoB HArpy3KH OTAEJbHBIX (a3 u cymmap-
MOB C ra3oBBIMH TMJHTaMH KO3(p(PHUHMENT HeCHMMeTpHH IO
cpeAHHM 30-MHHYTHBIM 3HAaYeHHSM B 4aChl MAKCHMyMa Harpys-
Ku Moxer goctHrath 20 %, a B nqomax ¢ ajeKTponJinTaMH (Ha
BBogax) naxe 30 Y u 6oaee. Ilo mepe nprubanikenus K muHam
TIT acuMMeTpuss pe3KO CHHKAETCH. :

H3 nsnoxenHoro cieayer, UTO HEyYTeHHAass AaCHMMeETPHA
MOJKeT NPUBECTH K CYLIeCTBEHHBIM OuIHOKaM npu Beibope ceye-
H#il PoBOIOB W Kabened, Npuuem Aaxe NMPH TUIATENLHOM H
TOYHOM pacnpesiesieHuy HarpysoK no ¢asaM B CeTAX TOPOA-
CKOTO THNa Hesb3s n30exaTb cayyaiiHOH aCMMMeTpHH, O KOTO-
poil TOBOPHUJIOCH BHILLIE.

[Tpn npoeKTHpoBaHUH aCHMMETPHIO YUHTHIBAIOT NYyTeM CO-
OTBETCTBYIOLIETO YBeJIHUEHHSI HOPMHPYEMBIX 3JIEKTPHUECKHX
Harpy3oK (kBrt/kBapTtHpa), T. €. BeOyT pacueTr no HaHGoJee
HarpyxenHol dase,

Pmax — 3pmax,(b . (323)

3.5. PacueTthi aneKTpuUECKMX Harpy3oK

Hsnoxennoie Bhillle TeopeTHYECKHE NPENNOCHIKH H MHOTO-
JieTHHE HATypHBIE HCCJENOBAHHS NMOCAYKHJIH OCHOBAHHEM .0
co3nanus yreepxiennolt 'ocrpakpancrpoem CCCP «HMHcer-
PYKUKH N0 NPOEKTHPOBAHHIO 3JIEKTPOOOOPYIOBAHHS JKHJBIX
spauuit» CH 544—82. OcHoBHEBIE NOJOXEHHST 3TOr0 JOKYMEHTA
B YACTH ONpEeJeIeHH S JIeKTPHUECKHX HArpys0K KHJABIX 3HaHHI
NpUBEJEHBl HHIKE,

Jns onpeneseHHsi 3JE€KTPHUYECKHX Harpysox, kBT, Bcex
3JIEMEHTOB CeTH (NMHUTalOLIUe JHHUH, BBOALL B 3[aHHS, IUHMHLL
HH3UIEro HanpAaKeHHs TPAaHC(POPMATOPHBIX NOACTAHUMI), KBap-
THPHL, OJLHOIC MJIH FPYMNNB XXHJIBIX JJOMOB MOMHO NOJb30BATLCH
popMyiofi

Ppp= (Pnn,yn + Pyn_u) Ryns (3-24)

rae Pygyn—ylenbHast pacueTHasi Harpyska mnorpebutesneit
3JIeKTPO3HEPrHM KBapTup rnoceMeiHoro sacesenus (tabus. 3.1)
B 3aBHCHMOCTH OT XapaKTepHCTHKH H KOJHUYECTBa KBapTup,
NPHCOEHHENHBIX K JUHHU (TPpaHCHOpPMATOPHON NOACTAHIHH),
KBT; fixs — KOJIHUECTBO KBAPTHUP, NPHCOEAMHEHHBIX K JIHBUH
(TpancopMaTOpHON NOACTAHUHH); Pypx— ylenbHasg pacuer-
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Ta6auna 3.1. VaedbHue pacueTHHle HAFPY3KM HA OAHY KBAPTHDY KMAOTO AOMA
¥ denbunle pacueTHble farpyaky, KBT/KBapTHpa, TIpH KOJMHYECTRE KBAPTHP

TloTpefutenu snexTposHepruu
1—3] 6 [ o {12 | 15 | 8 | 2 | a0 ] 60 [0 |20 |0 | 6w | 1000
Keapruper ¢ nautaMs Ha| 4,5 | 23 | 1,75 | 1,45 | 1,3 | 1,15 | 1 0,8 07 f 06 |05 | 04 |04 |04
NPEPORHOM raae
Kzaprapsl ¢ nouraMa #@al 5 2,6} 2 1,65 ¢ 1,48 1,35 1,15 1 0,9 0,8 0,75 0,7 0,65 0,55
CHHXKEHHOM Traae (B TOM UHC-
Je NpH TPYNHOBEIX YCTaHOB-
KuX) U TBEpIOM TOIJKBE
KBapTuph ¢ 3JekTpnyeckn-| 6 3,2 } 2,7 2,4 2,15 2 1,8 1,5 1,3 1,15 1 0,9 0,85 0,8
MH NAMTaMH MOIIHOCTbIO 10
5,8 xBT
KBapTHDHl ¢ 3AeXTpHYeCKd- | 7 4 3 2,5 2,15 2 1,8 1,5 1,3 1,15 1 0,9 0,85 0,8
MH IJHTAMH MOIIHOCTHIO OT
S ona da yaacrxax canosox-| 3 1,501,10 o9 |07 o7 | o6 |os |04 ]as |o3s ]| o3| os]|os
9ecKyx TOBAPHUIECTB .
 BriTOBBIE P ufwnnuuuoaepu 1,1 1 0,95 | 0,9 0,83 0,8 0,7 0,58 | 0,46 0,3 0,25 0,2 0
BO3AYyXa
fipuMeuwannsa: L. Onpeneneune PacueTHoN HATPY3KH AJA KOamdecTB KBAaPTHP, He YKA3AMHBIX B TaGAuNe, NPOH3BORHTCA IYTEM
HHTepHONsALHH,

9, YnmeabHble DaCi€THble HATPY3KH KBapTHD YYHTHIBAIOT Harpys3ky oOCBelleHHS o6ueIOMOBHIX HOMelleHuf,

3. Yneabuple pacueTHbE HATPY3KH NDHBemeHbl s kBapTHp ¢ obureft nmaowanbio xo 55 wm?% Ilpr obmed nnollafu KeapTup, DpeBbl-
mawmell YrazaHHY0, VIeJdhyyin Harpyaky chenyeT YBenHuUMTE.#da 1% Ha kaxnu@t kpazpaTHmli METD AonoJHuTeAbMOR MJomMany 8 AoMax
¢ NAMTaMy Ha npipoiHom ra3e H Ha 0,5% B AoMAX ¢ INeXTPHYECKMMH NAHTAMM W RNJAKTAMH Ha TBEPAOM TONJAMBE M CXKHMEHHOM Fade.
B oGoHX ¢Ayuasmx YBeAHueHHe yne/bHON HarpyakH He XOJXKHO NpeBulwlaTh 25 % 3Hauennfl, mpHBeneHHLHIX B TabGnulle. YXeldbHag Harpyska
OT KOHNMIHOHeDOR NPHHHMAETCs HE3aBHCHMO OT IJICILAXH KBapTHP.

4, Ilns XUALIX LOMOB ¢ NOXKOMHaTHBIM pacce/ieHHeM cemell B KBapTipe YACAbHYI0O pacueTHyl0 HAarpysky caekyer yMHoOXaThp Ha Ko-
spdunent 1,5 npu uHCAe ceMeil B KBaPTHPe Jo 3 ¥ Ha 2 mpH uHCHe  cemeR 4 u Gowmee.

5. Jlng OGHIEXHTHS KBapTHDHOre THHAa K YNeJbHEIM PacueTHEIM Rarpys3xaM, IpHBeReHHEIM B Taluude, cA¢AyeT BBOLHTb xo>(PunH-
eHT 2.

6. YneapHne pacueTHEIE HArDYSKM He YUHTHIBAlOT OGILENOMOBYIO  CHJIOBYIO HAarpyaky M OCBETHTeNbHYI0O H CHJIOBYIO HAarpyaky BCTpo-
eHHLIX HOMEMEHHE o6ILecTReHHOro Has¥auepns. B YAeRbHBIX HarpyaxaX He YYTeHo TakKKe UHpPHMeHeHHe B KBapTHpaX 3JIeKTPHUECKHX
BolloHarpesatenell H oTOIICHHSA.

N5 onpexencrnsa npH #eo6XOXMMOCTH YVTPEHHero HJAM NHEeBHOro MaKCHMYMAa Harpysok HeoBXoNHMO BEORHTH ro>pdunpenTe: 0,7
A KHJEIX JNOMOB C JCKTPHUCCKMMH MHTaM¥; 0,5—Ans XKuablX AOMOB C OJATaMu ya razoobpPasdoM M TeepicM TOIUBE.

8, Vaenpunle pacuerHzie yarpysxy neBorpurtenrym nng moBoro wimMaTHueckOTo pafioda eThanbl. |

6. BOaMOXKHOCTh NpHMeHenus HaceqeHHem GBITOBBIX KOHAHIMOHEDOR BO3AYXa B KBapTHpaX cienyeT ApenyémMaTpPHBATh B HPOeKkTAX K-
NBIX AOMOB AJS CTPOWTENbCTBA Ha lore ¢TPpaup B pafiomax, ykasanueix B taaBe CHull no npoekTuDOBauuio »xmAblX 3MaHuf, [Ipd 3ToM
yReMbuble 3JEKTDHUECKHE Harpyskd YUMTHBAOT HCNO/NB3CRAHHE TONBKO ORHOro 6blroporo KOHLMLOHePa BO3NYXa B KBapTHDEe MOWHOCTHIO
o 1.3 XBr. B MoMax ¢ SAGKTPOIIHTAMH 0pM KOJHUecTRe KBapTup Gonee 400 JONONHHTeNRBHYIO Harpyaky ot GLITOBRIX KOHAMUMOHEDOB

YUHTLIBATE HE CAENYeT.



Hasl Harpyska GHITOBBIX KOHIUIHOHEpPOB BO3/lyXa, ONpefiesieH-
HafA [AJis TeX XKe rnapaMeTpoB, 4T0 H Pgs ;.

Pacuernsie Harpyskd NUTalOUUX JHHHHA, BBOJAOB M Ha LIH-
Hax PY 0,4 kB TII or oOuero ocpeliennsi oOLleXHTHI KOpH-
NOPHOTO THIA ONpefenslorTcs ¢ yueToM KosdduuueHnta crpoca
0,6—0,8.

Pacuernas narpyska, KBT, nHTalOUMX JHHKUI, BBOJOB H HA
muuax PY 0,4 xB TII B saBucHMOCTH OT KOJHYeCTBa MpHCOE-
AUHEHHBEIX WITENCEJbHBIX PO3€TOK OOWEXHTHH KOPHIOPHOFO
THIIA onpejelisieTcs no gopmyJie

Pp,m = Pyn,m M Ko,m! (325)
rae Pypu— yZenbHasi MOLIHOCTL ORHOH UITENCENbHON PO3eT-
KH, IPHHHUMaeMas NpH KonnuecTtse poserok jo 100—O0,1 kBr,
Gosnee 100—0,06 KBT; fy — KOJHUECTBO LITENCENbHBIX PO3ETOK,
NPUCOENMHEHHbIX K nuTawumeil auuuu (seoay, T1I1); Kom —
K03 (PHLHENT OJHOBPEMEBHOCTH JJISi CETH LUTENCENbHBIX po3e-
TOK, OIpelfle]IeHHBIH B 32BHCHMOCTH OT KOJIMYeCTBa NPHCOe H-
HEHHHIX LUTENCENbHBIX PO3€ETOK.

Kosanyectso  pose-

TOK « « o o o« = Ho 10 11—-30 31—60 61—100
ITpodoamenuic

Konuuecteo  pose-

TOK + & « « .« = 101—-200  201—400  401—600  601—1000

Koadboduuuenr on-

HOBPEMCHHOCTH . . 0,6 0,5 0,4 0,35

Pacyetnas narpyska, ¥KB1, rpynnoBbix, NHTalOLNX JIHHHH,
BBOJIOB H Ha WHBax TI1 or OHITOBBIX CTAUHOHAPHBIX 3JIEKTpH-
YeCKHX NJNT OOLIEKHTHH KOPHIOPHOIC THIA ONPEeAeNsieTCs IO

dhopmyne
Pp,u.n = Py g Kc‘mn (3.26)

rae Pun— ycraHOBJieHHasi MOLIHOCTb 3JEKTPONJHTH, KDBrT;
A — KOJHYECTBO 3JIEKTPONIHNT, Ko ng — KOYPQHUIHEHT Cnpo-
ca, olipelesisieMblil B 3aBHCHUMOCTH OT KOJIHYeCTBA INPHCOCAH-
HEHHBIX MJHT

KoauyectBo miuT,
npUCOeAAHEHIIBIX K

TrErETrErEr =Y =Tatit 14

Tl
Jrininn, DbUAY, | O W #9

fine . . S | 3 6 12 40 100 200 u Bojee

Koacbcbuuuen'r
cnpoca Kejqn . . 1 0,9 0,7 0,45 0,3 0,2 0,15

Mpumevauua: 1. OnpegencHHe PacyeTHOM Harpy3kH gnsi MO yKA3aHHOro Ko-
JIHYECTBA NMAHT MNPOMABOAHTCA NYTEM HHTEPNONSLHH.

2. Tlpn noakalwuyeHHH 3ACKTPONAHTR K Tpem ¢razam cetnm kosddHUHEHT cmpoca
nns pacuyera AHHHH, nUTapilell ondy nAUTY, caAeAYeT NPHHAMATL paBHbIM 1,2 ¢ yue-
TOM HepaBHOMECPHOCTH DACHPCACNCHHS HArpyaxkd no drazam. 53



PacueTtHas Harpy3ka rpynlnoBbiX NHTalOLUX JHHHH, BBO-
noB ¥ Ha wuHax TI1 B cnyyae nogkiiouenus K HHM oCLiero oc-
BELCHHS, IUTENCEJbHPIX PO3€TOK H CTALHOHAPHBIX JEKTpUYe-
CKHX IJIHT B OCLUEXHUTHSX KOPHAOPHOIO THIA ONpeAessieTCs
KaK CyMMa pacyeTHHIX Harpysok, yMHOXeHHas Ha 0,75.

PacuetHas Harpy3ka nUTalOWMX JHHHH JHQTOBBIX YCTaHO-
BOK, KBT, onpellensercs no gopmyJe

o . n
P]J,JI = KC,HZ (Pni VnBi + PJI:') ~ Kc,n 2 Pni’ (327)
1 1

riae Ke,n— KO3((HIHEHT cripoca, onpeneneHnnii no tabs. 3.2
B 32BHCHMOCTH OT KOJIHYeCTBa JIM(DTOBBIX YCTAHOBOK H 3TaX-

Tabanna 3.2, KosphuuueHt copoca K, n 2M$TOBLIX YCTAROBOK
AJA 3[IaHHA PA3IKRUHOA ITANKHOCTH

KosdhipHuMERT cnpoca " Kospguuuent cnpoca
q"?gré"}:'(gg?”x Bis Bo- { Ras Ro- q“"gﬁ;gﬁﬁ’gg,f”x BAJ1s1 BO- § BJISi ROMOB
MOB }0 | MOB ¢BHULE MOB KO CERILE
12 srankefi | 12 srameli 12 stameit | 12 sTtaxeli
2—3 0,8 0,9 8—10 0,5 0,6
45 0,7 0,8 15—20 0,4 0,5
6—7 0,6 0,7 20 u Gonee 0,35 0,4

HOCTH 3/1aHHIl, B KOTOPHIX OHH YCTAHOBJIEHH, /g — KOJHYECT-
BO JIM(PTOBLIX YCTAHOBOK, MOAKJIOYEHHbIX K JHHHM; Pp—
yCTaHOBJIEHHAs MOLIHOCTbL 3JEKTpOABHrarenss i-d JH(PTOBOH
ycTanoBkH no nacnopry, kBT, I1B;— npononxurenbrocTh
BKJIOYEHHS 3JIEKTPOABHraTeNs i-d AuPTOBOH yCTAHOBKH, IpH-
HHMaeMas No nacrnopity, oTH. e€l.; Py — aonojuuTenbHasi Ha-
rpy3Ka OT 3/eKTpPOMarHHTHOrc TOPMO3a, annapartoB YhpasJie-
HHUS U OCBENeHus [-i JHPTOBOH YCTaHOBKH, KBT.

Pacuernnie Harpyskn nuTalomux JHHHE 3J€KTPOJBHraTe-

nefi HacocoB BOAOCHAOMKeHMs, BEHTHASTOPOB M APYTHX CaHH-

VOTHNAUOTD ATMNAONANOINT o TN v vVeT

TOanNnuUN-TAYIIILIIIrarwuy
i J iUV D UJIPLA\/IIIII[U.I\-H MW A )‘\p

lulJiiU’ S dhbAiES Ti N IAER I

JIEHHOM MOIIHOCTH ¢ y3eToM Ko3dg¢uuHenrta cnpoca 0,7.
MouiHocTh pesepBHBIX 3JIeKTPOJABHTaTeNell U 3JeKTPONpH-
€MHHKOB NPOTHBONOXKAPHBIX YCTPOHCTB NpH pacyere 3JieKTpH-
YE€CKMX HArpy30K BEOJIOB B 3/]aHHE He YUUTHIBAETCH, 34 HCKJIO-
yeiHeM TexX CJyuaes, KOrla oHa OnpelenseT BblOOp annapatos
3alUNTH H Cey€HHH NHTAIOIINX JIUHHH.
PacueTHas Harpyska Kujoro AoMa (KBapTHP H CHJIOBBIX

3NeKTponpueMHHKoB), KBT, onpenensiercs no ¢popmyae
Pp,m,zz = Fymn + 0:9Pc’

DNITNAN
LN~

(3.28)
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rae Piun — pacueTHass Harpyska rnotpebutenet snekrposuep-
rHH KBAPTHP MJIM JXHJIBIX NOMeLIeHHH OOlexuTHH, KBT, Pc —
pacueTHasi Harpyska CHJIOBHIX noTpeGuTelefi XHIBIX JOMOB
Kin oluexuTuil, KBT.

Ilpu pacuere 37eMEHTOB CeTH B aBapHHHOM peXHME OHH
JOJKHEL BHIOHMpaThCS € yYyeTOM [AONYCTHMLIX Heperpysok, pe-
rnamMeHTHpyeMux 11V,

Pacyerubie Ko3p¢uUUHEHTH MOLIHOCTH MNHTAIOWMX CeteH
KUJBIX 3[aRUi ClellyeT IPHHAMAaTD No Tabi. 3.3.

Ta6auua 3.3. Pacyerubie KOIGPUUUEATH MOLWHOCTH COS @

PacyeTHbie KO-
IMuTaomue MHEHHE nOTpeGuTeNcH UHEHTH MOL{HOCTH

KBapTuphbl ¢ 3JeKTPHYCCKHMH [LTHTaMH 0
To e, ¢ KOHAHIKOHEPAMH 0
KBapTupu ¢ rasosbIMH WJHT2ZMH Ha [PUPOLHOM 0
H CXKHIKEHHOM rase M TBEPAOM TOILIHBE
To e ¢ kKouzuHHOHEPAMA 0,
0
0
0

92

O6uee snekTpoocseliieHie 8 OOIEKHTUAX ,95

Hacoce Boaocnalixelust, BEHTHAFLUHOHHBIE YCTa- ,85
HOBKH H JApyrie CaHHTapHO-TeXHHYECKHE YCTPOHCTBA

JludToBHIE YCTAHOBKH ,6

KomneHcanuyn peakTHBHON MOUIHOCTH NOTpeOHTeNIeHl XKHUIIBIX
3[aHUN M npegHa3HaYE€HHBIX [JIS HHX LEHTPANbHBIX TEIVIOBHIX
NYHKTOB H HACOCHHIX He Tpebyercsa (CM. Takxe rJ. 8).

Mpumep 3.3. Onpenenuts HauGOABLIYIO PACYETHYIO HATPY3KY BBOXOB B

wrrr ity 1O _mmnvrrerss® wrae Thase sraronn 170 vronanmernes n ryrsrmasses [ ———

MNAUN L Fidmnobiil AUM. LAUM MMELL L4 DDAPLINPE W UAKTAME Ha llpl’llJUH"
noM rase (100 xpaprup ofuielt naomanpio 10 55 MM2 H ocranipHHe o6iedt
mnowaaso 60 M%), 8 AN(TOBLIX YCTAHOBOK MOWHOCTBIO MO 7 KBT (npm
I1B-1).

3naHue HMeeT B2 B3aHMHO peé3lepBHpyeMBIX KaGelbHHX BBOZA; K mep-
BOMY NOAKJIOYEHB! KBAPTHPHI, KO BTOPOMY — NHQTHL

Pewewnune 1, OnpenensieM pacyerHyio HATPY3ky BBoAa I € yderoM
noshittaollero  Ko3QuuHeHTa JAA KBapTHp ofuiedt mnolaavio Gosee
55 M2 Pacyernyro yaenbHyio Harpysky npimumaem no 1aba. 3.0 (c Hurep-
noJssueit)

Pyp = 0,53-100 + 0,53.1,05-72 = 0,53 (100 + 1,05-72) = 93 «Br.

2. Onpepensiem pacyernyio Harpysxy ot Jmdros (eson 2). Kosdipu-
LHENT CIpoca npuukMaem no taén. 3.2;

Pp’n"-:-" 7'8'0.5 = 28 KBT.
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NMpumep 3.4. Onpenenuts pacyeTnylo Harpysxky JIMHMYN, nuraiowmeli 64
KBAPTHPH C 3JEKTPOINHTAME MOLIHOCTEIO 8 KBT ¥ GBITOBRMY kOHmMUHOHe-
pamu Bozayxa. Obwas nnolane Kaxaoft keapTHphl 70 M2

Pemenne. OnpenenmeM pacyeTHyio Harpysky MHTapmell Juuuu ©

vyeTonM [oBRIAKINero !{Qarhrhﬂnuou'rn ANE KRANTUD OBHIOM o mrrin ot om £
JoRb AL S o WRARLRLIG Ledn RPapiunp VVILEH [OnoLliaabkio 00-
nee 55 m? (1,075) u ynenptolt Harpysks OT KOHIHUMOHepoB. PacyeTnbie
yAenpHele Harpysky OpunuMaem no 1abn. 3.0 (DOCKONBKY yucno xeapTup

MaJ0 OTIMYAETCH OT TaGJMUbl, HHTEPNONANMIO NPOH3BOMMTY, He TpeGyercs):
n 1 0O 1 /v"IF 1 N APV A 190 O =T _
g = {1,9*1,Ui{0 4~ Uy,490) 04 = 110,4 KDT,

YaenpHas Harpyska KOHAHUMOHEPA OT MUIOLIAAH KBAPTUPLI He 3aBHCHT.

BuiGop napaMeTpoB rpynnoBBIX JIHHHA KBaprup nenecoob-
pa3Ho NpOH3BOAHTD MO pac¥eTHOMY TOKY. prnl‘[ogue JHHUH
KBapTHp, KaK NpPaBHJIO, BHINOJHAIOTCS OAHODA3WLMH; YHCJIO
TAKHX JJHHHH ¥ pacyeTHHle TOKM YKa3aubl B Ta0J. 3.4,

3.6. 3aBUCMMOCTL MEXAY PacyerHOM Harpy3kok,
anekTponorpebnenuem u rog0BbIM YMCIIOM HaCoB
YCMONb30BAHKA MAKCUMYMAa Harpyaku

Tloauate pRCCMOTDERNEIX METOIOR ORPENLIERNR S7CKTPN-
YeCKHX Harpy30K H3BECTHBINl HHTEpPEC NPEACTaBMsSler noNyyeHHe
3aRHCHMOCTH MEXAY 3JeKTPOonoTpebaenueM H I'OJOBEIM YHCJIOM
YacOB HCNOJb30BAHHS MaKCHMyMa HarpyskH Tmax, KOTOpOE MO-
KeT B HEKOTODBIX CJay'uasaX CHyKHTb KpHTEPHEM nng OLeHKH

pacueTHoll Barpysku, kBr,
Poax = WiT . (3.29)

Unceno yacoB HCNOJAb30BAaHMSA MaKCHUMyMa He oetaercs IMo-
CTOSIHHBIM H CBSI32HO C yAEJIbHBIM TOJIOBBIM 3J€KTponoTpete-
nHeM. C poctoM 3JyeKTponoTpeOJeHHsT YHCNIO YaCoB  HCINOIb-
30BaHHS MAKCHMYyMa HarpyskH BO3pacTaeT BHauane GhICTPO,
a 3ateM 3ameAneHHO. Ilpy atoM Tmex B pA3NMYuBIX  TOUKAX
ceT HeofnHakoeo. Ha BBojie B KBapTHPY 3T2 BeJHyyHa 3HAYH-
TEJIbHC MEHblIe, YeM Ha BBOJE B JOM, U T. 1.

HMenHO nosTOMY HeJb3sl pacnpoCTpaHiTh TEMnnl npupocTa
3NeKTponoTpebreHts Ha TeMNbl NPHPOCTa HArPY30K, nocie-
HHe BCerja 3HauHTeJIbHO Menbiie. B [19] navw synupuyeckue
$OpMyJNH AJisi onpegenenus Tmax, Y. B 3aBHCHMOCTH OT YHCJa
PHCOEAHHEHHBIX KBapTHP K HaHHOMY 3JIEMEHTY ceTH

750V n

Tmax = ’
0,3 V' n 41

(3.30)

56



TaGauna 3.4. TpynnoBbie JHHUM KBapTHP XHALIX NOMOBR

PacyeT~
3nanua HasnayeHne rpynnoBuX JHHHH U X)
TOK, A
L
JKuabie aomMa ¢ Tlutanvie raMno ofnero OCBEUIEHHH 16

JMTaMH Ha raso-| IluTanue lnTencespbHBIX poseTok Ha ToK 6| 16/25%
obpasuoM ¥ Teep-| w 10 A

JOM TOIJIMBE Muranue snexTpuvecknx ObiroBeix Mamun| 25
¥ npuGOpOB mouHocTHIO A0 & KBT
Kunoe aoma c| [luranse Jaamn o6mero ocsellcHUs 16

ssiekTponsintamu Ao [luTamme lrencenpHbIX posetok Ha Tok 6| 16/25%
5,8 kBT Hi0A

IMutaune snexrpuyeckoff MauTh M GhiToBHIX | 26—32
Mali¥MH M OpuCopos MOWHOCTEIO 10 4 kBT1*?

Ruanie poma c| Tlutawue AaMn oGmero oCBelleHUs 16
saexTporinTamu or| IluTamwe Iutencegpnbix posetok wa Tok 6] 16/25*
59 no 8 kBr ul0A

TMurauue 3nexrpuyeckofl MAUTH 1 OHTOBRX 40
MaliHi M npuGopos MOLIHOCTEIO A0 4 KBT**

JXuame noMa ca- I[Tutanue naMn ofulero ocselleMHd M LUTel- 16
JAOBONYECKHX TOBa-| CEeNLMBIX PO3ETOK
pHLLECTE

* B 3naMcHATENe YKa3aHbl pacy€rHele TOKH TPynrosofi AHHHH, K KOTOpoH mnogz-
KaouaeTes GuTosoll KoMnHIHOHED MollmocThio po 1,3 KBT.
¥* QOUHOBPEMEHHOE BKJKYCHHE SJAeKTPOnmaMThEl ¥ OHWToBOR MAlMHB HAH npxGopa
H2 NOAHYK) MOULHOCTb HCKJAKYACTCs.

JJisi JOMOB € Fa30BLIMH IJIHTAMH NPH A—>00 Tia,==2500 u;
200
max

0,4V n+4,3

JUIS1 IOMOB € 3JIEKTPONJIHTAMU NPH A—>00 Trare=5400 u.

OTmMeTHM, YTO PACCMOTPEHHBIE METOABl, KaK NpasBujo, Ga-
3BPOBANIHCh HA CTATHCTHYECKHX AaHHbBIX. OJHAKO NPH BBHICOKHX
TeMnax paspHTHS NPOH3BOACTBA NPHOOPOB B NEPCHEKTHBE BO3-
MOXHO MNOsiBJeHHEe NPHOOPORB, N0 KOTOPHIM 3IKCINYaTauHOHHLIX
JIAHHLIX HeT.

[Tonb3ysicb H3JOXKEHHOH MeTOAMKON, BIIOJIHE BO3MOXHO
OLIEHHTb Harpy3Ky OT 3THX npubopos. Tak, HanpHMep, npea-
CTaBJseT HHTEPEeC OLCHUTb HArpysKy OT HOBOH 3JIEKTPONJHTH
MOIHOCTLIO 8 KBT, 0CBOEHHO! NpoMBILIIEHHOCTDIO,

Mpumep 3.5. OnpeaennTs pacyeTHyo HAarpy3Ky Ha BBOAE B KBapTHpY
OT 3JEKTPONINTH MOLIHOCTEIO 8 KBT,

, (3.31)
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Peuwenue 1. OueHuM cpenHiold BEepOATHOCTb BKJIOYEHHS 3JCKTPO-
nautsl, [lpy 3TOM chenyer y4YHTHIBATh, YTO KOJMYECTBO NPHrOTOBISeMOit
NHILY He 3aBHCHT OT MOWHOCTH 3JICKTPOIJIHTEL B ABJSCTCS] BEJHYHHON IOY-
TH NOCTOAHHOW. Torna DPAcXOX 3MEKTPOIHEPTHM NAuTH MowHocThid 8 kBT
He NOJIKEH CYLECTBEHHO OTJHYATBCA OT AAHHBIX, NPUBCACHHBIX B TaGna. 2.2,
nostoMy npunumaem W=1000 xBr-u/kpaprupa. IlpuMmem Takie, 4T0 NO
ycJaoBUSIM OBLIT2 BK/OUCHHE MJHTH BO3MOXHO He Gonee 8 y B cytku. Torzaa

- 1000
= Wity D) = a5

2. IlpunuMas, yTo MAHTA COCTOHT H3 NATH ANEKTPONPHEMHHUKOB (4YeTH-
pe KOHGOPKH B xkapodynhbifi mkad), Ha ocHOBaHuM shipaenus (3.4) s
GUHOMHHANLHOIO 32KOHZ ONPefieNM, KAKOC YHCAO H3 3THX 3JeKTPONPHEM-
HHKOB MOXeT OBITL BKJIOYEHO oaHOBpemenHO. Peaysnbrath pacuetoB cBo-
AATCA K CeRyiomemy:

= (,043.

Moo v v vt oo 0 1 2 3 4 5
pf(m.ﬂ)z = s e w * e @ 0,8!3 0.98 l I l l

Taxum o6pasoM, MOXKHO npepnosararth, YTO OJHOBPEMEHHO BKJOYACTCSH
He Gosee nByx anexktponpuemuuxos. Clenosareqmuo, ko3dGdHIHEHT CIpoca
SJEKTPOIVINTE HA BBOAE B KBAPTHUPY COCTABHUT HE GoJiee

Ke =— =0,4,

5
¥ pacuernasi Harpy3xa Oyaer pasHa
P’nax == PYCT Kﬂ — 8'0,4 —_ 3,2 KBT-

Fnaea uyeTsepran

ONPEQENEHUNE DNEKTPUHECKUX HAIPY3OK
OBLLECTBEHHbIX 30AHMA

AnekTpHUECKHe HArpy3kHn J060ro o611eCTBEHHOrO 3J1aHHsA Cla-
raloTCsi H3 HArpy3ok 3JIeKTPHYECKOr0 OCBElLUEHHMS W CHJIOBOrO
3J1eKTPOOOOPYIOBAaHHA. YCTaHOBJIEHHAS MOIHOCTD JlaMIl 3JIEK-
TPHYECKOrO OCBELIeHHUs ONpe/iesisieTCA Ha OCHOBAHHH CBETOTEX-
HHUYECKHX PACUeTOB, KOTOphHIE B HACTOAIEH KHHIe HEe pacCMaTpH-
BaloTCA. MOIHOCTL CHIIOBBIX 3J€KTPONIPHEMHHKOB NPpHHHMAETCH
Ha OCHOBAHWUH TEXHOJOrHMYECKUX H  CaHHTAPHO-TEXHU4C-
CKHX paszjeniop npoekrta. OaHako pekUMH paboThl 3THX BHIOB
o6opynoBaHUsi Ha CTaAMH pa3paboTKH NpPOeKTa 3JeKTpoobo-
PYyJOBaHHsl BBIIBHTH TOUHO HE MPEACTABJISAETCHA BO3MOXKHBIM,

o8



Mexay TeM npaBuJbHBIA BbIOOp KO3(¢HINEHTOB, XapakK-
TEPU3YIOLIMX 3arpy3Ky, OAHOBPeMEHHOCTb paboThi, HecoBnaje-
HHE MAKCHMYMOB Harpy3ku pasjiMuHBIX NOTpeCHTeNeH, HMeeT

BaXKnefiliee 3HavenHe A BHOOpa CXeMbl CeTH, annapartos 3a-
WINTHI, CeuenUH NNDOBONOR U KabelieH.

4 AAFly Wwr AW-Risaxs a2 WS AN SRS AL A ARRANS WA A

3a mocseiHHe FOAbl NPOBEJIEHb HCCAenoBaTeNbCcKHe pabo-
TH [0 H3YYEHHIO 3JIEKTPHYECKHX HArPy30K pasfHUHbIX 00liecT-
BEHHBIX 3/l1aHHii, KOTOpbiE MO3BOJHJK CO3/1aTh HAYYHO-OGOCHO-
BaHHYIO METOAHKY, 00ecneuHBaoULyl0 NpaBuJbHOE OpeeleHHe
BCeX NMapaMeTPOR 3JEKTPHUECKHX CeTeH.

D11 pabots nposoaunancs MHUMUTIIL, AKX u psanom apy-
rux oprauusanuit. B 1974 r. 6nna yrBepxaena Focrpaxian-
ctpoeM CCCP «HMHCcTpyKuHsS N0 NpOEKTHPOB2HHIO 3JE€KTPO0GO-
pynoBaHus OOLLeCTBEHHBLIX 3ZaHNWH MAcCCOBOFO CTPOHTEJBCTBA»
BCH 19—74/Tocrpaxaaunctpoit!, paspaborannas LIHHUHIII
HHXeHepHOro obGopynosanus Tocrpaxpanctpos, JleHnHrpal-
ckum otaenenneM I'IIM TaxnpomanekTponpoekt MHEMOHTAX-
cneucrpoa CCCP 1 MHUUTIII I'masAITY r. Mockssl. Ilpu
COCTaBJIeHHH HHCTPYKHHMHM HCNONb30BaHbI MatepHallbl HCCJIEAO-
Banuii ¥ paspaborok AKK um. K. [i. [Tampunora MuuXKHIKOM-
xo03a PCOCP, wuncruryra «Jlemnpoekr» Jlenropucnoaxowma,
HHUHIIT 10proso-6biToBEIX 3/aHiil H TyPHCTCKHX KOMILJEK-
coB l'ocrpaxpanctpos 1 HHM Moccrposs Mocropucnoskoma.

B 1976 r. MHHMHTIII copmectHo ¢ MKC Mocanepro pas-

paborann «PexoMenzauny no onpenesieHHI0 paCyeTHBHIX 3JeK-
TPHYECKHX HArpPy30K MNOJUKJIWHUK, alTeK U O0JLHUL, COODV-

AFRSAS LA UVALSERLAFBEAEIR3y dasi A wiaAs aa ViAfiissday uuul_’J

daemblx B Mockse», yrepxaennnie ['nasAITY r. Mocksbl.
B 1979 r. noarotoBneHnl, corsacopaibl Moc3Hepro H  yTBep-
waeHnl [naBAITY «PekomeHpanuy NMo NPOEKTHPOBAHHIO 3JI€K-
TPooGOPYAOBAHNSl AAMHHHCTPATHBHEIX 3JaHHH M TOCTHHHL,
cTposimiMxcsi B Mockse», e HMeeTCs chenuatbHEIL pasnen
No ONpeieNeHHIO 3JIeKTPHUECKHX Harpy30K.

Kaxk noKaseBalT pacuerh, OCHOBaHHLIE HA NPOBEAEHHBIX
HCCleoBaTENbCKHX paloTax, BHelpeHHEe HOBHIX METOIOB OIl-
pepenenns 3JeKTPHUECKHX HAarpys3ok olecneunBaeT 3HAUHTENb-
HbIH 9KOHOMHYeCKHi1 3ypeKkT. Tak, exxeronnas s3KOHOMHsI TpaH-
C(popMaTOPHOH MOLIHOCTH TOJBKO NO MoOCKBe COCTaBJAsIET He
menee 25 ThHIC. KB- A.

Viznaraemas HHKe METOIAMKa pacueTa 3JIEKTPHYECKHX Ha-
I'PY30OK OCHOBHHIX BHAOB OOlIeCTBEHHEIX 3aaHuil Oasupyercs
Ha MHOrOJIETHHX HATyPHBIX H3MepPeHHAX M nocheaylomed o00-
paCoTKe NOJYYEHHEIX JAHHBIX METOLAaMH TEOPHH  BEPOATHO-

} B nacrositiee BpeMsl YTBePXACHa HOBas PeAAKUUA YKA3AHHOIO A0~
xymenta (CH 543—82). 5
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TepHanoB KO3 (ULHEHTH], YKa3aHHLIe HpHBeneHHbIX HHKE
TabJHLaX, MOTYT YTOYHSTBCSA.

IIpu pacyere ajeKTpuueCKHX cerell HeEOXOMMMO YYHTHIBATD
KO3GPHINEHT Cnpoca, NpeACTaBAsOnNl cob0Hl  OTHOUIeHHE
pacyeTHOl NOTPeBJIsIEMOfi MOLHOCTH (narpy3kn) Ppax (moay-
4aCcoBOH MaKCHMyM) K yCTaHOBJEHHOi MomuocTH Pyer pabora-
IOIHX 3JEKTPONPHEMHUKOB,

I — P /D (4 1)
e  max'* yer- 15.4)
B ycTaHOBJEHHYXO MOWHOCTL HE BKJIOYAETCS MOIIHOCTL pe-
3EPBHLIX 3JEKTPONPHEMHHKOB, MOXAPHHIX HACOCOB 4 T. M., 32
MCK/IIOYEHHEM Tex CJiyyaer, KOria 37Ta MOLLHOCTb Onpenelisier

cedeHHs: MPOBOJIOB # Kabesyeit 1 BEIOOp annaparop 3aUIMTHL,

4.2. Harpy3sku oCcBeTUTeNbHbIX CeTel

Kos¢pduunenrt cnpoca Ajisi pacyera rpynnoBplX JHHHH pa-
fGouerc, 3BaKyauHOHHOro M aBapHHHOrO OCBElleRHA 371anMij,
WITENCENbHBIX PO3ETOK, a TakKiKe OCBELIEHHST BHTPHH H pekJia-
MBl cacAyer NpUHMMaTh paBHbIM efvHMne. us pacyera Ha-

TaGnuua 4.1. KoaphruuenTs Crpoca AjiA pacyeTa Harpy3tk
padoyero OCBEUICHHS NUTAOWMX JHHHAE U BBOAOB O0OWECTBEHHBIX 3XanHii

Kosdipuupenta cupoca K o UPH YcTaHoBJleH-
HOU MoutHOCTH 3/ieKTPHYECKOT 0 OCBeuwleHus, KBT

IlpefiopusTHA H OpraHu3alHy

no 25 | 2650 | 51—100]101-200)201—500 gg?lel:z

Foctennuw, yuetno-npouseon-{ 0,6 (0,5 10,45610,4 0,35} 0,3
CTBEHHbIC TOMEIIECHUA, Clia/IbHbie
KOpIyca M  aAMMHHCTDATUBHHE
noMeLeyHst (THOHENCKHK Jareped

pepnpustus  obuecteennoro| 0,8 10,75 10,7 10,651 0,6 | 0,5
nUTANust, feTcanhbl, saciu

O6uieobpasoparensible  mko-| 085 | 0,8 [ 0,7510,7 | 0,65 { 0,6
Nbl, TNpodTeXyuuaHuu{a, CPERHHE
cneiuadipibie  yueOupie 3aBefe-
HUA, OpranusaiMd w9 yupemie-
Husl YTpaBJeHust

[Tpennpusituss  Toprosan, npo-} 0,9 {0,8510,8 {0,7510,7 | 0,65
eKTHBIC H KOHCTPYKTOPCKHE Op-
raHHsaiy, mapukMaxepckue

Hpeanpustust  Gwiroporo  o6-} 0,85 0,8 | 0,751 0,7 [ 0,65 | 0,6
CJIYXKHBAHHA

A TEITAT YT TITSES FIFrrr aFESUT n R f\ 77 n 7R n 7 —— ——

IMITLICKh Y l’l ll JITIDWIIVIFI I YD Aol A Uy 2 My d S .

BoabHUIE 07, 10,6 10,5 10,4 |0,35]|0,3
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IpY30K NHUTAIOIMX JIHHHA U BBOJOB pafoyerc ocBELIEHHS] MOXK-

HO nPHHAMaTh KoadduusenTr cnpoca no taby. 4.1. Pacuetnas

Harpyska npy 3ToM onpeiensiercs no Gpopmyane (4.1).

PacuyeTHble 3n€KTPHYeCKHe HArPY3KH JHHHI, NHTAIOMHX ce-
1y

TanronLULIY NDNARRETNOK. annenanawyrta no thonMmviae
s APL NGy Y t’vv‘-’ U"’ Vlly‘-"-\w"llu 1\-’" A LT \t"—’l—'"‘.’ bl

(4.2)

rie Pycrm~— yCTaHOBJIEHHAs MOIIHOCTb 3JIGKTPONPHEMHHKOB,
ACAKJIOYaeMblX K OLHOH WITencenpHoil poserke. Moxer ObTb
nprusita 0,05 KBT Ans yupexxpenuil ynpaBleHHs, NPOEKTHBIX
Y KOHCTPYKTOPCKHX opranusauuit u 0,06 kBt — ans npeanpus-
THH OCIIECTBEHHOTO MHUTaHUS, KUJIBIX MOMEIEHH TOCTHHHUILL.
Ecny B HOMepax FOCTHHHI OTCYTCTBYeT ofLiee ocBellelne (mo-
TOJIOYHOE, 3aKapHH3HOE U T. M.), Harpy3kH WTENCENbHOH CeTH,
npeiHasHayeHHoH AN NMUTaHHS NEPEHOCHHX CBETHIbHHUKOB,

maxJu Pyc'rmancma

Tabanurua 42 Koshpuunent cnpoca 58 pacyeTa Harpy3ok
CeTH ITENCEeNBHRIX PO3ETOK

KosdduuueHT cnpoca K .1
3naHHA H NOMeweHnn HTaoWas Bpon B afa-
CeTh Hueg
Opranusanun ynpaBjeHHf, NpOEKTHbie W 0,2 0,1
KOHCTPYKTOPCKYE OPrauH3alMy, yupeskaeHHs
(HHAHCHPOBANNHA, KPEAHTOBAMHA, roCyxmap-
CTBEHMOrO CTpPaXOBaHUs
Foctunuue:, oGenenuble 321K, NPeANPHATHS 0,4 0,2
6LiToBOroe o6cayxusanus, 6uOaHOTEKM, apx-
BB
O611e06p as0BaTeAbHEE LIKOJM, TPO(pTeX- 0,2 0,1
yuMauIa, cpefuMe CneuHaibHbie yueGHble 3a-
BEACHMS, NETCKHE SICJHH H CAlbl
AnTeKH, NOJHKIHHEKH 0,3 0,2
BoaphHIil b 0,2 0,1

CHAENyeT OnpenenfiTh, Kak AJsi ofLiero OCBELUEHHS; My — KO-
JIHYECTBO IUTENCENDbHBIX PO3ETOK; K¢, — KOIPPHUHEHT CIpo-
ca, npuHUMaeMuiit o 1abJ. 4.2,

nnu COBMECTHOM NHTAHUH OOmMMH JNUHHSMU (BBOJL aAMH)
CBETHJILHUKOR of1lero OCBelleHHs M WITENCENLHBIX PO3eTOK
(MECTHOrO OCBEUIEHHS) B ANTEKQX, NOAUKAUHUKQX U OOabHU-
yax cymmapras — pacyeTHas MONHOCTb, KBT, onpeaensercs
no gpopmyde

Pmaacz = (PYCTiO + O:IPYCT.IH) Kc.,o + Pyc‘l‘,B‘a ’ (4'3)
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rae Pycr,o— YCTAHOBJAEHHAA MOIUIHOCTE OOCILErO OCBEelleHHs,
KBT; Pycru— 0011as YCT2HOBJEHHASA MOIHOCTE LITENCENbHBIX
pPO3€TOK MeCTHOro OCBelleHHsI (MOLIHOCTE OJHO# PO3ETKH MO-
et Goith npuksita 0,06 xBt); Kco — koapduuuent cupoca
Ans1 cetH paboyero OCBelleHHS, NMPUHUMaeTcss 1o T1aba. 4.1;
Pycr,s,a — pacyeTHasi (yCT2HOBJEHH25) MOIIHOCTB CETH 3BaKy-
AUMOHHOr0 U aBapHHHOrO OCBElEHHS.

Jlnast Bcex Apyrux obllecTBEHHBIX 3[aHHWI CyMMapHas pac-
YeTHas1 MOLHOCTE Paxs OCBelIEHNs] OnpenensieTesi o Qopmy-
Jie

PmaxzzPyCTcho+PyCTch(u+Pyc1raa9 (4.4

P..,..ﬂ,.—-vr'mnnnnpnnan MOLLLHOCTE ofuiero patodero oc-

rae fyer,e — YCTAHOBNCHHAS MOLHOCTE 00umiero padodero

BeilleH M, I\BT.

4.3. Harpy3sKku cunoBbIX ceTel

Mpennpusitun  obuiecTBeHnoro nutanna. Kosdpdunuent
CIpoca AJfl pacyera 3JIeKTPHUYECKHX HArPy30K NHTAIOIHX H
pacnpenesuTesbHbIX JHHHN ¥ BBOJOB CHJIOBOH CeTH MpeAnpHs-
Tatnuuwa 4.3. Kosdpdunuentnl cnpoca ana packera Harpy3ok

NMUTAOWHUX ¥ PACTPEAETHTELHBIX JHHHI K BBONOB CHIOBbLIX
NEKTPHYECKHX CeTeidl MPEANnPHATHII OOIMECTBEHHOTO NUTAHHA

YaenLHeilt pec ycra-
HOBJIeHHO wvOILLHOCTH Kosdpduuuenr cnpoca K, . 0pu spdektupnoM Yucie
TEIIOBOFO OLOPYJO- 3JIEKTPONIPHEMHHKOB 1
pauna (G6e3 apTOoMa- 9
TEKU) B abneii
ycraluopNeHHol Mot -
HOCTH CUJIGBOTO
SMIEKTPOC JOPY R OBAHH S,
NOAKJIIOYEHHOT 0 3 5 8 10 15 20 30 40 60
K RAaHHOMY 371eMEeHTY
cetu, 9%

-3
(%11

0—10
11—30
3160

0,65

0 5
0,6510,

0

0

¥ ]

»

(&1}

; 0.4 '

H ? 0’5 ? ¥ ’
,8510,75 50,5 , ,
61—90 510,9 10,8 5]0,6 ) )

91—100 510,910,85]0,8 10,75]0,6 10,55 0,4

Mpumeganuda: 1. K renaoBoMy 06OpPYEOBAMUIO CREAYET OTHOCHTB: 3JEKTDH-
YCCKHE nNhRUTkl, SREKTDHYECKHE Mapm{’rm anexrpuqecm—le CKOBOpOA b, SHEKTPHQECKI‘IE

\unhﬂnquﬂ i ] vnﬂn x’rnnnuun l'!'lllgr"\ TIOrE IO vﬂ'l"'nl‘_'l I'x uunn-runl_uuuu {fina n_
MAdpvatiore RV AN AVpELn Lﬂ' JdL\ul\ll}l.l‘l\-Ll\ll\t :::::: VUL ab

TOMATHUKH) H T. I

2. Onpenenenue ko3dpdbuuuenta cnpoca AR 3HAYEHUH YCTAHOBNEHHON MOU[HOCTH
Termosoro oGopyrorauus U 3Q(hexTHRHOrO YHCAZ 3NEKTPONPHEMHUKOR, He YKA32HHBIX
B TaGnMie, NPOHSBORHUTCHA NYTEM HHTEPHONALHU.

3. MomHOCTb pe3epPBHBIX S1EKTPONPHEMHHKOB B OOILYI) YCTAHOBJEHHYIO MOLIHOGCTH
HE BKJKYAETCS.

A Paroarir ArNESL Y wrrITirer —~ 3 - TTEALE
. rau,-unn_ynu uulp_yan.y AHHHH, K l\UlUlJ'Un NOAKJAGYeH U,u.nn :rucnlpuuyn\.mnlu\,

onpepensitoT ¢ KosdhdullnenTom cnpoca, paeHeiM [, 8 A SAEKTPONAUTH — 1,2, yuu-
THIRAIILHM HepaRHOMEPHYI HATDY3KY no ¢asam.

[—
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THH ObOLleCTBeHHOrO NMHTAHHA npHHHMaercs no Tabha. 4.3 B 3a-
BHCHMOCTH OT 3(P(PEKTHBHOrO YHCJIa 3IJEKTPONPUEMHHKOB H
YeJbHOrO BeCa YCTAHOBJEHHOH MOIIHOCTH TEIJIOBOIO HeaBTO-
MaTH3HPOBAHHOTO TEXHOJIOTHUECKOrO obopyROBaHHs B QPlieH
YCTAHOBJEHHOH MOLIHOCTH BCEr0o CHJIOBOrO TEXHOJOIHUECKOro U
CaHUTApHO-TeXHHUeCKOro oGopyaoBauusi. Kak # Aasi cetd oC-
BelleHus, pacyeTHasi Harpy3ka JHHH$I CHJOBOJ CeTH ONpeneis-
ercst o ¢opmyne (4.1).

heKTUBHOE 4HUCAO 3NEKTPONPUEMHUKO8 — €CTh 3KBHB2-

HAMTHNAL JEATTN nnupuuuunn M_ nnunnnnumv l'ln N HMY N
VIV L1 R Adnry,. TANANAVAILS l_]ll\/l'&lllll‘vu [‘43, VHI.JUIJ llul.l‘ aa y\_lllllL'LJ l}u

G6OTH, OAWHAKOBO# MOLLHOCTH, HMEIOUIHYX TOT XK€ PaCUeTHBIH
MaKCHMYM HarpyskH, 4TO H 1 3J€KTpONPHeMHHKOB, pPa3aHyHBIX
N0 MOMIHOCTH H Pa3HOXapaKTEPHBIX NO pexXuMy paboThl, NpH-
COENUHEHHBbIX K JaHHOMY 3JIeMEHTY CeTH.

P deKTHBHOE YUCHO 3JIEKTPONPHEMHUKOB ONpeessieTCs 10
cjeAyoWHM QopMyaam: :

npy obuieM YHCIe 3JEKTPONPHEMHHKOB n<: 10

[ n \2f| n 0
- (2 pHOM,i) / N Piowis (4.5)
1 1

NpH o6IeEM yHucae sjeKTponpHeMuukos n>10

n

2 2 PHOMi
n, = - , (4.6)

PHOM,max
rie n— ofliee YUCHO 3JeKTPONPHEMHHKOB, NPHCOEHHEHHBIX K
JAHHOMY 3JIEMEHTY Ce€TH; Pyom i — HOMHHaNbHAA (YCTaHOBJICH-
Hasi) MOIIHOCTB i-rO 3JEKTPONnpHeMHUKa, KBT; Puom,max — HO-
MHRaJbHast (YCTaHOBJEHHAas1) MOLIHOCTE HanOoMblIero 3Jek-

TponpHeMHHKa NaHHOHN rpynne, KBT.

Ipennpusitun Toprosau. KoadouuueHt cnpoca Anst pacue-
T2 Harpy30K NHUTAKOIIHX H paclnpelesUTeNbHBIX JUHHA U BBO-

JIOB B 3JlaHHS CHJIOBBIX 3JIEKTPHUECCKHX CeTeH NPOROBONBLCTBEH-
HBIX ¥ NPOMTORADHBIX Mara3vHORBR B 32BHCHMOCTH OT YHCJa NPH-

1l /gl Lt SIS S8 B 240 ) £ LN, DLL IAFIL L L W I 4 ) A LI J1488

CoeqUHEHHBIX SﬂeKTpOIIpHeMHHKOB H NPOUEHTA YCTE!HOBJIEHHOH
MOLIHOCTH XOJOMHJBHOIO ¥ MOABEMHOrO o6OpyioBanuss B 00-
el YCTAaHOBJEHHOH MOIHOCTH CHJIOBOrO 3J€KTpoo0opyloBa-«
HHSA, NOAKIIOUEHHOTO K NAaHHOMY 3JIEMEeHTY CeTH, caellyet npH-
HUMaTb no Tabu. 4.4.

FocTHHMUR ¥ OpraHMaanuu ynpasienusn. KosddhuueHTH
crnpoca s onpelesieHlsi Harpy3oOK B CUJIOBBIX CeTsiX (NMHTaI0-
IHX JHHUAX H BBOAAX) TOCTHHHL M 3JaHHH OpraHH3anmit yI-
paBJEHHA B 3aBUCHMOCTH OT YHCJIA 3JIEKTPONPHEMHHUKOB H
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Ta6nuuwa 4.4, Koadgduuuent cnpoca Nas pacyeta HAIPY3CK NHUTAOUMX M PACTIPEleHTeabHbIX JHRHIL
H BBOJOE CHJOBHX 3MEKTPHUECKHX CeTeil NPONLOBONBCTBEHHBIX H NPOMTORAPHBIX MAFA3HHOR

e

VrAensublil Bec yoTaHOBJeHHOMN Kosgnunent cnpoca Kg, o TPE YHEAE NPHCOSAHHEHHHX 3MEKTPONDPHEMHAKOB £
JUTHOCTH NOJOLHNBHOTO H nOAD-
emHoro (T1B-1) oGopyaopawuiis —
Y0sefl YCTaHOBMEeHHOT MOLLHOCTH
HAOROT O 'SJIEKTpC)OGOpyILOBaHHSI,
OOTKNUEHHOTO K TAHHOMY 3 6 8 10 15 20 30 40 60 80
2JEMEHTY CeTH, Y
0 0,95 0,9 0,8 0,75 0,7 0,65 0,6 0,6 0,6 0,55
10 0,9 0,85 0,75 0,7 0,65 0,6 0,6 0,55 0,5 0,45
20 0,85 0,8 0,7 0,65 0,6 0,55 0,55 0,5 0,5 0,45
30 0,8 0,7 0,6 0,6 0,55 0,5 0,5 0,45 0,4 0,4
40 0,75 0,65 0,6 0,55 0,5 0,5 0,45 0,4 0,35 0,35
50 0,7 0,65 0,5 0,5 0,5 0,45 0,4 0,4 0,35 0,3
60 0,7 0,65 0,5 0,5 0,45 0,4 0,4 0,35 0,3 0,3
70 0,7 0,6 0,5 0,45 0,4 0,4 0,35 0,35 0,3 0,25
80 0,65 0,35 0,45 0,45 0,4 0,4 0,35 0,3 0,3 0,25
81—100 0,6 0,55 0,45 0,45 0,4 0,35 0,3 0,3 0,3 0,25
llpuMevannasa |. OnpenenehdHe KosddHIHEHTa COpPOCA ARS8 3HAYCHHE HPOUEHTOB YCTAHOBAEGHHOM MOLIKOCTH  XOMOAMABHONG P

beMHore OOOPYLOBAaHHS B YHCIa NPHCOSIHHEHHBIX 3MEeKTPOIPHEMHHKOB, He yKa3aHHBIX B TaGaule, TPOH3ROAKHTCH MyTeM HHTEProAALHH

2. MOIOHOCTE pPe3epPBHbIX 3IASKTDOND

HEMHHKOBE B OOMIYIO YCTaHOBJEHHYI0 MOIIHOCTE CHAOBOrO 37AKTPOOGOpynOBaHHA He BKAKOYA-

1.
3. Tlpu uHCne ApHCOENHHEHHBbIX SACKTPONPHEMHHKOB MeHee 3 ponmyckaeTcq OPHHEMATh KO3 GhHUHMEHT cupoca, pasHuf 1,



nponeHTta (yAEAbHOrO Beca) YCTAHOBJACHHOH MOIIHOCTH CaHHU-
TApPHO-TeXHUYECKOro o0OpyJloBaHHsl (BEHTUAATOPH!, KOHIUI[HO-
Hepbl, HACOCH], U T. N.) B O0Iell YCT2HOBJCHHOH MOIIHOCTH CH-
JIOBOIO 3JIEKTPOOCOPYAOBAHHUSA, NOAKIIOYEHHOIO K JAHHOMY 3Jie-
MEeHTY CeTH, MOXHO NpHHHMAaTh no TadJh. 4.5.

Tatauuya 4.5 KoshhuutenTsl cnpoca AJs pacyeTa NUTAIOIGHX JHHHH
H BBOAOB CHUIOBHIX cereidl opravusaumit ynpasaenus (Ge3 nuite6a0ko0B)

u rocruuun {(Gea nNecTONaHOR)
- " ‘ W AP ll\l\n vr“lluu ,

¥aenvHb! pec ycra-
HOBJIEHHOH MOL[HOCTH
CAHHTAPHO - TEXHHYE-
CKOr'C CBOpYROBAHHA
B 0611_[%& YCTAHOR-
JeHHO® MOINHOCTH
CHJIOBOr'C SAEKTPO- 5 8 10 15 2 30 50 100 200

oGOpYROBaKUA, Y%

Koapduuuenr cnpoca K¢ o OpH YHCJIE SAEKTPONPHUEMHUKOB

100—85 0,8 {0,75{0,7 {0,65]0,65]/0,6 |0,55{0,55} 0,5
8475 0,7510,7 |0,65]0,6 |0,6 (0,6 {0,55]0,55] 0,5
7450 0,7 10,65/0,65)0,6 16,6 10,55}0,5 10,5 | 0,45
4925 0,650,6 0,6 |0,55}10,5 10,5 {0,5 |0,45] 0,45
24 u meHee 0,6 |0,6 {0,55/0,5 10,5 [0,5 [06,45]0,45] 0,4

MpuMegaHUe IDEeKTPUYLCKHE HAIPYAKH [HneOGNOKOB 1 PECTOpaHOB onpe-
AenstorcA o Tadn. 4.3.

likoap, yuyeOubie 3aBeneHHNl, NPEANPHATHA OBITOBOrO 00-
cayxuBanus. Kosdpguuuentol cnpoca K AN ONpeneneHHst
3NEKTPHYECKHX HArpy30K CHJIOBBIX CETeH, MUTAIOWHX TEXHOJIO-
rHyeckoe O0OpyIOB2HHE YKa32HHBIX BHIIE 3[2HHH, MpHHHMAa-
IOTCA paBHHMH:

[IpennpusaTHR H OpraHH3aLHH n=2+3 n>3

JlabopaToproe u yueOHoe
obopynoBanne o6weodpa3zo-
BAaTEAbHBIX LIKOJ, MpOQeccHo-

Faf s ttlt TR
l‘ladlDl’lU"lCAﬂﬂ‘lCLl\ﬂC J"l SJIRE™

Ia, TEXHHKYMBL . . - 0,5 0,1
Mem:mooﬁpaﬁa'rbmammne

H 1pyrde CTaHkH B MacTep-

CKHX . . . e .. 0,5 0,2
ﬂanﬁmwaxenoxue aTenshe,

KOMOHHATH GBITOBOTO obcay-

MHBAHHUA  (TeXHONOTHYECKOR

ofopynoBanue) . . . . . 0.6 0,4
payeunkbie, XHMUHCTKH

(Texnosoryveckoe oGopyno-

BaHue) . . e e e e 0,7 0,5

MHOKHTCAbHAS TEXHHKA » » 0,5 0,3
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AnTexH, noJIMKINHHKH, Gobuunb. KoaddunueHtH enpeca
JUIsi enpefesicHHA HarpysoK CHAOBBIX CeTell, NUTAaIOHHX MEeAH-
LHHCKOe 060pyAOBaHHe J€YeOHBIX yUpeXXKAeHHH, peKOMeHayeT-
Cst onpenensite B 3aBHCHMOCTH OT 3((PEeKTHBHOrO uHeaa 3NEK-
TponpueMHuKoB. OHAKO N, Onpejiefisercs He No YRPOLIEHHON
dopmyne (4.6), a npyrum cnoco6oM 1o rpadukaM, npen-
CTaBjaeHHBIM Ha puc. 4.1 u 4.2, koropeie nawtr 60nee TOYHBIE
pe3ynbTaThL.

s

Iy B0 R L% D S’
" =0z gel- 05y XA A
087 203 |- PN
/ > 05iY A7 A1
/7 01“‘- D,E _fj raY N
YTV AL <5 LLAK A0
AV ISl
o417 y 06 SNITRIeY/
P atVatPd| byl 2 0
i/./'/ ‘ 2 i"ll /-7
172 L9 |B=10_1} /'
g 00+ 008 012 015 _m 0 02 0% g6 08 n

Puc. 4.1. I'padmukn pis onpenencuyus spheKTHBIOrO UKCAa 3JeKTPOnpHEMHH-
KOB npu n. ao 0.2

Puc. 4.2. Tpaduku ans onpenesenus apheKTHBHOIO uncaa YJIEKTPoNpHeMuH-
KOB npH n.=0,2-+1,0

Hua atofi uenn onpeanesasercd OTHOCHTENbHOE KOJHYECIBO
9JEKTPONPHEMHHKOE [AHHOHA I'PYNNBI fl., MOLIHOCTH KaXJIOro
H3 KOTOPBHIX He MCHee NOJOBHHBI MOILHOCTH HaHOObLIEro
3JEKTpONpHeMHHKa,

Ny = nlln, (47)

rae n — ofilee KOJHYECTBO JIEKTPONPHEMHHUKOB, NPUCOEAUHEH-
HBIX K JAaHHOMY 3JI€MEHTY CeTH; H1— KOJHYECTBO 3JIEKTPOIPH-
€MHHKOB, MOLIHOCTb KOTOPBIX He MeHee TNOJOBHHLI -MOLIHOCTH
HanCosbUIero 3JeKTPOoNPHEeMHHKA.
3aTeM onpezensieTc OTHOCHTeNbHAs MOUHOCTS YKa3aHHbIX
3JIEKTPOT PHEMHHKOB
P* = Pnllpyc'n (48)

riae Pycr — YCTAHOBJACHHAS MOIIHOCTb BCEX 3JeKTPONpPHEMHH-

wNn wvRoe D aAvmawvanUoa usTaAnInn TAITIrac T -
nvon, neriy Ioni Lydliidpndn yvianuvbdivlhinars PV{GI—'L‘LHOCT}J 319%‘{*

TPONPUEMHHKOB, MOILHOCTE KOTOPHIX He MeHee TOJOBHHEL
MOMIHOCTH HanGONBILIErO MEKTPONpHEeMHENKa, KBT.
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[lo rpadukam puc. 4.1 unu 4.2 onpenensierC OTHOCHTE b~
HOoe 3¢ deKTUBHOE YHEIO INIEKTPONPHEMHNUKOB Nys

Ny = N,/0 4.9

Mz seipawenns (4.9) onpepensiercsi abGconm@THOE 3HaYenHe
:-)cb(beKTﬂ,BHmo 4UCJIa HEKTPOIpHEMHHKOB

na = n,a* n_ (410)

Kos¢puuuentsl cnpoca nas onpejeeHHst 3JEKTPHYECKHX
HArpysoK B CHJIOBBIX CeTAIX JiedeGHBIX yypeljeHHH MPUHUMA-
etcst 0o Tabna. 4.6

[lpu onmpeneneHwn pacdeTHBIX 3ACKTPUUECKHX HArpysokK
CHJIOBBLIX MEJMLIMHCKHX 3JEKTPONPHEMHEHKOB HeDBX0auMO yuH-
THIBATh, YTO B MEAHLUMHCKHX yypemaenuax (B KabuHerax spa-
yeH M Najnatax) ycTanaBiuBaeTcsi OOJblIoe KOQAMYECTBO CHAO-
BbIX UIHTOB H WITENCENBHEIX pO3eTOK, K KOTOpBIM MOTIyT NGA-
KAIOYaThCs NEPEHOCHBIE MEeJHUMHMCRME amnapathl ¥ npHOOpH,
OHAKO ﬁEKCTBﬁTe.ﬁbHuc KOJinyeCTBO #HX B AAUHOM OTHCHACHHIH
HJIH Ha RaHHOM 3TaX{e 3HaYyHTeJbHO MeHbllle, YEM YHCIO pose-

Tabamua 4.6. Koadubuuneum capoca ANs OnpeAceHMs IIEKTPHYECKIX
uarpgamc aunuil crnosnx certeil K. o, RUTAIOMMX MEAHUMHCKOE

Frndn T iy s s Y

CR1 puuuup‘yuvoannc

Kosdbuuuenr cripeca Ky . np spdexTasion ucae
JEKTPONPY eMHUKOB 11,
OfbeKTH
3 5 8 1 | 2 | 80 | 50 | goaee
Anrteku 0,9 0,81 0,7 10,6 | 0,6 | 0,6 —_ —_
Monvknvunsn u (0,75 0,6 | 0,5 {0,451} 0,4 {0,35| 0,3 {0,25
6oNbHULBL

TOK, HIIHTKOB, HpeJIYCMOTDEHHbIX HpO@I\TOM Io 33113HHHM TeXHO-

T Sy D AMOOARTI N DI N nr\n.nn tr

Cqiorcs. O CBA3H € 3THM B YOPpMYJly JiRi§: .pe,&

Pmax.c = PYCT C Kc.c (4 I l)

o MomHocTH, KBT
BBOAMTC P  — yCAOBHAsi ycTaHOBJEHHas MOLLHOCTb, KBT,
onpegenseMas H3 SMOHPHYECKOR (HOpMYJIbl

PYCT c = G lPYCT.p.ﬂ + 0’3 (pYCT.m,rp + Pyc-r,c,tq + PWT.M.N)’ (4‘ 12)

TAE Pyer, p, o — YCT2HOBJICHHAN MOH{HOCTH PEHTIEHOBCKUX aRi-
napares (mo nacnopty), KBT; Pyer, m,p— YCTAHOBACHHAR
MOUIHOCTh CHVIOBHIX IITENCENLHHX po3eTokK, KBT, Pyer,c,m—
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YCTAHOBJIEHHAS MOLIHOCTb MEJHIIHHCKHX CHIIOBEIX LLIMTKOB, KBT;
Pycq, u, n — YCTAHOBJIEHHAS MOLHOCTE MPOYHX MEAMUHHCKHX
3JIEKTPONPHEMHHKOB (2BTOKJI2Bbl, JHCTHAJSITOPBl H JApyrue
MeJHIHHCKHEe annapaTh), KBT.

Tacanuna 4.7. KospduumeHrst MOHOCTH
3panne unu ofoLyiopaHue Kf,“;?}'}ﬂ’:ﬂiﬁ“
OcBeTyTenbible cery
OceruTenbHLIC CETH € JMIOMHHECHEHTHHIMY JaMNAMH 0,95
To e ¢ naMnamu HakanHBaHHA 1
To e ¢ namnamu Thna JIPJI, IPH:
¢ KoMneHcHpoBauHbm [TPA 0,9
¢ HeKoMneHcupoeauubiM [TPA 0,57
Cunosble cetr
[MpennpusiTHa OGLIECTBEHHOrO NHTAHUA € SJEKTpHpHilH- 0,98
pCBaHHLIME NHIe6S0KaMHu
To ke ¢ ra30BLIMH MJIUTaMH 0,9
[TpopoBONALCTBEHHBIE H TIPOMTOBApPHLIE Mara3HHhl 0,85
Herckne sicau # Caivl ¢ 3MeKTPUGHUHPOBAHRLIM [hiie- 0,95
Gn0oKOM
To xe Ge3 nuuebnoka 0,9
OO6uieobpa3oBaTelibHLIE MIKOB ¢ 3JEKTPUPHIHPOBAHHEIM 0,95
mneba0KoM
To xe 6es nue6i0KOB 0,9
Atenne, kKoMOuHATH GLITOBOrO OGCAYIKHBAHHA 0,85
ITuraonye JHHAY K TenJoBOMY O60pYyAOBAHHIO 0,98
To e K XONORHNLHOMY 00OPYIOBAHMIO 0,65
To xe k Jupram ¥ NpyroMy noibeMHOMY O0OpyHOBa- 0,6
HHIO
To »e K HacocaM, BEHTH/IATOPAM H KOHJIHLHOHEPAM 0,85
To xe x MerannoobpabGaruBalommum u pepeBoobpabarni- 0,6
BAIOIMM CT2HKaM
[lapukmaxepckue 0,97
Foctununu (BBoAw) 6e3 pecTopanoB 0,85
To ke ¢ pecTopaHamu 0,9
Vupexzenusl ynpapieHus, duHancupoBamds, TNPOEKTHLIE 0,85
H KOHCTPYKTOPCKHE OPraHusanuu
MeunuHCKOe 06opya0BaHue 0,95
BBozul B JleuebHbe 31aHuS 0,9
BumucnurebHple MamuHm (663 TeXHOJNOTHYECKOTO KOH- 0,65
JAHUHOHHPOBAHHSA)
INNpumedauusn: 1. NlpuMeneHue CEReTH/ISHHKOB € JIIOMURECHEHTHBIMH NaMIaMH

¢ HekoMneHCHpOBaHHBIMH IMPA B oCuiecTBeHHbiX 3/2HHAX HE JONYCKaeTCR.

2. Ilpn coBMeCTHOM [UTAHHU Ca30pa3pAMHBIX JaMn H JaMn HAKaJHBAHHA DpPHHH-
MaeTcH CpellHeP3Bellennblll KosthpuLHenT MOLLHOCTU.

3. HonyckaeTcsi 1J18 HEKOTOPHIX THNOB JIIOMHHECHEHTHBIX CBETHJILHHKOB KO3((dH-
RUEHT MomWHOCTH B npeaenax 0,92--0,85.
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Canutapuo-Texnuyeckoe obopyaosanue. K cauHntTapHO-TeX-
HHYECKOMY 0COpYAOBaHMIO JI0OGbIX OOLIECTBEHHHIX 3HaHHH OT«
HOCSITCS HAcoChl BOAOCHAOKEHUS H KaHaJaH3alUuH, BEeHTHJIATO-
pH, KOHAHHOHEPBI W T. L KoadbduuuenTn cnpoca ILJjst onpe-
[leJIEHHST 3JICKTPUUECKUX HArpy30K B . 3JEMEHTaxX CHJAOBBIX
cerell, K KOTOPHM NOAKJIIOYeHbl CAHUTAPHO-TEXHHYECKHE DJIeKT-

pONPHEMBHKH, MPHBEJEHBI HHKE:

KoanuectBo  pa-

GoT20IINX caH-
TEXHHUECKNX  yCTa-
HOBOK . . . . o 1 2 3 5 10
1 0,9 0,8
Kee o o v o 1 0.8 0.75 ——(._\,'7 0,7
Hpodonrxenue
Komuyecteo  pa-
GoTaOLHX caH-
TCXHHYECKHX  yCTa-
HOBOK . . . . . 15 20 30 50 100 200 u Gousee
Keo - « . . . 0,6 0,66 0,6 0,55 0,h5 0,5

[ippmegannme. B 3uameHatene npuseneust KoaddHUHEHNTH Ccopaca  Hast
SNeKTPONBHUraTeAell €RUHUYHON MOWHOCTRI Goaee 30 KBr ¢ ydetoM MX cpenuelt 3za-
rpysky Ha 80 %.

KoadduunenTn crnpoca pnasi pacyera 3jeKTPHYECKHX Ha-
rPy30K JHHUHA, MUTAOMHNX NOJOTCHUECYUIHTENH, TPUHAMaIOTCS
pasubiMu 0,2, Ha BBogax —0,1. ¥YcTanoBjenHHast MOILLHOCTD
yOOpouHBIX MallMK npuuuMaercs 4,5 kBT na stax npu anvne
kKopunopa 1o 50 M u 9 kBt —npu Goabied pnune. Kospdn-

OHeHT cnpoca JJA pacqua NUT2IOIIHX HHHHﬁ K 3TUM Mallu-
HaM MOXHO NPUHUMATE PABHBIM 09 Ha nnnnzx—-—ﬂ]

=25 AVAE Sl S AR A W Amnanrxaavs S EsnLirE AVA anad ArR ST - e R

.ﬂmpronue yc'rauomm VCTAHOBNCHHbIS MOIIIHOCTH JH{pTO-
BEIX YCTAHOBOK OOILUECTBEHHBIX 37aHUH, NpPHBEIEHHBIE K
IIB=1 onpepensnorest no ¢popmyne (3.27).

PacueTubie HAarpyskd ONpelefiiIOTCH ¢ yyeToM Ko3pdHuu-
EHTOB CIIPOCa, MPHBEAEHHBIX HUXKE:

Konuuecrso nud-
TOBEIX ycTawosok . 1 2--3 4—5 6~7 8—10 11—-20 20 nGosee

K¢ nns  agaunit
BoicoTOl o 12 sra-

}Keﬁ - . - - . - l 0,8 0|7 0,6 0'5 0!4 0'3
To e pns 3pna- :

HUH BRICOTOM

12 srameft wy 6oce 1 0,9 0,8 0,7 0,6 0,6 0,4
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KuioycTanoBku. BO MHOTEX OOLIECTBEHHBIX 3JaHHSIX HMC-
IOTCH 3aJlbl ¢ KHHOYCTaHOBKAaMH, NpefHasHayeHHBIMH AJiE Je-
MOHCTPAlUMH XYAOXECTBEHHLIX, JOKYMEHTANbLHHIX, Hay4Ho-
TEXHUYECKUX H YUYeOHBIX (PUIBMOB.

R wvamorsr™mna nariaTUNT HATNHUAZYT M Wrarrs
2 nasClipe palhcinun asarpyosnd UT nBHO

TEXROJO
ro OOOpYAOBaHUA NPHHUMAETCH YCTAHOBJIEHHAA MOILHOCTH
OAHOro HapboJibllero KHHONMPOEKIHOHHOTO AaMNmapaTa ¢ ero
BHINPAMHTENbHOA YCTaHOBKOH H MOIIHOCTBIO 3BYKOYCHAHTENb-
HOH anmapatypsol. Ilpu onpeneieHHH cyMMapHOH pacueTHOH
MOILHOCTH AMHUH, NUTAIOHMX KoHQEeperus3as, KiHo3adq, u 7. 1.,
npvHUMaeTcs OOonbliasi W3 PacYeTHHIX HATPY30K — O€BEINEHHS
3aJla # 3CTPajbl WJIH KHHOTEXHOJIOTMM; HMeeTcsi B BHAY, 4TO
OIIHOBPEMEHHOE BKJIOUCHHe 3TUX MNoTpebdATesiell MCKIIOUAETC .
KosdguuneHT cnpoca Aas ceTH OCBElleHHSI KOH(PEPEHL3aJI0B
H KHHO03AJ0B, a TaKXe 3CTpPalbl NPHHHUMAaEeTcsl PaBHBIM 1.

Ilpu nopkawyeHuH K OJHOMY CUJOBOMY BBOAY notpebure-
Jel pas/MyHOTO TeXHOMOrHYecKOro HasHayeHusi (Hanpumep,
THNorpadust U atenbe NO peMOHTYy OOYBM U T.N.) HeOOXOAUMO
yiyecTb HeCOBNaJeHHe MAKCHMYMOB OT/e/bHRIX TPYIN CHJIOBBIX
3NEKTPONPUEMHUKOB NyTeM YMHOXEHHSI PacyeTHBIX CHJIOBHIX
HATPY30K 3TUX rpynn Ha ko3bduurent 0,85.

B 3naHnusix, o00pyAOBaHHLEIX CHCTEMaMH KOHIHLHOHMPOBa-
HHUSl BO3AYXa C XOJOIWABHBIMH MaulMBaMH (MMeBILUMH MaKCH-
MyM B JleTHee BpeMsi), HX pacyeTBYI0 MOLIHOCTH CllefyeT YMHO-
XKaTte Ha Koa(pduuuent 0,4 U npubaBaATE K pacyeTHHM Ha-
TPYy3KaM OCTafbHOTO CHJOBOTO 3J1eKTpOOGOPYAOBAHNA.

Koapduument moumnoctu. KospduuueHT MOWHOCTH B CHU-
JOBHIX U OCBETUTE/NbHBX CceTAX OOLIeCTBeHHBIX 3[aHHH Cleny-
eT NpHHUMAaTL No Taba. 4.7.

4.4. Koahpmumentol, yumuTbiBaKOLLME HeCOBNajeHne

MBKCHMYMOB CMAOBLIX U OCBETMTENbHLIX Harpy3oK u obuiux

Harpy30K 348HuH, NOgKNIOYaeMbIX K ogjHomy TI]

DKCNepUMEHTAAbHBIE HCCAEJOBaHHA TOKa3blBAlOT, YTO
MPaKTHYECKH BO Beex OOLIeCTBEHHBIX 3AABHAX MAKCHUMYMHl CH-
JOBBIX H OCBeTHTENALHBIX HArPy30K He COBNAjaloT, I[03TOMY
NP COBMECTHOM IHTAHHH 3THX 3JEKTPONPUEMHHKOB OOLIHMMH
NUTAIOWMMH JIMHHAMH WMAH OT OJHOrO TpaHc@opMaropa pac-
yetTHad- aKTHBHAs Harpyska, KBT1, ompenmensiercss no ¢opmyae

Prox = KH,M (Pmaac,c -+ Pmaac,o + O!4Pmasc,x): (4.13)
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rae Kyyu — Ko3dpuuueHT, yyuThiBaoOmui HecoBnafeHue - pac-
YeTHBIX MAaKCHMYMOB CHAOBHBX  (Ppuax,c) ¥ OCBETHTENBHBIX
(Pmax, o) HArpy3ok, npunumMaetcs no Tabi. 4.8; Pmax,x — MakK-
CHMaNbHAs HATPY3Ka XOJOAMJIBHBIX MALIMH.

INnu Nanunuviuaoan A
L -ll-’“ AIRF AL MG ) AW TANALERIRL ’

pa3NuyHOTO HA3HAYEHHUA K OJHOM TpaHCHOpMaTOPHOH TMOA-
CTaHIMK WM TIMTAIOWEeH JHBUMH, HATIPUMEDP XHJIBIX H obulect-
BEUHBIX 3JlaHUH, CJie[yeT yueCThb HecOBIajeHHE MaKCHMyMOB
HArpy3oK 3THX 3[AHUR.

CmeapHaﬂ MaKCHMAanbHAsl Harpy3Ka
BBIP 2XKeHHUS

= pan,max + Klpsnl + szam +...+ Kn Pﬂﬂn'

Th€ Pig, max — HaH6OMbIIAA U3 HATPY3OK 3LAHHA (NOMenIeHHii ),
IpUCOEAMHEHHBIX K JaHHOH JHUHMKM (TpaBCc@opMaTOPHOH NOJ-
cTaHuuu), KBT; Psgyy Pazg, ...s Pagn — pacueTHbIE HATPY3KH
BCEX 3J4aHMH, KpOMe 31aHMs, UMeIOmlero HanOOJbIIYID Ha-

LI
amauuls {noMeIIed A
(S PSR oy iy 8 4] ‘ll.\.ll (AW SSL WY g

HonrntNAHLE IV
IV NvIO A

onpeAesAeTcs H3

p (4.14)

maxE

Tabanuua 4.8 Koshduumentot Ka,u, yunTuiBaiOuiHe HECOBNAALHHE
PACHETHBIX MAKCHMYMOB CHJOBBIX W OCBETHTEJbHBIX HATPY3OK

Kosdpunuent KH_ m TIPY OTHOUEHHU
pacuernoft ocserurespuoii HArpysKH
3aauus K cuaopodl, %
2075 \ 16--140 141=250
MpennpusTes toprosm u o6- | 0,9/0,85 | 0,85/0,75 | 0,9/0,85
IECTBCHHOIO THTAHHA, [OCTHHM-
Lbl
O0Guieo0pasoBatenvipe  USZO- 0,95 0,9 0,95
Jibl, CpPefHHe CrepualbHbte yyeb-
Hbie 3aselleHud, npodTeXyuunu-
12
Jlerckue caaul u scau 0,85 0,8 0,85
ATenve, XOMOHHATH OLITOBOTO 0,85 0,75 0,85
OoOCNYKUBAHUA, XHMYHMCTKM C
npadeyHLIMY camMoo0CNyKHBA-
K, NAPUKMAXEPCKHE
Oprannsauun  u yapexcaenna | 0,95/0,85 | 0,9/0,75 | 0,95/0,85
yiipasaetius, ¢uHaucupoBanus H
KPe/MTOBAHHSA,  MpPOeKTHLIE H
KOHCTPYKTOPCKHe OpraHH3anHH

Tipumeuapyusn: 1. Tipu oruoweHdd PacyeTHON oCBETUTENbHOR HATPY3IKU K CH-
JoBodt mMenee 20 u Gonee 250 % koxpdunkeRT Ky o CIEeAyeT NPpUHHMAaThb paBibiM L

2. B sHameHatene npHsener kosdduuuent Ky , AAA 3ganud # NOMelleHwdl ¢
KOHAUGHOHUPOBARUCY BO3AYKS.

—
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Tataunuma 4.10. Ycpenuennsie ypelblibie pacyetrHbie 3aeKTPHUECKHE
HArpy3KH obuecTBeHHbIX 3aanni (6e3 3exTpoeoTeneHns)

JiHasA
3Raru= aaﬁlggg!:; S:iﬁf‘i)y%a
[penrapuaTus o6MCECTBEHHOrG nUTAUHA Nod- | KBT/MecTo 0,9*
HOCTHIO 3JIEKTPOdHUKPOBAHHLIE C KOJMHUESCTROM
nocajoyHux mMect o 400
To e ¢ kKOoAUUEeCTBOM [OCANOYHLIK MECT » 0,75*
Goaee H00
To e, 4acTHIHO SIIEKTPHGHUHPOBAHMME » 0,7*
(c nnuramH wHa ra3oo6pasHoMm TOMJHBE), C
KOJMYeCTBOM nocaapuunx mMect go 400
To e ¢ KOAHYECTBOM NOCAAOUHBIK MECT ° » 0,6*
Gonee 500
[MponosonbeTBenHble Marazumpl 6e3 kowau- { kBr/m? toproco-| 0,11
UMOHUPOBaHUS BO3AYXA | ro sana
To e ¢ KOHAHLHOHHPOBaHHEM BO3AYXa To Ke 0,14
[pomMTOBapHbIE MArasuHbl $es KOHEHUMOHM- | » 0,08
pPOBaHUA BO3AYXa
To e ¢ KOHAMLUOHHDOBAHMEM BO3AYXA » 0,11
YuupepcaMul 6e3 KOHAMUHOUHPOBAHMA BO3- |  » 0,1
nyXa
To e ¢ KOHAMIHOHMPOBAHHEM BO3AYXA » 0,13
Obuleobpasoraresbtbie WKOAK ¢ aekTpu- |KBT/1 yuamero-] 0,14
(HUHPOBAHHBIMH CTOJIOBLIMI cs
To e 6e3 CTONOBHIX To xe 0,11
JleTckue sicny H calbl ¢ nuulebnoxamMu kBT1/MécTo 0,4
To e 6e3 nUILEONOKOB » 0,1
[lapukmaxepckue kBt/paboyee Me-{ 1,3
CTO
3faHua HAM noMelleHus yupexkienudl yi- | Br/M?  obwei| 45
PaBJieHHs, NPOEKTHHIX W KOHCTPYKTOPCKHX 0P- | HNOWAAH
raHU33uHA ¢ KOHAUUHOHHPOBaHKWeM BO3JYXa
To xe, HO Ge3 KOHMAMUMOHHpOBAHWS Bo3- | To e 36
nyxa
FocTrHUUE ¢ KOHAKWUMOHHPOBAHMEM BO31Y- | KBT/MecTo 0,4*
xa (6e3 pecTopaHoOB)
To e 6e3 KOMAMLHOHKPOBAHUA BO3/LYXa » 0,3
TTpodeccuonanpHo-TeXxundeckue yurmma co |kBr/l ywauieio-| 0,4
CTOJIOBBIMK C KONMYECTBOM yuamuxcs ao 1000 | ca
To e € KONUYECTBOM yuamuxcs Oonee | To ke 0,25
1600
DabpHKH XUMYMCTKU M Tipaveynule ¢amoo6- | Br/kr seweft 8| 65
CAYHUBAHKA CMeHY
Muonepckue nareps (6e3 nHe6a0KOB) Br/m?  xunnbix | 20%**
HoMeLLleHHi

* ¥peabHad HArpy3Kka He 233BHCUT OT HaJHIWA KOHOHIEHOH#POBAHHA BO3AYXAE.
** VAeNbHY HAarpy3ky pecropaHeB [OPH TOCTHHYLAX CAenyeTr TNpHRUMAaTh, Kak

AJA OpepipuUATUR OBGLISCTBEHHOrO MHTAHHRA.

*% VaeJbHYI0 HArPY3aky nHnieSnoxos cAeAyeT HPUHHMATh, ¥aK ILAA HpeAnpus-

Tuil ebijecTreHUOro NMHTAHHA. C yueroM SACHA MeeT, panHore iy

repax.

QTABXZIOUNK B Ja-
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rpysky, nNOAKMIOUCHHHX K JAHHOA JHHMH WIH MOACTaHIN,
xB1; K,, Ky, ..., Kn — KoahdunnenTn yuactus B MakcHMyme
SNEKTPUUECKHUX HATPY30K MUJIHX AOMOB (KBapTuP ¥ CHJIOBHIX
5JIEKTPONPHEMHUKOB) U OBILECTBEHHBIX 3fanuil (NOMeIlenHi),
NpUHHMaeMbie N0 TabJ. 4.9.

tlarpyska HECKOABKUX JMUABX AOMOB C OINHAKOBGIMM Ky-
XOHHEIMH NIMTAMH B KBapTHPAX NPUHMMaeTcs 33 OMHH OOBEKT
B 3aBHCHMOCTH OT 0O0uiero KoauyecTBa kBapTup H CHJOBLIX
9NeKTPONpUeMHHKOB, npucoemmuennux K aunnu (TII).

Tl opHeHTHPOBOYHEIX pacYeToB 3J1eKTpHUeCcKHX HArpysok
OOINEeCTBEHHELIX 3JaHHH MOXHO [0JbL30BaThCs ta6n. 4.10.

Npumep 4.1, OnpeaeauTh PacueTHYIO 3JeRTpHuecKylo HArpysky Kade
€ ycTaHOBJeHHOi MOILHOCTBIO OcBelllenHsl 25,8 KBT n cunopbiX SNEKTPONpH-

munurnn R 07 Rt (22 anerTnonnUeMHHE2)Y B TOM uMcne:
WFILrinyYe JU.I,UJ N AsF A ‘UU ‘chul;-rvnnr--v-u------u" e R WA IR WwFine

coro sapw | QUuiEn ¥ ta-
SJNeHT sonpHEMHHK KoankdecTno TpONpHeMHHKE: Momflocrb, BT

TIoCY 1OMOEgHAR MAMPRA g \ l THNAY I FER
KUOATHABHUK 1 12,0 12
Ulkad mapoursiil ! 9,6 9,6
Koren nHienapOYHLI 2 7,0 14
[MpunaBox ans BTOPHX 60 2 6,65 13,3
KojeBapka { g,g g,g

% era s ’
Xonopunpnas Kamepa 1 1 ]
Yunpepcanbaniii NPHBOLL 2 0,8 1,6
XonoauneHei mxad 3 0,6 1,8
IIpnnapoK ropAuYHX HANHTKOB 2 0,6 1,2
[Ipnnagok-sutpHia AAA  XO- 2 0,6 1,2

JIOIMEIX 3AKYCOK

Xnebopeska 1 0,27 0,27
DnexTPoOIINTa 4 17 68
Kaccopbiii anpjapar 2 0,06 0,12
Beuruasatop 1 7,8 7,5
To xe 1 3 3
To xe 1 0,4 0,4
Muinecoc 2 0,6 1,2

Pemeune 1. Onpenennem 3pdexturHoe yucho 91eKTPONPHEMHUKOB
ne ¢opmyne (4.6}

2-181,07
Ny = ——— =11,

33,18
7



2. OnpesiensieM yhenbHufl BeC YCTAHOBJIEHHOH MOILHOCTH TeIJIOBOrO
ofopynosanus (6e3 astomMaTvku) B obue#l YCTAHOBNEHHOH MOLUHOCTH CH-
NOBOro 3NeKTpoobopyrosanud (NMOCY/IOMORYHAA MALIHHA, XKADOUHBIA IUKag,
Ko(eBapKa, NPHJIABKH TOPAYMX HANHTKOB M JNs BTOphix OJI0f, 371€KTpO-
NAUTH)

= 0.
i81,07
. PacueTHuit x0o3dPuuHeHT cnpoca AJA CUAOBLIX 3JeKTPONPHEMHUKOB
HUmmrnonm i Tafin 4 2- k', A==V TA

'l" E{ﬂlﬂb“l 1iyy A CIUVvE. T.U. AG,U 7T Uyl L.

4. Pacuetnasi Harpy3ka CHJIOBOr0 3JekTpoobopyjosannd Oyller pasHa
Ppax.c = 181,07-0,74 = 134 xBr.

5. Ipunumaem Ko>pdHuHeHT cripoca AAR ocBewleHus no Ttabn. 4.1:
Kc.o=0,8.
6. PacyeTHas Harpy3ka CeTH 31eKTPOOCREILeHHS

Pmax0:25 8'0 8220 6 kBT.

7. OnpenensieM OTHOILeHHe DAaCUeTHONl OCBETHUTENbHONl HArPy3kH K CH-
NORO#

23,6-100
——— =15,4%.
134 5,4%

8. Iloekonbky YyhAenbrnli Bec 3JEKTPHUYECKOrO OCBELICHMA COCTaBAAeT
menee 20 %, no Tabn. 4.8 npuEuMaem KOI(PHUMEHT, yUMTHIBAIOLIMI HECOB-
nafaeHue pacyeTHLIX MAKCHMYMOB CHJOBBIX H OCBeTHTeNbHBIX HarPY30K,
KH;M=1-

9. Onpepensiem OOLIYI0 PACUETHYIO HArpy3Ky NpH COBMECTHOM TNHTa-

HHH CHJIOBHIX H OCBETHTesibHHIX 3NEKTPONDHEMHHKOR no dopmyne (4.13)
Ppox = 134 + 20,6 = 154,6 &Br.

Inasa naras
TPADOUKUN HATPY3OK

[ToTpebsieHe 3J@KTPO3HEPTHH HE OCTAeTCs] MNOCTOSHHBIM, a
H3MeHseTcsl B 3aBHCHMOCTH OT XapaKTepa NpPOU3BOJACTBA, BHJA
H THOA 3N€KTPONpHEMHHKOB, BpeMEeHH roga, 4YaCOB CYTOK.
CrieoBaTeibHO, H3MEHSETCSI H peXHM paboThl 3JIeKTPOCTAH-
unﬁ H TpaHcHOPMATOPHBIX NMOLCTAHIIHA.

Hamenenne Harpysok XapakTEpu3yeTCH Fpal’bﬁKaMH, 1o~
Ka3bIBAIUMH H3MeHeHHe noTpedsieMOii MOIIHOCTH B 32aBUCH-
MOCTH OT BpPeMEHH cYTOK. POpMa cyTOYHOro rpapHKa Harpys-
KH H ero XapakKTepHcTHKA (32MOJHEHHE), a TaKkKe MAKCHMYM
HArpy3kH notpeburenefi rOpOJACKOrc TuMa H3MEHAIOTcA B UIH-
pokux npegenaxX. [To3TOMy ajid HccleAOBaHUA CTPOSITCH Yc-
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pellHeHHble H3 pAfa rpaHMKoOB NO CPeJHHUM MOJyYyacoBbLIM Ha-
rpy3kaMm. C noMouislo aTux rpadukoB MOXKHO aHAJIM3HPOBATDH
paboTy sJeKTpOCTaHUuMH, MOACTAHUMI, 3J1€MEHTOB CeTH HJIH
rpynn norpebutesell 3a onpefeseHroe BpeMs, BhiOpaTe Heob-
XOAHMBIH pexHM paboTH arperaTtoB, CTeNeHb HCNOAb3OBAHHSA
0b0pyioBaHHA H BO3MOXHOCTL Oonee uenecoobpasHoro pac-
npenesieHnss HarpysOK Mexay HMCTOYHHKAMH THTAHUA.

Jas snexkTpHYeCKHX CeTell TOPOAOB XapaKTepHBI JIETHHIT U
3UMHUH CyTOYHB e TpadHKH HAarpysox.

O6a rpadrka uMeloT Ba SIPKO BHPAKEHHBIX MAKCUMyMa B
yTPEHHHE H BeYepHHe Yachl, NMpHYeM BeUEPHHUH MaKCHMyM Ha-
rpy3KkH BoLle yTpeHHero. JleTHMit rpad K Harpysky oTAHYaeTCs

M SBITRLITATA MORY M 1 AaTrmnwyrerys NTamooar™ TITANINA T rryrwwrn ArTIns_
Va OJnivirivi v Phi¥iy "1V IldL F!Ol\l’l VvICITNWIN llClJl’lUAd nrnim. onmwvi=

HHX H BeYepHHH MaKCHUMYM JeTOM HacTynaeT nosjghnee. MMes
CYyTOUHHe rpauKu AJSl 3UMBI H JeTa, MOXHO NOCTPOUTH T'OJO-
BOM rpaguk HAarpysku cTaHuuu (sHeprocucteMnl). Tako# rpa-
(UK Ha3piBaeTcds TpaPUKOM TO DPOAOAKUTeNbHO-
CTH.

Ha ocHOBaBMHM CyTOUHBIX rpa()UKOB HATPY3KH onpenensior
MOLOHOCTb 3JI€KTPOCTAHUUH HJIM [OACTAHUHH H HeOOXOTUMOCTh
BKJIOYEHUs OTAENAbHBEIX arperaToB. ['pajmku no nmpomonxu-
TEABHOCTH HCTOJB3YIOT AJAfl cocTapjieHus 6aNaHCOB pacxoaa
3NE€KTPO3HEpruN, onpereneHns pacxoia TONJAHMBA H T. I

padukn HArpy3oK XujbiX 3[aHHiA TaKXKe HMEIT HPKO
BLIpaXXeHHble MAKCHMYMHE! B YTPEHHHE H BeyepHHe Yachl U pas-
JHYAKOTCA B 32BUCHMOCTH OT BpeMenH roga. OnHaAKO B I0XKHHIX
pailoHax cTpaHH, rje B nepcnektHee OYAYT LKPOKO NpHMe-
HATLCA OLITOBbIE KOHIUUMOHEDPH, HArpy3KH JIeTHEro nepuoaa
MOTYT OKa3aTbCHl 3HAYMTEJHHO Bbiule, JTO K€ OTHOCUTCA H K
HEeKOTOPEIM OOILIECTBEHHBLIM 3JAHHSIM, HANPHUMEP MNpPOAOBOJL-
CTBEHHBIM MarasuHaM, y KOTOPHIX B pe3yJbTaTe pabOTHl XOJO-
JUABHOTO 000OPYJAOBAHUS M KOHAHNMOHEPOB JEeTHUH MaKCHMyM
MOXKeT IPeBBILLIATH SUMHHH,

Ha puc. 5.1 npuBesen ycpeiHCHHBIH 3HMHHH
GuUK  Harpy3oK XHJAOroO J[OMa C rasoBblMH NJIHTaMH, 2 Ha
puc. 5.2 — XuJOro fOMa ¢ 3JeKTpUyecKUMH NAHTAMH B KBap-
TdpaX. Ha ocax opauHaT gaHbI Harpy3KH B MPOLEHTAX MAaKCH-
MaJjbHOM, a Ha OCH abCIHUCC YKAa3aHb! Yachl CyTOK.

Haa sieMeHTOB ceTeil, MHUTAKOIIMX KBapTUPH C ra3oBbIMH
IVIHTAMH, YCpeAHeHHble rpadUKn CTPOATCH AJS BCeX JIHeH He-
JlenH, BKJIOYas BHIXOLHble JHH, TaK KaK OOJbLIOre pasiHyusd
B rpadbHKax HATPY3KH NO AHAM Hejgend B 5THX ceTsix HeT. Jas
3JIeMeHTOB CeT€H, MHUTAKINHX KBapTUPH C 3JeKTpPHYECKHUMH
MANTaMM, CTPOATCH YCTpeAHEHHble TpPAaQHKH OTAENbHO  AJd
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paGoyux M BHIXOAHBIX AHeH. XapakTepHo# 6cOOEHHOCTBIO rpa-
dbuKoB HArpy3KH BHIXOIHOTO [HS ABNSETCH HAJHYME YTPeHHe-
ro, jHeBHOro H BeyepHEro MAaKCHMyMOB, [pH4eM YTPCHHHHU
MAKCHMYM npaKTHQECKH paBeH BE€yepHeEMY.
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Puc. 5.1. Yepenennsie 3uMHUe CYTOYBbe rpadHKi, Y% Pmax 31eXTPHICCKOR
Harpyskd Ha BBOJe B XWIble 3/1aHHA C ra3oBLIMH NAMTAMK [PW MHOTO-
STaXKHOW 3aCTpOUKE NMpy YHCAe NMpucoe/iuHenHbiX KBapTup 410 () u 505 (2)

Cpennue 30-MupyTHBIE HATPY3Kd ONpenendioT no IoKasa-
HUAM CYeTUUKa HeieHHEM 3eKTPOo3HepriH, noTpednseMo# 3a
30 MuH, Ha NPOMEKYTOK BpeMeHH. [{ns NOCTPOEHHS yCPENHEeH-
HOro rpauga CyMMHAPYIOT CpenHHe HarpyskH, 3adukcupo-
BauHbie B OAMH H TOT Xe HHTepBaJl BpPEMeHH, HamnpumMep
14 y 00 Mud — 14 4y 30 mun, 14 930 mu — 15 v 00 Mun v T. 1.,
3a BCe JAHHU HEleJu, a 3aTeM MNoJdyueHHOe 3Ha4YeHue [AesAT Ha

7. Kak BupHO H3 rpaduka Ha puc. 5.1, B gomMax ¢ ra3oBbiMH

TATLTAMIS SUMUELEE MAHCHAMUYM Harnyzud gacTviliaeT nnUMenuod
aAEdGi K] L CAidAvi XL WDETAINLIIELE] IVD €4 BR i 1Y F™= AR dRE PJ wasEa  AjdaNo s ’ ----- RIS I

B 20 u npogaiKaercs A0 21 4,
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Puc. 5.2. ¥cpegnenunie cyTounsle Fpaduku warpyskd, % p - pa
BBosie B 108-kmapTHphBIi NOM € SACKTPHUCCKUMH NIHTANy:
1 — paboyHA. genn; 2 — cybSGora; 3 — BoCKpeceHLe
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e, 5.3. Ycpeauennbie cyTouubie TPaUKH HArpyskH po Qasam
CTOAKA B AOoMe ¢ INEKTPHYECKHMH IIIUTAMH
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Puc. 5.4. YcpeaueHHble NleTHHe CyTOuHBle rpadPHRH SJEKTPHUECKMX HArpy-
30K yuuBepcaMa (% Pmax):

1 — ocBeTHTeNbHBIE, HArPY3KH; 2 — CHJIOBbie Harpyskd; §— CymmapHas Rarpyska

B cersix, NMTAKOINKUX KBAPTUPHI C IJEKTPHYECKHMH IJIMTA-
My, B pabOyHe OHW HeaeJH BeyepHHMH MAKCHMMYM Harpysku
€oBMajaetT No BpeMeHH C MAaKCHMyMOM Harpyskd JAoMOB C
ra3oBbIMH TUIMTaMH. YTpeHHHE MakKCymMyM HayuHaercd ¢ 6 u
M npojoykaercss no 11 u. 3HayeHne yTpeHHero MaKCHMyMa
JeHT B npeienax 550—60 Y% seuepHero MakCHMyMa, JHEBHAA
Harpyska cocrasiisser npumepHo 50, a HOYHasg He MNpeBbIIAET
20 %. B cy60oTHHe u BOCKpecHBle JHH KpOMe BeuepHero Max-
CUMyMa MMEET MeCTO YTPEeHHUH MaKCHMYM, MPHMEPHO paBHBLIA
BeyepHeMy, U JHEBHO{ MakcUMyM Harpy3ku ¢ 13 mo 17 v mpu-
MepHo 80 9 BedepHero MakcUMyMa.

80



7

30

80

'l_l//s
1

70

50 -

L‘—-:n *

I S N

30

20

1

s
M Ak

0 2 &% 6 8 0 1Z ™ 1 18 20 2Ztw

an ] N

n r-

PR
r

. v
| ]
o d L L

r
.
-

Puc. 5.5. Ycpentenusle 3uMune CyToutble rpadHKn 31eKTpuuecKHX Harpy3ox
ORHOCMEHHON IUKOMLI C 3MeKTpuduuupoBaHHbM nHILEONOKOM (% Pmax):
I — ocBeTHTeNbHBIC HATPYSKH, 2 — CHJIOBBIE HATPY3KH, § — CyMMEPHNIE HAl PY3KH

IlpuBeEeHHBIE [AHHBIE XapaKTepHbl Ais KPYNHBIX FOpPOJOB.
B HeGonbLWIMX ropofax ¥ MOCENKaxX, 8 TAKKE B OOLICKHTHSAX,
rie CYymeCTBEHHYIO POJb MrpaeT CMEeHHas paborta TPYAAILHX-

cfl, rpa(puKH HATPy3KH MOTYT OTJHYATbCA OT PaACCMOTPEHHBIX
BBIIIIE.

Kak ynoMuuasnoch B rj. 3, B XKHJBIX AOMax HEOOXOAUMO
CYHMTAThCH C HEPpABHOMEDHBIM paclpefieieHHeM Harpy3ku 1o

Dy AT O HO
[ L4

TrEerm Y OTT AT TTIma
BREAE WAFLLLRAW

¢33?1M, GCOGEHHU b AGTV‘iaX C 3J{Cnlyuudxnlal‘v{{{.
BHIHO M3 rpaduKa, NPHBEJIEHHOrO Ha PHc. 5.3, B KOTOPOM Ha
OCH OPIHHAT yKa3aHbl TOKOBBIE Harpy3kH no (rasam.
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Puc. 5.6. ¥Ycpenrennuie zuMuue CYTOUHHE rpadiuku 3REKTPUUECKEX Harpy-
30K TepaneBTHUeCKOro Kopnyca GoNMbHHUE (% Pmax):

1 — ocpeTHTE/bHBIE HalpPysKH; £ — CHJOBBIE Harpysko:; 3 -— cymMmapHas sarpyaka

Ipadukn HArpy3ok oOIIECTBEHHBIX 34aHMH Pa3HOOOPa3HLI
i HMEIOT XapaKTepHbie 0COOEHHOCTH, 3aBUCSIIHE OT PEXHMOB
paboTel H XAPAKTEPHCTHK 3JCKTPONPHEMHUKOB 3THX 3JaHHUMH.
Ha puc. 5.4 npusenen ycpefHeHHblli CyTOYHBI TrpaQuK Ha-
rpy3KdH YHHBepcalibHOro Marasuua ajasi jsetsero aud. Ha rpa-
(UKe NPUBEACHBl U3MeHEeHUs BO BPEMEHH QCBReTUTENbHON, cu-
JaoBok # oOuledl Harpysok. M3 rpaduka BHAHO, 4TO MAKCHMyM
Harpy3KH MPHXOAMTCS HA AHEBHBIE Yacel B pesyJbrare Gonee
HHTEHCHBHOH PabOThI CHCTEM - . BeHTUJSIUH H XOJIOAHILHOIO
obopynoBanusi. B 3uMuee ppeMs HauOoabliasi HArpyska npH-
XOLMTCS HA BeUepHHe 4achl .{[0. 3aKPHITHSI Marad3pa).
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I'paduk Harpysku ORHOGCMeHHON cpefHed WIKOJAH (OCheTH-
TeJbHAs, CHJAOBas U o0ulas) npusBeleH Ha puc. 5.5. MakcumyMm
Harpy3kH, €CTeCTBEHHO, NPUXOAHUTCA HA YTPEeHHHE YaChl 3HM-
HErQ AHA.

Ha puc. 5.6 npuBenen rpaduk Harpyskd 3uMHero IHS Te-
panesTuuyecKkoro Kopnyca OonbuHuisl. M3 rpaduka BuaHO, YTO
MAKCHMaJIbHAsl HArPy3Ka NPUXOIUTCA HA YTPEHHHE Yachl, KOT-

12 IDOBOAUTCH ﬁnnr_rnan YaloTh AMARLTIIY MNAITATVNR I nwa_
Aad “t’ BeANTCH ©OOJbllla HaCTb JEHEOHBIX MNPOUCAYD W pi

6otaer mnuuiebsok. BTopol nMK HArpy3sKM HNpPHXOJMTCA Ha
BpemMs ¢ 18 no 21 4'u3-3a oceedienns.

O6wuM ang Bcex rpad@ukKoB OGUHIECTBEHHBIX 3AaHMH ABAA-
eTCS HeCOBHANEHHe MAKCHMYMOB CHUAGBOH M OCBETHTEJBHOM
Harpy30K, O 4eM CKa3aHO B T 4.

Ha ocuoBaHHn CyTOYHBIX H POAOBOTO rpa@HkoB HArpy3okK
MOTYT ObiTh ONpeAesieHbl HEKOTOPHEe KOIPPULUHEHTH, KOTOPDI-
MH NOAB3YIOTCA NPH MPOCKTHPOBAHMH ¥ 3KCHAYATALMH 3J1CK-
TPHYECKHX YCTAHOBOK:

1) cpeannn Harpysxka, kBt

P.,=WIT, 6.1)
rie W — pacxos ssnexkTposHeprdd (naouiaAsrpaguka), rBr-y,
3aT,uy;

2) 4HCAO 4YaCOB HCIIOJIb3OBAHHA MAKCHMYMAa Harpy3KH
Tma:x: = W/Pmux! (52)

rAe Ppex — HanOosblLaA Harpyska 3a OnpelejieHHbi TNEpPHOX
BpeMeHH, KBT.
KosdpbHuuent 3anontenus rpadprka HarpysKu

KS,I‘ = ﬁcplpmax- (5-3)

Paspen tpertui
CXEMbl PACIPEAENEHNA DJIEKTPOIHEPT A

[ nasa wecrasn
OBLUME MONOMEHUA U KNACCUDUKALIUSA CETEHA

6.1. MpurHuunbl NOCTPOEHUA CXem 2NEeKTPUYECKUX
ceves 3paHuM

Pacnpegenenve 31eKTPUYECKOR SHEPTHH OCYHIECTBAAETCHA IO
CeTaM, UMEIOLiUM pasyuyHbie cxemsl. [locTpoeHne cxempi 3a-
BUCHT OT-pAAa (aKTOPOB, OCHOBHBIMH H3 KOTOPHX ABAAIGOTCH:
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a) HanpsiKenue ceTH; 0) YPOBHH 3JEKTPHYECKUX HArpy3okK;
B) TpeOOBaHUS K HAJEIKHOCTH 3JIEKTPOCHAGKEHHS; I') 3KOHO-
MHYHOCTh; JI) TIPOCTOTA K YAOOGCTBO OOCAYKHBAHHSA; €) KOH-
CTPYKTHBHBIE W TUIAHHPOBOYHBIE OCOOEHHOCTH 3[aHHS.

KpoMe Toro, cxema alleKTpocHaOXeHusl poJixkHa obecrne-
YHBATb BO3MOXBOCTb TIPHUMEHEHHS HUHAYCTPHAJNBHBIX METOJOB
montaxa. HeobxogumocTh panuosalbHOro nOCTPoEHUs CXEMbl
pacrupeneeHisl 3HepPrud NOMHMO BHIICYKAa3aHHOTO OTIpeaes-
€TCA ellle BBICOKMM YACJbHBIM BECOM KaNHUTANbHBIX BNOXKeHHI
Ha CTPOUTEJIBCTBO BHYTPEHHHX CeTeH.

HanpsixeHne cetd. Kak npaBuiio, HaNpsKeHue aJeKTpunye-
cKoll cetn npuuuMaercs 380/220 B npu rayxoMm 3asemjienus
HeliTpasnu TpauCPopMaTOPOB HA NHUTAKIIEH nMoACTaHnMU. Kak
TIOKa3bIBAalOT MHOrOYHUCJIEHHBIE PACYEeThl, 3TO HANpHANKEHHe 5IB-
asgetrcs HauboJiee 3KOHOMHYHBIM JAJIA XKHJABIX H 00LIeCTBEHHBIX
3faudii. B HekoTOpHIX roponax, rae eimle COXPaHHUNHChL CeTH
220/127 B, ocyuiecrBnsieTcd MHTEHCHBHBIH TNepeBOx 3THX Ce-
teil Ha 380/220 B, uto OOecneuHBaetT pe3KOE NMOBBLILIEHHE MPO-
NYCKHOH CHOCOOHOCTH CeTeH W 3KOHOMHIO IBETHOro Metaija.
MoxHo, 0JIH2KO, TIPEANOJNOXKHUTD, YTO B OTAAJEHHOM OynyiieM,
NpH Mepexojie Ha MOJHYI0 3JeKTpH(PHKauuio ObiTa, BKIKOYas
TIPUMEHEHHE 3JEKTPOOTONIICHHS, KOHIHIHOHHPOBAHHS BO3My-
Xa M NPUroTOBAEeHHE ropAyedi BOJAbI, S3KOHOMHYHBIM OKaXeTCs
GoJiee BBICOKOE Hanpsixenue. Tak, Hampumep, B TPAKTHKE
CTPOMTENBbCTBA KPYMNHBIX 3MaHHI CO BCTPOCHHBIMM MarasHsa-
MM, SpEAHILHBIMH H APYTHMH TIPpEANPUATHAMH 3a pyGemom
NONYYHUNH HEKOTOPOE PacnHpOCTpPaHEHUE CXeMbl ¢ BBOAOM BHI-
COKOrO HANPSIMKEHHUS HETIOCPEACTBEHHO B 3/1aHHE H YCTAHOBKOM
CHJIOBHIX TPaHCPOpMATOPOB CPABHUTENABHO HEGOABIIOH MOIl-
HocTd (go 160 kB-A) na ataxax. Kak npasBuio, NHTaHHE CH-
NOBBIX H OCBETHTENBHBIX 3JEKTPONPHEMHHKOB XHJbIX H 00-
LIeCTBEHHBIX 3JaHHi OCYIeCTBJAACTCA OT OOLWHX  CHJOBBIX
TpancPopMaToOpoB npH  YCNOBUH CoOuofgeHds TpeGoBanui
o JONyCTHMBIM pa3MaxaM H3MEHEHHH HanpsikeHus (CM.
rn 12).

HapexHocths saekTpocHaOxkeHusi. TpeOOBaHHA K HAaNEKHO-
CTH 3nekTpocHabxeunus pernaMmentupoBannl [1YD u Crpou-
TeJIbHBIMH HOpMaMu u nipasusiamu [20, 21, 22].

B atunbix 30anusx K neppoil KaTeropHH OTHOCATCS ToMXKap-
Hble HACOCBI, YCTPOHCTBA ABIMO3ALIHTBI H JAPYrHe NPOTHBOTIO-
JKapHble yCTpolicTBa, AUQThI, 3BAKYALHOHHOE H aBapHilHoe oc-
BellleHue nOoMOB BbicoTOH 17 3taxed u Oojiee. OcralibHbie
rpynnbl 3JeKTPONPHEMHHKOB B 3THX 3/1aHHAX OTHOCATCHA KO
BTOPOH KaTeropuu. Kpome Toro, K nepBofl KaTeropud OTHO-
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CATCSl OFHH CBETOBOTO OrpayKJAeHusl 3THX 3HAHUH, yCTaHaB/H-
BaeMble B pafioHax, onpefensieMbiX CHy*06aMu rpaxIaHCKO-
ro BO3AYWIHOrO (paoTa. DNEKTPONPHEMHHUKH OTAENBHO CTOf-
MHUX LeHTpajibHbIX TemiioBeiX nyHktoB (LITIT), cuabGxarmomux
TeNJAOM XKuJble AOMAa ©d OOIEXUTHA BHCOTON 17 3Taxked u
foJiee, OTHOCATCA K NepBoil Kateropud. LleHTpaspHbie Teno-
BBI€ MYHKTBI, 0GCIyXHBaIOL|He noma u OOLIeXUTHA BBICOTOH

16 arazxell U MeH Hee, — Ko BTODOH KaTeronhuu. QHannnnnunu-

L= & 3 W ATE % A & s S t” t] !‘l.\.alllt} Pll\uﬂl

uukyn LTI, npegHasHadeHHBIX A TEMIOCHAOXKEHHMS HECKOJb-
KMX 3[aHMH, NOJXKHBI MUTATbhCA HE MEHEE YeM IBYMSl OTHENb-
HbIMH JIMHMAAMH OT TpauncopMatopHbix noactannuil. Ilpuco-
€HHEHHE K 3THM JHHHAM APYrUX 3JEKTPONPHEMHUKOB HE MO~
nyckaercs. IIuTanue 3neKTpONPHEMHMKOB TEMJOBBIX NYHKTOB,
BCTPOEHHBIX B 3[1aHHE H NpEeNHA3HAYEHHBX AJIA TenjoCHabXKe-
HUA JAHHOrO 3[AHHA, NOMYCKAETCA OCYUIECTBAATD OTASJbHBIMH
JUHHUAMH OT BBOAHO-pacnpenenutesibHoro ycrpodcrea (BPY)
3nauus. [Ipu OTCYTCTBMM TEXHOJOTHYECKOrO pPe3epBHPOBAHHUA
3JIEKTPONPHEMHHKOB TpeOyeTCs YCTAaHOBKa YCTPOHCTB aBTO-
MaTuuyeckoro Beona peseppa (ABP) na BBomax.

B nomax BeicoTOH OT 6 o 16 3TaXeh ¢ MIHTAMH Ha raso-
BOM M TBEpPIOM TOMNJHBE, & TaK¥Ke 3JCKTPONPHEMHHKH B Ji0-
Max JIO00H 3TaXHOCTH C 3JCKTPOIJIMTAMH H 3JEKTPOBOLO-
HarpeBaTeNAMH, KPOME OJHO-BOCBMHKBApTHPHBIX JOMOB OT-
HOCATCA KO BTOpPOH Kateropuu. K 3TOH XK€ KareropuM OTHO-
CATCA 3JEKTPONPHEMHHUKHM OOLIEIKHTHA ¢ YHCJOM NpOIKHBAIO-
mHux 50 vea. u 6onee.

DJIEKTPONPUEMHHKH BCEX APYIUX XKUABIX 3Aanuil U obie-
KUTHA, BKJIOYA JOMa Ha CaJOBBIX YYacTKaX, OTHOCATCA K
TpeThelt KaTeropuu.

B o6ugecrsennb¢x 30anuax K NepBoil KaTteropuu OTHOCATCH
3JIEKTPOABHIATENH MNOMKAPHBIX HACOCOB, 3JEKTPOABHUrATENH U
Apyrue 3JeKTPONPHEMHHKH NPOTHBONOMKAPHBIX YCTPOHCTB, CH-
CTeM MOXKapHO# U oxpaﬂﬂoﬁ CHrHANHU3aLUH, JUPTH Opravu-
3auMii W yuypeXJeHHH ynpaBieHHs, NAaPTHHHBIX, KOMCOMOJb-
CKHX, NPO)COIO3HBIX U APYrUX OGIIECTBEHHBIX Opranu3an,
MPOEKTHBIX H KOHCTPYKTOPCKHUX OpraHu3anuH, ydpexnenui
(punancupoBanus, KpeIuTOBAHMS W TFOCYAapPCTBEHHOTO CTpa-
XOBaHUS, apXHBOB M T.I. NPH BBICOTE 3aHMH 17 staxked W
Oonee, a TakXKe HE3ABHCHMO OT 3TaXKHOCTH MNEpPeyHUCJICHHBIC
3/IeKTDONPHEMHHKY YUPEIK/EHUH ynpaBlNeHHs, TPOCKTHBIX H
KOHCTPYKTOPCKHX OPraHv3andii C KOJHYECTBOM pabOoTaIOmMX
2000 yesi. u 60Jee, OUONHOTEK, KHIXKHBIX Nanat # apXHMBOB M2
1 MaH. eIMHUIl XpaHeHus M Bbile, yyeOHBIX 3aBefeHHH Mpu
uvcne yvyamuxcsa csoitle 1000 yes., npeanpuaTHH TOProBJAH C
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ofueil niewanso Ttopropuix sanes 2000 M2 u  Oosnee, ¢Tono-
BHX, Kade u pecropanoB ¢ uynciom mect cshine 500, rrectu-
Ml npH yuchae.Mect cehillle 1000 (106oi staxuocTH). Kpo-
M€ TOro, K nepBo#l KaTeropum OTHOCSTCS BhllleyKa3aHHbie
3JeKTPONPHEMHHKH MYy3€eB, BBICTABOYHBIX 3ajoB 06JaCTHOTO
i pecny6AHKAHCKOrO 3HAYECHHS] M BEChb KOMIUIEKC 3JIeKTPONpH-
€MHHKOB MY3€eB, BBICTABOYHHIX 3aJI0B COIOSHOrO 3HAYEHHS.
K nepeoil KaTeropul OTHOCATCH 3JEKTPONPUEMHHUKH CHepallu-
OHHbIX, OTAEACHHI peaHuMalHH, POAWJIBHBIX, HEOTJOXKHOH
NOMOIIM M APYIHX AHAJOCHYHBIX. NOMemeHit  GOJbHUL, OF
6ecnepe6oiinoil paboThl KOTOPBIX 3aBHCHT XH3Hb OOJBHBIX.
K 37Ol 2Ke KaTeropmi OTHOCATCH KOMILJICKCHI 3JIEKTPONPUHEM-
HHUKOB MEXAYropoAHBIX TeJe@OHHBIX CTAHIUH, LEHTPabHbIX
tenerpatos, rapoackux ATC.

KoMnzieKe . oCcTanbHbIX 3JIeKTPONPHEMHHKOB  BBILIEYKa3aH-
HBIX 31@aHUH OTHOCHTCHA KO BTopoii Kareropuu. Ko Bropofi ka-
TETOPHH OTHOCATCA KOMMJEKCHI 3JeKTPONPHEMHHUKOB [epeuHC-
JICHHBIX 3JI1aHUH MeHbLIeHd STAXKHOCTH MM BMECTHMOCTH, 3a
HCKJIIOYEHHEM  DJICKTPONPHUEMHHKOB  OJHO- [ABYX3TaXkKHbIX
3/iaHUi aAMHHHCTPATHBHO-OOIECTBEHHOIO Ha3HAYEHHA C YHC-
J0M coTpyanukoB R0 50 (Kpome NapTHAHMIX OpPraHoB M HC-
NOJHUTEJBHBIX KOMHTETOB HAPOAHBIX AENYTaToB), GHONHOTEK
go 100 Teic. emguuMi xpadeHus, y4eOubiXx 3apenenuit po 200
yyamuxcs, MarasHHoB ¢ MJOIIAAbIO TOProBeIX 3an0B 250 M?
M MeHee, CTONOBBIX H Kade go 100 MeCt, rOCTHHHIL NPH duCJIe
mecT Ao 200, XxoTopeie OTHOCATCS K TpeTbefi KaTeropH.

B npeanpuaTHax ObITOBOro 0OCAYXHUBaHdHs KO BTOpoH Ka-
TETOPHU OTHOCATCH KOMIJIEKCH 3JEKTPONPHUEMHHKOB CaJIOHOB-
NapuKMaXepcKux ¢ KojauyecTBom padounx mect 10 u Goxee,

aTARL O 'I'I!'\llﬁ']'
arenbe, KomOunatoB ¢ yucjaoMm pabounx mect 50 u Gonee, npa-

YEeYHbIX M XHMUYHCTOK NPOH3BOJMTENbHOCTBIO B cMmeny 400 Kr
v Gosiee. DACKTPONPHUEMHHKH NPOYHX ObITOBBIX NpEANpPHATHH
OTHOCATCS K TpeThbel KaTeropHu.

DNeKTPONpPHEeMHUKH JETCKHX CajoB M fCneH OTHOCATCA KO
BTOPOH KATErOpHUH.

B 3peluiubiX npeanpHATHAX K NepBoll KaTeropuH OTHu-
cATCS aBapHilHoe M 3BaKyaIHOHHOE OCBelleHHs, MOXKapHbie
HACOCHI, aBTOMaTH4YecKasi NOXKapHas CHUTHAJNMU3ALMA U CUCTe-
Ma AHIMO3aIATH OPA BMECTHMOCTH 3puTesbuoro 3aqa 800 yen,
n GoJiee, a TakKe Te JKe 3JIeKTPONPHEMHHKHM (HE3aBHCHMO OT
BMCCTHMOCTH) J[BOPIOB U JOMOB NHOHEPOB. IDJIEKTPOMpPHEM-
HHKH 3JEKTPONPHBOAOB CUHEHHMYECKHX MEXaHM3MOB TpPH KOJH-
yectse azeKTponpuBofoB 10 B MeHee M BMECTHMOCTH 3AJOB
800 ven. W MeHee OTHocATCHA K. TPEeThell kKateropud. Bcee oc-
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Tafblbie 3ACKTPONPUEMHUKHM 3PEAUIHBIX NPeAnpuATHHd OTHO-
CATCHA KO BTOPOH KaTeropuu.

JNEeKTPONPUEMHHKH KOH(EPEHI(-3aJ0B MU AKTOBLIX  3aJI0B
CO CTanHOHAPHBIMH KHUHONPOEKIHOHHBIMH YCTAHOBKAMH H
3CTPafiaMH BO BCEX BHAAX OOLIECTBEHHLIX 3[aHMil, KpOMe 1o-
CTOSIHHO MCNONb3YeMBIX AN NAATHBIX 3pEJMIIHBIX MeponpHs-
THH, OTHOCATCA K TOM XKe KaTeropuH, YTo M JPYrue 3JeKTpo-

©
NIAQAIIIILLII DITALTLILT D YNnrMAnoion NIOTOE AT AAITLY
Pll\‘_,“llll’l.lll’l. DAL,y D l\UlUt)ul\.' iiri uutyux_um.

Iipusenennslil nepeyeHb He HCYEPNBIBAET BCEX BHIOB 3Ma-
HUA 7 yupeaeHuH o0UECTBEHHOI0 HAa3HAYEHHs, NO3TOMY INpu
onpeReseHiiM KaTeTOPUH HAACKHOCTH 3IJICKTPOCHAOKEHHA iHe-
00X0AKMO PYKOBOACTBOBATBCH BEAOMCTBEHHBIMM HOPMAaTHB-
HbIM# HOKYMEHTaMH.

OneKTpONpUEMHIKY NEPBOfl KAaTeropuu AOJKHB ofecneyH-
BaTbCAl 3JIEKTPOIHEpPrHell OoT HABYX HE33aBUCHMBIX HCTOYHHUKOB,
M nepepuiB B HX 3JEKTpoCHaOXEHUM MoMKeT OBITE AONYIleH
nuWb Ha BpeMs AelicTus ycrpoficts ABP. HesaBucumMbim
HCTOYHHKOM 3JEKTpOCHAOKCHHA " HA3WBaeTCsl HCTOUHHK
NUTAHUA AGHHOrO OODBEKTa, Ha KOTOPOM COXpaHfeTCs Hamps-
XeHHe NPU HCUC3HOBEHHH €ro Ha Apyrux ucroynukax. K Ta-
KMM HCTOYHHKAM NHTAHHA OTHOCATCA Py ABYX 3JICKTPOCTaH-
HHA UM HEHTPOB HNHTAaHHS, a TaKXKe JBe CeKUHMH COOPHBIX
ILHH 3ACKTPOCTAHHMN UM NOACTAHLMY NPH YCIOBHH, UTO KaK-
Rasi CEKIUA B CBOIO OYEpeAb MMEET NUTaHHE OT HE3aBHCHMOIO
HCTOYHHKA, IPUYEM 3TH CEKUHH HE CBfI3aHBLI MeXAY COO00H HaH
UMEIOT CBfI3b, aBTOMATHYECKH OTKJIIOYAEMYIO MPH HAPYUIEHHH
pabotu ogHod M3 ceKuuil. Hanpumep, nBe ceKuMH LWIHMH ABYX-

TpaHcGpopMaTOPHOH NOACTAHIMH, NOAKNIOYEHHOW K IBYM CeK-
HUSIM IeHTD2 NUTAHHY, MOCVT CUHTATRECH HE3ABUCUMBIMH HC-

aa R AFARYA u'l-.ll ly“ i s danidifiy J AXA 4 A AL i iA ArfaA W AALYE ArL aTaxa

TOYHHKAMH. IDTO K€ OTHOCUTCH K MHUTAHHMIO OT ABYX-ORHO-
TpaHCHOpMATOPHBIX MNMOACTAHIHH, €CJH OHH [PHCOEAHHEHH
K He32aBHCHMBIM HCTOYHHUKAM.

Hnst 3eKTpONPUEMHHKOB BTOPOH KaTEropHH AONYCKAIOTCHA
nepepuiBbl B 3NEKTPOCHAGKEHHH Ha BpeMs, HeoOXoauMoe M/
BKJIIOYEHHS PE3ePBHOTO MHTAHHMS BBIE3JHONR onepaTUBHOH OpH-
ragofi sHeprocHCTEMbE MM AEKYpHBIM nepconanom. Onxako u
ANS1 3neKTpocHAOXKEeHUs1 noTpebHTeNeH BTOPOH KaTeropuu pe-
KoMeHpyercd ycrpoiictso ABP, ecau npuMeHenHe 3TOro yCT-
poficTBa YBeNHYHBAET KaNnuTaJbHbie BJOXKEHUS B CETb HE 0O-
nee yem Ha 15 % uaM ecam s3TH 3aTpaThl OKYmawTCd 3a o—
8 ner. (310 paBHO3HAYHO YBEIHYEHHIO NPUBEAEHHBIX 3aTPaT
He GoJiee yem Ha 5 Y).

Boaaywubie auauu no 1000 B, mutaioiuue 3AeKTPONPHEM-
HHKH XHABIX M OGUIECTBEHHbIX 3[aHMH, PEKOMEHAYETCA OCy-
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LlecTBAATL HepesepBHpyeMmbiMH. JlonyCKaercss pesepsupoBa-
HUE MUTAHHA 3JIEKTPONPHEMHUKOB BTOPOH KaTeropHu npu apa-
PHUM MyTeM YCTPOHCTBA nNepemblyeK Ha CTOpOHe HH3IIEro Ha-
npsxKenus LIJaHrosbiM Kabenem giavHol go 50 M.

JJIEKTPONIPUEMHHKH BTOPOH KaTeropuM MOTYT MHTATbCS OT
OAHOTPAHCHOPMATOPHOH NOACTAHIMH NPH HANHYHH PE3EPBHO-
ro TpancgopMarTopa Ha CKiaajne Baagenbia TT1.

ODIeKTPONPUEMBHKH TPEThell KaTerOpHH [ONyCKAlT Nepe-
PHIBBl B 3JIEKTPOCHAOXKEHHMH [1Jifl BBINOJHEHHS PEMOHTHBIX pa-
60T MiM 32MeHH MOBPEXAEHHOTO 3JIEMEHTA CeTH Ha CPOK He
6osnee 1 cyt. ITpu HEBOSMOMKHOCTH TI0 MECTHBIM YCJIOBHSM OCY-
LIECTBHTh NUTAHHE 3JIEKTPONPHEMHHMKOB NMEPBOil KATErOPHH OT
JBYX HE33aBHCHMEBEIX HCTOYHHKOB, YTO OBIBAeT B HEGOJbIUIHX
rOpofax, HOPMpl pas3pelialoT NUTAHME HUX OT Pas3HLIX TPaHC-
¢opmaropoB npyxtpancopmatopHOH TOACTAHHMH HIH  OT
TpanchpopMaTopoB aByX OJH3NeKaumHUX MOACTAHLME, NPHCOE-
RHHeHHBIX K pasupiM JuuuAM 6—10 kB, ¢ yerpoiicteom ABP
Ha CTOPOHE HH3llero HanpsXXeuns. Bo03MOMXHO Takike aB-
TOMATHYeCKOE M[epeKJIOYeHHe Ha MECTHble MCTOYHHKM (aKKy-
MyJAITOpHBIE GaTapeH, AHM3EJBHBIE 3JEKTPOCTAHI(HH).

B 3pesnmHbiX npeanpHATHAX ¢ OOJBIIAME CKONJAEHHAMH
JIJEH HApsiLy C yCTPOHCTBOM 3JIEKTPOCHAGKEHHs MO TepBoH
KaTeropun HHOTJAa TaKXKe NPHMEHACTCH aBTOMAaTHYECKOE mne-
PEKJIOYEHHE 3BAKYalMOHHONO M aBAapUHHOTO OCBEUleHHS Ha
NHTaHHEe OT MECTHOro HCTOYHHKA Ha ClydYail BoiXxoga M3 CTPos
BCeH CHCTEMB! 3JIEKTPOCHAOXKeHus.

JKOHOMUYHOCTE, 3a5iaya NOCTPOEHHSA 3JIEKTPHUYECKOH ceTw,
KaK TpaBHIO, MHoroBapHauTHa. IT03TOMY BaXKHBIM KpuTepH-
eM BBIOOpP2 TOH HJIM HHOH CXeMbl SIBASIETCH ee 3KOHOMHYHOCTb
KaK no 3aTpaTam JeHEXHbIX CPeJCTB Ha COOpyXKeHHe H 3KC-
myatTanuio, TaKk 4 MO pacXony LBeTHOro Meraia. Metoauka
TEXHHKO-3KOHOMHYECKHX pacyeToB npHBegeHa B rii. 16.

Mpoctota # ynoGctBo 06cayxpBanbsa. ITomumo skoHOMHUY-
HOCTH JOJIXKHO YAeJATbC JOCTAaTOYHOE BHHMaHHE yaoOCTBam
SKCIJyaTallid, HAarjsjHOCTH cxembl H €e npocrore. HMuorna
3TH TPeGOBAHHS NpeBaNUpyOT Hajg TPEOOBaHHAMH 3KOHOMHY-
nocrd. OTCIOAA BLITEKAeT HEOoOXOZHMOCTh YAOOHOFO pacHoJso-
)kenust BPY 3nawus, oGecneynparoulero Haubojiee HNpocroi
BBOJ NMUTAILHX JUHHH 4 NPOKNAAKY pacnpeieidrelbHO# ce-
TH, 2 TaKx¥e 6e3onacHOCTb obcnyxuBaHuda. Cxema CeTH H0J-
’KHA CTPOUTHCH TaKuM 006pa3oM, yTOOH! nonpemmnumi& yyac-
TOK CEeTH JIerKko OOHapyJXHMBaJCA H 3aMEHAICA U YTOOBI TpH
9TOM OTKJIOYaloCh MO BO3MOMKHOCTH HeOOJblIoe KOJUYeCT20
noTpebuTenei.
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KoHcTpyKkTHBHBIE 0COGEHHOCTH 3/1aHUSl OKA3LIBAIOT H3BECTs
HOE BAMSIHHE Ha MOCTPOCHHEe cxeMbl. B Tex ciyuasix, nanpu-
Mep, KOrja B Xujioe 3[laHHe BCTPAMBAKOTCA pa3nuyHble npen-
pHUATHA H YYpEeXKAECHHS, CXeMA CeTH YCIOXKHAETCd B CBA3H C
HEOOXOJMMOCTHI0  KOMILIEKCHOrO  NHTapuA  noTpebuTesiel
COOCTBEHHO 37aHWsl W BCTPOEHHBLIX noMemenwil. [Ipu atom cxe-
Ma AOJIKHA OoTBeyaTh TPEOOBAHHSM HAJNCKHOCTH 3JEKTPO-
cHabXeuns Bcex nortpebuTeneii. Ilpu noctpoeHuH cxembl
BHYTPEHHHX CeTeil OYeHb BAXHO YYHTBHIBATL pelIeHHsl CTPOH-
TeJbHBIX KOHCTPYKLMIA 3MaHHH AN 3KOHOMHYHOIO H MHAYCT-
PHAJBLHOTO OCYHIECTBJCHHA 3N€KTPOMOHTAXKHBIX paborT.

Takum o6pa3oM, pauMOHANBLHO NOCTPOEHHAsl CX€Ma 3Jiek-
TPHYCECKOH CeTH sBJAeTCA CHHTE30M KoMmmiaekca (akTopos,
onpenenaomux ee napaMerpbl. OneHKa 1 BuIOOp CXeMbB MOryT
NPOU3BOAHTLCS TOJILKO MO COBOKYIHOCTH BCEX mNOKasarenel
NPHMMEHHTeNBHO K KOHKPeTHbIM YCIAOBHAM  COOPYXXaeMOH

3JIEKTPOYCTAHOBKH.

6.2. Knaccucmraumna ceved

1., " EE s AT ATIE e e AW T AW .'\'III‘I\“""A MY Te 1NN D ~rrezee o
110 HdaosHQ4YThhniO JICRIPHHCCKHT LClH J_LU 1WWyU D AKHJIbIX M

O6IIeCTBEHHRIX 3gaHMH JEJNATCA HA THTAKOIME M pacnpeeliH-
TeJbHEIE.
fMyTalowed ceTelo HA3BIBAIOT JIMHAYN, HAyIIHE OT Tpatcdop-

us\-rnnunu nnnr"rsunﬁ'rl nn RDV 1%} OF RDV nn CHANMTMNRLIY harnnNoa.

AL lulJll\.’ll AivWF AN, JEALINLTIEL WKLV ISR l.lu\.,l[t/\.-

JENUTENbHbIX MYHKTOB B CHJIOBOH CETH M [0 CPYNMNOBBIX LIHT-
KOB B OCBETHTEJILHOH CeTH.

PacnpenenntenbHOfl CETbI0 HA3BIBAIOT JIHHHH, HAyUlHe OT
pacnpefeNUTeNbHBIX TNYHKTOB B CHJIOBOM CeTH O CHJIOBBIX
3JEKTPONPHEMHHKOB,

IpynnoBoii cerpi0 HA3BIBAIOTCA JHHHH, HIyLHe OT rpyn-
IOBBIX IUTKOB OCBEIIEHHS [0 CBETHJILHHKOB B OCBeTHTE/b-
HOH ceTH. JIMHHHM OT 3TaXXHBIX TPYNIOBHX IIMTKOB K 3jieK-
TPONPHEMHHKAM KBapTHP XKHJBIX [OMOB TOX€ Ha3HMBaKOT
TPYNHOBBIMH.

Mo npHHUMNY NOCTPOEHHN cXeMbl CeTH pa3lleNfdloTCA Ha
PA30OMKHYTbIe M 3aMKHYTble. Pa30MKHYTas CeTé COCTOHT H3
pa3BeTBJEHHBIX JIMHHH K 3JCKTPONPHEMHHKAM HJH HX rpyl-
naM H noJyYyaeT NHTaHHE C OJHOH CTOPOHBL [Tpocreiiunii
IpUMep CXeMbl pa3OMKHYTOH NHTAlOWIeH ceTH KBapTHP OAHOH
CeKLUH JKuJloro pnoma nOpeacrasied na puc. 6.1. Opnako
pa30oMKHYTasi cets oOnanaerT HeKOTOPBIMH HEeROCTATK
TOphie 3AKJAI0YaWTCd B TOM, YTO MPH aBapun B J000
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CeTH NHTaHHe BceX moTpeOHTeJiel 33 aBapuHHBIM. YYacCTKOM
npeKpauaeTcs.

B pa3oMkuyTOil ceTd noAJiepxKaHue HEOOXOAUMOro ypoB-
Hsl HAlpSKEHHs Ha 3aKHMax 31CKTPONPHEMHHUKOB B DA3JIHY-

HOQ BpPEMH CYTOK 0e3 cnelUAJBHEIX VCThOHCeTE 3aTpyAHUTE I b-

Al ARYIAvazRinan g JE AL ass Skl FARANE & New 2

[Io 3TUM npuUyYMHAM, HECMOTPsi HA CBOHO npocm'ry. pa-.
30MKHy'me CeTH He Bcerfa SBASAIOTCA ONTHMANbHBIMH, YTO
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Puc. 6.1. Cxema pa3soMxHyTON DNHTaioutedi CeTH CEKUMH KHANFO 3RaHUA;

1 — apTOoMatTHueckHll BRIKMmIGYaTeNne, 2 — CTOAK; 3 — BBOA B KBARTHPY

Prc. 6.2. Cxema 3aMKHYTO# nuTaioilefl ceTn KWIOro AnMa:

1, 2 — aBroMaTHYeCcKHMe BRIKJOYaTeNv; 3 — aBromatHdecKufl BeKMOYaTenn (cnaban
CBA3b); 4 — CT0fAK; 5 — BBOL B KBapTHPY

0cOOEHHO CcKa3bBaeTcsl NMPH BBICOKOM YpOBHE HArpy3ok H
GOJIBILIOM YHCJIE TPHUCOEAUHEHHBX 3JeKTPONPUEMHHKOB.

3amkuyran cetv MOXKET UMeTb OJIMH, NBa U 6oJee HCTOU-
HUKOB MNHUTaHWs, NEHCTBYIONMX opuoBpemenHo. Ha puc. 6.2
JaH TIpUMep 3aMKHYTOH CeTH OJIHOM CeKUHH ¥KHJOro Jjaoma.
IpeumymecTBO 3aMKHYTOH CeTH COCTOMT B TOM, 4TO TIIPH U3-
MEHEHUAX HArpy3kd B J00OH TOYKe CeTH aBTOMaTHYECKH Me-
HSIeTCSl TOKOpacnpesdesetine B BeTBSIX, KOTOpOe' BCerna siBJsi-
eTCsi ONTHMAJIbHBIM,

Takum 06pa3oM, B 3aMKHYTOH CeTH HJAeT HenpephBHHIH
NpOLECC BHIPABHUBAHUA HANPAMKCEHUS HA 3aXKHMaxX 3JeKTpo-
NPHEMHMKOB, TIO3BOJISIIOIUMA YJAYYIUHTL KadecTBO 3JEKTpO-
SHEPTHH B H3BECTHHIX npenenax O0e3 3HAYHTEIbHBHIX 3aTpar
[(BETHOro MetaJjna. [IpH pa3oMKHYTOH ceTH OOBLIY4HO AOCTHr-
HyTh ONTHMyMa NpPH TeX ¥Ke 3aTpartax He ynaercs. B 3amk-
HYTOH ceTd Ojarofaps aBTOMAaTHYeCKOMY NepemelieHuio ToY-
KM TOKOpa3zjesia JIOCTMraeTcsi yMEHblIeHHe BJHAHHA acHM-
MeTPUM Harpy3oK B pasjuyHbiX ¢asax, 410 TaKKe HMeCT
HEMAJIOBAKHOE 3HAYeHHe MPH CAYYAHHOM cOYeTaHHH Harpy-
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30K. CrefiyeT OTMeTHTb, YTO B 3aMKHYTOH CETH NPOHCXOLMT
HEKOTOPOE CHHXKE€HHE CYMMapHOro MaKCHMyMa Harpysok 1o
CP3BHEHUIO C PA3OMKHYTOH ceTblO.

HPEB,CTaBJIeHHaH Ha puc. 6.2 cxema gBAfeTCH HPOCTOH

AQANIILINITMNLT AOTLIN N 2o TOAnTT ANaorLIny foanmarsamirirnalrirer
Q“l“!\“y 1V LCITDIV LU SUAAAQUU LDnAnopnJs \ﬂDlUMﬂlﬂ“lCLn”ﬂ BDI'

kaouartesb-3). ITpn apapuu B 1060it TOUKE CeTH B nepnyio oue-
PEAb AONNKEH OTKJIOYHTBHCH ABTOMATHYECKHIl BHIKJIOYATEN b J,
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Prc. 6.3. Paguanonasi cxema CUIOBOH CeTH:

1 — pacnpesenutTenbHblll LuT; 2 — aBTOMATHYECKHAl BLIKAOYMATENb; 3 — mycKoBoll am-
napart; 4 — AHHKS; 5 - pacnpeaeSHTeNbHEl NYHKT; 6 — SNEKTPONPHEMHHK

c eCKUIl BHIKJIOYATEJb B TOH JIHHHH, TAe fnpo-
H3OLLJIO K3 H 3TOM MOJOBHHA CeTH OcTaercss B pabore,
Ycerapka TOKa TpOrawHsi aBTOMaTHYeCcKOro BHIKJlOYaTens J,
WY HOMHHAJILHBIH TOK TJIaBKOH BCTaBKH MPEAOXpaHHTENsA, Bhi-

ﬁﬂﬂ 'r\r*a r\v‘l‘l‘lnr‘mnpuun HUANOH UPMI v QRT(\IJQTHUP{"I{HY nmunm-

ljtlu\.vl e e} AAFwrBild LifiAa3 Ny AFEriisniv/as

yartesied (IIpBILOXP&HHTEJIEﬁ) Iu?2,

HecmoTpst Ha yka3aHHbie NMPEeHUMylIecTBa, 3aMKHYTHE CeTH
AOKa He NOJYYHJH GONBLIOrO PacnpocTpaHeHHs, Y70 B U3BeCT-
HOHl Mepe OOBsicHseTcs 3aTPYAHEHUSIMH B yCTPOiicTBe ceJIeK-
THBHOI 3alllThl Ha (Ga3e BHINyCKaeMbiX annapatosB (aBTOMma-
THYECKUX BHIKJIOYaTes el u NpefoxpaHuTesied) AJs ceTell HM3-
KOro nanpsikenusi. KpoMe Toro, B n0J00OHBIX CETsiX BO3pacraloT
TOKH K3, 4yTO MOXeTr cO3aTh TPYAHOCTH B BHIOOpe amnaparty-
prl. 3a py0OerKoM 3aMKHYTbie CeTH NOJNYYHJIH HeKOTOpOe pacs
NPOCTPAHEHHE B KPYIIHBIX JXHJBIX KOMIVIEKCAX C BCTPOEHHHI-
MH NpCANPUATHSIMH OOCHYIKMBaHWS, Mara3vuHaMu H 3peJvil-
HBIMH NIPeANIPUSITHSI MU,

CerH MOTyT BHIMOMHSITBCS MO pPafiMalibHOH, MarucrpafbHOR
H CMellaHHO# cXeMaM.

"'US'
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Mpu papuanbHoil cxeme ot BPY oTxoasT nuraionite juHuu
Oe3 pa3peTBJeHHUH K OTAENbHBIM 37€KTPONPHUEMHHKAM HJH OT-
AeJIbHbIM pacnpeaesuTeqbHbIM NYHKTaM ({MTaM), OT KOTOPHIX
B CBOIO 0Yepe/ib MATAIOTCsi MEKTPONPUEMHHKH.

Ha puc. 6.3 nokasaun npuMep paidajbHOH cXeMBI NHUTAO-
uielt cunoBoil cetd 3nandsi. [JOCTOMHCTBO paaMalbHOR cxeMbl

3aKJIlo4aeTcda B €¢ HaJXKHOCTH, TaK KaK NPH BHXOJAE U3 CTpOsi
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OILHOH NuTAIONIeH JHHUM OTKJIOYAeTCsi TONbKO OJIMH 3JIEKTpO-
NPHEMHHUK HJU TpYyNna 3JeKTPONPHUEMHHUKOB, NPUCOEAHHEHHBIX
K OfHOMY pacnpeiesure/ibHOMy nyHkKty. OJlHakKo 3Ta cXeMma
UMeeT cepbe3Hble HeJoCTaTKH, 3akJ/iouawuecs B 00ablIOM
YhC/ie MUTAIOIMX JIMHUHA, yBEJHYeHHOH NPOTSNKEHHOCTH CeTH
H, CJeJlOBaTe/ibHO, 3HAYUTENIbHOM PacXO/ie IBETHOrO MeTaJna,
YBEJIMYEHHOM KOJIMYECTBE KOMMyTalMOHHBIX anmnapatoB. Pa-
NUaJbHEIe CXeMbl C TIOABOAKOH mUTAHHsi B KaXKIyl0 KBapTHPY
KHJOTO noMa OTAEJNLHOH JIMHHH OT BBOJAA B 3/laHHE SIBHO He-

ATFMIINASIITIIILTY 5 1O TINTIRMIATTICO INTMNCT
SODVIIVIVENI TATIDL KL IO uynun.,unml\..n.

JAsi BHYTpEHHHX 3JIEKTPHYECKHX CeTell XapaKTEepPHH maeu-
cTpansvreie cxemol (puc. 6.4), Npyu KOTOPHIX K OLHOH NHUTAIOMIEH
JUHHUH C yYeToM YyAOOHOK TPACCHPOBKH NPHUCOEIHHSAIOTCH He-
CKOJIBKO pacnpefieIHTeNIbHhX NYHKTOB {IHTOR).

B Xuabix aoMax K oanoil nurtarouieil TOPU3OHTAJNbHOH JIH-
HUH MOTyT OHITb MPHCOCAMHCHB OfHH HJIH HECKOJbKO CTOSIKOB,
OT KOTOPHIX B CBOIO O4epelb OTXOAST OTBETBJCHHS K 3TAXXHHIM
muTkaM. OAHAKO HAAO HUMETh B BHUAY, YTO NPH NPHCOEAHHEHHH
JBYX H 6ojiee CTOSIKOB K OJ1HOM nuTamolilefi JUHHH B AOMAax Bhi-
coTod 6 sTaxel u 6oJsee B TOYKe OTBETBJIEHMSI CJIEAYET yCTa-
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HaBAMBATh annapat ynpaBjeHHs JJisi PeMOHTHHIX uened. Jlas
HAPYKHHX KaOCJBbHBIX ceTeil, MUTAIONHX MHOTO3TaXHHeE 37a-
HUsI, pajiualibHasi CXeMa TPUMENsieTCsi UIMPOKO, OAHAKO C B3a-
HMHBIM pe3epBMpOBatiieM nuraomiux auuuii ot TI1 no BPY
3NaHuA AJiA obecnieyeuus yaﬁu:m SJACKTPONIPpHCMHUKOB npH
X0Jle. U3 CTPOsi OIHOH H3 JIMHMIA.

Ilpy nuTanuu 34aHHi ¢ OTHOCHTENBHO HEOOJNbIIHMH Ha-
TPY3KaMH, HanpuMep KHUAbIX JOMOB BHICOTOH [0 O 3Taxei
BKJIIQUUTENbHO, HeGoabluX OLITOBHIX MACTEPCKUX H Marasu-
HOB, GOJblIell YacTblO NPUMEHAIOTCS MarHCTPaJbHBe CXeMhl C
NHTaHHeM HecKOJbKHX 3Aauuil OfHOf aunueli. Marucrpanibubie
CXeMbl LIHPOKO HCNOJB3YIOTCA B BO3AYLIHBIX CETsIX MPH NHUTA-
HHM MeJKHUX 3iaHdii B HeGOJbUIMNX TOpoJAax M moceskax. Ma-
rucTpaibHble cXeMbl JellieBie paidabHbiX, HO MEHee HaleXHH.

MHuorosietnsisi NpakTHKa OPOCKTUPOBAHHsi U CTPOUTEJNBLCT-
Ba, a8 TaAKXe MHONOYHMCJEHHBbIe pacueTh U HCcJieoBaHus MO3BO-
JUJAH BHPA6GOTATH HEKOTOPBHIE THHUYHBIE PCLICHUSA 3JE€MEeHTOB

CXeM, KOTOphle HPUBELEHHI B IVL. 7.

"I WET
lJl nin

I napa cenbmasn

CXEMbl PACIPEARENEHMA DNEKTPOIHEPT MU
B XUIbIX 30AHUAX

7.1. Cxembl HapyMHbix (BHYTPMKBAPTANbHbIX) MMTAKOLLMX
NUHKM

CxeMbl BHYTPHKBapTaJdbHbIX HAPYXKHBIX ceteit 1o 1000 B nme-
IOT BaXHOC 3HaYCHHe OJi#A upannﬂbﬁunu NIOCTPOCHHsT CXEM
BHYTPEHHHX CeTei JXHJBIX 3AaHUH, MOCKOJbKY BHIGODP CXEMHI B
3HAYUTEAbHON CTENEHH 3aBHUCHT OT B3aUMOCBSI3H MEXAy BCEMH
3JIEMEHTaMH CeTH, BKJIOYasi MECTONOJIONKEHHe TPAaHCHOpMaTOp-
HOH MOACTAHUKH, AJIMHY H CEYEHHE HAPYKHBIX NUTAIOILKX JHHHI.
Hixe npuBoasitcss XapakTepHbie cXeMbl 3JeKTPOCHaOKeH s
KHJIBIX 3AaHUN Pa3JMYHOH 3TaXXHOCTH, KOTOphie obecneyuBa-
IOT HeOOXOAHMYIO HAAEXKHOCTh NUTAHUA M, KaK TNOKA3bhBaloT
pacyeTsi, ABASIIOTCSE 9KOHOMHYECKH I_[EJIECOOGpﬂSHbIMH
Muranue XuibLIX AOMOB BHICOTOH A0 5 3TAMEH BKJIIOUM-
TeNbHO. JIAsi mUTAHMA TAKUX 3JaHKil OPH OTCYTCTBUH B KBap-
THPaxX 3JIEKTPOIJIUT NPHUMEHSIIOTC MarHCTPanbHbie TeT/eBhie
CXeMBl C pe3epBHOH nepeMbiyKoil unu 6e3 Hee. Takas npocrefi-
uiag cxema KabGeslbHOM ceTu moKasana Ha puc. 7.1. PesepBuas
nepeMbidka 8 NOAKJIOYaeTcss NPU BHIXOAE H3 CTPOs JIOOOKH U3
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CA Ha NMPOXOXKACHHE IO HUM . TOKA aaapuuuoro pexAMa H 1O
RONYCTHMBIM MOTEPSAM HANPHANKEHHS,

[Ipu »TOM HEOOGXOAHMO YYHTHIBAThb, 4TO B aBAPUIAHOM pe-
JKUMe B Teyenue He 6Gonee D cyT Bo BpeMsi MAaKCUMyMa, HO He
6onee 6 4 execyTouYHO HOPMAMH paspellaeTcs neperpyskKa ka-
Geneit ¢ 6ymaxuoil uzossuneit Ha 20, ¢ nogusTHIeHOBO! Ha 10
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Puc. 7.1 Cxema [MHTAHHA MHUABIK AOMOB BLICOTON RO 5 3Ta¥ed ¢ pesepsn-
HOH nepeMb{yKoi:

1 — rpanchopmaroptas NOACTAMKHN, 2, 8, 4 — MuJbte AOMa; 5, 7 — NpCAOXPABUTENH;
§ — pySHALHUKH; 8§ — peiepBHAR fiepeMuiuka; 9, Jf — unrtatoulne nuduu; 11 — BPY

Prc. 7.2. Cxema nuTains #UALX KOMOB BLICOTON HO B 3Tamell C Repexnio-
YaTCAAMH HA BRBQAAK:

1 — TpasichopmaTOoptasn nofctaugun; 2, 7 — npepoxpamutenu; 3, 4. 5 — Xuame noma;
6 — BPY: & — nepexkntoyatens; 9, 10 — AHrawoliHe JHHHH

H OOJUBHHHAXJOpUAHOH Ha 15 % anurespbHo AONYCTHMOH TO
[T¥YD. Ileperpy3ka pomyckaeTcsi Iipd yCJIOBHH, Y4TO B HOpMaJb-
HOM peXHMe 3arpyska KaGeJsieii He NpeBbilIacT HOMHHAJBHOH
Anst KabGened ¢ nnactmaccopoit usoasinueil u 80 % HOMHHAJD-
HOH Ass Kabenell ¢ OyMaxKHoi usoJsiuei (B 3eMae).

B aBapuiinOM pexHMe AONYyCKalTCsi TaKXKe TOBbILIEHHbIE
notepH HampsikeHuss — A0 12 Y% . Ecau ydects, 4TO yKa3aHHbie
KuJbie 1oMa OTHOCATCS K TPeThbel KaTerOpHu HaIEeXHOCTH, TO
YCTPOHCTBO pe3epBHOI MepeMHBIYKH He ABAsieTcs o0053aTesNb-
HeM. OHaKO B KPYIHBIX ropofax €O CJAOKHBIMU YCJAOBHAMH
pa3puiTHsi laXKe MPU XOpoLieHl NOCTAHOBKE PEMCHTHOH CJiyKObl
ycTpalicHHE aBapHH B TeyeHHe CyTOK OHIBaeT 3aTPyAHHTEb-
HeiM. [lo3TOMY mDpoOKAafKy pe3epBHO NepeMbIYKH AJMHOMN
006410 He Oonee 70—80 M B 3THX yC/lOBHsiX ClefyeT CYHTATh
HeaecoobpasHoil.

Ilpusepennas cxema (puc. 7.1) HMeeT cyulecTBeHHBIA He-
HGCTATOK, 3aKRIOYAIOIHHACK B TOM, 4TO fipH OTKAIOUCHHA Ofi-



HOH M3 MHTAIOIMMX JIMHUI, Hanpumep 9, sieKTpoeHabxenne
BCeX 3HAHUIN OCYIIeCTBJAAETCH NO KOJblLY, B pesyabTaTe 4ero
Aa){e MpH NOBBILIEHHHX AONYCTHMBIX IOTEPSAX HaNpsXKenis
MHOTA2 TPUXOLHTCS YBeJUYHBATHL ceyenus Kabeseld. Jkpyrum
HeXOCTATKOM fIBJs€TCHA TO, YTO pe3eppHasi nepembldka B HOP-
MaJIbHOM peKHMe He HCIoJb3yeTcs.

Ha pnc. 7.2 npusenesa monuduKauHsa ONHCAHHON CXEMH,
OpH KOTOpO# Ha BBOJAX B 3/laHUe BMeCTO PyOMnbHUKOB ycTa-
HABJIMBAIOTCH Nepekjrdaresu. IIpm apapuu C OAHOH H3 @H-
TaIOWMX JUHUA JaHHasg cxeéMa B paje ciaydyaep OKasbiBaercs
GoJiee SKOHOMHYHOH. HelocTaTKOM cXeMBl siBAsSETCSi HEKOTO-
poe YC/OXKHEHHE BBORHOIO YCTPOHCTBA M YIJIMHEHHE HHTal0-
Wux Jauui. KpoMe 10ro, B Kax bl 10M (KpOMe TYNHKORBOIO)
NPUXOAMTCS 3aBOAUTh YXKe He JIRa, a ueThipe kabeas. Oanako
cxeMa ylao6Ha Npu 3acTpoiike B JHHHIO H MEHee 3KOHOMHYHA

NpH APYrUX IJI2HHPOBOYHBIX PELICHHNX.
B uyeBonsiiux ropojax ¥ nocenkax, rjae tHpoKo NpUMeEHH-
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IOTCSi BO3AYILHBIE JIHHHH, pe3epBHPOBAHHS He TpebyerTcsi, Tak
KaK HEeHCIIPABHOCThH MOXeT OLITh OOHapyXKeHa H yCTpaHeHa Jo-
cTaTo4HO OLICTPO.

MeTanne xuablx 1OMOB BHICOTOH 9—16 3ataxel. [lisi nu-
raHHus 3JICKTPONPHEMHHKOB TaKHX HOMOB TMPHUMEHsIOTCSI Kak
paauvasibHasi, TAK H MarucTpajbHasi cxeMbl C nepekayartens-
MU Ha BBOAAX (pHC. 7.3).

ITpu 3TOM OfHA M3 MUTAIONMX JIMHHH HCMOJNB3yeTcs JJid
NPHCOCAHHEHHs1 3JEKTPONPHEMHHKOB KBapTHp u oOillero oc-
BellcHHsA OOLIEIOMOBHIX NoMelleHuii (nojaBas, Ji€CTHHYHBIC
KJIETKH, BECTHOIOJH, XOJIbl, YePAAKH, HAPYKHOE OcBellicHHe
H T. A.); Apyrasi NUTAOIAA JHHUAS TIPEAHA3HAYeHA [Jisi NOA-
KJIOUeHUsi JIM(TOB, NPOTHBONOXKAPHHIX YCTPOHCTB 3BaKyalH-
OHHOTO M aBapHHHOTO OCBelieHHs, 3JIEMEHTOB AHCIeTYepH3a-
114 M KOJIOBBIX 3aMKOB Ha JIBepfiX NOJBe3/I0B.

[Ipu BHIXONE M3 CTPOS OAHOH M3 NHTAIOUIMX JHHHE Bce
JEKTPOTIPUEMHHUKH [IOMa NOAKAIOYAIOTCA K JIMHKH, OCTaBiied-
¢ B pabore, KOTOpasi pacCYNTaHa C YYeTOM JONYyCTHMBIX Iie-
Perpy3ok npn aBapuiinom pexume. [lepe6oii B MHTaHHUH nO-
TpebHTesell NpH YKa3auHHOH cxeMe MPOAOIKAETCH OOBIYHO He
6onee 1 4, 1. e. BpeMeHu, HEOGXOZUMOrQ JJIsi BHI30BA 3JEKTPO-
MouTepa JKIK, KOTOPHI H OCyllecTB/IsieT HYXHBIE TepeKJIo-
YeHusi Ha BPY. Cxema MoOxer GbiTh MCNONBL30BAHA H AJA JIO-
MOB BHICOTOH A0 O 3TaXeil, 0OOOpYIOBaHHBIX KBapTHPHBIMH
3NeKTPOTJIUTAMH,

Hns ndtauusi 3fanuil BeicoTOi 9—16 sTaxeil ¢ snektpo-
NARTAMY, 8 TaKXe MHOrOCeKIHOHHBIX AOMOB ¢ GOJbIUHMM YHC-
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JIOM KBapTHp ¢ ra3OBbIMM INTHTAMH NPUXOAUTCA TPHMEHATH
TPH HJH Gosiee nUTAIOUIHX JHHHE (BBOAOB).

Ha puc. 7.4 npuseieHbl CXe€Mbl NMUTAHHS KHJBIX JIOMOB C
Tpems BBoAamu. IlepBbil BBOJ pesepBHpyeT BTOPOH, BTOPOH
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Puc., 7.3, CxemMa nuTanug Wu-
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AblX AOMOB BBICOTOM 9Y—16 3ra-
- well ¢ ABYyMA NepexsoyYaTesnsiMi
HAa BBOAAX:
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1, 2 - Tpaucd pMaropei; 3 — fpéEno-

XpaHHTesNH; 4 — IllepekioqaTtesu; 35,
'—(D* t— ’ 6 — BPY; 7, 8 — nutawolline JUHHH
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pesepsHpyet Tpemn H Tpe'run pesepBupyeT nepBLifi  (pHC.

7.4,a); IviGﬂHlpHKai_ihn 3708 cxeMbl OpHBefieHa Ha puc. 74,6,
TJie MepBbId U BTOPOH BBOJbI B3aUMHO Pe3epBHPYIOT APYr APY-
ra, a TpeTHli BBOA pesepsupyercs Ot nepsoro. Taras cxema

yAaoOHA NPH peMOHTE OfHOH M3 COOPOK HH3KOrO HaNpsKEHHS

e d F ol

7.4. CxeMa nptauus 30anuét seicorolt 9—I16 srax

’t!

Ha nojctatuuy. OJHAKO B 3TOM cJjyyde HA OAHH Kabejb npu-
XOMUTCSi BCSL HArpy3Ka JIOMa, H B 3TOM UCKIIOYHTEJbLHOM CJy-
Yyae 4acTh 3JCKTPONPUEMHHMKOB Ha HEPHOJ PEMOHTa OTK/IOYa-
ercs.

[lpu nutatuu 34aHUR NO cxeMawm, NPHBEJCHHBIM HA  PHC.
7.4, creflyer y4yHTHIBATh BAXHYIO 0COOEHHOCTh ceTel, NoCTpOoeH-
HbIX TIO TaK Ha3biBaeMO# AByxayuesoi cxeme ¢ ABP ua cro-
poue 0,4 kB TII. IlpuMensiemuie ana ABP konraktopHbie
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cranuuy cepun [13B obopyaoBanbl KOHTAKTOpaMH, paccuu-
TanHbIMH Ha TOK 1000 A (uMeetcsi TakXKe 6OJbILIOE KOJHYCCTBO

TIT, oGopynoBanubix KonTakTopamu ta Tok 630 A). Ilpu aBa-
DHHH.—J‘X nenek.nmuennm{ MUATAOIIUX JUHHH Helb3s JONVCKATh

TLEIR182 A 11 FRALILAIA SRR EASVEARTIA JIRRAITIEY IR AVAA g w2

neperpysm KOHTAKTOPOB, YTO MOXKeT MPUBECTH K BHIXOAY H3
CTPOSI NOACTAHUHH U JHUUIHTH 3JeKTPOIHEPTHH INPHCOS[UHEeH-
Hbie 3/1aHHS.

BoaMokHa Takke YCTaHOBKa
ABP Ha crtopoHe Bhicmiero Hamps-
KEHHsl, TOCKOJbKY BbIXOJ H3 CTPOSi
TPaHCPOpMATOPOB —  SIBJICHHE
KpaifHe penkoe.

[utanne XuiblX AOMOB BbICO-
Toii 17 3raxeit u Goaee. Ilpu no-

CTPOCHHH CXCMbI MHTAHHS JKHJBIX ‘
qomoB 17—25 staxkeil u 6osee He- (U) ' — I\ “"‘]
M= !
| S—

00XOAMMO YYHTHIBATh, 4TO JHQTHI,
3BaKyalUHMOHHOE H aBapuHHOe OcBe-
LiCHHe, OrHH CBETOBOrQ Orpaxie-

HHSl, TIPOTHBONOKAPHBIC YCTAHOBKH pu. 75  Cxema amektpo-

FIDWinmJivn JJICI{\ 1 PUIIP T IVE nur\amri CHaﬁ}KEH“ﬂ HWJIOTO ,[LOM&
IIEPBOIi KaTeropuu 110 HaAEXKHOCTH  BBICOTOM 17 staxeilt n BhILIe:

nekTpocnabxenusi. Jlns TakKHX s —aBp

3NaHHi NPHMEHSIOTCS panuaJibHble

cxembl ¢ ABP na BBopax, K cuno-

BbIM BBOJAM NPHCOECIHHSIKOTCS H MPOTHBONMOXKAPHBIE ycrpoi»’l(:'r-
B4, OTHH CBETOBOrO OrpakIeHHsi, 3IBAKYaLHOHHOE U aBapHUiiHOe
ocgeilienne. CooTBercTByIOlIAsi CXeMa NPUBEAEHA Ha puc. 7.9.

7.2. Paameulerre TpancOpmaTOPHBIX MOBCTAHLUMA

Onuum U3 BaXKHBIX BONPOCOB NPH NPOECKTUPOBAHHH BHYT-
PUKBapTaJbHbIX ceTell siBasieTcsi BHIOOp MecTa AJsl Pa3Mellie-
HUs moncTaHuuH. Haunbosee menecoobpasno pasmemiath NOR-
CTAHIHH B LEHTPE HArpy3Kd, CO CMEUIEHHEM B CTOPOHY IIHTa-

HUO MNANMUuayn 9Ny TN r'rﬂ‘.‘lutlﬂhﬂﬂ[ll.]l.‘lﬂ ﬂﬂ‘li‘rﬂuﬂﬂ 'JQ("I‘“!‘\II-
nrrs, viananwv uldnul\, xn]yuu LUGIGNAPUODVINIGIC pPLYUICIing Savipy

KU pafloHa He Bceraa AONyCKAIT TAKOE PasMellleHue.

[Ipu MHOrosta)KHO# 3acTpPoiike H HAJUYHH BCTPOCHHLIX B
KHJIble 10Ma TIPeAnPHsiTHI OOLEeCTBeHHOro U OHITOBOrO Ha3Ha-
YeHHS, a4 TakKXKe NPH YCTAHOBKE 3JeKTPOIVIMT B KBaPTHPaX Ha-
H0oJIce SKOHOMHUYecKH Liesieco06pa3HO BCTPaHBaTh MOACTAHIHY
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HeNocpeNcTBeHHO B 3nanus. Onnako B nacrosuuee spems I1Y3
n CHull 3anpemalor pa3MenieHde NOACTAHIKIA B 2KHJIOH 4acTH
3/laHnfl BBHJAY NIPOHUKHOBEHHsi B KBAapTHpH uIyMa oT pabora-
I0MX TpauchopmatopoB. Tem He MeHee npencTaBJseTCsi e-
necooGpas3HbiM JIONYCTHTh BCTPAHBaHHE NOACTAHUHH NpPH YC-
JIOBHH MPHMEHEHHUsI ClleuHaJbHBIX Mep N0 3BYKOH3OJISIHHU CTPO-
MTeJNLHBIX KOHCTPYKIMH, CHHXAIOHNMX MPOHHKHOBEHHC IIymMa B

Puc. 7.6. Cxema MOAKMOYERHA
NMPOTHBOMOMAPHBIX YCTPOHCTB B
pomax BeicoToli 110 16 3Tamen
BKJAIOYNTENBHO:

J — nHraompe Jaupad ot TII; 2 —

ABP: 3 — figT HRWT4HHA OPOTHBONO-
I i 1 X apHLX YorpofAcrB

KBapTHPH A0 YPOBHSi, YCTAHOBAEHHOro HopMamH. Becbma nep-
CTICKTUBHHIM SIBJISICTCSI pa3melnieHde MoAcTaHUMH B MOA3EMHOM
[POCTPAHCTBE B HEMOCPEACTBEHHOW GAHIOCTH OT 3MAHUU HUIH
naxe 1oz 35aHHsiMH.

7.3. Cxembl BBOAHO-pacnpefenuresibHblX YCTPOWCTB

B coBpemenHbix XUABIX 3/laHUsIX BBOJABI BHEUIHHX CeTel H
KOMMYTAUHOHHO-3al[MTHAs annapartypa BHYTPEHHHUX pacnpe-
ICJUTENbHBIX ceTeli OObeiHHAIOTCST B eiHOe KOMIUIEKCHOE

RDV wvaTnnmo anmanTna o ramaniglias nanmrnana THTONTRLIRIM 'l'll‘[l-
Ll U, BVIVPUL JitisAciYa K Lyld DDV lJCl\.-.lllJ\_,A\.rd’llll\-rlill-J"lllJl"J. Aigx

TOM. Kak yXe ynoMHHanoch, cXemMbl BBOZOB 3aBHCAT OT NPHHs-
THIX CXE€M HaPYX>XKHBHIX CeTeM.

Cnenye"r HMETh B BMAY, YTO B AOMaxX BHICOTOH N0 16 sta-
el BKIIOYHTENbHO, B KOTOPBIX MPUMEHSIIOTCSE APOTHRONOXKaP-
Hbie YCTPOHCTBA, B YACTHOCTH CHCTEMbI AHIMO3aUIUTH, MHTAHHE
3THX YCTPOHCTB AOJIKHO OCYHIECTBASIThCS OT CHCUHAMAbHOH na-
Hend BPY ¢ ABP, npuuem nHtaouiie JUHUM K 3TOH nanenH
NOJIKHBI TIOJAKJIOYAThCSi K BBOZAM B 3AaHUC A0 MepeKnioyarte-
aefi (puc. 7.6) yto noBHILIAET HAREIKHOCTh X 3JCKTPOCHAOKe-
nug. Ha BBoze nmurtaioniell 1HHUKM B 3JaHHE YCTAHABJIHBAIOTCH
anmnaparbl 3aLUTH U ynpasneHus. [Ipu BBoae Ha TOK He fogee
20 A anmapart ynpaBJsieHHs MOXXeT Hie yctaHaBauBatbesi. [Ilpm
OTBETBJICEHUSIX K 3/1aHUSIM OT BO3AYLIHBIX JIHHUH, 3aIHIICHHBIX
B TOYKE OTBETBJICHUS aNNapaToOM 3aIUMTHI HA TOK HE 6ouiee
25 A, BBOAHBIE YCTPORCTBA MOTYT He NPHMEHSTHCH,
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Ta6auua 7.1. OnTuManbuoe KosvuectBo BPY n uncae orxomsiuux
FOPH3OHTAJIbHLIX JIMHHH JAf TIHTAHUA KBAPTHP

KomivecTBo BPY (uncauTenk), YHCAO OTXOAAWMNK OT KaxKAOro
BPY ropusoHTaJbHBIX NHTAOLMX JHHHI (31aMenaiels), NipH

Kc;:;::(e:; BO KONMHYeCTBe CeKuHit B sganuH
B 3JlaHHH
| 1 | 25 | 67 | 8n conee
FasupuuupoBaHubie 31aHUA
5 o 1 1 1 1
B 1 1—2 1—2 1—2
30aHuA C 3NEKTPCRAHTAMM
1 1 1 1 2
5—8 — —— -9
| 1—2 2 2 (1—2)
1 1 1 1 2
9—12 @
1—2 2 2 2-3 (2
i 1 1 2 2 i
1316 — —_ ) ()
1—2 2 2—3 (2) 2 (3
1 1 2
17—22 - 1 0 - —
1—2 2 (9
1 i 2
23—25 — — —
i 1—2 2 (1—-2)
MMpumeuwawns: |. [NoxkasaTensn B CKOGKAX COOTEETCTBYIOT MPAKTHUECKH paB-
203KOH§M2'-I(;I;IM BHDHBHT&M CeTH (C HDEBLILIIEHHEM APHBEJICHHLIX 3aTpaT Ha CeTh He
onee 2—4 ‘i

2. B s,gaunsx BhcOTO# po D sraXelt chnenyer ycraHaenMBatTh opHo BPY.
3. Uncno nurawuux JHHHE MOXet OTJHYATRECH OT YKa3auHHOro B tabhHie B 3a-
BHCHMOCTH OT YCJIOBWH HAJEXHOCTH H KOHCTPYKTHBHBIX 0COOEHHOCTel 3zaHus.

Ha Bpoaax, KakK npaBlJiO, NOCJAE anmapatoB yhnpaBJeHHs:
YCTaHaBJAHMBAIOTCH TNPCAOXPAHHTENH ¢ TOKOOrPaHHYHBAIOUIUAM
JeiicTBHeM ¢ Ledbio orpaHHuYeHusi TOKOB K3.

[Ips onpenesieHHBIX yCJOBHSAX, 0COBEHHO B KPYIHBIX MHOTO-
ITAXKHBIX 3[aHUAIX, SKOHOMHYECKH 1eJecoobpasHa yCTaHOBKaA
He onHoro, a HeckoJbkHx BPY. Mx pacnosoxenne uapsiny c
APXUTEKTYPHO-TJIAHUPOBOYHEIMU H APYrHUMH (GaKTOpaMHu omnpe-
JeJAeTCs TeXHUKO-3KOHOMHYECKMMH pacyetaMud. OnTHManbHoOe
qucno BPY moxer 6biTh npuHATO no Tabga. 7.1. Kak nokasm-
BawT uccnepoBanusi, BPY ueneoo6pazno pasMeilarth B CeK-

Ay ANAMa AN abnmmmv i mnaundhanasamnns TAmOEyeroIer
BAFIFIA A iVidd, UJIKIAMAFIULNA I 1yan\_.\puymalupnun llUAleﬂLLi’lt’l.

Cnenyer HMeTh B BHAY, YTO MaKCHMaJbHAs HAarpyska Ha
Ka)JiOM BBOJ€ B 3llaHHe, KaK NIPABUJIO, HE J0JIKHA NPEBHINATh
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400 A, a B mcKmouuTenbHbiX caydasx 600 A Bo wusbexanue
HeoOXOAHMOCTH MPOKAAAKH NMyYKa napaJjnenbHbix Kabeneil u
YCTaHOBKH Ha BBOJAX IPOMO3[IKHX anmnapartos.

Pacnpenenuresibnag uacth BPY. K pacnpenenurenstoit
yactd BPY npucoeaunslotes nuraioliye JUHWHA KBapTHP, CH-
JIOBHIX NoTpeOHTesCH, MUTAIOLME U TPYNNOBBLie JUHHKH Pabo-
Yero, 3BaKyauHOHHOIO M aBapUHHOrO OCBELICHHs OOLIEAOMO-
BbIX NMOMelleHH#!, NPOTUBOMOXAPHBIX YCTPOHCTB, OrHell CBeTO-
BOrO Orpa{lieHHs, 3NEMEHTOB [AMCleTYEPH3AaLMHU, KOMOBHIX
3aMKOB H MePEerOBOPHBIX YCTPOHCTB, OCBEIIeHHA W CHAOBLIX MO-
TpeOHuTenelt, BCTPOCHHBIX H NPUCTPOCHHBIX OOLIECTBEHHBIX NO-
MeIlleHHH,

Ha xaxnoii orxonauieii ot BPY aunun  ycTanasiuBawTtcs
annapaTsl 3allldThl (aBTOMAaTHYeCKHEe BBIKJIOYATEJNH WJIH Npe-
Joxpandresd). Annapar ynpaBgenusi MOXeT GbiTh OJHH Ha
HEeCKOJIbKO JIMHHH OAHOIO Ha3HAYCHHUS.

H3mepenus u yueT. Jlis yuera 3/1eKTPOSHEPruM, pacxonye-
MOH 0011eAOMOBBIMH NOTPpEOUTENAMH, YCTAHABAMBAIOTCH TPEX-
¢asHble cYCTYUKH NPAMOrO BKJIOYCHUS MIHM C TpaHcgopmaTo-
pamMu TokKa. CyeTYMKH YCT2HABJHUBAIOTCA HA OTBETBJICHHAX H
IPHCOEAMHAIOTCA K COOTBETCTBYIOIUMM ceKlisiM uivH. ITpubo-
pBl AJISI KOHTPOJS TOKOBBLIX HArpys3oK, Kak NPpasBuio, B MHIBIX
3LaHUAX CTAaLHMOHApHO He ycraHasausatoTed. OHako B Kpyr-
HBIX 3JlaHUAX, O0cO0eHHO O0OPYNOBaHHBIX 3JCKTPOIVIUTAMH,
VCTAHOBKY aMIEPMETPOB U BOJBTMETPOB HA KaXJIOM BROJAE
cJIelyeT cYuTaTh Leaecoobpasnoii.

Mopasietne nomex pammonpuemy. Il 37oii neau Heno-
CPeJICTBEHHO Ha BBOAAX YCTAaHABJHBAIOTCS NOMeXO3allHTHbie
kougencaropsl tana K3-0,5 emkoctbio 0,5 MKD na kaxayio
¢asy. KonnetcaTopsl cHabKeHbt BCTPOCHHHIMH MPEAOXPAHHTe-
JNSIMH, cOeUHAITCS B 3BE€3Y H 3a3eMNAIOTCH.

7.4. Cxembl NUTAIOWMX NMHMA BHYTPH 30aHMM

Bri6op KOnHuyecTBa NMUTAIOILIMX JHHHH, OTXOAAIIKX 0T BPY,
M YHCJ1a CTOSKOB, NPUCOCAHHAEMEIX K OJHOH NHTalomed JHHHH,
B MHOTrO3TaXKHBIX 3]aHHMAX ABJAAETCHA MHOrOBapUaHTHOHN 3asa-

ueil. [1pu ee pelrennu ciaefyer yuuThiBaTh Takue QakTOphl, KaK
paccrostiue a0 TII, anekTpuueckue HArpy3KH, KOJHUYECTBO M

! TIVD paspemiaercss npuCOCNMHNATD K ORHOH (ase TPYNNoBLIX JHHAH
JIECTHHYMOrO OCBELUERHS, OCBEIEHHsI XOJUIOB, TEXHHYECKHX MOANOJMI, yep-
Aakos po 60 jaMn JMOMMHECHEHTHBIX HJH HaKaAWBanus MOIIHOCTbIO JO
65 BrT.
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ceyeHHe JIHHHH, OrpaHuyYeHHs MO JOMYCTHMOMY HarpeBy M OT-
KJOHEHHSM HAaMPAKeEHHs, KOHCTPYKTHBHOE BHINOJHEHHE ceTei
u 7. A. OnTUMaNbHBIM ABJASETCA BapHAHT, IPU KOTOPOM MOAY-
yaloTCH HAaUMeHbliWe pacHeTHHIe 3aTpaTh.

Hccnenosanug, npoBenesisie MHUHTIII no cnenmasnbho
pa3paboTaHHON METOJMKE € Y4eTOM €XKEerofiHore pocTa na-
rpy3ok (cM. . 16), u pacdersl, BpinojHenHbie va IBM, nos-

NOLIIAa rvonks
A A

NanamTana, ANTEAMANLHLIA nanaauTL norT
irga A i | Xir ALYl

ML ITIT
DAVIKLJIEL Ullyb}-&\-dlfllﬂ LFLL I KALVICIVIATRIZTIN t}xlulnnu‘ AL

aNeKTpUUYeCcKHX ceTefl IOJs XKH-

"
-~
™

JblX 3[aHUWH Pa3/HYHOH 3TaMKHO- == -—
CTH. P - =
OntuManbHoe KOJIHYECTBO 0= - =
BPY H uHca0 OTXOASIUUX JHHHE = -
ISl NUTaHUs KBapTHP (ropH30H- \ v\
TaJbHble YYacTKH) NpUBeACHBl B 1 ||
Taba. 7.1. Czera 1 Cxema2

Ilpu yucae xBaptup na ata-
JKe B CeKLHH noMa He OoJiee ue-
THIpeX B 3nauuax A0 16 staxei
BKJIXOUHUTEBHO 3KOHOMHYECKH
esecoo0pasHo  NpPOKJALLIBATH
OAUH CTOSK. | |

UHcAo cTOAKOB, NOAKJIIOYMAE-  (zemad Czema 4
MBIX K OHOH MHUTAKOIIECH JIHHHH,

[1YD ne orpauuusaercs. Opna- Puc. 7.7. CxeMbl cTOSIKOB:

KO fJast yaobctBa BBINOJHEHHS

pPeMOHTHBIX paboT B AOMAX BHI-

COTOH Gonee O sTaxkeil npu ABYX U OoJiee CTOSIKAX, MPHUCOEIH-
HEeHHBIX K OIHOH MHUTAKIIEH JHHHH, CTOSKH JOJXHLI HMEThL OT-
Kmovalue annaparst. [lpy noakaiwoueHud K ONHOMY CTOAKY
Oonee 70—80 kBapTuUp, HECMOTPST HA IKOHOMMHHOCTH OJHOTO
CTOfIKA, U3 YCJOBHH NOBLILEHHS HAACKHOCTH PeKOMEHAYyeTcs
NPOKJabBaTh ABA CTOAKA ¢ MOAKJIOUCHHEM KBapTUp Hepes
ITAXK, HJIH N0 ABE KBAaPTHPH HA CTOAK HA KaXJOM 3Taxe, HIH
bosbile nogoBuHbt (npumepno 60—70 %) kBapTup nauunas
€ 1-ro 37aXa K OZHOMY CTOSKY H OCTaBUIYIOCH 4acTh KO BTO-
pOMYy.

PexkomenayeMmpbie Mo 3KOHOMUYECKHM cOOGPAXKEHUAM CXCMBI
CTOAKOB npuBefieHnl B TabaA. 7.2 u Ha puc. 7.7.

KpoMe nUTAWOLMX JHHHH KBAPTHP, O KOTOPHIX IOBOPUJIOCH
BhILIE, K BHYTPHJIOMOBLIM [HTAIOWHM JUHHUAM OTHOCSTCH JIH-
HUM, MUTAOLHE 3JeKTPOJABHraTeJd U Hpouyee 3JKTPOOGOpPYa0-
BaHUE JH(PTOB, PA3JMYHBEIX HACOCOB, BEHTHUJSATOPOB H APYIHX
NEKTPONPUEMHUKOB CUCTEM AbIMO3ALMTHI.
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Ta6aunuma 7.2. Cxembl BEPTHKAJNbLHBIX YYACTKOB (CTOSKOB) B CEKUMAX
HHJIBIX 3[aHHH

Homepa cxem cTosikos (puc. 7. 7) npy KonndecTne

CeRUuI oMe
KonuyecTpo sTamedi UHH B A

1 ' —4 I 5--10

Iasnduunposannbie 31aHHS

-8 1 1 1
9—12 2(3) 1(4) 1(4)
13—16 2(3) 1(4) 1(4)
1722 2 (3 1(4) 1(2)
2995 3 1(2) 1(2)
IMpumMmevuanua: . Homepa ¢XeM CTOSIKOB, YKa3anHele B CKOOHax, COOTBETCT~

BYIOT BAPHAHTAM CE€TH, HPaKTHYECKH PaBHOZKOHOMHYHEIM MO HPHBeAEHHLIM 3aTpaTaM,
HO ¢ HECKOJAbLKO ﬁonbmum pPacXxoAoM NPOBOAHHKOBOTO MaTepHana (ua 3—5 %). Onna-
KO B 3JIaHHSIX BLICOTOI 16 3Ta)ell H ©Oonee cxemaM, YKa3zaHHEIM B cKoOKax, caepyer
OTRABATL NPEANOYTEHHE BBHAY HX Gonbliiell HaaeX HOCTH.

2, RoJauyecTBo KBapTHp B Kama0i CeKIHH H Ha KamIOM 3Taxe HPHHATO CAEAY-
wliee: OAHOCEK{HOHHbIE 3paHHsl — 5—8, ABYX — fAeCSTHCEKIHOHHbIE 3AauHs — 3—4.

Murawmne JuHUM JUQTOB NOMXKHB TPOKJaAbLIBAaTLCS He-
nocpeactsedto ot BPY, npuuem K ofiHO# JMHHM MOXHO MOJ-
KJjlouaTh He GoJiee yeThipex Ju(pTOB, YCTaHOBJACHHBIX B PA3HBIX
cekiusx. Ilpn HanMuHM B KaxKAOH CeKLHH ABYX JH(PTOB HX
APHUCOCAMHSAIOT K pa3HblM MHTalOLIUM JIMHHAM, HO NPH 3TOM
gyUcJ0 AUPTOB, NPHUCOEAHHSACMbIX K KaXX0H MUTAIOLLel JIHHEH,
He OrpaHnyMBaeTcs.

Pabouee 3BakyauMOHHOC ¥ aBapHiiHOe OCBelleHHe JIeCTHHY-
HbIX KJeTOK H KOPHAOpPOB, KaK NpaBuJO, aBTOMaTH3HpyeTcs,
¥ ynpaeJeHHe ocylecTsasercss ¢ BPY uan  00beaHHEHHOrO
aucneryepckoro nyHkta (OJIC). ITostomy rpynmnosble JHtiHY
THX BUIOB OCBeIleHHs LeJjecoo0pa3Ho MPUCOEHHSTH Hemo-
cpeacteento K BPY, rae cocpenorodesia BCA annapatypa 3a-
muTH 4 ynpasieuusi. K BPY Takxke npucoeauusiiotess rpyin-
IIOBbi€ JIHHHH LITENCEJbHLIX PO3ETOK AJisi MOJAKJO4YeHns y06o-
pOYHbIX MEeXaHH3MOB.

BeTpoetinple B XKHJble JOMa MNpeANPHATHS H Y4YperKJeHusi
nosny4aloT nuTaune aubo ot TII, nubo uepes BPY noma. Ipo-
EeKTHPOBaHHE 3JeKTpOOBOPYNOBaHHS 3THX NPEANpHATHH H Yyu-
pEeXJICHHH OCYIIEeCTBJSICTCH, KaK H JIJIA OTAEJbHBIX 3AaHHi
"aHAJIOTMYHOro Ha3uauetus (cM. ra. 8).
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7.5. Cxemsl rPynnoBoi KBaPTMPHOM CETH

IpynnoBasi KBapTHptias CeTb sABJACTCA 3aBepIIAIOIIKMM
3BEHOM 3JIEKTPHUYECKOH ceTu kuJjoro-aoma. OHa npennasuave-
Ha JUISl HTAHHsl OCBETHTENbHBIX H OLITOBBIX 3JICKTPONpHEMHH-
koB. KoJsigiuecTBo rpyHHoOBbIX JHHUHA 4 UX NPOMYCKHAsi CIIOCOO-
HOCTb OMpeeJsIoTcsl no TabJ. 3.4, KoTopasi COCTaBJjieHa C yue-
TOM 3JIGKTPHYECKHX HArpy30K, HAJHYUs CTaLUOHAPHBIX H
MepeHOCHbBIX AEKTPONPHEMHHKOB H yI00CTBa 3KCMJy aTalluu.

[1o coobpaxenusiMm 6e30MaCHOCTH TPYNHAOBHIE JHHHH Lese-
coo6pa3no BHNOMHATL OAHO(pasnbiMK. B nepcneKTupe npn 3Ha-
YHUTEJBbHOM pOCTEe HAarpy30K BO3MOXHO YCTpOHCTBO Tpex(¢as-
HbIX HYeTLIPEXMPOBOJAHBLIX BBOJOB B KBapTHPH, HO MpPH 3TOM
#e00XOAHMbI IONIOJHITENbHbIE MePhl 0 06CCNICYEHHIO 3JIEKTPO-
Ge3onacHOCTH, TaKHe KakK Oojiee HafeXHas H30JsUsl [1POBO/-
HUKOB 4 NMpHOOPOB, a Takxke YCTPOHCTBO aBTOMAaTHYECKOro 3a-
IHTHOrO OTKNIoYeHusi. OlHAKO W Mpu  Tpex(asubix BBOAAX
1les1ecoo6pa3Ho rpynnosble JHHUH OOLIEro OCBELieHHs M WITeH-
CeJbHON CeTH BHYTPH KBapTHP BHINOJHATH OAHODA3HBLIMH, a
IJiA MUTaHHA 3JACKTPHYECKHX IJIHT, 3JCKTpOBOJOHAarpeBaTeseit
H T. I.— Tpex¢asunMid. KakK [paBu/io, peKOMEHIyeTcs Bhife-
JsiTh O0lllee OCBel[CHHE HA OTAEJbHYIO IPYRMNOBYIO JIMHHIO.

B uensX 3KOHOMUH MPOBOAOB HOPMB! AOMYCKAIOT CMelllat-
HOe NMHTatHe OOILero OCBEIEHHs U WITenceabHbIX po3erok. Oi-
HaKO TaKasi CXeMa MeHee HafleXXHa, W, O MHCHHIO aBTOPOB, ee
NpUMEHSTL HellediecooOpa3no. B KBapTupax ¢ 4ucjaoM KOMHAT
OoJiee Tpex AOMyCKaercsl yCTPOHCTBO JOMOJHHTENbHON rpynno-
BOH JIUHHMH [JIA NUTAHUSA IITENCENbHBIX PO3eTOK Ha TOK [0
16 A,

Hucno wWTencesbHbIX PO3ETOK, YCTaHABJIMBAaeMblXx B KBap-
THPaX, perjaMeHTHPOBaHO HOPMaMH U COCTaBJSIeT:

B JKU/ABIX KOMHaTax KBapTUP ¥ OOLIECKUTHH — 0JlHA po3eTKa
Ha KazK/ble NOJIHble U HeMoJHble 6 M? MJIOMIail KOMHATHI;

O TYvrTImn D ATy a [ S s

D I\UPI‘!AU[JGA I\DGPIH]J_UAIIG PUOCII\G na namp,mc llUJlﬂch
u Henonuble 10 M2 niomwanu. B obileii koMHaTe KBapTup, o6o-
PYLOBaHHBIX KOHIMLHOHEDaMHU,— JONOJHHTEbHASL pO3eTKa Ha
ToK 10 A piisi noakJ0Yens: KOHAHIHOKEPa;

B KyXHAX KBADPTUP MJIOLIAJbIO 0 8 M2— Tpu wiTencedsHble
poaeTxH Ha TOK 6 A, a 8 M2 u ﬁonee—qublpe IJisl TOAKAoUe-
HHsl XOJOAHJIbHUKA, ObITOBOrO npHOOpa, HaAMAHTHOrO (GHJLT-
pa, AMHAMHKA TpexXnporpaMMHOro BellaHHsl, MECTHOT'O OCBelle-
HUS;

OflHa LITerncesbHasy po3eTKa € 3a3eMJSAIOIIHM KOHTAKTOM

ua ToK 10 A 1ng noakJoYyeHus GLITOBOTG NpUBGOPA MOLIHOCTHIO
no 2,2 kBT,
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OJIHa IITENCe/bHAasi PO3CTKA C 3a3eMJISIIOILLHM KOHTAaKTOM Ha
ToK 25 A anist noAKmMoYeHHs G6LITOBOro npubopa MOILHOCTBIO [0
4 kBt (B moMax C 3JeKTpONJIMTaMH MOHIHOCTBIO j0 5,8 KBT
3Ta e po3eTKa HCNOJb3YeTCsl IJIA NOAKMIOHEHHsT 3JeKTpOnJin-
Thl);

OoAHa ILuTencesibHasi Po3eTKa C 3a3eMJSIIONHM KOHTAaKTOM Ha
ToK 40 A ans noAKaOHeHHs 3JAEKTPOIJIHTH  MOIUHOCTBIO OT
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Pric. 7.8. Cxema rpynnoBoii KBapTHPHOI ceTH:

1 — BRIKJIOYATENAb; 2 — CUETYHK; 3 — aBTOMAaTHUECKHe BLIKJAICYaTeNH; 4 — O0lLee OcC-
pelilenHe; 5 — pozetka 6 A; 6 — pozerka 10 A; 7 — 3nexkTponnnTa; 8 — 3TaMHHil

HIHTOK

5,9 no 8 kB1. Cnenyer umers B Buay, 4to posetku 25 u 40 A
He npefiia3HaveHbl s OTKJIOYEHHsT 3JEKTPONJUT MO Harpys-
KO#.

YBeJyende HHCJa WITENnCeabHBX PO3CTOK IO CPaBHEHHIO C
patiee JleHCTBOBABIIHMH HOpPMaMH HMeeT IeJbI0 110 BO3MOXXHO-
CTH U30eXaTb NPHMCHCHHS XKHJbLAMH pasjIHYHBIX  yJIUHH-
TeJel H pa3BeTBHTEJCH, CO34210LIHX MOBHUIEHHYIO ONacHOCTh
MOPaKCHHSI 3JEKTPUYCCKHM TOKOM. B BatHBIX KOMHATax Mo-
KeT yCTaHaBJHBaTbCsl HITencelbHasi PO3€TKa, NOAKJOUaemas

usne2 naznenamnmuy rnaucchanmatTan 20 R. A
‘l\ujJ‘.rU ]Jl-lu.l-l,\-wv!.ll.lvl_u.llll l]Jclll\.-l.i.'UlJl'lu lU]J 7 R4 A By

Ha puc, 7.8 npuBegena cxeMa rpynnoBoil C€TH KBapTHPH! €
snekTpomadToil. Kak BHAHO H3 PHCYHKa, IJs 3aHyJenHus Kop-
nyca CTalHOHAPHON 3JIEKTPOMIMTH H OBITOBBLIX MpHOGOPOB, Tpe-
Oylomux 3aHyJjieHnsi, OT 9TaXHOro LINTKa MPOKJaabiBaeTcs: OT-
neabiblil npoBoaHHK. Cedende €ro MpUHHMAeTCsl PaBHLIM ceye-
HHIO (as3Horo nposoaHvka, HH B HyJeBOM 3alUUTHOM, HHM B
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HyJeBblX paboyux MpoBoAax anfapaThl 3alUHMTsel HE yCTaHaB-
anpaloTes. Jlag 6e3onacHoil cMeHH cCHeTHHKA fiepe] HHM ycTa-
HABJAHBAETCSl ABYXMOJJIOCHBIHA BHIKJIOYATENb.

7.6. Tunosble KOMMNNEKCHblIE CXEMbl PacnpefeneHun
INEKTPOIHEPTUM B HMUMBLIX 3RAHMAX

B npeabinymux naparpagax 6bl14 pacCMOTpeHb! OTACIbHBIE
JIEMEHTH! CXeM 3JIEKTpocHaOKeHHs] H 3JIEKTpooOOpyaoBaHHS.
PaccMOTpHM oMy H3 THMOBBIX KOMIJICKCHBIX CXE€M pacrpeje-
JICHHSI 3JIeKTpO3Heprun B XKujoM 16-staxuoM mome (puc.7.9).

3natde UMeeT ABa KabesJbHblX B3aHMOpe3epBHpPYEMbIX ‘BBO-
a2 I u 2 ¢ nepeknouarensiMi 3 u npepoxpasutensimu 4. K
KaXXA0My H3 BBOAOB (I H 2) nojakJodetbl COOTBETCTBYIOIHE
cexuun wHe BPY (1 u II). Ot ceknuu I oTX0aaT nuraoliue
JHHUM KBapTHD §, a TakKe uepe3 OTAeNbHBIH aBTOMaTHUYECKHI
BblKJII04aTesb 6 1 CYUETUYHK 7, BKJIOYaeMbli Yepe3 TpaHchopMa-
TOpb! TOKa &, nuTaeTcs cbopka BPY obienomoBbix nomele-
anfi. OT nocsiennell OTXOAST rpynnossle JHHUH paBoyero ocse-
MEeHHsT XOJJIOB, JIECTHUI] H KOpHAOPOB 9, oCBeillehusi TeXHuue-
CKOI'O MOAMOJIbS, 4€pPAaKa, MallHHHbIX TMOMEIIEeHHHl u WIaxT
AupTOB M NHTalOLias JUHUS K LUHTKY winloMuHauun I0.

Ot cekuun I BPY otxopsiT nutawlive quHuu augTtos 11,
TPYINNOBbIE JIMHUM ®BAKYallHOHHOIO M aBapPHHHOro OCBeIleHHS
12, mTencenbHbBX PO3ETOK IJisi MOAKJIOHEHHs1 yOOPOUHBIX Ma-

LL]
= l l ’ I oA TNOATINITOM .
H_IHH 1’3. “OTﬁeﬁ‘{{eH}{e 3HeKTh{}qecl‘;O}{ 3Heprflll el F AT 4 Y llJUlllel\rl.‘|.7

uukamu cekiu /I BPY yuntbiBaeTcst Tpexda3HbM CUETYHKOM
14, KoTopblfi nofaKJIOueH uepe3 TpaHchopMaTopsl ToKa 15. K
MUTAIOIHM JIHHHAM KBapTHp C aBTOMaTHYeCKUMH BBHIKJIIOYaA-
TeAssMH 16 npUcoeHHIOTCS CTOSIKH CeKLHH.

Ha BBOJax ycTaHaBAHBAIOTCS [OMEXO3aliHTHble KOHJeHCa-
topsl 17 eMKocThIO 0,0 MK®. OcBeluenne JIECTHHI, H KOPHI0POB
aBFOMaTH3HPOBAHO, U BCE 3J€MeHTH aBTOMATHKH YCTaHOBJIEHLI
Ha BPY. ABToMmaTuKa obecreydBaeT ynpapjetiHe ocBellleHHEM
B (YHKIMH ecTeCTBEHHOH OCBEICHHOCTH C NOMOULbIO (POTOBLIK-
Jgioyatens 18 1 nporpaMMHOro pejie BpeMes 19, oTKaIouaionero
YyacTh OCBelleHusi B Hounble Yacbl. Kpome Toro, mmeercsi Bo3-
MOXKHOCTb LIEHTPaJU30BAaHHOrO YNIpaBJeHHsi OCBEIeHHEM C JIUC-
netyepckoro nyskta. [Ipu BoixOJle U3 CTPOsT aBTOMATHKH BO3-
MOXKHO py4HOe ynpaBJieHHe.

YcrpoiicTBa AbIMO3alIHTH MOAKJAIOHAIOTCH K chenHaibHOHN

nanend BPY III ¢ yetpoiictBom ABP, KoTopasi npucoelntisier-
csi K 060MM BBOAAM 70 mnepekaiouateneil (ssoanl In u 2n).

A BBV L= B & W L erd AR -'l".

Bnaronaps TakoMy npucoeinHeHUI0 3TH YCTPOHCTBa OCTalOT-
ca B paboueM COCTOAHHM JaXKe NpH MOJHOM 06eCcTOYHBAaHHH
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joMa. Jlya yuetra pacxona sJIeKTpOHEPrHH yCTaHABJHBAeTC
cueTunk 20. Ha KaxpoR u3 auuu#, NOHTAOWHX cekuuwo [1
BPY, ycranopneHb aBTOMaTHYecKue BHKJO4aTeau 21,

Ot cexunn I11 BPY oTxonst JAuHHH, NMUTAICLHE BEHTHJIS-
TOpBl CHCTeMBl ABIMO3allluTh! H WHTKH YIpaBJeHNs, a TakKxe
YacTb JIHHHI 3BaKyallHOHHOTO ocBellleHUsT 22, pacoJjiOXKEeHHO-
ro Ha NyTsiX 3BaKyalldd Ipu Hoxape. Takoe nOAKJIoueHHe 3Ba-

KyallHOHHOro ocpeniessi B 16-sTaxHbix JoMax HOpMaMH He

0
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Puc. 7.9. Cxema 31eKTpooGOpyLOBaHHS
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npelycMOTpeHo, OfxaKo LesecooOpasHo B 11eJsIX MOBBILIEHHA
Ge301acHOCTH JiIoefi, puYeM AJSl 3TOTO AONOIHHTELHbIX 3aT-
paTt He Tpebyercs.

Ha puc. 7.10 nokasana cxeMa CTOSIKOB OJIHOH CEKUHH A0OMa,
T. €. BePTUKAJbHBIX YYacTKOB NMUTAIOUUX H IpyNNOBbIX JHHUM,
K crosaky I noaksiouenbl sTamuble muTkH kBaprap 2. Iut-
KH yCTaHOBJIEHB B JKesde300eTOHHOM 3JIEKTpoOJIOKe Ha JiecTs
HHYHOH KieTke. Ha IUTKaX yCTAaHOBAEHH TPEXNOJIOCHble Nas

us doma 3-9 cexyug doma
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KEeTHhe BhIKJIOuaTesn 3 (OHH Ha Bce KBapTHPH)! ¢ NOAKIIO-
yeHueM K aByM (pasubiM H HyJieBoMmy npoBojam cTosika. Ha
LIHTKE YCTAHOBJACHB OAHOQa3Hble cUeTYHKH 4 B annapaTh 3a-
LMTH rpynnoBHX jgHuuii Keaptap. Lludpamn 5§ o6o3nayueHsl

g 76 6 6 55
[0 o e S

| _1e=
TR EYITEEEE

Puc. 7.10. Cxema ctosikoB oaHOE cexupiy 16-3TarKHOroO KUAOro AoMa

JHAPTH, 6— BeHTHJIATOPb! ABIMO3ANHTHI, 7— IHTOK aBTOMATH-
KH, §— IMHTOK HJIIOMHHAaLHH.

B nomax 17 ataxeii u BHile B OTAMYHe OT PaCCMOTPEHHOH
CXeMEl JIHPTH H BCe 3BAKYalHOHHOE H aBapHilHOe OCBeLleHHE,
a TaKXKe OFHH CBETOBOrO OTpaeHHsl MPHCOEHHSIOTCS K CeK-
uwrn [11 BPY, nocKoJibKy 3TH 33€KTpONpHEMHHKH OTHOCATCS K

' ¥craHOBKa OAHOrO BHIKAOYATE/A Ha CPYNIY KBapTHp HAHHOrO 37a-
Ka JONyCKaeTcsi, OAHAKO 35T0 HECKOJBKO YBEJHUHBAEeT HePaBHOMEPHOCTH
Harpysk# no ¢asam. Bosee nesnecoofpasiia yetanoBKa ABYXNOMIOCHOTO Bhi-
KJIOUATE sl mepe/i CYETYHKOM Ha KaXKAylo KBapTHpY.
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1epBoii KaTeropHu N0 HaJeXHOCTH sneKTpocnabxenus. OnHa
Ko nmaHesqu ceKuun BPY, K KOTOpbIM NPHCOEAHHEHBl NTPOTHBO-
noXapHuble YCTPOHCTBA, NOJXKHB OHTL 0060CO0JeHB U UMETDh

OTJIHYUTEJNIbHYIO KpacHylo OKpacKy.

=

I naea socbman
CXEMb! PACMPEAENEHUSA DNIEKTPOIHEPTUA

__ — —

B OBLECTBEHHDBIX 3AAHNAX

8.1. DnekrpocHabxenne

s B AR AW x - L1

BaHHs1 OOlIeCTBEHHBIX 3/1aHHH HMeeT pym OTJIMYHTEJbHBIX 0CO~
GeHHOCTEH MO CpaBHEHHIO C PaCCMOTPEHHBIMH BHILIE CXeMaMU
KHUJABIX 3JaHufl. DTH 0COOEHHOCTH OMpPEAENsAIOTCH 3Ha4YHTEN b~
HBIM YAEJbHbiM BECOM CHJIOBBIX 3JIEKTPOIPHEMHHKOB TeXHOJIO-
FHYECKOTO M CAHHTAPHO-TEXHHYECKOTO 0BOPYNOBAHHS, PEXKUMa-
MH €ro paGoThl, crielH(PHYECKHMH TPeOOBatUsIMH K OCBEILEHHIO
HEKOTOPHIX MOMEIEeHHH, a TakKe BO3MOXKHOCTbIO BCTpaUBaHHs
TpaHcopMaTOPHBIX NMOACTAHLHNA B HEKOTOPbi€ U3 ITHX 3aHKi.

Heo6xonnmMo nog4depKiyTh, 4TO HapRAy € OTJIHYMAMU CXe-
Mbl 3JeKTpoceTell OGIECTBEHHBIX 3[aHHH JOJ/KHBEL  OTBEYaTh
06iuM TpeGoBaHHsIM, HauOoJee BaXHble M3 KOTOPHIX H3JO-
}KeHH B 1. 6. Beuay Gonabiioro MHOroo6pa3susi OOLIECTBEHHbIX
3[aHuil B JaHHOH ryiaBe 6yayT pacCMOTPEHBl XapaKTepHhie 0COo-
GEeHHOCTH NOCTPOEHUsT CXEM 3JIEKTpOoceTeH HEeKOTOpHIX pachpo-
CTPaHEHHbBIX OOLleCTBEHHBIX 3[1alHil MACCOBOro CTPOUTENLCTBA.

YcTanopsieHnble ¥ 1n0TpebJisieMbie MOIHOCTH 3J€KTpoycTa-
HOBOK 0011ecTBEHHBIX 3laHHUH JOCTHralOoT COTE€H W nae Thichy
KHJOBOJIBT-aMHep. JKOHOMHYECKHMH pacieTaMu YyCTaHOBJIEHO,
yTO npu noTpebasiemoll moitnoctn Gonee 400 kB-A nenecood-
Pa3Ho MPHMEHATh BCTPOEHHbIE MOACTAHIMH, B TOM YHCJIE KOM-
nnektibie (KTIT). Ilpu sTom obecneurBaeTcss 9KOHOMHS IBET-
HEIX METaJIJIOB, HCKJIOMaeTCsl MPOoKJaZiKa BHEIIHUX KaleJIbHBIX
anHué po 1000 B, HeT HeOGXOAHUMOCTH B yCTpOHCTBE OTHENb-
Hoix BPY B 31auun, OCKOJABKY HMEETCSI BO3MOXHOCTb €ro
copMeinenus ¢ PY 0,4 kB noacranuuy, u 1. a. (B sTom cayuae
PY uaspiBaror aOOHEHTCKHM, H OHO OOCHyXHBaeTCfs MNepco-
HaJIOM aboHeHTa.)

Onnako neiicTByOLlHE HOPDMBL H MpaBHJa He pa3peilaloT
BCTPauBaTh NOACTAHLKHH B 3[aHUs WKOJ, YyueOHble U CHaJibHble
Kopnyca mpoTexyuydJaill H CpefHHX chenuajdbHbX yueGHBIX
3aBeIeHHi, NOUKONbELE NEeTCKHe YUYpexKAeHHus, JeuebHbie Kop-

[MTocTpoenue cxem 3aeKTPOCHaGKet H 3JeKTpoobopyhao-
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nyca GoJbHHI, CAHATOPHEB, HHTEPHATOB JJA IpeCTapeJibix,
XKuJbe 30HB TOCTHHHIL H T. I. na snekTpocHaOkeHHA 3THX
3MaHull cjefyeT COOPYyXaTb OTAEJBbHO CTOsi\HEe IOACTAaHLHH

U METATL UY OT [IONCTAHTIWI
IiviKi ALEFL L CL X35 XK1\ N7 & ILUHVIMIAHIJIA'

COOpyxaeMoro KOMILJIeKca.

Berpoennble TpaHc(popMaTopHbBe NMOACTAHIMY CJelyeT pas-
MelLlaTb, KaK NpaBHJo, B LEHTpe HArpy30K, HO TAKHM 00pasoM,
yTOGH OblJIa o0ecrnedyeHa 3BYKOU3OAAUUA pabouuXx NMOMeEUIeHHH
oT wyma TpaHcpopMartopos. Iloncranuus o6hHyHO pacnoJara-
IOT Ha MepBHX HMJH TeXHHUECKHX 3Taxax. Jlomyckaercs pac-
noJjiarath NOACTAHLMH C TpaHChOpMaTOpaMH CYXHMH H C He-
TOpIOYMM HanosiHEHHEM B nojBallax, febapkafepaX H IOJA3eM-
HOM IIPOCTPAHCTBE NPH YCJIOBHH:

a) UCKJ/IKUeHHS BO3MOXHOCTH 3aTONJIEHHA IOACTaHIHH
FPYHTOBLIMH H NaBOJAKOBBLIMH BOJIaMH, a TaKxe IIpH aBapHH
CHCTEM BOJAONPOBOAA, KaHaJH3aUHH H BOJASHOrO OTOIJICHHH;

0) obecneueHds noabeMa TpaHcGOpMATOPOB HA MOBEPX-
HOCTb 3€MJIH ¢ MOMOUILIO MepeldBHXKHBIX HJH CcTalHOHAPHBIX
MeXaHH3MOB;

B) ycTpo#iiTBa JOPOTH ANA NMOABE3NOB aBTOMaUIHH K MeCTy
pacrnojioxenus NOACTAHLIHN HJH K MecTy moabema TpaHcop-
MaTopOB.

Tpanchopmatophl cyxye U ¢ HeroplouuM HamoJHeHHEM MO-
ryT yCTaHaBJIMWBATBECA M HA CpPeJIHHX H BepXHHX 3Taxkax 3jlla-
THPOBKH. B nomellendsi TpancOpMaToOpHOil MOACTAHUMH A0JI-
XeH OBITb ofecleYeH KPYIrJOCYTOYHHH JOCTYN 3KCILIyaTailH-
oHHOro nepcoxana. Ha BcTpoeHHBIX mopcTaHUHAX AOMYCKaeTcs
ycTaHOBKa KaK CyXHMX, TaK H MacldaHblX TpaHc¢pOopMaTopos,
OAHAKO KOJIHUeCTBO MACHAHBLIX TPaHC(OPMATOPOB MOLIHOCTBIO
Jo 1000 kB+A kaxawléi goaxHo OHITH He Gonee ABYX. Hucno
H MOLIHOCTH CyXHX H C HEropr4YuyM HamnoJHeHueM TpaHcdop-
MarTopoB He QrpaHHYuBaeTcs.

B oxxom o6lieM noMerenHy ¢ PY paspeuraercs YCTaHOBKa
ABYX MacCJsHBIX TpaHcgopmatopoB MoutHocTbio 10 400 KB-A,
HO O1/leJIeHHBIX OJUH OT APyroro ¥ OT OCTaJibHLIX NOMELIEeHHH
HecropaeMbiMH neperopoakaMH. He paspemraercs pasmelnaTthb
nojcrannMy (Tpancpopmatoprbie nomeuwenus u PY) non
MELIEHHAMH ¢ MOKPLIMH TeXHOJIOTHYeCKHMH mpoueccaMy (6a-
HH, Tipaye4Hble, XUMYHCTKH M T. I..), & TaKie NOJ BAHHLIMH H
JylueBHMHE, YOopHbIMH. MCKIIOUeHHA JONYCKAIOTCs B CJAydanx,
KOTria NPHHATBE COOTBETCTBYIOLHE Mephl 10 HaaeXHO# rHapo-
H30JIA 1Y, TIpefoTBpallaloye nonajfanye BJard B IOMEULeHHS
PY u noacranuu#.

Lo Fa
11U=
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[MopcTranuuu ¢ maciganpiMy  TpaHcopmatopamMH H PY
10 kB ne clenyetr pasmeilate noAd H Haja NMOMELleHHAMH, Iae
OJJHOBpEMEHHO MOXKeT HaxoauTbca Oonee 50 ues. B TeyeHue
1 4 4 Gosee.

Bri6op MOUHOCTH ¥ KOJHYeCcTBa TpaHC(HOpMATOpOB H TpaH-
copMaTOpHBIX MOACTAHLHH ONpelendeTcss ypOBHAMH 3JIEKTDH-
YeCKHX HAarpy3oK H T€XHHKO-3KOHOMHYeCKHMH pacyetamu. [Toa-
CTaHUMM, KaK NpaBHio, OLIBAIOT ABYXTpaHChOpMAaTOpHHE, HO
B OTHOCHTEJIbHO HeQOJbIIHX 3[I2HHAX BTOPOH H TpeThed KaTe-
TOPHH 1O HAZEXKHOCTH 3JeKTPOCHaOXKeHHA BO3MOXKHA yCTAHOB-
Ka OIHOTpaHchopMaTOpHBIX NOJACTAHIKH.

Pasmepbl TpaHchOpMaTOpPHBIX NOMELIEHHH H. nOMelleHHH
PY, mpoxoxbl, paccTossHHss [0 TOKOBEAYUIHX qacTeH, KOH-
CTPYKLHH TIOJIOB, NepeKpb!THH, TpeGOBaHHA K OTOIIEHHIO H BeH-
THIASUHH JOJXKHB COOTBETCTBOBATH HOpMaM, YCTaHOBJIEHHEBIM
rn. IV T1Y3. B nenax obecrnieyeHHss HafeXHOH paloThl anna-
paToB 3aLUHTE peKOMEHAyeTcs NPHHHMATb K YCTAHOBKE CHJIO-
Bole TpaHcopMaToph NpH MoIHOCTH A0 200 KB- A co cxemoii
COoefHHeHNns1 OOMOTOK 3Kr3ar — 3Ursar, NpH MolHocTH 400—
1000 kB-A — TpeyronbHHK — 3Be3a € HyJIEM.

[Ipu ycranoske B 3ganud KTIT Heo6xoauMoO yuYHTHBAThL Je-
(GHUUMTHOCTD paclpefeNUTeNbHHX MIKA(oB ¢ aBTOMAaTHYECKHMY
BHIKJIIOUATENIMH, TOCTaBJAdAeMbIX 3aBofaMH. aa ynpoinenus
n ynewesaenus KTII nenecoobpasHo orpaHH4YHTbL YHCIO JIH-
HeHHBIX aBTOMaTHUECKHX BHIKJIOYaTeJeH, ycTaHaBNUBadA 3TH
aBTOMaTHYecKHe BHIKJIIOYaTeJH Ha OTHOCHTENbHO OOJbIIHE TO-
Ku 200, 400, 600 A u Gonee. [IponycKHas CnOCOGHOCTH TaKHX
aBTOMATHYCKHX BHIKJIOUaTeNed 3a4acTylo NpeBHillaeT pacuer-
HYIO MOUIHOCTH OTXOASIUHX TNHTAWIIHX JIHHHH CHJAOBBIX H
OCBeTHTEJbHHIX cetell. UTOOH HCNONB30BATH NMONHOCTBIO  JIH-
HeiiHble aBTOMaTHuYecKde Boikawuateay KTII, npumensior cxe-
MHl THTAHHA C YCTAHOBKOH NPOMEXYTOUHBLIX PaCIpeeHTelNb-
HBIX TYyHKTOB, coctosimux w3 mnadeneir I110O-70, wmuTOB
[1P-9000, wntos crauuuii ynpasaenus LICY u gpyrux ¢ as-
TOMATHYECKHMH BbIKJIOYAaTeNAMH HAa TOKH, OJIH3KHe K pacueT-
HbIM TOKAM NHTalWux ausni, Takne yeTpoiAcTBa NpHHATO Ha-
3EIBaTh LHTAMHU-PAa3MHOXKHTENAMH.

8.2. MNuraowme cetu

Pacnpenenenne 3ieKTposHepriu B O6L1eCTBEHHLIX 3JaHHAX
MOKeT NPOH3BOANTLCA KaK IO pajiHaNibHbIM, TaK W 10 Maru-
CTPalNbHBEIM cxemaM. Paananbuass cxeMa NpHMeHsieTcst JJisA
NHTAHUS 3JIEKTPONPHEMHHKOB GOJBLIOH MOUIHOCTH MJIH TpyIil
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3JIEKTPOI pHEMHUKOB, COCPELOTOYEHHBIX HAa NOCTATOYHO OJH3-
KOM paccrosiHun apyr ot apyra. [TIpumepom takux 3J€KTpo-
NPHEMHHKOB MOTYT CAYXHTb KpPYIHHE XOJOAMJIbHbIE MallWHH,
NeKTPOABHIaTe/Ny TEIJIOBBIX MYHKTOB, HAaCOCHBIX, KpyHHble
BEHTHJISILLUOHHBIE KaMephl H T. H.

[Ipn OTHOCHTENIBHO paBHOMEPHOM pa3MeLleHHH 3JIEKTPO-

L1

npueMHHKOB He0O0/ibLIOH MOILLHOCTH 10 3/1aHHIO LeJecoo0pa3Ho

nnuMelaHUe MarueTna NLUNH CYAML! nnr"r‘nuun'rnﬂ H HenOCTAT-
lll}lll"l\'ll\.«llll\.’ AYECALR K IJ(.I.U'I.UILUIJ \,1\\,1!&],)1 AW ESELfiN R 1)a K2 RAVW RN N & LA B

KH Ka)XXJI0H U3 3THX CXEM OTMedeHH B rii. 6.

B ofulecTBeHHBIX 3[aHHAX pPEKOMEHAYyeTCHd, HeCMOTpH Ha
NUTaHHe OT o0UKUX TpaHCHOPMATOPOB, NHTAIOLHE JIHHHH CHJIO-
BbIX H OCBETUTEJBbHBLIX CeTeil BHIIOJHATL pa3liesbHbIMH, YTO
obecrieqynBaeT onpejeseHHble yao0CTBa 3KCILAyaTauuy, Oonee
Hesecoo0pasHylo TPACCHPOBKY, a TaKiKe, KakK NpaBHJIO, yMEHb-
HiaeT KosieGaHus HampiXKeHHd Ha JiaMnax 3J1eKTPHYecKoro oOc-
BellleHud. Tak ke Kak H B XUJHX 3JaHHAX, Ha BBOJAaX NHTa-
OIKX ceTell B 3aHHe ycTaHaBjuBalorea BPY ¢ anmapatamu
ylnpasieHHs, 3aUIHTH, yueTa pacxoayeMOH 3JIEKTPO3HEprHH, a
B KPYIIHHIX 3[aHHAX H C H3MepHTeJbHBIMH mnpubopamu. Ha
BBOJAX norpeQuresei, 060cobJieHHEIX B aJMHHHUCTPATHBHO-
XO39HCTBEHHOM OTHOLUEHHH (TOpFOBBIe KOMMYHEIJTBHBIB llpt:,u,-
NPHATHA, OTAEJEHUA CBASH H T. A.), JOJIKHBEI yCTaHaBJHBATD-
CA OT/eNbHBIE annapaTH YNpaBJIEHHA He3aBHCHUMO OT HaJHUYHS
TAKHX e aNnnapaToB HA OTXOASALIMX JHHHAX 0T oO0mero BPY
ananuda. Ha BBoZax B pacnpelenuTeNbHEe NYHKTH HJAH IHTKH
OOMKHH YCTaHABAHBATLCA aNNapaThl YIPaBJACHHS.

Ecain 370 nenecoo6pasHo no ycoBuAM 3KCNyaTaLHH, MOX-
HO yCTaHaBAHBAaThL anmapaTtel, CcoBMellalouiHe (QYHKIHH yII-
pasneHHs H 3amMTH (HalpUMep, aBTOMATHYECKUE BHIKJIIOYA-
Tesn), Oe3 colaropeHus TpeOOBaHMi MO ceNeKTHBHOCTH (CM.
ra. 10). Ilpu yucse pacnpenenuTeNbHLIX NYHKTOB HJH IHTKOB,
NpHCcoeAHHEHHBX K OAHON MuTalolleil JHHUH, 10 NATH BKJIIOYH-
TEJIbHO anmapaTthl yIpaBJeHHs Ha BBOAAX B 3TH NYHKTH HJH
LIHTKH MOXHO H€ yCTaHaBjauBaThb., HcKjawuenneM — AABAAIOTCA
pacnpefielnTeNbHble MYHKTHl, OT KOTOPBIX NHTAKOTCH CHJOBLIE
3JIEKTPONIPHEMHHKH TOpAYHX LEeXOB NpeAnpHATHH oOllecTBEH-
HOro MHTAHHA, HA KOTOPLIX B IEJSX NOBHLIECHHA 3JeKTpobe3o-
M4CHOCTH HeoOXOAHUMO yCTauaplHBaTh aniaparthi ylpaBJIeHHs.

Ha Kaxno# otxonsiei o1 BPY nutatouesi JHHuH L0JXKeH
yCTaAHABAHBATHCS alllapaT 3alllHTH. AnnapaT YIIpaBJIEHHS MO-
XeT ObITb OOILIHM NJIsT HECKOJNBKHX JIHHHH, CXOAHBIX MO HA3HA-
JEHHIO H peXKuMy paboTH.

CyeTyHKH ANA pacyeToB 3a PACXOAYEMYIO 3JEKTPOIHEPTHIO
NOJIKHBl YCTAHABJHBATLCA pPasfie/IbHO IS Kaxjaoro aboHeHTa.
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HopMbl [0MyCKalOT OXHOTO H3 abonenToB (uame scero Hauwbo-
jee SHeProeMKOro) CYuTaTh rJ1aBHBIM a0OHEHTOM H IHTaHHe
ocTalbHHX MoTpeGuTeneii ocymecTsasatse oT BPY raashoro
aboHeHTa ¢ o6uluM ydeToM. [IpH 3TOM y OTHesbHBIX NOTpedOu-
tesiell YCTAHABJIHBAIOT KOHTPOJbHBIE CUETYHKH H OHH BeAyT
pacyeThl 3a 3JIeKTPOIHEPTHIO C rJiaBHBIM aﬁoPeHTOM.

CBeTH/JILHHKH 3BaKyaUHOHHOIO H aBAapHHHOrO OCBeELlEHHS
JOJI3KHBI TIPHCOEHHSATLCA K CEeTH, He3aBHCHMOH OT ceTH pabo-
qero OCBELeHHd, HaduHaf OT LIHTAa TPaHCPOPMATOPHOH MOXL-
cTaHuuy uaH or BPY.

[Tpu nanuuuu JAByXTpaHcpopMaTOpHOH noAcTaHuuH pado-
qyee M 3BaKyalHOHHOEe H aBapHiiHoe ocsellleHHe cjaeayeT MpH-
COEJHHATHL K pasHbiM TpaHcopMartopam. Ecau B 3[4aHie
BCTPOEHH! J(Be HJIH OoJiee MOACTAHLMH, 1eseco00pasHo MUTaHHe
3BAKYaLHOHHOrO H aBapHiHOro OCBellleHHA OTBETCTBEHHBIX I10-
MellleHHH NMPHCOEeIHHATE K Pa3HbIM NoJAcTaHuHAM. TaKoe mnpu-

CcOALATTHUAUUIA pDAaARLIRasTCa TTenakknecTHRIM ‘nuuun TITTAMMITHA
VUTANOLIIN, OOODIDAaviLs MUpPUHPUURiliin. ¢ AXniis A FQANSLIR YIRS

XOJloAuJibHBIE YCTAHOBKH Ha IpEAlNpHATHAX TOPrOBJAH H 00-
L1eCTBEHHOTO MHTAHH$, NOMKHE ObThb OTIEJbHBIMH, C T€M YTO-
OBl OTKJIIOUEHHE APYrHX 3JIEKTPOIIpHEMHHKOB He€ IIpHBOAHJO K
OTKJIKOYCHHIO XOJMOAUHJIBHOTO OGOPYH_OBHHHSI.

8.3. Cunosbie pacnpegenurensHsie ceTu

CuioBhie pacnpesiefHTeNnbHbE NMYHKThl NOJXKHH pacrosa-
raTbCa B LEHTPE HArpy30K HJAH ¢ HEKOTOPHIM CMELIeHHeM B
CTOpOHY NHTaHHWA, KaK MpaBHJO, HA TeX XKe 3Taxax, rae pac-
I0JI03KeHH 3JeKTponpueMHHKY. CHJIOBHE 3/71€KTPONpHEMHHKH,
lpHcoennHAeMble K pacnpe/leHTeNbHHM MyHKTaM, rpynnupy-
IOTCA ¢ yYeTOM HX TeXHOJMOTUYeCKOro HasHaueHud. B peaax
JKOHOMHH IIpOBOJIOB H Kabejeli u yMEHbLIEHHH KOJHUYecTBa
anmnapaTtos 3aLHTH HA pacnpejesiHTeNIbHbiX NyHKTax 3JeKTpo-
IpHeMHHKH HeOOJNBbUIOH MOLLHOCTH OOBEAHHAKTCH B <UENOYKH»
(cm. puc. 6.4). Tlpu 3TOM B «1ENOYKY» MOMKHO COEAHHSTE;

a) Ha NpelNpHATHAX OOIEeCTBEHHOrO NMHTAHHA W TOPros-
.gu-é—ﬂe 6osiee 4YeTHIpeX 3NEKTPONPHEMHHKOB MOILIHOCTBIO 10

KBT;

0) B yue6HO-TIPOH3BOACTBEHHBLIX MAcTePCKUX y4yeGHLIX 3a-

BEJEHHH — 10 NATH CHJOBBIX 3JEKTPONPUEMHHKOB CTAHOYHOIO
o6opy roBaHuA;

B) B JaGopaTopusx yueGHBIX 3aBefeHnii — He GoJjiee Tpex
JlabopaTOpPHBIX IIIUTKOB;

I') B MAarasuHax YHcCJIO KacCOBHIX annapartos, WIBeHHbIX Ma-
IUWH B KaOHHETaX JOMOBOACTBA, B MOLIHBOYHHIX 1L€XaX aTefibe
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H KOMOHHAaTOB OHITOBOrO OOCJYXHBAHUS HACEJEHHs, MALIKH 110
pPEeMOHTY H OTAeJKe 00yBU — He OrpaHuyeHHo.
DJIeKTPONIPHEMHHUKH, COeNHHAEMble B <«IENOUKY», JOJKHBI

~ L nan TRAET 4 £)
ObiTh paBHbIMH HJIH OJIN3KHMH II0 YCTAHOBJCHHOH MOUIHOCTH.

Annaparts ynpasjieHHsl, HallpHMep MarHUTHblE NYyCKAaTeJiH,
KOHTAKTODb!, KHOMOYHLIE IIOCTH, B 3aBUCHMOCTH OT MECTHHIX
YCJIOBHI] YCTAHABJIHBAIOTCS:

a) paccpelOTOUeHHO WM FpynnaMH BOJH3H YIpaBJIAEMbIX
MeXaHH3MOB;

0) B wikadax cTaHLMi ynpasJeHus;

B) B H30JHPOBAHHBIX 3IJEKTPOTEXHHUYECKHX MOMEILIEHHAX,
HULIAX CTPOMTeNIbHHIX KOHCTPYKUMil, WIKadax H 7. Il. MPU  yc-
Josun cobuogeHnss TpeboBaHM# TeXHHKH Oe3onacHOCcTH (I
V [1¥2).

[Ipucoennnenne 3a€KTPONPHEMHHKOB XOJOAMJBHOTO, Me-
XaHHYECKOro H TeXHOJOTHYeCKOro o60pyAOBaHUs INpeanpUaTHH
TOProBJH H 00ILUeCTBEHHOrO MHUTAHHA BHINOJIHAETCH MO CXEMAaM,
npuBegeHnbM B [22]. Cneunduka cxeM, B KOTOpHIX Ipeay-
CMOTPEHEl B HEKOTOPb!X OrpaHHYEHHBbIX CJAYy4YasX AONONHHTENb-

annapath!, 06ycJoBJieHA OTCYTCTBHEM
X KBaJu(pHUHPOBAHHOrO OOC/IYXKHBalO-

8.4. 'pynnoeslie oceeTuTenbHLIE CETH

Ipynnosble pacnpegenutenbible LWHTKH OCBeTHTENbLHOH
cetH LenecoobpasHo, KaK # B CHJIOBHIX CeTAX, pasMellaTe B
IIEHTpe Harpy3oK co CMelleHHeM II0 BO3MOXHOCTH B CTOPOHY
HCTOYHHKa nmuTanud. OJAHaKo MO YCJOBHAM apXHTEKTypHO-Mjia-
HHPOBOYHBIX pelleHHH M HHTepbepa MOMeLleHHi OT 3TOH pCKO-
MeHAALHH IPHXOAUTCH OTCTYNATh, pacnoJaras MHUTKH Ha JecT-
HHYHBIX KJIeTKaX, B KOpHIOpax B CleLHaJbHBIX HIKa(ax-HH-
max, IpelyCMATpHBAaeMBIX B apPXHTEKTYpPHO-CTPOHTENbHOH
yacTH IpoeKTa.

OTxoasiuie OT MUTKOB IPYNNOBbLIE JHHUH MOTLYT OBITH Ol
sodasnbiMu ((hasa mialoc Hyab), AByXGasHbIMH (ABe ¢asdl
IJI0C HYAb) H Tpex¢a3sHHMH YeThIPEXNPOBOJAHBIMY (TpH (a3H
IA10C HyJb). Annaparts 3alluTel B HyJeBHIX NPOBOJAAX yCTa-
HABJIHBATL HE paspellaercs, 3a HCKIKYEHHEM B3pPbIBOOTIACHBIX
noMelleHuit Kiacca B-1, rne B nessx noBbIBI€HHS B3pHIBOOE30-
MACHOCTH anmapaTsl 3allUTH yCTaHaBJHBAKOTCA He TOJNbKO B
(a3HbIX, HO H B HYJIeBHIX NPOBOJAAX, a INA 3aHyJeHud NPoKJia-
JLIBAETCS OTJAEJbHBIN 3aIyHTHLIA MPOBOAHHK,
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PexoMenauuy s Bhi6opa TOH HAM HHOH CXeMbl DYyHIO-
gOil JIHHHH He MOryT OHTb OLHO3HAYHHMH, TaK KAaK B 3HAYI-
TeJIbHOI cTeleHH 3aBHCAT OT MNPOTSIKEHHOCTH, KOJIHYecTBa
CBEeTHJbHHKOB, HX pacroJioeHus, yaAo0CTBa ylpaBJeHHs H 3K-
cIIyaTauun, a Takxe obecrnedeHns HOpPMHPYeMBIX ypoBHell KO-
s dunHenTa MyJAbCAUHH IPH JIOMHHECLEHTHOM OCBEUIEHHH B
noMelleHHAX ¢ HanpsKeHHOl 3puTenbHoi padoroil. Hano nom-
HHTh, UTO IpeAllOYTeHHe cjeayeT OTAaBaTh TpexgasHbiM ue-
THIPEXTIPOBOAHBIM IPYNIOBLIM  JIHHHAM, 00ecrneyrBaOLLHM
BTpoe OOJbLIYIO HArpy3Ky H B 6 pa3 MeHbBLUYIO NOTEPIO HAMps-
JKeHHs 10 CpaBHEHHKO € OAHO(hA3HBIMH I'PYNNOBbLIMH JHHHAMH,
HO MpH BIBOE Oonbulell NPOTAXKEeHHOCTH NMpoBojoB. B HeGoiib-
HIHX NOMeLleHHAX, rlie HeT OCOObIXx TpeOOBaHHi K KauecTsy ocC-
BEIeHHA M YCTaHOBJIEHO HeOoJAbloe KOJIHYEeCTBO CBETHJIbIIH-
KOB, NIpUMEHSAIOTCSi OAHOGba3Hble rpynnoBbie JuHuH. B nomeunje-
HHSIX KOPHAOPHOrO THIA C GONbHIUM YHCJIOM MEJKHUX NOMeLenui
[0 KOpPHAOPY MNpPOKJANBIBAETCsi YeTHPEXNPOBOAHAS IpynioBasd
JHHHA, a OTBEeTBJCHHA B KOMHATHl BHIIOJHSAIOTCA JABYXHPOBO/L-
HBIMH.

Huxe npuBoasTcsa HeKOTOphle YKa3daHHsi HOpPM II0 yCTpOH-
CTBY TPYNIOBLIX CeTel 3JIeKTPHUECKOTrO OCBELUEHU:

4) nuTaHHe UITENceJbHBIX pO3eTOK MECTHOrO OCBelleHHSA
clienyeT, Kak Npasujio, BbJEJNsiTh B OTA€JbHbBIE IPYNIOBbHIE JIH-
HHH, ecJii 3TO He CBfi3aHO C CYIIECTBEHHHIM YBEJHUYEHHEM
IPOTAKEHHOCTH CeTH;

6) K rpynnoBHM JHHHAM OCBEIIeHHS JIeCTHHL, 3TaXkKHBIX
KOPHIOPOB, XOJIJIOB, TEXHHUECKHX TNOAIOJHH, NOABAJIOB H dep-
J2KOB, KaK U B XHJABIX 3[aHHAX, AONYCKAETCH MNPHCOECIHHATH
A0 60 noMHHECHEHTHBIX JlaMIl HJIH JaMIl HaKalWBaHHA MoLl-
HocThlo 10 65 BT BKAOuMTEnbHO Ha daszy. Hasg aunui, nuta-
IOIHX MHOTOJIAMIIOBLI€ JIIOCTPHI, YHCJO JlaMn Ha ¢asy He or-
paHHyHBaeTCH,;

B) NpH NpoOKJaaKe 1o o61HM TpaccaM peKoMeHayeTcss o0b-
eaHHeHHe HyJIeBbIX NMPOBOJIOB JUHUI ONHOrO BHAA OCBEIUECHHS
(mpenMyinlecTBEHHO [Jif JHHUEH, NMpHHALJEKAIUHX K pasHbIM
bazam ceru). OObeguHeHve HyJeBLIX MPOBOAOB JUHHHA pabo-
Yero H IBaKyallHOHHOrO H aBapHMAHOrO OCBEUIEHHA He paspe-
Hlaercs;

r) obLuHe 117 HECKONbKHX JHHHE HyJieBble TIpOBOZA TpH
MpoBoaKe B TPyDOax MOJIKHB TIPOKJAABLIBATLCH COBMECTHO C
(a3HBIMH NIPOBONAMH;

/1) BHIKJIOYATENH NOJNXKHH YCTAaHABJHBATLCA TOJbKO Ha

23HLTV nnnnnnnx '-‘25! ur‘l(n’mrrnuunu M~ NYViraon nnanvr‘l\dnfrnnu
[ ] N AL AN, TAN RAA NN AN \.rlllJ 'lu\..u, IIFDHJ\J '-'l-UllJ\.-

HBIX ri. VII-3 I1YD nns B3peiBoomacHbX momeweHuii Kaacca
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B-1. Ilpu nHTaHuH MHOroNaMmOBBLIX CBETHJABHUKOB HeTHIDEX-
HJIH TPeXIPOBOAHBIMH JNHHHAMY cjefyeT IpeaycMaTpuBaThb
OHOBpEeMEeHHOE OTKJIIoYyeHHe BceX (a3HbiX MPOBOOB;

e) pacnpeneleHne Harpy3oK mexay dasaMu CceTH ocBe-
[leHHs NOJKHO ObITb MO BO3MOXKHOCTH PABHOMEpDHBIM, pa3HH-
ua B TOKax HaHOoJsiee u HanMmeHee HarpymxeHHoH ¢asbl He
- nolxHa mpesbiiath 30 Y% B mpemenax oasoro mutka H 10 %
B HayaJie NMHTAWHX NUHHH;

) B Tpex(asHbX NMpOTAXKEHHBIX FPyINax peKoMeHAyeTCH
NpUCOEAUHATh OTAeNIbHble CBETHAbHHKH K (Da3aM CeTH B cleny-
owmem nopsaake: 4, B, C, A, B, C B cayuyasnx, Korna npH oTKJIO-
yeHHH OAHOH HJH ABYX (a3 HeOOXOAHMO COXPAHHTb YMEHbIIEH-
HylO0 OCBELIEHHOCTb II0 BCeH IJIOLAJH MOMELIEeHHS, HanpuMmep
TOpProBoro 3ana, KoHpepeHusana u 1. n., # 4, B, C, C, B, A,
ec/in TaKoro TpeGoBaHusi HeT;

3) ynpasJjieHHe oOlUHM OCBelleHHeM peKOMeHAyeTcst ocy-

WeCTBAATE CieylomuM obpasom:

B NOMELIEHUAX ¢ OOKOBHM ecTeCTBEHHHIM OCBEMEHHEM fpe-
AycMaTpUBaTh OTKJIOYeHHE CBETHAbBHHKOB PALAMHU, Tlapajielb-
HBIMH OKHaM;

Ha OAHO OTKMI4YeHHe OObLeAUHATL TOJNBKO CBETHJIbHHKH,
TpeOyromue OAHOBPEMEHHOIO JeHCTBHA [0 YCJAOBHAM TeXHOJ1O-
rHYgecKoro mnpouecca, HanpHMep INpHJIaBKH B MarasgHax, Npo-
XoJbl B KHHFOXPAaHHJIHIIAX HAH CKJajlax H T. IL;

B KpYNHHIX IIOMELIeHHAX, TAKHX KaK TOpPropbie H oGenen-
Hble 3a/bl, KOH(epeHl-3alkl, BeCTHOIOAH TIOCTHHHIL, NOMelile-
HHS TIpHeMa 3aKa30B AOMOB ObITa, a TAKXKe B PasJHUHBIX KO-
puaopax H npoxojax mnpeaycMaTpuBaTh BO3MOXHOCTb BKJIKOYE-
HUA HEOOJILLIOH YaCTH CBeTHJIBLHHKOB, CO3[AIOIIHX MO BCeH 10~
IWaAH OCBELIEHHOCTb, AOCTATOYHYIO IJI YOODKH IIOMEIIeHHA.
Jlna 3TOH XKe Heliy MoryT OBITb HCIOJBL30BaHbl CBETHJIbHHKII
95BaKyanHOHHOIO H aBApHHHOro OCBeLLeHHS;

H) ynpasJjeHHe 3BAKYALHOHHBIM H aBapUHHBIM OCBELUEHHEM
JOJI2KHO TPEAYCMAaTPHBATBLCA CO IIHTKOB NpH MHHHMaAbHOM
ypche nocnennux. ITomemennss ¢ LOCTATOYHBIM €CTECTBEHHBIM
OCBellleHHEeM H 0e3 Hero AOJKHb! MHTATbCs OTAEJbHBIMH rpyn-
naMH. Jlonyckaercs npuMeHeHHe AnA OOOHX BHJOB MOMeLleHHH
OBILMX TPYINH C YCTAHOBKOH JONOJIHHTENLHBIX BHIKJIKuUaTejei
N TIOMelleHHi, HMeIOWHX ecTecTBeHHoe ocsenieHHe, JlonoJ-
HHTeJIbHBIE BHIKJIOYaTeNH CJeiyeT MNpeayCMaTpHBaTh TAKKe
AJi aBApHHHOIO H 3BAKYaLHOHHOTO OCBEillEHHHA OTJAEAbLHBLIX He-
NIPOXOAHBIX TIOMEIlleHHH, B KOTOPHIX JIOAN He HaXOAATCA [o-
CTOSIHHO (rapaepoln!, KoH(pepeH-3aihl U T. IL.) ;

K) CBETHJbHHUKH Yy BXOJOB B 3[IaHHA CJelyeT NPHCOeLHHSATh
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K rpynmnosoii ceTH BHYTPeHHero OcCBelleHUs, NPEeHMYILeCTBEH-
HO K CeTH aBapHHHOro OCBeLleHHs:;

J) CBeTHJABHHKH H LUTeNcesibHble pPO3ETKH MECTHOro M me-
PeHOCHOTO OCBelleHHsl Py HanpshkennH 12—42 B caenyer m-
TaTb OT MOHMXKAIOIIHX TpaHchOpMaTOPOB, NMPHCOEJHHAEMBIX K
ceTH pabodyero HJin BAKyalHOHHOro OCBELIEHHH (B MOC/elHeM
caydyae TOJAbKO oThnesnbHbiMM rpynnamu). [lpuMeneHue aBTo-
TpaHcpopMaTopoB He NOIyCKaeTCs.

8.5. MNpumepul KOMMNEKCHbIX CXem pacnpegenexHus
INEKTPOIHEPruKn B OBLUECTBEHHbIX 3[/AHMAX

TPONPHEMHMKH KOTOPOFO OTHOCATCS K TpeTheil KaTeropHy Mo HaJeXKHOCTH
3JIeKTPOCHAG eHHsl. 3JaHMe [IPHCOEIHHSETCA K OJHOTPaHCHOPMATOPHOU

nopctanumyn, or wnra (cbopx } 0,4 kBt KoTopoit OTXOAHT NHTAOLIas JM-

rrem o 1 v RDY anmarmmae N RD\,‘ AT AT e TTL
HHUX I 1N 25 OoSUdbOrs. wil L1 g uvUlauvAdarsil LLF

JMTEJBHBEIM TNYHKTAM CHJIOBBIX  3JIEKTpPO-
upHeMHUKOB 3, MUHHH 4 — K TpYNMOBHIM
WHTKaM pabouero oceelleHus &5 W JHIHA
6 — Kk UHTKY 3BaKyauHOHHOI0 OCBelle-
HuA 7.

Hns nutaHMA OTBETCTBEHHHIX NOTpe-
O6utenelt B KPYNHBIX rOpojax IIHPOKO MpH-
MEHSIOTCA JIByXTpaHcopMaTOpHEIE  MOA-
craHuud ¢ ycrpoiicteoM ABP Ha xom-

‘_
I
|
|
l
|
TAKTOPHBIX CTAaHUUAX Ha CTOpOHE HH3MIe- |_________J
r
I
|
|
|
L
z

——

ro HampsiKeHHs. YMpollleHHass cXeMmMa Ta-
Koil MONCTAHUHH TNpuBefeHa Ha pHc. 8.2,
rgpe ! — KOHTAKTOpHbEe cTaHumy, 2, 3 —
OTXO/ISIIHE JHHHM K BBOJAM B 3[aHHA, B
KOTOpBIX YycTaHaBiaHBaioTct BPY, cxeMmul
KOTOPBIX NoAoOHB OpHBEJEHHHM B . 7.

Iipu pasmeuleHMH nojcTaHumMut B 3pa-
HHH C JEKTPONPHEMHHKAMH nNepBoft KaTe-
ropus npuMenserca ycrpoiictso ABP Ha

\

|

T P

4

a00OHEHTCKOM UIHTeé ¢  YCTAHOBOYHBLIMM 6
ABTOMATHYECKHMH BHIKJAOYATEAMH.  ¥I-

polleHHAA cxeMa MNpuBereHa Ha pHc. 8.3, ; ‘ h
Tl¢ aBTOMaTHYeCKHe BHIKMIOUatenxn [, ye- J f 5 &5 7

TAHOBJIEHHl HAa JMHHAX OT TpaHcopMarto-
poB; 2 — CeKUMOHHH}}  BHgJoyatens, PHc. 8.1. Cxema nutamusa oC-
BK/IIOUAIOUIHICS ABTOMATHYECKH npH of-  WCCTBEHHOrO 3AaHWA oT On-

HoTpaHchopMaTOPHOH nona-
KJAIUeuH! OAHOI'0 H3 aBTOMATHUECKMX BBI- (:Taﬁunuq) P P A
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knouateselt 1. JIuuuH 3 oTxoaT K pacnpesenuTesbHBIM NMYyHKTaM CHAOBOM
CeTH M WUIHTKAM 3BaKyalHOHHOTO H aBapHHHOIO OCBEUIEHHS, JHHHH 4 —
K FPYANOBHIM LIMTKAM pabouerc ocBELIEHHS.

IlpuMep nocTpoeHMst THNHYHOM cXxeMBl 3JeKTPOOCOPYNOBAHHS MarasH-
Ha opuBefeH ua puc. 8.4. OT orienbHo crosilledl NOACTAHUMH NPOJONKEHH
ABE B3aHMHO pesepBHpyeMble KabenbHole nutaroumine aunuun I v 2. Kabean
paccyWTaHbl Ha HArpysky B HODMaJIbHOM W aBapufiHOM pexxkumax (npH BH-

o
WL i ‘rlr‘r

mT UREAR R

J ‘f.

Puc. 8.2. Cxema 1 s 0T ABYXTpaHCc@OpMaTOp-
HOF NOACTaHEHMA C

Puc. 8.3. Cxema nmutanus obulecTBeHHOro 3AaHusi ¢ Berpoenuolt TI1 n abo-
HeHTCKuM wHToM ¢ ABP Ha aBromaTHueckux BHIKMOUATEASAX

X0lle H3 CTpOsi OAHOro W3 kKabenell BCA Harpyska mepexJIIOYaeTcsi C Mo-
MolUbK nepeknwyateneil 3 # 4 Ha xabenb, ocTaBlumiica B pabore). Tlocae
nepexkalouaTened ycraHoBJeHbl KOMILJIEKThl annapaToB 3aliuTH 5 W 6 (ya-
Lle BCEro TOKOOTPAHWUHBAIOUIME MNpelloXPaHHTen). YyeT pacxojla axTHB-
HOH 3JeKTPOSHEPrHH OCYUIECTBJSIETCSl CYETUMKAMM 7 H 8, BK/IOUEHHbJMH
yepe3 TpaHchopMaTophl TOKa.

TluTaiiine JHHNN A YacTb
xouaT oT naHeness BFPY, noaxmoueHnnix K Boay I. OT rpynnoBwix wivT-
KCB OCBellleHMsl 9 OTXOAST IpynnoBble JHHUH HEnocpejACTBeHHO K CBEeTHJIb-
HukaM. OT BTOpOro BROAA OTXOAAT HHTAIOLIHE JIMHHM K CHJIOBBIM pacrpe-
NeNHTENBbHBIM TNYHKTaM {0 n wxadam craHupit ynpassenunn (LUHY), B
KOTOPBIX YCTAHOBJeHbl amnapathl 3allipitl H ynpasnesusi. OT pacnpeness-
TeNbHBIX NyHKTOB H LY OTX0oAAT JH#HM CHJIOBOH pacnpeRentTeNbHON CeTH
K snekTpornpHemMHHkaM. K sToMy Ke BBOJY ROAKJIOUEHO 3BaKYallHOHHOE H
apapHiHoOe ocBellerMe. Bce nuraioliiHe JAHHEH HMeIOT annaparthi 3aluMTh 11
(aBTOMaTHUECKHE BBIKJIOYATENH), CHyXallHe AJA 3aiMThl JUHMA oT K3
H neperpysokK.
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[MpuMep nNoOAKMIOYCHHS CHJIOBBIX 3JIeKTPONPHEMHHKOB K pacnpese/H-
TeNbHOMY TYHKTy AaH #Ha puc. 8.5 M 0coObix pasbsucHennii ne TpeCyer. lia
pacCMOTPEHHbIX CXeMax HaHOCATCS Bee HeoOxoAnMble napaMeTphl aneKTpi-
yecKHX ceTeli, onpejensiemMble PACYETOM NPH NPOEKTHPOBAHHH. DTH CXEMH
HA3LIBAIOT OAHOJHHEHHBIMH pACYETHHIMH CXeMaMH.

=y w10

A8 numarus ueneg
NoJHaPHO- 0T PAHAOL
/ tueHwau3Gyuu
F § it

—
JBukyavuonHoE

ocBeuenue
aﬂoﬂag INEKIMPOGTONYTOBAHUE

S R T R AT
. l‘kce i

— e i s m——— —— — i T ——

JNEKMPpUYECKOE
ocBeuienue 1-20 smoaie

—— i

P —— —— il —— — ———

Puc. 8.4. YnpoueHHas cxeMa 3J1eKTpoobopylOBaHHA mara3nHa

OcranoBuMcst B 3aKjloyeHHe JaHHOH IJiaBn Ha BOIpOCax

KOMIIEHCALHY peaKTUBHOH MOLIHOCTH B O0LIECTBEHHBIX 3[AHUSAX.
JleiicTBoBaBIIHMH [0 nocjenHero speMenH nopmamd (BCH

19-—74) npepycMaTpHBaAOCh YCTPOHCTBO KOMnEHCAllHu peak-
THBHOH MOILHOCTH IpH pacyeTHOH AKTHBHOH MOILIHOCTH CBHILLE
250 kB1. Onnako accaenoBanud, nposeneHHne MHUUTII],
NOKa3aju, UTo yCTaHOBKa YCTPOHCTB KOMII€HcalHH B 0OILecT-
BeHHBIX 31aHHfX, KaK NMpaBHJO, SKOHOMHYECKH He€ OIlpaBibiBa-
eTCcs O CjeyIouliM OCHOBHBIM COOBpaXKeHHsIM:

a) 3HaYeHHd €CTECTBEHHOro Kosd¢uukeHTa MOMHOCTH HA
BBOZaX B 3AaHHS JocTaTodHOo BHcoKHe: 0,85—0,95 M paxe
BhILLI€;

6) nepeMeHHbIH xapakTep rpa¢puKoB HArPy30K NUKTyeT He-
00XOANMOCTb MPUMEHEHHS PeryJupyeMbX KOHRCHCATOPHHX 0a-
Tapei, BecbMa AeQuuMTHHX. IIpn ycTaHOBKe HeperyJjiHpyeMblx
Garapeil B cerH OynyT HMeTh MECTO TiepeKOMIleHCALHA H H3-
JHUIHHe TIOTepPH HEPryuH B HOUHBIE HacChl;

B) CTOMMOCTb IOTEpPb JHEPTHH B KOHZEHcaTopax He mepe-
KPBEIBAeTCy 3KCHOMHeH OT MOBblUeHUss KO3(PGdHUIHECHTa MOIHO-
CTH,
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PONPHEMHHKOB K pacnpeleuTeTpHOMY MYHKTY

TB20, TB25 — 1py6a BHHHNJACTOBAad, YK232KO YHCAO NMPOBOJOB JMAfA MHTAHHA H YNDAB/eHHA, MPOKJAABIBaeMbiX B 06mlelt TpyGe

Puc. 85. Cxema MNOAKIIOUEHHs CHAOBHIX 3JCKT



Ha ocHOBaHHH H3JI0)KEHHOIO H HEKOTOpHIX APYyrHX coobpa-
xenuii Nocsnepronagzop CCCP usmenna n. 3.7 BCH 19—74
M YCTAHOBH/JI, UTO &... KOMIEHCALHA PeaKTHBHOH MOIIHOCTH

Tr T A T STt I T AN IITII IV DA IThAMIENIII poaUtiArn B ITNU.
llUlpCUHlCJICH UVLLUCUIDUIINDIA o/ldnvia MpUmMBiiiJiciinul Voo rpya

PABHEHHOIO K HHM Ha3HaUYeHHs JOJKHa IMpelycMatpiBarThCd
B coOTBeTcTBUH ¢ TpeboBaHsamu «[lpaBun nosin3oBatins 3JjeK-
TPHUECKOH 3HeprHeil» ¥ HUPEKTHBHON 4YacTH <«YKasaHHH [0
KOMIIGHCAIMH PEaKTHBHOH MOINHOCTH B pacipeje/jinTeJbHBIX
CeTAX>.

B o6mecTBeHHBIX 3AaHHAX, NOTpeOHTENH KOTOPHIX HE OT-
HOCATCA K BHIHIEYKA3aHHO# KaTeropHH, ycTaHOBKa YCTPOWUCTB
KOMIIeHCcalluH He TpelyeTcs.

[Tpu HeoOxoauMOCTH OTHeceHHs NOTpebGHTENEH oOilecTBeH-
HbIX 3JlaHHH K TpyIIe MPOMHIUJIEHHEX ¥ [MPHPABHEHHBLIX K HUM
HJIH K [IpyruM Irpynnam norpeOuTesen cjaelyeT pyKOBOJICTBO-
BaThbcs pekomeHpaunuaMu «IIpaBui nonb3oBaHHs  3jJeKTpHYe-
ckoii sneprueil» u Ilpeiickypantom Ne 09-01 <«Tapudn Ha
3;71€KTPHUYECKYI0 3SHEpPrHI0, OTIYCKaeMyi0 sHeprocHcTeMamH H
snekTpocTanuuamu Muusnepro CCCP».

K 31apusgM NpPOMBILILJICHHOTO HASHAYeHUs, B YACTHOCTH, OT-
HOCATCS (paOpHKH XMMUYHCTKH H MpadyevuHnle,

Paspen derBeprbiv
PACYETb! 2NIEKTPUHECKMX CETEM

'maea pepsatan

— Py N T a a — = e

OCHOBHbIE MOJNIOMEHUWA. HATPEBAHME T§NPOBOAHMKOB
9.1. 3agaum pacyeTta 3NEKTPUUECKOM CEeTH

Pacuer snexkTpuuecKoi ceTH 3[anuil J0/KeH NMPOH3IBOAKTHECH C
VUETOM CJjI€AYIOLIHX OCHOBHEIX MOJIOXEHRI:;

1. TlpoBona He HOJIXKHE MeperpeBaTLCs MPH MPOXOKAEHHH
pacueTHOro TOKa Harpys3kH CBepx AOMYCTHMOIO 3HaYeHHs.

2. OTKJIOHEHHs1 HATIPAKEHHsI HA 3AXKHMAX 3JIEKTPOINpHEM-
HHKOB JOJI?KHB! HAXOAHTBCA B AONYCTHMHX npenesax o I'OCT
13109—67* «HopMHl kauyecTBa 3JeKTPHUECKO! 3HEepPrHH Yy ee
NIPHEMHHKOB, IPHCOCIHHEHHHKIX K JIEKTPHYECKUM CeTssM OOILEero
Ha3HAYEHHS» ¢ H3MeHeHusaMH 1979 r.

3. CHHXKenHa HanpsikeHHsi, BH3BAHHHE KPATKOBPEMEHHH-
MU H3MEHEHHSIMH HArpy3KkH, HallpHMEp BKJOUEHHeM KOPOTKO-
3aMKHYTHIX aCHHXPDOHHHX 3JIeKTpOIBHraTesed, He [AOJMHEI
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NpPEBHIUAThL 3HAUCHHH, YCTAHOB/NEHHBIX BhlIeyKasannsim [OCT,
H BH3bLIBATh HapylleHHd paboTLl AefiCTBYIOIHX 3JI€KTPOINPH-
€MHHKOB.

4. MexaHH4yecKasi NpPOYHOCTH NPOBOJAOB AOJIXkHA OBLITH HE
HHXKe JOMYCTHMOH AJjsi JAaHHOIO BHAA 3JieKTPONMDOBOIKH.

5. Ipu BHOOpe cxeMH M pacyeTax MUTAIOLIHX ceTel UeJe-
coo6pa3Ho YYHTHIBAaTH IKOHOMHUYECKHe (PAKTOPH, Xapakrepu-
3YIOIIHECs HaHMEeHBIIHMH NpHBEASHHBHIMH 3aTpaTaMH.

6. Pacnpepenetrie ZOMYCTHMBIX TOTEPh HANPsSXKEHHs 1O
yYacTKaM BHyTpeHuell ceTH wLeRecoo0pa3Ho NPOuU3BOAUTL U3
yCJAOBHSl HAaHMEHBILUHX 3arpaT HpOBOﬂHHKOBbIX MaTepuajioB C
yueToM 1. 5.

7. AnnapaTel 3aiHThl AONKHBI OﬁeCHE‘iHBaTb 3alllHTy BCex
yuacTKoB ceTH oT K3, a B HEKOTOPHIX CjaydasiX, npeaycMOTpeH-
Heix [1Y3, U or meperpysku. Kpome Toro, 3TH anmapaThl He
HOJIXKHH cpabaThiBaTh NPH KpPaTKOBPEMEHHBIX [OBHILLIEHHSX
TOKOB HAarpy3KH, BO3MOXHHX IPH HOpMAaJIbHBIX pexHMax pa-
6OTH CeTH, HamphMep IPH BKJIOUEHHH KOPOTKO3aMKHYTHIX
3JIeKTPO/IBHTaTeNiell, 3JIeKTPOMArHWTOB KJaNaHOB MPOTHBONO-
}KapHHIX YCTPOHCTB H T. A. Anmapath 3alLHTH  JOJKHE 1O
BO3MOXKHOCTH pabotark H3OHpaTesbHO, T. €. o0ecneynHBarTh ce-
JIEKTHBHOE OTKJil0UeHHe MOBpeXJeHHOro yuactka. McxogHeimu
NAaHHBIMH [Ljisl pacuera CeTH fIBJSAIOTCA 3JeKTPHUecKHe Harpys-
KH, OnpejenenHe KOTOpbiX NOAPOOHO paccMoOTpeHO B ri. 3, 4.

9.2. HarpesaHue NPOBOAHUKOB

[Ipy npOXOXKIEHHH TOKa IO MPOBOJAHHKY BHIENSETCA Terl-
Ao, K, KOJIHYeCTBO KOTOPOrO ONpEeAesseTcs YpapHeHHeM

Q= I’Rt, (9.1)

rae I — 10K, A; R — aKTHBHOE CONPOTHBJIEHHE MPOBOJHUKA,
Owm; { —Bpems, C.

HacTs 3Hepruy, nepellaBaeMoH no NpoOBOJAHHKY, MEPeXOANT B
TEeNA0, pacxolyemMoe BHayajle Ha Harpes NPOBOAHHKA [0 OI-
pefie/IeHHOi TeMnepaTyphl, a 3aTeM Ha MOAJAeprKaHHe yCTaHo-
BHBLIEYOCA DPEXHMA, T. €. TemIoBoro pasHosecusi, Ilpu ycra-
HOBHBLUEMCsl pexHMe TeMIepaTypa NPOBOAHHKA NpPH HeH3MeH-
HBIX TOKE H TENJIOBOM COCTOSIHHHM OKPYXXaluleH cpein ocTaercs
NOCTOSIUHOH, a KONH4YeCTBO TenRa, KOTOpoe Nonayuaer fpo-
BOJHHK B €IHHHLY BpeMEHH CTAHOBHTCH PABHBIM KOJHYECTBY

TTOTT TS AT ITAODOArMARAL m "l‘ﬁ WA TIMNMAMOIMNIYVITMNYIY DNAORFATITET MEZELLT
Lo lidia, ux;_l.uuu\..wlunl_y D TOT KEe LIPUNCIDY TUN Dl.lblw.bnrl B unpy-

xawouwyw cpeny. Temnepatypa, NpH KOTOpOil HacTynaer Tel-
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JIOBOE pasHOBECHe, HaswBaerTcs ycrarosusuelics. Uem Gonpie
TOK, TeéM BHILL€ YCTAHOBHBLUASCH TEMIEparTypa.

B tenyioBHX pacuerax yno0HO NMOJIK3OBATHCHA TeMIEpaTypol
neperpeBa (a He abCOJIOTHON Temneparypoidl NpOBOAHHKA),
KoTopasi mpejcTap/sier coboii pasHOCTHL TeMmepaTyp npoBOA-
HHK2 H oKpyxawolei cpeanl, °C

T =0 — 0, . (9.2)

UpesMepHBIi Neperpes NPOBOAHHKOB BH3KBAET YCKOPEeHHOE
CTapeHHe H30JSILHH H co3jaeT yrpody noxkapa. Kpome Toro,
YXYALIAOTCH KOHTAKTHBIE COELHHEHHH 34 CYeT HX HHTEHCHB-
HOYO OKHCJICHHS. ,[[Jm POBOJIOB C PE3HHOBOW HJIH NOJHBHHHJI-
XJIOPHAHOH H30JsuHel, IIHYPOB ¢ Pe3HHOBOH H30JAsiLHEH H Ka-
Oesieit B CBHHUOBOH HJH MOJHBHHHIAXJOpPHAHOH o0oJiouke C
pesunoBoil H3onsauued [1YD ycranoBnena Haubosbiiast AJH-

TeJILHO [AONyCTHMAasi TeMmmepaTtypa HarpeBa xua 65°C. Ilpo-

HECE HRMAHAHIG THOMTIANATUNLI NANATNARA o ANARNATHIKA
H\I\J\J Xind ¥l % Al RE1 X1 F) Jbl"lll"t’ul-yl_’”l ll\.rl."-’ll_’\.ﬁuu \.J’ lll—’uuUAl:.‘l‘\u
TOKOM B 3aBHCHMOCTH OT BpPEMeHH OINHCHIBAETCH (popMy.HOH
4T
T = Tyer (1 — €777), (9.3)

T€ Tyer — YCTAHOBHBLIHICA Neperpes /yis ZaHHOH TOKOBOH Ha-
rpyskH,, °C; { — Bpems, MHH; T — nOCTOsIHHAs1 BpeMeHH Harpe-
Ba, T. €. BpeMs, 3a KOTopoe TeMmepaTypa neperpesa NpoBOJ-
HHKa [ocTHrJMa Obl YCTAHOBHBLIETOCs 3HAYEHHS Tyer IPH OT-
CYTCTBHH OT/1a4H TeIlJia B OKPYXallLyK cpeay, MHH. HHcneHHO
T paBHO OTHOLUEHHIO TEILIOEMKOCTH NPOBOJAHHKA K ero Temso-
oTHaye.

[Tpottecc oxnampenus npoBoaHnKa, °C, nocjie OTKIIOYEHHS
ero OT CeTH onpeaensieTcs ypaBHeHHeM

T =Ty, € 7, (9.4)

Ha puc. 9.1,a 1 6 nokasaHs KPHBHE HarpeBa H OXJake-
HHSl MPOBOJHHKA COOTBETCTBEHHO.

[locTosiHHbBIe BpeMEHH HarpeBa 3aBHCAT OT MaTepHaJja Npo-
BOJHHKA, pOja MPOBOAKH, CEUEHHS] H H3OJSLUHH TPOBOJHHKA.
Cpennue 3HaueHuss T Ji71s MPOBOJOB C PE3HHOBON H30JsiLHEH H
aJIIOMHHHEBHIMH XXHJIaMH npHBeneHk B TabJ. 9.1,

nnn nﬁnur‘nnunn "HaOaNnIITamTNAD D "'I"Clﬁﬂ 00 TITNITIDONTAMIIET DETITTIN_
A7 UYLV I LXn dvivivD D J OV Yl e Soedd lll]l’lD\.«ALlIDl DDL*iri

JieHHble 3HaueHHss e YT g l—e~Y7 npH pasHBIX 3HAYEHHSX
iT.

M3 taba. 9.2 sHAHO, uTO coryiacHo ypasHeHnsaim (9.3) #
(9.4) 3a Bpewmsi, paBHOe NMOCTOSIHHO# BPEMEHH HArpeBa, TemIie-
pdtypa neperpeBa npoBoaHHKa aocturaetr 0,632 vyer, NMpH OX-
Ja)JeHHH 34 3TO BpeMfA TeMNepaTypa neperpeBa CHHIKAETCS
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10 0,368 tycq. [IparThHyeckn 3a Bpema = (3-+4)T Ttemneparty-
pa NPOBOAHMKA AOCTHIA€T YCTAHOBHBILEIOCS 3HAueHHs. Takum
oOpasoMm, npunuMas no Tabja. 9.1 mocrosaHHyi0 BpeMeHH Ha-
rpeBa, MOXHO Cpa3y ONpeaeiiTh, 32 KaKOe BpeMs TeMiepaTty-
pa MPOBOAHHKA [JAHHOTO CEYEHHs NPH AAHHBIX YCJOBHSX MpO-
KJaJKH [OCTHTHET YCTAHOBHBLIEroCs 3HAUEHHsl, IMOCJe Hero
HArpeB MPOBOJAHHKA NpexpaTHTCcsi. Tak, HanpHMep, TPH MPOBO-
aa mapkd AIPTO ceyenuem 6 MM?, NpONOXKEHHBIX B O/AHOM

T
¥ Tycri

o3
—

'EyC T

3
B fiﬂ \ . Yo
NQ%Z‘IHET t “,.l__._ﬁ | t

/

]

Puc. 9.1. Kpusnie narpesa (a) u oxfaxcieHnst (6) NpOBOAHHKA

Puc. 9.2. Hsmenenue neperpesa npH nepeMeHHOH uarpyske

TpyOe, AocTHTHYT neperpeBa uyepe3 12—16 muH, a ceueHHeM
95 Mm2—vyepe3s 82—109 muH. Bosee moapo6Ho 3T0T BOMpOC
paccMoTpeHr B npaMmepe 9.1,

Ilpn nepemennoi Harpyske, korma Tpebyercs onpeneHTb
TeMIepaTypy Meperpepa, HauHHAIOLLEYOCs C HEKOTOpOro 3Ha-
Tat6nunpa 9.1. NocrosvHas spemeHH Harpesa T st NpoOBOLOB

C PEe3HHOBO# M3OJNALMEN W AJIOMHHMEBLIMH JKHAamMu {npubGaHIKeHHblE
AaHHbie)

NocrosinHaa BpeMeHn 7', wHH
CeqeHHe XHTbI, Ilponoxendnie B OAHOR TpYyGe
M2 OAHOXH/LHbIE [PO-
BOAA, NPOJIOXKeHHLIe YeTLIpe
OTKpPEITO Ha onopax { xApa npopofa | TPu npopofa npokona
4 2 2,1 2,5 3,4
6 2,6 3,4 4,0 5,3
10 3,6 5,7 6,4 8,1
16 4,8 7,9 3,4 11,6
25 6,1 11 13,3 16,6
35 7,6 13,3 16,6 20,4
50 10,2 16,2 20 24,1
70 12,7 18,7 23,4 28,1
95 15,5 92,4 27,2 31,9
120 18,2 25 31,6 35,7
150 20,7 28,4 4,8 40
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Ta6auna 9.2. 3nauenns e~*/T u 1—e—/T npu pasnnunbix T

T T 1—e— T 4T —UT 1—e— 17T
0,1 0,905 0,095 I 1,1 0,333 0,667
0,2 0,82 0,18 1,2 0,3 0,7
0,3 0,742 0,258 1,3 0,273 0,727
0,4 0,671 0,329 1,4 0,248 0,752
0,5 0,607 0,393 1,5 0,224 0,776
0,6 0,55 0,45 ‘ 2 0,136 0,864
0,7 0,497 0,503 ’ 2,5 0,082 0,918
0,8 0,45 0,55 3 0,05 0,95
0,9 0,407 0,593 4 0,015 0,985
1 0,368 0,632 5 0,006 0,994

YEHHS Tp, POLECC HArpesa MOXHO paccMaTpHBATh KaK CYMMY
ABYX mpoueccoB: Harpesa ¢ T=0 10 T==Tycr U OXJAXACHHH C
T=1p A0 T=0

DTOT npouecc MoxKeT ObITh BhlpaXKeH ypaBHEHHEeM

T = Tyer (1—eT) gy (9.5)

U HJIOCTpHpYyeTcs: pHc. 9.2

9.3. AnmuTtensHO BonycTmumble Harpy3km npoOBOAHMKOB

OnpeneneHHoMy 3HAaUEHHIO AJHTENBHO MPOXOJSLLEro ToKa
IIPH HEH3MEHHBIX TeMNepaTypax OKpyxkalouleil cpeabl H yCJjo-
BHsIX NMPOKJAAKH COOTBETCTBYET H ONpE/esieHHAs TeMneparypa
npoBogHHKa. COOTBETCTBEHHO HaHOONBILEH MHOMYCTHMOH TeM-
nepatype Harpepa NPOBOAHHKA YCTaHABJIHBAeTCsl 3HA4YEHHe
JUTHTENLHO AOTYCTHMOTO TOKa, HopMmHpyemoe [1¥J. dto 3ua-
4€HHE 3aBHCHT OT MaTepHaJa, CeYeHHsi MPOBOJHHKA, TeMmepa-
TYpbl OKpyMaiollled cpejbi, MaTepHasa H30JsUHH H crocoba
IPOKJAAKH.

JlanTeIbHO  AONMYCTHMbIE HATPY3KH MOTYT ONpeaesisiThCs
Ha OCHOBE TemJIOBOrO pacyera, OAHAKO, B OCOOEHHOCTH s
H30JIHPOBAHHBLIX NPOBOJOB H Kabese#, (opMyas moJiyuarorcs
CJIOKHBIMH, H no3ToMy B [1¥D natrca roroBwie TabaHubl jo-
NYCTHMBIX TOKOBBIX Harpy30K, KOTOpbie MOJIYU€HBI KaK pac-
YeTHBIM, TAK H 3KcnepumeHTassHBiM nyteMm. B IT1¥V3 npusege-
Hbl CpenHHe TeMNepaTyphl OKpyxaloulel cpefbl, AJs KOTOPBIX
cocTaBjieHbl TaOsHLbl. EcyH TemMnepatypa OKpy2XKalolleH cpe-
Abl CYLIECTBEHHO OTJIHYaeTCs OT HOPMHPOBAHHOH, TO AOMYCTH~
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MBE TOKOBbI€ HATPY3KH CJI€[YeT MepecuHTaTh, YMHOKAs HOP-
MHPOBAHHYI0 Harpysky Ha KO3QQHUHeHTH, NPHBEICHHLIE B
[1y2.

HonycTHMbie Harpy3KH Ha H30JHPOBaHHHIE NPOBOJA H Ka-
G214 ¢ aJIOMHHHEBHIMH KHJIAMH ISl PAs3JHYHBIX YCJOBHA
MPOKJAAJKH, a TaK¥Ke MONpaBoyHbie Ko3h(HIHEHTH Ha TeMIie-
patypy Bo3ayxa janbl B Taba. 9.5 u B [1¥V3. B rn. 10 nauw
HeoGxo/HMbe yKazaHHsa M0 BHIOOPY MIaBKHX BCTABOK Mpeo-
XpaHuTeJel M pacueluTesicii aBTOMaTHYECKHX BBIKJOUA-
TEJeH.

[Tpu HanHuup QaHHBIX O AOMYCTHMBIX TOKOBHIX Harpy3kax
M ycTaHOBHBIIeHics TeMmIlepatype (meperpeBe) NpOBOAHHKA
MOXHO pellaTh ¢ AOCTATOYHOH [Jisl NMPAaKTHKH TOYHOCTBLIO 3a-
fayd 10 OMpeAeJIEHHI0 YCTaHOBHBUIEHCH TeMnepaTtypw (mepe-
rpeBa) MPH TOKOBBIX HarpysKaX, OTJHYAKIIHXCH OT AOMyCTH-
mbeix. Tak, neperpes 1) °C npH TOKe /; CBf3aH ¢ JJHTEJILHO
IOTyCTHMBIM TOKOM [fpon Y JAOTYCTHMBIM MEPETPEBOM Tpon CHE-
AYIOLHM BHIPa)KE€HHEM: .

Tl = T,uon Ii/]?mn- (96)

[1pn BuiBoge opMynnt (9.6) He YUHTHIBAJIOCH H3MEHEHHE
COMPOTHBJIEHHSI NMPOBOJHHKA B 3aBHCHMOCTH OT €ro TeMiepa-
TypPHl, TaK KaK NPH peaslsHO BO3MOMKHHIX NeperpeBax MpoOBO-
NOB CEeTH OHO He HMeeT cyllecTBeHHoro 3HaueHHsi, CTporo ro-
BOps, popmyJia (9.6) oTparkaeT 3aKOHOMEPHOCTb Harpema ro-
JBX npOBOAHKKOB. OHAKO, HECMOTPSA HA pa3JiHyHbIE YCJIOBHA
OXJIaXKAEHHA TOALIX H H30JIHPOBAHHBIX MPOBOJAOB, MOMXHO CUH-
TaTh, YTO MepecyeT TeMmIlepaTyp meperpesa [AJjis MNOCJeNHHX MO
¢opmyae (9.6) ne raer 3ameTHBIX OLIHOOK.

Bribop ceueHHii npoBO[OB MO AOMYCTHMOMY HarpeBy IpH
IJIHTENABHOM pexkuMe paboTel NPOH3BOAHTCHA O (popmyJie

IIIOH > lmax/Km (97)

rae lnex — pacueTHbl TOK Harpysku, A; K, — monpaBouHbI
Ko3g(HUHEHT HA TeMNepaTrypy OKpyxkawlled cpeaws (Mo
[y2a).
PacueTHnlfl TOK HarpyskH, A, onpejessiercs 10 Gopmyaam:
a) aaa tpex¢pazHoii YETHIPEXTPOBOAHOH H TPEXNMPOBOIHOM
ceTen

e =P, 00 10°/(V 3U, s cos @); (9.8)

0) oy ABYX(pa3HO# CeTH ¢ HyJeBbIM [POBOAOM IIPH BKJIIO-
YeHHH 3JEKTPONPHEMHHKOB Ha (pa3Hoe HanpsidKeHHe

L,0x = Ppox 10%(2U g cos @); (9.9)

max

126



B) AJs oflHo(a3HOH ceTH
I ox = Pogx- 103/(Ug cos @), (9.10)

rn€  Pmex—— pacueTHas  MaKCHMaJbHAsi  Harpyska, KBT;
Usom — HOMHHANIBHOE nHHElHOE HampsikeHne, B; Uy — HoMH-
HaJIbHOE (pa3Hoe HamnpskeHHe, B.

Huns ceTeii, NHTAIOUIHX FA30pA3PAHbIE JAMINB, NPH Onpe-
JeJICHHH pacyeTHOTO TOKA CJielyeT BBOIHTHL MOBBLILIAIOIIH
KO3(pPHUHEHT, YUHTHBAIOWHIA MOTEPH B MyCKOPETYJNHpPYIOLIHX
annaparax (I1PA), no cnemywomuM cpelHHM JaHHBIM, KOTO-
pele TPHHATEL B MPOCKTHOH NMPaKTHKE: s JIIOMHHECHEeHTHBIX
JiaMIl NIpH CTapTepHBIX CXeMax 3axuranusa — 1,2; npu Oec-
cTapTepHbiX — 1,3; nng namn tuna JPJI u JPY —1,1.

Koagp@ulueHT MoOwHOCTH C€OS @ cJelyeT NPHHHMATL [15
JHHHH, MUTAIOWMEX 5JEKTPONPHEMHHKH KBADPTHP, Ha OCHOBE
VKa3aHHH TN, 3; [J5 3/1eKTPONPHEMHHKOB OOIIECTBEHHBIX 3/1a-
HHH — 10 YKasaHuaM 1. 4. [Iisi CBeTHJLHHKOB ¢ JIOMHHec-
IEeHTHBHIMH JiaMIIaMH peKOMEHAYeTCA MNPHHHMATL KO3(QHIH-
€HT MOIUHOCTU paBHeiM 0,95 AN CBETHJBHHKOB C KOMIEHCHU-

posaudbiMH ITPA u 0,5 ¢ HekomneHcupoBauuuMu IIPA, a c
Jamnamu tuna J1PJI. 1P — Q.57

A4 LYARE i A aaaj ARA T iy JIX K& NGRS,

[Tpu BuiOOpe ceuenwii MPOBOJOB MO YCJIOBHAM [AOMYCTHMO-
rO HarpeBsa, KPOMe yKa3aHHOrO Bhillle, HEOOXOAHMO YYHTH-
BaTh CJeyloLLee:

1. B tpexdasHbix uerTHPEXNPOBOAHBIX NMHTAKOUIHX JHHHSX
KBapPTHP HMeeT MEeCTO NOCTOSIHHAs HeycTpaHHMasi acHMMer-
pHsl TOKOBBIX Harpy3ok B (pasuuix mpopohax. [losromy [IY2
TpeOylOT NPHHHMATL ceuyeHHsl HYJIeBbiX MPOBOJOB PaBHBLIMH ce-
WeHHAM (PA3HBIX MPOBOAOB NMPH CEUEHHSX MOCJACAHHX 10 25 MM?
BKJIOUHTENbHO (M0  amoMHHHI0). [lpH OonblIHX ceueHHNX
hasHbIX MPOBOAOB CEYeHUs HYJIEBHIX NMPOBOAOB JOMKHBI BHIOH-
paTtoca He MeHee 50 Y ceuennil (ha3HBIX NPOBOJIOB, HO He Me-
Hee 25 MM2.

2. Ias Apyx¢asHeix H OZHO(DA3HBIX JHHHH CEUEeHHN HYJe-
BHIX [POBOJOB MNPHHHAMAIOTCS pPABHLIMH CeYeHHAM (a3HbIX
IPOBOJIOB.

3. Ilpu BribOpe ceyeHHHl HY/EBHIX MPOBOJAOB CETEH OCBE-
LIeHHA C ras3opaspsaAaHbiMH JaMOaMH HeOOXOJHMO YYHTBIBATDH
HaJIHYHE B 3THX IPOBOJAAX TOKOB BBICIIHX FapMOHHYECKHX CO-
CTaBJAIOUNX, KPATHLIX TpPeM, KOTOPHE CYLIeCTBYIOT BCJAEIACT-
BHE HECHHYCOHAAJBLHOCTH KPHBBIX TOKOB Jla)ke MpH paBHOMEp-
HOH Harpyske ¢a3. B cssian ¢ Tem 4TO B 3THX ClOy4YasiXx TOK B
HyJIeBOM IPOBOJ€ MOMKET JOCTHIaTh, OCOOEHHO IMpH KOMIIEH-
cupoBannbiX IIPA, 85—90 % Ttoka B (hasHoM mpoBoge, ceye-
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HHS1 HYJIeBbIX NPOBOJIOB CJEAYeT NPHHHMATh PaBHBLIMH Ceues
HHAM (Pa3HBIX [1POBO/OB.

4. Ilpn npokaajke NMPOBOJAOB B Kopobax H JiOTKax Aomnyc-
THMVm T()R’ORVK) HHT‘I)VQKV ("!PITUP'I" nnnnumnfn_- 9\ TN ITNN.

..... FREFALES B AN - L8 lll.l[,l LA™

KnaJike NPOBOAOB B JIOTKAX B omm I‘OpHBOHTaJIbeIPI pag —
KaK JJIsi OTKPBITO MPOJIOKEHHBIX NPOBOAOB; 0) 1pH mpoKsaj-
K€ IIpPOBOJAOB B KOpPOOax H JIOTKAX TMyYyKaMH — Kak HAAs
I1POBOI0B, MTPOJIOKEHHBIX B TpyOax.

5. ITpu npoknanxe 6oJiee ueThipex MPOBOJOB B Tpybax, Ko-
pobax, a TakxKe B JIOTKAX NMyYKaMH CJeAyeT NpHHHEMATb JO-
MyCTHMYI0 TOKOBYIO HArpy3Ky: a) anas 9—06 oaHoBpeMeHHO
HATPYKEHHLIX TMPOBOJOB — KaK JJisi OTKPHITO MPOJIOXKEHHBLIX
nposonos ¢ Kozpduunentom 0,68; 6) nas 7—9 onHoBpeMeH-
HO HArpyKeHHLIX TMPOBOAOB — KaK [Jisl OTKPHTO MPOJIOKEH-
HBIX NpPOBOAOB ¢ Ko3(dduunentom 0,63; B) nna 10—12 onuo-
BpeMeHHO Harpy:KeHHBIX [POBOAOB-— KaK JJIsi OTKPHITO INpo-
JlokeHHBIX TPoBOAOB ¢ Koad¢uuuertTom 0,6 [20].

Ceuennss MpoBOAOB, MPOJIOKEHHBIX B KaHaNaX CTPOHTE/b-
HHIX KOHCTPYKLHI, a TaKxe 3aMOHOJHYEHHBIX NMPOBOAOK MONK-
HO BhIOHpaTh, Kak JJs nposojoB B TpyOax. Ilpn mpoknanke
NPOBOJOB B MJIACTMACCOBEIX TPYOax HJIH 3JIEKTPOTEXHHUECKHUX
MIMHTYCAX TeMJIOOTAAa4ya B OKPYKAIOILYK Cpeay HHXe, 4eM
IpH npokJajike B MerajiHueckux tpy0ax. B pesynbrare Hc-
cnenosannit AKX, HHMHwmoccrposs n psiza ApyrHx opranHsa-

II‘“H’ r\nr‘mnnnpuld "PQHTTIJIILT ﬂf\‘l‘r‘?f""l“l,llKLTv HarTnNya2nw 1Ta IIC I
2 r1 Vw1 GADyiw il LA LRV J\,j[x;ul..un llull-f_r.)Ul\ Iicl Jl\auall

HBlE TIPOBOJKH, NMPH 3TOM JONYCTHMBIE HATPY3KH CHHXKAIOTCH
B cpenHem Fa 10—15 9.

6. Iaa uyeTHpexnpoBOAHBIX JIHHMI, MPOJIOKEHHHX B Tpy-
6ax HAH KaHajax CTPOHTENbHBIX KOHCTPYKUME, NMHTAKUIHX
3JIEKTPONPHEMHHKH (CHJIOBblE H OCBETHTEJIbHHE ¢ JiaMIlaMH
HAaKaJIHBAHHA), JNONMYCTHMBIE TOKOBbIE HArpy3KH NPHHHMAIOT-
csl, KaK AN TPeX OJHOMKHJIBLHBIX NMPOBOLOB, NMPOKJabiBaeMbIX
B onHo# TpyOe. [Insa Takux e JuHUH, MHTAIOIUHX rasopasps-
Hble JaMmbl, KaK [Jig 4eThlpex OJHOXKHJBHBIX IPOBOAOB, MpO-
KJ1a/biBa€MBIX B OfHOH TpyOe.

7. Ilpy NOBTOPHO-KpPATKOBPEeMEHHOM H KPAaTKOBpEMEHHOM
pexumax paboThl ceTH (Hanpumep, JHHHH, NHTAIOLIHE JNHQ-
Thl) pacyeTHYI0 TOKOBYH Harpysky, A, c/eayetr NpHUBOAHTH K
JJIHTEJIBHOMY PEXHMY 1o hopmyJie

Lnax, mpne = I V' IIB 10,875 < I .. 9.11)

@opmyaa (9.11) npHMenseTcss Ans aJIOMHHHEBBLIX NPOBO-
J0B CeuyeHleM Oosee 16 MMm2, [asi MeHBIIHX CeyeHHH TOKOBbiE
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HAarpyskH, A, NpHHHMAIOTCH TAKHMH, KaK AJs JAHTEIbHOTO

pexHma,
!max < 1110]1' (9'12)
t‘\'_ll TIRALALS mn DILILY i a) ’ hl)ﬂqrrr\ | 7 d rr\ﬁlﬁﬁr\A
lli} 1wivi !‘llVlCC.l\.rfl D Dl’l,L.I‘J IV Imax lltl 1DVANRTIV L JTCIVILICT

parype oxpymaromen cpeln [cM. dopmyny (9.6)].

Mpumep 9.1. UerpipexnpoBOjHas JHHHA, TNHUTAIOLIAA SNCKTPONPUSMHH-
K# KBaprup, ceuenuem 3(1)X50)+1X25 MM? BHIMONHEHA aMIOMHHHEBHIMH
poBOAAMH MapkKH ATNB u B TeuCHHE HEKOTOPOTO BPEMEHHU HarpyxeHa, Kak
nokasaHo s tabsa. 9.3. B teuenne 30 MHH HarpysKa OCTaeTCs MOCTORHHOMH.
Temneparypa okpyxkamotlleit cpeant Oo,c=253°C. IIposBoma nposOxeHn 8
Kauafnte CTPOUTENbHOU KOHCTPYKLHH.

Onpefienutb TeMmnepaTyphl HATPEBa KHJ NPOBONOB 3a BpeMst paGoOTH
CETH.

Pewenue. 1, Cornacuo IT¥2 ann TemnepaTypsl okpyxaiouleit cpe-
6l 65,6=25°C (Kp=1) npunumaeM lpon=130 A (Igon npuusTO MO CTONG-
1y Ans TPeX MPOBOAOB, NPOJOKEHHBIX B OAHONI TpyOe, NOCKOJbKY B CETH
HET TA30Da3pPALHBIX naMmn). UpH 3TOM B00=65°C; Tron=40"C.

2. Onpenensiem orHoluenue I, /Ifmn

3. BpuucaseM 3HayeHWs YCTAHOBHBILErocs meperpeBa AJAfl BCEX TOKO-
BHIX Harpysok o HHrepBanaMm 1o Qopmyie {9.6).

4. INo T26n. 9.1 npuHuMaeM MOCTOAHHYIO BpeMeHH Harpesa =20 MuH.
Torga orsolleHHe HuTepBada HATPY3KH K MOCTOSHHONR Bpemenn T =30/20=
=1,5.

5. Mo 1a6n. 9.2 npuuumaeM 1—e—*/T=0,776 u e-*/7=0,224.

6. OnpefensieM neperpes T: AN Ka){ZAOrO MHTEPBANa BpPeMeHH MO BHI-
paxenuo (9.5).

7. OnpenenseM TeMnepatypy nposona

Bup =Tt — Bo.c (9.13)

Ta6anuna 9.3, Hameuenwe TOKOBbHIX Harpy3o0K 10 uwacaM CYTOK
(x npumepy 9.1)

Yacul Harpy3ska,
(HHTepBaJm) A

Yack Harpyska,
(MHTEPBATR) A

Yacu Harpyska,
(MHTePBainl) A

I

9.30—10.00 25 14.30—15.00 40 19.30—20.00 120

9.00—9.30 30 14.00—14.30 30 l 19.00—19.30 100
10.00—10.30 25 15.00—15.30 40 20 00—20.30 130

10.30—11.00 20 15.30—16.00 40 206.30—21.00 130
11.00—11.30 20 16.00—16.30 45 21 .00—21 .30 120
11.30—12.00 20 16.30—17.00 45 21.30—22.00 100
12.00—12.30 20 17.00—17.30 50 22.00—22.30 80
12.30—13.00 20 17.30—18.00 60 22.30—23.00 60
13.00—13.30 25 18.00—18.30 80

13.30—14.00 25 18.30—19.00 80
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8. Ha ocHOBanu TPOBEAEHHBIX PacyeTOB NOCTpoeHa KPUBas H3MCHe-
HHi TeMOepPaTypsl NPOBOAOB B TedeHMe BpEMeHM, YKa3aHHOro B Taba. 9.3
(puc. 9.3). Kax Bumno ¥3 pucyHka, JonycTuMas TeMmepartypa narpesa 65 °C
MMEET MeCTO B TeYeHHC KOPOTKOro NPOMEKYTKa BpeMenu. Diaropaps sto-
MY LpOLEeCC CTapenust H30JALMU HAeT MeAJeHHee,

B,OC AT
40 // N
201
Puc. 9.3. Kpupast Harpesa

g7 i3 5 77 1§ Zitg  Tposonos (x mpuMepy 9.1)

9.4. CrapeHue usonaumum

[Tpouecc crapeHHs U30JASIHUH 3aBUCHT OT HarpeBaHHs npo-
BOJIHHKA H MNpoTeKaeT Ha OcHOBe (PU3HKO-XUMHYECKHX 3aKO-
HOMEePHOCTEH, cOriacHO KOTOPbIM CTapeHHe H30JSILHH B OTHO-
CUTeJbHHX eAHHHUAX BBIpa)aeTci Tak Ha3blBAEMBIM <«BOCb-
MUrpalyCHBIM  [paBHAOM®. 3DTO  3HAYHT, YTO Kax/ble
aonoJHuTebHble 8% C Harpepa YCKOpSIOT HpPoOLleCC cTapeHHs
(cokpawmaloT ¢pok cayk0bi) H30JASLUHH BIBOE.

3aKkOH CTapeHusi H3OJSIIHH, T. €. OTHOlleHHe CKOPOCTH H3-
HOCA H30JSUHH NpH (aKTHYECKHX [JIHTENbHO cYLIeCTBYIOUIHX

L] -

Harpyskax K CKOpPOCTH H3HOca HU30JSILHH NPU AJHTEJbHOH Ha-
rpyske no [I¥Y3, koropasa npuHHMaeTcq 3a efHHHLY, BhIpaXKa-
eTsl CJIelyIOLIUM ypaBHEHHeM

% %on T Tmon

=2 8 =2 8 9.14)

rae 0; ¥ Opon— TEMIEpaTypa Harpepa KuJj NPOBOAOB NpH dak-

THYECKUX JUIHTEJNBHHX HArpyskax d AJHTEJNbHO AONYCTHMBIX

Harpyskax no sopmam, °C; 1, 0 Tzon — Neperpepbl (npeBbILe-

HUs Temnepartypel) (akKTudeckue H ANUTENbHO AONYCTHMBIE
no Hopmam, ° C.

[Ipu nepemenHom rpaduke Harpy3kH ofllee OTHOCHTENb-

n
HOe cTapeHue 3a MHTepBaj BPeMEHH f Bblpaxaercs ¢popmy-

JIOH

o
(S
e’

H=Mh+Ht, ¥ ...+ H, tn)lz t, (
1
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rae H,, H,,..., H, — OTHOCHTE/IbHBIE CTAPEHUS, PAacCUHTAHHbIE
no dopmyae (9.14) nns kamxiaoro U3 HHTEpPBasoB rpadHka Ha-
rpy3KH.

Ecnu H>1, 1o crapeHue H3045iLHH NPOHCXOJMUT CKOpee B
H pa3 npoTHB HOPMBL, YTO BBI3BAHO Ype3MEpPHLIM HarpeBOoM
npopoliHuka. Hanpotus, npn <<l crapeHue HjaeT 3amelJeH-
HO, YTO CBHJAETENbCTBYET O HENOJHOM HCINOJb3OBAHHU I1PO-
BOJHHKA.

Npumep 9.2. Tna ycnosuit Harpysku sunuit npumepa 9.1 onpemeauts
ofillee OTHOCHTEJbHOE CTapeHue H3ojsnuu. JlonycTuMbift meperpeB no Hop-
MaM Tgon=40 °C.

Peweunne |, Ina Kaxpaoro uutepBasna speMeHu no gopmyie (9.14)
pPaccYMTHIBAETCH OTHOCHTENBbHOE CTapeHue u3onsApuu, JlanHbie pacyeTos-
ceefeHu B Talil. 9.4,

Ta6nuua 94. OTuocnTennHoe CTapeHHME H3OJALHHM MO uacCaM CYTOK
{(x npumepy 9.2)

Tpogosxu- Ieperper B | ¢, —1 T,—T
TesbH MaTpH- ¢t “Aono { _non
Hureppann un‘repgg}g ngg;ﬁ ngpu- s 8 HY, muu
f, MuH on, °C H=2

9.00—-9.20 30 1,6 —4,8 0,04 1,2

9.30—10.30 60 1,5 —4.9 0,03 1,8
10.30—11.00 30 1,1 —4.9 0,03 0,9
11.00—13.00 120 i —4,9 0,03 3,6
13.00—13.30 30 1,4 —4,8 0,04 1,2
13.30—14.00 30 1,5 —-—4.9 0,03 0,9
14.00—14.30 30 2 —4,7 0,04 1,2
14.30—15.00 30 3.4 —4.,7 0,046 1,4
15.00—15. 30 30 3,7 —4,6 0,04 1,2
15.30—16.00 30 3.8 —4.,5 0,045 1,4
16.00—16.30 30 4,6 —4.,4 0,04 1,2
16.30—17.00 30 4,7 —4,4 0,04 1,2
17.00—17.30 30 5,6 —4,3 0,04 1,2
17.30—18.00 30 7,8 —4 0,09 2,7
18.00—18.30 30 13,5 —3,4 0,1 3
18.30—19.00 30 14,8 —3,2 0,11 3,3
19.00—19.30 30 21,5 —2,3 0,2 6
19.30—20.00 30 31,5 —1,1 0,4 12
20.00—20.30 30 38,1 .2 0,85 25,5
20.30—21.00 30 39,5 —0,1 1,0 30
21.00—21.30 30 35,5 —0,6 0,64 19,4
21.30—22.00 30 26,3 —1,7 0,29 8,7
22.00—-22.30 30 17,7 —2,8 0,17 5,7
22.30—23.00 30 10,5 —4,9 0,03 0,9
Hroro. . 840 135,6
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2. OnpepensieM ofllee OTHOCHTENIbHOE CTapeHHe H30JIINHH.
H = 135,6/840 = 0, 1G.

B paccmatpHBaeMOM INpUMEpe YCTAHOBJIEHO HeA0CTATOu-
HOE HCIIOJNIb30BAHHE H3OJSIHH NPOJIOKEHHBIX NPOBOAOB. IJTO
XapaKTepHO Ul XKUJLIX 3AaHMH, rpaduKy HATPy3KH KOTOPHIX
671M3KH K TIpUBeieHHOMY B npuMepe. [losroMy priOpanHBIE
CeYEHHs NPOBOJOB MO YCJAOBHAM HarpeBa BcerZla OKa3bIBAlOTCSH
HEC NOJIHOCTBEHD HCIIOJIb3OBaHHBIMH C TOYKH 3p€HHﬁ H3HOCAa H30-
aauun. Caellyetr, OJiHaKO, NOJHEPKHYTb, YTO NPHMEHEeHHEe IO-

Ta6nuua 9.5 JlonycTHmble AJiuTelbHbIE HATPY3KH, A, AJIA NPOBOJHHKOB
C aJIOMMHMEBBIMH 3KHIIAMH

Mponoaa ¢ pesuonol w nommumnxno- | K2Se $ Peskvonol wsons:
punHoll H3aonsimeil HANIXJIOPHAHON M HeroprouehR
& peavHOBO# O6OJI0UKaAX, OGpO-
ef HEPORAHHBIE H BeGpPOHHDOBAH-
gq npokaajbipaeMbie p otlledl Tpy6e HEIE, npoxnam:gaen:me OTKDHI~
g= 3 o) i .0 F
£d| & . . E Fx | =% & &
o= 5o g g g g © g 88 o = < <
EX | 25 | §& | 85 | gE | Fx | uX X %
g% ox « = S ol = S S AR
x| 85 | &% | 8% | ¢X | ES | 8% RE -
2 21 19 18 15 —_ — —_—
2,5 24 20 19 19 16 15 21 19
3 27 24 22 21 —_ — — —
4 32 28 28 23 22 20 29 27
b 36 32 30 27 — — — —
6 39 36 32 30 27 25 38 32
8 46 43 40 37 — - — —_
10 60 50 47 39 41 38 59 42
16 75 60 60 55 51 47 70 60
251 105 85 80 70 71 66 90 75
35| 130 100 95 85 — — 105 90
B0 | 165 140 130 120 — —_ 135 110
70| 210 175 165 140 — — 165 140
951 255 | 215 | 200 175 — —_ 200 170
120 | 295 | 245 | 220 | 200 — — 230 200
150 | 340 275 250 — — —_— 270 235
185 390 —_ _— — —_ — 31 270
240 | 465 —_— — —_ —_ — _— —
300 535 | — | — | — | — | — — —
4001645 | — | — | — | — | — — —

IlIpumeyanue [pH npoknagke NPOBOACB CKPBITO {04 WTYKatypKo#, B Ka-
Hanax, Gopo3naxX, 3aMOHOJHYCHHBIX W T. Nn.) AONYCTHMbIE HarpyakHd NpHHHMAaOTCH, KaK
IJ5 NNPOROA OB, IIPOJNIOXEHHLIX B TPY0Aax,
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BHIILIEHHBIX HArpy3OK IpOBOJOB A/ »KUJLIX 3JaHHH NO CPaB-
iennio ¢ ykazanHoiMu B [1¥Y3, uto Morjo 66l  OBITH oNpaBja-
HO HU3KUM KO(QODUHHEHTOM 3aNOJHEHHs CYTOYHOro rpaguka
HATPY3KH, HEBO3MOXKHO H3-3a OTCYTCTBHSA B HacTOsllee BpeMs
TEOPETHYECKUX U KCNepUMEHTaNbHBEIX paboT no naHHON npob-
JieMe.

Crenyer oXuAaTh, UTo B Oyayllem Takue pabotnl 6YAYT
BBITIOJIHEH B, IDHYEM Hapsily ¢ paccMOTpeHHeM npobsemMel cTa-
peHHsl H30OJSIUMH B KOMILJIEKCE cjeflyeT Y4Y€CTh U TakKHe BaxK-
Heiiliye ¢Gakropbl, KaK yXyAUIeHHE KOHTAKTHBIX COeIHHEHHH
NpH NOBBIUIEHHBIX HArpepax H ApYyrHe BONPOCH NMOXKAPHOH H
3JieKTpo6e30nacHOCTH, a TaKXkKe IKOHOMHYECKHEe (haKTOPHI.

B T1a6n. 9.5 npuBesens! 10NyCTHMBIE NJIHTENbHBIE HATPY3KH
ZJisi TIPOBOJIHHKOB € aJIOMHHHEBBIMH xujamu. [Mas 4-xuio-
HHIX KabeJsell TOKM mocJiefHero cronbuya ymHoxkawotces Ha 0,92,

I'nasa pecatas

3ALLMTA INEKTPUHECKOM CETU

10.1. Buab 3awymTE INEeKTPHUHECKOM ceTH

Jaxxe B npaBHJBHO CHPOEKTHPOBAHHOH H 3IKCIJyaTHPYEMOH
3JIEKTPOYCTAHOBKE BCEr[a OCTAETCs BEPOSITHOCTH TOSIBJEHHUHA
aBapHHHBIX PEXHMOB, KOTOpPHI€ MOTYT NPHBECTH K BBIXOAY H3
CTPOs 3JeKTpooOOpYNOBaHUs, HHOTAA K I0XKapy H YHHYTOXe-
HUIO HMYINECTBa, a8 TAKKe K PE€3KOMY IMOBBIILIEHHIO ONACHOCTH
JJIs1 COIPUKACAIOIHUXCR ¢ HHM JIIOJeH.

K apapufiHpiM pexUmMaM NpeXKie BCEro OTHOCATCS KOPOT-
KUue 30MBIKOARIUSA nan- HR\TY- H TﬁPY(hﬂ'—?HBIP' nocJienHee sBa4-

Lol At g g L niflBey A S iRpani®™te Ja3id272

ercs Haubosee mee.nbm PI3 K3, OIlHaKO OHO OLIBAIOT 3HAYU-
TeJbHO pexe, yeM ofiHodasHbie U aAByxdasusie K3, Hauie Bce-
ro K3 npoucxoisT B pe3ysbTate npoGost KU NepeKPuITHA H30-
JSILUH HJIH H3-32 HempapuJbHOH cOOpPKH CXeMbl H HEKBanudu-
IUpOBAHHOTrO oOpallleHHst ¢ 3JeKTponpubopamH.

Toku K3, opranuyeHnpie JUIL BécbMa HEOOJBIIHMH COI-
POTHBJIEHHSAMH KOPOTKO3aMKHYTOH wUEINH, MOryT JNOCTHIaTh
3HAYCHHI1, B [ECATKH pa3 NpeBbIIAIIIHX HOMHHAJBHEIE TOKH
NIPHCOCJHHEHHBIX 3JIEKTPONPHEMHUKOB, @ TaKxke JONYCTHMble
TOKH NpoBoAHUKOB. TokH K3 oKa3biBaloT 3HauyUTEJbHOE AMHA-
MHYECKOe H TEePMHUYECKOe JielicTBHEe Ha TOKOBeayllue 4yaciu H
BBI3BIBAIOT BBIXOJ UX H3 CTpOs. MMeHHO NO3TOMY BaXKHO JIOKaA-
JIM30BATE aBAPHIO ~— OTKJ/IOYUTE B BO3MOXHO KOPOTKHE CpOK
NOBPEXJEHHBI YYACTOK CETH.
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Jlpyrum pacnpocTpaHeHHBIM BHAOM aBapHH B 3JeKTpHYec-
KHX CETSAX SIBJSIIOTCS HEMPeAyCMOTPEeHHBIE HOPMAJLHbIM pe-
XHMOM PaboThi NeperpyskH, NpH KOTOPBIX HMeeT MecTo {1po-
X0:KAeHHEe N0 NMOABOASIILHM NPOBOJHHKAM, B OOMOTKAX 3JI€KT-
poaBuratejieii H TpaHcPOpMATOPOB  TOBBIUEHHBIX  TOKOB,
BBI3BIBAIOLIHX HX HATpEBAHHE cBEpX fonycTHMoro. [leperpyski
TOX€ MOrYT mpHHeCTH OOJBUIOH Bpel, TaK KAk BBI3LIBAIOT YC-
KOPEHHOE cTapeHHe U Pa3pyLI€HHE H30JSILHH, yTO MOXKET B
CBOIO ouepeap npuBecTH K K3. Tem He MeHee meperpysku He
NPUBOASIT K HEMEIUIeHHOMY BBIXOLY H3 CTPOst 3JEKTPOYCTaHO-
rROK. Bo MHorux cnyuasx, oco6eHHO NpU HaJNHYHH KBaJH(HIH-
POBAHHOrO 3KCcIJyaTauHOHHOro IlepCOHAJJa U [OCTATOYHOIO
KOHTPOJIS 32 pexXumMoM paboThl 3JeKTpoobopyioBaHusl, TaKHe
1leperpy3kn MaJIoBEPOSTHBI.

Huxe npuseniensl ocHoBHblE TpeGoBaHHs B OTHOLIEHHH 3a-
WwHTE cetedt o 1000 B npumeHuTesNbHO K XKHJbIM H obniecrt-
BCHHEIM 3aaHusam (I1Y3, ra. 11I-1).

3auura 0T KOPOTKHX 3amMbiKaHuid. Bce snekTpuyeckue ce-
TH XKHJALX U o0LiecTBeHHBIX 3JaHUH JOJKHB HMETh 3allUTy
oT TokoB K3 ¢ HauMeHbIIUM BpeMeHeM OTKJA0YeHHs W obecne-
YeHHWEM 110 BO3MOXHOCTH TpeOGoBaHUH cenektHBHOcTH. [IpH
5TOM 3allluTa [0JKHa obecneynBaTh OTKJIOUCHHE aBAPHIIHOTO
yyactka npu K3 B KoHIle 3allMllleHHOH JUHUU: a) oanodas-
HHX M MHOrod)asHblX — B CETHAX C TIJyX03a3€MJIEHHOH HeH-
Tpanel; 6) aByx@asHelX U Tpexda3HbIX — B CETHAX C H3OJH-
pPOBafHON HeHTpanbplo. MUHUMaJNbBHBIE KpaTHocTH TOKOB K3,
I'pHl KOTOPHIX ofOecneyupaercsi pabora 3allHUTH, H METOAHMKA
pacyera TokoB K3 npuselieHsl B ra. 15.

Tpeboranne o HauMeHbllleM BPeMeHH OTKJOUeHHsi obecre-

T anraao OATATY TIY_ITY K Ao YTITTrY ANy

HHRBAaCTCA upannnbumm Dmuuyum auuayaiuu 3alllHThl, HX HalA-
JiexKauiei KoHcTpyKuneH W 3allHTHOR xapakrtepHctukod. UTo
KacaeTcsl CeNeKTHBHOCTH jgeHcrBus, TO [IV3 Tpebylor ee cob-
JIIOAEHIIS JIHIIL N0 BO3MOXKHOCTH, CyllecTtBO BONpOCca COCTOHUT
B TOM, 4TO Tokd K3 mpoxoasT uepe3 Bce annapathl 3alUTHI,
yCTAHOBJIEHHbLIE B I€llH, HaYupas OT HCTOYHHKA NUTaHHiA, a He
TOJIbKO Yepes annaparbl, OJHXxKanlllde K MeCTy NOBpeX/JEHHS,

OpnHoBpeMeHHOe MrHopeHHoe cpalaThiBaHHe BCEX annapa-
TOB 3AIIUTH nHend HeH30eXHO BhI3BAJMO Obl NpeKpalleHHe MH-
TaHusl OOJLILOH rpyniibl 3J€KTPONPHEMHHKOB, MOAKJIOYEHHBIX
K UCNPABHBIM ydyacTkaM uend. Takoi nepeboH B 3aekTpocHab-
eHud 11pu K3 B Jyio60M aneMeHTe ceTH, KOHeYHO, KpaliHe He-
xenateneH, Caegoparesbho, uesnecoobpa3Ho Tak BEIOUpaTb H
pasMeliaTh amnmapatsl 3aUlUTH, 4TOOB HX cpabaTbiBaHHe .11poO-
HCXOJIWJIO ¢ HEKOTOPhiM CABHIOM IO BpeMeHH (BBIAEDXKKOM
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BPpEMEHH) no Mepe HX ylaNieHHs B CTOPOHY HCTOYHHKA INHTa-
HHUS1 HJH TOJIOBHOTO y4acTka ceTH. B 3TOM W 3akjouyaercss u3-
GupaTesbHOCTh (CENEKTHBHOCTB) [EHCTBHS 3allUTH, KOTOpast
Npu nNpuMeHsieMBIX B HacToslee BpeMs B ceTax go 1000 B an-
napatax 3aluuTbl (peAOXPaHUTEJNH H aBTOMATHYECKUE BHI-
KJA04aTesn) MoxeT OblTh JOCTUTHYTA He BCET/a.

[Tpn Goabwux 3HavyeHUsiXx TOKOB K3 BO3MOXHHI Heceek-
TUBHHE cpabaTbiBaHus 3allHTHE BCJeICTBHE pa3bpoca xapak-
TePHCTHK, ocOOCHHO npenoxpanuTteneii. Bmecte ¢ Tem Jawbas
3afiepxKa ¢ OTKJWUYEHHEM NOBPEXICHHOIO YyyacTKa ONAacHa,
TaK KAK MOXKET MPUBECTH K elle OOJBUIHM MOBPEKJEHHAM.

[TosToMy npu NpOEKTHPOBAHHU NpPUXOAUTCHA perlaTh BOIM-

F Y%7 A % Fat
poC O TOM, 49TO BaxHCE.! JOOHBATLCA OBICTPOTHI OTKJKUYCHHA

Hau obszarennHo AoOuBaThbesl ceneKTuBHOCTH. Ilo-BHaHMOMmy,
IJs1 KUJBIX H OoJibIIHHCTBA OOLIECTBEHHBIX 3JaHUH MNepBOE
TpeboBaHHe ciaenyer CuHTaTh Gosee paxkHbiM. [1pu 3Tom Hano
€lle Y4YecTh, 4TO COOJIIOJCHHE CENeKTHUBHOCTH BO MHOTHX CJy-
yasax MoxeT norpeboBaTh yBeNHYEHHUS CcE€YEHUH IPOBOROB, T. €,
YAOPO:XaHUSA BCEH 3JeKTPOYCTAHOBKH.

JIMllIb B KPYINHBIX YHUKAJbHEIX OOINECTBEHHBIX 3] aHUSX
HIH Apyrux ocob0 OTBETCTBEHHBIX 0OBEKTax -(My3eH, TeaTpbl
H T. 1), HECMOTPsI HA Depepacxoj NPOBOJHHKOBOrC Martepua-
Ja, Heo6xoauMo Oonee cepbe3HOe BHHMAaHHE YAEJATh CeNek-
TUBHOCTH AEHCTBHSl 3alHTHL, OJHAKO NPUOpUTET TpebOBaHHS O
OLICTPOM OTKJIIOUYEHHH OCTAETCS B CHJIE.

3awura ot neperpy3kM. Ot neperpyskd N0JKHBE GbITh 3a-
L{HIEHb] BCE CETH BHYTPH NOMELUCHHH, BBLINOJHEHHBIE OTKPDI-
TO NPOJIOKEHHBIMH HE3aLHLIIEHHbBIMU H30JIHPOBAHHBIMU IIPO-
BONHHKaMH C roproueit obojoukoii, KpoMe Toro, zamure or mne-
PErpy3KH B KHUJBIX H OOLLECTBEHHBIX 3JAHHUAX TOAJEXKAT CETH,
BBINOJIHEHHBIE 3alUUIICHHBIMHY NPOBOAHUKAMH, NMPOBOJAHHKAMH,
NPONOXKEHHEIMH B Tpy0Oax, B HecropaeMmblX CTPOHTE/bHBIX KOH-
CTPYKILUSIX, K KOTOPBIM HNPHCOCAHHEHBI OCBETUTEAbHbIE DJIEK-

TPONPHEMHHKH, a Takxke Obirogble U NEPEHOCHbLE 3NECKTPONPU-

emruky (yTIOTH, YaHHUKH, 3J€KTPONJUTKH, KOMHATHBIE XO0JIO-
AUJBHUKH, CTUPAJbHBIE MAILHUHBL, OBJIECOCHl H T. I.).

Cunopeie CEeTH 3alML(AI0T OT Neperpyskd JHIb NIPH OT-
KPBITOH NPOKAAAKE 3THX CeTell He3alUlULleHHbIMH H30JIHPOBaH-
HblMH NPOBOAHUKAMHU C roproueii 0O0JJOYKOH, a TakKe H TNpH
CKPBITOH NPOKJAaAKe UJH IIPH OTKPBLITOH NPOKJAanKe 3ailjHIIeH-
HBIMU [POBORAAMU U KabensiMH, HO JHIIbL B Te€X CJy4yasx, KOraa
N0 YCJOBUSAIM TEXHOJOTHYECKOro INpopecca HJAH peXUMy pa-
OOTHl ceTH MOXKET BO3HHKATL AJIHTENbHAS neperpyska npoBo-
noB n kabeneit. Kak npapuno, B »XKHJbIX H OOLIECTBEHHBIX 3/1a-
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HHAIX TAKUX YCJOBMY B CHJIOBHIX CETAX He CylLleCTBYeT, MO3TO-
My oHH 3alualoTcs Toqabko ot K3, Hckaouenue cocTaBasior
CeTH K CHJOBBIM 3JIGKTPONpHEMHHKaM (JHQTbl, MNPOTHBO-
noxapHbie YCTpofcTBa H T. I.), OTHOCslHecss K IepPBOH Ka-
TErOPHH [0 HaNEKHOCTH 3JIeKTPOCHAOXKeHHsl, NpH LHEHTPAIHU30-
BaHHON ycTaHoBke ycrpoficte ABP (nanpumep, sa BPY). Ta-
KHE ceTH Lesiecoo0pasHo 3allHILaTh H OT neperpy3KH.

W

10.2. Annapartsl 3aKuThl

Jasi 3alluTel BHYTPEeHHHX ceTell >KUabiX H OOLeCTBEHHBIX
anauuit 380/220 B npuMeHs0Tcs N/IaBKHE TpenoXPaHUTENH H
aBTOMATHYECKHE BO3AYLIHbIE BHIKAIOYATEH.

CuJioBbi€ 3JIEKTPONPHEMHHKH, KPOMe TOTO, yaCTO 3alHiia-
I0TCSl OT NEeperpy3o0K ¢ NOMOILIbI0 TENNOBLIX Pes€, BCTPOEHHBIX
B MarHUTHBIE IlycKaTeJMH. MarHuTHble NycKaTejd OCYILeCTBJs-
JOT IpH 3TOM H 3alllUTy OT caMo3alyCKa NPH KPaTKOBPEMEH-
HOM HcHe3HOBeHHH HanpsixkeHusi. Camosanyck AONycKaeTcs
JHIIE B CHCTeMax HABIMO3AUIUTH H B IelldX IMOXaPHBIX Haco-
COB, YTO CJNE€AYeT YYHTHIBATH NPH pacuere cereii H Bribope an-
DAPATOR 3AWHTH,

U,u,ﬂdtw raapHbi¢ KOHTAKThl MarHHTHBIX H}TCKaTEJiEH He
paccynTaHbl Ha oOTKJK4eHHe TokoB K3. Kpome ToOro, Temno-
Bble pesie GOJIBIIHHCTBA CYLIECTBYIOLIHX KOHCTPYKLHH Mar#uT-
HEIX MycKaTesiei CaMi HyX[AlOTCs B 3allHTe OT K3, Tak kak

TTILIT AVOST TAUL mnrnn KR MTOAORMOLIT AN am
llljfl .lllJUAUm,U‘Cﬂl’lt’i lUI\UD NG ﬂﬂl FLDG!CJ]DHDIH JJJ\-HI\,LII VIV £IA N A

neperopetk OBICTpPEE, YEM peJie YyCHeeT OTKJ/AKWYHTE 3JeKTpo-
nBurartesp. [To3ToMy npn npuMeHeHHH MarHUTHHIX DyckaTeseil
C TENJIOBLIMH peJsie JJIsi 3allUTH OT Teperpy3oK HeoOXoluMo
NOMOJIHHTENIBHO YCTAHaBJANBATh B ITHX LENsAX OPelOXPaHHTe-
JIU WJH aBTOMAaTHYECKHEe BBIKJKYATeNn AN 3allHTel oT K3.

Paspewaetrcs [24] cuutaTth 3TH peJsie TepMHYyeCKH CTOHNKHMH
fie3 TPOBEPKH pPAacyeTOM, €CJAH OTBETBJEHHE K 3JCKTPOIIPH-
€MHHKY 3aLHIIEHO NJIABKOH BCTAaBKOHM ¢ HOMUHAJBHEIM TOKOM,
He NpeBbILIAKMUM HauOoJpllero AJHTEJNbLHOTO AONYCTHMOrO
TOKAa TEIJIOBOTO peJsie Goablie yeMm B 4 pasa, Hja¥ aBToMaTHye-
CKHM BBIKJIOYyaTeJleM, HOMHHAJIbHBIH TOK TEnJoporo pacuend-
Teas1 KOTOPOro NpPEeBhIlIaeT AJHTENBHO JONMYCTUMBIH TOK Teri-
JIOBOTO peJie foJiee yeM B 2 pasa.

B naHHO#l KHHre [eTaJibHO He paccMaTpHBalOTCs KOHCT-
PyKUMH U NPHHUHMOBL PabOTHl annapaTos 3allUTHl, MOCKOJNBKY
no 5THM BOIpocaM HMEITCs AeTalsibHbie ONHCaHHA B TEXHHYC-
CKO# JuTepaType M KaTajorax. 3ecb NPHBOAATCH JHLIDL He-
KOTOpBIC TEXHHYECKHE AaHHBble NpefoxpaHuTesnedl H apToMartH-
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yeCKUX BBIKJIIOUaTeNeHl HOBLIX CepHil, HIHPOKO NPUMEHsIEMBIX BO
BHYTPEHHHX CETAX KHUJbIX H OOIECTBEHHBIX 3laHUH,

B Hacrosiliee BpeMsi B CHJIOBBIX H OCBETHTEJBHBIX CETAX
NMOYTH IMOBCEMECTHO YCTAHABJHBAKTCS NPENOXPAaHHTENU CEePUH
[1H-2 ¢ naTpoHamu, HamoOJIHEHHBIMU KBapLEBLIM 11€CKOM. BHyT-
pu naTpoHa pacronaraeTcs NJaskas BCTaBKa, B Takux 3achln-
HBIX MPEAOXPAHHTENsX HHTEHCHBHOMY JyrorallleHHi0 crnoco0-
CTBYET PasBeTBJICHHE AYTH B TOHYAHILIHX NPOMEXYTKAX MEX-

TYAMNTF O D YOI TIT. A ™ L aYals r i e TYSYry O Orm

ay 3CPHaMn necKa. o pe3yJbTaTe Pe3KO CHHXKaeT A faBJlieHue
B MaTpOHe NPH HCIapeHUH MaTepHasa BcTaBKH. [leHoHH3alKs
H railleHHe AyrH NpoHCXOAAT HAacTONbKo OblcTpo, yto npu K3
TOK He yCIeBaeT NOCTHIHYTh CBOET0 aMIJINTYJHOTO 3HA4YeHHs.
[Tosromy nono6Hbie NpPeAOXPAHHTENH SBJSIOTCH TOKOOZPAHU-
uusarowyumu. Tak, Hanpumep, nperoxpanurenu cepun I1H-2 ¢
narpoHamu Ha 100 u 250 A mpomyckawr Tok He Gosee 5 KA,
NpH YCTAHOBKE B CETAX CO 3HAUYHTeJbHO OCoJblIMMH TOKa-
mumu K3.

[lpenoxpanutenu cepun HIIH, Beinyckaembie Ha TOKH [0
60 A, no npuHUHMNY AeACTBHS AHAJOTHYHEI NPEAOXPAHHTEJAM
[1H-2. Ha kpapTHpHBIX WHTKaX e€lle HIHPOKO NPHMEHSKTCH
nyaapkue npo6ounbie npenoxpanureny H-20.

B HEKOTOPHIX 3J€KTPOYCTAHOBKAX MOXKHO BCTPeTHTh pas-
6opHble npenoxpaHuTenn ¢ ¢gubposoit TpyOkoii cepuu IIP-2,
B KOTOPBIX AyTrorailleHHe€ NPOHCXOJAHUT 3a CYeT HHTEHCHUBHOIO
BBIJIEJICHHSI TAa30B C NOBEPXHOCTH (puﬁpbl npH TeperopaHun
BCTaBKH. JTH NpenoxpaHHTesH paboTalOT 3HAYHTENBHO XyxXe
3aCBIMHbIX.

B Tabn. 10.1 npupesnenHn OCHOBHBIE TeXHHYECKHe AAHHBIE
npepoxpanutenei [1P-2, [TH-2 n HITH.

JamuTHble XapaKkTeDUCTUKYU TIDENoXy auurenein R
.-l-"l 1 RILPER, A“l’““ ‘rl.’.."l Ainvi IIP‘JA AP“.I EE ] Wl i s

nJjaBJeHHs NJAaBKOH BCTABKH NpPeAOXPaHHUTENA 3a13ucm OT CH-
Jiel ToKa. Uem Gosbilie TOK, TéeMm ObICTpee pacnjaBisieTcs NJaB-
Kasi BCTaBKa. 3aBHCHMOCTb TOJIHOTO BPEMEHH OTKJIOYEHHS
(MpOJOJKUTENbHOCTh PaCIlyiaBJieHHs TJ1ABKOH BCTABKH H rope-
HUfl AYTH) OT OTKJIKYAaeMOro TOKa Ha3blBaeTCsl BPe M- TO-
KOBOH MJIH 3almHTHOR xapaktepucTtHkoi [lo-
CKOJIbKY C MOBBIIIEHHEM KPATHOCTH TOKa BPEMsl meperopaHusi
NJaBKOH BCTABKH yMEHbIUAeTCs, XapaKTepPHCTHKA Ha3LIBAETCH
06paTHO3aBHCHMOH.

Ha puc. 10.1 npusenieHn ycpeiHeHHEIE BPEMsA-TOKOBLIE Xa-
paktepucTtuku npegoxpaHuteneit [TH-2. OtmetuM, yT0 B 3a-
BHCHMOCTH OT NPOH3BOACTBEHHBIX JIONYCKOB, MaTepHaJja BCTaB-
KH, €ro CTapeHHsi, COCTOSIHHS KOHTAKTHBIX COCAHHEHHH, BJIUS-
HUsl OKpYyKawluel cpeabl BpeMs cpabaThiBaHHsi NPH OJHOM H

™
L
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Puc. 10.1. YcpenueHinie BpeMs-TOKOBhiE XapaKTEPUCTHKH TPEAOXPaHHTE-
Jeit cepun [TH-2

Tadonuma 10.1. TexunueckHe aaHHBIC HEKGTOPbIX THNOB
TpPEAORpannTEAER

lIpeenn-
HoM- HhH TOK
T npex o- HanbHui#l | HomHHaJibHRA TOK nJia.- KoHcTpyruhs OTKJIpYe-
xpaHutTend | Tok Nar- Kol BCTapkH, A naTpoHa HH$ TIDH
poua, A Hanpsoke-
> HHH JO
50 B, A
Ip-2 lo |6, 10, 15 Pas6opuwit Ge3 —
60 (lig’ 20, 25, 35, 45, | wanonuuTens
1()0 60, 80, 100 —
200 100, 125, 160, 200 —
380 203, 225, 200, 300, —
35
600 350, 450, 500, 600 —
o l(_)()Q 600, 700, 850, 1000 —
IMH-2-100 100 30, 40, 50, 60, 100 | PasGopumit ¢ 50
T1H-2-250 250 | 80, 100, 120, 150, | wanosuurenem 40
200, 250
I1H-2-400 400 208, 250, 300, 350, 25
40
ITH-2-600 600 | 300, 400, 500, 600 25
I1H-2-1000 1000 538' 600, 750, 800, 10
1000
HITH-15 I5 |6, 10, 15 HepaaGopubiit ¢ —
HITH-60M 60 20, 25, 35, 45, 60 |HanosnHpTESIEM —
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TOM K€ TOK€ MOXeT KoJie6aThbesi B 3HAYHTEJbHLIX npenenax
(no 6¢450 % ). JTo ABASTETCHS KPYNHBIM HEJOCTATKOM IJIABKHX
npeJoxXpaHuTeNel, 3aTPYAHAKLIMM celeKTHBHYI0 paboty 3a-
LIHTHL.

Pexomeﬂnye'rcx AJ15 obecneueHns H3buparespHoii paboOTH
npegoxpauuTesied, utoOpl KaxKias MOCJAENyiOllas B CTOPOHY
HCTOYHHKA NHUTaHUs NJaBKas BCTaBka Oblla Ha jBe CTYIIeHb-
KH OoJiblie npeabiayllell, ecsiH 3T0 He NIPHBOAHT K YBEJIHYEHHIO
ceyeHHs1 npoeojioB. Pa3zHuna B OJiHY cTyneHb sBnsiercs obsiza-
TEJLHOH BO Bcex cayyasx. Kak orMeuaJocs, A 0cob60 OTBeT-
CTBEHHBIX 3N aHWil BEIOOD IJIABKHX BCTABOK MNperoXpaHuTeeit

AOJIZKEH NPOH3BOIHTLCH C VHUCTOM pasﬁpoca o 3alHTHBIM Xa-

pPaKTepHCTHKAM.

ApTomMaTuyeckue BhIKJIOUATENH sABAsioTcs Oonee copep-
IWeHHBHIMH annapaTtaMy 3aiuTh, o6JafalluMH PsiAOM Hpe-
HMYLLECTB:

1. Ilpn nmeperpyske unu K3 aBToMaTHYeCKHH BBIKJIOYA-
TeJb OTKJIOYaeT Bce TPH Paspl 3alHILAEMOro OTBETBJEHHS K
3JIEKTPOABHTATENIO, NPEAOTBPallasi BO3MOXKHOCTE €ro pPaboTH
Ha AByX (pasax.

2. ApTroMaTHYECKHl BLIKJAIOYATENb MNOCHe cpabaTbiBaHus
BCKODe CHOBa TOTOB K palboTe, B TO BPeMsl Kak B Npe/lOXPaHH-

Teqe TpeﬁyeTCﬂ 3aMeHa Kanuéposaﬂﬂou BCTABKH HWJH Jaxe
naTpoHa.

3. AsToMaTuuecKHe BBIKJAKWOYATEJH HMelT GoJjiee TOUYHEIE
3alIUTHBIE XapaKTePUCTHKH, YeM MPEIOX pAaHHUTENH.

4. ApToMaTHueCKHe BBIKJIOYATENH NOMHMO (QYHKIH{ 3a-
UIHTH MOI'yT 6BITh HCNOJL3OBAaHLI AJis] HEYacThlX KOMMYyTa-
uMi uened, B KOTOPLIX OHH YCTAHOBJEHB. TakuM o6pa3oM, OHH
copMelaloT PYHKUHH 3alHTH H KOMMYTaLHH.

0. Hekorophbie THNBI aBTOMaTHYeCKHX BBIKJKOYATENEH HMe-
0T BCTPOCHHBIE BCIOMOTaTeJbHHE KOHTAaKThi, HCNOJb3yeMble B
pensix OJIOKHPOBKH M CUTHAJIM3ALHU, a TAKKE HEe3aBHCHMbIE
pacuenuTend, NO3BOJSIOLIHE OCYLIECTBAATL JAHCTAHLHOHHOE
OTKNOYeHUe. BBINycKAalOTCs Tak:ke aBTOMATHYECKHE BBIKJIO-
yaTeJu C 3JNCKTPONPHBOAOM, MO3BOJISKONINUM MNPOU3BOJMTL HH-
CTaHHUHOHHOE BKJIKYEHHEe annaparTa.

6. ApToMaTHyeCKHEe BBIKJIKWOYATENH HCKJAKYAOT BO3MOXK-
HOCTL NPHMEHEHHsI HeKaJuOpOBAHHBIX 3JE€MEHTOB, YTO, K CO-
XKaJeHHI0, YacTO MNPaKTHKYETCH B YCTAHOBKAaX € MJIABKHMHU
NpeloXpaHUuTeNsiMH,

Haubonee yacto npumeHseMpie aBTOMaTHYECKHE BEIKJIOYA-
TEJIH MOTYT CHal0XaTbCsl TEMJOBBIMH, 3JIEKTPOMAarHUTHBIMH
HAN KOMOWHHDOBAHHBIMH pacuUeNHTessIMH (nocjezHue Impeji-
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. Tab6anua 10.2. OcHOBHBE TexHHYECKHe XapAKTEPHCTHKY TPEXNOAIOCHBIX aBTOMATHYECKHY BHIKIIOUATENeS CepHY /

-]

Jlonycrumsli
yAapHsH TOK

KOPUUTRUIO

KoMMy TAUHOHHAA CIOCOGHOCTE

HomMuHaNes Hite
T a- Homu- T 3aMBIKAHH T c
THdtrirs | s | SRIIGHS | ro rerer | mun paoven. | ogtopsaongn | Yasput roc | Reneaye | Siiror:
, Tenes, A onuol eno. samuikamHs | toka kopor. | CORJIO-
COOHOCTH npH vil'l JH 220 u KOro BEMAHKH- tateda
gacrore 50 I'u, 380 B, kA HHA, KA
KA
AE2010 10 AE2016-10 10,32;0,4; 0,5 KomEuuu- He orpann- 5,0 3,0 1P00
ﬁ 3
AE2016-20 | 0,6; 0,8; 1 | POPAEH et
1,25; 1,6
AE2016-10H | 2; 2,5; 3,2;|  To e To Xe i,5 0,9 iP20
4: 5; 6
AE2016-20H 8; 10 » » 2 1,2 [P20
AE2030 25 AE2036-10 0,65 0,8; 1 » 10 5 3 1P00
AB2036-20 1,25; 1,6
AE2036-30 | 2; 2,5; 3,2; » 10 2,5 1,6 )
AE2036-40 4 5; 6; 8,0;
AE2036-10P 10; 12,5
AE2036-20P 16; 20; 25 » 10 5 3 1P00




AE2040 63

AE2050 100

AE2036-40P
AE2046-10

ATONAL DN
HDLLUTO LU

AE2046-30
AE2046-40
AE2046-10P
AE2046-20P
AE2046-30P
AE2046-40P
AE2056-10
AE2056-20
AE2056-30
AE2055-40
AE2056-10P
AF2056-20P
AE2056-30P
AE2056-40P

10; 12,5

16; 20; 25
32; 40; 50
63

16; 20; 25

32; 40

50; 63;
80; 100

Kom6uuupo-
BAHHHIA W
3AERTpOMAr-
HUTHBEIH

To xe
»

10

10
16

10

25

25

3,5
3,5

10

10

P54
(P00

P00
P00

1P00

P00

P00

OBosnanennn: AE — ycnoBHO® 0603HageHHe BEIkmonartens; 90 — nopsaiKopnill Homep paspa6otku: nepeas undpa 1, 3, 4, 5 — ycaopuoe

0603HaYsHHEe BeJHYHHHI
TPEXTOMIOCHRIE ¢ TEMNOBBIM H 3NEKTPOMArHHTHBIM pacUeNuTensiMH; TpeThs uHbpa 1, 2,
KONTAaXKTOB, COOTB2TCTBOHHO:

OTCYTCTBYIOT,

1 sambIRalonLAi,

BHIKJTIOYATeNs. B 3ABHCHMOCTH OT HomHHAJBHOTO TOKAa coorsercrsenuo 10, 25, 63, 100 A; eropas uprbpa 6 —
3, 4 — ycnoBHOe OBGO3HAUCHHE HANHYHSA CBOGONHBIX

paamblRaloOmEd, | s3aMelkaomuft ® 1| pasmbiKalomull, uersepras uudgpa 0

1, 2, 3 — ycnopHoe 0603HAYEHHE MOMONHHTENBHHIX paClenHTasielif COOTBETCTBEHHO: OTCYTCTBYIOT, MHHHMAJNbHBIH, He3aBHCHMbIN, MHHHMAadbe
HhH H He3aBHCHMGHIM; G6yksa H — peryaupyeMuifi Ge3 TemieparypHoli KOMReHcauuu. Jlonyckaer perysuposky B npenedax 0,9—1,15 nomus
HaNLHOrO TOKA paCuUeNHTens; 6yKpa P — peryaHpyeMufi ¢ TempepaTypHoH xoMnencauued. Jlonmyckaer peryiupoBky B npenesax 0,9—1,15
HOMHHAJNBHOrO TOKA PACLEenHTeNR.




CTaBJAAIOT COOON COYETaHHe TeMaoBOTO H 3JeKTPOMarHHTHOrO
pacuenurteseit). BpeMa cpalarelBaHHs TENJOBLIX pacLenure-
JeHd aBTOMAaTHYeCKHX BHIKJIOUATeJeH, TaK ke KaK H I[Pejo-
XpaHutese#l, yMEHbILACTCH C YBeJUYEHHEM TOKa, T. €. OHH HMe-
10T 00PAaTHO3aBUCHMYIO OT TOKA XapaKTePHCTHUKY. OJEKTpo-
MarHMTHbBiE  paclenure/u cpabarwviBajor  NPaKTHYECKH
MTHOBEHHO NPH TOKE, Ha KOTOPBI OHH OTperyJiMpOBaHHL.
Pacuenuresu xapakrepU3yIOTCs HOMUHAAbHOLM TOKOM, T. €.

TOKOM, KOTOPHIf OHH BHAEPXKHBAIOT HEOrpaHM4EHHO HOJTO,

LI ke al e raOnarrmIInyosnnor DODATARTI _TIATA NN TITIMOS TTARS ”onn;nnltnr:ﬂ
ER AV} lathnlt’llJ_Y\al\;H LDADPDUUVNITHIOLULUDE LCJIC V], AAOYLWINITIIMLL)YIEE
TOK, BBI3LIBAIOLIUHA OTKJNIOYEHHE aBTOMATHYECKOI'O BBIKJIOYA-
T, HA3bIBACTCH TOKOM TPOLAHUSL UJIH TOKOM Cpa6aTb$3aHUﬂ-

Hon ycraskoit pacyenuress nomuMaerca nacrpoifika ero Ha
BLifpanHOe 3HauenHe roKa TpPOraHHsA. YcraBka TOKa 3JNEKTPO-
MarHUTHOTO PaCUENUTENH Ha MTHOBEHHOe CpabaThlBAHHE Ha-
3bIBAETCsl oTCceYKol. BarHO MOAYEPKHYThb, 4TO HOMHHAJbHBIH
TOK 4BTOMATHYCCKOrO BBIKAKUATEAS XapaKTepHu3yeT IMPOMyCK-
HYI0 CMOCOGHOCTh €r0 KOHTAKTHBIX YacTel U COOTBETCTBYET HO-
MHHaJIbHOMY TOKy €ro HauOOJbLIEro TEMJIOBOrO pPacuemuTeisl.

ABTOMATHYECKHEe BbIKJHOYATENH PA3enaioTcsl Ha Hepery-
JHQyemble M peryaupyembie. K OepshiM QTHQCATCH aBTOMATH-
YeCKHE BHIKJAIOYATENH, YCTaBKH pacuenuresed KOTOPHIX OTpe-
TYJAMpOBaHbl HA 3aBOAE-U3TOTOBUTENE M HUKAKUX NPHCNOCOD-
JIERUH AJIs1 PETYAHPOBKY B NPOLleCcCce MOHTAaXa U AKCNJyaTalHH
He UMelT. Jpyras rpynna crabxkena crnenya/ibHBIMH [IpH-
CrIOCOOJIEHHAMHY, MO3BONAIOLIUMH MEHATh TOK YCTABKH MYTEM
BO3JEHCTBHH Ha MEXaHHUECKYI0 CHCTEMY aBTOMAaTH4E€CKOro
BLIKJIOYaTEN4.

Hekortopeie THnm aBroMarHueckHx BuikmouaTeneli (ABM
«dnekrpon») Ha Gombuie ToxH (1000 A u 6ojiee) cHabxa-
I0TCA 9aCOBLIMH MEXaHH3MaMH, C MMOMOLIBIO KOTOPbIX BO3MOXK-
HO 00ecneyHTL CeJACKTHBHYIO paboTy 3alllUTHL.

B Tabn. 10.2 npusBegenu OCHOBHLIE TeXHHYECKHC XapaKTe-
PHCTHKY cepuH aBroMaTHueckux BaixiiouaTeneit AE20. B T1ab-
JUIE JaHbl JULIb NaHHBE A TPEXNOAIOCHBIX BLIKIKYaTCICH
MepeMEeHHoro TOKa (BHIYCKAIOTCA TAKXKe OJHO-, ABYX- H 4e-
THIPEXMOJIOCHBIE) ¢ KOMOHMHHPOBAHHBIMH pacCLENHTCIAMH, II0-
CKOJIbKY HMMEIOLUIHE TOJMBbKO 3JIEKTPOMArHUTHHE PacUenuTe/H
(oTCeYKH) B CeTHX KHJIBIX H OOLECTBCHRBIX 34aniH NPHMEHATD
He pekoMeHpyercs. Hekoropwie anmaparsl JaHHOH CEpHH
(AE2033-12, AE2043-12, AE2053-12) umetor HE3aBHCHMDIM
pacLenuTesb, NpeJHa3HaYeHHblll A1 AHCTAHIHOHHOTO OTKJI0-
YeHUS!, ONHAKO OHH HMEIOT TOJIEKO 3JIeKTpOM arHUTHBIH pacue-

VARSER W wrARMIh S SIvi £l L

nutesb, BO3MOXKHO peryJaupoBanHte HOMHUHAJibHPIX TOKOB pac-
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nenureneit B npegenax 0,9—1,15 (Tonbko TNpPOMEKYTOUHBIX
3HAYEHHIl HOMHHAJBHOTO TOKA). Pacuenurenn ¢ HOMHIAJLHBIM
TOKOM, PaBHBIM HOMHHANbHOMY TOKY aBTOMAaTHYECKOrO BH-
KJ04aTess, peryJnupyloTcs TOJbKO B CTOPOHY YMEHbLIEHIIs!,

Ha puc. 10.2 npusejenw 3allHTHHE XapaKTEpPHUCTHKH aB-
TOMAaTHYeCKHX BolKNwuareneit cepun AE20 npu nannuuu
yCTPOHCTB Temnepatypnoit xkomnencauuu (puc. 10.2, a) u 6e3

Tcp,c - tﬁp )C - i — T —
Eagatn ]
== 7000 BN NS
“\ N — b, I
100 D N EERN 7
\.__\ - N _— = 1—-1_.- S R WY
70 ) == 70 == L]
Y KL
N PP 11
== SEEER TE —-j”f”’f*ff
] 55 e e LA
- ‘;_\_. [ r 17 ,:5 3
= : = ﬁ + |
1 0,01 b
hor 1 152 3 % 5678911y ! 7 152 354 567630
a)

Puc. 10.2. 3aututuele xapakTepHCTUKN EBIKIoyateseii cepuu AE20 ¢ kom-
GrnupoBaHHBIMH pacLCIHTeNsIMH NPH TeMNepatype 20 °C:

¢ — € TeMneparypHoll koMneHcanneli; &6 — Gea TeMuepatypHoli KOMIeHCAl[HA

TeMniepaTypro#i KoMmmencauun (puc. 10.2,6), a na puc. 10.3
JlaHa 3aBHUCHMOCTb KPaTHOCTH HX TOKAa cpabaThlBanHd OT TeM-
NepaTypul OKpyxawllel cpenbl. ABTOMaTHUECKHE BBIKNIOUYATe-
an cepun AE20 sminyckaiorTesi Ha HOMHHAALHBle TOKH 10, 25,
63 n 100 A. ¥YcraBka 3/eKTPOMarHHTHHX pacuenuTenei no to-
Ky cpabaruiBaHug B 30He K3 (TOK orTceukH) Ans1 BCEX BHIKJIO-
yartenell cepun AE20 pasua 12/, DnexTpoMarTHUTHHE pacie-
nuTenu He cpabarwBaloT npu Toke, pasHoM (0,8 TOKa yCTaBKH,
H cpabarmBaloT B TeueHue 0,04 ¢ npu Toke 1,2 TOKa ycraBku
u GoJee.

AsroMarHueckHe BHKJOUaTeNH cepun A37 BHIYCKAlOTCH
Ha HoMuHaJbaBe TOKH 160, 250 1 630 A v WHPOKO npUMeHs-
10TCSI IJIsi YCTAHOBKH HA BBOJHO-PACMpefeIMTE/bHBIX YCTPOil-
CTBAX W paclpeaeUTeNbHbIX HHUTaX. OHU NpefHa3sHayYeHksl JJis

[ 1] [ 1]
HEUACTHIX OMePATHBHHX BXNIOUEHUH U OTKJIOUEHUH 3JeKTpHU-

LLarmi AP iyl AN B RARIEA i

yeCcKux Uenell 1o 220 B nocrossroro Toka U g0 380 B mepe-
143



Ta6auua 10.3. OcHOBHBIE TEXHHYECKHE XAPAKTEPHCTHKH TPEXNOJIIOCHDIX
ABTOMATHYECKMX BoIKMOuaTesned A37 nepeMeHHOro TOKa -CTaUHOHAPHOTO

ucnoanenna (10 380 B, 50 I'n)

5o . HoMHHanesas ycras-
& 5 | HomuuanbHeill ToK, A |Ka TOKa pacuienutesns, TpefensHas
Fo8 A KOMMY T allM OH-
THI BLIKJIGYA- 2 E E H!:}a; bcno;glﬁj:
Tend Es z ?2?&;&36_ TCmNoBO- | renno-|  3NeKTPo- HEZE 'l:oﬁ K3
= g% ro pac- | IO pacus-} gorg Marnur- npn 380 AB.
E‘g E enHTeNns nuTedNsa HOT O 80 I'u, K
A37160¥3 | 160 160 16 18 630 5,5
20 23 630 10
25 29 630 15
32 | 37 630(1600) 20
40 46 | 630(1600)) 20
50 58 | 630(1600)) 25
63 73 | 630(1600)] 25
80 9 | 630 (1600) 95
100 | 115 ] 630(1600) 95
125 144 630 (1600) 25
160 | 184 | 630(1600) 25
A37260¥Y3 | 250 250 160 184 2500 35
200 230 2500 35
250 288 2500 35
A3736Y3 | 630 400 250 288 5000 50
320 368 1 3200 50
400 460 4000 50
630 500 575 | 5000 50
630 725 6300 50

MpuMedanus: 1. Tox, KOTOpbH BHKIOHATENb MOXKET OTKMOYATH § pas, no-
Cne yero €ro AaneHediiast pabota He rapaHTHPYeTCH, OpeBbiUaeT NPEACHBLHYI KOM-
MyTaUHOAHYIO COOCOGHOCTE Ha 2—3 KA,

2. TOKH BKJIOYCHHA HE3aBHCHMOIO pacielHTeas Npu Hanpax ey 380 B gna Bbi-
Kmouatene#t I u 11 Benwunusl 4,3 A, 111 Benwunuel — 4,5 A.

3. TOKH BKNIOUCHHA AHCTaHI[HOHMOrD npHBOAa NpH Hanpsaxewudn 380 B pns BoI-
Kmogatenelt 1 w I1 pesnungunsl 6 A, 111 enuunusl — 1B A.

4. ToXK BKJIOUCHHS BCINOMOTATeABHBIX KOHTAKTOB 12 A, TOK otkmoyewust 4 A.
Ipepensian KOMMYTal{HOHHAs cfiocobHOCtD 15 A.

5. O6osHaucHHa: @ -~ QeHOMNTACTOBSI Kopnyc; ¥ — gfid yMepeHHOTo wkAMMAaTa;
3 -- KaTeropua pasMetienns no FOCT 15343—70.

MeHHOro TokKa yactoroil 50 uau 400 Iy, a TakkKe Adas 3auHTH
uend npu K3, meperpy3kax u HEIONYCTHMBIX CHHIKEHHSIK Ha-
NPsKEHUsI.

ApTOMaTHYeCKHE BLIKJIOUATENH H3TOTOBJAAIOTCS JIBYX- H
TPEXNOJIOCHBIMH H UMEKOT CTaLHOHAPHOE U BLIABHIKHOE HCIOJM-
HerHe, 4TO obecneunBaer Gospllne YAOGCTBA NIPH KOHCTPYHPO-
BaHUM OJIOMHBIX pacHpefeNUTesbHbIX YCTPOHCTB. 3aulUTHLIMU
3J€MeHTaMH B HUX fBJAIOTCH 3JEKTPOMATHUTHHIE, TEIJOBLIE
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Ui te u apyrue (xoMOHMHUpPOBaHHHE) pacuenutesu. Mmeercs
TaKXKe HeaBTOMaTHYeCKOE HCNIOJIHEHHE.

B rta6s. 10.3 panel OCHOBHBIE TEXHHYECKHE JIAHHBIE TPEX-
[IOJIIOCHBIX aBTOMATHUECKHX BBIKJIOYaTEeHd cepHH A37 nepe-
MEHHOTO TOKa nanpsikenueM no 380 B, yacrtoroit 50 ' ¢ anek-
TPOMarn#THBIMH U TEIVIOBBIMH PaCLUENHTESAMU, NPUMEHAEMbIX

B JIEKTPOYCTAHOBKAX MKHJABIX H OOLECTBEHHBLIX 3[aHHH,

tf'dc 'Y I i i l |t
50 ; x
40 | ! |
30 - N '
2 ava .
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-0 | \
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~ 30 i
- 40 } -1
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I -
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A i

078 100 128 130 1,75 2,00
1/ lyon

Puc. 10.3. 3aBHcHMOCTE KPATHOCTM TOKa CpabaTtblBamHsi aBTOMATHYECKUX

BHIKoyatenedl cepun AE20 ot TeMmnepatypsl OKpyKaioillell cpebl:

1 — ¢ remnepatypHoft KOMneHCalHelH; 2 — Ge3 TeMOepaTypHOH KOMMeHcalHy

ApTOoMaTHyeCKkHe BBIKJOUATENN JAHHON cepuH MoryT cHab-
¥aTbCsl IOMOJHHUTENBHO HE3aBHCHMBIM pacuenuresneM aJsi AH-
CTAHLHOHHOTO OTKJIIOWEHHS], PACUENHTeIeM MHHHMAJBLHOTO Ha-
MPsiKEHUsA, OTKJIONAIOIHM BBHIKJIIOYATENb NMPH CHHXEHHH Ha-
npsikeHnd 10 30 % HOMHHAJBLHOrO, SJEKTPOMATHHTHEIM H PyY-
HBIMKH TIpUBOAaMu # #HalOPOM chneuMadibHBIX KOHTAKTOB ANSA
paboThl B CxeMax ympaBJICHHSL. .

3auurnas XapakTePHCTHKa BHIKJIWOuYarenelr cepuun A37 c
TEMJOBLIMH pacUenureNsMHd ¢ o6paTHO3aBHCHUMOH OT TOKa
BLifepKKOH BpeMenu npusefeHa Ha puc. 10.4.

Kpome ONMUCAHHBIX BHIE CJEAYET OTMETHTh LUMPOKO MpH-

OTTTNARST [ﬂr\rtLTD QD’T‘(\‘RHQ’FTJIID(‘UI‘XD RLTW NINI IQ_
AVJCHHC'VJDI\. ADJ(A' 4 1})&A11Ud;lv\.np AQLDLIVMOLNTIVOLIIN UDDILGINR 10

tean AITS0 ¢ saekTpoMarHHTHHMH H TEIJIOBLIMH paclenuress-
MH, peryaupyeMeiMu B npenenax (0,6--1)Iyon HAa HOMHRHAJIB-
HbIe toku 1,6; 2,5: 4; 6,4; 10; 16; 25; 40 n 50 A*, a Takxke

* Moryr #MeThb ABa MCIOJHEHMs: B TJIACTMACCOBOM KOPIYCE HWJM C J0-

NnosHuTeNbHEIM (TI0 3aKa3y) MeTaIMYeCKHM KOpPnycoM (CTenelb 3alHTHI
1P54),
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aBTOMaTHyecKHe BbiKniodaredn cepun AK-63, obopynoBannbie
3JEKTPOMarHHTHHMH HJH 9JeKTPOMArHUTHBIMH C IHApaBJpue-
CKUM 3aMejiJIeHHeM pacLeNHTeJsiMH, BCe eule BBIMYyCKaeMHe
OJHOMOJIOCHBIE aBTOMaTHYeCKHe Bokawouatenn ABb-25Mm ¢
TEIJIOBHIMH pacuenuTeNssMy Ha HOMHHanbpwpe TOKH 15, 20,
25 A, a Takike HOBBIE OJHOIOJIIOCHBIE ABTOMATHUECKHE BHIKJIO-
yaremn AE1031 ¢ xomOunnpoBaunelMu pacuenutensmu 6, 10,
16, 25 A.

t,°C
000011
S000
gggg : Prc. 10.4. 3ampthHble xapakTepwc-
500 N THKH TEIUIOBBIX pacuenuredsicil aBTo-
200 W\ MaTHYeCKOro BbIKJMOYaTenss A-37
oh W\ OpH  TpexnodiocHod (ans  Tpexno-
p N N7 JIOCHOTO BBHIKJHOYATENAs) H ABYXIO-
vl NVNED! 2 JOCHOH (/I ABYXUOJ/IOCHOTO BHI-
-'fﬂ YL B K/HOUATENs) Harpy3ke u TeMilepa-
30 N YL; :\ Type OKpyxaioillero Bo3nyxa 40 “C:
s RN ! 1
2 L o -— AJIT BLIKJIOYATENnA BeJIHYNHHBI ¢ Tell-
\ JIOBLIMH pacCluelHTeIAME Ha HOMHHaNb-
7 N Ll ToK 100, 125 m 160 A nepemennoro
Js AN TOKa yactoTo#t 50 I'l; 2-— pns BHIKMIOYa~
02 & I T Tenst I BeJHYHHBI € TeINOBBIMH pacile-
s OHTSJAAMH Ha HOMHHAABHLIT TOK 160, 200

H 250 A nOepeMeHHOIO TOKAa YacToToH

W 1sz 34 6810 I pm 50Ty

10.3. Buibop M pasmelieHre annapaTos 3alimMTel

Bubop anmapaTtos 3amHTH [POH3BOJAHTCH C Y4yeTOM CJE-
JYIOUHX OCHOBHBLIX TpeOOBaHHM:

I. Hanpsxenuie 1 HOMHHAJbHHHE TOK annapartos HAOJXKHbI
COOTBETCTBOBaTL HAMNPSZKEHUI0 H PacUeTHOMy AJNUTEJILHOMY
TOKY nend. HoMHHanbHBe TOKH pacueluTesied aBTOMATHUYe-
CKHX H NJIABKHX BCTAaBOK IPEAOXPaHHTEJCHl HYXHO BHOHPATH
0 BO3MOXKXHOCTH HalMEHBUIMMH IO pPacyeTHBIM TOKaM 3THX
YuacTKOB CeTH. Anmnapathl HE AOJIKHB OTKJIIOYATL YCTAHOBKY
NpH Neperpy3kax, BO3HHKAIOUHX B YCJIOBHAX HOPMaJbHOH 3KC-
nyatanud, HanpuMmep MpH BKJIOUYEHHH KOPOTKO3aMKHYTOrO
3JIEKTPOJABHT aTEJIAl, OAHOBPEMEHHOM BKJIOUEHHH FPYIIBL JaMIl
H T. I

2. Anmapatpl 3allMTH JOJKHH O00ecneuHBaTh HAACIKHOE
OTKJIIOUEHHE OJIHO- H MHOTO(Pa3HHIX 3aMHKAHHH B CeTsAX C IAay-
X03a3eMJeHHOH HedTpaabio (cM. ra. 15).

3. Honxna ObiTp obecrneyena MO BO3MOXKHOCTH CEJIEKTHB-
HOCTb feHfCTBUS 3ALIUTHI.

(1]
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‘abauna 10.4. Pacyerdsie hopMyan AJg BHGOpa annapaToB 3AMTH B OCBETHTENBHBIX M CHAOBHX CeTHAX

Annapar salllHThI

PacyeTHhle GpopMyas

OcreTHTRNbYRE CeTH

Cusioshie CeTH

JlamMnu Haka-

JIroMHHECLeHT-

Mirv o e Mrae mosees
visiBdHA S HRpiT JiaMiibi

Jlamom JPJI,
1A TII.!ET'

bakr]
PN o 4

[lnaBkas BcTaBka npego-
pPanuTeas

TenaoBo#t pacuenutens ae-
OMATHYECKOTO BHIKIIOMATEN A
HeperynupyeMod B perysu-
yeMoii  of6paTHO3aBHCHMOMN
" TOKA XapaKTepHCTHKON ¢
OMHHAJBHEIM TOKOM  pacie-
HTe1s

Kom6unnpoBanueit  pacue-
1Tedb aBTOMATHYECKOTO BHI-
ToUaTe11 € Heperyaupye-
OR H peryaupyemop oGpar-
D3ABHCHMOA OT TOKA Xapax-
PHCTHKOH ¢ HOMHHAABHHM
DKOM pacCLienHTeNs

Ipe>Imay | Ine>Imax Hee2121pm,
Ip2lmar | 1o>lmax |1p>1,3 Inax
Ip>1pe | 1o>1max [1p> 1,3 Imax

ch>lggM;5 IEG>].’.’!£-X.
Iac> gyl IBC>(1'UYCR+I;”M )/a
Ip>1,25 10, 1,21, Ly

. *% 2w
Ip21,25 Lo 1,310 s
Iyer, 202 14:2 Tnyes | dyer, 50> 42 nyex
+1max)

* dopmyna AaHA AAs aBTOMATHYECKHX BHKJYaTeNefl ¢ KpaTHOCThIO TOKAa OTCeuKy He MeHee I0.
** TIpH ycTaHOBKE aBTOMATHYeCKHX BRIKMOUaTenell 3 mkady Nopsillalonine KOShH@OHUMEHTH He BROAATCH, TaK Kag GOpPMyasl cnpa-
ANHBE AA8 TeMpePaTtyph okpyXakouled cpenn 40°C. Onsd nHHHE K 51eKTPONpHeMHHKAaM, He o0OpYyAOBaHHWM 3JeKTpoABHraTenasmH, K

vdHLenTs! 1,25 1 1,1 He pROgATCS.

lMlpumeuwanue. [IpHBeAeHHWE B TaGaHLe KO3pPHLHEHTH NPHHATH ¢ YY4ETOM anepHonUdeckod cocTaBasiomell NyCcKOBOro TUKA




C yuetoM yKasaHHux TpefoBanuii caedyer BuIOHPATD
WJAaBKHe BCTAaBKH MpEAoXpavuTesiell H pacuelHTENH aBTOMa-
THYECKHX BHIKJIOUaTesel N0 COOTHOLICHHUAM, MPUBEACHHLIM B
tabj. 10.4, KOTOpHE NPUHHATH HA OCHOBAHHH KaTaJIOXXHBIX NaH-
HBIX H 3alIUTHBIX XapaKTepHCTHUK.,

B taba. 10.4 v ganee npunATH chaepymouue oO03HAYECHHUS:
Isc — HOMHHAJILHBIA TOK IVIABKOH BCTAaBKH [peloxpaHure-
aa A; Iy — HOMHHAJBHBLIH TOK TEMJIOBOr0O My KOMOHHHDOBAH-
poro pacuenutedisi, A; Iyers0— TOK ycraBgku (cpabaThiBanysi)
9JE€KTPOMArHUTHOTO pPaCLEeNUTeisi MFHOBEHHOro JAeHCTBHSA, A;
Imax — pacuetnblfi TOK HarpyskH, A; Inoms — HOMHHAJILHBIH
TOK 3JIEKTPONpPHEMHHKA, A; [iycx — NyCKOBOH TOK KOPOTKO-
3aMKHYTOTO 3JIEKTPOJBHTATEJIsi HJIH APYroro 3JEKTPONpHEMHH-
ka, A; I, — HauGOMbIIKA TyCKOBOA TOK OHOTO 3JIEKTPO-

apuratesisi B Aamnofl rpynne. Ilpu opHOBpeME€HHOM Samycke
TPYNIEl 3NEKTPOABHTATENeH — CyMMapHbIH MyCKOBOi TOK 2TOH
rpynnel, A; I, — pacyeTHH TOK OCTaJIbHBIX 3JE€KTPOABHUTa-

TeJiell Tpynnel, paboTalIHX B IJAHTEJNBHOM pexHMe, A; o —
KO3(pPHUHEHT, 3aBHCALLNUI OT YCJAOBHH H ANUTEABHOCTH MYCKO-
BOrO nepuona. MoxeT npuHHMaThCA paBHBIM 2,5 BO BCex ciy-
4asix, 3a HCKJWUYCHHEM JHHHH K 3JCKTPOABHUTATENAM ¢
IJHTENLHOCTBIO MYCKOBOrO nepuoaa Oosee 2—2,5 ¢ (kpynm-
HblE BEHTHJAATOPH ¢ OOABLIHMHM MaxOBLIMH MacCaMH, JHQTH
H T. 1.); B 3THX CAyuadx npHauMaetrcsa a=1,6.

Ten/iosbie 31eMeHTH pefe, BCTpaMBaeMbix B MarHUTHHE
NyCKaTe/H, BLIOMPAIOT no (opMy.naM, NPHBEACHHBIM B Tabu.
104 pna aBroMaTHUECKHX BHKJIO4ATENEH ¢ TENJOBBIMH pac-
LEIHTEeJNAMH.

Hopmupyemble Bequyunbl. I'pynmnosble JHHHH CETSHl BHYT-
pPEeHHEero OCBELlEeHHs JOJKHLL OLITh 3allHIeHB npeAoXpasuTe-
JISIMH HJIH aBTOMaTHYECKHMH BHIKJIOYaTeNIsIMH Ha TOK HE OoJee
25 A. Hcxkaioyennem fABAANOTCSI MPYNNOBBle JHHHH, MHTAONIHE
rasopaspsiinbie Jamibl e IHHHYnOH MouHocTeio 125 BT u 60-
Jiee M AamMnbl Hakagausanuda 500 Br u Gosee, KOTOpBIE A0MY-
cKaeTcs 3allMIaTh NJAABKHMM BCTABKAMH NpeAOXpanHHTeNeH
HJH pacuenHTeNsMH aBTOMATHYECKHX BHKJIIOUATEIEH HA TOK
10 63 A. Tox annmapaToB 3allUTE TPYNNOBLIX JHHHH, MHTAIO-
HX gaMmnul MounocThbio 10 xBT u 6onee, A0JKEH COOTBETCT-
BOBaTh TOKY JaMIIHbL.

Jna rpynmoBHIX NHHHEH, THTAOUHX OCBETHTEJbHblE H Obl-
TOBbl€ 3JIEKTPONPUEMHHKH KBApTHP, NJABKHe BCTABKU IIPeno-
XpaHHTeJeH HJIH TeMJIOBble ¥ KOMOHHUPOBAHHbLIE PacLenUTeNnU
aBTOMAaTHYeCKHX BKJIOYATeNeH AJs TPYNINOBOH OCBETHTEJNBLHOMH

CeTH JOJKHBl OmTh 16 A, mrrencenbHoil cetH — Takxke 16 A
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(npu 1o HUH  KOHAHLHOH aMoC
TeJIbHOH T'PYNIBl NMUTAHHSA OBITOBBHIX MaulHH 10 4 kBT — 25 A,
JAs TPYNIBl MUTAHHA 3JeKtponsut Ao 5,8 kBt u go 8 kBt —
coOTBeTCTBEHHO 32 ¥ 40 A; nns AHEHEA OT 3TAXKHBIX LIHTKOB
B rasHpUUHPOBAHHBIX AOMAaX M JAOMaX C 3JICKTPOIUIHTAMH N0
5,8 kBt — 40 A, B goMax ¢ aaexcrponauramu ot 5,9 no 8 kBt —
50 A.

Buibop ceuenuii nposodos ukabeseli B coorsercTsun ¢ [1TY3
JOJIXKEH TPOU3BOAUTHCA HAPANY € BHIIOJHEHHEM JAPYTHX Tpe-
OoBanHil C COONIONEHHEM OMNpeaeseHHEX COOTHOLICHHI MEXKAy
TOKAMH 3allUTHHX annapaToB ¥ HONYCTHMBIMH TOKaMmH, T. €,
NPONYCKHOH crnocoOHOCTBLIO MPOBOAOB H Kabeneit. B cerax, 3a-
HIHIAEMBIX OT MepPerpy3KH, 3TH COOTHOLUCHHS yacTo SABJSIIOTCS
onpeens oM.

YenoBHe CcOTBETCTBUSI HOMHHANBHOMY TOKY HMJIH TOKY TpO-
raHus (cpabaTbiBaHHsA) 3alHTHOTO annaparta {;a Belpa)kaer-
Cs1 CaeiyouuM o6pas3om:

]Hon.>/’13,aK3/Km (10-1)

rae K; — KpaTHOCTh HOMYyCTHMOTO TOKa MPOBOAHUKA MO OTHO-
LUIEHHI0O K COOTBETCTBYWOLLEMY TOKY 3allHTHOTO alnapara;
K. — nonpaBoynblii KO3¢(PHUHEHT HAa TEMNEpPaTypy OKpyKalo-
el Cpesbl.

Haumenbuine 3nauenuss Ks, ycranojennne 11V [20],
npusefeHb B Tabxa. 10.5.

Kak ckazano Bbuue, BeiOpanHble 3aUIHTHHIE annapathl H
ceyeHHsl NPOBOJOB JIOJKHBI OTBeyarh eue OfHoMy TpeboBa-
HHIO: J0A%HO GbiTe obecheyeHo HalencHoe cpabarsviéanue 3a-
WUTBL NPU KOPOTKUX 3aMbIKAHUAX 8 Konye aunuu (cM. ra. 19).
Onnako npu obecneyeHHH COOTHOLUCHHH, yKa3aHHBIX B TabJ.
10.5, B cerax, 3amumaeMbx ToJabKo ot K3, T. e. He Tpelbylo-
ILUX 3ALHTL OT MepPerpy3KH, pacyeTHas NpoBepKa KPaTHOCTEH
TOKOB K3 MoKeT He MPOU3BOIUTHCA.

IIpu paamewjenuy annaparos 3auyurel B 3JEKTPHUYECKOH
ceTH HeOOXOOMMO PYKOBOACTBOBATHCS CJIeAYIOLIHMH YKA32aHUS-
mu ITY3 n crpourtenvhnx nopm CH 543—82, CH 544—82:

1. AnnapaTel 3allHTHl AOJKHBI pacronaraTbCd B MECTax,
10 BO3MOXXHOCTH AOCTYNHBIX A/ OOCJayKHMBaHHSA, H TAKUM 00-
pa3oMm, uToOn OBlIa HCKAKOYEHA BO3MOXKHOCTHL HX MeXaHHYe-
ckux moBpexsenuil. Jloctyn k annmaparaM 3alMTH C OTKPHI-
THIMH TOKOBEAYLIHMH YACTSAMH pa3peuiaercsi TONbKO KBaJHQH-
WHPOBAHHOMY NEpPCORAaNy. ¥YcTaHOBKA NOJKHA  BHITOJIHATHCA
Tak, 4TOOBl HCKAO4HTh Npu paborte ¢ mell omacHocTb /1 OG-
CJIyXKHBAIOLLEro MepPCcoHadia UJAH AJisi OKPYKaNHX TPEAMETOB.
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TaGanua 105 Haumenoline 3nauyeHus xoabhdunventa K npu 3amute
cETeli npefoXpaHuTe/IAMH H ABTOMATHYECKHMH BBHIKIIOYATC/IAMH

AnnapaTts
ABTOMATHYECKHC BRIKJIOYATENH, HMCIOLIHE
pacuecrmTeny
TENIO0BO T KAY
TIpeRoxpa- | TCIWOBOH WAK [ yomEuunpo-
XapakTepHCTHKA CCTH HHTEJY KOMGUHHPO- BaHHEIR € 3NEKTPO-
K<l K. { BaHHBIF C peryanpye- Mar HHTHR
3 /}IOU I | neperynupye- | ol ogpato- | MTHOBEHHOIO
BC MOH OGPaTHO- | aapucumoilt OT AelicTBHA
32BHCHMON OT | 7oka xapaK- (0TCEYKA)
Toxa XaPak- | qepucrukoll | Ka</ponKn/
TEpHC THKOH Ka‘él ]]K[[, 7 o7 B0
Ko<l onKnlly Jlo yer,
1 Cp
Cety, 3ammuuae- 0,33 1 0,8 0,22
MBbl€ FOABKO OT KO-
POTKHX 3aMBIKAaHHHA
Cetn, 3amuiae-
MBIE OT Heperpy3oK:
a) nposoga C 1,25 1* 1 1,25
MNOJHBHRHHIXJ0-
puaHoO#, pe3uno-
BOH HJAM aualo-
THYHOH 1O TeM-
JIOBLIM XapakTe-
pucTHKaM H30-
nsuHel
6) kaGeau c 1 i 0, 8*=* 1
Gymaxuol u30-
JsIUUeH

NDpuMedauus: L Y aproMaTHYECKHX BBIKJAIOYaTeNefl, HMEIOIIMX OAHOBPE-
ME€HHO TenqoBOH H 3JEKTPOMATHRTHBH DACLENHTENH, K,; poBepacTCc TOABKO HJH

TeNNoBoro pacpenurens (peryiHpyeMoro H HeperynnpyeMoro).
2. Ceyeuns npoBoaoR K Kabenell gna oTBeTBNEHAH K KOPDOTKO3aMKHYTHIM 3JI€KT-
poaBUTaTENsIM B C2THAX, NMPONOXKeHHLIX B HQB3pHB()0HaCHb‘lX NOMEICHIIRX W 3aljHijae-

MBIX. OT NeEPErpy3KH, BHIGHPAKOTCA NO HOMHHANbHHIM TOKaM 3A€KTPOABHraTesicH (Bo
B3prBOONACHEIX — 125 9 1 HoM -

3. Ecnun TpefiveMas monycThmag TOKOBAaA HArpyaka NPOBOAHUKA, onpeleneHHas
no Tabnkue, He cOBNamaeT ¢ JaHHbLIMM Tabanp JONYCTHMEBIX Harpyaok no TIYD
(tTabn. 9.5), TO pONYCKaCTCsl NMPHMEHEHHEe NPOBOAHHKA GJHMXajlero MeHbpalero ceye-
HAafA. OAHaKO NPpH 3TOM AONYCTHMBIR TOK MPOBOJHHKA He JAoJ:eH OBITL MEHLIle pac-
Y9eTHOro TOoKa JHHHH.

4. Tok cpabaTulBaHHA (TPOramuA) MOXKET ONpelelsiTbCR Mo GopMyme Icp=l,251p.

* I8 NpoROAHHKOB BCEX MapoK.

* Ilna kaGenefi ¢ CyMaxHOii uzonanuell W C H30NAUHEH H3 BYJKAHH3HDOBAHHO-
ro NoJH3ITHIEHA.
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2. Anmnaparel 3allHTHl CJA€LyeT yCTAHABJAUBATh BO Bcex
TOUKaxX CetH, e CeueHHEe NPOBOAHHUKOB yMEHLLIAETCA [0 Ha-
NpaBJeHHI0 K MecTaM norpebJienuss 3JeKTPOIHEPTHHU.

3. Ilpemoxpanutent ¥ aBTOMaTHYECKHE  BBIKJIOUATEJH
HOJKHBI YCTAHABJHMBATBCA HA BCEX HOPMAJIBHO He3a3€MJICH-
HBIX (pasax. YCTaHOBKA annapatoB B HYJIEBBIX NPOBOaX, B TOM
yHUCae B JIBYXNPOBOAHBIX Ipynnax, ne tpebyerca. Mceknouenune
COCTABJSIOT ceTH BO B3PHIBOONACHBIX NOMeLLEenHaX Knacca B-I,
rle annapaThl 3aUlUTH YCTAHABJAUBAIOTCA B (hasHOM H HyJe-
BOM MpOBOjiax. B 3THx noMelleHHsAX /s 3aHYJEHHsS NpOKna-
AbBAETCH CAMOCTOATENIbH b IDOBOAHHUK.,

4. Ha kBapTtupnblXx rpynnospix WHUTKaX annapaTsl 3alHTH
(npemoxpanuTtenu u aBTOMarTHuYeCKHe BHIKNIOUATENH) JOJKHBL
yCcTanaBJHBaThCsl TONBKO B (hasublx nposoAax. Ilepen cuetuu-
KOM YCTaHapnHUBaeTcs ABYXIOJIOCHHIH BBHIKJIIOYATENb, OTKJIIO-
yaluil He TOABKO (pasnbiil, HO U paboyui HyJCBOH NPOBOA
ssona B KeaptHpy; I'OCT nomyckaer ycranaBiuBaTh OAMH
TAKOH BHIKJIOYATENb HA [iBé HNU YeThlpe XKBAaPTHDHL, YTO CBSI-
3aHO C KOHBIOHKTYPHBIMH COOOpaXKeHHAMH, HO yXy/JlIaeT yc-
JIOBHS 3KCINyaTaLHH,

5. ¥cragnoska annaparo8 3quuTel 8 HYyAessblx npoeodax,
ucnoabayemoix 04 3aHyeHus, aanpeijaercs.

6. Ilpu ucnosb3oBaHHH NMPOBOAHKOB C HEropioyYel 000J0Y-
KOH WJIH Npu npoknajxe HX B Tpybax, a TakKe NpH yCNOBHH,
YTO CEUYCHHE NPOBOJHUKOB Mey NUTAIOLIEH JIUHHEH H 3aluT-
HBIM annapaToM B3SITO HE MEHee YeM nocjie 3allHTHOro anna-
pata, JOonycKaeTCs ycTaHaBAuBaTh annapatsl 3alllUTel Ha pac-
cTosIHMH o 6 M oT nuratowleir aunuu. OTKpBITAsA NpPOKJAAJIKa
NPOBOJAHHKOB HA 3TOM y4YacCTKe AOMYCKaeTcsi TONBKO B HEIO-
}KapoonacHblX NOMEILIEHHAX MO HeCcropaeMboiM NOBEPXHOCTAM.
Ins oTBeTBJenMi, BHINOJSHEHHHX NPOBOAHHKAMH B Tpybax
HJIH NIPOBOAHHKAMH ¢ Heropioyeii 060JIOYKOH, NPOKJajbiBae-
MBIMH B TPYAHOAOCTYNHBIX MecTax (HanpuMmep, Ha GOJbHIION
BbiCOTE), ANnHHA HE3AIUHIIEHHOro yyacTka MOXeT ObiTh [0
30 M, npu 3TOM CceyeHHE MPOBOJAOB JOJKHO OBITH NPHHATO MO
pacyeTHOMy TOKY, HO He Menee 10 Y mponyckHO# cnocoOHOCTH
3alHILEHHOTO y4acTKa JIHHHH.

7. Ecau 310 npu3HaHO LeJiecooOpa3HbiM NO YCJAOBHAM 3K-
cnyaTauHH, JONYyCKAeTCs TaKkKe He YCTanaBAMBATh annaparhl
3alUTh: 4) B MECTe CHHIKEHHSI CeYEHHs! MUTAIOLIEH NHUHUM N0
€e MIJIMHE M HAa OTBETBJCHHHU OT Hee, eCnH 3auiuTa npeabayuie-
ro y4acTKa JIMHHH 3aLHINAeT YUaCTOK CO CHHIKCHHBIM CCUCHH-
€M HJIM eCcsi¥ He3alHIUCHHbIH YYacTOK JHHUH HJIU OTBETBJICHUS
OT HCe BBINOJHEH NPOBOJAHUKAMH, ceYEHHs! KOTOPBIX NPHHSTH
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He MeHee IOJIOBHHBI CEYEeHHH 3allMLICHHBIX YYaCTKOB; 6) Ha
OTBETBJAEHHUAX OT IUTAIOLICH JHHUK NPOBOJHUKOB Lieneld u3Me-
peHus, ynpanjieHus U CHrHaJu3aluy, €CAU 3TH NPOBOAHUKY HE
BBIXOJAT 3a NpeAesbl COOTBETCTBYIOLIMX MallUH U LIUTOB JHOO
3TH NPOBOJHUKH BLIXOJSIT 38 UX TIpeJieJibl, HO MPOJIOXKEHE
B Tpy6ax uJH HUMEIOT HEropiouyio o00JOYKY; B) Ha OTBETBJE-
HHUSAX NPOBOMHUKOB OT LUHMH INUTA K annapatraM, yCcTaHOBJEH-
HbIM Ha TOM e LIHTe; NPH 3TOM NPOBOAHUKH JOJKHBLI BHIOH-
paTbes 1O pacueTHOMY TOKY LiEnH.

8. YcraHOBKa anmapaToOB 3alUTHE 3alpenieHa B Uensix yn-
paBJIeHHs ¥ CHrHaJH3alMH, OTKJIIOUCHHE KOTOPLIX MOXKeT IIOB-
Jieyp 3a coboil onacHble NOCAEACTBuA (Hanpumep, OTKMIOYeHHE
NOXKapHBIX HACOCOB, aBapUHHLIX BEHTHJIATOPOB H T. A.). Takue
Leny CAelyeT BHIIONHATH NPOBOJHUKAMH C HEropioyei o6004-
KOH uJH MPOKJaIbiBaTh B TpyOax.

9. Jlonyckaercs ycTPOHCTBO 3aLUUTHI Pa3JMUHBIX YYaCTKOB

OJHOH CeTH NPEeIOXPAaHUTENSAMY ¥ 2BTOMATHYECKUMHU BHIKIIOUA-
tensiMi. JIpH 3TOM peKOMEHJyeTCsi YCTaHaBAHBATh IpeOXpa-
HUTEJNM Ha roJIOBHBIX yyacTkax cetu. Buibop anmapatoB npo-

H3BOAUTCA IO HX 3alIUTHBIM XapaKTCPpHCTHKAaM.

Inasa oamHHaLaTaNA

PACYET DNEKTPUHECKUMX CETEUN
Nno OTKNOHEHMAM U MNMOTEPAM HANMPAXEHWA

11.1. OTknoHeHua HanpaXeHun

OTkoHeHns Hanpsi:KeHUs ABASIOTCH OJAHUM U3 OCHOBHHIX KpH-
TEPHEB Ka7eCTBa 3NeKTPOIHepruu. B CBA3M ¢ M3MeHeHueM Ha-
rPY3KH B TeYEHHUE CYTOK M3MEHSIIOTCA W OTKJOHEHHS HanpsaxKe-
HHS, KOTOpHIE MOryT OHITH OTPHULATEJIBHBIMH B Yachl MaKcu-
MaJIbHBIX Harpy3oK H NOJOXHUTENLHHIMM B Yachl MHHHMyMa,
K8K NpaBuJio, B HOYHOE BPeMH.

OTKNIOHEeHUs HanpsAKEHUS B NPOLEHTAX HOMHHAJIBHOIC Ha-
NpsKEHHUs Ha 3aXKuMax 3NeKTPOnpHEeMHUKOB BHIP aXKa1oTcs Gop-
MYJnOo#H

V= (U, — Uy 100/U . .s (1L.1)

rae U.p— Hanpspkepue Ha 3aXKHMax 3JEKTPONPUEMHHKa, B;
Uwonw — HOMHHANIBHOE HanpsKeHue ceTw, B.
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B coorBerctBmy ¢ 'OCT 13109—67* ycraHoBACHH 1Ipe-
fieabHEBle OTRJAOHCHUS HANPsIXKEHUs y noTpedurediei:

Tipenencho
AONYCTHMGE
lNoTpe6uTennu OTKNOHEHHEe
Hanpﬁ}xennﬂ,
/0
OcBelleHHE MWIHX SAAHAH . . .+ & o « o & + o o i)
Pabouee ocBewenne obllecTBenBEIX 3HaHull W noMelle-
HHUil, B TOM YHCJIE€ BCTPOEHHEIX B XWJble 1oMa (KOMMY-
HaJIbHO-OLITOBLIE NPeANpUATHSA, Maraswie ® 7.M.) . . . . Or -5
. 7o —2,5
JBaKyanHoHHOe H aBapHi’moe OCBEllleHne TNoMelieHuf,
VKasaHHHX B M. 2. , , ., . c e e e e e e =5
DNEKTPOABHraTeNu Npu llJIHTe.TIbHOH paboTe B YCTaHOBMB-
eMcsl  pexume . . . . e e +5
ONeKTPOoNBHraTeNH (OTILEJlebIE) oco6o ynaneHHme . . —10
Ocgeritesne B aBapuiiHOM pexuMe . . . . . . . . . —12
DNeKTPONJWMTHE B KBapTHpaX, BOLOHArpeBaTe), KOHIH-
nuoHepsl H T.0. (no 'OCT u TeXHHyeCKHM yCINOBHSM Ha
5TH NPHOOPH) " . . . - v o & o « = &« s o » 2 s +10
Ha saxkuMax nyCKaeMoro sieKTPOJIBHTaTesNs: -
NPH YaCTHIX MYCKAX . .+ + o « « + o o o o s « 4« —10*
NPH PEOKHX TYCKAX . . « = « & =+ o o = + « o -~ 15*
KpaTKOBpeMeHHast pafoTa B YCTaHOBHBUIEMCS PpeXHMe
(HanpuMep, BO BpeMs NMycKa NPHCOEIHHEHHOTO K TOH XKe
CeTH OJNEKTPOIBHTATENINA} . . o . « . « o & o o & —20*
Jomalunue XONOHNLHMKH, MOPOSHJLHMKHE « + & o o = Or —l-}g
oo —

* IIpupencHELIe OTKNOHEHHA Hanps:KeHHs MoOryT ObliTb YBejHUYeEH B 3aBHCHMO-
CTH OFf HaYanLHOrO MOMEHTa (PHBOABMONQ MEXaHH3M3a, NMYCKOBOTO W MAKCHMAalbHOTO
MOMEHTOB 3JEKTPOLOBHIaTe el {(NPMBORSTCE B KaTanorax), eclH 370 [OATBepXKAaeTcs
cllenHanbHEEM pacyetom (Cm. rn. 12).

11.2. PerynuposaHue HanpsKeHus

B anexkTpuuecKux cucreMax corsacHo aenctByomum I1Y3
JOJIXKHO OCYLUECTBAATbCA BCTPEYHOE perynupoBaHHe Halps-
XeHus Ha LIWHaX NUTalomMxXx nojcraHuui 35 kB u Boiie B
npenenax 0—>5 Y% nomunanbHoro HanpsixkeHus. Ilpumensitorcs
TakiKe AOCTATOYHO LIUPOKO CHUJIOBBIE TPaHCHOPMATOPLI ¢ aBTO-
MaTHYECKHUM DEryJiupoBaHHeM HamlpsiKeHus MOR Harpyskoi Co
3HaYUTEAbHBIM JHAaNa3oHOM peryiupoBaHus B mpejenax 15—
20 %. Oanako B GoabLIMHCTBe cJiyyaeB mpouecc peryiupoBa-
HHSl OCYHICCTRJISIETCST B COOTBETCTBUHU C rpaHkOM HarpyskKH
3HEProcucTeM, OTIHMYAIOIIHUMCS BCJEJICTBHE BBICOKOrO yAeJbHO-
ro Beca NPOMBILINIEHHBIX, TPAHCMOPTHBIX ¥ RPYFHX MOTpe6H-
Tenell OT rpaduka KOMMYHaNbHO-OBITOBBIX HAarpy3okK.
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B pesyabrate 3TOro nojjeprkaHve HanpAKeHUsl Ha 3aXKH-
Max 3JeKTPONPHEMHHUKOB OOMECTBEHHHX H OCOOEHHO HHJIBIX
3llaHuii B mpejesaX, ONM3KuUX K HOMUHanbHOMY, 0e3 Ccheny-
aJIbHBIX CPe/iCTB MECTHOro peryJMpOoBaHUs B pas3JjiHyYHOe Bpems
CYTOK KpaiiHe 3aTpyanutesbHO. CyniectByer psji CrenHadib-
HbIX TeXHHUYECKUX CPe[CTB AJISi PEryJHpPOBAHHA HaNpsAKCHUS,
TAKHX KaK KOHAEHCATOPHl NPCLOJAbHOH M NnonepeyHoit KOMNEH-
Calnud, CHHXpPOHHble 3JeKTPOABHraTtesH, BOJbTOA06aBOYHBIC
TpaHchOopMaTOpH U T. [., OHAKO peryJupoBaHue HaIPAKEHUA
B pacnpelenauTeapHbIX ceTX rOPORCKOro THNA CPEAHEro U HU3-
KOro HanpspkeHHs O HACTOSILIEro BpEMeHu, KakK IpaBHJio, He
NpOU3BOLHTCS.

Onpefenenny0 NONOKUTENBHYIO POJb UTPAIOT r‘e OHHHE ne-
peKJIOYeHHs BUTKOB OOMOTKM BBICHIErOo Halps2KEHHsA CHJOBBIX
TpaHCHOPMATOPOB TOPOACKUX MNOACTAHIHH 10/0,4 KB B npe-
nenax +-2-2.5%, oniHako 3TH NEpPeKNIOYeHHs], eCTeCTBEHHO, He
MOT'YT BJIHATb HA Pe3KHe MOBLILIEHUS] HaNpsKeHHs, HalpuMep,
B HOYHOE Bpemsi, KOrjla 3JieKTpHYecKHe Harpy3Ku B CeTH CTa-
HOBSITCsl MHHUM&JIbHBIMH, H HMEHHO B 3TOT NEPHOJ BCJEACTBHE
NOBBHILICHHSI HAaNpAXKEHHs CBEPX HOMHHAJBHOIO HMEET MeCTO
pe3koe crapeHHe JiaMn HakaJlHBanus oOuiea0MOBOro ocBemle-
-BAA U T. II. CAeayeT OTMETHTh, YTO NEPEXo/]i HA OCBeulieHHe
JIECTHHL, H KOPHUAOPOB C NOMOIIbID MEHee YyBCTBHUTENbHBIX K
M3MEHEHHAM HamnpsKeHnsi JIOMMHECUSHTHHX B BooOme raso-
paspAAHBIX JaMn HECKOJNbKO YJAyYHiaeT noJjoykeHue. Bumecre ¢
TEM B YacChl HAaHOOJBIUKX HArpy30K Tpebyercsi nNogAepxaHue
HanpAXeHuda Ha ypOBHe, OJIU3KOM K HOMHHAJABHOMY, YTO OYEHb
BaXKHO /s OONBLUMHCTBA 3JCKTPONPHEMHHKOB, KaK CHJOBHIX,
TaX H OCBETHUTEJbHHIX.

W3 u310:xeHHOr0 BhHITEKAET M3BeCTHas HeomnpeaeseHHOCTb
pacuera cetd N0 JAONYCTHMBIM NOTEPAM HanpsiKenHs H HeoOl-
XOJIMMOCTL CYMTATBLCA C HEKOTOPO# YCJNOBHOCTBI) TakKoro pa.:-
yeTa. KOHeYHO, 3TO He HCKIIOUAET BAMHOCTH paciyeta CETHIIO
NaHHOMY Ilapamet1py, 0e3 kKotoporo ofbecneduTb HOpMAaJbHYIO
paboTty cetH, 0co6EHHO B nepHOA 1IMKOBHIX HArpy30K, HE npen-
CTaBJsIeTCsl BO3MOXKHLIM, B cootBercTBHH ¢ yKasannamu I1YD
[py olpenesieHuy NONYCTUMOl MOTepH HANPAKEHUS NPHHUMA-
€TCsi, YTO Ha 3aXXHMax BeICLICro Hanpsxenus (6—10 kB)
TPaHCGHOPMATOPOB NOJACTAHUKH TOPOACKOTO THNA HaNpsiXKEeHHE
B nepuoJ MaKcuMyMma PaBHO HOMHHAJLHOMY M HYTO, CJe10Ba-
TEJbHO, HanpsikeHune na cropone 0,4 XB npm XonocroM xone
tpancgopmatopoB B 3toT nepuoa coctapiasfeT 1,05 Uyop.

BausiHHe H3MeHEeHMA HAnPAXKeHUust CeTH NO Mepe y/aJeHHsA
0T HeHTpa NuTanus nuaqioctpupyer rpaduk sa puc, 11.1, no-
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[aT=)}h TIVL T T
\_,],lJU\.«ll['l Anri CRS

o na nafnNTLy  freTH D Yackl HaubOJLIIUX
n ucpnuia A

I paboThLl CeTH B HanboJILIIH
Harpy3ok. Mamenenue Hanpsmceﬂﬂﬂ B JIMHHM BLICOKOTO Hanps-
xeuust AL moka3biBaeT xapakrtep yMeHblUEHHsI HaINpskKeHHs
(0Tpe3oK m#) OT LEHTPa NHTAHHS A0 CHJIOBOrO TpaHChOopMa-
topa AUap, Otpesck nf=E, nokasbiBaer HanGaBky Hanps-

KEeHHUs, 06YCJIOB.HEHHyIO YCTaBKOH YCTaHOBJIEHHOTO HA TPaHC-
dopmaTope nepexmoyatens (OTBETBJCHHUSI) OOMOTKHY BHICHIETO

AUt ﬂZ(AUBF)

Y1 _
r
4
]
f &
m
7:05UH0M AUAB _F ‘ AUT c
T )
1 - 1
Uyom - N\ '8
A 5 8 4 r JV'
ﬂUB,r- r
5) ! y

Puc. 11.1. Cxema (@) u rpaduk (0) H3MEHEHHS HANDPSIIKEHHS B CETH B ne-
pHon Banbonbluel Harpysku:

J11 — nuuny cpennero HanpsxeRHN; J2 —— JHHAA HM3KOFO HANPAXKCHHS

HanpsKeHMs, a OTPe30K fc XapakTepusyeT NOTCPH Hanpsxe-
Hug B camom tpancgopmatope AU;. Hanee orpesok cg oTpa-
¥aeT Mmorepy HalpsixkeHHss B JIMHUM JO YCJOBHOH TOYKH
I' AUpr . Otkionenns HanpsikeHus OT Uwom B TOYkax I' u B
uzobpaxennl orpe3kamu I'g (V) u cB(Vy).

I'padux mocTpOGH mpH YCJOBHM MOAAEpxKaHUsg Ha LEeHTpe
NHTaHUA HanpsikeHHs Ha 5 Y OGosblle HOMHHAJBHOrO, YTO
HMeeT MECTO Ha NpaKTHKe.

11.3. Donyctuman (pacnonaraemas) noreps HanpsKeHWs

Ilpu pacyere 3JeKTPUYECKUX ceTedl MO NOTepsiM Hampsikes
HHs BCerAa BO3HMKaeT BONPOC O KONYCTHMOH (pacnonaraemont)
NOTepe HanpsiKeHHUst. DTa BeIUYUHA He SIBJASETCS MOCTOSAHHOM,
Kak yxe oTmeyanocs, HANpsKeHue XOMOCTOr0 X012 HA LMHAX

HH3KOTO HAlpsSKEHUsi TPaHCHOpPMaTOPOB NPUHUMAIOTCS paB-
oM 105 % nommuanbnoro. Torna oOwas notepst HampAKEHHs
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B cetH, B, 1o nanbonee ynajJeHHOro 3J1eKTpoOnpHeMHHKA, BRJIO-
yasi NOTEPIO HanpsaKeHus B TpaHchpopMartope, cocTaBigeT

AU, =Uy— AU, — Uy . (11.2)

¥ C yueTOM BBHILIECKA3aHHOIO, BhIpaxas BCE BeJHYHHH B iIpO-
IIEHTAax, NoJyyaem

AU, =106 — AU, — Uy, ,. (11.3)

Iotepu Haﬂp"}K%HHﬁ B Tpancgopmatope, Y%, MOryT GuTh on-

peneiedbl ¢ NOCTATOYHOH JAJIS NPAKTHYECKHX LeJeH TOUHO-
CTBIO 1O caeayuen gopmyJe:

AU, = Bs (ugcos @ + uysin ¢), (11.4)

rie Bs==Imnax/Isomr — KO3(MPHUKENT 3arpy3KH TPAHCHOPMATO-
pa; Ua==APx/10S1on,r — aKTHBHASI COCTABAAIOLLAA HANPSIKEHUS
K3, %; APx— norepu mMowHOCTH B 0OMOTKax TPAHC(HOPMATO-

N T
pa, BT, npunumalorca no karagory;¥é, = V 4;— U, — PEAKTHUB-

Has cocramigaioman Hanpskenuns K3, 9Y; wx — HanpsikeHde
K3 rpanchopmartopa, npuHUMaeTcsa no KaTanory, %; cosp—
KO3 NIHEHT MOMHOCTH HATPY3KH, NOAKJIOUCHHOR KO BTODPHUY-
HO# Lien# TpaHChOpMaTopa,; SHOM,T——-HOMHHaJIbHaﬂ MONHOCTh
Tpanchopmaropa, KB-A; luow,r — HOMHHAABHBIH TOK TpaHcC-
thopmaropa,

3azaBasch JONYCTUMBIM HaNPs:KEHHEM Ha 3a:KUMax 3J€K-
TPONPUEMHUKOB U NOJIb3YSICh KATaJOXKHBMH AaHHBIMH TpaHc-
¢opMaTopoB, MOXKHO COCTAaBUTH TabJaHLy AONMYCTHMBIX (pacs
1ojaraeMblX) NOTEPb HANpPSXKEHHst NPH Pa3nUYHLIX 3HAYCHHSIX
COS ¢, KOTOpO# YAOOHO MOJIb30BAThCA NpPH NPOEKTHPOBAHHHU.

Ta6nupa 11.1 cocrassiena ucxoan u3 TpebyeMoi aJs cereH
Kuabix 3fanuil Uyy =95 Y HOMuHanbHOTO HanpsaxkeHus. s
onpefiesieHus AONYCTHMBIX NOTEPb HaNpAMXKEHUs B OCBETHTEJb-
HbIX ceTAAX OOMIECTBEHHBIX 3ZaHHUH 3HaYeHHsl, yKa3aHHbe B
Taba. 11.1, crenyer ymenomiath Ha 2,5 %.

[TpuBenennble HauboJpline AOMYCTUMBIE (pacnoJaraemble)
NOTEPH HanpsizKeHUsl SBASIOTCA NPEACNbHBIMH H YYHTHBAIOT
Jguiib TpeGopanusa [1YD o naubonblIuX JONYCTUMBIX OTKJOHE-
HUSIX HalpDAXEHHUSI HA 33XXUMAX a_HeKTnonnHEMHHKOB OT HO-
MUHAJIBHOTO, B pfire cayyaeB 3Tu npeflesibHble BeIHYUHBL MO-
I'YT OKa3aThbCsl Bhlllle OTBEYAIOWIHNX HAHMEeHbLUHM NpPHUBEAEHHLIM
aaTpartaM, T. €. 3KOHOMHYECKH BBITOJHEIM H COOTBETCTBYIOHIUM
onTHMAJbHEIM cxemaM ceteit, Ilpu nmpoexkTupoBaHuM ciaenye
CTpeMHTBCH K BLHIGOPY cxeM, OJU3KUX K ONTHMAaJbHHIM, H CO-
OTBETCTBEHHO K ONTHMAJBHBEIM 3HAUYCHUAM JONYCTUMBIX NOTepb
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Ta6nuna 11.1. HanGoapmme ponycTumbie (pacnoaaraeMme) nOTepH
nanpsxenns of whn TI1 no nanbonce ynajennoro anekTponpHeMHHKA
B XMHJALIX 3HAHHAX

Momu"?c'rb Kospdrurent Pacnona'raemmemnorepu Hanpswenun, Y, A8 Kosdg-
‘maTopa, | Tpamcgopma- -

KB-A T0p2 1 | 09 I 0,9 o8 | o7 [ 06 | 05

160 1 8,3 )7,12 16,71 1 6,21 | 5,88 | 5,85 ] 5,53

0,9 8,51 17,41 | 7,04 (6,49 | 6,30 | 6,09 | 5,97

0,8 8,67 17,70 | 7,37 | 6,97 | 6,71 | 6,52 | 6,43

0,7 8,84 | 7,98 (7,7 |7,3517,12]16,9 | 6,87

0,6 9,01 | 8,27 |1 803 \|7,73|7,83|7,39|7,32

250 i 8,62 7,27 {6,84]16,31 |5,941]5,71 | 5,57

0,9 8,67 | 7,55 | 7,16 | 6,68 | 6,36 | 6,14 | 6,02

0,8 8,8 17,82 17,47 [ 7,05 6,75 | 6,57 | 6,46

0,7 8,96 | 8,09|7,79|7,52]7,16 |7 6,9

0,6 9,11 | 836 ) 8,11 } 7,79 | 7,57 1 7,44 } 7,35

400 1 8,6317,37 16,93 6,37 15,9 | 5,76 | 5,60

0,9 8,77 | 7,64 | 7,24 1 6,74 | 6,4 | 6,18 | 6,04

0.8 8,9 (7,8917,6 |7,096,79)| 6,61 { 6,48

0,7 9,04 18,1617,8 | 7,46 | 7,19 | 7,03 ] 6,92

0,6 9,18 | 8,42 | 8,16 | 7,82 | 7,60 | 7,46 | 7,36

630—1000 1 8,79|7,19|6,6 |58 |5,34{4,98] 4,73

0,9 8,91 | 7,48 [ 6,94 | 6,29 | 5,81 | 5,49 | 5,26

0,8 9,037,761 7,2816,70}6,28 | 5,99 5,79

0,7 9,15 | 803 |7,62}7.12 | 6,74 | 6,49 | 6,31

0,6 9,27 | 8,31 | 7,96} 7,52 |7,21 | 6,99 | 6,84

HANpsKEHUST H HX pacrIpeReJieHus no sjieMeHTaM ceTn (CM.
ra. 16).

B cayuasix, KOria no KOHCTPYKTHBHBIM COOOpazkeHusiM uag
U3 YCNOBHH HaReXKHOCTH 3JCKTPOCHAOXKEHNst M APYTHM MPHUH-
HaM NPUHUMAIOTCH CXEMBl, OTJAWYAKUIHECs OT ONTHMAJIBHEIX,
ONpeaessIOUHMA CTAHOBAITCS BEJVYHUHDBI, IPUBEREHHbIEe B TabJl.
11.1, Xotophle npyu Bcex YCJIOBHSAX HE MOrYT ObITh NpeBLILIEHHL,
B croxublx cnyyasx uenecooGpasHO BHOJNHATL BapHaHTHHE
pacuerTsl.

11.4. AxTHBHOE M MHAOYKTMBHOE CONPOTHBNEHUE
npPoBogoBs

AKTUBHOE CONPOTHBJIEHUC NMPOBOAHHKOB H3 IIBCTHLIX METAaJ~
n
I

Jor. OnM. onpe
y WSVl V

n
Vans RIS LA

r = L.10—%/ys, (11.5)
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rae L — nanna npoBOAHHKA KM; y — yaenbHas NPOBORHMOCT,
MOXKeT NPHHUMAThCst C YYE€TOM HEKOTOporo yAJHMHCHHA  FHJI
NPOBOAOB 3a CYeT CKPYTKR  IIPOBOJIOK, a1 &JMIOMHUHHSA
32 M/{(Om-MM2); s — cedeHHe nMpoBoAa, MM2.

3HayeHusi aKTHBHBIX CONpOTUBJeHHH | KM aJIOMHHHEBLIX
NpOBOAOB U Kabejielt 7o B 3aBHCHMOCTH OT ceueHHs IIpH 6=
20 °C naHbl HUXKeE!
Ceuenus, MM2 . . . . 2,5 4 6 10 16 25 35

Avtuaune cannar
NS W

AKTHBHBIC npoTHs,)

Hust, OM/KM. « « « «» 126 7,9 5.2 3,16 1,98 1,28 0,92

Ilpodoascerue

Ceuennsi, MM2 . o o 50 70 95 120 150 185 240

AKTtHBHGI® compoTmBNE-
wust, Om/km . . . . . 0,64 0,46 0,3¢ 0,27 0,21 0,17 0,132

Ca
i

Mo npexpapHTENbHBIM HaHRALIM, fy HOBEIX MapoK ajomHHHeBPIX HDOEOJIOB MOXHO
npuHEMaTh Ans ceuenuii 2 Mm® — 15,6, 3 mm? — 10,4, 5 mm2 — 6,20, 8 Mm?—3,9 On/xm.

g npakTH4ecKUX PacyeTOB MOXKHO NMpHHAMATbL CAEAYHo-
e 3HaYeHUSI UHAYKTUBHBIX CONPOTHBJIEHUH Xo NPOBOLAOB H
KabeJeil.

Ilpu npokiaake mpoBOJOB B TpyGax u KaHa/lax CTPOUTE/Ib-
HbIX KOHCTPYKUHMII, Ha JIOTKAX NMyYykamH, a tak¥e ODPOHHPOBaH-
HEIX U HeOpOHHpPOBaHHHIX Kalbejeld tpexdasHbiX, YETHIPEXIPO-
BOZHBIX JIHHuE AJs cedenust xo 6 mMM2—0,1 OM/KM Ha ¢asy;
10 ke 20 16 MM2 — 0,07—0,09 Om/xM; To e philie 16 Mm* —
0,06 OM/kM; npu npokJazke NpOBOJOB Ha ponHKax HJIAH H30-
JSITOpax, a Takxe np# BHINOJHEHHH mnnonpOBOﬂaMH—U»z‘“
0,25 Om/kM na ¢dasy.

11.5. Onpepnenenne notepn HanpsweHus c y4yeTOM aKTMBHOro
M MHAYKTUBHOMO CONPOTUBNEHUH NPOBOROB

Ilpexxne yem nepefiTn K H3JOXKEHHIO MeTOnOB pacuera no-
TePb HanpsxKeHus B ceTsX, mejecoobpasHo pacCMOTPETh NpocC-
TeHIlyi0 BEKTOPHYW AHArpaMmy AJs JuHHH ¢ Harpy3kow Ha
KOHILe.

CxeMa nunuM ¥ oTBeyalowas eii BeKTopHasa AHarpamma mno-
KasaHul na puc. 11.2. Ha nuarpamme otpesok O NPCACTABIACT

cobGoii BekTop (rasnoro wanpsaxenus Uy, B Hayase JUHHH, OT-

pe3ok Oa—Bekrop ¢a3Horo nanpsizkedus Ugpy B KOHLE JHHHH.
I[Tox yrioM ¢ K HEMy OTJIOKEH B HEKOTOPOM MaCliTabe BEKTOP

ToKka Harpysku I. BexkTop TOka otcraer ot BEKTOpa Hamp#-

srotia dmnaany b TANA N OARLIITIT RO TOANLY TOKA _]- DaBen
minnn, UTPCSUR U, llapadiviCiibiibinn BDURIUPYy o s I

AKTUBHO# COCTaBJAWILCH Nagends HanpsKeHud B JHHHH Ir.
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Ot Touku b nepneHRZUKYJISPHO BEKTOpPY Ir OTNOMXKEHA HHRYK-
THBHAH COCTABJAAONIAS MAJeHHs] HanpsKeHHs B JUHHH [x—

otTpe3ok DC.
W3 tpeyroabnuka abc BUAHO, YTO OTPE30K aC NpeACTaBJf-

eT COOO¥ reOMeTPHYCCKYI0 CyMMy NMaxeHni HANPSIXKEHHs B aK-
THBHOM M HHRYKTHBHOM CONPOTUBJIEHHAX OAHONH (ha3w JHHHH,

T. €. IOJHOE Nafenue Hanpsokenus 12, rue 7 — Ve 2.

[Manenue u noreps Hanpsxkenus. JIns HopMadabHOR paboThI
3JeKTPONPUEMHHKOB BaXXHO alOCOAIOTHOe 3HaYeHHe HallpsiKe-

A R X

O e ye l g TR

Upy —lung
o) 1,F,cos¢

Puc. 11.2. Cxema (@) u BexkTopunas nuarpamMma (0) avnaum TpexdasHoro to-
Ka ¢ Harpy3KOH Ha KoHue

Hust. [1oaToMy pacyeToM ONpeAJisieTCs He reoMerpuueckast pas-
HOCTh HANPSAMKEHWUH B HayaJie U KOHLE JIMHHUYM, Ha3biBaemafd
nadenuem Hanpsoenus, a anrebpanyeckasi pasHocTb (Ha gua-
rpamMme ae=Ug—Ugr), KOTOPYIO HA3BIBAIOT notepeil Hanps-

I 2 d s} oo

FCeHILA.
Jns ynpoiueHHss pacyeTroB 32 IOTEPI0 HanpSKeHHA npH-

HHMAIOT HE OTPE30K de, & OTPe30K af, ABAAIOUIMACS POCKLH-
el BekTopa NajieHus HanpskeHus /-2 Ha nanpaBieHHE BEKTO-

pa HanpsikeHus B KOHLE quHUH Uge. Omiubka npu yKa3aHHOM

Jonyniernn He npepocxoant 2—3 %. W3 BekTOpHOK anarpam-
MBI JIerKO BHIUHCJIAEe1Cs noTepsi Hanpsixenus AUy, B:

AUy = I (r cos@ + x sing). (11.6)

Moteps nanpsakenus npu Tpexdasuoii narpyske. Tenepp

JIETKO nepeiiTH OT NOTepH HAaMpsAKEHHUs NpH OAHO(PA3HOH Ha-
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IpysKe K notepe Hanpsxenus npn TpexdasHoil Harpyske, UMes
B Bully, UTO JinHeHHasl IOTepst HanpsixKeHus, B

AU = V'3 AUy;

AU = V'3 1(rcos ¢ + xsin g),

JlJis1 npakTuueCcKux pacyeToB yaoOHee moOJbL3OBATHCH TOM
xe (QopMyJIOH, rfie NoTeps HalpsKeHHsi BolpaXKeHa B NpPOLEH-
Tax M Ie HCNOJB3YIOTC TaOJHUYHBle ZaHHBIE BEJUUHH o U Xo.
Toraa ¢opmyna npun¥MaeT BUA,

AU = V'3 «100/L (rycos @ + x,sin @){U, oy, (11,7
Harpyska na KoHue auuuM MOXET ObiTh 3ajaHa He TOKOM,

a MomHOCTHIO. Torna dopmyna (11.7) npunumaer Bup, %
AU == 10° PL (ry + %, tg ©)/Usow, (11.8)

raie P — momuocers, kBr; L —psvna JunHuM, KM.

Qopmynn (11.7) u (11.8) sBasiorcs OCHOBHbIMH 1 pac-
YeTOB Tpex(PasHHX CeTeH Mo noTepe HanpsiKeHus, ydYHTHBAIO-
HIMX KaK aKTHBHOE, TaK #H HHAYKTHBHOE CONPOTHBJIEHHE INpO-
BonoB. Huxe 6e3 BbiBONOB npuBeleHH GOpPMYJBL AJsi ONPEnE-
JeHUsl TNOTePH  HaNpsiXKEHHsi B JHHHH €  HECKOJbKHMH
Harpyskamu. BuiBog sTux ¢opMyJs, a Takxke noapobHas mero-
AHMKa BBHINOJHEHHSI pPacyeTOB NPHBOAATCHA B KypCax SJeKTpHYec-
Kux cereit {25]

Jlas Barpysok, nNpPHJOXKEHHBIX B OTHEJBHBIX TOYKax Jd-

HiH, 0/0
AU = V3 100 E'(‘ma’o+ Emp Xo) L s (11.9)
HOM

108 .
AU =— S“(pmrﬁquoum, (11.10)
“HoM _summl

AU = 135 Z:pm(r,,—I—xotg(pm)Lm, (11.11)

HOM
1

Hns Harpy3ok Ha yyacTkax auHpH, %

AU = V'3 100 2: Umato+ Inpx) L (11.12)

UHOM
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AU =

\1(P ro+Q x)L; (11.13)

i

U..

hotd

L4

A =—"-Np (r,+xtge))l,, (1119
UHOM H

rie {ma— AKTHBHAS COCTaBJfIOlas TOKAa HAarpy3kH, IpHJO-
XKEHHOHN B TOUKe M JIMHUH, A; {yp— TO XK€ peakTHBHAaf COCTaB-
asiomas, A; [,a—aKTuBHasl COCTaBJfIONlasl TOKA Ha Yy4acTKe
m JauHuH, A; Ipp~—TO Xe peaKTHBHasi cocTaBisiiOmlas, A;
Pm ~— @KTHBHasi HArpy3Ka, TNPHJOXKEHHAs B TOUKe 1 JIMHUH,
KBT; ¢»—10 Xe peakTHBHas Harpyska, Keap; Pm—akTupHas
HAarpyska Ha yJacTke /m JIHHHH, KBT; Qm— 10 Xe peaKTHBHAas
Harpyska, KBap, im— AJiliHa Y4acCTKa ml JduUHHH, KM, Ly —
paccTosinHe OT TOYKH NHTAHUA A0 TOYKH 1 NPHJOXKeHHs Ha-
TPY3KH Pm, KM; @m — YTOJ CABHIa (a3 HArpy3kH B TOUKE M

JMHHH; ¢, ~— yTOJI CABHIa (pa3 Ha ydyacTKe 1M JIHHUH.

(“-.A-._ ....... A TTAAMTIA TIE IS EAREETF  IT O TUAIIOES O RATE  TTET S I CIIOTI
UXEeMa JIHHHH € HECKOJbKHMH HaipPpyskhaMu, MMOSICHAIOHLAR

(dbopmysH, NpuUBeieHHbE BHLIE, NOKasaHa Ha puc. 11.3.

B yactHOM cayyae, HauboJsiee XapakTepHOM [Jis CeTeil KH-
JIBIX 37laHMil, KOrla Harpy3KH NpaKTHYECKH HMEIOT OAuH H
TOT ¥Xe Ko3(d(}HUIHEeHT MOUHOCTH H OAHMHAKOBLIE CeyeHUs Ha
Bcex yuactkax, dopmyan (11.11) u (11.14) ynpoimnatores H
NPUHUMAIOT ciepyiomuil Bus, %

AU =

(ro + %, tg @) me Lons (11.15)

HOM

AU

(ro+xgtgrp')2 L. (1116)

Ilo sTum QomMyrnaM Benytest pacueTnsl JIMHUM € JIOOBIM YHC-
JIOM Harpy3oK M yu4eTOM HHAYKTHBHOI'O CONpPOTHBJIEHHS NpPO-
BonoB. [lpu neGonbliMx AJIHHAX YYaCTKOB npoussefdenus Pi
(pL) yacto onpenensiorTcs B KuJaoBartax Ha Merp. CTpykKTy-
pa ¢opMya npu 3TOM He H3MEHSIETCH, HO ro H Xo NPHHUMAIOTCH
B oMax Ha MeTp (Om/wm).
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11.6. Onpenenerve notepy Hanpsmenus 6es yueta
WHAYKTHBHOrO CONPOTHBNEHWA NPOBOLOE

B psne cayyaeB MHAYKTHBHOE CONPOTHBJIEHUWE NPOBOLOB
MOXKHO He yuHuTHBaTh (Taba. 11.2).

Pacyer cereli 3HAYUTENLHO yIpollaeTcsl, €CJH €ro NpOBO-
aaT 6e3 yuera MHAYKTHBHOIO conpoTHBAenHs. Hus cerell XHe
JHX H o0llecTBeHHBIX 3JaHHH 3TO BnoJHe 0OOCHOBaHHO. rakK
Tabnunma 11.2. HanGoavmne: ceuennst anlOMHHUEBBIX NPOBOAOB
H 3uaveHns KOo3(QQHNHENTOB MOUMHOCTH, TIPH KOTOPbIX MOXHO He YUHTHIBATh

WHAYKTHBBbBIE COTIPOTHBEHHA NPOBOAOB TIPH pacdeTax TPpexdaanou ceTn
380 B

Ceuenge npoeofios, MM* 1pr k osihnrunenTe
MOU[HOCTH
BHA npopOAKH
0,9 0,8 0,7

IlpoBofa aMOMMHMEBEE, NPO- 70 50 25
JoXeHHwe B TpyOax, kamanax,
Ha. JOTKAX TNy4YKaMy, a TaKk¥ke
Kabesiu

IlpoBona, npoJoxeHHble Ha 25 i6 10
ponitkax W H30MATOpax . . .

KaK pacyeTH BeAyTcs AAs nepuoga HaubOJbUIMX Harpysok,
Koraa Ko3(pQHIMeHTH MONIHOCTH BBHICOKH H ZOCTHTalOT 3Haye-
HHiI B OCBETHTEJIbHHX CeTIX H CeTAX MUTaHHS KBApPTHP, CHJIO+
BuiXx noTpebuteneli obiiecTBeHHHX 3panuil (kpome JHGTOB)
0.9 u naxe 0,95. Kpome TOro, npu npoBofKax B KaHaJjax H
Tpy0ax WHAYKTHBHHE CONPOTHBJEHHsi NPOBONOB Mannl. [lpn
3TOM pacyertHass (opMyaa 1Js notepp Hanpsxesus, Y%, npu-
HUMaeT BUJ

1057, &
AU=-20 NPy (11.17)

Y Hom

i

I/IMeH B BHJ.ly, YyT0 AKTHBHOe¢ COHPOTHBJIQHHe l M HPOBOI["
HHKA paBHO
ry ————
0 ¥s 3
MOMNHO HANUCatTe
n

AU = 02“’28 2 : P, (11.18)
HoM .
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3
OGo3uauum nganee Bennuuny Uy, p/10°%, 3aBHCATIYIO TONL-
KO OT MaTepHalla NPOBOAOB H Hanpskenus cetH, dyepes C
PopMysa APUMET BHJL

~ (E P, zm) / Cs. (11.19)
1

[Tpn sapaunom AU usz ¢popmysnn (11.19) nerxo nonyuutb
3HaueHHe TpebyeMOro ceuedusi NMPOBOAOB H3 YyCAOBHEH ponyc-
TUMBIX AOTEPH HATIPAXKEHHA

¥ Pl

Han asyxdasnsix # oauodasHux AuHUA MOKHO BLIBECTH
auayoruynbie POpPMysibl, B KOTOPHIX HIMEHATHCH OyAYT JUIb
BesuuHbl C {1aba. I'1.3),

B pacuerHbix q)opmy.nax ANg OnpeAenieHus GOTEPU HAAPA-
wennn seandunsl Pi{pl), ETPI(Epl) uasuiBailoT MOMEHTOM

Harpysku HaAu CyMMoll MOMEHTOB HATPy3OK ¥ 4aCTo 00c3iava-

Tatauga ii13.

Koa¢énudeuru €
1 AAS ANOMHHHEBMK NPOBOADS
o =
1 Fo=pn 2= E
—— -‘- o ot
s a iz
] ﬁm Crema cevu g
o i | :
TE8 14 £
Puc. 113. Cxema amuuu ¢ wue-
CKOMBKUMH HATPY3KaMy 380/220) Tpexgasnaa ¢ 46
HYNeBHM [POBO-
AOM

380/2201 [syxdasnas 20

C H\?HDR‘ I nnn..
‘d REp

10T OykBoit M uau TM, kB1-Mm.

- EA

ITpu veckoNLKEX COCPEAOTOUYEH- BOAOM
HbIX HArpy3kax HJH €CJIM yyac- 220 Ounnotazuan | 7,7
TOK JIHHHH pM€eT pPaBHOMEPHO ABYXTPOBOHAHA
pacnpesiefleHHyl0 1O AJauHe Ha- 530 GTPeX‘b““a" 0.4
I'DY3KY, MOXHO CYMMY MOMEHTOB oes By
3aM€HHUTh MOMEHTOM OJHOH Ha- 36 Omnodasnas | 0,21
IDY3KH ¢ AJIHHOH JIMHHH, paBHOH ABYXNpoBOAHAA
npuee@euuou J_mnne TaK HanpH- ?3 To e 8'09
» » ,023
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anunoii Iy, lp, 43 narpysku coOTBeTCTBEHHO paBHBEL Py, Py u P,
TO
P+ Pyly+ Pyly = (Py+ Py + Ps) lypun,
OTKyAa
l — .P151+P232+P3{3 (1121)
npure P1+P2_+P3 .

B vacTHOCIH, A1 HarpyskH, paBHOMepHO paclpejieseHHOH
Nu JJIHHE JIUHHH, M,

lopue = Lo+ 12, (11.22)

rjae lo— paccTosiHve OT NMyHKTa NHTaHUs [0 NepBOil HArpy3ku,
M; | — IJIMHA y4acTKa C paBHOMEPHO pacnpelesleHHOH Harpys-
KO, M.

B cnpaBouHMKax RaiOTCsl BHUYKCJIEHHBE 3HAUEHHs TIOTEpPh
HaANpsAXKeHHs] N0 MOMEHTaM HAarpyskH, ynpoularoiiHe paciersl
cetu.

11.7. Pacuer ceTu noO noTtepsam HaNpMKEHUN
NpW HEPAaBHOMEPHOM Harpy3ke a3

DJieKTpU4YECKHEe CeTH XKHJAHX u O00iiecTBeHHBIX 3[aHHuil Xxa-
pPaKTepH3YKTCsi HepaBHOMEPHOM Harpy3koii (a3 gaxe IpH
NPaBUJIPHOM pacnpelesi€eHHH 3JeKTPONPHEMHHUKOB no ¢pazam,
YTO onpejlelifeTcs ChayyalHBIM XapakTepoMm Harpy3ok. Hepas-
HoMepHasi Harpy3ka (as CMeHnlaeT HyJeByi0 TOYKY CEeTH, BHI3H-
BaeT NOSIBJIEHHE TOKa B HYJIEBOM NPOBOJAE, KOTOPbIH NOCTHraer
B Xujabix gomax 40—50 % toka B ¢asnom mpoeoge. [Torepn
HanpsXeHusli B TakOH ceTH HEOAHMHAKOBH noO (¢asaM, B CBA3H
C YyeM MOXeT BO3HHKHYTb HeOOXOZMMOCThL B NMPOBEPKE peXH-
MOB HanpsizkeHH# B KaxKa0i (ase.

[Torepn HanpsixkeHust B KaxAaol u3 ¢as, Y%, moryr onpene-
Jn9ThCs 1o GopMmyie (Hanpumep ang gasu A)

AU, = _Ma_ 1 Ma = 0.5 (Mp+ Mc ) . (11.23)

2C, sp 2C, 5,

rie Ms— MOMeHT Harpy3kd paccMatpuBaeMOii ¢aszm A,
KBT-M; Mg u Mc— MOMeHTH HArpyskH JBYX Jpyrux ¢as,
KBT-M; s4 — ceyeHde npoBoja paccMaTpuBaeMmoil (asb, MM2;
So— CeueHHe HyJleBoro nposofa, MM?;, C,— Ko3adduuueHT
dopmynnt (11.20) ans nByxnposomHoit Jsupuu no tabma. 11.3
(zns amomunusi npu Ugy=220 B C,=17,7).

[lepeniii unen GopMynbl naeT NOTepH HanpsxeHus B (pas-
HOM, BTOpOH — B HyseBoMm nposone. ®opmysa (11.23) npemy-
CMaTpHBaeT BKJIIOYEHHe 3JIEKTPONPUEMHHUKOB Ha (pa3Hoe Ha-
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ppsukenve. OnHAKO B HEKOTOPHIX CJydYasX BO3MOXKHO BKJIIO-
yeHH€ 3JICKTPONPHEMHHKOB (HampHMep, MOHIHbIX MeETaJora-
JIOTEHHDBIX JiaMil, PEHTreHOBCKHX alnapaToB, TPOXKeKTOPOB
1 T. N.) Ha JiHHelHOe nanpsixkeHue, [Ipu cyniecTBeHHOI HEPaB-
HOMEPHOCTH HArpy3KH HEOOXO0JHMO onpejesiiTh TOKH M cede-
HUA TPOBOHHKOB OTAENBHO /Jf Kax0# ¢dasw. [Hnsa Tpex(as-
HBIX JIHHUIT C BKJIIOYEHHEM Harpy3oK Ha JHuHeHHOe HalpsdkKeHHe
MOXKHO BOCNOJIB30BAThHCH CJIEAYIONMMH Bbipa*XeHUAMH AJis Ofi-
penefieHust JHMHEHHBX TOKOB la, Ip, Ic, KOTOpHE 3aBHCAT OT
nopsiika cienosanus ¢pasz (A—B—C umu C—B—A) [28].
[1pu npsamoM cnejosanuu as

=I/I§13 + IZCA + 2 51, sin (@, — Pca + 30%) 5 (11.24)
ly= V Toc+ lap+ 20 pc L psin (Qpc— @54 30°) 5 (11.29)
— VB, B+ 20 o] 5in (gop— #pe + 30°). (11.26)

[Ipu ob6patHOM depenoBanuH (a3 B Kaxaol u3 Gopmyi
(11.24), (11.25) u (11.26) Heo6GXOAMMO IIOMEHATh HMHAEKCLL
yraos (AB na CA, BC na AB, CA na BC). BBHny TOro 410

IpH llpUGKTldeBaHMH INOpAAOK 4YepenoBaHus q)dd HEeHn3BECTEH,
onpenesisiioT JUHEHHbIe TOKM JAJs OOOMX BapHaHTOB CJIEAOBa-
Hus (pas.
JTa 3afaya Moxer ObTb pellleHa C HCNOJb3OBAHHEM CHM-
BOJIHYECKOro Merona H nmpeobpa3oBahueM 3BE3llbl B Tpey

HHK H 06paTHO.

11.8. Pacuer npoeoaos No HaumeHbWwemy pacxony
LBETHOro mertanna

[Ipu pacuere nuHUH, uMellleil OTBeTBJEHMS, IIPH 3alaH-
HOi1 of0lleH noTepe nampsi3KeHHs BO3HHKaeT BONPOC, Kak pac-
HpeILE.HHTb 3allaHHYIO TI0TEPK HANPANKEHHst MEXKAY y4YacTKaMH
JIHHHH, 3AECh BO3MOXKHB pa3JiHyHble pellieH#s, 0AHAKO BCeraa
€CTb OnTHMaJibHOE, NPH KOTOpoM ofecrnedyuBaeTCsi HaMMeHbUIN
Pacxol UBeTHOro Merajijia NPOBOAOB. TeopeTHyeckH 3Ta 3aja-

Ha peuiaeTcst nyteM cOCTaBJIEHHsI ypaBHeHHsi, CBfI3bpIBaioUlero

ﬂﬁLpM MOTANNa oy TMINNpATAT T o nanaun‘rnahﬂu MU
NS BN AVLD QYD CAgAgLEl ALY IJHUUUAUD JIFLLIEINL % 1uyuu;\..1yu 4ViN: WiKLl1lKZiiig

B TOM 4ucJie ¢ NepeMeHHOH noTepeit HanpsiKeHuss Ha OXHOM U3
y4acTkoB.

Ecnu B3aThb nmepByio npousBofnyi ob6beMa MeTajna no
S9TOH nepeMeHHOH M NPHPABHATH €€ HYJIO, MOXHO NOJYYHTb
S8HAYCHHEe CEYEHHUS ITOr0 yyacTKa, OTBeyamoniee HanMEHbIIEMY
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TaGnuna 114 Koshduunentoi Npuschesnn MOMEnTOS
Kosdduurent
JHrA OTBeTBJAEHHE IpuBeAcHUSA
MOMENTa
Tpex¢gpaznan € HYAEBLIM Onnogaznoe 1,85
NpOBOAOM
To xe JByxX¢azsoe ¢  HYJAEBLIM 1,39
NpOBOJOM
IByxdassan ¢ nynesLiM Ojanogaznoe 1,33
NpOBOAOM
Tpexdasnas Gez HynseBOro JiByxdasnoe (mByxmpoBoj- 1,15
npoBoOaa Hoe)

pacxoiy UBETHOro Merajna npoeoaoB. ONHAKO 3TOT MeTOR
BeCbMa TPY/JIOEMOK M MpaKTHYECKH PACIPOCTPAHEHHS B NMPOEK-
THpoBaHuM He nojsyyus. C 10CcTaTOYHOH TOYHOCTBIO MOXKHO
NpH OMNpELLJEHHH CCYeHHsi NPOBONOB KaXKJAOr0 ydyacTka, MM?,
NONIL30BaThCS NPUOJUIKeHHOH QOPMYyJION

s = Mapus (11.27)
CAU
raie Mupue=2ZM--Zam — npuBelileHHBlt MOMEHT Harpysky,
iBr-M: XM —cyMMa MOMEHTOB HArpy3ku MJaHHOI'O M BCeX
NUCJICAYIOIHX 10 HanpaBJieHHI® 1NOTOKa 3HePrHd yYyacTKOB
(BKJIIOYast OTBETBJIEHHS C TeM e YHCJIOM NPOBOJIOB B JIMHHY,
YTO M JaHHBIH yyacTok); 2am — cyMMa MOMEHTOB HarpyskH
BCEX NOCAELYIONMX IO HAanpapBJeHUIO NOTOKA 3HepPruu yyacT-
KOB C JIpYTMM YHCJIOM NpOBOJIOB, YMHOXEHHBIX Ha Ko3(QQuuu-
€HT MpHBEJEHHS MOMEHTOB ¢, NpHHUMaeMnlil o TabJ. 11.4.
Pacnpenenense J0NycTHMbIX NOTePb HANPsiXKeHHs] MO yua-
CTKAM CeTH Ienecoo0pas3tio NpOHU3BOAUTL NO  YCJIOBHSAM HaH-
Gosibllefi 3KOHOMHYHOCTH (10 HAMMEHPLIMM pacyeTHbIM 3aTpa-
TaM). 3TH Bolipockl paccmaTtpuBaiorcst B ra. 16. Bo muorpx
CJIy4yasax YCJOBHe 3KOHOMHMHM LBETHBIX METAaJJIOB HE COOTBETCT-
ByeT MHUHHMAJIbHBIM pacyeTHBIM 3aTpaTaM, OJHAKO BOMPOCH
S5KOHOMMH UBETHBIX MeTaJiJioB BCE €ll€ fABJAIOTCA aKTyaJ/bHbl.
MH, O3TOMY pacyeT CeTu IO HaHMEHBLIEMY Pacxoay HUBeTHOro
MeTaja ciaellyeT CUHTaTh LesecooOpasHbIM.

11.9. PacveTt npocToli 3amKHYTOM ceTH

B psize cjayyaeB npu Beibope cxeM [IMTAOUIUX JIHHUI KBap-
THD Jinb0 BHYTPHKBapTHpPHOi TPynroBOfl ceTH ueJecooGpasHo
NPUMeHsITh NPOCTHIE 3aMKHYTHle ceTH. Pacuer Takofi cern MO-

166



WeT BHIOAHATECH, KaK OObIMHOH Pa3oMKHYTOH, €ClH mpefBa+
pHTELHO ONpEIeNHTs TOUKY Tokopaspena. ITpocras 3aMkmy-
TAs1 CETh ¢ HECKOJBKHMH COCPEAOTGHEHHBIMHE HAIPYy3KaMH H O~
HODOABLIM CEYCHNEeM npeAcTaBiexa Ha puc. 11.4.

Mouocts, kBT, (unu Tok), nepepaBaeMasi no JHHHE OT
wetouunka A, moxer OulThL oupefesiena na Qopmyne

P = Pilitplstpmls (11.28)
Lé

PacuetroMm onpenessiercs ToU-
Ka, HArpy3Ka KOTOpo¥ nuTaercs
OT ABYK UCTOYHHKOB (3auepHeH-
HBY TPeyroJbHuk Ha puc. 1{.4).
373 TGUKA HA3bIBAETCH TOUKOH
ToRopasaena, CyMMa COCTaBAR-
IOMINK HATPYIKM OT UCTOUHUKOB
nutanstn A u b pasra Pa+-
+ € 5 =pi+p2-+ps. Puc. 114, Cxema npocTofl 2aMK-

[locie onpeneseHust TOUKH  yyroR cert
TOKOPa3Aesa 3aMKHyTafd AuHHA
ychioBio pa3pe3aercd B 3ITOH
TOUKE Y fadbHEHUIME pacyer BeBeTrcH, Kax MR ABYX pPa3oMk-
HYTBHIX JIMHHH,

C npudusnuanbHON TOYKH 3PeHHMH BulOJiHEHHE pacyera
3aMKHYTOH BHYTPHAOMOBOfi CeTH OCJOKHAETCA TeMm o0cTON-
TEALCTROM, 4YTO H3-3a neperekaHud TOKOR RO yHacTKaM CETH
3afgava CTAHOBUTCH HeONpeAeseHHOHU, NOCKONbKY UYHCO Kpap-
THP, YYACTBYIOUIMX B CO3MaHUH HATPY3KH #a JAAHHOM YuacTKe,
HesiaBecTHO. TouHoe pellexue 3aAaYyd BO3IMOXKHO JHIUbL DIPH
NPHMEHEeHUH cnelHanbiblx MeTonosB. Mcno/lb3oBanHe HX Tpe-
GyeT TPYAOEMKHX PaCyeToB, BHINOJHEHue KOTopmx HanGofiee
UefiecOO0pPaluC Ha JNEKTPOHHOY Bou¥cayTeNbHOd  MallliHe,
Tem e MeHee M3nOXEHHAs METORMKa pacdeTa mpu mpocTol
8aMKHYTO# CeTH HaeT npubJiuKeHubie, HO BO3SMOXHble AJIA HC-
N0Jib30BAaHHST PE3YJbTaThl, NO3BONSIOUIHE OUEHHTh IIpEuMyule-
CTBa 3aMKHYTOH CeTH.

11.10. Ocobennoctt TpexdasHuiX HETLipeXNPOBOAHAIX CETEH
OCBELLeHWA € Fa3oPaszspPAgHLIMM NaMIamM

Kak n3pectno, HenuHeHHOCT XapakTePHCTHK  JIIOMHHEC-
MeHTHLIX, PTYTHBIX ¥ APYrHX ra3opas3psfublX JaMil, a Takke
Hajnyue B MX UeNH 3JieMeHTOB MHAYKTHBHOCTH H €MKOCTH BhI-
SLIBAIOT 1OfiBJIEHHE BBLICHIMX rapMOHHYeCKHX COCTABJAAIONIHX

TOK3, CYIECTBEHHO M3Menaonivx Harpy3Rry HyneBOro nposoia

F Mo g
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Jaxke npy paBHOMepHO#H Harpyske ¢as. Hccnenopanus noka-
3aJid, UYTO TOK B HYJieBOM IIPOBOJe MOXeT JOCTUraTh 3HAYEHH],
6a13KHX K 3HayeHHIO TOKa B (asHoM nposope. Ilpr koaddu-
nHeHTe MomlHocTH npuMepuno 0,95, ob6ycjoBneHHOM MOpUMeHe-
HHEM CBETHJIBHMKOB C KOMIleHCauueil cos ¢, uTo 00si3aTesbHO
LNSl KUJBIX U 001leCTBeHHbIX 3[1aHHH, TOK B HYJIEBOM MPOBOE
nocturaer 85—87 Y% ¢asnoro. BMecTe ¢ Tem Hafo YYHTHBATS,
YTO YacTOTa NMepeMeHHOro TOKAa B HYJIeBOM IpOBOje paBHA
1pexKpaTHOi 4acToTe ToKa B (asHbX npoeonax, T. e. 150 I'u.

MatemaTuyeckuii aHaJjud3 BONPOCA C TOYHLIM YYETOM BCeX
(aKTopoB BechMa CJioXeH. B ¢Bsizn ¢ 3THM [26, 27] Omau npen-
I'PUHAITH NONHTKH PacCMOTpeThs BONPOC O NMOTEPRAX HaNpsKe-
HUSl B TAaKHX CeTsIX C yueTOM psijia JAOMyuleHHH, NpHeMJieMBIX
LJsi TpakKTHUYeCKUX lenefi: a) Inpeanosaraercs, 4ro ¢opma
HpUBOH TOKa OJiM3Ka K TpaneueuiaJspHOi; 6) cocraBjsioniye
TOKA Bbillle TpeTheil TapMOHHMKH He YYHTBIBAaIOTCSl; B) Hanps-
teHHe B KOHLE JIMHHM TNPHHATO CHHYCOHAAJILHBIM, HTO 6JIM3KO
K AeHACTBATENBHOCTH. MrHOBeHHble 3Ha4eHHs (Pa3HblXx Hanps-
JKeHHit B KOHIe auHKuH, B, MOryT OLIThb BHpaXKeHn CJACAYIOHIUM
o6pazowm

Uy = V2U,sinat;
o=V 2U,sin(of — 120°;
Ue =V 2U, sin(wt— 240°,

roe Uy — neiicteyome
KOHLe sinHun B.

MruroBennoe 3HayeHue (PasHOro HaNpsiKEHHs B HabaJe JH-
HHMH onpejensieTcsl KaK CyMMa MTHOBEHHBIX 3HauyeHHH Hanps-
XKEHHSl B KOHLE JHHMM ¥ NaXCHHI HanpsKeHusi, BbI3bIBAEMBIX
TOKaMH nepBoil ¥ Tperbed rapMonHk. [Ipu 3TOM yutTeMm, YTO B
HyJIEBOM MPOBOLIC MPOTEKAET CYMMa TOKOB BBICIUMX rapMOHHK,
KpaTHbiX TPeM, ¥ B3aWMHO YHHYTOXAIOTCA BCEe BHICHIHE rap-
MOHHYECKHe, cABuHYThle Ha 120 u 240 °,

‘C yueToM CKa3aHHOro MrHOBEHHOE 3HaYeHue HarnpsrKeHust
Neppoil (pa3wl B HauyaJie JIHHUH, B, NPy OJMHAKOBHIX CEYEHHSX
(a3HbIX ¥ HYJEBOIO TNIPOBOJHHKOB MOXeT OblThb BLIpaXKeHo
ypaBHEeHHEM

Uy = U, Vgsin wl - allVfrsin(mt_(p)_;_
+a,1 V2% cos (wt—cp) + a,1 V2 rsin (30t — gg) +
~Lﬂ..l]/9"lf '?. t—rn..\—L'%n‘.IV‘)r‘x‘

bt il AR =

X sin (3ot — s} -+ 3az { V' 2 3x cos (3ot — ¢s),
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rie a; — Ko3(pduUHeRT aMIVIHTyAb nepBofi rapMOHHKH; Q3 —
TC e TpeTheit TapMOHHKH; ¢ — yroJi casura ¢pas Mmexny To-
KOM M HanpsiendeMm Ha Harpyske, HpHHHMaeMIaIfI paBHHIM
CJJ.BMI}' pas3 IIBPBUH rapMoOHHKH; (3 — YI'0OJl CABHI'a ans TPCTh
eit FTapMOHUKH.

[locne cooorBeTcTBYOHIMX Npeobpa3oBaHuit H onpenesne-

Husf kK03pduuuentoB a;=0,33 (npeanosaras, 4To TOK B HY-

JIeBOM RPOBOJie paBeH (pasHOMY) H a;—-=]/l-—a§==0,94, a Tak-

Ke Mepexois K AeHCTBYIOIIMM 3HAYEHUSIM, NOJYYUNU (GOPMYJIY
LJSl HanpsiXKeHusi B KOHLE JIHHUH,

U=} U2+ 0,8812 (r cos ¢ -+ xsin @) — 2,6472 r2 —16,721x2 —

— 0,947 (r cos @ + xsin @). (11.29)

[Moteps Hanpsxenus, B, serko onpenensieTcd Kak pas-
HOCTb HaNPAXKEHHH B HayaJie U KOHIle JHHHH

AU =U,—U, (11.30)

U B IPOLEHTAX
AU = Y=Y 100, (11.31)

3]

Caenyer, OAHAKO, MOMHUTb, UYTO JIMHeHHasi NOTepsi Hanps-
MeHHg B MAHHOM ojvUuae He MOXKeT ﬁk‘l'l‘ln TMIOJIVUeHA NIVTeM VM-

FEE L UL N &5 A AR AL AR ATE vu-J PR e A4 AVANrAAR ™ A Ans Sfway PReedlia 27 ¥ 2 RedVd

HoxeHust AU Ha V3, 1ak Kak B JIUHEHHBEIX HaNpaAXeHusaX HC-
ye3al0T rapMOHHUYECKHE COCTABJISIOLINE, KPATHbIE TPEM, HO 3a-
TO LEHCTBYIOT BCE OCTAJILHBIE HEYETHbIE I'aPMOHHKH.

B pape cayuaeB BO3MOXKHO NpHMEHEHHe HEKOMIIEHCHPOBAaH-
HEIX 6afnacTHHX YCTPOHCTB, npH KOTOPHX TOK B HyJeBOM
nposone coctasiaser okoso 50 Y% ¢asHoro, nostomy ¢opmyJia
(11.29) 6yner uMerh HECKOJBLKO UHOI Bul, B

Uy =} Ui+ 0,96F (r cosg + xsin q)° — 1,441° F* — 57" x* —
— 0,98/ (r cos @+ xsin ). (11.32)

Jnsi npoekTHOH NpakTHKH BaXXHO 3HATh, B KAKHUX CJydasX
uesecoo6pa3no BeCcTH pacyeThl NOTEPh HANPsIXKEHHA 1O OTHO-
CHTEJILHO CJIOXKHHM BHpaxenunaM (11.29) u (11.32). Hans sTol
unesu BHpaxenusi (11.29) u (11.32) Gulam HeCKOJBKO mnpeob-
pasopaHhl, NIpHYEM NEPBHIE HX YaCTH Pa3JjOXKEHH B PSR H OI-
PaHHyeHbl NEepPBHIMH OBYMsi 4JieHaMHM, BTOpble YacTH COXpaHe-
Hbl Ge3 H3MeHeHHH. DTo NO3BOJUJO BhiBecTH (POpMYJibl npe-
AENbHLIX AJHH KaOeJbHbIX H BO3AYLIHHIX JIMHHE, NPH KOTOPHIX
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Ta6numna 11.5. Npepenshsie arunst KaGeroHsiX @ gO3AYWHHNX Auuwlt

an INGND B nna unTonNnkly naCueTh! OOTENE NANNYU MELHD MOTYT MANBATUTR O
§ LA ¥ PETT=IEN BV ARE T MENPEISSIIINE W § 3 P w AT

PR BN U R St Tl v T H e Es

6e3 yueTa BLICHIMX [aPMOBHYECKHX TOKA

INpedensHan ANKHE Ka- [Mpenennnas ANuHa

Ceucrue Tok Ha- enbyolt nuHuK, M Tox ra- BOSAYLWHONH AYHHH, M
MM rpys3ku, Al _ .l rp¥sxkn, AL —

cos ¢=0,9 , cosp=l 56 cos=(09 { cosp=0,5

4 38 116 % | - —_ -

6 46 143 98 - —_ —
10 65 170 116 - —_ —
16 90 198 140 105 154 139
25 115 250 180 135 157 181
35 135 286 225 170 136 197
50 165 321 277 215 106 199
70 200 342 332 265 78 { 183
95 240 340 386 320 57 165

120 270 | 327 434 375 43 151

OIHOKA MO CPAaBHEHHIO ¢ pacyeToOM No OOLIUHBIM QOopMysiaMm He
npessitiiaer 10 Y% (ta6n. 11.5). Ecan npuBenensivie ganubl ape:
BHILAIOT yKa3aHHble B TaGa. 11.5, pacuersl uenecoobpasHo
BecTu 0o Boipakenuss (11.29) u (11.32).

Ipusenentbie B T20A. 11.5. npesenbiivie AAHRLI npu TOKAX
HArpy3ku [, OTIMYAIOULHXCA OT MaKCHMallbHO [ONYCTUMBIK,
HKOJKHE ObITh HiepecyuTatbl B OTHOLeHUHA [aoa/l.

O1MeTHM B 3aKJil04eHHE, 970 BbICLIME rapMOHUYECKHe Ha-
NpSHKEHHS H TOKA YBEJHUYMBAIOT HOTEPH INEKTPOIHEPruH U CO-
KpamwamT CpoK cayxOul u3onauud. BHOBL noluepkueM, 4TO
AONYCTUMbi€, HATPY3KH NPoBOAOB TpexdasHblX JHHHE, nPoKJa-
AbiBacMbIX B KaHallax uad tpybax, npHHuMaiOTCa ¢ npH pas-
HOMepHOJi Harpyske ¢)as, Kak ANf 9eTelpex npoBoLOB B OAHOH
Tpybe.

Crneayer Takxke npHHUMAaTh CXeMy COoeiuHeHHit Tpancdop-
MaTOpOB, MHTAIOL(HX ra3opaspsiHbe HCTOUHHKM cBeta (npH
yAeNLHOM Bece mx Harpyskn Goaee 20 %, uto GeiBaer 9acto
NpH nMuTaHuu OGuIeCTBEHHBIX 3nannit), TPeyroJbHUK ~— 3BE3-
A4, a npH MCNOJNL3IOBAHHH TPEXXKHMJBLHBIX Kabened ¢ anoMHrue-
BOii 000JIQUKON NMPHMHHMATL TAKHE ceyeHHd, fIipH KOTOPBIX Npo-
nycknas crnoco0HOCT, 000JIOYKH, HCNOJL3YEMOH B KauecTBe
paboyero Hyls, He HHKE PacueTHOro TOKa JMHUH. B HEKOTO-
DBIX CJyYasix 3TO MOMKET BbI3BaTh TNOBbllleHHe CedeHus kabe-
neit Ha ctynedp. OTMETUM, 4TO BONPOCHL BJHAHMSA BHICIIMX
TaPMOHHYECKHX B OCBETUTENBHBIX CeTAX € ra3opaspsaiHbiMHA
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HCTOYHHKAMH CBETa NOAJIEXKAT B AalipHeiiuieM ryiy60KOMy H3y-
yenrHio.

Mpumep 11.1, OnpenenwTh NOTEPI0 HaNpsiKeHuss B KoHue Tpexdasuol
annun 380/220 B, nposoxenHofi B rtpybax, cXeMa KoTopoil NpuBefieHa HR
puc. 115 (cos ¢=0,9).

Pewmenne 1. Onpepensiem akTHBHOe CONMpOTHBNEHHE NpoBOAa Ce-
yennem 50 mm® (cm. crp. 158)

rg= 0,64 OM/KM.

40 25 25

o [e]e] =

A
16
2 =
374 Py K
20k8r Z20rBr 20kBr X U OB T 'y
3 3
it
Puc. 11.5. Cxema K npHMEpY 3= 2
111, Tlonyeprwytsie unpH — 2 v
AJIHHa, M; B KpyXKKax — ceue- 2
HWS TIPOBOJHUKOB, MM? 1 = <

z 3
1,=30M]"  1,=30m
_ 2 .
Puc. 11.6. Cxema K npumepy 1&\ XAHB-—EED 3115001510

11.2, j_A

HunyktusHoe conporusieHne Ans ceyermii Bbiue 16 Mm2? npunuMaer-
csi Xo=0,06 Om/xm.

2. Onpegensiem NOTEPIO HanNpsKenus no gopmyae (11.15)

\ 108
Al = 280% (0,84 4- 0,06-0,48)-(20-0,04 4 20-0,065 - 20-0,09)=1,8%.
3. OnpenensieM notepio Hanpsxerus mno popmyde (11.16)
108
AU = 2807 (0,64 4-0,06-0,48)(60-0,04 + 40.0,025--20-0,025) =1,80%.

Pe3dynvtatet pacueros no gopmynam (11.15) m (11.16) cosepiuenno
OAHHaKOBEIe,

Npumep 11.2. BenoanuTb pacyeT NHTaOllefi 4YeTHPEXNPOBOAHOM nu-
HE B 16-3Tazkpom xujom nome., JoM obopyaosal cCrauMOHapHBIMH 3J€Ks
TPHYECKUMHK NANTAMHM YCTAHOBJEMHOH MmoiHocThio 5,8 xBr. Hanpsikenne
Cern 380/220 B; ponycTHMYIO TOTEpI0 HampsXKCHWA B JIHHMH NPHHSTH
2,3 %. 3amuTy NHHHH H CTOSIKOB BBINOJHWTD ABTOMATHUECKHMHK BEIKJIOYA-
-‘TeJiAME ¢ KOMOMHHPOBaHHBIME pacuenutensmy, Ha KanoM 3TaxKe mo ye-
‘Thipe KBapTHpH obuiell niaowaneic mo 45 M2 xaxpas. OcTanbHBle HCXOA~
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Hele naunele npusescH ua puc. 11.6. JIposona aponoxenw 8 Tpydax u
KAHANAX CTPOUTEAbHHX KOHCTPYKLHE.

Pewenwne 1. OnpeficasieM pacuerHylo Harpysky Ha croske. Ilas
STOrO, NOAL3YHCH JAaHHBMU Taba. 3.1, npHEHMMaeM  yAeNbHYID HACPY3IKY
KBapTUph npp oblieM KoJHueCTBe KBApTup 64, NPUCOCANHEHHBIX K CTOSIKY,
Pyn = 1,3 kBr/ksaptupa. I71a ke Harpyska Oyaer #a yuactke BB. Ilpn
5TOM YYHTBIBAEM, 4TO 175 KBaPTHp mJowanbio 1o 55 M? nanbaska K yaeb-
HOHM Harpyske we npoussopurcd. Cienosatensno, Py = Pgp= 1,3-64 =
= 83,2 kB,

2. OnpepesisieM pacuYeTHYIO Harpy3Ky Ha yuactke AB (128 keapthp),

Ha ocvoBaumnm 1abn. 3.1 ¢ uurepnonsinucy Py; = 1,04 kBr/keaprupa.
Taxum obpasom, P o5 = 1,04.128 = 133 kBT.

3. OnpepensieM pacueTHHE TOKH, NpuHumas cos @ = 0,98 B coorsercr-
BHH C YKa3aHWsIMH, UPHBeJleHHHIME B TaOa, 3.3,

Lo Iy =210 o9
Br ™ "BA™ 'y 73.380.0,98 ’
133-10°
= = 906
las 1,73-380.0,98 A

4. B COOTBETCTBHH C YCJIOBHEM TNPHHHMACM aBTOMAaTHYECKHE BBIKJIHOYA-
TeJH ¢ KOMOWHUPOBaHHHWMH pacuenutensimu cepru A37 (cm. taba. 10.3).
Has soikiouareneit 2 B 3 lagr=Imax v lapr>>129 A. Tlpuuumaem tpex-
NOJIIOCHBIH  aBTOMATHYECKH BeIKJKOuYaTesap THia A37160Y3 Ha HOMHHANDbe
ublii Tok 160 A ¢ pacuenuresnem Ip = 160 A.

Has eoikiouatenss I faprz>206 A. Ilpuniimaem A37260¥3 na HoMu-
HaJbHel TOK 250 A ¢ pacuenwtenem [p = 250 A,

[puusitele HOMEHAJIbHLIE TOKH pacuUenHTe sl OTJNHYAKTCH APYr OT LY~
ra Ha [Be CTyneHW CTaHAADPTHOH IKaJsl, YTO COTJIACHO BPEMS-TOKOBHIM Xa-
pPAKTEPHCTHKAaM 3THX ariiapatoB oGecneynpaeT CeJACKTHBHYIO pabory 3as
H{UTHL

5. Bubupacm 1ipeqBapHTeJNbHO CEYEHUS IIPOBOLOB 10 YCJIOBHAM HOINY-
ctimoro HarpeBa. C sroft penbio, nodab3ysick I1YJ, npunumaeM ceyeHus
crosikos (yuactkn B’ w BJ[), Bumo/menuwx npososamu Mapku ATIB-GG60
ceyenreM 50 Mm2 (Jpon = 130 A). VYumrTpiBas, YTO 1pH ceueHusIX Gosee
25 Mm2? ceueHue HYJieBOTO MPOBOAA MOXKeT NPHHHMATbCsi paBHHIM MOJNOBHHE
ceyeHusi asHoro NpoBoAa, ceyeHue HYJEBOro NpoBOAa TMPHHHMACM paBHBIM
25 mmZ TlonpaBku Ha TteMneparypy OKpyxkamlied cpeisl He BBOIHM, TNoOs
CKOJILKY TeMriepatypa B nome He mpesblinaer 25 °C,

6. Tlposepsiem npuufitoe CeyeHHe Ha COOTBETCTBHE XaPAKTEPHCTHKAM
samptTHpx annapatos. [lo rabn. 105 ¢ yveroMm TOro, uro AaHHas# JHHHA
3aUUIIAeTCs OT neperpysks, caenyer, yto Ka=1, mostoMy lpon=160 A.

ITo ycn0BHIO COOTBETCTBHS TOKY B3allWTHOrO anmapata MNPHXOAWTCH
NPHHATL ceyeHHe dasnoro nposBoaa 70 MM? (Jpoa==160 A) u ceyenne Hy-
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neBoro npoona 35 mm2 3anucmBaem Ha cxeme ATIB-660 3(1)<70) +1X38.

7. AuanornuHo BuOHpaeM M 1poBepsieM cevenue JutHH AB:

a) N0 HArpeBy UPHHHAMaeM lpenBapuTensyo npoeopa mapke AIIB-660
3(1X120) +1X50, nns koTopEX Inon=220 A;

6) fnon=250 A. 1 8 pabHOM ciyyae no YCJOBHIO COOTBETCTBHS 3a-
IUHTHOMY annapaTy mnpuxofntcs npuHars AIB-660 3(1X150) +1X70
(1non=255 A),

8. Tlpon3ponum pacueT JHHEH 110 NOTEpe HaUpsiKeHHsi. YuuThiBasi, 4TO
KoagppuunenT mowuocTe cetd papen 0,98, pacuer penem 6€3 yuera MHOYK-
THBHOTO CONPOTHBJIEHHS NPOBOMOB.

Pacnpenenenne nonycTHMOI MoOTEpH HaNpsiXKeHHsi MEXKIY OTAEJbULIMNA
yYaCTKaMu JiMHHu Liesiecoo6pasno npousBOAMTE H3 YCJOBUH MHHHMaJIbHBIX
3aTpaT LUBETHOro MeTajna. PacueTs! oKasalw, 4TO AOiTycTUMas oTefs Ha-
NpsiKeHHs NO/KHa GwTh NPUHATA ¢ OKpyrjeHHeM na yuactke A6 —1 %
¥ Ha yuactke BBJ] — 1,3 %. Torna

AU Pl 13330 0.73 %
AB T g T 46150 0™
83,2.30 83,2.24

A — = 0,96 % :
Usan 46- 150 + 46-70 A

ZAU 4p = 0,73 4-0,96 = 1,69 %,

T. €. MeHbIle JONYCTHMOTrO N0 yCIOBHIO npHMepa 3uauennsi 2,3 U3
83,2.24
46-70
IAU 45 =0,7340,6 = 1,33 %.

AUgr = =0,6%:

Ilo pesynbTaTam pacdeTOB BHAHO, YTO ORPEeNEJSIOMIHM (PAKTOpOM MpH
BLIGOpe ceueHHit MPOBOJOB B JaHHOM CJlyuae OKasanuch TpeGOBaHUs 1O CO-
OTHOIIEHHSIM JONYCTHMBIX TOKOBHIX HArpy30K H HOMHHAJbHBIX TOKOB paciie-
nuTesell aBTOMAaTHYECKUX BHKJIOYaTedicH. )

[Tonbaysice ponywennem [T¥3 (cm. taGn. 10.5), MoxkHO Obljio OBl CO=
XpanuTh cedenusi 50 1 120 MM2, TOCKONbKY NONMYCTHMBIE TOKH STHX CeueHmuh
Gosbilie, yeM TOKH Harpy3kd. OoHaKo B CeTSiX UTaHHs KBapTHP, TpeOyolilEx
3aluMTH He TOABKO oT K3, HO 1 OT Neperpysku, Kak MpaBujio, STUMH AONY-
[UEeHHSIMU He 110Jb3y1oTesi. [1pn 3TOM yunTHBaeTcsi HeBO3MOXKHOCTD KOHTPOJ ST
TOKOBOH Harpy3KH B YCJIOBHAX KHJoro 3nanusi. KpoMe TOro, peKOHCTpYKUHA
SNEKTPOCETH B JKHAWX 3JaHHX OOKUHO NPOU3BOAMTCH peaKo, TI0ITOMY
yIeabHhe HATPY3KH MOTYT CO BpeMeHeM 1IpeBBICHTb YCTAHOBJEHHBIE Ha Tep-
crieKTHBY. HeTpyano Buaerb, YTO CTOJMb 3HAYHTEJbLHOE OKpPyriieHHe B MeHbe
1Wyl0 CTOPOHY MOKET NPHBECTH K HeAONYCTHMOMY MNEperpeBy XKHJ TPOBO-
AoB (cM. ra 9).

B naunnoMm npumepe, IIOCKOJBKY ce€Tb 3alllMIaeTCsi He TOJBKO ot K3,
HO B OT neperpyskn, NoJkKeH OBITE BwIIOAHEH pacyeT Ha cpabaTWiBaHue an-
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Haparos sawurel B KOWue AMHHH OpH oasobdasuwx K3. Mertomwka takoro
pacyeta npusemeHa B ta. 5.

fMpumcp 11.3. OnpenendTh CeYenHe 1IPOBOMOB, NPOJIOKEHHBIXK 8 TpyOe,
H BHIOpaTb SAIUMTHBEIL annapaT HA OTBETRIEHUH K Tpex(azHOMYy KOPOTKO-
3aMKHYTOMY 3JeKTpOABHraTe/l0 MOIHOCTLIO 17 KB7.

HoMunanbHblit TOK snexTpoaBuraTenia Inom,s=32,6 A; kpatnocts nycko-
poro Toka K;=7. ¥Ycnosna nycka aerkune. Temneparypa s nomenienny 25 °C,
Jluuns nognexur sawure 1oabK0 o1 K3.

D cHIeue 1 Tl woananudhd 1ITATNANG rifd Uy
L= F N Py y O 5 O =Y 1. kIQ y\,.r]Ul,uwn.m AiCLE Pwu 1L§»Fikl i

yerve §=10 MM2 {}on=47 A); Taon>>Inom,.
2. BuiGupaem npemoxpabnTend tuna [1H-2 (em. Tabn. 10.1). [lnaskue
BCTaBKY BHOHpawoTcs 1o asym ycnosuam. (cM. 7abn. 10.4).
!B(_‘, ]uom3—32 GA
IBYGR 7'32.6

IBC: a = 2.5 =91 A.

Tpunumaem npesoxpanrrenn [1H-2-100 ¢ HoMunanbHBIM TOKOM nAaBKoM
BCTaBKH fpc==100 A.

3. [Iposepaem npuusiToe Ce4YeHUE HAa COOTBETCTBHE HOMHHANLHOMY TOKY
AABKoil Bctasku. Jluuus saulfmaetca toacko of K3 (cm. taba. 10:5)

Tnog = 0,3315¢=0,33-100 = 33A,
33 < 47 A.

Takum o6pa3oM, CoxpaHAETCA ceyentie, BHIGPAHHOE H3 YC/IOBHA AOMYCTH-
moro narpepa ATIB-660 3(1X10).
4. Ana samuts oTeeTslelHs K AAHHOMY SNICKTPOABHIATENO Bbifepem
}lpexno.nmcubm aBToMarHueckHfl BbIKowaTesb cepuu AE20 (cm. 'raén 10.2).
PHHHMAEeM HOMMHAJbUBI{ TOK TEM/OBOr0 MAKCHMAaAbiOro pacuenareas pe-
[YRHPYEMONO  aBTOMATHYECKOrO  BHIKAOYATeNsl N0 JABYM  YC/IOBHAM
{Ta6s. 10.4):

2 1r25IHOM.3 = 1:25'32t6 = 4] A.
lyen o0 22 1 2lgyek =1,2-7-32,6 =204 A,

[Mpunumaem no ta6n. 10.2 Tpexnoaiochbléft aBTOMaTHYECKNA BHIK/IIOUA-
Tedib PeryaupyeMslii ¢ temnepaTypHofi koMnencauuved AE2046-10P Gesz no-
FOAHNTENDHEIX KOHTAKTOB ¥ pacuenHrenell HAa HOMHHAJIbHBIE TOK 63 A ¢
HOMMHANBHBIM TOKOM Temposoro pacuenurenss fp==50 A u ycrasko#i Homu-
HanbHoro Toka pacuenutens 0,9-50=45 A. Tok ycraskn asnekTpomaruut-
HOLD PACLEITNTENs MTHOBeHHOro ACHCTBUA Jyor,e0 AAHHEIX aBTOMATHYECKHX
BRIK/IOyaTeselt cocrasnser 12/, 1. e. 12-50=0600>>264 A.

5. TlpoBepsem npunaTOoE CeYEHHEe HA COOTBETCTBHE 3ALLUTHOMY annapa-
Ty. Jlns 3TOro ompenensiev TOK cpabaThiBauds KOMOMHMPOBAaHHOrO pace
HenuTens

]Cp= 1,25'113 - 1,25'45: 56A.
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Corhatto 1a6a. 10.5 npn samure Toapko or K3 nonyctamuil Tox npe-
BOLHHKaA A0OJXKeH OBITh
lnon}O,Slcp == 0’8‘56 = 44,8A < 47A.
TakuM 0oGpasom, onpeledsiOLIUM sIBJSIETCH YCJIOBHe AONYCTUMOTO Hg*
rpeBa u coxpansiercs npunstoe ceyerine ATIB-660 3(1)<10),

napa ABeHagLatas
PACUYUET CETEM MO YCHNOBUSM MYCK

IVU' IF1FYY § b7 \D"l’_‘

KOPOTKO3AMKHYTbLIX INEKTPOABUT ATENEN

buicTpo nporekaoiiye.npoueccy H3MeHeHus (CHHXKeHHs H 1O-
BHIIEHHA) HaNPsAXKeHHs Ha3blBalOTCs KoJeOaHMAMM Hanpsxe-
HHUS.

Cornacuo 'OCT 13109—67* «Hopmel KauecTBa sJsekTpH-
4elKOH SHEPTHH Y €€ SJIEKTPONPHEMHHKOB, NPHCOEIHHEHHBX K
3JEKTPHYECKHM ceTAM obllero HasHauyeHus» H HOBOH pelak-
it n. 2.1' naHHoro pokymeHnta (HameHeHune Ne 2, pee/eHHOE B
Jaeictere ¢ 1 asryera 1979 r.) kone6GaHus HanpsKeHua OLEHH-
BAlOTCA:

4) pa3MaXOM H3MEHEHHH HaMpsKeHHs — Pa3HOCTHIO
MeXy CAeAyIOWHMH APYr 32 APYrOM 3KCTPEMYyMaMH orubato-
el neficTByolMX 3Haueinil Hanpsaxernus. Ecan ornbaionias
NEeACTBYIOIHX 3HAYEHHH HanpsiKeHWs HMeeT TOPH3OHTAJIbHBIE
YyYaCcTKH, TO pa3Max H3MEHEHHH HaNpskeHusl OTIpeneJiserca
KaK pPa3HOCTb MeXIy COCeIHHM 3KCTPEMYMOM H IOPH3OHTAJb-
HbHIM y4aCTKOM HJH KaK PasHOCTE MEXJAY COCEAHHMH rOpH3COH-
TaJbHLIMH yuacTkamu, B

U =U
HIi B IpoHeHTax oT Unon

6U — Umaac - Umin 100;

HOM

—U

max miny

6) yacTOTOMH H3MEeHEHHH HANPAXKEHHS
. m
f - T s

rjie m — KOJIHUeCTBO H3MEHEHHH HalpsiXKEeHHSl CO CKOPOCTBIO
usMeHenui 6osiee | Y% B cekyHnoy 3a BpeMsn f;

B) HHTepBaaamu (Af) Mexay CJaeAyIOUWHMH pPyr 8a
HDVFOM H2MEeHeHUHAMU Hﬂﬂnﬁ}KPan ﬁnHuPM ecnu PIHTPDBFIJIB!

Ava aatnt a¥2 R aa o2 T2 S0 a2 T LIRS okt A EE LY Sefd T3 L9 B O LRI DD

BpeMeHH MEXAY KOHIOM OAHOro H3MEHEHHs H HauaJIOM (,.nelly-
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ouero NpoucxoiaT B TOM XKe HanpasJeHHH MEHee YeM 3a

NNA n A o BaUAROAHUYG NOCCMATRURAINTOT WAK QUM
U,U"t L’ iU 31[] FiO Vi1 115k 7] V“VL.VI“IIJII]J“IUI\-’II JRLE LY UM‘JU-

JlonycTuMble SHAYEHHS pa3MaxoB Hanpsxkenus, %, B 3a-
BHCHMOCTH OT YHCJla M3MEHeHHH HanpsAXKEHHA Ha 3axHMax
JIaMDl HaKajvBaHHsi npuBelens Ha pHe. 12.1. Bcecolosnbtin
Hay4HO-HCCJEA0BATENbCKUE B NPOEKTHBIE  HHCTHTYT «TAX-
NPOM3JIeKTPOITPOEKT» PEKOMEHAYET M0JIb30BATHCA KPHBOW PuC.

12.1 § aas  rasopaspaaHbix

suz?jm*rr*r“rrrrrm namn [30].

t J H XapakTepHbM MNPHMepOM

y | TAKUX KH3MeHneHni Hanpsxe-

( HHSi B CeTH SBJIAIETCA CHHXKe-

X ! l HUe HanpAXKeHWs, *BoizbiBae-

Z T~ MO€ INyCKOM KOPOTKO3aMKHy-

B N TOTO ACUHXPOHHOTO 3JIEKTPO-

L AByraress, MyCKOBOH TOK KO-

. AR Topore B 4—8 pas Oonbue
rJ._l___‘_,_J_LT_L_L-.L-—L—'—J——-'—

T a,aﬂai aos ot €ro HOMHHAJLHOrO TOKa, Ms3-

1

\ Harenenus, mus Waverenisye 3@ 3TOTO B nNepBbili  MOMEHT

nycka B CeTH BO3HHKaeT pe3-

E:;IC. 12.1. ,[DI.OHYCTHMH: gaaM& KO€ CHHyKeHHe Hanpﬂ}KEHﬂﬂ,

p el ATDEXCD 88T amieecn cpamNTEASHO na-

- JO€ BpeMms, 3aTeM 110 Mepe

pasrona pBsHraressi H YMeHb-

HMEeHKs NIYCKOBOIO TOKa Ha-

npsikeHue cHoBa noBBUNAETCA. Jlasi AudTOB MOXKHO NpHHH-

MaTpb KOJIH4ecTBO BKJOYeHyH B yac 60. Ilpu noakitouenun

K OAHOMH CeKUMH LIMH HECKOABKHX {n) Ju(TOB HHCAO BKIIOYe-
HUl npuHuMmaerca 60n.

pn npoexkTHpOBaHHH 3JeKTPHYECKHX ceTeli MHJBIX H 06-

HIECTBEHHBIX 3J4HHIT BO3MOXKHOCTHL COEMEHIEHHOrO fHTaHud
paboyero ocBerieHHy ¥ CHJIOBHX 31€KTPONPUEMHMKOB, B fiep-

S = S = - S m mera f R AU A e AR SEN-IVERLAEA AU [y i» ;i\zt}‘

Byi0 ouepenp JHQTOB, N0MKHA OHlTe NpoBEpena pacyetoml
ITHM pacyeTOM ONPENENSeTCst KaK BO3MOXHOCTb HPSIMOro
MycKa ABHraTeas, TAK H pa3Maxu H3MeHeHHMH HaUPsiKeHW§ Ha
IIHHAX BBOJHO-pACIpeNeUTENbHOTO YCTPOUCTBA 3[1aHHA, K KO-
TOPOMY MOMHMQ CHJOBBIX 3JEKTPONPHEMHHUKOB MOXET OblTh
NPUCOe/IHHEHA OCBETUTEIbHAA Harpy3Ka.

Mg-rommecm pacyer NONOMHHTENBHOR NOTepU dHanpyixe-
Husl, B, BosHHKalOWed NPH Nycke 3JeKTpOABUTATENS, OCHOBaH
Ha npubavxxeHnon dopmyse

AUy = V 3 1 iye (r cos @ + xsin ), (12.1)

! CeTb 3BaKYyauuOMHOTO H ABAPUAHOTO OCBEU(CHHS NPHCOSIUHSETCS K
CHJOBOH ceTH HE3aBHCHMO OT 3HAYEHHS pPa3Maxop H3MEHeHHH HanpPsizKeHus.
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rie €oS ¢o — K03(p(pUUHEHT MOILHOCTH 3JIeKTPOABHTAaTENA NPH
nycke.

Ecau ceTb COCTOHT H3 Y4acCTKOB, COIIPOTHBJIEHHI KOTOPLIX
n n '
Yr u ¥ a connoTuraemuag nuTamnern Tnaucthonvaro-
=l La e ] L) lelyvllluulvlllll.l. l!“l“lvu—‘vlv lt’“ll‘\rut’l'l“.v

1 I
pa r; ¥ Xr, TO BhIpaXeHHe B CKOOKax npaBo#i 4aCTH ypaBHe-
nust (12.1), oﬁoaﬂaqaeMoe yepes A, OM, npumer BuA

[ \
A = r+ r,,) cos ¢, + ( X x,,) sin Q.
2 2

Ecyrd npHHATB, YTO NMyCKOBOH TOK 9JIEKTPOjBHTaTEuin, n,
yMEHbINAeTCHA NPakKTHYeCKH MPONOpPLHOHAJBHO YMEHbIUeHHI)
HanpsAMXeHNs Ha ero 3axuMax

l“YCK = [IIYCH UIK/UHOM = Ki lHOM-Il UIK/UHOM’ (12-2)
rape Up— HanpsixkeHHe Ha 3a)KUMax SJEKTPOJBHrarels IpH
ero nycke, B; K; — KpaTHOCTb yCKOBOTO TOKa (1o KaTaJjory)!,
Jsiom,n — HOMHHAJBHBIH TOK 3JIEKTpOABHratesas (f10 KaraJory)s
A, 10 ¢popmyna (12.1) npumer Bun

UJI - V§K: Un Iuom,n A/UHOM‘ (12-3)

Hanpsaxenne Ha 3axumax saekrpoasuratens Uy OGyner
PA4BHO pESHOCTH Me}!{ﬂy Haﬂpﬂ}KeHHBM X0JocTOoro Xxoj4a mnmura-
JOLlero lpanl.,tpuymalupa H TOJHBIMH NOTEPAMH HAlIpAXKEHHHA
B CeTH, KOTOpHE B CBOI0 oOuYépeAb CKJAAABBAKOTCA H3 [TOTePH
HarpaKeHns, BBEI3BAHHOH Harpvsxoﬁ L0 nycKa 3JeKTpoaBHra-

TeNA, ¥ NONOJIHUTEbHON no'repu HanpsixkeHWs, BLI3BaAHHOM
TTV(‘E(('I

\.v.l\vuus a

Uy =U, — AU, — AU, = 1,050, — (AU, + AU). (12.4)

’5
"3
Q
=
Q

HerpyaHo mokasartb, 4TO ¢ y4eToM cKa3aHHOro dopmyna
(12.3) mocne mnoAcTaHOBOK M fpeo6pa3oBaHuit HPHMeT BHA

AU, = 73Ki o A (10U o —AUe) (12.5)

UHOM (UHoM + V3 Ki IHOM.JI A)
rie AUy BoipazxeHa B [IpOLEHTAaX.

* KpathoCTh TyCKOBOrO TOKA, NPHHAMAETCS MO KaTajory, MOXKeT 6HITh
HECKOJIPKO NPEeBEHILIEHAa 33 CYeT allePHOIMYeCKOH cararoliell TOKa B Teye-
Hlle nepBbIX ABYX-TPEX HOJyHEPHONOB, HTO HMeeT 3HaucHHe NpH seIfOpe
YCTaBok alirapatoB 3alUHTHI, oc0OeRHO AnA SJIEKT[)OL[BHFaTe.HeH MOL{HOCTBIO
90 kBt u Gosee. Tlpy pacuere pa3Maxzos H3MeHEHHst HANPSIKEHUS anepHo-
ANYeckasi COCTABAALIAS YYNTHIBATHCS HE [OJIKHA,
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Has  GonbiiMHCTBA NPaKTHYECKHX cayuyaes dopmyday
(125) MOXKHO ynpocTHTb, €CJH MPHHATH, YTO HIJA PpeXHMa
MaKkcHMaJiLHOW pacueTHo# harpyski, AU, coctasaset 0,08 Uyoy.
Torna AUy, %, paBHa

AUH — 167K; Tuomen A . (126)
Unou -+ 173K I'gom 1 A
L5 onpenenendss A B-¢opmynax (12.5) u (12.6) uyxHO
3HaTh KOI(Q(HUHEHT MOLIHOCTH NPH MycKe 3JeKTPOoABHUTaTeNs.
Koadduuuent MoulHoOCTH B NePBHI MOMEHT focdle BKJIIOUCHHS
MQXKHO ONpenesifsTh Kak cpenHee apH(pMeTHuecKoe H3 ABYX
BLMHCJICHEBIX 3HauYeHull .no ¢opmynam (12.7) u (12.8).

COS.@Py = COS Quom [ o + :13 K!(l - Nsom) ’ (l2°7)

(- Sgom) K;
08 \ m,, -+ 0,025K2)
cos (p, = Nrtons €05 Pyom ( n f) (1258)
(1 = Syom) Ki

rie mop=Muycx/Mnom — KPATHOCTb ITyCKOBOTO (Ha4albHOT®)
MOMEHTA 3JIEKTPOABHIaTeJsi ({10 KaTaJory); Syom — HOMHHAIIb-
HOe- CKOJbXEeHHE; Muon — KITJ npH HOMHHaJLHOH HArpyske
3J1eKTpOJBHTaTeJIsl, OTH. €L,

Bo3MosxHOETs npAMOro mycka KOPOTKO3a8MKHYTOrO 3SJeK-
TPOABHTATEJIS ONpPENEASETCS H3 YCJIOBHSA

U, > 1, Wtyex Ko, (12.9)

rae Up, — HanpsikeHHe Ha 3axHUMax 3JjeKTPOaBUraTe/s B A0+
JsiX HOMHHAJILHOTO HanpsikeHHs; Muwex=Munex/Muom — Tpe-
6yemass KpaTHOCThL HA4aJLHOTO MOMEHTA INMPHBOAUMOIO MEXa«
HH3MA; Ka — KOo3¢hpuuBeHT 3arpy3kH  3JIeKTpOJABHraTeJs;
Ll — Koa(p(puuuem 3afaca.

[1pu onpepeneHHH 3HAUeHHH KPATHOCTH HA4yaJbHBIX MOMEH-
TOB fyex HEKOTOPHX MEXAHH3MOB MOXKHO PYKOBOJACTBOBATLCA

CIACAYVIOIIMMY QaHHBIMU!

BesTuasitopy . . . c e e . -« 0,4-0,5
Komnpeccopn uempoﬁemﬂble ¥ nopiuHe-

BRIE . . . 4 . . e e e e e e s s 0,4

Hacocw nenrpobexknne u nopilHeBbe . . 0,4

JInpTH maccaxupckue W rpy3oBeE . . . 1,7—1,8

Cranku metanaooGpaGarpiBaionine (Tokap-

HBlE, CTPOraabHbie, (pesepHne) . . . . 0,3

Yerofiuusas paboTa OTAeJbHBIX BK/QUEHHBIX 3JEKTPONBH-

raTeseit He OymeT HapyllieHa INPH MyCKe e
JBHTATEJf, €CIH MaKCHMaJbHBIE HX MOME

178

E

€ O HOTO 3JIEKTpO-
Thl OynyT OoJibiiie

=
jo}



MOMEHTOB COMPOTHBACHHS NMPHBOJHMBIX MeXaHH3MOB. B stom
clydae

Ui Mgz >1,1K,, (12.10)

rAe Mmax=M max/Muyom — KPATHOCTb MAKCHMAJbLHOTO MOMEHTA
3feKTpoiBHratesia (10 KaTaJaory).

Yeroiluugocts paboThl MyCKOBBIX ainapaTos 3JIEKTPOJABH-
rarefiedl, paborafonux OT PaccMaTpHBAEMO# CeTH, He HApy-
fLiAeTCH, TaK KAK MarHHMTHbIC MYCKATeNd M KOHTAKTOPHl He OT-
KAI0YAIDTCH NPH CHUKCHHH HATIPSKCHWA Ha WX 3aXMHMax MO
60—65 % HomuHaJbHOrO. B CBfI3U ¢ 3TUM B GOJBLILKHCTBE CAy-
4aeB NpoBEepKa HOPMaJbHOH PaGOTHi MyCKOBOH amiiapaTyphl Oc-
TAJIbHBIX 9JIEKTPOBHraTeliel He TpebyeTcs.

PacuertoM cHHXKeHHSi HANPSKEHHA Ha 3aMHMaX IAEKTPO-
ABUTATEJSE fIPH €ro [TycKe ONPEAEAMETCS TAKIKE H PAsMax H3-
MeHeHnlt Hanpsikennss #a wnHax BPY, & kotopomy woxer
ObiTb NpHCOEdHHEHAa OCBETHTENbHAA Harpyska, HawuGosee
ceppe3HbiM ciydaeM, TpeOyouiuM o006sa3aTe/IbHON NPOBEPKU HA
KoAeGaHHe Hanpsxenus, Apsanercs nyck andra. 3mech caeny-
€T HMeThL B BHALY, YTO HOMHMO COOCTBEHHOIG 3JEKTPOJABHraTe-
aa audTa, cosgalonlero AYCKOBOH 70K B MOMEHT BKJ/IOYeHHH,
CYILECTBEHHYIO POJib HrPAET IIEKTPOMATHHTHBIH TOPMO3, BKJIIO-
YeHHe KOTOPOro B ceTh (OMHOBPEMEHHO C 3AEKTPOJABUraTe/ieM)
BEI3bIBAET JONOJHHTEJNbHBIH MYCKOBOH TOK TOPMO3a..Pacyerh,
BHINOJIHEHHbIE [JIs1 pasjHYHBIX CXEM 3[aHHil, NoKa3ajH, 4To
JOROJNHUTEJLHOE CHHXeHHE Hanpﬂ}KeHHﬂ, DLIODANNUT DBNRJIIUYCT
HHEM 3JEKTPOMarHUTHOrO TopMmo3a, cocrasaser 0,3—0,5 Y.
B npaktuyeckHXx pacueTax 370 HOMOJAHUTENLHOE CHHIKEHHE Ha-
NpsKenns Moxet npuHUMaThes paBHeiM 0,4 %.

Hy:xHO uMeTh B BHAY, YTO B JIOOBIX CJAydYasix He CAEHyeT
HOMYCKATh CHHIKEHHS] HANPsKeHus 6omee uem Ha 15 % (Une >
>=0,85), ockosBKY NPH 3TOM MOXET He BKJIOUHTBECS [YCKOBAH

amnapatypa u He cpaboTaer 3JIeKTPOMarHMTHbIH TOPMOS3.
HononHutenbHoe  CHUMEHHE  HanpsiKeHusl, BHI3BAHHOE
BKJIIOYEHHEM TOPMO3a, MOXHO HE YUHTHIBATHL NIPH {IpPOBEpKe
BO3MOXHOCTH NycKa sleKTpoisuratens audra. Jleno B TomM,
YTO TOPMO3 OOBLIYHO IJIyX0 MOAKJIOYEH fTapaliielbHo 0OMOTKaM
SNIeKTPOBHraTeis, NI03TOMY HafpsikeHHe Ha OOMOTKYy TOpMO-
3a [ofaercsl yepe3s OCHOBHBIE KOHTAKTH KOHTAKTOpa OLHOBpe-
MEHHO C BKJIOUEHHEeM 3JeKTpoJABHIaTessi. Kak TONBKO fIKOpb
TOpMO3a HauHHaeT BTATMBATECHA, TOK B ero oOMoTke OHICTPO
CHHIKaeTCsi,  JHIIb Nocske 0cBO6GOXAeHHS 3aTOPMOXKEHHOH Jie-
Oellky CTAHOBHUTCS BO3MOKHBIM NYCK 3JeKTPOJBHIaTelid.
CaenopatenpbHo, Haluyhe 3JEKTPOMArHHTHOrO TOPMO3a JIHLIb
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HECKOJILKO yBeJIMYHBA€T BPEeMSAl NMyCKa 3JieKTPOABHTaTeJsA, 4TO
LOJIKHO YYHTHIBATBCH NPH pacyeTe 3JieKTpONpHBOAA H BEIOOpe
MOLIHOCTH M THNA 3JIEKTPOABHraTesis. BMecTe ¢ TeM MyCKOBOR
TOK TOPMO034, HAaKJaAblBasICh HA MYCKOBOI TOK 3JIeKTPOIBHIa-
TeJIA, YXyAlideT pe:xxHM pabOTH 3JE€KTPOOCBENIEHHS, BBHILYy 4e-
ro 3T0T TOK HeOOXONHMO YyYHTBLIBATb NpH ONpejesieHHH pa3Ma-
XOB H3MEHEHHi HANpPsAXKEHHA B OCBETUTEJLHOH CeTH IpPH MyCKe
nudra.

AnanornyHyio MeTOAMKYy pacueéTa MOXKHO HCMNOJIb30BATh
IJIs OnpelesieHHsl pa3MaxOB M3MEHEHHI HanpsKeHHsl B JIHHH-
X, K KOTOPHIM MOAKJIIOUEHH peHTIeHOBCKHe anmaparthbl, TOK KO-
TOpbIX B pexKMe ¢oTtorpadypoBanyss AOCTHraeT OGOJbLIOTO
SHaY€HHsl, OHAKO [JHUTEJBHOCTH mpolecca HE Npephinaer
0,1—0,2 c. INpaBusbHbli BHGOp MapaMeTpoB ceTH K obecre-
yeHne HeoGxoaumoro ypoBHsi HanpskeHusi (85—90 % Ugowm)
HMMEIOT BaXKHOE 3HayeHHe AJIl MNOJiyyeHHsi BBICOKOKaueCTBEH-
HbIX PEHTTeHOBCKHX CHHMKOB.

MNpumep 12.1. OnpefennTs BO3MOXKHOCTE NYCKa  3h€KTPOABHI AT/
aupra MomHocThio 4,5 KBt cepun ACM 52-6, Bramoueunoro B ceTbh NoO Cxe-
Me puc. 12.2 B Touke r. Onpenenntb NONYCTHMOCTb NPUCOeAMHEHHs K ILiHe

ABHraTenss Ha paboTy ApYyroro sjexTpoaBurateass angra. JLOM AByXCek-
unoHHbli. O6wee yneno nugToB 4.
Pewenne 1. OnpenenseM napaMeTpsl ceTH, PYKOBOACTBYACh Ka-
TANOKHBIMH NaHHBIMH,
ro==5,7 MOm; x.=17,2 MOum;
ra6=0,34-0,15= 49,5 MOm; x4 6=0,06-0,15=9 MOwm;
r6.6=1.98-0,06 =119 MOm; x54=0,09-0,06 = 5,4 MOm;
re,. = 1,98-0,03 = 59,5 MOm; x4 ,=0,09-0,03 = 2,7 mOm.
2. ITo Katanory npunuMaeM napameTph SJeKTPOABHraTeseh:

Inoma= 12 A; K; =4,5 my=2,2; Myex=2,3.
3. OnpenensieM Ko3(dOHUHECHT MOMHOCTH NPH Ilycke ABUraTens no
¢opmynam (12.7) n (12.8):
cos pp==0,52.
4. Onpenennem sHaueHue A AN TOUKH 6:
As=[(49,545,7) 0,52 -4 (9 4- 17,2) 0,85] 10—3 = 0,051 Om.
5. OnpenensieM aHauenuwe A and TOUKK 6:
Ag=[(49,564-5,7+119)0,524 (94 17,2.4- 5,4) 0,851 10— = 0,12 Om
0. Onpenennem 3nadedue A ans TOYKH e:
A;=[{49,5+ 5,71+ 119-} 89,5) 0,52 - (9-+ 17,2+ 5,4+
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+2,70,85]10—* = 0,15 Om.
7. OnpefeaneM AOROMHHTENbHYIO NOTEPKO HANDSIKEHUS NpPU OYCKe 3/IeK=
Tpoasui arcas B To4Kax 6, 6, 2, no gopmyie (12.6):
167-4,5-12.(
£, = i-4,5:12-0,051
' 380 4+1,73-4,5-12-0,061
[67-4.,5-12.0,12
AU, = d - = 2.76 %
i 380 4+ 1,73-4,5-12.0,12 53
167-4,5-12-0,15

AU = =3.420 .
de¢ T 3504-1,73-4,5-12.0,18 %

=1,19%;
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8. Ounpenensiem no ¢opmyne (12.4) vanpsikeHHe Ha 3aXKMMaX 3JeKTPO-
ABHTATENA NpU €r0 nycke (NOJHAR NOTEPs HANPSAIKEHUs B CETH NPUMHUMA-
etcsl pasHoit 8 %) B BOSAIX HOMHHASBHOIO HanpsKewHs:

Up o= 1,05~ (0,08 4 0,034) =~ 0,94,

9. [NposepseM BOSMOXKHOCTD mNYCKa 3JEKTPOABHraTeNsl MO QopmyJe
(12.9), npunnMan K03I)pPULUEHT 3arpy3KH PaBHBIM elHHHLE

0,942.2,2> 1,1.1,7.1, 7. e.1,94> 1,87,

Pacuetr nokKa3biBaeT, uTO npsiMOfi mycK ABHraTe/Ns obecneunBaeTcH.
10. Hanpgxenne Ha 3axumax paborarwuiero Jasuratens (rouka 6)

Up. v = 1,05~ (0,08 4- 0,028) = 0,95.

11. IlpoeepsieM ycJoBHS HOpMaZbHOR paGOTH ABHraTensi BTOporo JH(Q-

Ta, pykosoacTsysick dopmydoit (12,10),
0,952%2,5>1,1-1; 2,07 > 1,1

B yOexpaaemcs B TOM, 4YTO BTOPOH ABHrarens OyneT mpoposxaTbh pabotaTh,

12, OnpepensieM cHHKEHHE HANPSKEHHs Ha BBOJAHOM YCTpoOicTBe B
TOYKe 6 npu nycke Asuratensi Judra. [Toanoe CHHKeHHE HANPSIKEHHS B
TOUKe 6 CKJjajbBaeTcd M3 CHHIKEHHA Haﬂpﬂ}{(ei{ﬁﬁ i'lpii ﬁ'YCKe ABUTaTEe N A
NOTEePH HanpAXKEHHS NPH BKJIOYEHHH INEKTPOMATHHTHOTO TOPMO3a:

AUgg =1,1940,4 = 1,59 %.

=y

151



B paccMaTpuBaeMOM  JABYXCCKHHOHWHOM JIOMe YCTaHOBNEHO YETHIpE
andra. Tpu yucae BrMoYeHHH Kaxkioro audra A0 60 B yac ofbillee uHLIO
BKJIIOUEH il JM(TOBLIX YCTaHOBOK B uac cocraButT 240. M3 kpueoit puc. 12.1

T LIRS MO HALITIMZOLT AN U NI POCVT O T IO OT MIIRAONIrMm
BI’%JJ,IIU, !T}TG J..l.Ull.yl.Tl'il.VlUL \..llfllll\\-lll’l!.- lll—llll.lﬂﬂ\\.lilln VUL LIADJTIC ) {il—li’{"}.cl}iiu

23 9%. Takum o0pasoM, npucoenyHeHHe OCBETHTEALHOH HArpyskd K CHIO-
BOMY BBORY B AaHHOM CayHac AONYCTHMO.

I naBa TpuHaguaras
ONPELENEHUE MOTEPb MOLUHOCTH 1 DHEPIMM

ngeﬂaqa a-nPKTﬂQBHepFHH HPHRﬁ KHO COnboBOKnaeTcs I1o0-

bl of TR Oy \-vl;rluuujl‘,l..\ I

TePAMH MOLLHOCTH U SHEPTrHH B TpaHC(I)OpMaToan U JIMHUSX.
YKasaHuble noteph pocturalor 12—15 9% sceit BupaboTannpi
5HEPTHH H TMOKPBLIBAITCA 324 CYeT yBeJHYEHHs MOLIHOCTH HC-
TOYHUKOB TNHTAHHA M IPONYCKHOH crocoGHOCTH BCeX 3JieMeH-
TOB CeTH, T €. 34 cHeT MOBbIIIeHHS KanHuTanoBJoXeHHi. Kpo-
M€ TOrO, NOTepH 3HePrud BJAEKYT 3a coboit nmepepacxon Ton-
JIMBA Ha 3/eKTPOCTAHUHMAX 3SHEProcHcTeM, UYTO OCOGEHHO
AKTyaJIbHO B COBPEMEHHBIX YCJIOBHSX.

Tlotepn MCIWHOCTH B 3HEPrHH 0053aTeNBHO YUMTHIBAIOTCS
IpH TeXHHKO-3KOHOMHYECKOM COMOCTABJIEHHH Pa3JjMYHbIX. Ba-
PHAaHTOB cxeM »3JeKTpocHaGxeHuss. O HUX HeOGXOOMMO fOM-
HHTb IIpH BLIOOpe HAHBBLIFOAHEHLIEro pexuMma >SKcIJlyaTanHH
9JIEKTPOYCTAHOBOK. [0 MOCJielHEr0 BpeMeHHU 3STHM BOIpPOCAM
HE YIeJIAJIOCh NOJIXKHOTO BHUMAHHA TIPH [IPOEKTHPOBAHHH BHYT-
peHHHX ceTefl, XOTA naxe omjiayvpaeMble notTpeCHTeseM MoO-
TepH 2JIeKTPO3HEPTHH B 3THX ceTsiX Bce paBHO TpeOyioT pacxo-
na ocrpopedunHrHoro Tonuea. Hike usnaraerca KpaTko me-
TOAHKA pacyeTa nOTepb MOLWHOCTH H 3HEPTHH B OCHOBHHIX
3JIeMEeHTaX 3JIeKTPHUECKHX CceTel.

OO6mue mnoTepH aKTHBHOR MOILHOCTH B TpaHcQOpMaTope,

KBT, onpenensitorca u3 BeIPaAxXEHHA

v ¥ L, UWUE LY | ALV I F1 Fianw

AP, = AP .+ AP, [?, (13.1)

rne AP =AP; — noteps akKTUBHOH MOILIHOCTH B CTaJH TpaHC-
dopMaTopa npu HOMHHAJBHOM Hanpsxkenud, KBT; APy=
=APy — 10 xe¢ B 0OMOTKax IMpH HOMHHAJBLHOH Harpyske
'rpchcpopMa'ropa kKBT; Pp= S/SHOMT— OTHOLIeHHEe JeHCTBH-
TeJLHOH Harpy3kH K HOMMHAJIbHOH MONIHOCTH TpaHcdopma-
Topa (KO3(pHLHEHT 3ATPY3KH TpancpopmMaropa).

[Mortepu peakTHBHOH MOIWIHOCTH B TpaHcdoOpMaTope cOCTOAT
M3 NOTepb HA HAMAarHvyvpanve (OHH MPAKTHYECKH HE 3ABHCAT
OT HAarpy3kH) W NoTePb, OOYCJOBJIEHHBIX NNOTOKAMH pacCesHHs,
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KOTOpBle HaXOMSITCH B 3aBHCUMOCTA OT Harpy3x# TpaHcdop-
MaTopd
YkasasHble NnoTepyn, Ksap, oOnpefessloTcs U3 BbIpAXKEHHA

AQ, = AQ; + AQ,F* (13.2)

Beaudnupl APey=AP; 1 AP, —AP, NpHBOAATCA B KaTaJjo-
rax ua tpancpopmaroput, AQx u AQk, KBap, onpef€NAIOTCA MO
KaTaJIOMHBIM JAHHLIM!

AQ, = l/ (ﬁfﬂ)‘?—- APL ~o 1, S,0n/100;  (13.3)

100
AQy = 315 ke 107" Y Znomar (13.4)

1w

rie s — HanpsiKeHHe KOPOTKOro 3aMblkanus tpasicGopmarto-
pa (mo katapory), %; Ix — 1ok xoaocroro xoaa tpascdop-
MaTopa, %; Xy — BHAYKTHUSHOE conpoTHsiedue TPaHchopma-
Topa, Om.

[Totepu akTHBHON MOHIHOCTH 8 JHHUSX TPeXa3HOH IAEK-
TPHYECKOl CeTH C.paBHoMepPHORl Harnyzko#t ¢a3, kBT, paBHH

APy =Bl ry 107 {13.5)
H COOTBETCTBEHHO PeaKTHBHON MOULHOCTH, KBAP
AQy = Bl ay x5 107", (13.6)

“ﬂf‘}r‘ﬂ'ﬂ nNnTe
K AWIRAY Ay 1V W

PakaioT B NPOUECHTAaX PaCyeTHON MOULHOCTH

NU MOHIEOCTH B TUHEUU nanauvmauud TOKAa RhLl-
II,II- IR ELA LIV 1 K1 &F WAIRLAZEARR ll\ﬁr\;nl\.’ ——

AP, = AP, -100 . (13‘7)
Pmax
Ecan peakrTHBHasi COCTaBAANIARA NOTePH HAMPFAKEHHS Ma-
Ja H €0 MOXHO npeHeOpeus, TO MOMHO YCTAQHOBHTH CBA3b
MeXIy RoTepsAMH nanpszxeHus, %, u Mownocrs, %. HekcTsu-
TEJIbHO, B JaHHOM Cliydae Bas Tpex¢asHo# ceTH

AU = ?’naax n COS @ 100;

UHOM

. 312

AP, = —ma 3 100,
Prax
Torpa
APn = ——. (13.8)
cos= ¢
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[Mepexona k pacueTy moTepb SHepPruH, HEOOGXOAUMO BBECTH
NoHsATHE O 6pemeny Hauboavuwux noteps. 310 €CTb YCJIOBHOE
BpeMs, B T€UeHHe KOTOpPOrO MpH Hepejaue 3JEKTPHUECKOH
SHePrHH C MaKCHMaJbHOH HArpy3KoH [yq.x HOTepH SHEpPruu Obi-
JH 6B TAKHMH Ke, Kakue UMeIOT MeCcTO npu pabore 1no HeHcT-
BHUTEJIbHOMY 1€epeMeHHOMY Ipa(uKy HarpyskH.

Bpema HaumbosplIHX [OTEPD T
MOXKHO ONpenendaTb H3 KPHBHIX 3a-

3;%} /| BuCHMOCTH 3TOrO BpeMeHH OT rofo-
7000 {| Boi MPOJAOJIKHUTENILHOCTH  HCTOJIb-
6000 30BAHHSI MaKCHMyMa HarpyskH
5000 c0s 905 T max, O KOTOPOM YK€ FOBOPUJIOCH B
4000 ’/7 ApyTux TIJyaBax, H Koa(ppuuHeHTa
3000 /52 _-i-|  MOILHOCTH NIaHHOTO Y4acTKa CeTH
2000 " ,mf‘”“'n' (puc. 13.1)1

W00——F="c0s =7 INotepu akTUBHOH SHEPrUH B

0 7000 3000 5000 T 4 TpaHcpopMaTopax OnpeeNsIoTCH
KaK CyMMa MpoM3BefieHH#l noTepb

Puc. 13.1. 3asucumoctb MOILLLHOCTH, H€ 3aBHCSILLIHX OT Ha-
BpeMeHH HanboabliHX No- IpY3KH, Ha [0OJIHOe BpEMHA paﬁDTbl
T€Pb OT NPOAOCMIKHTENBHO- rnadedhonMaTona f v yacax 4 no-
CTH NCMOJL30BAHHS MaK- YT s s v o e

Ipy3KH, Ha BpeMs HaubOJbIIHX MO-

Tepb. TakuM o06pa3oM, rofloBele no-
TEPH AKTHBHOH 3Hepruu B TpaHchopmarope, kBt-u, Oyayr
paBHEL

AW, = AP, {4+ AP (. (13.9)
INoTepn peakTuBHOH SHepruu, KBap-4, B TpaHCcpopMaTope
AW o 2 tomr Ly SnZpema 1 (13.10)
B COOTBETCTBECHHO B JIHHHAX
AW n= 3lrgiryt-107% (13.11)
AW, n = 8l ey X0 71072, (13.12)

Ilpu onpenenenun T no KpuBuiM pHuc. 13.1 He yuuTHBatoTCA
u3MeHeHUs1 KoaQpuuHeHTa MOUIHOCTH B TeueHHMe rojaa u ¢op-
Ma ronoBOro rpacguka Harpysok. Ecau u3pecteH ronosoit pac-
X0 He TOJBKO aKTHBHOH, HO H peaKTHBHOH SHepPrHH, TO YHCJIO

! Kak ynoMutanock B 1. 3, Tmex MMEET pa3iuuubie SHaYeHHs HaA pas-
HBIX y4acTKax ceTH. J103TOMY NIOTepH SHEPrHH ONPERE/IAIOTCH AAA Kax-
AOr0 yyacTKa ¢etH OTAENbHO, a 3aTeM CYMMHPYIOTCH.
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JaCOB MCNOJbL30BAHHS MaKCcMMyMa HarpyskH, a CJeloBaTelb-
HO, H T OTpefnensieTcs 60Jee TOUHO.

1. OnpepnesisieTcs rogoBoe YHCJO 4YacOB HCHOJIb30OBAHHSA
MaKCHMyMa aKTHBHOH H peaKTHBHOH HArpy3KH:

Tmaxa = Wa/Pmax,
Tmaxp = Wp.’Qma:x-

(13.13)
(13.14)

MAKCHMYMa HarpyskH

Harpyaka
TNotpe6ntenn
obLias cHAORafA CRETORAN

TpeanpuaTun obuiecTBEHHOr0
NHTAHUS:

CTONOBbBIE — 1500—3000 1600—2400

pecTopalni 3300—4700 | 3800—5000 | 3000—4000
TIponoBOALCTBEHHBIE Marasu- —_ 2000—3000 1700—2300
HHI
[MpomToBapube Marazuhm (c | 4100—4200 — —-
KOHRHLIUOHHPOBAIIHEM )
Kopnyca 6onsyuit:

neyebune 2200-—3200 — —

XUPYPrHYecKHe 3300—3800 — e
IMoauknuuuky 1900—2200 — —
Anteku 1300—1600 - —
TINocTubulim':

6ea pectopaHoB 3300—5000 | 2500—4500 | 3800—4000

¢ pecrOpanamu 4800—5000 | 4200—4500 | 3800—4300
AnMuducTpaTuBHble  3gamus | 2600—3500 | 4400—6400 1100—1200
(c KOHOULHOHKPOEAHKEM)
[Ipennpusatus OGoiTOBOro, 06-
CAY A HBAHHSA:

KOMOHUATH 2300 — —

doTorpaduu 3400 — —

aTenve — 1300 3900
LUkonsl ogHoCMeHHbIE:

6e3 numebnoka 500—700 | 1300—1500 300—400

¢ nuiebnokom 800 — —
Ixonw nByxcMennsle Oe3 my- — 1300—2300 1700—2000
nieGnoka
JKunble 3nanus:

He oOGopynOBaHHbIE CTa- 3000 — —

UHOHAPHLIMH  BJEKTPONIi-

TaAMH

o0opynoBaHHble  CTalHO- 3400 — —

HADUBIMH 3JCKTPOTINTAMH

' Béabuiye 3uaueHHs OTUOCHTCH K IOCTHHHLAM ¢ KOHAHIHOHHPOBEHHEM BO3NYXa,
MeHbinHe — Oes KOHANLHOHRMPOBRHHA.
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2. TloAHoe y#HCa0 YacoB UCHOJIL30BAHHA MAaKCcHMyMa

—

Tmax = l/pT})f’lax 4 COSZ (Pma.x + Tr!naxp Sinl (Pmax s ( 13 15)

COoS @ —p Y pr L0 . sin @ ==
COSPmax — Fmaxf/ ¥V max T Kmax SN @y x

= Qmax/l/rp:-izax -+ Q;imx .

efleieHHst U3 BHIPaXKeHus

FASearTIFL T3 7290 S 1

t=(0,124 + T, - 107 8760 (13.16)

l'0f0BOe HHMCJIO YACOB HCHOJAL3OBAHHS PACYETHOTO MaKCH-
MyMa Harpy3kH MOMHO NpHHEMaTs 1o, Taba. 13.1.

fnasa uernipHaguaras

BbIBOP CEYEHMA MPOBOAHUKOR
MO MEXAHUYECKOWM MPOYHOCTU

Hapsay c tpefyeMbiMH TeXHHYCCKHMHE XapakTepUCTHRAMH SACKTPHUCCKMX
CeTel B8aXKHO 06GECNEYHTL HeOOXUANMYI0 NPOYHOCTL H HOATOBLYHOCTH IACK-
TPONPOBOOK.

Mexannyeckas NPOYHOCTL NMPEBOACB H Kabeisedl cyllecTBeHHO 3aBHCHT
OT ycJ0oBHil NpOKNaaky, ycunufi, KOTOpPHM. NOABEPraidTCH NPOBOAA U Kabe-
¥ B Oponecce MOHTa)ka, a B HajdbHeflileM M HPH 3KcOjlyaTauuy (HanpH-
Mep, NpH NOAKJIOHeHHH [epeHOCHBIX 3JIEKTPOINPUEMHHUKOB) — OT GKPYKalo-
Liei cpeanl, B KOTOpPOfi NPOJNIOKEHH IPOBOAA, M, KOHEYHO, MexaHHIeCKHK
CBOMICTB MaTepHayioB NPOBOAHHUKOB. OTMerTHM, uTO MejHble TNPOBOAHHKH
3HAYKTENILHO TPOHUHEe, YeM AJIOMUHHEBHE, OCOGEHHO B OTHOLUEHHH KOJH-
YectBa nepernOoB, KOTOpble HeH30eXXHB! npH NPOBEeACHUN MOHTAXHBIXK pa-
6or. Opnako OHE AedHUMTHBI H HX HCNOJARL3OBAINE CTPOre OrPaHuYyeHHo.

EcTecTBenHO, YTO pnJisi NEPeHOCHHIX 3JIEKTPONPHEMHHKOB TPeByloTes,
KaKk HNpaBujo, NPOBOAA H IWIRYPH ¢ rubOKumH MeAHBIMH KudaMH. Mexaun-
yeckasi CTOWKOCTb IPOBOAOB HMMeeT BajXKHOe 3Haqenne H nJjia obecnecueHns
NOMAPHOW H 3JeKTPpoO6e3onacHOCTH.

ITpoBoaHHKH AOMKHE ObHITb gOcTaTOYHO CcTOfkuMu W 1pH K3, koraa
BCJCICTBHE PE3KOro MNOBLILEHNR TOKOB OHH (BO BCHKOM CJy4ae 3a BpeMs
JO OTKAWuYEIHs aBapuiHOro y4acTka) HCHBITHIBAIOT 3HAYHTE/bHblE AHUHA-

AETEI A Emaney o EraamE e o

lv.ll’l‘lCLl\!'lC [« 100 FILW L BHA.

[Ipasuna ycrpoiicTea 37€KTPOYCTZHOBOK PaspelllalT He NPOU3BOAHUTDL
MeXaHHYCCKUX pacueTop npoeofoB B cersix 0 1000 B (3a uckawueuneM
BO3AYLINBIX CeTCH H TPOCOB) Npu coOsiofeHuH HAHMCHBLUIHX CedeHW# TOKO-
APOBOAALIHX XHUJ, YKA3aHHRIX B TabJ. 14.1. Bunonrenve stux tpeGoBannid
ABJsleTCH o0n3aTenbHbIM AN BCeX BHAOB 3nE€KTPOUPOBOAUK,
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Tab6aulla 14.1. HaumeHoune ceuenus npOBOAHHKOB

n0 MEeXaHHuyeckon NPOYHOCTRH

—

Iiporonnukn

Ceueline, MM?

MEAHRX

, aJIFOMHHY €BRIX

Hinypu zas  npucoeannenns  OUITOBLIX
3NCKTPOTPHEMHHKOB
Kabenn ans npucOenHueHHs NepeHOCHHIX M
nepefBHXKHBIX 3JEKTPONPHEMHHKOB B  npo-
MBILLIEHHBIX YyCTaHOBKAX
CkpyueHHole ABYXXHAbHLIE NPOBOAA € MHO-
TONPOBONOUHEIME KHJAMH AAf CTAalHOHAPHOI
NPOKJAJKH Ha POJAUKAX

Hezamuiennnie W30nupOBaHHbe APOBOTLA
ANA CTalHOHApPHOH TNPOKJANKK BHYT™H TIOMe-
HeHHH:

a) Henmocpe/cTBeHHO TO OCHOBaHHAM, Ha
PONHKaX, KNHLAX KW TpOCax.

6) ua notkax, B Kopobax (KpOMe IVIyX#AX):
Infl Xun, NPUCOSAHHAEMBIX K BHHTOBLIM
3aXHMaM
Andl XKup, TPUCOCAHHSEMEIX TalKoM:

O/IHONMPOBOJIOYHEIX .
MHOronposoaoYnuix {rubkunx)
B) Ha H30NATOpaX

Hesamutiepnrle w30MpOBaHHbe  [pOBOJA
B Hapy¥HLIX SJ"}EKT[)OHPOBO}J,KaX:

a) N0 CcreyaMm, KOHCTPYKUHSM HJIH{ ONOPAM
Ha H30JATOpaX; BBOALI OT BO3AYLIIOH
JUHUH

6) nmop HapecaMu Ha PONHKAX

KaGenn w 3amulieHHne H30AHPOBaHHLE
npoBOaa Ans cTauHOHAPHOH npokaaakn (Oea
TPYG, PYKaBOB W FAYXHX KOpPoOOB):

Aang  Kun, quCOE,’J,HHHeM]:-IX K BHHTOBLIM
3axuMam

AJA XKW, npHCOEAHHAEMBIX naiikol, o1HO-
NPOBOJIOYH KX

T Wa wrarannabAannoroy feaf
W e lVll"lUl.UlllJJUV 41

Hezauwinmieyysie ¥ 3allHIfeHHLE  H30.HPO-
Banuuie npoeoaa pAf CTAUMONAPHOW TUPOKAAA-
KH B'Tpy0ax, MeTANNHYECKHUX PYKaBax #H rJy-
XHx kopobax

3aiinitleHHpie ¥ He3aluilleyHble nPOBOAA H
kalenu B 3aMKHYTHIX KaHanax Hnd 3aMOHOMIt-
YeHHHIX! B CTpOUTENbHHE KOHCTPYKUHH HAH
ROJ WTYKaTypKoil

I'pynnoBne nuHuM KBAPTHPHOH CeTH

Bponsl B KBapTHPH K DacueTHEIM CHeTHu-
Kam

0,35
0,75

—_ O
c.n:qj%cn

2,5

1,5

2,5

b

-lh-J ]

2,5

N

N
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Mpogonaxenue tabn 141

Cetuenne, vm?
[TposoARUKK
MedHplX I ANKVYHIIMCBLIX
IMutawimue AMHUE ¥ CTOAKK B MHUJBIX 373- —_ 6
HUSX [l NHTaHUA KBapTHP

" Cm. ra. 1R,

naBa naTtHaguarTan
YMPOLWIEHHbLIE METOZbl PACHETA TOKOB

Iff'\ﬂf\'l'st"\r- A Aal II A LEN 40

KOPOTKOIrO 3AMbIKAHKMA B CETSX AO 1000 B

15.1. Onpenenerra u pacyer TOKOB KOPOTKOrO 3aMbIKAHMA

Ilpn KOpOTKHX 3aMBIKAHMAX BO3HHKAIOT 3HAYMTEJbLHEIE Mexa-
HHYECKHE CHJIBlI B TOKOBEKYLIHX YaCTAX 3JEKTPHYECKHX amnma-
patos, mivH, u3oaatopon. flocnencTBueM »THX MeXaHHYECKHX
CHJ1 MOryT ObITh paspylleHHs annaparos H KOHCTpyxuHii PV,
Kpowme toro, Tokr K3 BEI3BIBAIOT 1ONOAHKTENBHEIR HATPEB TO-
KOBEAYIIMX YaCTER 3JIEKTPHYECKHX affiaparos, IWHH PY u xkun
KabeJsei, yTO MOXKe€T MPUBECTH K BHIXOAY HX H3 CTPOSl H3-3a
onacHOro noswilileHus1 TeMnepatypel. Hepenko K3 cranosstes
npuquﬂoﬁ Moxapa u MOopuH HMyllecTBa.

P N T T e Vot TR Vo o g e

upuuc(,(.bl BO3HHKAIOLIKE IIpH K3, ux (pH3HiIE(.Kaﬂ (.‘y‘ill-
HOCTb M METO/AHl pacyeTa H3yYeHH AOCTaTOYHO IJy6OKO u pac-
CMOTpeHb B CneuyuanbHOH Jsutepatype. B nacrosiled riase
JaloTcs cambie OOLLHe NOJIOXKEeHUs, HMeWNHe akKTyajbHoe
3HayeHue auib aas cereil 1o 1000 B, THMHYHBIX AJA 3JIeKTPO-
obopynoBaHus KHIBIX H OOILECTBEHHBIX 31aHU.

OctanoBuMca HAa HEKOTOPBIX OCHOBHBEIX MOHATHSAX H Onpe-
[eJieHHsX, a TaKxke NapaMerpax, HeoOXONUMBIX AJIl pACYETOB.

KOopoTKHM 3aMbIKaHHEM Ha3HIBAeTCs HeNocpeACTBeHHee
COeHHEHHE MEXAY JIIOOBIMH TOYKAMH pasHbiXx (a3 Wi (asni
C 3eMJieil H HYJIeBHIM MPOBOJAOM 3JIEKTPHYECKOH LENH, KOTOpoe
He NpeaycMOTPEHO HOPMAJBHBIMH YyCJIOBHAMH paboTel ycTa-
HOBKH. Tok K3 3aBucHT OT MOLIHOCTHM HCTOYHHKA IHTAHHS,
s/JeKTpuyecKoi ynaJsednoctn Mecta K3 ot Hero, T. e. oT co-
nporusaenus uend K3, or euna K3 (rpexdasHoro, nsyxgas-
Horo, oaHodasHoro, oAnodasHoro u AByx¢pasHoro Ha 3emJio),
4 TaKxe MOMeHTa BO3HHKHOBeHHMs K3 W aJHTENIbHOCTH €ro

nefictBus. OTHOCHTENILbHAsi BEPOATHOCTh pa3fidiHbIX BHAOB
K3, no craructuyeckMM LaHHBIM, XapaKTepH3yercsl CJIeHY10-
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UMK MOKa3aTeNnsiMU: TpexdasHoe — b, nByx¢azuoe — 30 n
onHodasnoe — 65 %. Tlpusenenneie nanHble OTHOCATCA K
BHEIIHUM 3JIEKTPHYECKUM CeTsIM H CHCTeMaM, OfHAKO MOIKHO
o/1ararhb, YTO NpHBEJeHHble UUGpPH NeACTBHTENIBHE C H3BECT-

L1
I'II'\I"J' NI~ rrar1IXey 1Y BN ATTTITYEW MAOVTNAYY

HOH ﬂﬂﬂei':i ﬂp'ﬂﬁ.ﬂnmcnnn H 4Jisi BHYTPECHHHX CETCH,
MrhHopeHHOe 3HaueHwe noJiHOrO ToKa K3 i, A, MOxKHO
pPa3jOXHTh HA ABE COCTABJAIOUHE: NEPHOAHUYECKYIO in M amne-

PHOLHYECKYIO ia:
iH =i, T+ ia-

Hauboabimero 3nayenuss Tok K3 pocTuraer B Tom cayuae,
korna K3 Bo3HHMKaeT mpu mpoxoxiAeHUHM TOKA MpenllecTByio-
lero pexuMma (TOKa HAarpyskH) uyepe3 HyJib, IPH 3TOM NepHO-
NNYECKHH TOK MMeeT aMIlIMTyHOe 3HayeHHe,

lpy == L.

VaapHeiM TOKOM Ha3biBaercs Haubosbllee MrHOBEHHOE
spayenne Toka K3. 3t1oro 3nauenns tok K3 nocruraer no mc-
TEYeHHH MePBOro NOJyNepHosa ¢ MOMEHTa BO3HHKHOBeHHa K3,
T. . yepes 0,01 c.

OTHoweHue yaapnoro toka K3 iy K aMninTyjae nepHoOH-
ueckoil coctarasiiowieit Toka K3 [ max HA3BIBACTCH yNAPHBIM
ko3P uudeHTOM

k, =i/l (16.1)

Anepuoaunueckasi cocrasasiionias toka K3, A, namensercs
110 3aKOHY

n,max’

=€ 2= el 2, (15.2)
rne T,=x/(314r) — nocrosinHas BpeMeHH 3aTyXaHusd, ¢, [ —-
BpeMsl, C; r — aKTHBHOe conpotHBJieHHe Uentd K3, OM; x —
HMHAYKTHBHOE conpoTHBJieHHe nenu K3, Owm.

Anepuoanyeckas cocrapasiioniasi (HHOTA2 €€ HasbBaloT
cBOOOAHEIM TOKOM) 3aTtyxaeT ObICTPO M MPAKTHYECKH HCUe3a-
et uepes 0,15 c.

B pe3ysbraie npoueccos, NPOHCXOAALIMX B rexHepartopax
3JeKTpHYecKHX cTaHuui npu K3, nepuoanyeckas cocrabisiio-
was Toka K3 Toxe 3aryxaer M yepe3s HEKOTOpOe BpeMs 10+
CTHraeT CBOETr0 yCTAHOBUBLIErocs 3HauyeHus. HayalJipHoe 3Ha-
YeHHE MEePHOAHYECKOH cOCTaBJiAOlel HA3bIBAIOT CBepxnepe-
XOAHbIM TOKOM [”. [IpK poctaTouHo 60AbLIIOM yAaJeHHH MecTa
K3 oT reHepupyioniero HCTOYHHKA, YTO XaPAKTEPHO AJA CeTel
XKHABIX M OOIIECTBEHHBLIX 3[aHMil, BJIMSHHE 3aTyXaHusi HepHO-
JHYECKOH COCTaBJIsSIlOLIEli He3HAYHTEJBHO U MOXKeT B pacuerax
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He yuuTbiBaThcsl. Yaapuuiit Tox K3; A, Moxer ObiTo BbIpaiKe#
CAeAYIoWHM 06pasom:

ly = ln.max + !a(U.UI) = V§ lu + ﬁ!n e-—-0,0l/Ta’ (153)

rae I, — neficTByIolllee 3HayeHHE NEPHOAHYECKONR COCTABJIAIO-
meidt Toka K3, A; ky — yaapusiit koadduuuenr,

=1 4 e, (15.4)

Cornacto cKasaHHOMy Bullile noJyyaeM 3HayeHHe YAApPHOIO
TOK4

o=V 2k, (15.5)
I'!pﬁ stifope annaparos uuorfa tpebyerca 3uath, HauGGL-
Hiee aeicTByolice 3nadendte Toka K3, Ouo onpesesndercs no

npulaikeHHol ¢popmyde, A
L=V 1420, —1p (15.6)

15.2. OcobexHocTn pacyera TOKOB KOPOTHOIO
3ambiKaHMn B ycTaHoekax go 1000 B

XapakTepHOH OCOOCHHOCTHI0 Paciera. TOKOB B CETAX A0
1000 B sBsseTca HeoOXOAMMOCTh y4€Ta aKTHBHLIX CONPOTHB-
aeudii sneMentoB uend K3, koropuie B KaleAbHhiX CeTAX M
BHYTPHAOMOBBIX CETAX, BBLITOAHAEMEBIX MPOBOAAMH B TPyOax u
KaHa/1ax- CTPOUTENbHBIX KOHCTPYKUHA, 3HAYUTEADHO HBPEBLILIA-
I0T HHAYKTHBHBIE COMpPOTHBAeHHd. CylieCTBEHHOE BAHAHME HA
CYMMapHO€ COTNpPOTHBJIGHHE (iefid B TAKHK CETAX OKAa3biBAiOT
CONPOTHBJICHHST KOHTAKTOB KOMMYTALHOHHGLIX  alapaTtos,
MAaKCHMaJIbHBIX pacuenuredeil asTOMaTHYECKHX BHIKJIOUATE-
Jieit, oOMOTOK TpPaHCchOPMATOPOB TOKA, a4 TAKMKE [epexOjHbie
CONPOTHBJICHHS KOHTAKTHBIX COEJAMHEHHH M AyTH, BO3SHUKAIO-
med B Mecte K3. Bece akTupHble CONPOTHBJCHHA LIHH, TPOBO-
HoB, KabeJyieft npH K3 ysennuusaiorcst H3-3a [GBHILLIEHHOTO
Harpesa npu K3.

B pacuerax cleayer Takxe y4UTHIBAThH CONPOTHBJIEHHA 06-
MOTOK CHJOBBIX TpaHc(opmatTopeB mowHocTs0 0 1000 kB - A,
TAK Kak OHH COH3MEpHMBI C COIIPOTHBJEHHAMH KOpPOTKO3aMK-
HyToit uend. Takum obpasom, npu pacyerax TokoB K3 B cersix
o 1000 B HenonmycTHMO y4yHTHIBATH TOJBKO HHAYKTHBHBIE CO-
NPOTHUBJICHHS, KAK 3TO NpPHHATO NpH pacuyerax TokoB K3 B ce-
TSAX Bblllie 1000 B.

B GoabliiHHCTBRE CJiyyacB pacCuer TOKOB K3 MoxkeT BoilioJ-
HATbCcA 0e3 yyeTa 3aTyXaHHs ero NepHOJHYECKOH COCTaBJso-
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mefi. [IpakTyuecKn TPH MOLIHOCTH CHCTEMH, npEBbILameR
HOMHHAJIbHYI0 MOIHOCTh MHTAIOMero TpaHcgopMaropa- B
50 pas, 70k K3 MOxHO CyuTaTh He3aTyxaloulum, Kak Ijs CHs
cTembl 6€CKOHEYHOH MOLLHOCTH. o

[Nockonwky akTHeHoe conporussienue nenn K3 0oObLIMHO
3HAUUTEJILHO MPEBLIMAET RHAYKTHBHOE r > x, anepHONHYecKas
coctapasioman Toka K3 saryxaer BecbMa OHICTPO, ylapHHHA
koap¢dunuent npu K3 BO BHyTpeHHeil ceTH 31aHus HJIH Ha BBO-
A€ B JIOM MO3KET MPHHUMAThCH PaBHBIM eJHHULE H JiMlib HA
WHHAX NHTaoulell nojcTaHuuH ou Bo3pactaer 10 Ky==1l.

[lepuonuueckas cocrapisiollas TOKa TtpexdastHoro K3
(B Hamem ciyuae 5TO M CBEPXNEPEXOAHHI TOK, H €r0 YCTaHO-
BHBILeeCA 3HayeHHe) B KHioamnepax onpelensiefcs 1m0 ¢op-
MyJie

=T =la=Uy [(L13V i +4%),  (157)

rie Ugom — HOMHHAJLHOE JIHHeilHOe Hanpsikenue, B; rz —
cyMMapHOe aKTHBHOe compotHBjenHe nenu K3, MOMm; x5y —
CyMMapHOe HHIYKTHBHOE cOonpoTHBjeHde, MOM.

Kak ormeuyasioch, Ha T0K K3 cyliecTBeHHO BJHAIT nepes
XOnHple conporusyienua. IlpH OTCYTCTBHH NOCTOBEPHBIX NaH-
HEX..00 5THX BeJIHUHHAX flepexCAHble COonpOTHRJICHHA MOTYyT

Ta6auna 15.). 3HaveHHs aKTHBHBIX ¥ HHAYKTHBHHIX CONpOTHBACHWA

A«THBHOE Hunykresioe
Harmenopanue CONpoTHRIE- €Onp OTHBJIC-
uze 7, uOM Hue X, MOMm
Tpanchopmarops Toka npu Ko3bdunuenTe
TpaucpopMatuu:
20/5 42 67
30/5 20 30
40/5 11 17
50/5 7 1
75/5 3 4,8
150/5 0,8 1,2
Karymiky pacuenuresiefi aBTOMaTHUYeCKHX
BuKawuatesedl npu 8=65°C u nomuHasbHOM
Toxe, A:
50 5,5 2,7
70 2,4 1,3
100 1,3 0,9
200 0 ’ 4 Ol 3

191



NPHHUMATBLCA ANS paclpeeSHTeNbHBIX UHTOB HA MOACTAMNLH-
X paBHbiMK 15, Ha wxnax BPY 3nanns 20, na nocaenyoumnx
uuTax 25 MOM,

AKTHBHBIE H HHIYKTHBHBIE COMPOTHBJEHHS TpeX(PasHbix
CHJIOBBIX TpaHchopMaTopoB Ha cTopoHe (,4/0,23 kB npusese-
HBI HHXKE.

MoiHocTe TpanCchOpPMa-

Topa, kB-A . . . . . 160 259 400 630 1000
AkTuBHOE cCoOUpOTHBSAE-

Hue, #Om/daza . . . . 7 10,2 5,7 3,2 2,1
Hunyktusroe cotupoTus-

newve, MOwmfdaza . . . 42 30,3 17,2 13,4 8,5

3HayeHHd AaKTHBHBIX H HHAYKTHBHBIX COINpPOTHBJICHHI He-
KOTOPHIX anmnapaTtoB npupesexs B Tabn. 15.1.

15.3. ¥YnpouieHHoe onpepeneHue Toka TpexdasHoOro
KOPOTHKOrO 3aMbIKaHMs

I yMeHbllieHHs1 TPYAOEMKOCTH BBINOJIHEHHST PacyeToB
ToKoB Tpexcasnoro K3, cesizauuoil ¢ onpeflefieHneM conpo-
THBJICHHH KaX[10T0 H3 3JIeMEeHTOB KOPOTKO3aMKHYTOH CeTH,
npHMeHsieTCsl YNpOLIEHHB MeToZ pacyera, obOecneyUBaIOLIHA
JIOCTATOYHYK) AJA MpaKTHYeCKHX Leielt TouHocth [32]. Dror
METOJl OCHOBAH HA HCIOJIb30BAHHH NMOTEPL HANPSKEHHS H pac-
YeTHOro TOKA HArpPY3KH, Bcerja H3BeCTHhIX M3 OObIYHBIX pac-
YeTOB MPOBOAOB H Kabesell Ha MOTeplo HanpsAXeHHA H Harpes.

TTpuuaTe cieayoliHe nONYIIEHHs, BJHAOIHE KaK Ha yBe-
JHYeHHe, TaK H Ha yMenbiiedde ToKa K3 (omn6xa B pacuerax
NpH 3TOM, KaK NOKa3biBaeT MpPOoeKTHas NpaKTHKa, He TpeBhilia-
er 10 %):

1) He y4YHTBIBACTCA COLpPOTHBJIEHHE CETH BHICIIEr0 HAMpPs-
WeHHS,;

2) npuMeHsieTcs anrebpanyeckoe CJIOKeHHE MOJHEIX COMpO-
THBJICHHI;

3) B KayecTBe pacyeTHOrO NMpHHHMaeTca HOMHUHA/IBHOE Ha-
npsKeHHe 3JeKTPONPHEMHHKOB, a He HampsiXKeHHE XOJIOCTOro
Xo0lla MmUTarmwLlero Tpaicgpopmatopa;

4) He y4yUTHIBAIOTCS1 (epexOAHHE€ CONPOTHBJACHHA KOH-
TaKTOB.

Kak usBectHO, pacuer Toka K3 MOXKer BeCTHCb B OTHOCH-
TeJbHHX CAHHHLAX. I1pu sTOM nepuOnHYecKasi COCTaBIAIOILAS

e L7 ofipe P

Kad nO, H, OIpeaC/IACTCA H3 BbIpaAKCHHA
I3 =Igjzr6, (15.8)
192



rie ls — ycaoeunit 6a3oBwlii TOK, A; 2,6 — OTHOCHTEJBHOE
cyMMapHoOe noJiHoe 6a30B0€e CONPOTHBAEHUE LEIH,

2 =V 3152/U . (15.9)

C npyrofi cTOpoHbI, NalleHHE HAIpAKEHHs B pacCMaTpHBae-
Mo#i TouKe cetH, %, paBHO

= V31 ,,2-100/U ops (15.10)

rhe Inox — pacuerHblit TOX AaHHOrO yyactka cerd, A,
Pasnenus (15.9) Ha (15.10), nonyuum, OTH. €.

2, , = AUIJ{ 1001

maxi'

(15.11)

C yueToM npHUATHIX BhIlIE AONYIICHAH HMEEM
zrr.ﬁ = &r,6,n + zr.6.=r’

Tie 2,6, -— OTHOCHTENLHOE 0a30BOE TOJHOE CONPOTHBJIEHHE
JIHHHH, OfpefeNsieMOe aHaJOTHYHO MO (opMyJie 2,,6,.=AUnls/
100  max} 2r.6.0 — OTHOCUTENIbHOE 6A30BOE MOJHOE CONPOTHB-
JieHHe Tpaucgopmaropa.

Beawuuny 2,6, MOMHO BBHpa3uTh clefywomum oGpasom,

OTH. €/l..

TIe Uyx — HAMpsiKeHHe K3 Tpanchopmaropa (KO KaTtano-
ry), %: Juom,r — HOMHHaAJLHLEA TOK Tpaunchopmaropa, A.

Tenepp BHIpa)KeHHe NEPHONHYECKOR COCTABJAIOIICH TOKa
Tpexdaznoro K3 piis nenu, cocrosiueil U3 72 YYaCTKOB, NIPHMET
BHI, A

4 HOM, :r)’

r;G;T

I = 100 (15.12)

F & V- -~ >rw yerer | nmawr e~ 1M hs nNEIrTa ey

UOLIYHO MPpH NMPOCKTHPOBAHHU ceteii Ao 1000 B, snino-
HaeMupx KalOenssMH H NPOBONaMH, MPOJIOKEHHBIMH B Tpybax
WM KaHaJiaX CTPOMTENbHBIX KOHCTPYKUMH, H3BECTHB aKTHB-
Hbie COCTABJAILIHE NOTEPh HANPSKeHHs, %, Ha xaxaoMm

AUg =V 31,4, r c0s ¢+ 100U .

Haiinem oTHOWeHHe NafieHHs HANpsiKEHUS HA JaHHOM
y4acTKe JIHHUH K aKTHBHOH cOCTaBJsiOulel NOTeDH Hanpsixe-
HHS HA 5TOM XKe yyacTke H 0603HayuM ero Ki:

Ky = AU /AU, = z{(r cos @) = 2,/(r, c0s @) = 1/cos @,
13—155 193



THe 2o H ro — NOAHOe H aKTHBHOE COTMPpPOTHBJeHHs | KM nuHuM,
Om/km,

Tenepr BbipaxkeHue (15.12) moxer GwiTh Jerke npeobpa-
30BaHO B OCHOBHYIO pacyeTHyl (opMmyJsly AJiS ONpefeneHHs
Toka Tpex¢asnoro K3, A

19 = sl : (15.13)

H

E K1AUa+ Uy,

" Imax Iyom,x

B dopmyny (15.13) BxopAT JHiIb BeJIHUHHB, BCErna H3-
BECTHBIE NPH POEKTHPOBAHHH.

Koapdunuent K; npakrudecKd He 3aBHUCHT OT CeYeHHsH
JuHUH, 4yTO OOBACHAETCH HE3HAYHTENILHLIM HHAYKTHBHLIM CO-
npoTHBJeHHeM Kabeneilt H NpOBONOB, NPOJIOKEHHBIX B TpyOax.

3Haueuus xKoapopuuuenta Ky ans A0OBX CedcHHH NPOBOAHH-

wOn n 2anucuMacTy a1 woaachihuniuerTa uartionsTy MAryT GLITL
NDUD D OQDFILVKIIVIUL I Ul I\UJL}Iltlnu,nbn.la MULHLTIUL I MUL Y1 vinl o

onpencJsicHel 110 CJACAYIOUIHM NJaHHBIM!

Kosdhdunment
mommoct . . 0,6 0,65 0,7 0,75 0,8 0,8 0,9 0,95 1,0
KosddHauuent
K .. . . .167 1,66 1,44 1,35 1,27 1,i8 1,11 1,06 1,01

3HayeHdsd Uk/luom,r HAAA CEPHAHBLIX MAaCHSHBIX CHJOBBIX
TpaHcpopmaropoB npu Huswem Hanpsikeuun 400/230 B co-
CTaBASIOT:
Momuocts
Tpaschopma-
topa, kKB-A. 100 160 250 400 630 1000
tgIyon, v - 30-10—3 18,5.10—311,8.10—% 7,4.10~35,7.10—3 3,6.10~3
Kak nokasblBaioT cpaBHHTEALHBlE pacCuYeTHl, OMNpejlesieHHe
TOKa K3 yrnpouieHHBM MeTOAOM JAaeT HeCKOABKO 3aBhLILLIEHHOE
3Hayenue ToKa K3 B ylajneHHsX TOYyKax cetu (B npefesax
10—11 %) nmo cpaBHeHHIO CO 3HAYEHHEM, BBIYHCJIEHHBIM [0
dopmyne (15.7), 4TO Co3maeT HEKOTOPLIH BIOJIHE AONYCTHMBIH

3anac.
400 KB-A 7 l z ;
N\ AACAL 7 o a2n) PP YL SR & e
\ ARG LI XTLU} A (1% g5+ Tx ]
—» i
MK=4,5% L o Y
Pue. 13.1. Cxema H ucxoausnie aapwnle K upumepy 15.1.
Yuactor [I: mea1=100 kBT1; cos ¢,=0,8; [ nzaxl':lgo A; L)y=200 wm: AUa] =37 %
Vyactok 2: P =40 kBr; cos ¢.,=0,9; 1 =68 A; Lo=40 M; AU ,,=1,4%

max2
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Mpumep 15.1. BHUOnEHTs pacueT TOKa Tpexgpasnoro K3 ynpomenuniy
METOAOM B TOYKe CETH, CXEMa M HCXOAHBle TapaMeTpsi KOTOpo#l NpHBELe-
g Ha puc. 15.1,

PemeHHe. PyKoBOACTBYSCh NPUBENEHHBIMU BHILE NaHHBIMH, HAXO-
num Ki=127; Kio=1L11 v taflaon,2=T7,4-10-3. 3arem to popmyse (15.13)
oupenensieM TOK Tpexgastoro K3

I = 1.97-3.7 1 1[;)01 4 = 1,82 xA.
y "y ’ *1, 7’4.10_3
o T e T

iIpaBuna ycTpo#icTBa 3J€KTPOYCTAHOBOK NpeAMHCHBAIOT,
KaKHe BHIB 3AEKTPHYECKOro obopynoBaHus JOJKHLI BbLIGH-
paThCs € y4eTOM JHHAMHYeCKOH H TepMHYeCcKo#l CTofiKocTH NpH
KOPOTKHX 3aMBIKaHHSX.

iIpumeHuTesnHO X ycTanoskam no 1000 B ITY3 (ra. 1—4)
npelycMaTpuBamT, 4to no pexumy K3 B anekrpoycranobkax
no 1000 B noskHE MpOBepATbCA WIHTH H TOKONPOBONH. An-
Napatbl 3aLHTH, B HHX yCTaHaBAHBaeMbie, AOJKHBI 06JaAaTh
cnoco6HocThI0 OTKMOYaTh K3, He paspywasice. [lpu stom B
KayeCcTBe pacyeTHOTO AOJKEH NpHHUMATLCA HAHGoJbILHE BO3-
MoxHbIE TOK K3 cern. dtu TpeGopaHusa BCErna [OMKHBI CO-

Bnwnartkea ninu AnoexTunneaduy  RDPV  anewrtnammrmmnn R
WAIANS LA RS A LS AAlJ[l lll_}v\rlll[lr\luull[l(l ALFA w©F FY wAVIG- IV X lJUl_LLf[[UD, llljt’l

onpejesieHHH CTOMKOCTH IUHH, H30JATOPOB H APYTHX ONOPHLIX
KOHCTPYKUHHE.

IlonHoe ynosserBopeHHe TpeGopaHuii I1YD B orHoweHHH
3apHTHHIX annapaToB He BCEIa SKOHOMHYECKH ONpaBabLIBAcT-
cs. B cBA3H ¢ 3THM B HEKOTOPHIX HOPMATHBHEIX JOKyMEHTaXx
JonyuieHol OTCTYIJIeHHS, MO3BOJsilOUiHe 0OoJiee THOKO MOAXO-
AWTE K BHIOOPY annapatoB. DTH OTCTYILJIEHWS OCHOBAHH Ha
KpaiiHe MAaJioH BEPOATHOCTH MNOABJEHHS NpefeSibHO BO3MOXK-
Hotx TokoB K3. HMennitanus noxasanu [33), 410 AeficTByIOLLHE
3HayeHus Toxop K3, noJiyyeHHble pacueTHBIM NyTeM, NpPaKTH-
YecKH He MOrJIH OblTh HOCTHTHYTH. Tak, AnA CJydas NpUBHH-
YeHHOH Mexny IIHHAMH MeQHOH MepeMblykKH ceyeHueM 6—
25 MM? npenelibHO BO3MOXHHIA TOK cocrasun 60—87 9% pac-
YeTHOro, AJig cjlyuyas CBOOOAHO Jexaluero Ha IUHHAX MeJHOro

Opyca — 56, Ans caydas HePeXpHTHA MO  H3OAALMHH —
32—56 9%,

CvmniecTBVveT DA NDHUYUH IOIIHX CHHUIKeHHEe ToOKa
Jm‘y" I.I.JJ W i BJIH .ll!.}ll'] A St & - L L -

LRy E NSV,

b2
K3. Kak yxe ykKasnBajoch, ONHOIl H3 HUX FABJSIIOTCS MepeXoi-
Hble COMPOTHBJIEHHS] KOHTAKTOB, TOYHLH y4YeT KOTOPHX KpafHe
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3atpyaied. IloatoMy BroJHE  NONYCTHMO  MPOU3BOAUTH
BbiGOp annapatoB Mo TaK Ha3LBaEMOMY OCHOPA30BOMY TOKY
HJIH, KaK ero HHOTAA HA3LIBAlOT, TOKY 00HOPA3080L npedens-
HOU KOMMYTAYUOKHHOL cnocobrocTl, TaKiM TOKOM MOKHO CYH-
TaTb NpejleJIbHLH TOK, NMPH KOTOPOM anmnapaTt MOXKeT BHIOJ-
HHTb KOMMYTAIHOHHYIO onepauuio 1 pas 6e3 noxapa, yBeybs
NePCoHaNa HH BLIXOAA U3 CTPOS YCTAaHOBKH, JaxKe eCaH Nocie
3TOr0 anmapar He CMOXKeT BBINOJIHATL CBOU (YHKUHH H MO-
TpebyeT pemoHTa. 3HauyeHHS OQHOPA30BOTO TOKA NPUBOAATCH
B Karanorax H HHQOpMalUHOHHLIX 3ABOACKHX MaTepHajax.

Paspewmaercss Takxke yCTaHOBKA JUHAMHYECKH HECTOHKHX
annapartoB, ecid nepej TPYNnoH TakHx annmapaToB yCTaHAaB-
JIHBAGTCH CTOHKHH annmapat, ABJAAKNLIHICA CBOeOOpPA3HBIM «CTO-
poxem». Hectolikye annaparsl pekomMeHIyercs BLIHOCHTL Ha
OTAeNbHBIE NAHEJH IIHTOB.

Ha BBopax B 3maHus, KaK NPAaBUJO, YCTAHABJIHBAKTCH TO-
KOOrpanHyHBawuHe  npenoxpanutenn (Ooaplueit  YacTblo
I1H-2). BuiGop annmapatoB, yCTaHOBJIEHHBIX NOCJe TaKHX Npe-
JoXpaHuTenel, MOXKeT MPOH3BOAUTLCH IO PACYETHOMY TOKY
K3, Ho He Gonee HaubGosbllero 3HauyeHHsl TOKa, MPoONycKaeMo-
IO TpeAOXpaHHUTENAMHI C MJaBKUMHM BCTaBKAMU [AHHOTO TUMA.
ITo Ke OTHOCHTCHA K 3allUTe HeKOTOPLIMH THNAMH ABTOMATH-
YyeCKHX BHIKJWYATENCH B TOKOOTPAHHYHBAKIIEM HCINOJHEHHH,

B cBeTe H3JI03KEHHOIO Bhillle MOMKHO CaeJiaTk CJeAyIouiHe
OCHOBHLIE BLIBOJIBl H PEKOMEHNALHH:

1. HluHb, 4300ATOpE! M APYTHE OMOPHBIE KOHCTPYKLHH
BBOJHLIX YCTPOHCTB, LIHTOB, IUKa(OB H TOKOMNPOBOAOB NAOJXK-
Hh OBTb CTOHKM K HanboJiblinM 3HaueHUsM TokoB K3.

2. Annapartsl, ycranabJiuBaeMnuie Ha BPY, murax, murkax,

TANATINARATAY B 2MaU0ay MnryT RIIAUNATLCG IO «NNMUOHNAN-
[UI\UIIFUDUA“J\ L} ~FLATARLIILSL IV ‘-'IUJJL ul—ll.Ullt-fI-lAu\.—ll. LN \\UHllvrruvv

BOMy TOKy», 3HauyeHHsi KOTOPOro JOJKHbL [NaBaTbCs 3aBOAAMH-
usroroputensimy. Ilpakruyecku 370 O3HAyaer, 4YTO NpH yla-
neHuu BPY ot nutamouleil nopctaHuuH Ha pacctosinue 100 m
u Gosee pacuernl TokoB K3 cTaHOBATCA HEaKTyaJbHLIMH, YTO
MOATBEPKAAeTCsl NPAaKTHKOM NPOEKTUPOBAHUSI H OMNBITOM 3KC-
nayarauHe shekTpooGopynoBaHus spaHuil. Ilpu  ycranoske
IHTOB HEMOCPeACTBeHHO B NMOACTAHIMAX BLGOp annapatos
ROJKeH TPOH3BOAHTLCA M3 YCJOBHH NHHAMHYECKOH CTOHMKO-
cru npu K3.

3. Annaparu 3amMTL MOTYT BHIOHPATbCs MO HAHGOJbIIEMY
NPONyCKaeMoOMy TOKY NJAaBKHX BCTABOK NpefoxpaHutTesielt H
ABTOMATHYECKHX BHIKNIOYATE/ell ¢ TOKOOTPAHHYHBAKOWHM JEii-
CTBHEM, YCTAHOBJIEHHHIX Bhiepeau (NO HanpapJieHHIO NOTOKA
9HepPrHH) 3THX anflapartos.
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15.5. YnpouienHoe onpepenexHne TOKOB oaHog)asHOro
KOPOTKOFO 3aMmbIKaHMs

ITpasuna YCTPOHCTBA 3JIEKTPOYCTaHOBOK TpeGyloT ompeje-
JICHHA TOKa OAHOQa3HOTo K3 C nesbio NPOBEPKH HOPMAaJLHOM
paboThl annapaTtoB 3amHTH H AeHCTBEHHOCTH CHCTEMLI 3aHY-
JICHHSI.

ynpouieHHas MeTOAHKA OMNpenefeHUsi TokKa oaHO(a3HOTO
K3 ocHoBaHa Ha HCTNOAb30BaHUH NMOTEPH HANDAMNKEHHS H pac-
4YeTHOTO TOKa HarpyskH, BCerja H3BeCTHLIX NpH OOLIYHBEIX pac-
yeTax CeTH Ha HArpeB W notepio HanpsixkeHnus [34]. [Ipu sToM
NPHHATHL CJAeayloulHe AOonyiieHus, He CHHXKalouiue Tpebyemoi
JAOCTOBEPHOCTH Pe3yJbTaToOB: He YYHTLIBAIOTCA CONPOTHBJICHHS
CeTH BLICIIEI'0 HANPAKEHHSA; NpHMeHseTCs ajrebGpanyeckoe
CJIOJKeHHe MOJHBIX CONPOTHBJCHHH; B KayeCTBe HOMHHAJbLHOTO
HalPsiKEeHHUs] CeTH NMPHHHMaeTcsi HOMHHaJbHOe (pa3Hoe Hamps-
XKeHHEe JICKTPONPHEeMHHKOB, 4 He HalpsiXKeHHe XOJI0CTOro xona
nHTauero TpaHcopMaropa.

Cornacuo TTY2D 1ok onnodasnoro K3, A, MoxkeT GHTb Bhl-
paxen ¢opmyJol, xoTopas BbiBeleHa Ha OCHOBaHHH METONA
CHMMETPHYHRIX COCTABJAIIHX H YYHTBIBAET CONPOTHBJEHHS
npaAMoH, oOpaTHo#l U HyJieBoil NOCAENOBATE/IbHOCTEH KOPOTKO-
3aMKHYTOH pent

2'
1 T
IS =—_U¢/ (2u+ . ) (15.14)
roe Uy — HoMuHasbHOe (hasHoe HanpsiKeHHe ceTH, B; 2zn—
NOAHOE COMPOTHBJIEHHE NETJH, CO3MAHHOH (HA3HLIM H HYJIEBBIM
nposofamMu, OM; z, — NOJHOe CONPOTHBJEHHE TPaHC(HOpMATO-
pa ToKy 3aMhIKaHHA Ha Kopnyc, OM.

Boipaxasi conpoTHBAeHHS B OTHOCHTEJIbHHIX €NHHHIAX,
NpHBEJEHHLIX K 6a30BOMy TOKY /6, MOMKHO HANUCATH, A

y(1) /{ zr'.é.-: \

N § - ¥ 1R 1K)
fi”=To [ {2ronT —F |- (10.19)

[MonHoe conpoTHBJieHHe NETJH, OTH, €., CO3haHHOH (as-
HLIM M HYJEBHIM TIPOBOJaMH, IAsl y4acTKa ceTH Gyjer paBHO

S~ l/(’¢n+’nn)2+x?w Ig (15.16)

14

r,6,n

4
U Imaox

rae rgp— aKTHBHOE conportuBieHne 1 KM (a3Horo npoBOZa,
OM/KM; ruo— TO JXKe HYJIeBOrO NPOBOMA; Xpo— PCAKTHBHOE CO-
NPOTHBJACHHE MeTJH, CO3AaHHoft (Pa3HLM H HYJIEBBIM NPOBOLA-
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nIEY n‘ll!‘rfll' , .
MK, /i, fMax

y4acTKa, KM.
AxTHBHAA cocTapasionan norepu nanpsizkehus, %, Moxer
OblTb BhIpaKeHa popMysof

AU, =1, 5 1o L cos @-100,Uy, (15.17)

LI TNV MELLITILY A I — nnuua
111 i | V) I 4 gy ARy A AAvLERRR [ £

Halinem oTHOLenHEe

2ron . Voot T ool _ g o g5 1)

AUa f(b{] CoSs q)lmagc' 100 lOO[max
OTKyNa
2 o= AUalg (15.19)
1001 o

Bripa3uB NOJHOe conmpoTHBAeHHe TpaHCpOpPMATOpa TakkKe
B OTHOCHTEJIbHLIX e€JHHHIAX H npHuBels €ro x 6a3oBoMy TOKy,
MOXKeM 3anucarthb

z, [HOM.T 16 ___ [ﬁ Zq . (15‘20)

zr.ﬁ,'r = =

Uq; I HOM,T Ud)

Ta6nuua 15.2. Koadduuuenr K!

ITpoBoBa B TPY6AX ¥ KaHaNaX K aGenu
K’ npu cosp
C;;e&uoengiazzgro Cetenne ny- Ceuense Hy-
JeBOro npo- Aepcll KK,
BOHa, mpt 0,6 0,8 1 My
2,5 2,5 3,3 2,5 2,0 —
4 2,5 4,3 3,3 2,6 2,5
6 4 4,2 3,2 2,5 4
10 6 4,3 3,2 2,6 6
16 10 4,3 3,3 2,6 10
25 16 4,3 3,3 2,6 16
35 16 5,3 4,0 3,2 16
50 25 5,0 3,8 3 25
70 35 5,2 4 3,1 25
9% 50 4,8 3,6 2,9 35
120 70 4,5 3,4 2,7 35
150 70 5,1 3,9 3,1 50
185 95 4,7 3,5 2,8 50
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[Toncrasass nonyueHHble 3uavenuss B (15.15), monyuyaem
BuIpaxeHue assa ToKa oaHogasuoro K3, A

1o ‘ (15.21)

P L}

78 aArxr b
n AUg T

JLns cetu, cocronuie u3 n yyactkos, GopMyna (15.21) ume-
eT BH]I

o — 1 . (15.22)

n

s| K’ AU, 4 2y
H 100/ 504 3U(b
1

OuenuM 3Hauenuss OWIMGOK B CTOPOHY YBEJHUEHHSI M CHH-
KeHHs TOKa K3 no npuHATEM NONYIEHHSM:

1. Anrebpanyeckoe clIOXeHHE NOJHBIX CONMPOTHBACHHH MO-
gxg/'r AaTb OLIHOKY B CTOPOHY CHHiKeHHs TOKa K3 npumepno Ha

0.

2. [IpuHaTHe B pacyeTHON GOPMyJe HOMHHANLHOTO HAMpS-
JKEHHAI 3JIEKTPONPHEMHHKOB BMECTO HANPAXEHHs XOJOCTOTO
xona TpaHcpopmaTopa Taxkke naeT OWHOKY B CTOPOHY CHHXKe-

Husi ToKa K3 ua 5 9.

YeThIPEX XM HIAbHBIE Kabend TPeXiKHILHEe
K’ npu cos @ K’ npu cos @
Ceuenne 0620-
0,6 0,8 l ] flOTKH, MM 0,6 0,8 1
4.3 3.3 2.6 —_— _— — —
4,2 3,2 2,5 32,8 1,9 1,5 1,2
4,3 3,2 2,6 37,6 2,1 1,6 1,3
4,3 3,3 2,6 43,3 2,2 1,7 1,3
4.3 3,3 2,6 45,2 2.4 1.9 1,5
5,3 4 3,2 56, 8 2,5 1,9 1,5
5 3,8 3 66,8 9.7 2.1 1,6
6,3 4.8 3,8 83,6 2,9 2,2 1,7
5,9 4,4 3,5 103,8 2,9 2,2 1,7
7,1 5,4 4.3 117,6 3,0 2.3 1,8
6,4 4,9 3,8 128 3,6 2,7 2,2
8,9 6,8 5,4 165 3,6 2,6 2,1
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3. Kak noka3ssBaloT pacueTHl, HeyuUTeHHEIe MepexolHse co-
NPOTHBJIEHHST BHI3BIBAIOT OIHOKY B CTOPOHY HEKOTOPOI'O IOBHI-
menna Toka K3 He 6ojiee ueM Ha 5 9% Jnas BceX BO3SMOKHBIX
npakTHYECKUX Cllyyaes.

YuuTeiBasi, 4T0 npuBeNeHHEle (HaKThH BJIHAT Kak Ha CHH-
XeHHe, TaK ¥ Ha yBennueHHe Toka K3, Boipamenus (15.21)
u (15.22) cnenyer cumraTh JOCTATOUHO TOYHBIMH JJIE MPOEKT-
HOH NPaKTHKH.

Kos¢pduuunentns K’, Buouncicuuble nas Haubojiee pacnpo-
CTPaHeHHHIX CEeYeHHH MPOBOXOB, NpOJOXKeHHBIX B TpyOax, ue-
THIPEXXKHJIBHBIX H TPEXXKHIABHBIX KabesneH ¢ ajioMHHHeBOH 060+
NOYKOMH, HCRO/NbL3yeMOll B KayeCTBe HYJeBOrQ NpoBOJia, pHBE-
neHbl B Tabn. 15.2. :

B ta6a. 15.3 npuseneus snaueHus 2,/3Uy AN HEKOTOPHIX

CHJIOBBIX TPaHC(pOPMATOPOB, OTHECEHHHIEe K HanpsKeHHIO

400/230 B (cpeauue naunbie npu BriclieM HanpsikerHu 10 kB),
PACCYHTAHHEIE MO F35]

woAAL afanaRaAiN & L~¥%v]"

Ta6nuua 15.3. 3uayenns z;l3U¢

Macasaape TpanchOpPMATOPH CyxHe TpaHCPOpPMATOpPE
i nulTo wACMA r YU NIULTD LACMA r
TDa Ma- e e- z J3U T - - z 13U
mpaseqopie- | coottie- | - afiy | rpaicoopua | comtue- | 5[y
100 VIV, | 1,18.10-3 160 /Yy | 0,95.10-3
160 Y/Vy | 0,74-10-3 250 /¥ | 0,16-10—3
250 V/Vy | 0,47-10-3 400 T/Ye | 0,1-10-3
400 V/Ve | 0,29.10-2 630 /Y, | 0,06-10—2
400 /Yy | 0,1 +10=3 — — —
630 V/¥e | 0,19-10=2 1000 /Yy | 0,04-15-3
630 /Y, | 0,06-10—2 — — —
1000 Y/Vy | 0,13.10-3 - — —
1000 /Yy | 0,04.10-3 — — —

IIpumvmevadnHe Y —coenuueuHe B SBE3Ay; yH— COegHHeHHE B SBE3lY C BLI-
pefleHHol HeATpannuoli TouKoil; [ -— coelMHeyHe B TPEYIOALHHK.

IlpaBuna ycTpoHcTBa 3J€KTPOYCTAHOBOK perjlaMeHTHPYIOT
caenywiue TpeboBanus, obecneunBalomme GucTpoe cpabGaThl-
BalHe 3allUTH NpH OAHOG(a3HBX K3 B KOHIe 3allHilaeMoro
y4acTKa JIHHHH:

1. Ilpu 3awmuTe NpenoXpaHuTEeNsIMH HJH aBTOMAaTHYCCKHMH
BHIKNIOYATEJNSAMH ¢ OOpaTHO3aBUCUMOH OT TOKAa XapaKTepHCTH-
KOH TOK 3aMblKaHHsl Ha KOpNYyC HJIM HA HYJIeBOH npoBox n0J-
XeH NpeBHILUATL HE MeHee YeM B 3 pa3a HOMHHAJbHbIE TOKH
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NJaBKHX BCTAaBoOK NpejoXpaHuTeNeit unH TeMJIOBHIX pacCUenHe
TeJelt aBTOMATHYECKHX BBIKJIIOUYaTe e,

2. Ilpu 3amuTe aBTOMaTHYECKHMH BBIKJIOYATENAMH, HMEKD-
LMY TOJILKO 37€KTPOMATHUTHHIN pacuenHTesp (OTCEYKY), TOK
K3 B netne (haza — HyJb JOKeH OBITE He MeHee TOKa yCTaB-
KM MIHOBEHHOro cpabaTtbiBaHusl, yMHOXEHHOrO Ha KO3(p¢HIH-
eHT pasbpoca (Mo 3aBOACKHM NaHHbLIM) H Ha KO3((DHIHEHT 3a-
naca 1,1. Ilpn oTcyTCTBHM 3aBOACKHMX J4HHBHIX pa3peliaeTcst
npuHMaTh KospduuMeHTn pasbpoca JJf aBTOMATHUYECKHX
BHIKJIOYaTeN el ¢ HOMHHAJbHBIM TOKOoM no 100 A—I1,3; nns
POYHX aBTOMaTHUeCKHX BBIKJIO4aTeneit 1,14.

Mpumep 15.2, Onpeaenuts TOK oxxodasmoro K3 B TOuKe, noKasanHol

Ha nuc IR1 {nnuaan 1K 1)
id pHC, ad.1. YUPHMEPD 1001,

Pemenue. 1, Ilo Tabn. 15:2 npuuumaem anavemnss K’ jansa othenb-
HBIX YYacTKOB CETH: K; =23; K; =2 95,
2. Ilo ta6n. 15.3 onpenensiem Z;/BUq,-——-O,l- 10-3,

A | Fln

Lo T o P [ R & [ gl 5 79} T s
o. UnpeaeiseM 1o Qopmydie {(10.22) TOK 0JAHOPA3HOI0o RI

1
3,7 2,95-1,4
2’3 ¥ » 5 ¥ +0’1.103‘

100190 100-68

lnasa wecTtHaguaras
TEXHNKO-2KOHOMMUUECKUE PACYETHI

16.1. MeTOonONOrMN TEXHUKO-IKOHOMMUECKOTO
CpPaBHEHWN BapPUaHTORB

DNeKTPHYECKHE YCTAHOBKH XHJBX H OOLIECTBEHHLIX 3AaHHi#
OTJIHYAIOTCH, KaK yxKe 0TMeYaJyoch B 1. 7 U 8, MHOTrOBapHAHT-
HOCTbIO BO3MOXHBIX NpPOEKTHHX peuieHuit. BhiGop nauGonee
1e/1eco06pa3HOro H 3KOHOMHMYHOIO H3 BO3MOXHBIX BapHAHTOB
NPOU3BOAHUTCH HA OCHOBAHHM TEXHHKO-3KOHOMHMYECKHMX pacue-
TOB no «THmosoit Meronuke onperaeneHusi 3(p¢GpeKTHBHOCTH Ka-
NMUTaALHBIX BjlOXKeHUH», yTeepxIenuoii Iocnnanom CCCP,
Focctpoem CCCP, Akanemueit naygk CCCP [43].

BuisBiieHHe HauboJsiee 3KOHOMHYHOIO BapuaHTa MNPOHU3BO-
JHTCA NO MHHUMyMy MpHBEAEHHBIX 3aTPAT, YUHTHIBAIOLIUX TO-
JIoBble 9KCMNJyaTaUHOHHBIE PacXOAbLl H OKyllaeMOCTb KalHTajlb-
HBIX BJIOXKEHHH.

BapuanThi, orjiHdaloLiHecs 110 NPHUBeACHHBIM 3aTpaTaM Mme-
Hee ueM Ha 3 Y (nNpu HCKJIOYEHHH OJHHAKOBBIX COCTABJAIOLINX
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3aTpaT), CUMTAIOTCA PABHOKOHOMHUHHIMH. B mpefienax 30HbI
PaBHOKOHOMHYHOCTH BHIOOP ONTHMAaJIbHOTO BapHaHTa CleAyeT
NPOM3BONUTL HCXOAA U3 HH2KEHEPHOH OUEHKH TeX KauyecTs, KO-
TOpHE He MOTJIH OLITb NOJHOCTBLIO YUTeHHl B 3aTpaTax (HalexX-
HOCTb, Pacxoj 3JI€KTPOSHEPIHH, NEPCIEKTHBHOCTb, YCJOBHS 110-
JydyeHHss O0GOpYAOBaHHA, 3J1eKTPOOE30MacHOCTb, PACXOJ (BT~
HOro MeTajJjia u T. 1.).

KoHeuyHo, BO Bcex eayuyasx AONKHO GHITb o6ecrneyeHo BH-

MOANHAHUA TAaYIUNUANTHY TNaAaRAD AT TTNADIIN 1T rrmanis
AANIVERAWMEATNAYN. LKLY AV VLA l!-l\..-UUD(.I.II.l’].I.I. ll!JClDl’llu. 43 l'lUy.l.Vl.

Ilpu coopyeHuH 371€KTPOYCTAHOBKH B OAMH 3Tam pacueT-
Hble 3aTpaTel, ThiC. pyG/rof, ompenensioTca corjacHo [43] no

BHIPaXKEeHHIO

rie Ey— HopMaTuBHHE KO3(duUMeHT 3PPeKTUBHOCTH KallH-
TalbHHX BJOXKeHMH, paBubil 0,12*¥ (cpok  okynmaemottu
1/0,12=8,3 ropa)*; K —cymMapube KallHTaJbHHE BJIOXKE-
HHs ThC. py6.; H — exeronHbie n3JepXKKH NPOH3BOACTBA (3K-
CIJIyaTaUMOHHBE PACXOAH), BKJIOYAIOMIME 3aTPATH Ha KOM-
NeHCalHIO NOTePb SHePrHH B ceTAX, ThIC. py6/ro.

[Ipun cpaBHeHHM BapHAHTOB, B KOTOPHX paccMaTpUBaeTCA

&
NAQARUTUL ANATNUUACENAL coTd A RNAavOAIT ZanmuTanNLorra n .
f et E uwsb;xnrznib\.«ll\}ll w1 KL T I.J!J\,l"n\-al.lll’ INCILIEL A CAVILFELI DI DIDWiLs

HeHHs W eXerojHele U3JEPKKH MO KAXKAOMY BapHaHTy onpe-
NenAlTCA ¢ yYeToM pasHOBPeMeHHOCTH 3aTpaT mo rofaM pac-
YeTHOrO nepuofa Iprep. Ilpy 3TOM yueT pasHOBpeMEHHOCTH
3aTpaT paccMaTpuBaeMblX BapHUAHTOB OCYLUECTBAAETCA NyTEM
HX NpHUBeeHHA K KAaKOMY-JIUOO TOAY Tnpus, OJAMHAKOBOMY IJf
BCeX BapHaHTOB. B 3ToM cilyuae npuBelleHHBIe 3aTpaThl Oompe-
AENAITCA MO CAeAYIOLNM BHPaXeHUusiM:

Tp,ne
* ‘p
3 = (EHK -+ A[/] )(] + Eu)TanB"“t (162)
4 4
=1
Tp,nep
n— N /o AN AL F Vo —~t (16 2\
o A VZ I\ T Qripj\2 7T Loy) HGPARB VLU

rie E; — HopMaTuBHEE KO3((QHUIHEHT, YYHTHBAIOWHE pasHo-

BpeMeHHOCTh 3aTpart, paBmil 0,08%; K¢ — KanuTaivHble BJO-
H;_. — uaMeHeHHe HU3[EePIKEK B

~wonua Trec nvhc AM.—HWH.—H. . — naMeHeHue H
LAYy Y Uiy aaap | Ininde

AArRiEANLy iAd A g =

* CorJlacHO MeTOJHKe ONpejesieHnsi SKOHOMHYecKofl 3 eKTHBHOCTH HC-
N0JIb30BaKHA B HAPOJHOM XO3sficTBe HOBOH TeXHHKH, H300peTeHHH W pa-
nnosasnzaTopcknx upepnoxenntt [59] En=0,15, a En=0,1.

*#% Fp=0,035; Exp=0,029; E5=0,04. pu E.=0,12 E5x=0,224. Ipuse-
JICHHEBIE JaHHBIe PEeKOMeHAYHTCs YKa3aHHSAMH [0 NPOEKTHPOBAHHIO FOPOA-
ckux snektpuueckx cereii BCH 97—75 Mumasepro CCCP,
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t\aﬂ\ﬂ Ay i‘"’“" ;nu
OHOM, ThiC, /ron.
371epIKKH nponsBo,uCTBa onpenensioTcs no gopmysne

Ht ='Hp+HK.p+N3+HMs (16'4)

rne Hp-— aMopTH3auMOHHBIe OTYHCJEHHS HA  PeHOBalMIO;
Hyp — TO Ke Ha KanuTaJbHLI peMOHT; Hy — 3aTpaTthl Ha 3Kc-
IJyaTauHio, BKJIOUaKlOHlMe 3aTpaThl HA TEKYIIHMH pEMOHT;
H, — 3aTpaThl HA 3JIEKTPO3HEPrulo, npuobpereHHe MOTEPh
ChIpbsi H KOMIEHCALHIO IOTEPb 3HEPTHH B CETH.

Kos¢duuueHt CYMMapHLIX €XerOJHLIX OTYHCJIeHHH OT Ka-
MHTanbHBIX BAOXKeHHH E, onpelensiercs MO BbpaKeHHIO!

Ey =E + Ey+ Eyp+ E,. (16.5)

Qopmynw (16.2) u (16.3) paBHOLEeHHH, OAHAKO paCyeTHl
npoine Bectd no ¢opmyae (16.3), npu KOTOpPOH exeroaHue
H3ePKKH, NPONOPLHOHAJbHEE KAalHTAJbHBIM  BJOXKEHHSM,

Fotifadfal, Faly TTAL Yl ooy v A TT S TT Y T T wy p V r Mwry TR O TTY T

OonpeAeasiloTCA B MNPOHEeHTdaX OT MOCHACAHHX Loit M CKJA[biBa-

I0TCSl ¢ M3/iepKKaMH Ha MOKPHTHe npupocta AHy OT cTouMO-
cTH norepb. Jasa snekrpuueckux cereét Ao 1000 B moxHo npu-
Humate £y =0,224%* (cM. cnocky crp. 202).

B ra. 13 npuBeeHa MeTOAHKa OmpefeneHus NoTepbs MOLIHO-
CTH H 2HEpruH. 3aTpaThl HAa KOMIEHCALMIO INOTePb 3SHEPruH
OnpefeNA0TCA ¢ yuyeToM Ko3a(p(uuHeHTa NonajaHdss MaKCHMY-
Ma NOTepPb B MAKCHMYM 3HeProCHCTEMBI COrjlacHO YKa3aHUAM
N0 IPOEKTHPOBAHHIO TFOPOACKHX 3JeKTpHueckux ceteit BCH
97—75 Munanepro CCCP B 3aBUCUMOCTH OT BpeMeHH HaM-
60sbllIUX MOTepk M pa¥ioOHa CTPOMTEJBbCTBA, a TaK#ke MOTepb B
3BeHbSIX JIEKTPHUECKOH ceTH 0ojiee BRHICOKOTO Hamp#aXKeHHs
1D 265 110 99D R zx )

\.IU, WUy A3Vy & DDA 11 1. A-’c

o

:Z

16.2. BLibop onTMMmanbHbIX CXeM NMUTAIOLLUX
W FPYMMOBBIX INEKTPOCETEN HHUANLIX 3[AHMIA

MuoropapuaHTHOCTb NMPOEKTHBIX PelueHH#l W yueT MHOTHX
bakTopoB TpeGYIOT HCNOJAB30BAHHA I/ TeXHHKO-3KOHOMHYEC-
Kux pacueros IBM, Tak Kak 3TH pacueThl BecbMa TPYyLOeM-
KM. B nensx poibopa HaHOGoJiee panMOHaJbHBIX OGLIMX pellle-
HUH CXeM MNHTAMWHX CeTed XUJBIX 3JaHHii BHCOTOH 9—
30 staxesi MHHUUTII] 6viv Boinosinensl Ha 2BM Texnuko-
3KOHOMHYEeCKHe pacCyeTH psiia BapHAHTOB TMNOCTPOEHHS CXeM.

! Mugekc k sHaveHHsiM KO3QQPHIUHEHTOB OTYHCICHHA aHAJIOMHYHMH HH-
HlekcaM K 3HaYeHHSIM H3JlepxeK, ykasawubix B Gopmyne (16.4),

203



PesysnTarn pacyeToB M BHITEKalOliHe H3 HHX PeKOMeHza-
HHH LIMPOKO HCIOJIb3YIOTCSI B MPOEKTHOH npaktuke, IIpuBenem
OCHOBHLIE TIOJIOXXEHHUS METOJAHKH pacueTos.

CpaBHeHne TeXHHKO-9KOHOMHYECKHX MOKasaTejiefl H BhIGOP
ONTHMAaJNbHOIO B4PHAHTA CXeMBl MPOH3BOJUJIHCL 0 MHHUMYMY
pacueTHBIX 3aTPaT, MpUBeleHHBIX K Hauany SKCIjiyaTauuH ce-
TH (HyneBoH ron). B npuBelieHHBIX 3aTpaTax yYHTHIBAJIHCh Ka-
MMTAJIOBJIOKEHUST H eXKErofiHble SKCHiyaTaiHUOHHHE pPacXOAHl
JJIsl paccCMaTpUBaeMOro pacyeTHOro nepuoza.

BuyTpeHuue ceTn 3paHuit XapakTepu3ylOTCsl 3HAYUTENbHBIM
cpokoM cayKOul. [loTpeGHOCTL B X PEKOHCTPYKHHMH B TeueHHe
neppuix 10-—15 ner skcniyaTauuy, Kak NMpaBHIO, MOXKeT BO3-

TR IR F L Thrr WLTNMYFT ALTF AT TOoaTUmLY
rnKnyin lltll’l DDJ-\.-UI\I’IA ICL\'].IICIA CmCIUAﬂUlU lll}l’l}l\)bla HCII.}JJ"'

30k (7—8 %), KOoTOpHie Ha NpaKTHKE [OK4 He BCTPeyaJich.
IToaToMy B pacuerax OBiJIO NPUHATO, YTO PEKOHCTPYKHHS BHY-

TPEeHHHX ceTell 3JlaHufl B TeyeHnue pacueTHoro nepuoga (15
_,np'r\ ge npouzponutcs. I'lou onpenejienuy 3aTpar JIJs nepBo-

AN ALPSNIRNARI RSN JANR AN TR AJSRR MRS pANVAN EIIIRR FAVASL RENpORS

ro rojga npeanoJjaraercs, uTo 3aBepLUCHHe c*rpomenbcma H
BBOJ B 3KCIJIyaTauMl0 COBMajaeT BO BpeMeHH (4YTO MPaKTH-
YyeCKH HMeeT MeCTO B KHMJIMHIHOM cTpouTenbctBe). IlosTomy
NepBOHAYAJbHLIE KAaNMHUTAJIOBJIOKEHHS U 3KCNNyaTaLuHOHHBIE
pPacXO[Hl 32 MepBHIH roJ NOChie CTPOUTENbCTBA (OH K€ MepPBhIH
roJ 3KCmyaTauuH) MNPUBOASITCH K HYJEBOMY FOAly ¢ MOMOLIBLIO
KO3(pduIHeHTa npUBeieHus1 3aTpaT

E, = 1(1 + Ey), (16.6)

rne E,— kosddHuuenT npuBelleHus 3aTpaT, TpPHHHMAaeTCs
panbim 0,08.

Fopoesuie sKcnayaTauMOHHBIE PACXOAB 3aBHCSAT OT TEMIOB
NPHPOCTa HATPY3O0K M HMEIOT MOCTOSIHHYIO H NMePeMEeHHYIo Cia-
ralowme. K nepBoil nmpu OTCYTCTBHH PEKOHCTPYKHUH OTHOCATCSH
aMOpPTH3aLHOHHbIE OTUHCJIEHHA HA PEHOBAUHMIO M KAMHTAJbHLIH

DEMOHT 4 TagxKe 33TpaTbI Ha Oﬁc.ﬂy}KHBaHHe ceTH, KO BTO-

Fnﬂ n 17 DN l"l"lI,l nm NnAarvT O

l.lUl’.l. llUl CPI’I Jaxen e oD \.-Cll’l, DD l.l..l.; wVi puvvid

HarpysoK.
KosdduiueHT oTuHclieHHil OT KanUTaJIbHBIX BJIOXKEHHH Ha
pPEHOBANHIO ONpelieIsieTCs MO BeAOMCTBEHHBIM HOPMaM HJH

dopmye

— Eq 1
Ey (1 + Eg)fecn—1° (16.7)

rne fc; — CPOK CAYxOB 3JEKTPOOOOPYAOBAHHSA CETH.

3aTpaThl Ha KOMNEHCALMI0 NOTepb 3JeKTPO3HEPTHH COCTO-
AT U3 NIOCTOSIHHOH 4acTH (noTepH, onpeaesisieMble Harpyskoit B
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HauaJle 3KCIJlyaTalli¥ CeTH) H mepeMedHo#f yacTH, oOycnoB-
JIeHHOH TpupoCTOM HArpy3ox. Jasi cerefl ropOACKOro- THUna
MOXHO CYHTATb, UYTO €XXeroflHoe M3MeHeHHe HarPy3KH Iponop-
HHOHAJLHO TEMNY NpHpOcTa M onpexensiercss no Gopmyae

P=P A",
O60o3Haunm
Ez = Azf(l + Eu):

rae A — ko3(ppHUHEHT NPHPOCTA HArpysOK, KOTOPHE MOXKeT
npunuMatecs 1,03 nnsa noMor ¢ razopbiMu mafdTaMp g 1,01—
1,015 12151 IOMOB € 3JI€KTPONJIMTAMH.

C yueToM H3JI0XKE€HHOTO CyMMapHHIe 3a paci€THHE nepHox
zaTpatel 3 (py6.), npuBeieHHBIe K Hauasy 3kclJlyaTauuu, 6y-
AYT PaBHEI

=Tp uep

3=EsKE,+ CIAP,E,+ X (AP,— APr)Efl, (16.8)

=l

rne K-—nepsoHauanbubie RanuTajoBioxenus, py6., Co —
crouMocth 1 XxBT-rona moreps siiekTposneprin  py6/(kBtX
Xroa); APy u APy — notepn MOIHOCTH B ceTH B HAYaJbHBIH
U {-# TOAH 3KCNNyaTAlHM.

YYuTBIBaS, YTO NOTEPH MOLUHOCTH MPOMOPLHOHAJIBHN KBaj-
paty xos(pHuMeHTa npupocTa Harpysok

AP = AP, A%
H IpUHHMAasA
E{Tran ™) _ poses

HocJie npeoGpa3oBaHus nojayuaeM

T
3=EsKE,+C,AP,(1 —E;)B"™ 5 (16.9)

1
[32'_'-

Brpaxenune (16.9) ynpomaetr BryHcieHus N0 CYMMHPOBa-
HUIO noTeps no (opmydie (16.8) u mospossier ONpeneuTb mno-
TepH MOL[HOCTH NO Harpy3kaM B IepBHIH M NOCJAELHHH TOAH
pacuetnHoro nepuoma. ClieoBaTesbHO, OTmajgaeT  HeOOXO/M-
MOCTb B pacyeTe Ha Bce mpoMexyToudnie roan. CpasHenue na-
paMeTpPOB CeTH, BHIGPAHHKIX € YUeTOM BJIMSIHHS SKOHOMHYECKHX
($akTOpOB, C NOJNYUEHHBIMH Ha OCHOBAHHMH TOJPKO TEXHHUECKHX
XapaxkTepucTHK (Harpes, MOTEPH HanpsiXKeHHs1) NOKasalo, YTo
B noOcJieffHEM CJyuade rofQBhie NMpHBeAEHHBE 3aTPATH 4acTo
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TaGnuua 16.1. Npepean AONYCTHMBIX NOTEPL HANPFKEHHS,
IPH KOTOPHIX NapaMeTphi 3AEKTPHUECKON CETH HMEIT 3navueHbs, GAHdKNH
K ORTHMaNbHLIM

e B

3JeMeHThH CETH

KonudecTRo

DTAMW O
3TaXKCH

Morepu sanpsxedug, %, npu
KOJMUYecTne cekliii B 30aHHU

Crosiku

YopusoHTanbubie mnHTa-

FaznguunpoBasnbie 302HHA

OUiHe SHHHH BHYTPH 3Ka-

HHl

BHewuHss

NHTaLas

KaQenbHast AHHHS AJIHHOA

Ao 100 M

To me or 100 70 200 ™

Crosiku

TopuaonTaneuble nOHTa-

5—8
9—12
13—14

58
9—12
13—14

5—8
912
13—14

5—8
9—12
13—14

0,6—0,7
0,7—0,8
0,8—1

0,2—0,3
0,2—-0,3
0,2—0,3

— b
|
b Ju—
oo~

B PO
cn e
(7T ]
o bo

RO i OO

JlomMa ¢ 3ReKTPONIMTaMH

olifHe JMUHHH BHYTPH 34a-

HHH

Buewnsas

HuTaloas

KalenbHas JHHUA JAJHHOH

po 100 m

To xe ot 100 g0 200 m

58

9—12
13—16
1722
23—30

5—8

9—I12
13—16
17—22
23—30

5—8

9—12
13—16
17—22
23—30

5—8
9—12

-
-

o NN
SLLLL

oD TIUILh P I b

~
- w

LITET T

-

OOOQ_CD ODOOOCO

o
L

v NN - -
w
| ] i

3]
38'_

o—7 8—10
0,4—9,6| 0,5—0,8
0,6—0,7} 0,56—0,7
0,7—0,9! 0,6—0,8
0,9—1,1}0,9—1,1
1,1—1,5¢ 1,5—1,7
1.6—1,8]1,7—1.8
2,2—1,7| 2,2—1,8
2,3—1,91 2,62
2,4—2,11 2,7—2,2
4,923,841 4,1—-3,6
3.8-3.3| 3.5—3,1
3,2—2,81 3,2—2,9
0,2—0,5] 0,3-0,5
0,4—0,6].0,3—0,5
0,5_0’7 0’4_"0,6
0.5—0,7| 0,6—0.7
0.6—0.8] 0.7—09
1,1—1,3) 1,2—1,6
1,9—1.6]| 1,6—1.8
1.5—1.8| 1,7—2
1,7—1,9] 1,8-2,1
1,9—2,1 2—2,2
1,9—1,5| 2,1—1,7

2—1,7 2—1,9
2,9—1.8| 2,5—2
2,4"""2 216_'_232
2.7—2,2| 2.8—2,4
4,9—3,7 4-3.4
3,9—3,3] 3,6—3,2




ITpononxenue 7267 16.1

IToTepy Hanyg 2KeHHS, %, DpH
Koaniectpo KOJIHYECTBE CunilHii B 8JaHHH
DneMeHTH CeTH sTaM et
1 207 8—10
13—16 4,9-4.6 |3,5~3 |3,4—2,9
17—22 4,6—4,4 |3,3—2,9| 3,1—2,7
23—30 4,5—4,3 3—2,6] 2,8—2,4

ITpumeuannn: 1. Ipenensl DONYCTHME/X NOTEPs HANPSIKEHHS ONPELENEHH!
TONLKO 1O SKOHOMUYECKOMY KpHTepHIO (HaHMeHBUIHM MpHBEIEHHLIM saTpaTtam). IlpH
5ToM B QosabUiHHCTRE CaydaeB cyMMapHBle NOTePH HanpsiXXeHHs ue BHXOIAT 3a npene-
Abl ponycTHMpiX no [1¥D. OpHako N8 BeCbM8 RApPOTSIKEHHLIX JIHMHE H BbICOKHX
SHAHHE M TNpH SHauUTeNLHOM yJaseHHH oT TI1 (4TO BOSMOXHO B PERKUX cAydasx)
CYMMapHble NOTePH HanpsaXXewusi no TaGa. 16.1 MOTYT OKasaThes Bmlle JONYCTMMEIX
ro I1¥y3. B sTuUX cayyasix HX clelyeT NPONOPUHOHaJLHO YMEHBLIHTL HO MNpefENnOB,
npepycMoTpeHibix TIY3,

2. Tlo onkiTy NPOEKTUPOBaHMs NOTEPH HaNPsiXKeHHs BO BHYTPHKBApTHPHLIX Tpyn-
NOBBbIX JIMHHRX OOILErc OCBellieHHs] MOTYT NPHHAMaTbhC® paBHbiM@a (,8—1 %. Tlorepw
HaTDSXKEHHs] B WTENCENbHOH ceTH H JHHUAX NHTAHHR 3JeKTPOMJIMT B STHX cAYYasx
MOXKHO €€ pacCMaTPHBAaTh, NOCKOJbKY OHH HE BBIXOONT 33 NPENedbl, YCTaHOBJEHHLIE
coorteercTeyolluMH T'OCT.

3. Kak NpaBHNO, npHBeReHHoe B Tabs. 16.1 pacnpefienciiie NoTeph HaNpskKenus
He3HaUHTenLHO OTKJOHAEICH oT pachipelelleHHY, pPAaCCUHTAHHOrO NoO HAHMeHbilleMY
pacxopy upeTHoro merannaa (cm. ra. 11).

OKa3hIBalOTCSl BHIILE onTHMadbHHX Ha 15—20 9%. Canenora-
TEJIbHO, YUeT 3KOHOMHYECKHX (akTOpOB BMOJHE ONpaBAaH.

Ilenecoo6pasnnpie cxeMbl H ONTHMAaJbHOE YHCJO MHUTAIOLIHX
JIMHHH, koJinuectBo BPY npusesens s ra. 7. Hau6onee sko-
HOMHYHOE pacnpefiesiende AOMYCTHMLIX NOTEph HAaNpAKEHUA
MeXAy NMUTAUHUMH KabensMH, BHYTPEHHHMH rOPH30HTAJbHEI-
MH H BepTHKaJbHLIMH NMHTAIOIHUMH JIHHHAMH 3lauuii (cTOs-
KaMHu) npuBeZeHn! B TabJ. 16.1.

Bryrpukeapruprole sAeKTpUdecKue 2pytno8ele CeTH XKU-
JBIX 34aHHH SIBJSIIOTCS Ba’KHBIM 3BEHOM CHCTEME  3JIEKTPO-
cHabxexusi. HecMOTPs Ha TO YTO Ha AONIO BHYTPHKBAPTHPHO-
ro 3JeKTPOOOOPYNOBaHHS NPUXOAMTCH TpHMepHO 40—50 %
KaNHTAJIOBJIOXKEHHH B 3JIeKTPHUECKHE CEeTH COPOJCKOTO THIIA,
BONPOCAM TE€XHHUECKH NMPaBHJIBHOTO H 3KOHOMMYHOTO HX fOCT-
poeHHs1 NOJIXXHOTO BHHMAaHHs He YAeNsNOCh. YUYHThIBas Bax-
HOCTb STHX BONMpocop B nocjefHee BpemMs MHUWMUTIIT [44],
JleHUHIpaACKUM MOJHTEXHHYECKUM HHCTHTYTOM M. M, M. Ka-
JIMHHHA [45] NMpeAnpHHSTH NONHITKH PacCMOTPeTh TPYMNOBHE
CeTH KBapTHP MO TEXHHYECKHM H IYKOHOMHUECKHM KPHTEPHSIM
C yYeToM NepCcneKTHBHOINO POCTa Harpysok. B pesynprare stoit

ra) Y ifaY o 1 ™ oY Lr o B 99Y
?aﬁoTbI 551-1'}1'1 H34daHbi BpeMeHHbIe peKumt;H,u,uﬂHn o NpoCKTH-

POBAHHIO CPYNNOBHX 3JIEKTPHUYECKHX CeTeH KBapPTHP C 3JieK-
TPOniHTaMHu 6€3 3JIEKTPOOTONJIEHHS H 3JI€eKTPOBOAOHArpeBa, co.
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Tabnuua 16.2. TeXHHKO-SKOHOMHUUYECKHE NOKA3ATEAH PafHAALHON
H KOAblieBO# rpynunoshLX AHHHA NUTAHHS HTENCEARHLIX PO3ETOK
(cedenne nposopa mapku ANNBC 2,5 mm?)

L . % &
o o o ) S ] ToRopbic
3 =8 =2 %z 2= 8 | pacueTnue
BapuaHThl B =5 E . @ < 3 E SaTpPaTH,
2 o og | B4 %2 G/
A Sﬁ Slé i Eog mggmpa
a6 =g B Ha @ B
IlByxkoMHaTHas KBap-
THDa:
pasHajbHas JMHHS ii,6] 4 115 8 | 12,8 4,03
KonbueBasi  {samxuy- | 6,1 ]| 1,2 4 | 124 15,7 3,65

Taf) NHHUA
TpexkoMuarnas xBapTi-
pa:
panuanbHas JHHHES fg,

KOJIbLieBast (3aMKHY-
Tan) JHHUY

..........

4,4 | 12 112 16,2 4,65
1,4 33 | 139 18,6 4,06

opyxaeMux B Mockse. HecMoTpsi Ha HeKOTOpyIO Heonpene-
JICHHOCTb pasMerleHHsi GLITOBHIX 3JEKTPONPHBGOPOB H UX MOJ-
KJIOUeHHs], MOJNYYEHbl NOCTATOYHO OOOCHOBaHHEIE AAHHHIE /5
BbiOOpa MapaMeTpoB TPYNNOBHX ceTeH, MNOATBepKAAIOIIHe
NPaKTUKy NPOEKTHPOBAHHUH, B YACTHOCTH INPHMeHEHHE KOJibIe-
BOM 3aMKHYTO#l CXeMbl [IHTAHHSI JIUHUH IUTENCeNbHBIX PO3ETOK.

B T1ab6n. 16.2 npuseneHsl AAA cONOCTaBJEHHST TEXHHKO-3KO-
HOMHYECKHe MOKa3aTeJlH pajuajlbHOH H KOJBUEBO# IpyNMOBLIX
JMHUH THTAaHHUA 1ITENCeJIbHBIX PO3€TOK, H3 KOTOPHIX BHIHO,
YTO pacyeTHble rOJOBHE 34TPATH NPH KOJIbIIEBOH cXeMe HHXKe,
yeM npu paauanbHOii. KpoMe TOro, mo ycJoBMSIM NOMYCTHMOM
MOTepH HaNpsXKeHHUS NPH PagHaJbHOH cXeMe [MpHILJoCh Obl
yBeJHUYHBATL ceueHHMe NpoBOnoB. [Ipu Konbuesoﬁ cxeMe rpo-

N P A o T P e o L —am e e om W gmwew W e s R KR PUPE S LT - e R

=4
LHyCRhhdji LllULUUl‘l()le HpPOBOAUE BOsSpatlidrl B 1 d'—"é pdod.

16.3. DnemeHTsl TEXHUKO-3IKOHOMUUECKWX pacuyeros
3NEKTPOYCcTaHOBOK OBLLEeCTBEHHBIX 3AaHMA

Bonpoch onTtuMH3aluK 3JeKTPHYECKHX CeTell, B YaCTHOCTH
BHYTPEHHHUX ceTell oflLleCTBeHHHX 3JaHUH, NMOKa elle He J0Be-
JleHbl 10 TaKOH CT4JHH, MPH KOTOPOH MOXHO OBLIO O6H HOJYy-
YuTh 00001IeHHBIe H AOCTOBEPHble MaTeMaTHYeCKHe BHIpaxke-
HHS, TNPHrofHHE AJNs rpoekTHOH npakTHkH. ITostomy npHxo-
JHTCH B psiie cJlyyaeB Hapaly ¢ PasHOCTOPOHHEH OHEHKOH Tex-
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HHYECKHX (akToposB (HazeXHOCTb, OesonacHo¢Th, PpacxoX
1BETHOrO MetaJjia H T. A.) npuberatb K TeXHHKO-3KOHOMHUYEC-
KOMY CONOCTaBJIeHHIO MpeAnoJjaraeMHx BapuanToB NMPOEKTHHLIX
peurenuii, Metonuka 3Tux pacuetoB usnoxena B § 16.1. 3necn
OCTAaHOBHMCS JINIIb HA HEKOTOPHX YACTHLIX CayyasX.

B kuure C. A. KnoeBa {41] npusenens caeaywlliie Gopmy-
JIBL IJI OfpefieleHHs] PacueTHHIX 3aTpaT, HeOoOGxOAUMBIX I
CONOCTAB/IEHHsI BApDHAHTOB YCTPOHCTBA OCBeTHTEJIPHBIX yCTa-
HOBOK, coJepxKawux N CBeTHNbHHKOB:

KanutagnbHble 3aTpaTH

K = N(An+ B+ M+ v+ 0,001 apCn)s (16.10)
IKCIIyaTallHOHHbBIE PACXOB

= N{ﬂnfﬂ + [0pT e gn + Poprg'n +100(B+ M +

Clt

ITonnble pacueTHhie 3aTPaTH ONPEHEJSIIOTCS Mo YXKe H3BecT-
HO#l popmyne
3=E,K+H=0,12K-H. (16.12)

B stux (Qopmynax canenywoumue o6o3nayegua: #— YHCJIO
JaMil B OJlHOM CBeTHJBHHKE;, p — MOUIHOCTb OfHO# AaMmnu, BT;
lcni—HOMHMHAJBHBEIH CPOK CJyKObl Jamnbl, 4, Imax ~— MaKCH-
MaJIbHOe YHCJIO YacoB HCMONb30BAHHS OCBETHTEJHHOH YCTAHOB-
KH B TOM; §— CTOMMOCTBb 3JeKTPOsHepruu, py6/(KBT-u); ¢'—
3aTpaTh Ha KOMIIEHCAUHIO MoTepb 3Hepruu, py6/(KBT-u); v—
BpeMsi HaubGOJBIUUX MOTEpPb, Y; M1 — YUCJO YUCTOK CBETHJbHHU-
KoB B ron; A — ueHa ofno# namnk, py6.; 5 — LU€HA OJIHOTO
CBETHJbHHKA, py6.; M — cTOHMOCTE MOHTa)Ka OJHOTO CBETHJb-
HHka, py0.; C —CTOHMOCTbL MOHTA)Ka 3JEeKTPHUecKOH YacTH ocC-
BeTHTEJbHOH ycTaHOBKH Ha 1 kBT ycTanoBiiennoH MOLIHOCTH
HBX Jamn), py6/kBT; B — croumocte oHOH yuCTKH CBETHJb-
Huga py6.; o, p, y— — kos(pbunuenty, ykaszavHbe B TalbJ.
16.3.

B npuBejeniitie (PopMyas BHeCeHbl HEKOTOPLIC YTOUHEHHMS
ONs1 yueTa HepaBHOMEPHOCTH rpaduKa Harpysku H 3aTpat Ha
KOMIIEHCAIHIO TioTeph 3Hepruu. EcrecTBenno, uro CpaBHeHHe
BapUanTOB A0JXKHO BeCTHCh TOJIBKO AJISI YCTaHOBOK, CO3Malo-
IHX O/IHHAKOBLIE OCBETHTE/IbHEIE YCJIOBHSI.

Jpyrum npuMepoM TeXHHKO-3KOHOMHYECKHX pPacie€TosB Mo-
et OBITH METOAHKA, npeanoxenHas B [46] u nO3BoJsloLLAs
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Ta6nuua 16.3. Koapdmuinentsl o, B, y

E Jlayrmr TPJI, JPH v T n.
=} Jasns | Jhiomukecnent-
= HAK AN - Hpl€ JlaMTib}
€ BAHNSA f/e$ KOH#eHca- ¢ KOHJEHCaTopaMH
P TOPOR Ha FpynnoBoil anBHH
4
o l l ,2 l 3 1 l y l
AU“ﬂT AUrp

AU/ 100 AU/ AU } {cos2p- 100 :
P (cos2g-100) v ) 100cos®*@pur  100cos?@ry,
Y 0 0 0 K+M ®

OQ6ozwauenys: AU — Noteps Hanpsikesnsi B OCBETHTeJbHOR cerw of HCTOY-
HHKa rnHTaHssi (TpaHCpODMaToPa) RO CPeAHed nammbi, %; Allgy, — NOi1eDsi Halpsi-
Meuns B NHraiowleft cers or TpaHcopMartopa RO rPYUnomOre WMTKa, %; AUp, —
noTepsi HANpsiXXeHHs] B TPYNAROBOH CeTH OT WHTKa Ho CPelAded aaMnbl, % MK -—C TOH-

MOCTh MOHTaXa KOHJEHCATOpOB, NPpHXONALINXCH Ma OAME CBETHALHHK T Jammnoil JIPJI,
py6.; K — cTONMOCTL KOMJAEHCATOPOBR, NPUXOASILKXCH H2 OANH CBETHABHMK ¢ JaMnamy
HPJi, ycTanapAHBaeMbIX Ha TPYNNOBLIX JHHHAX; COs @, COS @ o cos q)rp__xommm-
DHEHTHl MOMHOCTH OCBETHTENLHON YCTAHOBKH € JIIOMHHECUEeHTHmMM# Jamnamy, B UHTa-

owel CeTH B B rpynnoebiX cetdx. KoshduuHeHT 9 BeOAHTCS B pacueTbt TOJLKO Bas
TeX 3nauEi, rie Tpelyercs KOMNERCaUHs PEAKTHBHON MOLLHOCTH.

pacnpejenuTb NOMYCTHMYIO NMoTeplo Hanpsxeuus AU p pas-
BETBJICHHO}l JIHHHH HCXOAS H3 MHHHMyMa pacy€THHX 3aTpar.

TlycTs TOKH na ywacTkax paBHOMepHO HarpyzKenwHoll Tpex-
(pasnofi yeTHIPEXNPOBOAHOA JHHHH OynyT Iy u Iy, A; Py n Py —
MOIUHOCTH Ha& 3THX Xe yuacTkaX, kBr; AU, u AU, norepu na-
NPSAKEHHs; S H Sp — ceyenHs nposoniop, Mm%, Ly U Lo— pilunbl
yUacTKOB, M; p— yaeJbHoe conporumsnenue, Om-MmZ/M; a—
[10CTOAIHHAS COCTaBASIOMAsA CTOHMOCTH NPOBOAOB H MOHTAaXK-
HblX pabot, py6/m; b — nepeMennas cocTaBasionlas, 3aBHCSH-
wad ot ceqeuus, py6/Mm?. Octansiible 0603HaYCHHS YKA33HH
Bbillle. 3alMIIeM BhipaxeHH pacueTHHX 3aTpar Aas oboux
yYacTKOB:

TpL, g 1073

3/
3=EsL, (a+ bs)+

51
2 r L3
AT T dn | bod 3129[’21‘? -10
T Ly Lot T U '-)JT s .
2

HizBecTHO, uTO
5 =P, L:ltf(CAUl); Sy == Py Ly(CAU,) = P, L,{IC (AU — AU )}
I; =P 10%(V 83Uy c0s §); [, = Py 103(V 3 U yong COS §).
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Q603HauuM fanee
aEs = A; bEs/C = B; ptg C10°/(Uioncos’ ¢) =D,
TOI‘ILa BbipazxKedHe Ans 3aTpaT B OKOHYaTENbLHOM BHAe
3=A(Ly+ L)+ BP,Li/AU, + D P, AU, + BP, L3/(AU —
Uy + DP, (AU — AU,). (16.13)

MHHHMYMG pacCueTHbLIX 3aTparT.

dii/ =D (P,— P,) + BP, L%/(AU — AU1)2 — BPlLf/Auf — 0.
1

(16.14)

[Monyueune poctratouno mpoctoro Boipaxenus ans AU; u3
(16.14) szaTpyanutenbHo, 0AHaKO NyTeM NOACTaHOBKH 4YHCE

AJ1 KOHKPETHOro Clyuas On

BO3MOKHO.
OTMeTHM B 3aKJIOYeHHE JOCTAaTOUHO MPOCTYI0 METOLHKY
HCTIONb3OBAHHA IKOHOMUMECKUX uHTEepeanros. IIns storo ompe-

e AUy naa 3pin BRONHE

3a'rpa'r ,ZLJIH CMe}KHle CG‘IEHHH‘

EsL(a—+ bs)+ 312pLt ¢ -103/s, = Es L (a 4 bs,) -
+ 312 pLtg' - 10—3/s,.
[Mpuunmas E;==022; p==0,038 Om-mm?/M; ¢'=0,02 py6/
{(kBr-u); b=0,04 py6/(m-mMmM?), nocne npocThiX npeobpaso-

BaHHH [OJAVYACM TOK,
4900s, s,
] = l/——-l—-— . (16.15)
T

Huxe pna npumepa npusenena taba. 16.4 skoHOMHYECKHX
HHTEPBAJIOB AJA TPeX(Pa3HHX 4eTbIPEXNPOBOJAHBIX JIHHHIH, BHI-
nonneHHslx npoopom AIIB-500 n nposoOXKeHHBIX CKpHITO B
pununaactoBbix Tpy6ax. OTmerum, 4TO CABOENHBIE H CTPOEH-
HBle JJHHHH 5KOHOMHYECKHX MHTEepBanoB He HMelT. Tabaupb
5KOHOMHYECKHX HHTEPBaJOB MOTyT OBITb COCTABJEHH AAA JIO-
6BIX NPOBOJIOK, H NOAL30BAaHHE HMH YNPOWAET BLIYHCAHTENb-
Hyio paboty. Ilpu nonb3oBanuH OGLINHBIME METOJaMH paCueToB
HesecooOpa3sHo NPHHHMATbL CedeHHA B NpeJlesiax YKa3aHHbIX
5KOHOMHYECKHX HHTEepBajOB (KOHEYHO, ¢ YYEeTOM MNpOYHX Y-
JIoBMH — JIONYCTHMOTO HarpeBa H T. A.).
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Tabnuya 16.4. 3KOHOMHYECKHe HHTEPBAAbI AAn TpeXdasHbix
YETHLIPEXNPOBOAHBIX CETEH

SKOHOMHYECKHE HHTEDRadsl SDKOHOMHYECKHE HHTEPRAJb!
npH 1=1000 y/ropg npy 7=2000 9/ron
CeueHns, Mm?
ro h | Bmemeen | e a | Gromem o
2,5 7 2,8 4,9 2
4 7—11 1,75—2,75 4,9—7.8 1,26—1,95
6 11--17 1,83—2,83 7,8—12 },3—2
10 17—28 1,7—2,8 12—20 1,2—2
16 286—44 1,75—2,75 20— 31 1,24—1,9%4
25 44—65 1,75—2,6 31—46 1,24—1,83
35b 65—92 1,85—2,6 46—64,5 1,3—1,83
50 92130 1,83—2,6 64,5—92 1,3—1,83
70 130—180 1,85—2,6 92——127 1,3—1,83
95 180—240 1,9—-2,5 127—170 1,77—1,84

Pazpen natbin
KOHCTPYKTUBHOE UCTNOJIHEHWUE
BIIEI{TPM‘-IECKMX CETEM

B 3/1eKTPOYCTAHOBKaX KHJBIX H OOHIECTBEHHBIX 3/laHHH TpH-
MEHAIOTCH Pas/IMYyHble BBOAHO-pacnpeeHTesbHEle YCTPOHCTRA,
3TaxKHble H KBAaPTHPHLIC HIMTKH, CHNOBLIE pacnpelenHTeNIbHbIe
NYHKTBI, IHTKH ¢ MOHMXKAWIIUMHU TpaHcpopmaTopamH, 1WKaQbI
H NYHKTBl € 3JIEeMEHTaMH aBTOMAaTHKH NPOTHBONOXKAPHLIX YCT-
poiicts. OHU ABJAAIOTCH KOMIJAERTHBIMHM YCTPOHCTBaMH JInf
IpHeMa H pacnpejeneHHss 3JeKTPOSHEPTHH B YETLIPEXNpPOBOJ-
HBIX 9JIEKTpHYECKHX ceTsix Ao 1000 B. B koMmnekTHHX ycT-
pOHCTBAX CMOHTHPOBAaHBI KOMMYTALHOHHbIE H 3aUUTHBIE afi-
napaTel, H3MEPHTEJbHbIE NPHOOPH], B OTACJIBHLIX CHyYasgx —
annapaTtypa aBTOMAaTHKH,

Tunusauus KOHCTPYKTHBHBIX pelleHHil CTPOHTENbHOH YyacTH
31aHHUH NO3BOJHNA yHH(}mquonaTb 3JIEMEHTHI HX 3JEKTPOyCTa-
HOBOK H CO03JaTb NOCTaTOYHO CTAOMNBHYI0 HOMEHRJIATYPY KOM-
MJIEKTHHIX YCTPOUCTB. B cBolo ouepens 5T0 OTKpHINIO JAOpOry
A1 MX KPYNHOCEPHIHOrO NpOH3BOJCTBA.

B COBpeMeHHbIX HKHJABIX H OGHLECTBQHHHX 3JAHHAX B 0OC-
HOBHOM BLIIIONHHRIOTCH CKDOHLEITHIE 3NeKTHOIINORONIKY n'rknr-,r'rmp

el o P Tl) 4 LA Y § p = A AL T e it S LA L e

NPOBOJAKY NpPHMEHSIOT JHIIL B TOACOGHBIX TOMELIEHHAX —
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no/ABaNax, TeXHHYECKHX NOANONbAX, Ha 3TaxKaX, Yep/AdKaX H B
TEXHHYECKHX NOMEeueHHuAX. an NPOCKTHPOBAHHH HeobxoAUMO
Y‘IHTbIBaTb YTO CKPBITbhIE HpOBOﬂKH B [IOMCILICHHAX C HOPpMa/Ib-
HOM Lyﬁﬂ.i}ri HMEIOT NpCHMYLIECTBa NEpea OTKPOITbIMH HNPOBOA-
KaMH KakK N0 YCJOBHAM 3CTE€THYECKHM, THFHEHHYECKHM, 6e3o-
NaCHOCTH H JOJTrOBeUHOCTH, TAK H, KAK I1pABHJO, 110 CTOHMO-

CTH H TPYAOEMROCTH HX MOHTANA. HOSTOMy BCe€rjga caeayer
OTNAaBAaThH nnpnnntrrennp mmm'rblm 3NEeKTPONPOBOAKAM. Ha

AN m A hwamanaNe Ak A

BLIOOp BHZa H TPACCHl MPOKJANKH CKPHTHIX 3J€KTPONPOBOROK
BJAHAIOT pa3MelleHue 3JeKTPONPHEMHHKOB H NJaHHPOBOYHLIE
pelleHusi. He wMeHbllee 3HaueHHe HMEIOT KOHCTPYKTHBHOE
BLINIOJIHEHHE CT€H H NEePEeKPHITHH 3LaHHsA, CNOCOOH H3roTOBJIE-
HHA CTPOHTEJIbHBIX KOHCTPYKLUHH M METOINH HX MOHTaxa.

Kax 6bln0 yRa3aHo B ri1, 7, 3JIeKTPHUECKHE CETH TIoApa3je-
JIAIOTCA HA NUTAIOUIHe H rpynnosble (B CHJOBHIX CeTHX — pac-
npelenHrenpuble). B XKuapix 3aaHuax HaHOoablHA 00bem
3JIEKTPOMOHTAKHBIX PaboT NPHXOAHTCA HA BbIOJHEHUE TPyI-
IIOBBIX 3JIGKTPONPOBOJOK B KBAPTHPAX, NO3ITAXKHBIX KOPHIAO-
pax M Ha JIeCTHHYHBIX kJeTKax. [losToMy mepBocTeneHHOe BHH-
MaHHe JOJKHO ObITb YAeseHo Haubosee S5KOHOMHYHOMY H HH-
AyCcTpHaJbHOMY cniocofy HX BbinonHeHus. B 3aBucumoctn ot
BUIa NpHMEHAEMBIX NPOBOJAOK BLIOHPAOTCHA MApKH NPOBOJOB,
3JIEKTPOYCTAHOBOYHLIE H 3]1€KTPOMOHTAZKHBIE H3JACIHS,

[ naBa cemHaguaras
KOMIMNEKTHBLIE YCTPOMCTBA

17.1. Beoamo-pacnpepenurensHele YycTpOUCTBA
Beoaubie (BY) maum BBOAHO-pacnpenenutennHble yCTpoiicTBa
YCTAaHaBJHBAIOTCA B 3JaHUAX B MeCTaX BBOJlA BHEIIHHUX MHTa-
IOLHX CeTeHd M NpeAHa3HauYeHbl ANs TPHCOSAHHEHHS K HUM
BHYTPEHHHX 3J€KTPHYCCKHX CeTell 37laHuii M pacnpeneneHHs
3JIeRTpHyeckoil sHeprud. CxeMHBl NpHCOCIHHEHHS K BHEIIHHM Ce-
TAM, @ TaKXKe PacnpelesieHHs 3JICKTPHYCCKOH SHEeprHH B 3ja-
HUAX pasHoobpasnbl. OnHako, HECMOTPSA Ha pasHooGpasHe, OHH
COCTOAT MO CYIUECTBY M3 CPaBHHTENbHO OrpaHHYECHHOro YHCJA
OTNHYAOUIUXCA APYr OT Apyra 3JaeMeHTOB. B cxemax BBOJHOM
YacTH HMH AIBJAIOTCA OJMH HJAH JIBa PYOHUJIbHHKA HAH NEePeKlo-
yaTeNd ¢ NnpelOXpaHHTENsIMM, OJAHH HAM JIBa aBTOMAaTHYECKHX

BBEIKJIOYaTend, ABa aBTOMATHUYECKHX BHIKJAIOUATENS MJAH 1Ba

KOHTaKTopa ¢ annapatypoiit ABP, a takxke Bce nepeuncnennoe
BBIIIE B COYETAHMM C anmapaTypoil H3IMEPEHHS HIH yyerTa,
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B KpynHBIX 3ZaHMAX YHCJO BBOAHBIX KOMMYTAHHOHHBIX H
3aMUTHBIX anlapaToOB B 3aBHCHMOCTH OT Harpy3oK MOXKeT ObITb
TpH H Gonee. Ins pacnpelenHTeNbHOR YacTH TUITHYHBI COOPKH
CpyNn aBTOMAaTHYECKHX BBHIKJIOUaTeJeli MiiH NpeoXpaHHTeNex,
c6opkn ¢ anmapatypoii yuera, oOuiefi Ans Bceit COOPKH, H C
anmnapaTypoii yyera Ha OTAGJIbHBIX rpynmax, a Takxe ¢ py-
OuJibHHKaMH HJIM aBTOMATHYECKHMM BHIKJIOYATEJNSIMH Ha BBO-
nax cb6opok. Bece nepeuncieHHoe B pacnpelesHTebHOUW YaCTH
MOKET COYeTaTbCA € annapaTypo#l aBTOMAaTHYeCKOro yIpas-
JIEHHA OCBelleHHEM.

HomHHanbHble TOKH anmapaTypel BBOAHOH YacTH OOBIYHO
250, 400, 630 A u B kpynumx 3aauusx 1000 A u Gonee, pac-
npeaenutensHoi yactu 16, 25, 40, 63, 100, 250 A u quiir B
oTAeNbHBIX caydasx 400 A.

Bpozano-pacnpenenHTelbHbe YCTPOHCTBA €OCTOAT M3 3Je-
MEHTOB BBOJAHOM H paclpelennTe]bHOol YacTel B pa3HbX coye-
taHHAX. Bunonusiorcda BPY B Buae WHTOB OAHOCTOPOHHErO
UJIH ABYCTOPOHHEro o6CayKHBaHUs, KOTOpHE cobuparoT u3 na-
Heneit Han wkados. Ilpocrefitine BPY BLHINOAHAIOTCA B BHAE

ONMHOYHLIX MaHeJsieH, IIKa(oB ¥ AILHKOB.
Annnpar;bg TUTMOREIX SJIEMEeHTOR nepeuyucneHHble BLIle,

AAAAAA (21 A RAAAANS ASASE AN WA SoATA WwrRs A s Al AN pf S RELRLTAR AR RS

KpenAT Ha MeTaJIIOKOHCTPYKLHM (paMax) H COeIUHSIIOT B CO-
OTBETCTBHH €O CXemO# AaHHOro snemeHra. Pambl €O CMOH-
TUPOBAHHOH anmapaTypo¥l ABJAIOTCA HOPMaJIH3OBAHHBIMH 3J1€-
MeHTamMH BPY H ycTaHaBaMBaIOTCH Ha KapKacax maHeseHd unH
B Wkagax, us Koropux cobupait wuTe. Ilpu stom cobaiona-
erca caenyiouee. Pamy ¢ annaparypofi yyeTa npH YCTaHOBKe
B liKady pasmemaloT B OTAEJNbHOM OTCEKE, HMEIOLIEM ABEpb,
KOTOpPas 3anHpaercsi HE3aBHCHMO OT APYrHX ABepell IIKada.
Ileperopogkamu pasfenfioOT annaparypy BBOAOB (HeaBTOMa-
THYECKYI0 H aBTOMATHYECKYI0) NMHTAIOMIMX JUHHH, OTXOASIHX
OT pasHbiX BBOJAOB, H anrapaTtypy, YCTaHaBJUBaeMYy0 B OJHOM
mkady (Ha ogHOH maHeNH), IPHCOEAUHAEMYIO K Pa3HbIM JIMHH-
fiM, OTKJIOYaeMbiM He3aBHCUMO. Pa3zjeneHde neperopoikamu
neobxonymo ansa obecneyenus 6e30MacHOCTH NPH o0CIyKHUBa-
nuy, Pamel ¢ annmaparypoit, yCTaHOBJICHHBIE HA NIaHEAAX HJIH B
lKagax, COeAMHAKT APYT ¢ APYIrOM IIHHAMY (B TOM YuCJ€ H30-

nur\nnﬂuut‘rnlu\ I ITNNADATTAORITT
dllllJU:l.Ju:nllUl-l\'lll’ rldlxl IIPUDUHULVIKI-

Bo BPY, BoinonHeHHBIX B BHAE IIUTOB OZHOCTOPOHHEro HIH
ABYCTOPOHHEro 0OCny:xKHBaHHSA, TOKOBELYILHE YaCTH He 3allH-
IleHbl OT NPHKOCHOBEHHS H NONAaJaHUf Ha HUX NOCTOPOHHHX
npeameroB. Iloatomy Takve BPY ycranaBauBaior B chel-
aNbHBIX NOMEHleHHAX — 3JeKTpoiuuToBHX. Kpome TOro, ycra-
HOBKA B 3JIEKTPONIMTOBBIX BBI3BAHA HEOOXOIUMOCTEIO OrpaHH-
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YyeHHd JA0CTyNa K PYKOATKaM yiipasJenHsi, KOTopbi€ BbIBEACHDI

Ha (¢acagpl HIHTOB.
B muTax, pacnosnomkeHHbX B IIKadax, pyKoaTKH ylpabJje-
HUST VCTAHORBJIEHB! 32 JBEpSIMH. Ux 3aNHpalT PasjauuHbIMH

1ELFL PR A DANSDOVANSILR WS padi s SRR 20S LA P4 21Kl ClivF 5

3aMKaMH, H KJIOYH nepeﬂalo'r COQTBeTCTBymmeMy nepcoHagy.
Kpome toro, y BPY storo THna HCKIIOYeHa BO3MOXKHOCTH
CAyYafiHOro NPHUKOCHOBEHHA K TOKOBeAyIMM YacTaM H Iona-
NAHHS HA HMX NOCTOPOHHMX mnpeaMeroB. CnelnoBaTeNbHO, HX
MOZKHO YCTaHaBJUBATh B JIOOBLIX NOMELICHUAX C HOpMaJIbHOH
cpenoii, rae nepen pacazom BPY mmeercs npoxon IIHPHHOH
He meHee 1—1,2 m. KoHuHO, IpH 3ToM cJaeayer CTPeMHTHCH,
yro6ni BPY ne ycranaBiuMBaJIMCh TaM, rje 4YacTo HPOXOAAT
JIONH, YTO BCerfia BHLI3bIBaeT HEyAOOCTBa NpH PEMOHTHHIX H
Apyrux paborax.

[MuTaomye KabenbHble AHHHH BBOAATCA CHH3y. K BBOZA-
HbIM 3axKMMaM KaK;joro H3 Nepekarovyareseil BBOAHOTO Wkagda
BO3MOXHO INpHCOEAMHEHHE 4YeTbipeX KabesneH ceueHHeM [0
150 mm2. BriBoZ mpoBOJIOB HaH Kabenel JIHHUK, 01XOAALHX OT
pacnpenenHTenbibX WKa(goB, BO3MOXKEH BBEpPX (Ye€pe3 KpHII-
KH wkahos) HiH BHH3. Bce NPOBOAHHKH, COelHHAIOLIHE anmna-
paTypy, YCTaHOBJEHHYIO B PasHHIX IUKagax, NpOXOAAT B BEPX-
HEl YacCTH 3THX IIKa(oB.

BBonHo-pacnpere/uTeNIbHOE  YCTPOHCTBO HABJAACTCA KOM-
IVIEKTHBIM 3JIEKTPHYECKHM YCTPOHCTBOM 3aBONCKOrO H3roToBJE-
HHf ¥ NOCTABRJAETCH OTACAbHBIMH WKadaMu uau OGJoKaMH U3
HEeCKOJILKMX 11Ka(OB O BCEMH COEJHHMTENbHLIMH NPOBOJHMKA-
MH MeXJy HHMH, KOTOPBIMH MOryT OBITh KakK LIMHH, TaK H
H301MpOBaHHbIE TPOBO/JA. 3aKa3 BHINOAHAETCA NO OMNPOCHOMY
JiHcty, obpasell KOTOpOro NpUBeJieH Ha puc. 17.1.

Vkasannbie KOHCTpYKUHHE BPY ycranaBaumBalT y cTeHH B
SJEKTPOIHTOBBIX HJAH JAPYyrHX nomemenusx. Jlnsa BBO;a Ka-
Geneli cuu3y BO BBOANLIE WKa()Bl W AJA BHIBOLA JNHHHE BHM3
H3 paciipeleHTeNbHBIX WKa(OB B Nony B MECTe YCTaHOBKH
BPY nonxubl OHTb BHINOJHEHH NPHAMKH MJIH OTKPHITHIH Ka-
Han. B o6wsem paboT Ha MecTe MOHTaxKa BXOAST YCTaHOBKa
wkaoB Haj NMPHAMKAMH HJIM KaHaJOM; CKpelnjeHHe KapKacoB
wKahoB APyr ¢ APYroM; KpemeHHe WKa(OB K OCHOBAHHIO
(kazmpili Kad KPEmMTCA YeTHPbMA 60aTaMH, AO6IAMH HIH
INTHIPAMH AHaMeTpoMm 12 MM); 3aKpHTHe OTKPHITHIX OOKOBBIX
cTopon Kpaiiuux wkagos BPY TopuesniMu nmaneasmu (ecnu
5TH TaHeNH He OblnH YCTAaHOBJEHH Ha 3aBoje); IHNPOKNaAKa
HyJneBoi MuHbl (oOiuein Ansa Bcero BPY) B HHXKHEH vyacrtH
IHKa(hOB; NPOKAAAKA U NPHCOEIHHEHHE BCeX IPOBOAHHKOB
Mex Ay IKapaMu (AONONHHTENbHLIX PaboT N0 OKOHLEBAHHIO He
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Tpebyercs, TaK KaK 3TH NPOBOAHHKH NMOCTaBJISIOTCS C MOJHOM
MOHTaKHOIl TOTOBHOCTEHIO, T. €, MEPHOH JJIHHbl H OKOHLIOBaH-
HblEe); BLINOJIHEHHE NPUCOCAMHEHHSA KHJ BCEX NOAXOAALIUX H
OTXOAMIUMX JIUHUH; peryJUpoBKa alllapaTyphl; YCTaHOBKa maT-
pOHOB NpefoXpanuTeNedl (eGIH OHM He ObLUIH yCTaHOBJEHHl Ha
3aBoze).

B kpynuuix roponax — Mockse, Jlenunrpaze u Ap. npume-
HAIOT cheuuaJbuble cepun BPY, npennasnavelinble AJs ycrTa-

Mawwe Memcﬁyu.tfagb- ANB 3{1x120)+ 1x70 ANB 3(1x7120)+71%70
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Puc. 17.1. Onpocunlii sucT Anst 3akaza BPY xuaoro foMa

HOBKH B MHOTOITaxXHHIX 3nanusxX. Tak, nanpumep, B Mockse
M3rOTOBJISIOTCA CePHHHO W LWHPOKO npumensworcs BPY-78.
Ha puc. 17.2 nokasaHbl BBOAHAs H paclpe/ie/IiTeJlbHas NaHe
atux BPY.

B cepuio BXOIAT BBOAHHIE H pacnpeliesiuTenbHble HIKa(Hl,
B ToM yucje wkadb ¢ ABP u cneuManbible MKa(b J# 101~
KJI0UeHHsl NPOTHBONOXKAaPHLIX YCTaHOBOK. BO BBOZHBIX UIKa-
¢dax uMelorcsa pyOunbHHMKH W mepekmoyarten 10 630 A Bkuio-
YHTEJLHO, aMIePMeTPh, BOJLTMETPb! H cyueTuHKU. B pacnpene-

JHTENBHbIX WKadax wuMeloTes pasHooOpasHefilide coyeTauus
aBTOMaTHUECKUX BEIKIIOUaTeneil HA pa3Hble HOMHHAJLHBIE TO-

CIIJINIVICE 1 X3 1% v a3 Zasn Ath AAW A AN [2 N3 B9 B 3 ma s aYadaalisv ol an N

KM H HCnojHeHHs, obecneyuBaloillve paciliperenenne 3Heprun
B 2KMJbIX H OOLICCTBEHHLIX 3[aHHAX BHICOTOH o 20 3Taxeil. B
HaGop pacrnpelleJuTeNbHbIX IKahoB BXOAAT WKabb!, B KOTOPbIX
ycTaHaBJHBAIOTCA alNaparthl 3aiiiTel OOIIEAOMOBBIX JIHHUEA H
aBTOMATHYECKOrO YINpasjeHusa JIECTHUYHBIM H HaPYAHBIM OC-
BCILIEHHEM.
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JLnst ycTaHOBKYM B CRELHAMbHEIX 3afMPaOILHXCS NOMEIIeHH -
ax BPY-78 nocrapasiioress 6e3 3ajHUX, OOKOBLIX CTEHOK H JBe-
peft (B ucnonnesun 1P00). lllupokoe pacnpocTpanenyue HMEIOT
TaKkKe naHeJbHble HIUTH OJHOCTOPOHHEro 00CIyKMBaHHs THIIA
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Puc. 17.2. Hlkagpn BPY-78 co CHATHMM JBEDPbMH:

a — ppoauwft WKad; 6 — pacnpefennTenbHasi NaHelb; 1 — TpaHcQOpMaTOpH TOKa;
2 — aMnepMeTpHl; 3 ~- BOABLTMETpEl; 4 — CYCTYHK; & — BOJLTMETPOBLI NepeKksI0YaTEJb;
6 — BrIKJIOYATENL; 7 — NepekaloyaTtens BBORHLIN; & — pesie BpeMeHH 2PBM; 9 — ¢o-
TORBIKJIOYaTeNDb; 10 ~ pene NpoOMexKyToyHble; 1] — NnycKaTeAH MarHHTHble; /2 — BHIKJIO-
yatenH; 13- aBTOMaTHYecKHe BRIKAOYATCAH OAHCONOJNIOCHLIC AE1031; 14— aptoma-

THyecKie BhKJOUaTEns Tpexnomocume AE2046
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[IIO-70 ¢ GonpuiuM HalopoM pa3iMYHBIX cXeM Ha fpefoxpa-
HUTEJSAX 1 aBTOMaTHYECKHUX BHIKANOUATENAX.

Caeayer OoTMeTHTb, YTo JJ1si YCHEWIHOr0 KPYNHOCEPHIHOrO
npoussojactea BPY u noanoro obecneyenuss TakuMM yCTpoOii-
CTBAMH MaccOBOTr0 XKHJIHIIHOTO U rPaxJAaHCKOro CTPOUTENLCT-
Ba HeoOXOAMMa JajibHEHILAA TUMH3auMA U yHHPUKAUUA ITUX
yerpodictB. IlporpeccusHas TenpeHuuss KpynHobJaoyHoro, 06b-
€MHOrO HM3roTOBJICHHA KOMIIEKTHBIX YCTpOHCTB, OECCnOpHO,
AOJI¥KHA OTpa3uTbcs Ha KOHCTpyKuuu BPY. llenecoo6pasno Bhi-
nonunenne BPY B BUZe onuHapHBIX GJOKOB-LIKapoB CO BCeH
IOJIHOCTbIO COeNMHEHHOH anmapaTypod. HekoTophlii u3OLITOK
B anmapaTtype NPOTHB TPeOyemoii Mo NpoekTy, yCTaHOBJEHHOH
B Takux BPY, Bcerzna Moxer 6bITb KOMHeHCUpPOBaH COKpalle-
HHEM 3aNaCHbIX annapaTos, NepefaBaeMblX 3aBOAOM-NOCTaB-
LUIMKOM 3aKa3YHKY.

17.2. PacnpepenvtensHele MYHKThI M LMTKM

Pacnpenenurtenbubie NYHKTH ¥ HIUTKH NOApasfessilOTCA:

a) Mo TUIaM annapatoB Ha OTXOAAWMX JHHHAX — C Mpe-
JOXpaHUTEJAMH, ¢ aBTOMATHYECKUMH BHIKIIOYATENAMH;

6) mo cXxeMam 3JeKTPUYECKHX COeAHHEHHH — i YeThipex-,
TpeX- HJIH ABYXTPOBOAHBIX OTXOAAIUMX JUHHE, C BBOJIHBIMH
gy 6e3 BBOAHLIX alllapaToB;

B) II0 POAY 3aulUTH OT BO3ACHCTBUA OKPYIKAIOHIEH cpeabl

DAOAYITIITLY NHArTTaOAI AL rIThnnD S 1TL T rin\‘
Biiﬂb} 3au.|,n:.u1 ycfﬁxanluulnyunanun \JUI},

I) no cnoco0y yCTaHOBKH-— HaBeCHble, HAIOJbHLIE U YTOII-
JIEHHLIE.

CyuieCTBYIOT ILUHTKM, Npe/Ha3HayeHHble CHELUANbHO JJ
}UABIX 3JaHU#, U HLIUTKH U paclpefesuTe]bible NyHKTH, npel-
Ha3HayeuHble YISl YCTAaHOBKH B pas3jiMYHBIX O0LeCTBEHHBIX 3/13-
HHSIX.

B Xunbix 37aHHAX NOPUMEHSIOTCH LIUTKH CAEAYIOIIHX BH-
JOB:

a) sTaxHble {NeCTHHYHbBle) 3aUIUTHHe C annapaTypoH 3a-
IUTH BBOJIOB B KBAPTUPH; O) 3TaXHbie (J€CTHUUHBIE) YUETHHIC
¢ annapatypoil 3alluThl CPYNNOBHIX JIMHHH KBapTHp, CUeTyH-
KaMH M KOMMYTanHOHHbIMK annapataMH, ycTaHaBaiWBaeMbiMH
nepej CYeTYHKaMH; B) 3Ta)KHbie (JECTHHYHBIE), COBMEILERHLIE
€O cYeTYMKaMH H annapaTypofl, TAKUMH K€, KaK B 3TaXXHbIX
JIECTHHYHBIX YYeTHHIX HIMTKaX, W, KPpOMe TOro, HMelomHe Ao-
NOJIHUTEJIbHOE OT/eJIeHHe, B KOTOPOM Pa3MEIanTCa YCTPOHCT-
Ba TeJepOHHOH, palHOTPAHCAAUHOHHOA M TEJNeBU3HOHHOH ce-
Tefl; ) KBapTHpHble ¢ anmapaTypod 3alUMThl rpynn, CYeTYu-

—
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KaMM ¥ KOMMYTAUHOHHLIMH (ZONYCKAIOIWMMH KOMMYTALMIO TIOJ
Harpy3ko#l) anmapaTamu Ha BBOAAX.

Has nepedncieHHbiX [MUTKOB CTAHAAPT PEKOMEHAYET aB-
TOMaTHYECKHe BHIKNIOYATENH, HO AONYCKaeT TaKXe NPHMEHe-
HHe pe3bboBbIX Rpezzoxpaﬁmeﬂeﬁ Sra}f(f{brﬁ WUMTOK NS yCTa-

HOBKH B HHli€ 1ipe/icTaBjiAeT coboii paMy ¢ 1wacc ¥ ABepblo.
Ha waccy pambl, Ha OT7eNbHBIX OCHOBAHHSX YKPENJEHL CYer-

BuB ¢ omxpeimpil BBepU el u EHIMbIM IQULLITALIM
o —:-1 A___ autmom
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Prc. 17.3. D1axunii WHTOK € annapatypolt samaTel

Y¥KH, 3alUTHbie H KOMMYTAUROHRBIE annapaTthl ¥ 3aXXHMBI. B

nnenenaxy INUTKa BHIONHEHE Bee coenpugegis. DragHEIe HIHT-
IJ‘J\;AWJ{JI\ w‘l L AyE4 RAATEEE W EL AN A ARIE A \.o\l\,HIl.l.l\.-l.lllll. o d CAFINIIAAE, m

Ky 3aWUTHEIE COAEPKAT TONbKO 3ALIUTHYI0 annapaTtypy RBOJAGR
B KBApPTHPh! H TIPUMEHSIOTCS, KOTAA CYCTYHKH M 3aluuTHas al-
napatypa rpyniioBuIX JHMHHH KBapTHP YCTaHOBJEHH Ha KBap-
THPHHIX LHTKaX.

Ha puc. 17.3 nogasan 3TaxHblil IWHTOK AJ15i IPUCOSAHHEHHS

yeTbIPeX KBapTHPHHX WwuTKOB. Ha maccu pamb copasa u Cle-
8Aa VFTHH{')RHPHHF UPT}JI'\P ABTOMATUULCKUYX RI-JI(HW“IQTPTIQ or-

BETBHTE/bHbIE 3AXKHAMBI S NpHCOeTHHEHHHA aBTOMATHYECKRX
BRIKJIOYaTeNlell K NpoBojaM marvcrpaiu (CTOsiKa) M 3ajkuMp

ANA NPUCOBAMHEHHA HyJeBHIX NPOBOAOE BBOJAOB B KBapPTHPHI K
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HyJeBoMy NpoBoay NHralowel auuuu. IllutoK ykpennsercs B
HHIIe NpH TOMOIUK YETHIPeX PacrnopHHX 00JTOB, MMEIOLIHXCS
Ha macch. [IpoBosa MarHcTpanu, Takum ob6pas3oM, NPOXOIAAT
B HMIUE, HO OHM HE MELIalT YCTAHOBKE MJIH CHATHIO LIMTKa H

MOryT npoksaaibiBaTtbCAd KakK 10, TAdK H IOCJI€ €ro yctaHOBKH.
I],Bepua IHTKa VIepXHBaeTCss B 3aKpPbITOM IOJIOXKEHHH 3a-

UIENKOH,
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Puc. 17.4. Draxuui mutok tuna HIJ1C-4:

1 — pukMoyatTens asromaTHuyeckHil  AE1031; 2 — BoIkAlouaTeNlb  aBTOMATHYECKHQ
ATI50; 3 — poszeTKa ¥-94-0; 4 — cueryik ofanodaszrufi THna CO

wdh g WL EwT WY T

;:
—
O
Ch

NEKTpoLIKad) cocpeloToueHa BCA 3allUTHaf annapatypa o
CueTUHKH KBapTHp. B npepenax wutka (T. e. 10 OTBETBHTENb-
HLIX 3aXKHMOB) BHINOJIHEHH Bce co€lHMHEHHs. B BepxHem orce-

Ke, Ky/la UMEeIOT JOCTYIl XHJbLb, PacnoJioXeHn aBTOMaTHye-
CKue BHIKJIOYATEeNH AN4 3allHThl rpynnoBLIX KBapTHPHBLIX Ce-
TEH U aBTOMaTHYeCKHE WM NaKeTHbie BLIKAKUYATENH Aad noJ-
HOT'O OTKJIKYEeHHUA KBADTHPHOH CeTH.

B HmxHEM oTceKe, Kylda AOCTYN HMEKT TOJbKO paBoTHHKH
sHeprocObiTa, ycTaHOBJAEHH cueTyukH. Ilepen mudepbaatamu

CYETYHKOB B JBepH HMEWTCA OKHa, 3aKphbiTbleé CTeKJaMH.
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[IIMTOK yKpernJseTcs B HHIE NpH NOMOLLH YeTHpeX PACTOPHBIX
60JTOB, HMEIILMXCH Ha LIAaCCH.

STa)KubIfl IHUTOK COBMeLUEHHBIl OT/JHYaercs OT 3TaXHOro
YUeTHOrO MIHTKa HajlHyneM OTCeKa JJisi annapatypsl renedoH-
HbIX, PAAHOTPAHCASILHOHHLBIX H TEJeBU3HOHHBIX CETEH.

Artaxubiii WHTOK cosmemiennnlii Tna lIJIC-4, npumMensie-
mMHi B MoCKkBe, I/ yCTAHOBKK B BHIIaX MOKasaH Ha pHC.
17.4. Ha puc. 17.5 nokazan o0-

MR BHA  YCTaHOBKH LUHTKA —[L‘=—k=[r\ 7 r_“
LLIJIC-4 B crnenualbHOM KeJie30- AN
GeTroHHOM anekTpobJoke. B atom

e OJoke pasmeurawTcs IIKadb

11!
IIAC, B KoTOphX yctaHaBmBa- o= |7
1I0Tc  (TOJNBKO Ha MEPBOM 3Ta- -
3Ke) aBTOMaTuyeckKHe BBIKJWOYa- oo
TeJH HAJS1 3alHTH CTOSKOB H HX u

I

2650

OTKJIOYEHHs  MNpH  peEMOHTAX.
B Bepxueit yactu OJoka ycTa-
nasinBaerc obpamaenne O1-9
C JABEPKOR IJf1 NPOTSKKH IpoO-

-4

BOJIOB. r
KBapTHpHble LIMTKH colep-

JKAT CYETYHKH H annaparypy  |e— 1200 > 200\ 50

3alllHThl TPYNNOBLIX JIHHHII KBap-

'I‘Hh'l—l’ﬂl‘;! CceTU U IINnuMegqagaunTrd e PN I B o W B

Y lllll.l\.lll e B AR i lll.l RBAYA il FARNS & ‘,J.l’ l_’“c. 1 l‘a. Uum”n DHA yL Id-

eciH CUETYHMKH H annapartypa HOBKH STaMHHIX HIHTKOB B

He BbIHECEHH Ha STaxKHbIE LIHT- 5JIEKTPOGJIOKE:

g 1—>73 po6aock; 2 — cOpamae-
K. CylIeCcTBYIOT KOHCTPYKIHH 1 -~ smexpouok; - 2 oGpauic,
TaKHX IIHTKOB JJi1 YCTAHOBKH B wkadg IIJIC-4; 4 — wkad c abTo-
Huie HHIYH u na crene 1LYC. MATHYECKHM  BLIKMIONATENEM  34-

o o muTH crosika Tena IAC
KomnnektHoii ataxHbiii pac-

npenesaureanuniii Tokonposon (K3PT). ITepcneXTHBHHM JJis
AKHUJMLIHOTO CTPOMTENbCTBA sBAsieTcs ycTpoitctBo THNa KIPT,
3aMeHsOIee cobofi IUMTKH, yCTaHapJHBaembe Ha 3Taxke, a
TaKke GETOHHBIE 3JEKTPOGIOKH.

Tokonpoon K3PT npeacrasasier cobowo wKadhHyro Mertas-
JIHYECKYI0 KOHCTPYKLUHIO 3aBOACKOT0 H3TOTOBJEHHS, KoTopas
NOCTYHNaeT Ha CTPOHTENbHYIO MJOWAAKY B CMOHTHPOBAHHOM
Buge. Ha crpontenbcTBe HeoOXOAMMO BLINOJIHHTP MeXKaTaXk-
Hble COeJHHEHHSl NMPOBOJOB CTOSIKa (METOMOM OfPeCCOBaHHs)

H NpoOKJalKy rpynmnoBoit ceth u cereil casu. B K3PT npeny-
CMOTpPeHa BO3MOXKHOCTh YCTaHOBKH aRpTOMAaTHUEeCKHX BLIKJIHYa-

Tesel 3allMTHOrO OTKJAIOYEHHS, a TAKXKe MPOKJIalKH B KBApTH-
PH cetell neperoBOpHO-3aMOPHLEIX YCTPOHCTB.
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B ofuecTBeHHBIX 3JaHHAX NPHMEHSIOTCH MarHCTpaJbHLE,
rpynnopble LUMTKH H pacnpeeuTesbHble NYHKTH JAJSl yrpas-
JieHusl K 3alUuTh oT K3 M neperpysok rpynnoBbiX OCBETHTEJNb-
HBIX 4 CHJIOBHIX pacnpeiesMTeJIbHbIX ceTeil.

CyliecTBYIOIIHE KOHCTPYKIMH NOJAPa3nesIioTCs:

1O THNAM annapatoB Ha OTXOIAIUMX JIMHHEX —C Ipelo-
XpaHUTENAMH, C aBTOMaTHYECKHMH BHIK/IIOYaTeNIIMH;

N0 CXeMaM 3JIEKTPHYECKHX COelHHEeHH# — AJifl YeThipex-,
TpeX-, JBYXNPOBOAHBIX OTXOASIUHX JIHHHH, C BBOAHBIMH HJIM
6€3 BBOJIHLIX annaparos;

Mo POy 3aIUMTH OT BO3JeHCTBHA OKpyKarwleil CPeabl;

no cnocoly YCTaHOBKM — HaBeCHHe, yTonJeHHble, HaroJlb-
HblE;

110 HAJIMYHIO annapaTtyphl JJif AMCTaHHHOHHOTO YNpaBJeHHs
OCBe[i{eHHEM.

K3 nanboJiee pacnpocTpaHeHHbIX OTMETHM paclpeneJu-
TenbHble NyHKTH cepun IIP9000, IIP-11, I1P-21, IIP-24, cu-
JioBble pacnpeenutenbhbie nyHKTH CY9500 u rpynnosbie pac-
npeaenutenbibie IKHTKH cepud CY9400, ocBeTHTENIbHBIE IIHT-
Ku cepuii OIL u OILB, IO, IIIOA, IIIOAY (c ynioTHeHHEM),
YOUIRB u np.

JINsl CUJIOBHIX 3JEKTPOYCTAaHOBOK HAXOAAT NpPHMeEHeHHe
ikadpw cranuuii ynpasnenus LLICY u LY, B KoTOpHIX Ha 3a-
BoJlaxX 1O 3aKasHBIM CXeMaM BCTpaHuBaloTcs GJIOKH ynpaBJieHHS
C MarHUTHBIMHM NyCKaTeNsiMH, NepeknioyatensiMy BhOOpa cxe-
MBl ynpabBJeHHs (aBTOMATHYECKOrO HWJH PYYHOIO)}, KHONO1-
HBIMH 1OCTaM¥, CUTHaJbHOH apMaTtypoit ¥ cOopKaMH 3aXKHMOB.
Illupokasi HOMeHKAaTypa NIMTOB CTaHUH#H ynpapf€HHs MO3BO-

JIleT HCMOJIb30BATh MX IJIS YNPaBJeHHs caMbiMH PasjHYHBIMU
3NEeKTPONPHBOLAAMH.

I naea BocemHauaras
INEKTPOINPOBO KM

18.1. YcranHoBouHble NpoBOAA

DAEKTPONPOBOLKH B KUJLIX H OOILECTBEHHBIX 3/IaHHAX BHINOJ-
HSTIIOTCSI B OCHOBHOM He3anMILeHHbBIMH H30JAHPOBAHHEIMH YCTa~
HOBOYHLIMI NPOBOJAAMH C aJIIOMHHHEBBLIMH XKHJaMH, 3alHuieH-
HEIMH TIPOBOJIaMH, a Takxke kaGensimu mapok AHPI, ABPI,
ABBTI u 1. 1.

Xapakrepucruky ycranosourelx nposodos. TpoBOI MapKH
AIlB — ofHOXUABHBLIH C aJIOMHHHEBOH KHJIOH M NOJHBUHHJI-
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xJopuAHOH n3onauueii na 380 u 660 B, usroroBnsercs ceueHu-
eM 2,6—120 MM2* y npumeHsieTCd AJs NpoOKJalKH B Tpybax,
NyCTOTaX HeCropaeMbix CTPOHTENbHBIX KOHCTPYKIHii, Kopobax,
B NJ1aCTMaCCOBBIX MJAHHTYCAX H Ha JIOTKaXx.

INposop, mapru ANIBC — ABYX:KUAbHBIH HJAH TpPEXXKHJb-
HBIA NJIOCKHH € aJIlOMMHHEBBIMH YKRJAME U NMOJHBHHHIAXJOPHI-

HOH u3oafHel, narotopiserca ceyenveM 2,5—6 mMm? na 380 B
U NPUMeHseTCH INd CKpHToll NMPOKNaJKu noj UITYKaTypKo#, a
TaK¥ke B OCBETHTEJbHBIX CeTAX AJiSl NPOKJAJKH B KaHanax, ny-
CTOTaX HeCTopaeMbiX CTPOHTENbHHIX KOHCTPYKIHH M 3aMOHOH-
YHBaHHA B CTPOHTEJIbHble KOHCTPYKIHH,

fMposon mapku ANIB — pBYXKHJBHDBI HIH TPEXKHJbHBIH
NIJIOCKHH C pasfie/IuTeNIbHOMH MJIeHKOH, ¢ aJIOMHHHEBOH X HJOH H
MOJUBHHUJIXJOPUIHONH H3oAfLMel, H3rOTOBJAETCH CEeYEeHHEM
2,5—6 MM2 Ha 380 u 660 B n npumMensierca 141 OTKpHITO npo-
KJNaJKH HENOCPeACTBEHHO IO HeCropaeMblM KOHCTPYKHHSM.
ITOT NPOBOA YacTO NMPHMEHAETCS TaKXKe NPH 3aMOHOJHUHBAHHH
B CTPOHTE/bHbIe KOHCTPYKLIHH.

Mposop mapku AINIH — ofHO-, ABYX- B TpEeXMKHJIbHBIH C
aJIOMHHHEBLIMH XKHJaMH H HalipUHTOBOH PEe3HHOBOH H30JflHEH,
M3rOTOBJAETCS ceuenvieM 2,5 0 4 MM? a OJHOXKHJIbHbIE TaKikKe
6 mm?, Ha B00 B u npumensiercss Ans CKpHITOl NMPOKNAAKH NOA
LITYKaTypKOH, a TakKXe JonyckKaercs AJs NPUMEHEHHS B Dy-
CTOTax CTPOMTEJbHLIX KOHCTPYKUMH. HaXxoaut Hekotopoe npu-
MeHeHHe [J1l OTKPHITOH NPOKJIafKH C KpemieHHEM MyTeM IpPH-
KleHBaHHA.

Mposop mapku ANP — ogHOXKHABHBI C PE3HHOBOH H30J5-
1IHEeH, B OMJIeTKe H3 XJonyaTo6yMarKHOH NMpAXKH, H3rOTOBJAET-
ca ceyeHneM 2,5—400 mMm? na 660 B u npumenserca aag or-
KPBITOR NPOKJAJKH Ha pOJHKax M H30JATOpaX, a TakxXe J0iy-
CKaeTcsl IJA NPokJianku B Tpybax H Kopobax B CYXHX H BJaXK-
HBLIX NMOMeEILeHHSX.

Mposop mapku AIIPB — ofiHOXHAbHBIEI ¢ aJlOMBRHHEBOH
JKUJIOH M pe3HHOBOH H3oMAIHeHd B IOJHBHHHAXAOpHAHOK 000-
JIOYKe, u3rotoBnsiercsl ceyeHnem 2,5—6 mm? Ha 660 B u npu-
MeHfeTCA I OTKPHTOH NPOKNAaAKH Ha POJHKAaX K H30JATO-
pax, a TakXe Jonyckaercsi JJf MpOKaaakH B 1Tpybax u Kopo-
0ax B CyXHX K BJaXKHBIX NTOMELIEHHsIX.

Hposox mapku AIIPTO — c anmoMuHHEeBBIMH  KHJIaAMH H
pe3uHOBOH H30Jsiiyell ¢ xaonuaToOymMaKHOH IPOIUTAHHON Ofl-
Jetko#l Ha 660 B nasa npoknaiky B CrajdbHbBIX TpyOax, H3ro-

* PaspaboTaHbBl H OPranusyeTcs NPOH3BOACTBO aJIOMHHHEBBIX IIPOBO-
JIOB ceyenneM 2, 3, 5, 8 mm2,
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TOBJASIETCS ONHOMHUJbHBIH ceyenneMm 2,5—400 mMm2 u ¢ uMcIOM
xKua 2; 3 u 31— ceuennem 2,5—120 mm2. IIpumenenue npo-
BozoB mapku AITPTO B apyrux ycnoBuax HeyenecoobpasHo.
[Iposox mapxku Al — ¢ amoMununeBoli xunoit u u3ons-
uell U3 MOJH3THJIEHA MOHWXKEeHHo# ropiovecty Ha 660 B gas
NpoK/NaakH B TpyOax M3 Heroproyero HJIH TPYAHOTOPIOYEro Ma-
TepHana B KaHalaX HecropaeMblX CTPOMTEJbHBIX KOHCTPYK-
1M1, H3rOTOBJSACTCSA OJHOXHJbHBIH ceueHueM 2,5—3D0 MM2
Mposox, mapku AIINP — ¢ anomuHHeBoil Xujoii B pesn-
HOBOIi n3oasinyvel IOHHXKeHHOU ropouectd Ha 660 B Ana  He-
NOABHIKHOM NMPOKNAJKH 10 JepeBAHHbIM OCHOBAHUAM B XKHUJbIX
H MPOH3BOJCTBEHHDBIX CEIbCKOXO3ANCTBEHHLIX MOMEINEHHAX, H3-
TOTOBJISIETCA OAHO- H ABYXIKHJBHbLIM ceueHunem 2,5 u 4 mMM2,
Hposon, mapkn ANNPH — ¢ anoMHHHEBOH KHJIOH H pe3u-
HOBO#H H30JfLHeH B XJoOprnpeHoBoi 00oJiouKe MOHHXKEHHOH ro-
ptoyectH Ha 660 B 125 HeNMONBHKHOIN NMPOKJNANKH B CyXHUX H

CHIPHIX MoMelleHusX B Tpybax, KaHalaxX HeropwoyHX CTpoH-

TeJIbHbIX KOHCTPYKIHH, a TaKXKe B HapyXHbIX yCTAaHOBKaX, W3-
rOTOB/ASETCA OLHOMHJbHBIM ceyeHneM 2,5—95 mm2.

Ilporopa c MENHBIMH JKHJaMH paspeliaercss HPHMEHSATh
TOJILKO BO B3pbIBOOMacCHLIX noMemeHHsiX KiaaccoB B-1 u B-la,
KHHONPOEKLHOHHBIX, BbHINPAMHTENbHLIX, I1€PEMOTOYHEIX, 3pH-
TeJbHHIX 3ajiax npH uHciae mect 800 u Oonee, Ha cuenax, a
TaKke 771 rHOKUX BBOJAOB K 3JIEKTPOABHIATEJIsiM, YCTaAHOBJIEH-
HbIM Ha BHOpoocHOBanuax, Kpome Toro, no TtpeGoBaHusM
CHull npoBoza ¢ MegHBIMH XHJIaMH TPHMEHSIOTCS S MPOBO-
JIOK B CTHPAJbHBIX MOMEILEHUAX NpayeyHbX H XHMYHCTOK.

IIpoBoga ¢ MeIHBIMH XnJaMH ceyeHHeM g0 | mMMm? BKIOYH-
TeJbHO NPHMEHAIOTCA B UeNAX NOKapHO#i CUTHAJKW3aLMH, AHC-
neTyepusanmy, cnabblX TOKOB, H3MEPHTENbHBIX M HEKOTOPBHIX
JIPYTHX HelsX aBTOMAaTHKY.

CrnennanbHblii HPOBOJ HArpeBOCTOHKHI ¢ MeLHBIMH XKHRJa-
MH C H3ojfilHeH H3 KpeMHHHOPraHHYeCKOH pe3HHbI MapKu

PKI'M ceyennem 0,75—120 mm2 na 660 B npumensierca aas

NOAK/NIOYEHHS CBETHJILHHKOB M HEKOTOPBHIX CHJIOBBIX 3JIEKTpO-
NPHEMHHKOB MPH TNOBLILIEHHOH TeMnepaType OKpyxakliei
Cpebl.

BuiGop mapku nposopos. IIpu Bri6Ope Mapku NpPOBOAOB
CJellyeT yYHThIBaTh, YTO B CTaHAApPTaX U TEXHHYECKHX YCJIOBHAX
Ha NMPOBoJa YKa3blBaeTcl INpeHMymecTBeHHas 06JacTh HX
NpHMEHEHHs, T. €. YCJIOBHA, AJS1 KOTOPBIX OHH IpeAHasHayaT-
csi. OnHaKo B NMPAaKTHKe CTPOMTENbCTBA NPUXOAMTCS NPOKJa-
JBIBaTbh NpoBoJa H B APYIHX YCJIOBHAX, & HOpPH BHINOJHEHHH
CKPHITBIX IPOBO/IOK YacTO NPOBOA2 OAHOM IENH Ha NMPOTAXKEHHH
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ee TPACCh! NMPOKIABIBAIOTCA B Pa3HBIX YCJOBHAX. Tak, HampH-
Mep, BO BHYTPHKBapTHPHOH NMPOBOJKE B CTEHaX NPOBOJAA MOrYT

ObITh NPOJNOKEHH MOJA LUITYKATYypPKOH, HO 3TH e IpoBOAa IpH
ﬂppexc}ﬂﬂ B nppprzpm'rua nlt)nnnwpnm R nMvecTOHOTAY KAHAJTAX.,

NS & AR ek AARSA AP KLY R ARS 1i4 ANy asdiiidididi sy

Tpybax u T. 1. B Takux cayvadax caeayer BeifHpaTh npoBoaa
BCXOAsi u3 ycioBHil Hanbosee TAXENbIX H NPOTAXKEHHLIX yYyacT-
KOB TPacCChi, ONMyCKasi Ha KOPOTKKHX yyaCTKaX OTCTYIJIEHHA OT
PEKOMEHJaLHH MO NMPERMYLIECTBEHHOMY NMPHMEHEHHIO I[1POBO-
noB. Ilpennoytenne npu 3ToM CleayeTr oTaaBaTh NpoBolaM ¢
NOJHBHHHIAXJIOPHAHONH H3onALHeH.

PekoMenpaiuy no obnacTi npHMeHeHHs NPOBOJOB B 3aBil-
CHMOCTH OT BHMJAA NPOBOJKH, crnocoba MPOKJAAIKH NPOBOAOB H
XapaKTepHCTUKH OKpy:Kalolleii cpellsl AaHb! B YKasaHHsX IO

BbIGOPY H NMPHMEHEHHIO YCTAHOBOYHEIX 3JEKTPHUYECKHX IPOBO-
IOB.

18.2. lNpoknagka nuraloWwMX M pacnpefenmUTesbHbIX CeTed

BriGop BHIOB 3/ME€KTPONPOBOAOK, COCOGOB MPOKNAJKH H

XapaKTCPHCTHKH TPOBOAOB M Kabenel HOJNKEH NMPOH3BOAHTHCS
no tabn. 18! zauMmcTBOBaHuOl u3 T1VS. OnHako., VUHUTHIBAad

HAlans, J‘.I’.lllul”un

HGOﬁXOIlHMOCTb obecrieyeH!ss IIPOTHBONOMKaPHOM 6e30na‘cnoc'm
I1Y3, npeaycMaTpHBaIOT PAA JONOJHHTENbHBIX YCJIOBHH, HC-
XO[5i H3 KOTOPHIX BHA INPOBOJAKH JIO/MKEH COOTBETCTBOBATH
yKasaHusam taba. 18.2,

Hii>ke u3naraloTcsi KOHKpeTHble pPEKOMEHAAlHH 1o yCTPoii-
CTBY 3JIEKTPONPOBOJOK B KHUJLIX H 00IeCTBEHHbIX 3AAHUAX.

AJIeKTPONPOBOAKH B XKUMLIX 30aHusX. JIpoKksadka nuraro-
wux cered or BPY K kKBaprupaM, Ansa OCBeI€HHS JECTHHI, K
aupTam ¥ ApyriM INpHEMHHKaM oO01eIoMOBOrO HasHaYeHHs
OCYILLECTBMSETCSi N0 TE€XHHYECKOMY MOANOJBI0 MJH NOABAaAY
OTKPHITO B TOHKOCTEHHBIX METaNJHYeCKHX HJH BHHHILIACTOBLIX
'rpy(?')axI a Takxe B Kopobax u JoTKax 2.

TpyObl 1 JIOTKM B MOANOJbSX H NOABaNaX B 3aBUCHMOCTH OT
KOHCTPYKIHH 3[aHH5 KPENATCA K CTeHaM Ha cKoGax WUJH KPOH-
LITeHHAX WJAH MNOABELUHMBAIOTCH K nepekpblTisiM. OTBeTBNeHUS
B TpYOHbLIX NMPOBOJAKAaX BHINMOJHSIOTCH B METaJlTHYECKHX OTBET-
BUTEJIbHBIX KOpoOKax MIH NPOTsiXKHHX supKax. Tpybn coenn-

! OTkpHTas NPOKJAaAKa BHHHIJIACTOBHX TPYG B 3J4HHAX BBICOTOH
10 staxKeit # 6onee 3anpellaeTCA.

2 [Mpoknafxka Ha JAOTKAX He3aWHILEHHBIX H30JHPOBAHHBIX NPOBOIOR B
TEXNOANO/bSAX paspeliaeTcsi MPH OTCYTCTBMH B HHX Ta3ONPOBOAOB, OTHO-
CHTEeIbHON BNaxKuocTH HE Gojee 65 % u B Tex chayyasx, Koraa B noj-
nojibg HMeeT AOCTYR TONbKO OOyueHHHH nepCoHal. BricoTa mnpokaazxu
NPOBOAOB B 3TOM CJyuae #e HOPMHPYETCH.
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Tabauna 181
11POBOJIOE H Kabeaeii

Cnoco6 TPOKJI3AKKH

XapakTepHCTHKH npopojop M Kabemeit

Yenopust okpy:Rawiell cpein

Ha nsonupyoumux onopax:
Ha POJMKAX U KAUHAX

TG XKe
Ha H30AATOPaX, 4 TaKXKe Ha pOaU-
KaX, NMpelHA3HAYeHHBIX IS TpHMe-
HeHHST B CHIDBIX MecTax

HenocpeacTpeHHO Ha  MOBEpXHOCTH
cTeH, MOTONKOB M Ha CTPYHAX, MOACCax
H APYTHX HeCYLIHX KOHCTPYKIUAX

To xe

Ha norkax ¥ B kopobax ¢ OTKpHBa-

E€MBIMH KphIIIKaMH
Ha tpocax

Iia TPLLas

OTKPHITHE 3CKTPONPOROLKHA

[Iposona HezaMHUIICHHBIE OAHOXKKNDL-
Hble

[IpoBoAa CKPyueHHKE JBYXKHIBHEIE

[Tposona HezaWMIEHHBIC GAHONKHKIb-
Hble

Kabemu B HemeTanJHYecKol ® MeTat-
NHYecKkoll c60RoUKax

Ilpoeona HezammmeHHBE H  33WM-
HieHHBpIE CAHG- W MHOIMGXKUJALHEBIL, Kabe-
Ji11 B neme'ra.rmwlecxoﬁ H MeTajnnye-

cKoM 000ACUKax
To we

CrennanbHele npoBoja ¢

.................. PLEG BV “ul WiV

tTpocoM. [Iposona ue-«za.uauxeuﬂme A 3a-
HIHIEHHBIE OJHO- H MUOTGIKHAbHLE.
Ka6ein B HeMeralsiHueckol H MeTaj-
JHYecko# o6onouyxax

B cyxux ¥ BAAKHBIX NOMAUMICHUAX

B cyxux nomemenusx

B NMoOMEHIeHKAX BCeX BUAOB H Ha-
PYXHEIX YCTaHOBKAX; POJHKH XA CHI-
puix MecT (GosBIINX pa3Mepos) Jomny-
CKaeTcs NPHMEHAThL TOAbKO B MECTaX,

O USETINUIATIA DATMAIIITAATE Harmncnar-
s nUnduiacida SUSmUmMnuULTl D nvilive g

CTBEHHOTO MOMaAaHHd Ha 3JeKTPOupo-
BOAKY AGKAA HiH cHera (moj Haeeca-
MH)

B napyxnmix ycraHoskax

B noMelwerusix BCeX BHAOB

B momeurenusix BCeX BHAOB W HApYK-
HBIX YCTAaHOBKAaxX

B nowmemreunsx Bcex sHjacne. R ua-
PYXKHHIX  YCTAHOBKAX — TOABKO  CIIe-
[HafbHLIE MPOBOAB C HECYIIHM TPOCOM

A9 HapYXKHHX YCTAHOBOK HAH KaGamu



B wmeranaHueckHx TrHOGKHX pykaBax.

B amancmairy mnufiar (ABripuanouoiry o
D CTAJbHDIX TPYUaX (OULIKHOBCHHBLIX H

TOHKOCTEHHBIX) M TJYXHX CTaJbHLIX
Kopobax. B nemeraannyecknx tpy6ax H
HEMPATAMIUYECKHX PAVXHX KOpabax u3
TPYJIHOCTODAeMBIX MaTepHadoB. B Tpy-
ax M3LJAUHOHHEIX € MeTaIHYecKOH
oboncuKol

B HeMeraniuueckHX Tpy6ax H3 cro-
paeMbiX MaTephancs (Hecamo3aTyxalo-
WH# NGAA3THAEH H T. m.). B 3amxny-
THIX KaHaa1aX CTPOUTENbHHX KOHCTPYK-
unit, [Tod wrykatypko#

3aMoHoaHYeHHAs B CTPOHTEJNBHBIX
KOHCTDYKLHSAX TNDH HX H3rOTOBJACHHH

OTKpBITHIE H CKPHITHIE 3ACKTPONPOBONKH

ITposona HesampHieHHble H  3auiu-

TINALTIITTA ANUIANCIINLITLIA 1 MU ATOS H N .
WCNNDIC UANUMNIIDNDIT | MOV WMo

uple. Kabenn B peMeraanuueckoli ¢bo-
JIGYKe

CKRpbITHIE 3AEKTPONPOBOLKH

Ipopcna HesammmuieHHnle H  3aHIH-
HIEHHEIE ONHOXHABHBIE H MHGIGXKH/Ib-
Hple. KabeaH B HemertansHueckod o6u-
JIGYKE

ITporona HezawAWeHHEE

B momelllennsix BCeX BHAOB H HapyX-
HEIX YC
. 3anpemaeTcs NpHMeHEHWEe H3IC/AA-
LHOHHBIX TPYy6 C MeTajiaHueckod o6c-
JICUKOH B CHIPHIX, OCGGG CHIPHIX MoMe-
WEHHAX H HAPYXKHBIX YCTAHOBKAaX

2. 3anpemaerca NPHMEHEHHE CTafb-
HHIX TPYO H CTANBHLIX TIYXHX KOPoOoB
C TOMUHHON CTeHOK 2 MM H MeHee B
CHPHX, 0COG0 CHpHX NOMELIeHHAX H
B HAPYIKHEIX YCTAHOBKAaX

roaunprway Hermnuorruea:
TAHODKAX. riCKJAKYCHHA!L

B nowmenienuax BcexX BHACE H HaDYiK-
HBIX yctaHoBkaX. Mcknwouenns:

1. 3anmpemiaetcs mpHMEHEHHE H3GJAA-
LHOHHHIX TPy6 ¢ Metajnuyeckofl o6o-
JICYKGH B CBHIPHIX, OCOGGC CLIPHIX MOMe-
HICHHSAX H HApYXKHBIX YCTAHOBK2X

2. 3anpemaeTcsi NPHMEHEHHE CTaJlb-
HHIX TPY6G H cTaibHBIX [IYXHX KopoloB
C TOJIIMHON CTeHOK 2 MM M MeHee B
CHIpbIX, OCO6GO ChHIpPHLIX MOMEHICHHAX H
HAPYKHBIX YCTAHOBKAX

B cyxnX, BARaXHWEX H CHPHX MOMe-
HICHHAX




Ta6anuma 182 Buéop 3AEKTPONPOBOAOK MO YCAORHAM NOKAPHOH GesomacsocTy

TIpoksiajka 1Mo OCHOBZHHAM B KOHCTPYKIHAM

DNEKTPONPOBOAKA H3 TPYAMOCT opae- H3 HeCTopaeMuIX
H3 CropaeMelX MaTepHasroB BIX MaTEPHANOB MATEPHAJOB
OTkphiTHE 3AEKTPONPOBONKH
HezauwHmmeHuble npoBcaa Ha ponukax, Haoastopax uwan c | HemocpencrsenHo HenocpeacTeenno
TIOAKAaAKOH MOJ NpPOoBGAa Hecrepae-
MLIY maTanudananl
MEIX MATepHANOE
SauMmendsle npoBona H Kabenm
B cBoaouke:
H3 CropaeMslX MaTepHanoB To xe To xe To xe
W3 TPYAHOCTOpaeMblx MarepHa- FHenocpeacraenno » » > >
JIOB
H3 HecropaeMhlX MaTepHaloB » >s » > »
Tpy6ul B kKopoba:
H3 CrOpaeMbiXx MaTepuasios 3anpemaercs 3anpewaeres 3anpeniaercs
H3 TPYAHOCTOpaeMbiX Marepia- 3anpemaercs Henocpencteento Henocpeactsenno
J0B
H3 HecropaeMbix MaTepuanon HenocpencreenHo » »




CKpblTble 3JAeKTPONDOBOLKH

HesatumieHuste 1pogosa C noxxnankol HecropaemuX Ma- | Henmocpeacreenno Henocpeacteenno
TepHaNoR! W NMOCACAYIOUIHM CIiTYKa-
TYPHBAHHEM HJH 33luTOH CC BceX
CTOPOH CIJICIIHEIM CJAVEM JPYFHX
HeCr'opaeMbix MaTepHanoB

3alstienHsle O0poBoga H kal2iH

B 06osCUKe:
H3 CFOPaeMbIX MaTepnHancs To xe To xe To xe
H3 TPYAHOCTODAEMEIX MAaTepHa- C noaxnalKol HECropaeMuiX Ma- [ » » > »
nos Tepuaaos!
H3 HECropaeMuX MaTepHasoB Henocpeacrrenno > » > »

TpyGu # xopoba:

H3 CTOpPaeMhLIX MaTepHaJcB 3anpeuraercy 3aMoHONHYeHHO, B 60po3fax H T. II.—
B CIJCIIHOM CJjGe HecropaeMblx Marte-
pHaaoB?

H3 TPYINHOCTODAeMEIX MarepHa- C monkaankci nmoa tpyOn uecro- | Hemocpencroeuus ‘ Henocpencreenso

JIOB paeMHIX MaTepHajoB’ H NOCJaenYIO-

HIHM 34IUTYKATyPHBaHHeM?

T
geM Ha 10 MM.

® CnyoulHBIM C/TOEM HecropaeMoOro MaTepHana BOKPYr Tpyohl (Kopo6a) MoXKeT ObiThb choft WMTYKAaTYPKH, aneGaCTPOBOTO, LEMeHTHOTO
paCT?oga B GeToHa TOMIUMHOM He MeHee 10 MM.

alTYKaTYPUBaHUE TPYOhl OCYLISCTBASETCS CNJOLIHLIM CNOeM IUTYKaTYDKH HAHM anelacTpa TosliMHOl He MmeHee 10 MM Hanm TpyGoit.




HHIOTCH Ha My(p'rax HJIH MaHXeTax, AONnyCKalTCs cBapHbIe coe-
JHHEHHS.

Has skoHomun TpyO M YMEHbILEHHst YHCJAa KaHAlOB B
CTpOUTEJbHBIX KOHCTpYKUHSAX pazpelliaeTCds COBMeCTHad Ipo-
KJ1aJKa B HHX NpOBOACB OAHOrO BHAA OcBeuleHust (pabouero
H/1H 3BaKyaltHOHHOro) MpH yHcJe npoBofoB B TpyOe nian Kana-
Je He Oousiee 12-Tu. [IpH 3TOM COBMECTHASI NPOKNaJKa B3aHM-

HO pe3epBHpyeMbIX Ienei, a

TakiKe ueneii paboyero u sBa-

8 WL KyalHOHHOTO OCBELIEHHs! 3a-

{ 0 TIpemaeTcs. Jonyckaercs

COBMELLEHHE HYyJIeBBIX IMpOBO-

JOB INUTAIOMUX JHHUH KBap-

THp M TpYNIOBHX JHHHH Jie-
CTHHYHOTO OCBElUEHHS.

[Ipu OoablioM yucae na-
pajjielbHO TPOKJaAblBAeMbIX
T TpyO HX uenecoo6paszHo MOH-
: THpOBaThb GJIOKAMM, H3TOTOB-
| JileHHbIMH Ha 3aroTOBHTEJIb-
{
|
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l
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7160

2650

7750

HbIX NpeANnpHATHSiX MOHTaXK-
-- - HBEIX OpraHu3auMii.
B cnyuasx npokaagkH B
| _ 7200 | 40 rexHMYECKHX TMOANOJbSX M
230120 Bp 24053 39 nopBanax Tpyb pacnperenn-
500 0% f,‘ TEJbHBIX T'a30MpPOBOJOB  Bbi-
[IOJIHEHHEe B HHX 3JIEKTPOTEX-
HHUECKHX ceTell JOJ¥KHO COOT-
BeTCTBOBATL YKasaHUfM 1o
Puc. 18.1. O6umuii Bun xeaesobe- [POCKTHPOBAHHIO BHYTpH-
TOHHOTO 3JeKTpo6J0Ka KBapTalJlbHbIX HHXKEHEepPHbIX
YOMMYTYRILAY, 2 ROLRRWTIO-

pax, TEXHHUYECKHX MOIMOJbsiX,

AL TIRITTAATIIIY Irme Y e W I TITOATEBEATIAY Ir” QQR—-RR\
ICANNMYTURIIA nUPHAUPdA nonvabavidaa (is oJdlo Ui g

[Togrem npoBogoB JIMHHHA (CTOSKOB), MUTAIOLAX KBAPTH-
pHl U OCBellleHHe JeCTHHIL M M03TaXKHbIX KOPHAOPOB, OCY11eCTB-
JISIETCS CKPBITO B KaHa/laX CTeH JIECTHHYHOH KJA€TKH HJIH I103-
TaXHBIX KOPHJAOPOB. T1pOKIaAblBaTh CTOSSKH BHYTpH KBapTHp
HE pEKOMeHAyeTcsi BBHAY NPaKTHYECKOR HEJOCTYNHOCTH X ANHA
pemotita. He paspewaeTcs coBMecTHas IPOKNajka B o6ieM
KapaJjie ceTell CHJAbHBLIX H ClabbiXx TOKOB. B 3THX Xe cTeHax
VCTaHABJAMBAIOTCH MO3TAMXKHBIE LUTKH H WKab 1Jsi NMHTAHHS
KBapTHP M paspeTBjaents cered caalbbiX TOKOB. B KupnHyHbIX
3/laHHAX KaHAJbl H HHIUH JUIS YCTAHOBKH LMUTKOB BLINOJHSIOT-
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e
HHIX TpyO H 11a0JIOHOB.

B KpynHOnaHeNbHbBIX M KPYNHOOJIOYHLIX 3JaHHAX KaHaJabl
ISl MOJ’beMa 3JeKTPHUECKHX ceTell M HHIUH JVIS IUTKOB BbBI-
NOJHAIOT B CHEnUaibHbiX OETOHHBIX 3JIEKTPOOJIOKAX HJIH 3JI€K-
Tponanensix. [IpuMep CTpoHTENBLHOrO 3alaHus Ha 3J€KTPOO6JIOK
daH Ha puc. 18.1. DnekTpobJOKH N 3J1€KTPONAaHe]H H3TOTOBJIA-
I0TCS1 H2 3aBOJlaX B MeTa/JIHyeCKHX opmax; KaHalbi H HHIIHA
00pa3yloTCcsi B HUX NMPH NOMOLIH HHBEHTApHHIX Tpy6 u wabno-
HOB.

JIunpn, nutaomue JAUQTH, NPOKJAAALIBAIOTCS B KaHajlax
3JIeKTpONaHes el WK B IaxTax JUQTOB, a TaKXKe B crepHalib-
HbIX COBMeEIlEHHBIX OJ0KaX, npefHa3HayeHHbX M5 NpOKJaJKu
HHXeHePHBIX KoMMyHuKauui'. [Ipy nutaHun HeCKONbKHX aud-
TOB OT O0luell MarucTpajH KO BTOpOMY H INOCJHEAYIONM Jud-
TaM MarucTpaJb NPOKJaAbiBAeTCsi B COBMEIEHHOR KpOBJe HiH
Nno yepaaky B TpybOax. B HEKOTOpbiX ClydyasX NpoKhiajgka HO
yepAaKy MeKIY CEKUHsiMH IOMa 3aTpyJAHeHa H OCYLleCTBJsieT-
Cs1 MO0 TEXHHYECKOMY nojnoJsbio. Kpome Toro, B OTAEAbHHX Ka-
HajaX 3JIeKTpONMaHeNeH IpOKJaJblBAIOTCA CETH TeNCBHACHUS
M paavoTpancisiud. Hu B Koem ciyyae Hesb3s COBMEmATh B
OJHOM KaHaJje, Tpybe, Kopobe H ¢ JXpyrMMH CeTSAMH JIHHHH IH-
TaHUsl H YNpaBJ€HHsI BCeX BHAOB IPOTHBONOXKAPHHIX YCT-
poiicte. KX cneiyer npokjagbiBaTh B OTAeNbHBIX KaHanlax,
Kopobax, Tpybax.

IIpy ycTaHOBKe CBETHJBHHKOB Ha NPOMEKYTOYHBIX MJIO-
1mafkax B JIECTHHYHOH KJeTKe IpoBOJa JJsi MX NHTAHHUS IPO-
KJ2AbIBAIOT CKPHITO MOR IITYKATYPKOH, B KaHa/Jax HJIH 3aMO-
HOJIMYMBAIOT B CTEHE H JeCTHHYHOR miciuajke. IIpoBona ceru
OCBell|eHHsi TeXHHYeCKHX TNOANOJHHA H NOJABalOB B 3aBHCHMO-
CTH OT KOHCTPYKLUHH II€peKpHITHI MOTYT IpOKAaAblBATLCS
CKpPHITO B KaHanaX JHO0 OTKpHTO B TpyOax.

Caiefyer OTMETUTD, YTO B KPYNHONAHENbHBIX 6eCKapKaCHBIX
34 aHEAX TeXHHYeCKOe MOAMNOJbe HJH nojBal nepecekaeTr 00/b-
II0E YHCJIO ONOPHLIX X esle300eTOHHBIX CTeH, 3aTPYIAHSIOLIHX
NPOKJAAJIKy 3JIEKTPHYECKHX CeTel H OCJOXHAKIIUX YCTPOHCTBO
9JIeKTPHYECKOr0 OCBeueHusi. B 3THX Crenax npeaycMmatpnsa-
I0TCA NpOeMHl JJ5i MPOKJAJKH 3NEeKTPHYEeCKHX, a TaKiKe Caiy-
TAPHO-TEXHHYECKHX ceTedd. JIng npoknaJKy NUTAKILHX H oblie-
JIOMOBHIX TPYINOBHIX CeTell B Tpyb6ax M KaHajaax OOLIYHO Npil-
MeHgi0T 1nposojga mapok AIIB, AIIP, pexe — AIIPTO, a B

1 Ilns MHOroaTaxiblX 3AAHMI noOcaefHee pelLeHHe CJEAYEeT CUHTATh
OpeANCYTHTENbHBIM.

231



rpynnoBbix ceTsix ocerieHus Ttakxke AINIBC. Jas ocseue-
HHS TEXHHYeCKHX NOANOJHI, NOJABaJIOB H YepAaKOB CAeAyeT
NPHMEHAITh CBETHJbHUKH B 3ALUMIIEHHOM HCIOJIHEHHHM C JiaM-
MaMH HaKaJlMBaHMHA, a NpH HAJHYHKH Tra3onpoBojoB TpyOhl, B

ATATANLIVY TTAATTANANOLTLT i aYeY2TaYiF ] TOANMNI TR NP TTIYNTee L. NPag W0
aUivpa Hnpuwvvangaol LPVLVHCG ANV 1dy X180 CUCANINTALIDVLA niad

pe3b6e, BHIKNIOYATENH AOJNXKHB BHIHOCHTBCH H3 3THX IOMellle-
HH.

Ipynnossie arexrpuweckue ceru KeaprTup cOCTOSAT U3 NOA-
HHH, K LiTence/lbHbiM pO3€TKaM AJSi NPUCOEIHHECHHA CBETHJb-
HHKOB MECTHOro ocBelleHHs M OHToBBIX npHOOpOB, a B poMax
¢ 3JIEKTPOMIHTAMH — K JIEKTPOIJIHTaM.

B KHJBIX KOMHATaX CBeTHJbHHKM (J110CTPH) 06nero oc-
BELEHMsi MOJBELINBAIOT, KaK NpaBHJIO, HA NMOTOJKEe B LiEHTpE
KoMHaTH, B riy0okHX KOMHATaX CBETHJABHHK OOL{ero ocpere-
HHS YacTo CMellalT ot UeHTpa. [lo MHEHHIO aBTOpOB, B criajib-
HbIX KOMHaTaX Manoro pasmepa (a0 10 M%) B cayuasx satpya-
HEeHHH ¢ MpOKJAIKOH MNpOBOINOB B MEPEKPHITHAX MOMKHO M4
06111er0 oCBeeHHs AONYCTHTh YCTAHOBKY HACTEHHBIX CBETHJib-
HHKOB. B XunbiX KomMHaTax maowaznpio 12 M2 u 6osee npeny-
CMaTpHBAeTCsi BO3MOMXHOCTL YCT@HOBKH MHOIOJIaMIOBLIX CBe-
THJbBHHKOB C BKJIIOUEHHEM JiaMIl [ByMsi TpynnamMi, AJsi Yero
K CBETHJbHHKY NPOKAaJbIBAIOTCH TPH NPOBOAA H YCTAHABJIH-
BAETCS CHBOEHHLIH BLIKAIOYATENb HJM NEpeKIioyaTeb.

B KyxHsix majoro pasmepa, nepeiHHX, BaHHBIX KOMHATaX
¥ YOOpHBLIX CBETHJILHHKH MOTYT YCTAaHABJHMBATbLCA Ha NOTOJKe
HaH cTeHe, B KyXxHsix nenecooOpasHo npenycMaTpuBaTh po3eT-
KH JIJISi YCTAHOBKH AOMNOJIHHTENbHOTO CBeTHJAbHHKa Haj pabo-
4YUM CTOJOM XO03siHKH JHOO BCTPOEHHOTO B KyXOHHYIO Mebeab,
a TaK¥Xe NOJKI0YeHHss HAAITHTHOTO QHAbTpa.

IIpr cTpoHTENLCTBE KHALIX AOMOB IJAsi KOMHAT, KYXOHb H
nepelux MpeiycMaTpHBalOT YCTAHOBKY TOJEBKO MNOJBECHBIX
HJIH CTEHHbIX NATPOHOB, YYHTHIBAS, YTO NpH Bhe3jie B KBAPTH-
py XKHJbUbl YCTAHABJHUBAIOT OLITOBLlE CBETHJLHUKH TIO0 CEOEMY
BHIGOPY. B 3TUX NMoMeleHHsAX NPOEKTAMH NPELyCMATPHBAIO1CS
B MeCTe BBIX0Za NPOBOJOB H3 NEPEKpbITHS NOABecKa MaTpoHa
M yCTAHOBKa KpIOKa JJsi CBeTHJAbHHKA. B XHALIX KomHaTaX
paspeliaeTcs BMECTO NOJABECHLIX NaTpOHOB YCTaHABJIHWBATh Ha-
6op 3aXHMOB AJ15 NOJICOEHHEHHS JIIOCTPLl HJH APYroroe GuiTo-
BOrO CBETHJIbHHKA, a2 B KyXHe — Habop 3aXKHMOB M INOJABECHOM
naTpoH, NOAKJIIOYAEMLIH K 3THUM 32XKHMaM,

B BanHbIX KOMHaTaX W YOOpPHBIX CBETHJIBHHKY ¢ JaMIaMH
HaKAJHBaUHs H NaTpOHbl HOJKHBI OblTb H3 H30JHPYIOLIETo
MaTepHasia. B BaHHBIX KOMHaTax ciefnyeT NPHMELSITh OCBETH-
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TEJbHYI0 apMatypy C 3aIUMTHBIM CTEKJIOM H C 3ariy0JeHHbM
IaTPOHOM HJHM NMATPOHOM C BLICOKHM H3O0JHPYIOIIHM KOJbLOM.
[Tpu ycTaHOBKe CBETHJILHMKOB C JIIOMHHECHEHTHLHIMH JaMnaMi
OHH JIOJDKHbI MMETb CrelxanbHyl0 KOHCTPYKLHIO NaTpOHa, HC-
KJIOU ALY NPHKOCHOBEHHE K TOKOBEAYIIUHM yacTsM.

LtencenbHbie po3eTKH B MOMELIEHHsX C€yeT yCTaHaBJIH-
BATb C YY€TOM BepOsTHOrO pasMelleHHsi MeOend u naunbogee
ynoGHbe MecT NOAKJIOYEHHS 3JeKTpuyeckKuX npubopos. B 00-
1lefi KOMHaTe XeJaTeabHO ycTaHaBJAHBaTb OAHY HJH JBe CJBO-
eHHble pO3eTKH J1si MPHCOeAHHEHHsi npHOOPOB Oe3 yBeJHYeHHs
npoTaKeHHoCcTd ceTH, LIHpoko npHMeHSIOTCS TakK¥XKe HaAINJIHH-
TYCHbl€ LITenceJbHble PO3ETKH. BblCOTa YCTAHOBKH PO3€TOK HE
perniaMeHnTHpyeTCs.

BrikinwoyaTenu AJisi CBETHJIbHHKOB OOLIEro OCBelleHHsi B
XXHJABIX KOMHaTaX YCTaHaBJIHBAIOT BHYTPH y BX0OJZa B KOMHATY,
JJIsi CBETHJIbHHKOB B BAHHOH KoMHaTe H yOOpHO# BHIKJIOYATE-

JU AOJIKHEI npacrnojgdaratbCyd CHanvy —B nepenueyl Hiyy KkOnv-

JIM JOJIXKHLI pacnojiarathCs CHapyXH nepespHefl N KOpH
gope. Hacrtennble BHKAIOUaTENH pa3melalTCs Ha BHICOTE
1,5 m.

CBeTHJIbHUKH B CcaHy3JlaX pa3MelialoT Tak, yToObl 1poBO-
Ka B CreHaX 3THX noMemenuil Obljla HaMMeHblUeH AJNHHB H
pactiojlarasiach B yJaJieHHH oT Tpy0 BOAONpOBOKA B KaHaNH3a-
113308

ITojanoTonounsle  BLHIKNMIOUATENH C ynpaBJeHHEM LIHYPKOM
nenecooOpa3Ho IpPHMeHsiTL B CJyyasX, KOTIa KOHCTpPYKUKH
HJIH TeXHOJOTHs U3rOTOBJIEHHsi CTEHOBLIX Nanejeil 3aTpyaHs-
0T OpUMEHeHHe HACTEeHHLIX MpHOOPOB ANs YTGIJIEHHOrO MOH-
Taxa,

CnocoObl CKpLITOH NPOKJaAKKH TPYyNNoBOH CeTH B KBapTH-
pax, NO3TaxXHbIX KOpHAOpaX, BeCTHOWMAX H APYTHX CYXHX
NOMELICHHSIX XHJAHX JOMOB BHIOHDPAIOTCS B 3aBHCHMOCTH OT
KOHCTPYKIHH CTE€H, MEeperopoloK, mNepeKpbhiTHii H IOJOB.
B KHpnHYHBIX ¥ LJ1aKOOETOHHBIX OLITYKATYypeHHbIX CTeHaX
IPOBO/lKa BLINOJIHsETCs CnieuHasbhbiMi npoBofamu (ATITIBC)
HeNnocpeACTBEHHO MOJ ¢J10eM LITYKatypkH. B creHax u3 Kpyn-
MbiX OeTOHHLIX OJIOKOB NpPOBOJAKA BLHINOJHAETCH B LIBAX MEXKAY
6aokaMu. OTZesibHble yYacTKH IPOBOJOK BBINOJIHSIOTCS B
wrpabax.

B runcobeTonnbX COOPHBIX CTEHAX M Neperopofikax H3 OT-
LeJbHBIX IJIKT NMPOBOJAA NpoKJaAblBaloT B Ooposaax, BbINOJI-
HEHHBIX IIPH H3TOTOBJIEHHMH IJIMT HJIH Ha MeCTe CTPOMTEe/bCTBA,
C 3a/ieJIKOi NpOBOJa LWITYKATYPHBIM HJH THIICOBHIM DACTBOPOM.
B KMpnuyHbIX, WNaKOOETOHHBIX, 6€TOHHBLIX CTeHaX M THncole-
TOHHBIX COOpHBIX CTeHaX M Ileperopoikax HHMIUK A1 yCTAHOBKH
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pPa3BeTBHTENbHbIX KOPOOOK M NOJA BHIKAIOYATENH K IUTENCE/b-
Hble pO3eTKH BHIIONHAIOT (ppe3epoBaHHEM ClElHaNbHOH KOpPOH-
Kol K snekTpoapesy. Boposabl BHNONHSIOT Takxe dppesepoBa-
HHEM C NMOMOIIIbIO 3JIEKTPOAPESH H CNenuanbioro npucinocobne-
HUS MM C NOMOIUBIO MHEBMATHYECKOTO MOJIOTKA H JIOJI6exHH-
Ka COBKOBOH (popMbl. B runco0eTOHHBIX CTEHOBBIX MAHENAX «HA
KOMHATY» IpOBOJA IpOKJAAaALIBAIOT B KaHajaX HJIW 3aKJalbiBa-
10T B TOJILY [MaHEJH TMpH ee M3TOTOBJIEHHH (3aMOHOJHYM-
BaHue)

B nepekpbiThaX K3 cOOpHBIX MHOTOMYCTOTHBIX Kesesobe-
TOHHBIX IIHT IIPOBOAA HpOK.Ha}ibIBaIOT B MyCTOTax IJHT HJH
B HeMeTaJJMyeCKHX Tpybax, yJioKeHHHX MOBepX IVIKT nepe-
KpHiTHs B noArotoBke nojsa. Hanbojee s3KoHOMHYeH TiepBbiil

ciiocof, HO NpHMeHeHHe ero He sceria uenecoobpasHo H3-3a
HeCOBMAJeHHs HanpapJeHHHd NyCTOT KW Tpacchl NPOBOAKH.
IIpy BLINOJAHEHHHM TMOJOB W3 JIMHOJEYMa, KOrja mnoBepx

IVINT HEpEKprTHH yacTo UMeeTCs JUIUb TOHKH# BhipaBHHBAO-
il ¢nou NOArOTOBKM, JNg BHIXOINA NMPOBOJAOB K COOTBETCTBY-

AANSpAL S B AFALALY JAVEIE AFAFRANNS, T ok ol A B N B Wi B

IOLIEMY OTBEPCTHIO IUIMTHE npnxo;lmcs BLINOJIHATD oﬁxon
npoBOAKH o cteHaM. [lpuMensiBliasics paHee HpoKiagka ajwo-
MUHHEBbIX [[POBOJOB B MOATOTOBKE MoJjia (eCcly OHA HUMeeTCs)
NoBepx IUT NepeKphiTHsi € 3aJHBKOH UEMEHTHEIM pacTBOpOM
Ha npakTHKe ce0Osi He ompapjana H3-3a HeOOXOAHMOCTH NpH-
MeHEHHS MOKPOro Mnporecca, HeBO3MOKHOCTH CMEHHl NpOBOJ-
KH B 3KCIJyaTalMd H HeJOCTAaTOUHOH 3allHThi MPOBOAOK Ha
BpeMs NpoBejieHHs paboT no yKaaaKe noda.

B >xene300€TOHHBIX CIJIOLUHBIX I@HENsiX CTEH M IepeKphbi-
THH (B KpYNHONAHeJNbHbIX 3/1aHH5X) NPOBOJAA NPOKAAALIBAIOT
B KaHaJax, o6pa3yemMblX NpH M3rOTOBJIEHHH IJIMT, HJIH 3aMOHO-
JIMYUBAIOT X B 3THX IJIHTaX. YCTPOHCTBO CKPBITOH NpPOBOJKH
B TAaKUX NaHeldsX C [AyXofl 3ajelkKodl (3aMOHOJHUYMBAHHEM)
YCTAHOBOYHLIX IPOBOZIOB € AJIOMHHHEBLIMH XHJAaMH B TeJO
Kene300eTOHHLEIX IaHenel B ClyuasiX NOBpeXJeHHs HPOBOJOB
B npolrecce MOHTaxa WIH 3KCIJyaTaudd NMPHBOAUT NpaKTHYe-
CKH K Iepexojly Ha OTKpHTYK npokaaiky. Ilostomy Takoii
crnoco6 NpOKJIaZKH AONyCKaeTCs JIMUIb B CIYYafX Cepbe3HLIX
T€XHOJIOTHYECKHX 3aTpYyJAHEeHUH B BHITNIOJIHEHHH KaHAJIOB B Xe-
J1e300eTOHHLIX NJAHTaX. Kpome TOro, npHMeHeHHe 3aMOHOJIM-
YeHHBIX IIPOBOJIOK JAONYCKAaeTCsi C HEKOTOPHIMH OrpaHHuuYeHHs MH.
B yacTHOCTH, HX 3alpewaeTcd 3aKJaaAbiBaTb B KOHCTPYKIHH,
ecay 6eToH vMeeT NOGABKH, BpelHO AeHdCTBYIOLIME HA H30]H-
UHI0 M XKWIH ITPOBOJOB (Aa7MIOMHHAT HATPHS, NoTaul U T. 1.).

Tennopasg nﬁnaﬁnrrl(q nnu TeMoepatvbe e Hojee 100° nmaye-

AL A AL l.) lp;Vlnl\,lJulJl./p Elv% LAV VAV A1l

JeHl JoJIXKHa npoaoaxatbes He Gonee 24 4. B nactosiuiee Bpe-
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Msl 3aMOHOJIMYeHHasi NIpOBOJKa COXpPaHAEeTCs elle NPH NMpOKart-
HOM crioco6e NpoN3BOACTB2 KeJ1e300eTOHHBIX KOHCTPYKLHI.
OcHoBHbIM 3aTpy/ZiHEHHeM B NMpHMEHEHHH KaHaJbHOH CHCTe-
Mbl ITpOKJIaJKH NPOBOAOB B KPYIIHONAHEJBHOM CTPOMUTENbCTBE
B HacTOflllee BpeMsi sBAAETCS TO, YTO 1O TEXHOJOTHYECKHM
IpHYHHAM KaK Ipy KaCCeTHOM, TaK W IpH NPOKATHOM CIOCO-
0aX H3rOoTOBJIeHHs NaHeJsell He Bcerjia BO3MOXKHO oOpasoBaHue
IpOTSAXKEHHbIX NPAMBIX KaHaloB Oe3 3akiajike TpyO, ocTas-

WV adtm

Puc. 18.2. IlpumMepd BHNOJHEHHA KaHaJ0B B 1KejJe306GeTOHHHX NAHENsX ne-
pPEKpHITHH (a H §) ¥ CTeHOBHX naHeJasx (6)

JsieMbIX B naneisix. YtoOw nabexaTb 3TOro, npokiajgka Ipo-
BOJOB OCYLUECTBJSIETCS N0 3HMraarooOpa3Hoil Tpacce, CoCTos-
meil H3 HAKJOHHHIX W noflepeyHbiX KaHajoB. Kpome toro, Ha-
XOJAT IpHMeHeHHe KaHallbl B IJIHTaX NepeKphiTHs Mocepe/uHe
KOMHAT C BHIXOJaMH K BHIKJIOUATENSIM K LUTENCEJbHBIM PO3ET-
KaM B HAKJOHHbIX KaHajax nanedeii creH. C pasBHTHeM IIpo-

57
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Ve {0,042,
el
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Puc. 18.3. ¥z YCTAHOBKH IITENCEJNbHBIX PO3ETOK B CTEHOBBEIX IaHENNX
LAs MEXXKOMHATHOH (@) ¥ MEeXKBapTHPHOH NeperopoAku (6):

1 — witencenbHas Po3eTKa; 2 — HeroployHit MEHEDANOBATHLIN 3ALOJEHTENb; 3 — NpOBo/;
4 — KpyrJaasy CTanbHas 3arayuika; 5§ — 3afeska LeMeETHEIM pacTBOPOM
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H3BOACTBA JelleBbIX MJIAaCTMACCOBLIX TPYO KanasJbHasg CHCTEMa
NPOBOJKH ¢ 3aKJaJKOH 3THX TPyD B nmaHesau HaiigeT O0Jee
LIHPOKOe MpHMeHeHHe,

Ha puc. 18.2 NpHBEAEHD! NPHMEpE! yCTPOACTBA KaHANOB B

-

1

AV 4 T e Ly P YR v r BEam e e o= weew s L

aHeJsiX CTeH H NepeKpuiTHH, a Ha pHc. 18.3 — yaan ycTaHos-
KH WITeNnCeJbHBX pO3€TOK B CTEHOBLIX naHelsix.
CJIEILYET OTMETHTL, YTO OINHCAHHDbIE BhbIllle BWULI IMpOBOAOK
HMelT Cpre’%Hbm HeOdOCTaTOK, SaKJ]IOanOI]_[HHCH B CTpOro

—
1 AT =
A | 1
2/
|
27
L&:——n |
= =

Puc 184 Puc 185
Puc. 18.4. dnekTpoTexunyecKull mjiacTMacCOBBIH ITHHTYC:

I — ocHOBauHKe; 2 — KPEILUKA

Puc. 18.5. DneKTpoTexHHUYECKHH TAACTMaCcCOBBIH HaMHYHHK!

I — ocHoRaHHe; 2 — KPBILUKA

dUKCHPOBAHHOM PAaCHOJIOXKEHHH LUTENCeJbHBIX PO3ETOK, YTO

yacTo SanynHﬂeT paCCTaHOBKy Meﬁem} H BbLI3bIBA€T HdPCKa-
HHY KXUALIOR nnHMPHPHHP na'-t.nMQHhIk' VHJIHHHTPJIBH H DaSBET-

............. ARAANT Ay 4% SRAVIR AR DI XD CL LI RIALRM A Axi1dl

BHTENeH, He GesonacHbIX AJs JIONei. YKasaHHble HeJ0CTaTKH
MOTYT OBITh yCTpaHEHBl NpH MpOKJaJKe IPOBOJIOB B 3JIEKTPO-
TEXHHYECKOM NJIHHTYCe H3 Tpy[AHOCIropaeMOH mjlacTMacchl.

B cneunasbHBIX 3JeKTPOTEXHHYECKHX MJIHHTYyCaxX HpOBOJa
NMPOKJafiblBaloT BJAOJb CTEH NOMelleHult y mona, Takue nimn-
TYChl NO3BOJISIIOT IPOJIOXKHTL CKPHITO He TOJIBKO NPOBOJa OCBe-
LLIEHHSi B NOAKJIOYEeHHs ObITOBBIX NpHOOpPOB, HO M ceTH TeJe-
(OHa, PaJMOTPaHCAUMHY H TEJeBHIEHHs; CBECTH K MHHHMYMY
YHCJIO M IJIHHY KAaHaJOB B NMaHeJsiX CTeH M NepeKkpHITHii; B 3KC-
nJayaTayuH JIerk0 H3MeHHTb paclOJIOKeHHe M yCTaHOBHTb JIO-
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MOJHUTENBHEIE LUTenceJbHble PO3eTKH, MeCTO PpACHOJIOMEHHE
TefleoHa, TeNEeBH30pa H PeNpoOAYKTOpa paaHOTPaHCJSLHH.

Cuctema npoKnalkH NpPOBOIOB B 3JeKTPOTeXHHUECKHX
MJHHTYCAaX B COYETAHHH C NMPOKJAAKOH npoBojoB obulero oc-
BEIlleHHs] B KaHajax HauboJiee NMOAXOAMT AJAl JKHMJBIX JOMOB,
CTPOSIIHXCA H3 YHHQHUHPOBAHHLIX KOHCTPYKUHH NO eJHHOMY
KaTaqory. Onys 13 BapyuaHTOB KOHCTPYKUHHA I1acTMAacCoBOro

Puc. 18.6. ©parMeHT yCTAHOBKHM SJEKTPOTEXHMUECKOTO NJMHTYCa B KOMO-
JIEKTE ¢ 3/1eKTPOYCTAHOBOUHEIMH H3JLENHAMY

3J1eKTpOTEXHHYECKOrO IJIHHTYCa HA YeThlpe KaHana MpejicTaB-
JieH Ha puc. 18.4.

Jas oru6aHus iBepHBIX IMPOEMOB HCNOJbL3YeTCA IJ1acTMac-
coBblii Hanuynuk (puc. 18.5). B nactosiiee spems B Mockee
H HEKOTOpPLIX APYTHX ropojiax HayaTo BHeJpeHHe psifia CIIOCO-
O0B KpenJieHHsl IJIHHTYCOB H HAJHYHHKOB NyTeM NpPHCTPEJKH,
BBICBepAHBaHHsl OTBEPCTHH B Kene3obeTone ¢ noMolubio yaap-
HO-BPaLlaTeNBHOIO HHCTPYMEHTA, 3a/leIKH crenHalJlbHBIX CKOO
ISl HABELUHWBAHUSL MJHHTYCA, NPHKJIEHBAHHUS CIEUHAJbHBIM
KneeM. 3TH cnocobul caeayeT CYMTaTh NEpCHeKTHBHLIMH,

@DparMedThl yCTPOHCTBA NJIMHTYCHOH NPOBOAKM OJIHOH H3
3apybexubx ¢pupm npuseien Ha puc. 18.6.

Jns nOABOAKH NHUTAHUSA K NNOJBECHBEIM CBETHJbHHKAM, yCTa-
HaJHBaEMBIM B 3HJBIX KOMHATax KBapTHP NpH TOHKOCTEHHOH
KOHCTPYKUHH NMEepeKpbITHS, 3aCay3KHBaeT BHHMAHHS NpHMeHS-
eMBLIH 3a pybexxoM cnocob® OTKpLITOi CBOOOAHOH NOABECKH MO,
MOTOJIKOM JIBYXXKHJBHOTO HJH TpeXKHJIbHOro npoeona B o6-
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ilied NAaCTMacCOBO# 0O
TaHHs [I03BOJsAET TdKXKE B yqae HEOGXOILHMOCTH H3MEHSTb B
IKcnnyatTaulld MeCTO pacHOJIOXKEHHA CBETHJIbHHKA B KOMHATE,

YCTaHOBHB 3apaHee KpiOKH B COOTBETCTBYIOIHX MeCTaxX Ha IHoO-

T™TONKE

AVFWALAW ?

B MHOrostaxkHolx 3flaHHSiX H3 MOHOJIHTHOIO XeJje300eToHA
MOXHO peKOMeHAOBaTh YCTPOHCTBO 3JIEKTPONPOBOAOK B MacT-
MaccoBHIX TpybOax, 3aksaJbIBa€MbIX COBMECTHO CO BceMH KOMII-
JEKTYIOUIMMU u3AenusiMH (KOpoOKH, KpIOUKH JJIS KpenJeHUd
CBETHJILHHKOB) B TOJy OeTOHa MpH COOpY>KEHHH 3[aHHA, a
TaKKe MJIHHTYCHYIO 3/ieKTPOIIPOBOMKY.

B 37anHsX HU3 IepeBAHHBIX H JpyTHX CropaeMblX KOHCT-
pPYKUu# HauboJgee NMpoCTHIM pelleHHeM CJeLyeT CYHTaThb OTKpDI-
TYIO MPOBOJKY Ha POAHKAX HJIH KJaHUaX.

DIEKTPONPOBOAKK B OOMIECTBEHHBIX 3faHusX. Hamanune
pPa3BeTBJEHHLIX H NPOTAXKEHHBIX CHJOBBIX H OCBETHUTEJIbHHIX CE-
Tell, a TaKXe caMblX pasJHYHLIX apXUTEKTypHO-NAaHKpPOBOU-
HbIX M TE€XHOJIOTHYECKHX pelieHHH B 3aBHCHMOCTH OT HasHaue-
HH5 37aHWH H noMmeleHHil Bbi3biBaeT OoJbliHe TPYAHOCTH B
CO3JlaHHH YHHPRUHPOBAHHLIX 3JeKTpONpPOBOLOK.

BmecTe ¢ TeM IpH cTPOHTENbCTBE Psifa 3[aHHH Pa3yHUHOIO
HazHayeHUsi (WKOJBI, JAeTCKHe YYpeKIEeHHs, NOJRKIHHHKH,
rOcTHHHUDBI, YyueOHBIe KOprnyca npodhTeXyynJHil u T. n.) O6yayr
NPUMEHSATLCS B NEpPCHeKTHBe KpyNHOMaHeJbHble KOHCTPYKUHH

nepeKphiTHH TNOJHOH 3aBOJACKOH FOTOBHOCTH, BKJIIOYasi NOJMHI.
B Q'I"UY '-'U"IQHHGY TTnﬂI(T“UP(‘I(“ UCKITHOUBHA RﬂQMﬂWHn(‘TL l'll‘\ﬂ-

AL Edad sk p 22 A waadi AiNriaWaass Aw-aia AFNrnraTinrdsani

KJalKH a.nempoce'ren B NOArOTOBKe NOJa, AAHHOTO HJH BbI-
uleneXallluX 3sTaxell, KOTOpasi B HacTOsllee BpPEMs LIHPOKO
IpUMeHseTCH.

B cBsizu ¢ 3THM BeAyTCsi KOHCTPYKTOpPCKHE M HMPOEKTHLIE
paboTbl MO CcO34alni0 cUCTEMBI KOpOOGOB K3 MeTajjla B NjacTt-
Macc B HaJJiexallueM aCTeTHYeCKOM O(OpMJIIeHHH, NpeliHa3Ha-
YeHHBLIX [Jisi NpPOKJIAQAKH BCeX BHJAOB 3JEKTPHUECKHX ceTeil.
Kpome TOro, B HEKOTOPHIX 3JaHHsX HCIOJBL3YIOTCsi paspabo-
TaHHBIe JJIfl NPOU3BOJACTBEHHLIX 3naunuii mwuHonposoyn HIOC u
kopo6 THna KJI, B KoTOpbIX npokJajbBalOTCH NPOBOAa OCBe-
TUTEJbHBIX ceTeH. [l 3THX Xe npenedl HalllleT NpHMeHeHHe
onHO(pasHbm IIHHONPOBOJ KOHCTPYKLHU FJIaBS.HEKTPOMOHTa-
XKa. B psalle ciyyaes ps MPOKNaAKH NHTAOWHX JHHUE He-
NOJIb3YIOTCS pacinpeesHTebHbE NPOMBILLEHHbe MIHHOMPOBO-
aet Tina HIPA. Crnengyer oT™MeTHTBb, YTO NpHMeHEHHe KOPOOOE
(ocobenHO co wTencebHBIMH COEIHHEHHSIMH) MOBBLILLIAET HHIY-
CTpHAJU3aRMI0 MOHTaXXHBIX paboT H Pe3KO yapouiaeT CMeHy
IIPOBOJKH H CBETHJAbHHMKOB. Takum obpasoM, HaMmeyaeTcs MNO-
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cTerneHHblil IepeXOJ OT CKPbITLIX 3JIEKTpOMpPOBOIOK K OTKpPH-
ThHIM.

OcTraHoBHMCcSl Ha HEKOTOpPHIX HanOoJiee pacnpocTpaHeHHBIX
BHAAX 3JeKTPONPOBOJAOK, NpHMEHsIEMBIX B OOILUECTBeHHbIX 3Ma-
HHSX.

[lurarowue aunuu cnenyet, Kak NpaBHIO, BHIIOJHATh CMe-
HAE€MBIMH: a) OTKpHITO — B BHHHMJIACTOBLIX TpyOax, Kopobax
M3 HecropaeMbIX MaTepuaJiOB, a Takike HeOPOHHPOBAaHHBIME
kalbensimu. MoryT npuMeHsiTbCS OTKPHITHE NPOKJALKKH Ha JIOT-
KaX B TeXHHYeCKHX MNOAMNOJbsiX, 3TaXaX, MOABajax npH ycjao-
BHH, UTO B 3THX MOMELIEHUSIX He MPOJIOXKEHBl TPpyOOnpOBOAHl C
FOPIOYHMH Ira3aMH H XHAKOCTAMH H HOCTyIl B a'm NOMeleHH
HMeeT TOJbKO KBaJH(pHUMpPOBaHHBIE mepcoHaJd. B atom cay-
yae BHICOTa pacnojioxkeHus JOTKOB I1Y3 ne pernamentHpyer-
ca. B momeienusx Ge3 noOBbIILEHHOH ONACHOCTH, Kyda MOryT
HMETb JOCTYyN NOCTOPOHHHe Juua (IpU HAalpfAXXeHWH CeTH BH-

we 42 B), soTku chaeayeT pacrmosaraTh Ha BHICOTe He MeHee

2 M, @ B NOMeIUEHHUsIX C NOBLILEHHO# ONacHOCThIO H 0Cc060
ONMAacHHX — He MeHee 2,0 M; 6) CKpHITO — B KaHajlax CTpOH-
TeJIbHBIX KOHCTpykKuMii 6e3 Tpy0O!, B naacTMaccosbix Tpybax
U Kopob6ax. B HeKoTopHX 37aHHSIX YCTPauBalOTCs CHEUHaJb-
Hbleé [HaxThl ¢ NO3Ta>XHbIMH nepeKphITHSiMH, B KOTOpLIX ycra-
HaBJIMBAKOTCSH 3TaXKHble paclpeesiuTebHble NYHKTH # TPyIno-
Bble IIMTKH H NPOKJa[bIBalOTCsi BepTHKAaJbHbIe YYacTKH NATa-
0IUHX JuHKE. s BXOAa B WIaxThH Ha 3Ta)ax UMEIOTCs 3aliH-
pariHrecs ABEepH.

C.neﬂye'r HMETb B BHAY, YTO MJacTMaccOBble TpyObl Kak MpH
OTKpDHITOH, TaK M NpPH CKPbITOi NPOBOJKE MOTYT IpHMEHSTHCH
C HEKOTOPbHIMH OTrpaHHYeHHsiMH [47], KOTOpble AOMKHLI yYHTHI-
BaTHCs NPH NPOKTHPOBAHKM.

B uensix sKOHOMHM CTalbHBIX Tpy0 HOpPMEI paspewaioT
MX NpHMEHEHHE JMUIb B T€X CJyyasX, KOIAa INpHMeHEHHE
TITacTMacCOBHIX TPyO 34NpelleHo, a TaKkKe B HEKOTOpLIX Cy-
yasixX, OrOBOpeHHbIX B [22].

T'pynnossle ceru 31eKTpuuecKo2o OcseLjeHUsl TOJMKHEL, Kak
IPAaBHJIO, BLHINOJHATbCA CKPHITHIMH CMeHsieMBIMH B KaHaJjax M
NycTOTax CTPOHTENbHBIX KOHCTPYKLHH, a NPH OTCYTCTBHM Ta-
KO#l BO3MOXKHOCTH — B MJlacTMacCOBHIX TpyOax.

OcBeTuTenbHble MPOBOAKH B HEOOJbLIHX OO6u[eCTBeHHbIX
3N @HHAX MOryT BHIMOJIHATBCH CKPHITHIMH CHEUHAJNLHBIMH TPO-

! YCTpOHCTBO KaHaJOB B CTPOMTEJNBHBIX KOHCTPYKUHMSIX nJsi obllect-
BEHHBIX 3JlaHHH OrDAHHYEHO HEOOGXONMMOCTBIO H3rOTOBJIEHHS GOJLLIONO KO-
JIHYCCTBA MAPOK 3Ke€Je306eTOHHBIX H3Jeufi.
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BOJAAMH, He NOAJNexauMu 3aMene, HanpuMep AIITIBC, neno-
CpPeICTBEHHO MO HeCcropaeMblM OCHOBaHMAM, B 60po3aax, wBax
CTPOMTENBHBIX KOHCTPYKUMH, NOJA IITYKaTypKOH H T. 1.

B TexHMYeCKHX NOAMOJbAX, OABaJaX, Ha yepaakax, B Ha-
COCHBIX M TEeNJIOBBIX NYHKTAX, a TaK¥Ke B JAEPEBsSIHHBIX 3JaHHAX
NPOBOJAKK MOIYT BBINOJHATBCA OTKPBHITO C COGJIOAEHHEM Tpe-
ooBaHHi Taba. 18.1 n 18.2.

B moMemtennax 6e3 nOBLIILEHHON OMAaCHOCTH OCBETHTENbHEIE
CEeTH NPOKNAaABIBAIOTCS TaK¥ke B NJacTMacCOBLIX U MeTajjinye-
CKHX KOpo0ax, B NIacTMacCCOBBIX 3JEKTPOTEXHMYECKHUX NJIHH-
TyCaX, a TakK¥ke CKPhITO B NMOJAYYMBIIMX B TMOC/HedHee BpeMs
pacnpoctpaHeHHe COOpHO-pa3GOpHLIX Neperopoikax B MeTad-
JIOpYKaBax WJH Apyrux tpybax.

B 00uiecTBEHHLIX 3JaHHAX YaCcTO MPUMEHSIOTCH MOJBECHEIE
ITOTOJIKH, 3a KOTOPDBIMHM NPOKJAABIBAIOTC CaHHTapHO-TeXHHYe-
CKME€ H 3JIEKTPOTEXHHYECKHe KOMMYHHKauHH. B 3TH NOTOJKH,
KaK NPaBHJO, BCTPAHBAKOTCS CBETHJIBHHKH CnenuajbHBIX KOH-
CTPYKLHH. DJIEKTPONPOBOAKH B MOJOCTAX HAA HENPOXOAHBIMH
NOABECHLIMH NOTOJKAMH BHINOJHAIOT:

NPH NMOABECHHIX NOTOJKAX M3 CropaeMbIX MaTepHaJiOB — B
cTanbHBIX Tpybax;

IIPH NOJABECHLIX MOTOJNKaX U3 HECropaeMblX U TPYAHOCropae-
MBIX MaTepHaJOB — B BHHMIVIACTOBBHIX TpyOax, MeTasJopyKa-
Bax HaM 6e3 TpyO, HO 3alUIIEHHBIMH MPOBOAAMH H KaOessiMH.
IlpoBoAKK B MOJOCTSIX HaJ MOTOJKAMH pacCMaTpHBAlOTCS Kak
CKPHITHIE,

Buikniouatenu Aas oOuiero OcBenlieHHsl yCTaHABJIHBAKTCA
1a BuicOTe 1,0 M OT nosa, 1 B NOMeLeHUAX 115 npe0niBaius
sered — 1,8 M.

BulkmouaTesH I/ nOoXKapoONnacHBIX M B3pbIBOONACHBIX MO-
MelleHHH, CBHIpbIX M BAAXHBIX 1eneco00pasHO BBIHOCHTH K3
3THX NOMeHleHHH. DTO Ke OTHOCHTCH K KJaJ0BEIM, CKJagaM H
APYTHM NMOMeELlEHHAM C MarepHaJbHBIMH LLEHHOCTSMH.

rrTamnpra TMMMTarmrCoanL LIy nNaoamTnNy n AOTLH aannallTaidua Nrrnn,
LVidnuvondg LIVIIVWGdIEIDLA pPUOLVIUDn D Vel ULDL LN LN ViEpY

NeIHEeTC HHTEPhepOM MOMeHleHHsl W yA0OCTBOM NOJB3OBAHMS,
HO He J0JKHa NpeBblllaTh 1 M OT mosna. B wkonax u merckux
yupeXJIeHusAX B noMemleHusax JJjs npebuiBaHus aereil poser-
KK yCTaHaBJMBaIOTCA Ha BeicoTe 1,8 M OT nosa. B Banmpbix
KOMHaTaX, AYLWIEBHIX M NpeqAyLIEBBIX IITENCeJbHbIE PO3ETKH
yCTaHABJIMBAThCH He JOJKHDLI, 32 HCKJIIOYEHHEM BaHHBIX KOM-
HaT I'pDH YCJIOBMH NOAKJIOYEHHA PO3ETOK Yepe3 pasaensiouiuH
TpaHcgopmMaTop.

Cunosele pacnpedeisurensrivie ceTu MOTYT NPOKAanbBaTh-
Csl B 3aBHCHMOCTH OT Ha3HaUeHH# INOMELIEHHH CKpPBITO MJIH OT-
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KpBLITO Te€MH K€ Crnocob0amM, KOTOpble YKasaHb! 1/ OCBETH-
tTeabHbiXx cerell. IlpH ycranoBke TexHosoruuyeckoro 0OOGOpYI0-
BallHg nocepelHHe INOMeHleHUs IOJABOAKa HNHUTaHHUS K 3THM
3JIEKTPONPHEMHYKAM MOXKET BBIIOMHATLCH B NJaCTMaCCOBHIX
Tpy6ax, a Ha BLIXOJE U3 N0Jia — B THab3aX U3 CTaJbHBIX TPYO.

18.3. DnekTpoycTaHOBOUHLIE YCTPOHCTBA
M INEKTPOMOHTANHBIE UILENUS

B nactosiniee BpeMsi NpHMEHsETCS IIHPOKHI aCCOPTHMEHT
3JIEKTPOYCTAHOBOYHBIX H 3JIeKTPOMOHTAXSHBIX H3/eJHH, H3ro-
TOBJAEMBIX NPOMBIUJIEHHOCTBIO KaK JAJs XKWIHIIHO-TpaXaat-
CKOr0, Tak M IJsl IPOMBILLIEHHOrO CTPOHTENBCTBA.

Puc. 18.7. TloAnoTonoysplii BEIKIIOYATENh (4) W HAAMVIHHTYCHAS LITENCENb-
Has posctka (6)

DJIEKTPOYCTAHOBOYHbIE YCTPOHCTBa. B momenieHusix, rae
IIPOBOZIK@ BBLINOJIHSETCA CKPHITOH, Kak NpaBWIO, NPHMEHSIOT
BLIKJIIOYATENH U UWITENCENbHbie PO3ETKH A CKPBITOTO MOHTa-
xa. Hcknaiouenne coCTaBAgIOT MOANOTOJOYHBIE BLIKJIIOUATENH
C ynpaBsjleHHeM IHIHYypKoM (pHc. 18.7,a) B HaANJIKHTYCHLIE
mrenceiabHble po3etkH (puc. 18.7,6), U3roToBiAsieMble TOJLKO
ANsl OTKPBITOH yCTaHOBKH. OHM MMEIOT YAJHHEHHLIH KOpmyc
1715 BLINOJIHEHHs1 B HeM pasBeTBAeHHH npoBoaoB. Haanauutyc-
Hble WITENCEJbHblE PO3eTKH HMEIOT 3alluTHLIE YCTPOHCTBA
(wTOopKH), KOTOPbIE 3aKpLIBAIOT LITENCENbHbBIe THe3la NpH
BLIHYTOH BHJIKeE.

B kBapTHpax YacTo ABEpH H3 NpHXOKeH B KyXHIO, BAHHYIO
KOMHAaTy M YOOPHYIO pacnoJioxeHol psfoM. B Takux caydasx
nenecoobpasno ynpaBleHHe OcBelleHHeM 3THX ITOMEHLeHH#l, a
TaKKe YCTAHOBKY IITENCEJIBHOH pO3e€TKH COBMECTHTh B 00uieM
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npHbope — O10KE ¢ BLIKNIOYATENSIMH H IUTENCENBHOH poO3eT-
Ko¥i. BNIOKH M3TOTOBNSIOTCS HA IBA B TPH BHIKJKOYATENs H OAHY
wTencensHyo poserky (pue. 18.8) u nHa uethipe BHIKIIOUATEHS.

B cersiX, npeAHasHaYeHHbIX [JI5i OCBEIlECHHS, BHKIIOYATENR
npHMEHAOTCH Ha T0KK 4 1 6 A. HanGonee yno6ubl 1 gonrosey-
HBI KNaBHLIHbIE BBIKJAKIOYATENH C METallloKepaMHYeCKHMH KOH-
TakTamu., Jlnsg nopucoepnMenni
CTALIHOHAPHLIX  HNEKTPHYECKNX
MIUT  NPHMEHAIOTCH  CHJIOBLIE
JIBYXMOJIIOCHBIE 1ITETICCIBHLI PO-
seTkn Ha 25 u 40 A c sasemns-
IOIIHM KOHTAaKTOM AJ5 OTKPHITOI
ycTauoBKH. B oCBeTHTENBLHEBIX
YCTaHOBKAaX NpHMECHHKOTCH LUTEI-
CeNbHBLIC COeNHHEeHHA ¢ LHIHH-
OpHYEeCKHMH KOHTaKTaMH B OC-
HoBHOM Ha 6 A. PocT enuHHYHOI
MOILHOCTH 37eKTpoOLITOBLIX
npubopos BLI3LiBaeT HeoOxonn-
MOCTh NMPHMEHEHHA B KBapTHpPax
posetok nHa 10, 16, 25 u 40 A.
B mepcnexktiBe wuenecoobpasno

IepeiiTH Ha YCTaHOBKY B KBap-
E&:ﬁ& B?lﬂﬂﬂgiyw':ugt THpax WTenceNbHHX COefHHEeHNI
CEeJILHYIO PO3ETKY C IINOCKHMH KOHTaKTaMH, Yie
WHPOKO TIpHMeHsieMbIMH B 06-
ulecTBEHHBIX 3pauuax. Opnako
nepexoji 3TOT JI0MXKeH OCYILIeCTBAATLCH NO TJaHy € OJIHOBpe-
MEHHBIM [EPEXOZOM Ha BHITyCK 3JeKTponpHOOpoB ¢ COOTBET-
cTByollnMA BuIKaMH. Ha puc. 18.9 nokasann wrtencenbnas
po3eTKa M BHJKa Ha TOK 26 A nns NOAKNIOYEHHs 3JeKTpOnJH-
Thl (OTKpHTOIl ycTaHoBKH). MIMeeTcs MonuduKanusa Takoi po-
3eTKH CKpbITOrC MCTNonHeHns. ITpOMBILINEHHOCTEI0 BhINYCKAaKOT-
csl 1TenceJbHLE po3eTKH Ha TOK 6 A ¢ KOMOHHMPOBAHHBIMA
rHe3AaMH, TMO3BOJAIOILMMHA BKJKYATL BUJKY € KpYTJIBIMH HIH
IJOCKHMH 1UTHIPAMH.

BnoOKH Ha HECKONBbKO BBbIKNIOYaTeseli M pO3€TOK OYeHb
YIOOHB N5 [pHMeHeHHsi B OOLIeCTBEHHHIX 3JaHMAX, Ha-
NpUMEp MKOJAX, aAMHHMCTPATHBHBIX 3/1aHHAX, TOCTHHHLAX,
NOCKOJIBKY NPH 3TOM yYMeHBLILIAETCH BpPeMsi MOHTAXa, yJy4ila-
eTcs BHEIHMIl BHJ H3[€NHs N0 CPaBHEHMIO C FPYINOil CAHHOY-
HBEIX H3AEJHH.

B HeKoTOpLIX nomellleHnsiX TpebyeTcs YCTaHOBKA 1UITEI-
CeNbHBIX COENHHEHHE B 3alHIEeHHOM HCNoJHeHuH. Ta-
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Puc. 189. llltencesbioe coenHieHHe Ha 25 A ¢ MJOCKHMII KOHTaKTaMi:

a — poaeika PII-20-0-25/250; 6 — ennka BL-20-25/253

@)

Puc. 18.10. Iltencensioe coenupenie ¢ OAOCKHMH
Hoe IP-43:

a — posetka; 6 — BHNKa

16*
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KOe COeUHEeHHe ¢ CAaJLHHKOBHIM YNJOTHEHHeM JJisi BBOAA TpO-
BOAOB M KPHILKOH C NPY>KHHOH y PO3€TKH IOKA3aHO Ha pHC.
18.10.

JIns THHTYCHEIX 3J€KTPONpPOBOAOK Iesnecoo0pasHO IpH-
MCHATL CHielHanbHble LUTeNceNbHEE PO3€TKH, BCTpaHBaeMHble
JJIH MPUCTpanBaeMble K INTHHTYCY.

IRAEKTPOMOHTAXKHBIE u3iedusi. A ycTanoOBKM BLIKJIIOYA-
veJlefl 1 pO3eTOK B CT€HAaX NPH CKPBLITOH NpPOBOAKE LIMPOKO
iICTIOJb3YIOTCS MeTaJllInyecKHe KOpPOOKH C OTBEDPCTHAMH  AJs
BBOZlA NMPOBOJAOB M AJIAl 3aKpeNJieHHss B WHX JallOK 3JIeKTpoy-
CTAHOBOYHLIX H3JeJHil. DTH Xe KOPOOKH yacTO HCHOJb3YIOTCH
B KayecTBe pa3BeTBUTEJNLHBIX, HMEKTCH M pasBeTBHTEJIbHLIE
KOpoOKH crenHanbHOH KOHCTpYKuuH. HIMerorcsi KopoOkum o
M3 NJacTMacchl, 4Yaille Bcero H3 kKapOosnta. Jias CKpPBLITOH
YCTAHOBKH BHIKJIOYaTesJeH H LUTENCeNbHEX PO3ETOK B CTEHaX
KPYMHONaHeNbHHX 3ZaHHH IpHMEHSIOTCS! 3aKJajgHbe CTaKaHH
H3 NPOIMHUJIeHa, YCTaHaBJHBaeMble B MaHeJqH Ha 3aBojax CTpo-

-
VTONLUNAL I U~ TRLILT “}TTX (TAAIILTYT MTMNN2ITa2ITaITATITT oTa mTnRYyy.
Ll vIinriviel flﬂ“]\.ll}lllla WL EL R ldindiinn lll.}\.ollﬂoll(.l'l\.llul Hyirl ,{J.DJ

CTOPOHHEH YCTaHOBKH 3JIEKTPOYCTAHOBOYHBIX YCTPOHCTB, NO3-
TOMY B MEXKBAPTHPHHX IIeperopoOfiKax HX TIIPHMEHSThb
HeNMb3s. JIns U30JfUHH MeCT COefHHEHHs ajJIOMHHHEBHIX NpO-
BOJOB yAOOHB TNOJHSTHIEHOBHE HIOJHPYIOUIHE KOJNAUKH,
BHITYCKaeMble B MaCCOBOM NOpsIKe.

Jlns noxsewnBarHs OHITOBBIX CBETHJALHUKOB BBLIMYCKAIOT-
Cl KPIOKH pa3jHuHbIX KOHCTpYKuMH. Kproku A0MKHH GHTbH
paccyMTaHbl Ha NATHKPATHHIR Bec mwocTpH. Jlas odopMienus
OTBEPCTHH B CTE€HAX M NOTOJKAX, MCNOJb3YeMHIX OJf COeIH-
HEHHsl MPOBOAOB, H3TOTOBJAAIOTCS NJIACTMaCCOBble AEKOPaTHB-

Hble KPBILIKH CBETJBIX TOHOB,

Pazpen wecton

ABTOMATHN3ALINA SNEKTPOYCTAHOBOK
HWUJbIX N OBLLUECTBEHHbIX 34AHUA

nasa pepaTtHapuaTas
OCHOBHbIE B AObl ABTOMATU3ALMU

B Kuibix 1 OOLIECTBCHHLIX 3AaHUAX YCTPOHCTBAMH aBTOMATH-
KH OCHAIAKTCA PAa3JIHYHLIE BEHTUJALHUOHHLIE CHCTEMH, yCTa-
HOBKH KOHAMIHOHHPOBAHHA BO3ayXa, CHCTEMBI AHMO3allHTHI,
pasJHYyHble HaCOCHLIE arperatnl, OCBelleHHe, pasJIHuYHOEe TeX-
HOJIOTHYecKOe 000pYyaAOBaHHe H T, II.
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B 3aBHCHMOCTH OT BBINOJHAEMBIX (YHKUMH  pasiaHyaioT
CJIE/IYIOILe OCHOBHLIC BHAK aBTOMAaTH3alMH:  YIpaBJCHHE,
CHrHaJjdn3anudfA, OJOKHPOBKa, KOHTPOJMDL, 3alllMTa H PEryJjaHpo-
BaHIie.

Ynpasaeuue npeacrasnser co6oil COBOKYITHOCTh BO3JEHCT-
ENil, BBUIOJHAEMBIX Ha OCHOBAHHH onpeiedaeHHOl HHPopMma-
MM, HMeWIHX HeJbK noAfepIKaHHe HAH yJayyuleHne (QyHk-
LHOHUpOBaHUs OObeKTa (arperara, CT4aHK4, MeXaHH3Ma H
T. I.) B COOTBETCTBHH C 3aJaHHOH MPOrpaMMOl HJIH TOCTABJIEH-
HOIl 3anauen,

IlpunsTo pasnvuaTh yrpaBJieHlie a8TOMATULECKOe L NOAY-
asromaruieckoe [36)].

IlpH aBTOMaTHyecKOM ynpaBJEHHH KOMaHIB ynpaBJse-
MOMY O0OBLeKTY MOJaKTCs CnelHajJbHLIMH YCTPOHCTBAMH, KOTO-
pule paborawT Jub60 no 3apaHee 3agaHHOH nporpamme, JHOO
B 3aBHCHMOCTH OT KOHTPOJHPYCMLIX MapaMeTpoB, OTKJOHEHHE
KOTOPLIX OT 3aIaHHBIX 3HAYEHHH TpebyeT nogayud COOTBETCTBYIO-
IHX KOMaHA yrupaBiseMoMy OODBEKTY.

Ilpy nonyaBTOMaTHYeCKOM yNpaBJeHHH Te XKe (QYHKIIH
BLITOJIHAKOTCA € Y4acTHEM 4eJoBeKa.

IlpocteinunM  npuMepoM aBTOMATHYECKOro YrpaBieHHs
MOXKET CJYXKHTb yIlpaBJeHHe OCBelleHHeM OOLIENIOMOBLIX [O-
MELLEeHHH KHJBIX H TPAXAAHCKHX 3JaHHH B (PYHKUHH eCTecT-
BEHHOH OCBeLleHHOCTH H BpeMeHH (cMm. . 20). Ecau ynpasne-
HHE OCBellCHNEM [POM3BOJAHTCH YeJOBCKOM C IIOMOIIBIO pas-
JHUHBIX anmapaToB (KHOMKH, KJKOYH, MAarHUTHBIE MYCKaTesH
M T. .), OHO Ha3LIBA€TCA MOJYaBTOMAaTHYECKHM.

IlonyaBTOMaTHYECKOE YNpaBJeHHE ObLIBACT MECTHOC H JH-
cTaHiHOHHOe. B nepBoM cayyae annapaTh ynpaBJICHHs pac-
NOJAaraipTCs B HENOCPEACTBEHHOH OJHM30CTH OT YIpaBJsieMOro
006beKTa, BO BTOPOM — Ha J1KOOOM pacCTOAHHH OT HEro.

Curnann3zauus — H3pelleHHe O0O6CJAyKHBaILEro NnepcoHa-
Jla CBETOBLIMH HJIM 3BYKOBHMH CHTHAJaMH O COCTOSAHHH KOH-
TPOAHPyYeMbIX UﬁDt:KTGB, uapaMch“)aX M X OTRJOHCHHAX OT
3aJlaHHHX COCTOSIHUH HWJM 3HaueHuH. CuUrHajgusaumsa JIeJHTCS
Ha JBa BHja — TexHoaoz2uyeckywo u asapuiinyro. Texnonory-
yeCKasd npc/HasHaueHa JJis OnoBelledHss OOCJaYKHMBaOillero
nepcoHana 00 M3MEHCHHAX B mpoueccax, NpeiyCMOTPEeHHbIX
TeXHOJIOTHeH. ABapHiiHas CJAYKHT AJs ONOBeLleHHs 00Cay-
’KMBAIOILIer0 MEepCOHaJa O PAas3JMYHLIX aBAPHHHBIX CHTYyaUHUsX
H OTKJIOHEHHAX B TEXHOJIOTHYECKOM mponecce, TpeOylouux
€ro BMellaTesbCTBA.

OO6blyHO aBapuiiiasl CHUrHAJNM3aUHsg COCTOHT H3 CBETOBHIX
H 3BYKOBHIX CHTHaJIOB. TexHOJOruuyeckas MOXKeT HMMeTh TOJib-
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HO OTJMIHYHBIX OT aBapHHHLIX 3BYKOBLIX (HampHUMmep, CHpeHa H
3BOHOK).

IIpuMepoM TeXHOJOTHYECKOH H aBapHiiHO cnma.nnsaunn

OH
MOXKeT (‘TIV)KHTB nﬁnmnnnnq'mg cxXxemsa OnoBe ImeHusa O CHH-
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KeHHH TeMIepaTypsl TEIVIOHOCHTCNA IOcJe I\ampmpepos B
BEIITHISAALHOHHLIX YCTAHOBKAaX H CHCTEMaxX KOHAHIHOHHpOBa-
nua Bosayxa. llpu TeMnepatype TennosocuTens (ropsiyeil BO-
nbl) HuxKe 20—25°C saropaercs CHUrHajpHas Jlamna Ha CBe-
TOBOM Tabno ¢ Hagnuceww «Huskas temnepatypa». Ecam B
TeueHnie 30—40 ¢ TemnepaTypa He MOBLILIAETCH, TO TPOHCXO-
JHT OTKJIOYEHHE CHCTEMBI M OJHOBPEMCHHO MNOAAaeTcs 3BYKO-
BOHi CHTHaJl W 3aropaeTcs KpacHasi Jamna, CHTHAJH3HPYIoLLas
06 aBapvn. Takum 06pasoMm, B pPaCCMOTPEHHOM mnpHMepe nep-
BBl CHTHAJ OTHOCHTCH K TEXHOJIOTHYECKOH CHrHaJu3alkH, a
BTOPOH — K aBapHHHOIL.

baOKNpOBKAa — B3aHMMOCBA3b OTACJLHBIX arperatoB HJH
MEXaHH3MOB B Ipolecce HX 3JKCIvyatanuu. ¥YctpoucrBa 6J0-
KHPOBKH  NO3BOJIAKOT OCYLLECTBJATL B3aHMOpe3epBHPOBaHHE
arperaTtoB, CBfi3b pa3JMYHBLIX arperaToB B TIpynns H T. I.
Hanpnmep, MoxHO cOJOKHPOBaTh ABa HAcoca TakEM o6pa-
30M, YTO HNpH OCTaHOBKe pabouero aBTOMaTHYECKH BKJIOUHTCH
pe3epBHEIN.

KOHTPOAL aBTOMaTHYeCKuil — aBTOMAaTHYECKOE MOJyyeHHe
H 00paGoTka HEQOpMAaNHH O COCTOAHHH OODBEKTa ¢ LeJbIo

RLIGBRJelng cOORITHH., O0ND
BAALFLELAIV AN S AL l.llll’ ullt} \_A

CTBHE.

Ilon coOuiThemM noppasymeBaercss TO fBJEHHE, KOTO-
poe Heo6xo0AMMO 3a(HKcHpoBaTh, Hanpumep K3 Ham nepe-
Ipy3Ka B 3JIeKTPHYECKOH LefH, T[OBLILUCHHE HJH ITOHHIKEHHE
3HauYCHHs TeMIepaTyphl, AaBJeHHs, YPOBHA H T. .

KoBTponb fBJAsieTcsl Ba)KHBIM 3JIEMEHTOM JI000H CHCTEMH
aBTOMAaTHKH, TaK Kak OH Mo3BoJiseT 0O0CJyXKHBaWILEMy mnep-
COHaJy HJHM CIelHaJbHBIM AaBTOMAaTHYEeCKHM  yCTPOHCTBaM
CBOCBPEMEHHO JIHKBHAMPOBATH OTKJIOHCHHA B TEXHOJOruHuec-
KoM mpouecce B obecreyHBaThb €r0 HOpPMAaJbHbIE XOZ.

Koutposi, 6LiBaer mecTHoll u OuctaryuoHmsill. MecTHbIH
o6ecrieuvBaeT BO3MOKHOCTL HaOJJMIOACHHS 3a COCTOsIHHEM Ha-
paMeTpOB HEMOCPEJACTBEHHO B KOHTPOJHpYyeMmoi TOuKe. Jldc-
TAHUHOHHLI oOfecreunBaer BO3MOXKHOCTL HalJwofeHns 32
COCTOSIHHEM [apaMeTpOB Ha PacCTOSHMH OT KOHTPOJIHpYeMOH
TOYKH.

ABTOMaTHYECKas 3amuTa CJIYXKHT AJ1f NPeKpallleHHsl KOH-
TPOJHUPYEMOr0O Mpoluecca NPH BO3SHHKHOBEHHH HEHOP.:aJbHbIX

E
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pexxHmOB. Hacto OJlHH M Te ke npHOOpH I annapaThl BbIOJ-
HAKT (YHKIHH CHTHAJMH3AUHH H 3allHTH, KaK 3TO HMeJIO Mec-
TO B NPHBEIEHHOM IpHMepe aBapHHHOH CHTHaJI3aLMH 1NpH
CHHXKCHII TeMneparyp 3a KaJopH(pepoM, KOrjia ORHOBpEMeH-
HO C nojaueHd aBapHHHOTO CUrHala aBTOMAaTHYECKH OTKJIOYa-
eTCsl BCA CHCTEMA.

ABTOMAaTHYECKAs 3allUTa ABJACTCH PA3SHOBHAHOCTHK aBTO-
MaTHYeCKOTO yrpaBieHnnsa. Ee neiicTBHA Bceraa CBA3aHu €
CpraHaMH ynpaBJjieHHs (KjanaHaMH, 3aJlBUXKKaMH, BBIKJKXOua-
TeJAMH, KOHTAKTOpaMu K T. 1.}, Ha KOTOpbl€ OHa BO3AEHCTBYET,

ABTOMaTHYECKOE peryJupoBaHue CIAYXKHT JJs MOJJepiKa-
HHAl B OMPEJeJEHHLIX npefesiaX HJAM Ha TOCTOSHHOM YpPOBHe
TOTO HJH HHOro napamerpa (HanpHMep, TemmepaTyphl, AaB-
JieHHs, pacxofa, YpOBHs, HaIpsiKeHusA, TOKa H T.A.) Jubo
ans obecrieyeHUs [POTEKAHHA IPOM3BOACTBEHHOrO Ifpornecca
no 3a/laHHON nporpamMme. ABTOMATHYECKOe  pEryJHpPOBaHHE
TaKXKe MOXHO pacCMaTpHBATh KAaK PAasHOBHIHOCTb aBTOMa-
THYECKOro ynpaBJIeHHS.

Bce npuﬁopbl ABTOMATHKH YCJOBHO MOXKHO pa3/leINTh Ha
CJACAYIOILHE Tpynnbl: H3MepHTeNbLHbIE NpPHOOPH H JaTYHKII,
npeobpasoBaTeNd H YCHJHTENH, HUCIOJHEHTEJbEBE MEeXaHH3MH
H peryaupywliyde opraHbl. OJHAKO UeTKHX TIPaHHll MEeXay
2THMH TpynniamMid fIPOBECTH HeAb3sl, TaK KaK 3a4acTyx B
oaioM npubope MOTYT COBMeLlaTbCs (YHKIHM, HamnpuMmep,
JlaTunkKa M npeobpasoBaTensi HJH H3MEPHTEALHOrO upHOOpa
H YCHJHTEJS H T. A.

B ocHOBe cOBpeMeHHBIX H3MEPHTENbHLIX MPHOOPOB JexaT
3JEKTPHYECKHE u3MepeHusi, obecneyuBaonife npeobpa3oBa-
HHE pPa3JIHYHBIX  HE3JICKTPHUYCCKHX BEJHYHH (TeMueparyphl,
JNaBJleHHsl, YPOBH#, pacxona i T.J.) B 3JeKTpuUuecKne (Ha-
NpAXCHHE, TOK, CONPOTHBJEHHE M [p.). DNEKTPUUECKHEe H3Me-
peHHsl ¢ NMOMOINLIO CPABHHTEALHEO MPOCTHIX H JAELUEBBIX MpH-
OOpOB MO3BOJAKOT TOMYYHTL BLICOKYX) TOYHOCTH H3MeEpeHHI,
BO3MOXXHOCTL H3MEPEeHHsl Ha pacCTOSAHHH H aBTOMATHUYECKH.
B cucremax aBTOMATHYECKOrO ynpaBJeHHsi H PeryJHpOBaHHs
HCMNOJb3YeTCs] BO3MOMXKHOCTHD BO31CHCTBHA  H3MEPHTEJbHOrO
YCTPOHCTBA Ha pa3jiiyHble MalUHHBI M annapathl. Fawepe-
HHMfA, TJaBHBHIM O0PasOM aBTOMaTHYECKHE, HAXONAT INpHMeHe-
HHe BO BCeX OTPaCisX [POMBIULIEHHOCTH, 3HEPreTHKe H T. II.
B XHUJHIIHO-KOMMYHAJbLHOM XO3saHcTBe HanGoJbllee pac-
IIPOCTPaHesHe MNOJYYHJH TeNNOTEeXHUYeCKHe H3MmepeHns, K
HHM OTHOCATCS H3MEpDEHHSl TeMrnepaTyphl, JaBJieHHH, pacxoja
H pAna APyrux BeJHYMH, HMEIOLIMX BaXKHOe 3HauYCHHe B mpo-
iecce skcnayarapud o60opyoBaHusl.
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[nasa gBaguartan
ABTOMATU3ALUA OCBELLEHHA

20.1. 3agaum ynpaesneHna OCBeleHnem

3ajauya aBTOMaTH3alMM YOpaBJdeHHs OCBellleHHEM OOILEN0-
MOBBIX TOMELUECHUH B KUJABIX U OOULECTBEHHLIX 3HaHUAX SAB-
JsieTcsl aKTyaJbHOH; ee NpUMeHeHMe NDHBOLHT K 3HAaYHUTeNb-
HOl 5KOHOMHHM 3JieKTpO3Hepruu, B vacrodlliee BpeMsi paspa-
0OTaHbl U LWIMPOKO BHEAPAIOTCHA CACAYIOLIME CHCTEMHl YIpaB-
JICHHS1 OCBCLIEHHEM JECTHUIl M MO3TaXKHbIX KOPUAOPOB B KH-
JbIX AOMaX:

1) BKJIOYeHHe OCBellleHHS C MOMOLULIO KHOMOYHBLIX aBTO-
MaTHUeCKHX BHIKJOYaTeseH ¢ BblAepkKKO#H BpeMeHU HA OTKJMIO-
yeHHe (JelleHTpaau30BaBHOE ynpaBJieHue);

2) ynpaBJieHHe ¢ NOMOIIbIO (DOTOBLIKJOYATE el (LeHTpa-
JU30BaHHOe YIIpaBJieHde Ha OAHO 34aHHe);

3) ynpaBjeHHe ¢ NOMOLIbIO (OTOBLIKAIOUaTesell ¥ pede
BpeMeHH (lleH1paJH30BaHHOE IIPOrpaMMHOE yhnpaBJeHHe Ha
OAHC 31aHHe);

4) ynpasJeHHe ¢ AHCNeTsepckoro nyskta JKIK ([123)

HAH MHKpopafioHa (ULeHTpPaJH30BaHHOE ynpaBJeHHe),

CxeMbl aBTOMaTH3allMH OCBelleHUS B pa3yiMuYHLIX OOLIECT-
BEHHBLIX 3JaHufaX 00ecleUMBAIOT, KaK OPaBUJO, JHCTAHLHOH-
HO€ LCHTPaJIM30BaHHOE HWJM JCUEHTPaJM30BaHHOE YynpagJe-
HHEe TpynnaMu CBeTWIbHHKOB, OXHAKO B HEKOTODHIX 3HaHHAX
npUMeHsieTcss aBTOMaTHYECKOE ympaBJeHue. Tak, Hanpumep,
B IIKOJIaX Ha BpPeMsi yPOKOB aBTOMAaTHYECKH OTKJIOYaeTcCs
YyacThb OCBCLUEHHS peKpealuH, KOpPULOPOB H HEKOTOPHIX ApY-
rux noMmeulenuil. B TeaTpaX, KunoTeatpax, KOHLEPTHLBIX 3a-
Jax U T.0. OCYLleCTBJseTCSd aBTOMaTHYECKOe MNOCTENeHHOe
CHHXKEHHE YPOBHS OCBELUEHHOCTH AO MHOJHOIO  OTKJIOSEHM:
OCBellleHHsA B HauaJje AeHcTBUA U HaobOPOT, NocTeneHHOE yBe-
JIUUEHHE OCBELLCHHOCTH J0 IOJHOTO IIOC/A€ OKOHUaHuA Hel-
CTBYA.

20.2. YnpaBneHue OCBEULLEHMEM B MMNbIX 3QAHMAX

BRJioueHHe OCBellieHHS ¢ TNOMOILLIO KHOTMOUYHLIX aBTOMa«
THUEeCKHX BBLIKNIOUaTesell NpHMeHseTCS B /IOMaX BHLICOTOH He
6onee naTH araxKefl. Ha necruuunofi naollagke KaxXAoro
yCTaHaBJHBAeTCS KHOMOUHBLIA aBTOMAaTHUECKHH BLIKJIOUATENb
(puc. 20.1), Bkatouatomuii ocBelienue Ha 2—3 MHH., Boigepx-
Ka ppeMeHd ofeclleyMBaeTCAd CNelHaJbHbIM TNHEBMaTHYECKUM
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YCTPOHCTBOM, MpEACTaBAOILHAM co00i pe3snHOBYI0 MeMOpany,
KOTOpaa uarnbaeTcsi IpU Ha*KaTHH KHOMKH H MOCTENEHHO
BHIIIPAMJSAETCS, NpOAaBJAMBas BO3AYX Uepe3 KaniOpOBaHHOe OT-
BepcTHe B Kopnyce. Ha pHe. 20.2 npuBenena cxeMa ynpasie-

HHS OcBeLIeHHeM ¢ NOMOLUbIo BoIKJaloyaretefi AB-2.

Vr)‘r] TILITNLIN 1170 MY NARI LT TIMN13 ANV ATLIL ntr\ﬁr‘np:' 1S ia] rr rr\ fa%’?d
ANdh LAV o VAL, liprd llﬂll\ﬂlrll’.& JIDJUVNL o I UlUl’\

aBTOMaTHUecKHX BhIKJIOUaTenell AB cBer 3axKuraercs Ha
BCeX JECTHHUHBIX nJiollalKax Ha BpeEMs, XOCTaTOUHOEe IJsd

—84—
|
Yepiax \B
& dmax|  Ag o-
" 1—+
& 4
Sdomar| A8
o~ }—¢
) ) 9
Puc, 20.1, KronoynbM 2uomaxrc|  AB
BHIKJOUaTesqr AB-2 {
. 7
Puc. 20.2. Cxema ynpaB- T4 amaaxg| AB
JIEHHsl JIECTHHUYHHIM OCBe- — _}——¢
ILiEHHEM C TIOMOLUBIO BbI- B
kJaovareaei AB-2 —0 0

NoA’beMa Ha BepxHufl atax. B ciayuae Heo6xoauMMOCTI OCBellie-
HHe MOoxeT ObITb BKJKYEHO Ha JI060H JecTHUYHOH mJoulajke
0 NMyTH C¢aeloBauus. ECNU ocBelleHHe HeOGXOAHMO Ha OoJee
NPOLOJIAKHTEeNbHOE BpeMs, HapuMep A5 NepeHOCKH Mebean H
Ipyrux benefl, T0 cBeT MOXeT OLIThb BKJOUen OOLIKHOBEHHLIM
BbIKJIOuaTeseM B, ycTaHOBJEHHLIM Ha TEePBOM 3Taxe.

ITa cXeMa uMeeT CJIEAYIOUlHEe HeAOCTaTKH !

1} cpaBuurenpHass AOPOroBH3Ha 32 cueT NMPOKNAAKH TPeThb-
ero npoBojia H ycTaHOBKH OGOJBINOrO KOJHuecTBa aBTOMaTH-
YeCKHX BhIKJaUaTenel,

2) JecTHHYHas KJjeTKa Bcerha 3aTeMHeHa, 4YTO c€O3Jaer
onpexeseHuble HeyAo0cTBa AJA XKUIbIOB.

[lIupokoe npuMeHnense ANf 3AaHull, cCOOpyKaeMLIX B Kpyn-
HbIX TOpOAaX, HAXONHT CHCTeMa LEeHTpaJIH30BAHAOrO YIpaB-
JIeHHUS (hOTOBLIKJIIOYATENSAMH, BKJIOUAIOIWKUMH OCBelleHne
JIECTHHI, TO3TaXxKHbIX KOPHIOPOB C €CTeCTBEHHHLIM OCBeELIEHH-
€M, BXOJLOB B moa’be3lbl C HACTynJeHHeM TeMHOTHl H OTKJIO-

249



YAIOUIHMH €r0 C paccBeTOM. JTa Xe cXeMa MOMeT ObiTb Hc-
NO/Ib30BaHa AJA YNpaBJeHHS HapyXKHBLIM OCBELIEHHEM [pH
yCTaHOBKe CBETHJIBHHKOB Ha ()acajax nOMOB H MHTaeMbIX OT
BHYTPCHHECH CETH 31aHH4.

B poMax nosbileHHOH 3TaxkHocTH (9, 10 sraxeil u 6o-
Jee), B KOTOPblX HapsAny ¢ pabOuAM JIECTHHUHLIM OCBEIeHH-
eM HMeeTcst elle M 3BaKyallHOHHOe, Lesiecoo0pa3Ho B HOUHBIE

yacbl, HalpUMep OT yYaca HOY¥ O LIEeCTH yTpa, OTK/IOUHTb
HACTh OCBCIIECHHA, Hnﬂ QT()H el B CXeMy VI‘I[’]']RHPHH‘}I BRQ-

LR e L TR B Y iida a 4R A¥2 Y

AHTCA CliclidaJbHoe MOTOpHOE peJe BpEMEHH 9PBM ¢ uaco-
BLIM MEXaHH3MOM, 4TO I103BOJIsieT ¢3KOHOMHTb g0 30 Y% 3/cCK-
TPO3HEPTHH, PacXOgyeMOH Ha OCBelleHHe JIECTHHL.

B nocaegune ropbl B CBSA3M C BHEIpEHHEM B KPYMHLIX TO-
porax o0benvHeHHBIX pHcneruepckux cayx6 (OLC) wupo-
KOe NpHUMEHEeHHe HaxXoAT CXeMbl LeHTPaJJu30BaHHOrO pUcTaH-
LMOHHOIO yrnpaBJeuus. Ha pgHcreTuepcKOM nyHKTE YyCTaHaB-
Jusactcs  (POTOBBLIKJIOUATENb, KOTOPLIf B 3aBUCHMOCTH OT
€CTECTBCHHOH OCBCUICHHOCTH TNOjaeT IIMIyJbe Ha BKJMOYEHHE
AJIH OTKJ/IQUEHHE OCBELIEHUA JIECTHHYHBIX KJETOK BCEX JOMOB
MHKDpOpaioHa.

IIpi LECHTpaJW20BAHHOM yrpaBJjeHHH HeoOXOJHMO CUH-
TaTbCA C MOTCPAMHA HAMPSKEHHA B JHHAAX, TaK Kak B 00J1b-
KX MHKpOpaHOHAaX pacCTOSAHHE OT JHCIETUEPCKOTO MYHKTa
JO CaMoOro OTHZaJEHHOrOo JOMa MOXKeT AOCTHrath 1—2 KM H#
DoJee,

Has napexHoro cpalaTbiBaHHSl peJe, BblyCKaeMbIX ce-
pPHIHO NPOMBILJIEHHOCTBIO, HEOOXOANMO O0€crneudTb YPOBEHb
HanpsKeHHs Ha ero KaTylike ue McHee 85 % HoMHMHaJbHOrO.
[TosToMy ceTH p[HCTAaHLAOHHOTO YynpaBJeHHs HOJKHB OBITh
pacCUMTaHB H3 YCJAOBHA JONYCTHMOH NMOTEPA HaNpsAXeHHsd B
pa3mepe 15 %.

[Toreps Hanpsaxedusa, Y%, B CETH AHUCTAaHLHOHHOIO yNpas-
JIEHH Sl MOKeT olpeneaAThes Mo hopmyae

AU = HpsRa 100 (20.1)
HOM

rae o — [0Jd HOMHHAJbHOTO HaMpAXKCHHSA KaTYIIKH, HeoOXo-
AMMast p/7is HapgeXKHoro cpabaTbiBaHH:A (oﬁbltmo a=0,80);
I, x — nomMuuabHB paGouuil TOK KaTywk#, A; R; — conmpo-
TupJende JuHUH, OM; Ugow — HOMHHAJBHOE HanpsiKeHHe ce-

TH, B.
Ec/in ceTb guCTaHUMOHHOTO ympaBJeHHS BHIOJHsSETCH Te-
7ieOHHbBIM KabeJ/leM ¢ MeAHbIMH xuJdaMu guamerpoMm 0,5 MM,
a HCTOUYHHK NHTAHHA HMeeT HanpsxXeHue 48 B nocTosiHHOro
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TOKa 1 HOMHHA/IbHOE HanpsixeHHe KaTYLWIKH pejie TaKxKe
48 B, T0 noteps Hanpsaxends MoxKeT ObIThb OnpejeneHa Mo

dopmyne [36]
AU = 3371, 4 |, (20.2)

rae | — AJMHA JAHAA B OAMH KOHEL, KM.
OnpenennM HauOOMbLIYIO AJIMHY JHHHH NPH BKJIOUEHHH
pesie MKY-48 ¢ karywkoi#l conporasienneM Ryx=4600 Om.
Paboun#i TOK KaTyllKH omnpeje/seTcd M3 BhHIpaXKeHH#

Iox =UJR, = 4874600 = 0,0104A,

Torna makcumanbHas aauHa no Qopmyae (20.2)
I =AU/3371,,« = 15,337.0,0104 = 4,3 Kwm,

[Ipy ouenp GogblU¥X AJAMHAX LCHeH ynpaBJeHHs AJis KOM-
eHcallu¥ MOTepH HanpsxKeHHsd NPHMEHSIOTCS HCTOUHHKH NHUTa-
HHA ¢ MOBLILICHHbIM HanpsxkenueM. Tak Kak A1 pene MKY-48
AONyCKaeTcs MOBbllIeHHe HaNpsXKeHus Toabko 10 10 %, a aad
Apyrux penae o 5 %, 10 HeobxoauMo AJA peJie, pacrosozxeH-
HbIX OJH3KO OT HCTOUHHKA [MHTaHWs, CHUXKaTb H30LIFOUHOE
HanpsXkeHHe MyTeM BKJIOYEHHS MNOCAEZOBaTEIbHO C KaTyul-
KOH peJe QOMNOJIHHTEJBHOrO CONPOTHBAEHHS.

JloTIoJIHHATENbHOE COMPOTHBJEHHE MOXKeT OHITb onpelene-
HO 1o PopMmy.ie

rn=UH0MJ-’P-K_rJI'_Rm (203)

rje rmy — CONpoTHBJ/eHde aunuau. dasd rtejsedoHHOro Kabess ¢
menHo# xujoft puamerpom 0,5 MM MOXKHO NMPHHHMATbL CONPO-
TuBJeHue Jutul 95 OM/KM.

Ecan cetdl ynpasJ/ieHHs] BHINOJHAITCA Ha NMEPEMEHHOM TO-
Ke KaleasiMH M NpPOBOZAaMH, HHIAYKTHBHLIM CONPOTHBJIEHHEM
KOTOPbIX MOXHO npeHeOpeub, TO HEOOXOAHMMOE CEueHHe Npo-
BOJOB ONpene/nsaercs no popmysne

s =QIl,!, (20.4)

rie [n — nycKoBOH TOK KaTYIUKH peie HJAH KOHTaKropa, A;
f — KO3(p¢pHuuHEeHT, 3HaueHHe KOTOPOrO 3aBHCHT OT Hampsxe-
HASL CeTH, MarepHasa MPOBOAHHKA H KO3(p(PHLUHMCHTA MOLIHO-
CTH KaTyLIKA IPH NyCKe, a TaKkKe OT JONYCTHMOH NOTepH
HallpsiKeHHs. 3HaueHHs Koa(ouiieHTa f NpHHUMalOTCA MO
taba. 20.1.

Ons Bo3aylublX cerTell ynpabJ/ieH#sl, BbINOJHSEMbIX Mejl-
HbIMH HJIH aJIIOMHHHEBLIMH MMPOBOJZaMH, NMPHUXOIUTCHd CUHTATh-
cA C HHAYKTHBHLIM CONPOTHBJEHHeM JHHHH. B 3toM cayuae
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Tabauuma 20.1. Koadduunenr f

Cos

Kosdpduuuenur  gna nposodon

KaTYLWKH MeAHBIX aNnfOMHHHCBBIX

PHIYKE | 1B | 20B | B | 1w | zoB | 30B
1 t,57 0,91 0,52 2,6 1,5t 0,86
0.95 1,47 0,86 0,49 2,44 1,43 0,81
0.9 1,43 0,83 0,475 2,37 1,38 0,79
0.85 's6 | 079 | 045 | 2.26 | 1.31 | 0.75
0,8 {,3 0,75 0,43 2,16 1,24 0,71
0,75 1,24 0,72 0,41 2,06 1,19 0,68
0,7 1,17 0,68 0,39 1,94 1,13 0,65
0,65 1,1 0,64 0,37 1,83 1,06 0,61
0,6 1,04 0,6 0,345 1,73 | 0,57
0,85 0,99 0,57 0,33 1,64 0,95 0,95
0.5 0.93 0,54 0,31 I,55 0,9 0,52
0,45 0,89 0,51 0,3 1,48 0,85 0,5
0,4 0,83 0,48 0,275 1,38 0,8 0,46
035 | 078 | 045 | 026 | 12 | 075 | 043
0.3 0,72 0,415 0,24 1,19 0,69 0,4
0,25 0,665 0,385 0,22 1,1 0,64 0,360
0,2 0,62 0,355 0,205 1,03 0,59 0,34

noTeps HanpsXkeHks onpepeasercs mo chaepyroued gopmyae:
AU = 100 (1 — U /yIy), (20.5)

ri¢ Ux — HOMHHaJNbHOe HalpsiKeHue KaTylukd, B; ¢ — Ko3p-
(ULHeHT, onpeneasieMbll no Gopmyne

V= l/al“’—l— b2t (cos ¢ + csing) + (%*0—“{-)2 (20.6)

IH o

rie Uuom — HOMHHAJ/bHOE HanpsxkeHHe HCTOYHHKA MUTaHHS,
B; ¢ — yroa cgBura ¢as Mexpy HanpaKeHueM H TOKOM Ka-

Tabauua 20.2. Koadpduusenrn g, b, ¢

Marephald H ceqYeHHE b
NPOBOAOE, MM

Mc zHple
2X6 3
210 |
2,16

An:OMHUHIEBLIE
2X16 15
2x25 4]

[S) R | oS ) )
-3 S
oo QOO

D — b2

[N |
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TYWKHA npu nycke; a, b, ¢ — xos(pHuHenTH, 3aBHcsLlHE OT
MaTephasa U ceueHHs IPOBOLOB, npuHAMaeMble no tabJ. 20.2.

3HayeHusi TOKOB, NOTpelsisieMbIX KaTYLIKaMH KOHTaKTO-
pPOB, MarHuTHBIX NYCKaTejed u pede, NMPUBOAATCA B KaraJjo-
rax.

20.3. YnpasneHue OCBELLEHMEM B OOLLECTBEHHbIX 3AaHMAX

CyuwectseHHad 3KOHOMHUS 3JEKTPUUECKOH 3HEPrHH MOXKET
OblTb nNoJyueHa TPH aBTOMAaTH3alUHH ynpasJeHHA OCBEUIEHH-
€M HeKOTOpHIX' moMeuleHddi B O0oJbHHLlAX, TOJHKIHHHKAX,
WKOJIaX, aAMUHACTPATABHLEIX U APYTHX 3[aHHMAX.

Tak, HanpuMmep, B LIKOJ1aX, OCOGEHHO KPYIHBIX, Leaecoob-
pasHO, KakK yKa3blBaJocb Bblillle, OTKJIIOYaTb Ha BpeMsA YyPOKOB
YacTb OCBELUEeHHA peKpeanuH, KOpHAOpPOB H HEKOTOPHIX APY-
'’MX noMeuleHufl, YTO cHHxKaeT OoJee yeM Ha MOJOBHHY pac-
XOJ 3JEeKTPO3HEpPTHH Ha UX OcBelleHHe,

A 3BonkoBas cems 0
| o 3
N 248 1ABN  3p7 7 P14 I
" : } , 4 Hua
2 | 7p1 Ll nepeEmey
1 —_—
P
R 5 1R2 6 f— vy
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J( h3 7 T
5p 2 Ll =N
) ariJ 8 [I/ I '
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S AN A 75
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Puc. 20.3. Cxema aBTOMAaTHYECKOro NPOrpaMMHOro ynpaBJieHHs OCBEUICHH-
€M pPeKpealuii U KopHAOPOB B WUKOJAAX
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Ha puc. 20.3 npeacrab/ieHa cxema, CBA3aHHaf C CHCTEMOH
3BOHKOBOJ/ cHrHaJ/Ju3aliy IIKoJibl, paboTaiowle# OT 3JeKTpo-
yacoB. [lus ofecnedueHus MPaBHJIbHOTO BKJ/IOUEHHS H BbIKJIO-
yeHHst OCBCLICHHH, T. € IJA TOr0 4YTOObl CBET B peKpealHsX
noracaJ/l Ha BPeMsl YpOKa H 3axHraJ/ici BO BDEMs [ePEMeHH,
HeOOXOAHMO IepBbIfl pa3 aBTOMaTHUeCKuit BuKiawouarteab [AB
BKJIOUHTb BO BpeMs ypoKa, bJiarogapsi 4eMy NepBHIH HMIYJbC
NOCTYNHT Ha KaTylKy pesae [P. B jpanpHedlieM HuKaKux ma-
HHOYJAALMA ¢ aBTOMaTHYecKHM BbiKjgouatesaeMm [AD npousso-
AlTb He TpebyeTcs.

Pesie 1P cpabGoraeTr # cBOUM KoHrakToMm 1P.3 B menu 1—7
3aMKHEeT lienb NuTaHdsA NnepBoll KaTywkd pene 3P. IMocneghee
cpaboTaer, 3a(HKCHpPYeTCSd B 3TOM I0JOXKEHHH crelnasbHOH
NpyXKHHOH # cBOMM KoHMTakToM 3P.3 B menn [0—II nogact
HanpsXKeHHe Ha KaTYIIKy peJse BpeMeHd PB, ecqd 3aMKHYTbI
KOHTaKTbl NMPOrpaMMHOrO 4YacoBOro pesae BpeMeHd PBM u
doToBuikaouatens @BK. Hacrpoitka pene PBM nponsso-
JAHUTCA TaKuM 006pasoM, UTO €ro KOHTaKT 3aMblKaercd 3a 30—
40 MHH 70 HauyaJ/Ja 3aHATHH B LUKOJI€ U pa3MblKaeTcs CNyCTA
HEKOTOPOE BpeMs MOCnE€ OKOHUaHHs BceX 3aHATHH, KoHTakT
@®BK 3aMKHYT IpH HeLOCTAaTOUHOH HapyKHOH OCBEUIeHHOCTH.
Pene Bpemenn PB csoum xoHraxtoM PB.! B nenn [—I12
BKJIOUHT [€Nb KaTYLWKH MardurtHoro nyckartesas MII, Koro-
DHI B CBOIO Ouepelb BKJIOUMT ocBeulenile (umemn A—I3,
B—14, C—15).

[Toce okoHuaHusi nepemMennl HMNYJAbC OT 3BOHKA IOCTY-
naeT yxKc¢ Ha KaTylWiKy peJe 2P, Tak KakK B uenu /P KOHTakT
pese 3P.1.pa3oMKHYT, a B Len¥ KaTyWKd 2P KOHTaKT pesie
3P.2 3amKHyT; KouTakT peine 2P.8 B uenu [/—8 3amxHercd H
MOJACT HanpsiKeHie Ha BTOPYIO KaTYWKy penae 3P, Kotopoe
onstTb cpaboTaer U 3aHKCHUPYETCAd MPYKUHOA B HOBOM MOJO-
xkenul, OLHOBpPEMeHHO Pa3OMKHeTcs ero KoHTakT JP.3. Pene
PB ¢ sopepKKof spemenit, HeofXxopuMoft aAns T0ro, urtolnl
BCe yuallnecs ycnesu 1301‘:’17'51\4 B KJacChl, 00€CTOUAT KaTYLUKY
MII, 1 namnnl ocBelleHus J1U noracHyr.

[Tocne ouepenHoro 3BOHKa Ha nepeMeHy UMIYJbC OT 3BOH-
Ka MOCTYNuT omATb Ha peae [P, u mpouecc nosroputcs. Hc-
noJMb30BaHie pBYXKaTylWieuHoro peJe (Ha cxeMme pese 3P)
obecreunBaer HOpManpHyl0 paboTy cxembl 0€3 NMOBTOPHOM
HAaCTPOHKHA NPH BpPeMEHHOM HCYC3HOBEHHMH Hamnpsaxeuuad. Ilpn
PEMOHTHEIX paboTax MMeEETCs BO3MOKHOCTb BKJIOUATL OCBE-
LCHHE BPYUHYIO TIPH NOMOLILH BbiK/IouaTe/ s BK.

Heob6xoauMo uMeTh B BHAY, YTO pPacCMOTpeHHas CXeMa
npeaHa3HaueHa TOJAbKO AJs ynpabJeHds paboyuM OCBELIEHH-
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eM. DBaKyallMOHHOE OCBellleH#e Ha MEePHOJ YPOKOB HE OTKJIO-
yaercid W ynpasaseTcs NpH NOMOUIH (POTOBLIK/IIOUATEN.
Kak noxka3blBalOT pacyeThl, [epBOHavaJbHble 3aTpaTh Ha
YCTPOHCTBO aBTOMaTHYECKOrO YnpaBJ/ieHHs GLICTPO OKynaior-
csi OGgarogaps CHHXKEHHIO 3KCIIyaTallHOHHBIX paCcXohos, HE-
CMOTPS Ha HEKOTOPOE COKpallleHde cpoka cayXOsl Jjamn
BCJIeICTBHE GOJ/Iee YacThiX BKJ/IOUEHHH H OTKJAIOuEHHH.

fnasa anBapuaTh NepBas

ABTOMATU3AUMA CUCTEM BOLOCHABXKEHWUA
U OTOMJNEHUA

21.1. ABTOMaTM3auma Xx03aMCTBEHHbIX HACOCOR

Xo3salcT8eHHbie HACOCHL (BOLOMOAKAYKH) ycTaHaBJHBaOTCH
B T€X cJayuasX, KOrja rapaHTAHHBIHA Hanop B ropOACKOH BOJO-
NMPOBOJHOH CETH HEQOCTaTOueH JJ/f nojayd BOAH K MOTpebH-
TeasiM. B XKuiblx MHKpopaHoHax Xo3sfHCTBEMHBIE HacCOCH
yCTaHaB/INBAOTCAd, KaK NpaBHJO, B LEeHTpaJbHblX TEMJOBLIX
nyukrax (LLTIT) # obcnyxkuBaioT rpynmy KHJABIX AOMOB H
APYTraX 3aaHufl MHKpopaHoHa.,

CxeMB aBTOMaTH3aUHH XO037HCTBEHHLIX HACOCOB 3aBHCAT
OT HX KOJIHYECTBA H pexHMa paboThl. B GoabliMHCTBE cyya-

R nr‘nﬁpuun nnL‘ HA 'I'IL"'[_J'LTI'T '2 T'l"ll-lLlLT nﬂDLTTT[DUHnu Q"l‘"lwunf‘"l‘ﬂ
Oy LV P oWy LI KL S1CGAVIFIILX JAQuAin o oDia FiQaIIU iTy

OJHMH H3 HACOCOB ROMXKeH paboTaTh nocrosiHao. Torpa B LITII
ycTaHaBJAKWBalOTCd TPH Hacoca, W BTOpPOHl Hacoc BKJOYaeTcs
NnpH yBeJHueHHH Bojopa3bopa nO KoMaHAe pacxOaoMepa, a
TpeTHH sBJsSETCA PE3EPBHLIM M BKJIOuaercs B pabory B cay-
yae BblXOAa M3 cTpod goboro padoraouiero Hacoca.

Mnorpa B LTIl ycrauas;iuBaioTcs ueThipe Hacoca, pao-
TaloUHX nocsaeloBaTrenbHo. [Ipd MHHIMaJbHOM AaBJICHHUH B
rOpojJCKOM BOJONpPOBOAE paboTaiOT Tpu Hacoca, obecnevynBas
B CETH MHKpopaHOHa jJaBjeHHe, paBHOE CyMMe€ HamoOpOB BCeX
TpexX HacocoB H JaBJjeHus B ropoackoi ceru. [Io Mepe pocra
JaBJeHdsl B FOPOACKOHA ceTH OTKJAIOuaeTcd cHavajsa OAHH Ha-
coc, a 3aTeM BTOPOH u B paboTe OCTaeTcs TOJBKO OJHH Hacoc.
UerBepThlil HACOC fABJSETCS PE3EPBHLIM U BKJAIOUAETCH B CJYy-
yae BbIXOJa H3 CTpPOs OJHOrO H3 paboTalollHX HACOCOB.
KoMaHbl Ha BKJIIOUEHHE H OTKJIQUEHHE HacOCOB B 3TOM CJYy-
yae MojalTcs ¢ MOMOUIbIO 3JEKTPOKOHTAKTHLIX MaHOMETPOB.

Ha obmbekrax ¢ oTHOCHTeNbHO HeboJbliMM PACX0L0M XO-
JOAHOH BOABI YCTaHaABJHBAalOTCA BCEro ABa Hacoca: OAMH pa-
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OouHit 1 oANH pe3epsHblfl. [IpH 3T0M B uachl MHHHMaJbLHOTO BO-
Aopa3bopa H mpH AOCTaTOYHOM AaBJEHHH B TOPOACKOH ceTH
MOXKeT HE paboTaTb # 3TOT Hacoc.
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Puc. 21.1. Cxema ynpasaesys asyms X03afCTBCIHBIMH HacoCaMi

LA RS FaVWal, Eot BiaY - —_

CyulecTByeT GOJ/LLIOE YHCJAO pasJHUHBLIX BapHaHTOB CXeM
ynpasJ/eHHs XO3iHCTBCHHBIMH HaCOCaMH MPH YCTAHOBKe ABYX,
Tpex H UCTbIpEX Hacocos. [/ npHMepa pacCMOTPHM OAHMH M3
BaPHaHTOB yIpaBJ/IeHHs ABYMst HacocaMH.

Hfl niie ‘)} ] MMUADANOITT AVvAala UTITNOD MOTITC T DIreser Y1 a s
PR PV &b ol UPRDTULHd LACH A ylipdbdinna AbyMda HaCO-

CaMp C MOOYEPEAHBIM BKJKYeHHeM B paboTy, GJaroaaps yemy
256



obecrieunBaercsd paBHOMepHbIA H3HOC 000HX arperaroB, Cxe-
Ma paboraer caelyownm oOpasoM. [Ipy 3aMblIkaHAH MHHI-
MaJibHOro KoHTakKra HJI 3/eXTPOKOHTAaKTHOIO MaHOMeETpa
cpabatniBaer pene /P, koropoe BkJIOUaeT B padoTy mnepBhifl
Hacoc. OnHoBpeMeHHO pede [P xonraktom IP.8 nonraet Ha-
npsizKeHHe Ha KaTYWKy peje 3P, Kotopoe caMoO10KHpyeTcs H
noArorapavBaeTr ueno pese 2P, Ilpy noBTOPHOM 3aMbIKaH!I
KoHTakTra H/[ cpa6aTbIBaeT pese 2P, KOTOpoe yxKe BKJoYaeT
B pa0oTy BTOpOH Hacoc H 06eCTOUHBAET peae 3P, Takum 06-
pa3oM, MpH KaxJOM 3aMblKaHiM KoHTakTa FH /] noouepelHO
cpabarpiBaioT pese IP u 2P, a cjenoBaTe/ibHO, NOOUEPELHO
BKJOUaloTCA Hacocwl. OTKii0ueHHe paboTtaioulero Hacoca ocy-
ILEeCTBMASAETCH ¢ NoMouUlbio pesie 4P, KoTopoe cpabaThiBaer
MpH 2aMblKaHHH MakcHMaJbHOro KOHTakrta B/ 3/eKTpoKOH-
TaKTHOrO MaHOMETpa,

Ecan Hacoc He nopuumaer paBJeHHsi B CETH, TO KOHTaKT
H][ ne pasmbiKaercd, H Torja ¢ HeQOJ/blIOH BhAEpKKOH Bpe-
meHn, obecrneuHBaeMoi pesie PB, cpabarniBaer Jaubo pese
1PAII, nn6o pene 2PAIl, KoTophle OTKJAOUAIOT HEHCIIpaBHBIN
HacoC H BKJIOYAIOT pe3epBHELI,

D"Iﬁﬂ’f‘ﬂ l-l"lf‘ﬂf‘ﬂﬂ CUTIIa TU2UNVETMC IeeHBIMU MAMIIA AT
QUi d rauvay LWl navifigap yviusa Vi D [ CLivL i

ICP w 2CP, aBapusa — KpacHbuMH ICA u 2CA.

Pene PKH CJAYXKHT AJifi aBTOMATIIUECKOTO MepeK/ioueHIIs
NHTaHUA Lenefl ynpaBJieHHss MPH HCYE3HOBEHHIL HaANMPSKEHHA B
CHJ/IOBBIX LEeNnsaX OAHOIO H3 ABHraTelex,

JLJisl NpOH3BOACTBA Ha/JlaJOuHbIX ¥ DPEMOHTHLIX paboT mpe-
AycMaTpHBaeTCs yIpaBJieHHe HAaCOCaMH MECTHbIMH KHOMKaMu
1K, IKC u 2KII, 2KC. TlepeBos Ha MeCTHOE ynpaBJeHHe
ocyliecTBJ/sdeTcsd C TNoMouiblo nepekJ/lovareaeir I/IP u 2[1P,

JJIEKTPOKOHTAKTHBIH MaHOMETpP, KOHUTPOMUPYOWHA aaBJe-
HHE B CETH H NORAMOLIHHA HMMYJLCH Ha BKJIOYEHHE H OTKJIoue-
HHE 3JEKTPOABHTraTesJel HaCOCOB, ycTaHaBaHBaeTCs Ha O0LieM
nojarmuieM TpyObonpoBoje nocJe HacoCoB.

YcTaHaBJAHB4ATL MaHOMETD JO HAacOCOB Heuenecooﬁpasﬂo
TaKk KaK pasHHLa MeXJAy MIHIHHMaJbHOH H MaKCHMa/lbHOH
YCTaBKaMH B 3TOM cJyuae OYe€Hb MaJla # BO3MOKHbB! JIOXKHBIE
cpabaTuiBanusa,

21.2. ABTOMaTM3aUMUA NOXAPHBIX HACOCOB

B OOJbLIXMHCTBE cJy4aeB B CETSAX NPOTHBONOXKAPHOIO BO-
JOMPOBOJa yCTaHABJHBAIOTCA ABa MOXKapHEIX Hacoca: OJHH pa-
Gouuft H BTOpPOH pe3epBHbIN. [TycK HaAcOCOB OCYLIECTBJAsETCH
NpH NOMOUIH KHOTOK, YcTaHAB/JAHBaE€MbIX B HIKa(ax noakapHuix
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KpaHoB, OTkjiouaOTCs HacoChl TOJLKO €O WKa¢oB ynpasJe-
HHsi, YCTaHaBJABAeMblX HEMOCPEACTBEHHO OKOJIO HacOCOB,
HMuorpa KHONKH AMCTAHIHOHHOIO MYyCKa MOXKapHBIX HacoCoB
QyOanpyIOTCH CclelHaJbHLIMH peJle NpPOTOKa, KOTOPhie YcTa-
HapJ/1BalTCs Ha olOweM Tpybonposoae H ofecrneuHBalOT aBTO-
MaTHUECKHHA NyCK Hacoca Mnpd OTKPLIBaHHH Ji000ro noxap-
HOIO KpaHa,

Oco0eHHOCTbI0 yNpaBJeHHs MNOXapHLIMH HacocaMH ABJs-
eTcsl yCTaHOBKa B LENH mycKa ABYXNO3HIHOHHOTO peJne, KOTo-
poe, cpaboTaB, OCTaeTcs B TaKOM MNOJIOXKEHHH Jaxe B cayuae
CHSATHS HanpsiXkKeHus, DT0 HeoOXOAHMO AJd TOrO, yTOOBI MpH
KPaTKOBPEMEHHOM HCU€3HOBEHHH HaNpsiKeHHs (Harnpumep,
npu cpabarbisanud ABP) He npoH30ILJI0 OTK/IOUEHHE Pabo-
yero Hacoca. Llenit koutpoas paborel pabouero Hacoca H nyc-
Xa pe3epBHOTO He OTJHUAIOTCS OT aHAJOIMUHBIX Lened Xo3sk-

CTBEHHBLIX HACOCOB.
21.3. AsTOomatuzauuMa CUCTEMbI TOPAYEro BOAOCHabBKeHMs

B cucremax ropsiuero BofocHabkKeHHsl yCTpoiicTBa aBTOMa-
THKH 06ecrneudBaloT Mojjep:KaHHe MOCTOSHHOH TeMrepaTyphl
(60£5°C) B cucTeMe H ympaBJeHHe HacocaM# ropsiueli BOJHI
[Tonrepxkanse nocTOAHHOM TeMnepaTypnl BOALl B CHCTEMeE MO-
KeT OobecreuyBaTbCsd € NOMOLIbIO Pa3/JHYHBIX  PEryJsTOPOB
TEMNEPATYPbl MNPAMOrO U HENpsAMOro AeHCTBHA — THAPaB-
JUUECKHX, 3JEKTPHYECKHX H NTHEBM aTHUECKHX.

HauboJiee WHPOKOE NpHMeHeHHe B HacCTOsdllee BpeMs Ha-
XOAHT THAPaBJHYECKasd CHCTeMa DPeryJHpOBaHUs TeMIepaTyphl
ropsiuedl BOAHI, MpHBEEHHas Ha puc. 21.2, kak HauboJee npo-
cTas H AelleBasd. B KauecTBe JaTuMKa TEMNEPaTypPHl MpPHMEHS-
0T OuMeTa//ItuecKoe Tepmopesie I, cayxauiee AJs H3MeHe-
HHA RaBJieHHs BOALI B HaACHJb(OHHOH KaMepe peryasTopa 2,
YCTAZHOBJIEHHOTO Ha TMNOJaloOlieH JHHHH TENJOoceTH, B 3aBHCH-
MOCTH OT TE€MNepartypbl ropsAuyell BOALL. TpyOKa J coenHHsAET
HaACHJIb(OHHYIO KaMepy ¢ TepMopeJse H uepes ApocCetbHYIo
IHapparmy o n ¢pHAbTp 4 ¢ oOpaTHHIM TPYOONPOBOLOM,

B 3aBHCHUMOCTH OT H3MeHEeHHS TEMIEpaTypbl ropsiuell BOALI
OuMeTaN/iHuecKas myacTHHKA MeHAET CBOE I0J0XKeHHe Nno OT-
HOLIEHHIO K COIJy, yepe3 KOTOPOe BLITEKaeT BOLa H3 TpPyO-
k1 8. Hanpumep, npu yBe/IHueHHI TeMNepaTypbl CKOPOCTb HC-
TE€UeHHs] BOAbl U€pe3 COMJOo cTaHOBHTCS 0oJbllie, UeM CKOPOCTb
ee NPOXOXJAEHHA dYepe3 AuadparMmy 9, RaBJieHHe B HaACHJb-
(POHHOH KaMepe najaeT YU KjamnaH NpHKpLIBA€TCH, KOJHUECTBO

rpeioliel BOAbI CHHXKAETCS H TeMIepaTypa BOAbLl B CHCTEME ro-
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psiuero BoJocHabxeHus He u3Mmensercs, OIHaKO MnpuBeleHHasd

crcTeMa HeAOCTaTOUHO HajeXHa B 3KCIVyaTalllH, NO3TOMY
c/leyeT cUHTaTb MNCPCMEKTHBHLIMH CHCTEMBl  3JIEKTDHUECKOH
aBTOMaTIIKil, KOTOpble yKe BHEAPAIOTCS B HEKOTODLIX KHJLIX
panoHax.

Hacocwl B cHcTeMe ropsiuero poiOcHaOKeHHs MOTYT ciy-
XKHUTb M/ MOBLILIEHHS AAaBJEHHS B CHCTEME MU A LHpPKyJd-
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Puc. 21.2. PeryaypoBaHue TeMneparypol 10psiueH BOILE

MY BOIbl B cHcTeMe (UMpKVJAsNMAOHHBIE), Hacocos ana nopu-
LIeHAs AaBJedHHs B cHCTEMe MOXKeT, KakK MNpaBuJo, ycTaHas-
JHBATLCS ABA HJH TPH, H TOTAA CXeMHB HX YOpaBJ/IeHHS HHUEM
He OTJHYalTCH OT CXeM ynpaBJaeHus X03aHCTBEHHBIMH Haco-
CaMH,

Adns aBTOMAaTH3alUWH LUHPKYASUHMOHHBIX HAaCOCOB CHCTEMBI
ropsuero BOAOCHa0KEeHHSA NPHUMEHAIOT Pa3HuHble cXeMbl, o0ec-
neynBatouie ux paboTy JHO0 B 3aBHCHMOCTH OT TeMNepaTy-
PH BOAbLI B LUMAPKYJAALHOHHOM Tpybonposoze, au6o eule ! B 3a-
BHCHMOCT#l OT JaBJeHusd B mojaiouleM Tpybonposose. B 1o-
cJelHee BPeMsf HaxOOAT TMpPHMeHeHHe cXeMbhl aBTOMaTH3alMH
LHHPKYJAAUHOHHBIX HACOCOB B (PYHKIIIH BPEMEHH, T, €, BKJKYe-

Hile HaCOCOB NMPOHCXOAHT M0 cnelHaJpHOH nporpaMMme B ofnpe-
JeJIeHHO€e BPEMS U Ha 3aJaHHbLIH NepHon,

VA waa

21.4, AsTOoMaTH3auMa cMCTem OTOMNEHUSA

CucTeMbl OTOMJIEHHst MOTYT BLIMIOJHATLCH € 3J1€BaTOPHEIMH
yanaMii H BojoHarpesartesnsMd, K sneBatropaM NOABOAHTCS ro-
pAuasi BOAA HEMOCPEACTBEHHO H3 TEMJOBOH cCTH., 3Jechb OHa
CMellHBaeTcs B ONpeleJeHHOH Mponopuxy ¢ oOpaTHOH BOLOH,
MocTynaiouel “3 OTONHTEIbLHBIX NPHOOPOB. B 3/1€BATOPHLIX
cUCTEMAax 3ajaud aBTOMATHKH CBOAATCA K IIOQAEPKAHHIO NO-
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CTOAHHOTO pacxofa TeMJoQHKALHOHHOH BOABI W mNepenana
JaBJEHHS MEXJAy NOAallWHM H 00paTHBIM TPYOONIPOBOZAMH,
JNs BHINONHEHHS YyKa3aHHbX (yHKUMHA npHUMEHAIOTCH TH]-
paBJHuecKlie PeryasTopbl AaBJEeHHS M pacxola ChelHaNbHOl
KOHCTPYKL1H,

B MHuKkpopafionax, 3acTpaHBaeMbplX AOMaMH MNOBLILLIEHHOMH
3TaXHOCTH, CHCTEMbl OTOMJIenHs 000OpYAYIOTCS BOJOHarpeBa-
reqaMu (Oofinepamul!), koropsle pasmemairorcs B LTI, rae u
OCYyILeCTBASIETCH NOATOTOBKa BOAbI, NOLABAEMOH B CHCTEMY
OTOMNJIEHHS BcE€X A0MOB MHKpopaHona, J/isd molauH BOAL B
CHCTEMY OTOMNMEHHSA CAYXKaT CheUHajbHble UHPKYJAALUHOHHLIE
Hacochl, KOTOPHIX OOLIYHO ABa: OAHH pabouUHi ¥ OLHH pe3epB-
HbIH.

Buibop pabouero ¥ pe3epBHOr0 HacOCOB MOXKET OCYLeCTB-
JATbCA 00CJYKHBAIOLIIM TNEPCOHANOM ¢ INOMOLIbIO NEPEKIo-
yatTeJeH, a MOXKET NPOH3BOAHTLCA @BTOMATHUECKH C MOMOILLIO
nporpaMMHoro penae BpeMmenn 2PBM no 3afaHHOd nporpaMme

l"nﬁ‘nht]\loh AL I LTO ‘0 rf\
\ﬂﬂll})l’llﬂ\.—l), DNUMULDIV L & "1}-

PeryaupoBanse Temnepatypsl BOAbI, OJaBaeMOl B cHCTe-
My ororends, ocyuecrsasercs Ha LTIl B ¢ynkuun remne-
paTypbl HapyXHOTo Bo3Ayxa. [Js 3TOH LeaH ycTaHaBJ/HBaer-
csl 3JNEKTPOHHBLIA peryasdrop P-25 ¢ gByMs TepMoMeTpaMiu co-
NPOTHBJEHHA: OAHH B NOJawmeM TPyOONpPOBOAE CHCTEMH
OTOMJIEHHSA, a BTOPOHA Ha HapykHoM Bo3zyXe. C BLIXoAa pery-
JATOpa KOMaHAL MOCTYNAalOT Ha HCMOJHHTENbHHIH MeXaHH3M
KJamnaHna, peryJHpyionlero KoJaHueCcTso TenaoHKauHoHHo Bo-
Ibl, npoxopsaumiet uepes Ooinep. Takum 06pasoM, B 3aBHCH-
MOCTH OT Te€MIepaTypbl HapyzKHOTO BO3/lyXa H3MEHSAETCS TEM-
nepaTtypa BOJbl, NOAaBaeMOH B CHCTEMY OTOIEHHS,

KpoMe Toro, B nociaeiHee BpeMsi HaXxOAsAT NpHMEHEHUE CH-
cTeMbl noacalHOro peryJHpoBaHHs TEMIEpPaTyphl H Pacxona
BOAB B CHCTEMe OTOIIeHHd, [lad 3TOro Ha KaxaoM ¢dacaze
3MaHus BbLIOHpalOTCs TPH XapaKrepHble KBAPTHPHI Ha BEPXHHX
3TaxKax 34aHHd ¥ TPH Ha HUXKHHX, B KOTOPbLIX yCTaHaBJAHBAIOT-
Cs TEPMOMETpPH CONPOTHBJAEHHs, NOAKIIOUAEMble K ClEnHaMb-
Homy peryaaTtopy T-48, K artomy xe peryastopy mnoAk/aioua-
JOTCS TEPMOMETPHI CONPOTHBJACHHS, YCTQHOBJEHHBIE B MNOAalo-
meM M oOpatHoM TpyOonpoBOAax CHCTEMH OTOMJIEHHS.
K BbIXOALy peryasTopa noAkalOuyaloTcs HCMOJHHTENbHBIE MeXa-
HH3MBI JBYX PEryJAHPYOLUHX KAl aHoB.

I Boitnep — Tpyba, B KOTOpO# lipoTeKaeT ropsuas BoJa H3 TODOICKOM
TeNJA0(PHKALHOHHOR ceTH, BHyTpH 3Tofi TpyOH BCTPOEHO HECKOJLKO TPYGOK
H3 TEIVIONPOBOAHOrO MaTepHasaa, Mo KOTOpPHIM [poTekaeT HarpeBaeMas
Bola.
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C noMoLIbi0 OAHOTO KJanaHa pPEeryaupyercsa TeMIeparypa
BOJABI B CHCTEME OTOIJIEHHs, @ C [TOMOLIbI0 BTOPOIO — €€ KOJH-
yecTBo. TakuM o00pasoM ocyliecTBasdeTcs 60Jee TOYHOe MOA-
AEPKaAHKUC TEMIEPATYPL! B KHJbIX NOMELIEHHAX.

Kak BHZHO H3 CKa3aHHOro, B KHJLIX JOMax NPH HaJHUlIl
noacafHoro peryJHpoBaHHsl CHCTEMBI OTOIJIEHH# MOABJSAET-
cA ClelHanbHaA H3MEPHUTEJbHAdA CETh, KOTOpPas MOJIXKHA Bbl-
NOJHATLCH MEAHLIMH MPOBOJAMH, UTO He06x0nuM0 nasi obec-
neueHusl HajaeXHoH paboTbi H3MEPHTENBHLIX Uenel, M0 KOTo-
PbIM TIPOXOASIT HHUTOXKHO Masble Toku. Mamepureabnbie nemu
NPOKNAALIBAIOTCS B MeTaJJHYeCKHX Tpydax asasd 3KpaHHpoBa-
HHS OT HaBOMOK.

OTMeTHM B 3aKJalOueHHe, 4YTO aBTOMATH3alHA CHCTEM BOJO-
cHa0XeHHs ¥ OTOMJIEHHs HapfAny C MOBLILIEHHEM HALEXKHOCTH
HX paboTul 0o0ecreudBaeT COKpaileHHe 00CAYKHBAIOUIETO NEP-
COHaJa ¥ 3KOHOMHIO TOTJIHBA H 3JEKTPOIHEPTHH,

Mnesa ABaauaTe BTOpas

ABTOMATU3AUMSA CUCTEM
JbIMO3ALLUUTHI

B MHOrosTaxXHbHIX 31aHHSAX NPH MOk ape BO3HHKAET ONAacHOCTDb
OLICTPOTO PaCnpOCTPAHEHHs 1bIMa MO JECTHHYHBIM Mapluawm,
JU(PTOBLIM LaXxTaM, BCHTHAAUMOHHBIM KaHaJjaMm H T, 1. Takum
00pasoM, JIOnK OKa3blBATCA JNHIUEHHbBIMH NyTEfl 3BaKkyanHu
C JTaxel, pacnoJOXeHHLIX Bhllie€ Quara IoXapa, H gbIMOM
3aMOJIHAIOTCS MHOTHe BblleJiexalllHe NMOMELIEHHSA. JTO MOXKET
MPHBECTH K TsAXKENbIM nocaeacrsusam, llonoxenune ycyrybas-

eTcd B 31aHUEX OQJLIICH BLICOTH {10 arawelr 1 AONee)l UvAN
WdhAl T WML UNVAL AN T DL D WD "J.U L WIDNTL L VWYL Ty TV

3BaKyalHs JoAed depe3 JOMXKHH U OaJKOHL 3aTPYAHHTENb-
Ha, a NOPOA H HEBO3MOKHA,

JAns nperoTBpailleHHs pacnpocTPaHeHHs AbiMa MO 3[aHHIO
IIPH MOKape CAyKar cnelldajbHule CHCTeMbl, 00ecleuHBaioLe
€ro yiaJeHHe H3 MOMEMIEeHHH, HeOCPEACTBEHHO NPHAEralom X
K MEeCTy moxKapa (BbITSKHAas BEHTHJALUSN), H CO3NaHHE nNoI-
nopa BO3Ayxa B JIECTHHUHLIX KJE€TKax M iaxTax Jk H-
TOUHAsd BEHTHJALKUA)., YIpaBJeHHE BEHTHJAATOpPaMH BBLITSAXK-
HbIX H TIPHTOUHBIX CHCTEM JOJMXKHO OLITL aBTOMATH3HPOBaHO,

Jast 3TOH Leau cayxKar jaTudKH, peardpyioilne Ha MOoBbI-
LIEHHYIO TEMIIEPATYPYy.

Haubonee pacnpocTpaHeHHBIM JaTYHKOM TAaKOro THMA fAB-
nserca JTJI (natudk TeNOBOH JETKONJNAaBKHI), YCTPOHCTBO
KOTOPOro npuBeideHo Ha pHc, 22.1. Ha mnuacTMaccOoBOM OCHO-
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BaHHH | BHHTAMH 2 3aKpelyieHpl ABe KOHTAKTHLIE NPYXHHH J,
KOHL{Bl KOTOPBIX CNagHbl JerKonnaBkHM crnjasoMm 4. K BHH-
tTaMm 2 nOAKNOUA0TCI NpoBoAa 3jekTpHueckofi uend. Ilpu no-
BLILLIGHHH TEMIICPaTypbl OKpyxKawilueHh cpein CBEePX YCTaHOB-
JAeHHbx npepenos (o6bviuHo 70°C) crmae pacniaBasgercs M
KOHTAKTHbIe MPY:KHHbI Pa3MLIKAIOT 3JCKTPHUYECKYIO. e,
TenaoBbie AATUMKH YCTaHABAMBAIOTCA B KaXXJAOH KBapTH-
pE M BKJIOUAIOTCA [OCAEA0BATENLHO B OAHH AyY}! AJs TPynlbl

Puc. 22.1. ¥Yerpoiierso UTJI:

a — B COGpaHHOM BHIE; 6 — CO CHATBHIM 33lLNTHBEIM KOJTAyKOM

KBapTHP, O00bEIHHEHHBIX OOLIHM KOPHROpPOM, JIyu KaxA0To
3Ta)Ka MOJKMIOUAETCA K ClelHaNbpHOA CTaHuuH, obecneynpaio-
Wel CHrHAaJH3auMIo O NoXKape H nofavy HMNyJabcOB B LENH AH-
CTAHLHOHHOTO YIpaBJAeHH .

OpnHolt n3 pacmpocTPaHeHHbIX CTAaHUHM, NPHUMEHAEMBIX AJsA
3THX LEJeH, ABAKETC KOHUEHTPATOP Manof eMKOCTH THIA
«Komap» ¢ npucraskamu tHna «Curnan-12», Konuenrparop
«Komap» u Kaxias npucTaBka K HeMy paccdHTaHLl Ha TOA-
KJIIOYEHHE MATH JydeH, MPHYEM K OJHOMY KOHLEHTPATOPY MOXK-~
HO NOAKAI0YaTh MO MATH MPHCTaBOK.

Ha nuuesofl nmanenn cTaHuui YCTAHOBJEHB CHIHAJLHLIE
JaMIbl N0 YHCJAY INOAKNIOUEHHBIX JNyueH, KOTOpble 3aropaiorcs
npH BO3HHKHOBeHMH noxapa. CrneunaibHple pese B CTaHUMH
cpabaTbiBalOT MPH 06pbIBE B 1ENH Jayuad, BK/OUAlOT CHrHaJb-
HYI0 NaMny H NOJAXT HMIYAbc B LeNH ynpabraendsa. Oanako
BCJEACTBHE BecbMa MaJoil KOMMYTHPYIOiel cMOCOOHOCTH KOH-

1 B cucreMax IPOTHBOMOXKAPHOR ABTOMATHKA NMPHHATO JIMHMIO, B KO-
TOPYIO BKJIOYeHHl JATYHKH, HA3LIBATh JYYOM,
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TAKTOB 3THX peJe UMIYJALCH OT HHX MPHXOIHTCA npeobpaso-
BbLIBATL C [OMOUIBLIO MPOMEKYTOUHBIX pede ¢ 0ojee MOILHBIMH
KOHTaKTaMH.

YipanenHe ILbiMa OCYLUECTBJASCTCS BBITHXXHBIM BEHTHJIATO-
pOM yepce3 LIAXTY, HMEIOWYIo clleulasbHule KaanaHbl ¢ 3JeK-
TPOMATHUTHLIM MPHBOAOM Ha Kka:KIOM araxe. [Ipu cpabarsl-
BaHUH MI00Qro M3 AATUHKOB BKJNOYAKTCA BBITAXKHON M Npu-
TOUHBIH BEHTHAATOPLI H OTKPEIBAIOTCH KJAANaHpl Y BEHTHAATOPOB
M KJjalaH Ha sTaxe, rjae npousowea noxap., B wkadax
NOXapHLIX KPAaHOB HA KAXKJA0M 3Ta)Ke YCTAHABAHBAIOTCA KHOI-
KH, C TOMOLIBIO KOTOPBIX MOXKHO LyOJNHPOBaTh yhnpapBiaeHHe CH-

CTeMaMH.
l} IAZRY Fa T Faray i vrnu‘ﬂ‘hﬁmr\ho V faS Y 2% a) n ‘nr\n ~ 11 I'\r nnnnn
1iGMHEMO KGi u_u. nipailuvpda \\.I.\UWI.CI}J” L 1IVUAVUUINIDIA cxemax

NPHMEHAIOTCA H APYrHe ycTpOHCTBA, TaK, HANPHMEp, CTaHLHA
TOJI-10/100, Taxxke paboTampoimias ¢ TENJOBBIMH JLaTUHKaMH,
craHuun PYOII, CATITY-1, paGoralomne co coepHalLHBIMI
KomOuHuposannsiMu partunikaMu KH-1, pearupyiomumu xak
Ha MOBBILIEHHE TeMMepaTypil, TaK U Ha ONpeleseHHbie KOH-
LCHTPaLMH AbIMa, DTH CTAHUHH M PAL APYTHX YCTPOHCTB MpH-
MEHAIOTCH B POMBIWUJEHHEX H 00LIECTBEHHBIX 3AaHUAX, B wl-
JbIX [OMaxX pa3pelraercs ycTAHOBKA TOJLKO TEMJIOBbLIX AAT-
yukoB J{TJI, TaKk KaK B maTuHKax, PearHpyioiulx Ha [dbIM,
NPHMEHSIOTCS PaAHOAKTHBHBIE 3J1€ MEHTHIL.

B cBs3u ¢ 3THM B NepBbIe FOAbl CTPOHTEILCTBA AOMOB IMO-
BbIIIEHHOA 3TaKHOCTH Hanboabliee pacnpocrpaHeHHe oay-
YHJIH CXeMbl C KoHueHTparopamu «Komap», OLHaxko cxema C
KOHLeHTpaTopaMH «Komap» uMeeT HeIOCTATOK, 3akKJK0uyao-
iufica B TOM, uTo cpabaThiBaHie BEHTHAAUMOHHBIX YCTPGHCTB
H CHFHAJ O BBI30BE MOXKAPHOH KOMAaHAb! MOTYT NMPOH3OHTH HE
TONBLKO B CJYyuae 3aropaHHs, HO M OpH cayualiHoM oOponiBe B
ayue.

Hauunas ¢ 1972 r. B MaccoBOM KHJHMLIHOM CTPOHTEMLCT-

B MockBe H HeKOTOpbIX APYyrux ropolax Hamjaa WHPOKOoe

NPHMEeHeHHEe cxeMma, NMPUBefeHHas Ha PUHC 29 9 B ocyoBe pa-
lllh’llﬂ"u‘- El N Al EL N o lly‘lubA\-Jllllull Al IJ‘L\J et St ¢ Mo g AW L PR YRS LW i-’u

GOTEI CXeMbl MEKHT NPUHUMN H3MeHeHHS NOJIIPHOCTH ¢ IIOMO-
L(bI0 AMOROB, WyHTHPYIOWHX Kax1bf natuux ATJI. Kak Bua-
HO H3 CX€Mbl, B KaXAbIH nyu! BKJIIOUEHBH [ABa peJe: BCIOMO-
ratesqipHoe [P1 v ucnoauwreabHoe IP2. B uenu KaTyuwiku nep-
BOTO peJe BKJAIOUEHBI COCIMHEHHbIE MOCJEI0BATENLHO IATUHKH
nyua panHoro 3taxa IATI1—1/T,, WwyHTHPOBAHHbLIE IHOLAMII
1401—100,. PaboTa cxembl MPOHCXOIHT CAeAyIOLHM oGpa-
soM. [Ipyu mofaue HampsA:KeHHst Ha cxeMmy cpabaThBalT Bce

1 Ha cxeMe nokasanw 1-# u 28-ii ayum,
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BCIIOMOraTeabHbIE pesie MO LelH: IJIOC BhIpPsMUTeas B, pas-
MBIKAIOWK{ KOHTAKT pese BpeMmeHn 2PB.J, muon 111! (zna
Jyua l-ro sraxa) KaTyuwrka penae /PI, no6aBo4yHOe CONPOTHB-
nenne I/JC, MHHYC BBIPAMHTENSL.

BenoMorarenbHoe  pede, cpaboTaB, caMoGJIOKHPYETCs N0
UelH: IVIOC BLINMPSIMHTENs B, KOHTAKT pene BpeMenu 2PB.2,
KHONKa NPOBEPKH cxeMbl K/IC, KoHTakT penae IPI1.], kHonka
IKIT (ycranaBnauBaercs B noxapHoM wWwkKady), TenjosLe naT-
unkH, KOHTakT /P1.2 u xatywka pene IPI po6GaBounoe co-
npotusienve [JC, MHHyC BHOpSIMHTeNs. TakHM 06pasoM,
KaxIblil Jyy OKashBaeTcsd B A€XKYpHOM pexkume, Ecan Teneps
MPOM3ORAET PpasMblKanHe Ji000T0 H3 AaTuMKOB (HampHMep,
IAT1) B nayue, 10 pene IPJ obectounrtca, TakK Kak AHOL,
WYHTHPYIOWMA DPAa3SOMKHYBIUKECS AaTYMK, BKJIOUEH HaBCTpeuy
naocy BunpsaMutend. Ilocne oTkaiouenus pene IP/ BKawua-
eTca pene /P2 mo nenM: NJKC BLINP#MHTEsA, KOHTAKT peJe
BpemeHn 2PB.2, kHonka npoBepkd cxembl K/TC, pasmbiKalo-
nu# KoHTakT pene IP1.4, puox 1A/]1, wiyHTUPYIOWHA pa30oMK-
HYBLINHcA maTuHK, KHoUKa /K/I, pa3MpiKalolNi KOHTAKT pede
1P1.3, xarywika peae [P2, po6aBouHoe conporuBaeHue IJC,
MHHYyC BoinpsMurenas. Peae /P2 cBouM 3aMBIK2IOUIHM KOHTaK-
ToM I/P2.2 3aMbIKaeT uenb nHTaHusa saexkTpoMaraura I9M kaa-
laHa AaHHOTO 3Taxa; APYTHM 3aMbIKalOIIMM KOHTAKTOM pelne
]P2.] BkJIOuaeT peJe nmycka BenTHAssunH PIIB v pene BpeMe-
HH PB, xotopoe ¢ BHAEPKKO[ BpeMeHn 10—15 ¢ cBOMM KoOH-
TakToM PB.! OTKAOuaeT Lend NHTaHUs BCEX 3JEKTPOMAarHH-
TOB 35TaXKHBIX KJalaHoB. 3T0 HeoOXOANMO AAA TOro, yToOh
OLlT OTKPHIT TOMBKO OJMH KJamaH, Tak KakK BeHTHJAATOp pac-
cuuTHBaeTcs Ha >p(ekTHBHoe yJAaneHne AbiMa TONBKO TpH O1-
HOM OTKPHITOM KJanane. DTO Xe peje PB” CBOMM 3aMLIKalo-
MM KOHTAKTOM BHIAZET Ha AMCNETYEPCKHH TNYHKT CHCHAJ
«TO2Kap».

B cayvae o0puiBa uen¥ nutaHus kaTywku pende IPI oHo
ofecrounBaeTCs, HO H pese /P2 He MOXKeT BKJIUYHUThCA, TakK
Kak OHHM HMeloT of0uine nenu. B 3ToM cayuae nocieioBaTesb-
HO COENMHEHHbE pa3MblKalouwiye KOHTAaKTh O00HX pelie BKJIO-
yaloT CneluHasbHOe pene, obmee ANA BCeX Jayued (Ha cxeme
He [0Ka3aHo), KOTOpoe nepefaeT Ha JHCOETUEPCKHH OYHKT
CHTHaJl «HEHCIIPAaBHOCTDLY.

B cxeMe npelycMOTPeHa BO3MOXKHOCTL NPOBEPKH KaK BCeER
cXeMbl cpasy ¢ nomoubio KHonkHM K/IC, ycTaHOBJeHHOH Ha
UIHTe, TaK H KaxJ0To Jyua B OTAEJBLHOCTH C MOMOIIbIO KHOI-
ki [KII, ycranaBaupaemolt B moxaprHoMm wwxagy. Ileperox
cxeMbl B JCKYPHBIE peKHUM ocyulecTBagerca mHbo co uMra
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kHonmkok KJAP, nuGo Ha KaxioM staxe kHonmkol /KB. Tlpnu
MOHTaXe H HalaZKe CXeMh HeoO0XO0AHMO CTPOro coGaAaThb
NMOJAPHOCTb BKJAKUEHNst KaXA0T0 AaTYMKA, WYHTHPOBAHHOTO
AHOZOM, DTO CO3A4eT OnpejeseHHble TPYAHOCTH NDH BHINOJ-
HEHHH MOHTAXHbIX I HAJaAOYHBIX PaboT.

Hauunas ¢ 1977 r. BMecTo omicaHHOl cxeMbl BHeAPsETCH
HOBAs cxeMa, NpUBEREHHAS Ha PHC, 22.3. DTa cxeMa OTJHua-
eTCs OT ONMCAHHOMN TJIaBHLIM 00pasoM TeM, UTO B KAXKAOM MO-
MeUleHHll yCTaHaBJHBAlOTCA He OAMH, a ABa aartuika JTJI,
KoTopbie yxXKe He TpeOyeTcs WYHTHPOBATL AHOLZaMH, O zaT-
YHK BKJIOUAeTCs B Jy4y LJAHHOrO 3Taxa, a BTOPOH B OZHH KOHT-
POJbLHBIE ny4 Ha Bce 3TaxH!, PasMblkaHHe 0ZHOBPEME@HHO
ABYX HNaTuuKOB B OZHOM NOMeLleHHH (QOPMHPYETCH B CxeMe
KaK CHTHaJ «mnoxap», a Jio6oro 0ZHOTO — Kak ClrHaj «HeHc-
NPaBHOCTL>,

B oTaHuyHe OT ONHCAHHOH CXE€MEl B KaXXJAOM JyuY€ BMeCTO
ABYX pedie noctosHHoro (=24 B} Toka npHMeHseTCsd OLHO pe-
Je BepeMeHHOro (~ 36 B) Toka. B KOHTPOJBHBIH JydY BKJIO-
YyeHO OLHO peJie MocTosHHOro (=24 B) TokKa.

IIpn obecTouHBaHKHHM OZHOBPEMEHHO OLHOTQ H3 3TaKHbIX
JAYUEBLIX pene M pese KOHTPOJBLHOTQ Jyda PasMBIKAeTCs uelb
NHTaHus Karywkn pene PCII, kotopoe B cBOIO ouepelb obec-
TOYHBAETCA H [OJAET CHIHAJ <«IOXKap», 0JHOBPEMEHHO BKJIO-
vyas HeoOXOJAHMble BEHTHJSALMOHHLIE CHCTeMbl. EC/H pasoMk-
HYJACS TONBKO OZHH JATUHK B 3TAXKHOM HJIH KOHTPOJALHOM Jyye,
to peae PCII, ocTaercsi nol HanpsKenueM, a o0ecTouMBa-
erca pene PCH, KoTopoe BblZaeT CHTHaA <«HEHCIPABHOCTLY.
Tak Kak AAMHa Tpacc JayueH, 0COOEHHO KOHTPOJBHOTO, MOXKET
NOCTHTATb OOJbWIKX 3HAye€HHH, HEOOXOAHMO CYHTATLCA € IO-
Teped HanpsKeHHs H MPaBHALHO BLIOHPATL CeYeHHE JY4YeBbIX
MPOBOLOB.

Jnvna JBYXNPOBOJIHOM JIMHMH, T, € TP&CCH 3ITa)KHOTO Jy-

ya, M, MOKeT OLITh ONpeaencHa Mo Gopmyne

[ — csAU (22.1)
PcosgK,’

roe ¢ — Ko3(pQuuHeHT, 3aBUCALIHA OT HalpsaXKeHHs H MaTe-
pyafia npoBOJAHHKA; AJs MEAHOrO INPOBOAA NPH HaNPAXKeHHH
36 B ¢=0,324; s — ceueHue npoBogHuka, MM2; AU — pomnyc-
THMasg [OTeps HaNpsxXKeHHs B Jyue, MOXKeT MPHHHMATbCHd AO
10 %: P — mowHOCTb, moTpebaseMas Kartyukol peae, kB-A;

| Dta cxema, Tak e KaK M ONHcaxHas, GOPMHPYETCH HA OAHY CEK-
LK1 HKIO0TO J0Ma,
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COS @ — KO3(P(HUHEHT MOLIHOCTH KaTYWKH pede; K; — K03(-
¢uuHeHT 3amMaca, yUHTHIBAOIMHA HeNpeXBHACHHLIC CHIHXKEHHA
HanpAXKCHHA H NepeXOAHBbIC CONPOTHBICHHA Ha COCIHHCHHAX
(MoxHO MpUHATL K3=2,5).

Has npHMepa ompeaeanM MaKCHMaJbHYI0 AJAHHY TPacchl 3Ta#HOO Y-
ua, BLIOJAHMsieMoro nposoloM mapkd TPB ¢ xwuaoit anamerpom 0,5 MM,
npil ycraioske B Jayue pede PIIY-I (P=16 B:A=0,016 kB-A).

Ceuenie nposoga s=n0%4=3,14.0,52/4=~0,2 MM

KospdHuMeHT MOWHOCTH KATYUIKH peJe ONpelensieTCsi H3 BHIpazKeHHd

cospr~ R/Z, (22.2)

rae K—dﬁll‘lHHU COITPOTHBJICHHC haT}’U.IRPI NOCTOAHHOMY TOKY UIO KaTa-
aoly R=14 Owm); 7 —nonsoe conpoTHoJEHIe KaTYLIKH Ha NepeMeHHOM
TOKe, ONpe;1c/ineMoe H3 BRblpaxeHHi
Z=Ull;, I=P/U=16/36=0,40 A;
Z=136/0,45 = 80 Ow.
[Moacrasaasa suauvenns R u Z B Bbipaxenne (22.2), moayuacm

cosp=14/80=0,175~ 0,2,
TOraa
0,324.0,2.10
= = 8] M.
I= 0016092 "
CJienoBaTeqbHO, NMOMHYIO AJUHY Jy4a MOXKHO NpHuats 160 M,
B cayuae Goace AJNHHHOMO 3TaXKHOIMO Jyda MOMKHO NPHMEHHTb, HAOPH-

Mep, nposod [1I1B-0,75, roraa

0,324.0,75-10
{= = 300 M.
0,016.0,2+2,5
CaenoBaTeNbHo, NOLHYIO AJWNY JAy4a MOXHO NPHHATH 600 M,
ﬂ;.ﬂﬂ KOHTPOJBHOTO .nyqa MagkCcHMaJvibHasdgd AJHHA JNHHIIH QII-

peensieTCs U3 CAeLyIOUIHX ABYX BHIPaKeHHH:
[ = U;wMﬂF(R!:p + 2R_1; =+ RH); (223)
I = AU/Ryp + 2Ry, (22.4)

rae [/ — TOK B ayue, A; Rpp — CONPOTHBJCHHE MpOBojg0B, OM;
R, — conporuBaenue auoma, OMm; Ry — cONpOTHBAeHHEe Ka-
Tywkd pene, OM; Ugpow — HANPAXKCHHME 0OHTaHud, B; AU —
JONYyCTHMasl noTePs HANPAKCHHA HA JIIHHM H AHodax, B.
Torza, npupaBHuBas Bhipaxenusa (22.3) u (22.4), MOXKHO
COCTABHTb YPaBHeHHe AJs OnpeieneHus AJHHEL JIUHUH!

ATIIAT

AU{(Rup,ya I+ 2R5) = Upon/(Rup,yal + 2Ry + Ry);
I —_ AU (2RII + RH) — 2UH0M RIE . (22.5)
Rup,yn (Unom — AU)
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Ilas onucoieaemofl cxeMbl Unon=36 B, npumeneno peae MKY-48 ¢ xa-
TywKof HanpaxenneMm 24 B noctosHHoro ToKa, Rx=010 Owm, 2Rp=7 Ou.
ConpoTHB/cHHe NPOBOJOB OMNpPEReafAeTCHs KAK INPOM3BEJAEHHE COMPOTHBJE
Hu5 | KM npoBoda Ha AHHY (Rup,yal). [IprarMaem AU=14 B.

Las npoeojaa TPB Kup,yn =90 Om/kM, TOTAA
14 (7 4+ 510) — 2.36-7
- 90 (36 — 14)

CiefoBaTesibHO, QJHHY Tpacchl MOXHO RPHHATL pasHOH 1700 M,
Ecan npumenuts nporod [IIB-0,75, Rup,yn KoToporo pasno 23 OM/kM,

= 3,4 Km,

TO

6740
l= 53,00 = 13,5 kM = 13 500 u,

CuaenosarenbHo, Tpacca pasHa 6700 M.

CaeagyeT HMEeTb B BHAY, UTO IIPH NEPBOHAyYaJbHOM BKJIO-
UEHHH BCE 3Ta)KHble (JyueBpie) pese cpabaThiBalOT NpakTHYE-
CKH OZHOBPEMEHHO M MO NHTAOWHUM MPOBOLAM NPOXOAHT CyM-
MapHbfi NYCKOBOH TOK 3THX pese, uTO BLI3LIBACT 3HAUYHTENbL-
Hyi0 TOTepio HampsixkeHHs. Jlad obecleueHUss HaZeXKHOro
BK/JIOUCHHS pejie HeoOXOZMMO pacueTOM OMNpeleaHTb Tpebye-
MO ceueHHe. B HeKOTOPHIX ciaydasX MOXKET OKasaTbCs uedqe-
co00pa3HLIM KacKaJHOe BKJIOUEHHE 3TaxXHHX peae. Has Hc-
KJIOYeHH St OJHOBPEMEHHOTO BKJIOUCHHS BCeX 3JEKTPOJABHraTe-
Jefl DPHTOUHBIX H BHITSKHBIX BEHTHJAATOPOB ABIMO3AIIHTE B
cxeMax yIpaBJeHHs YCTaHaBJHBAlOTCA peje BpeMeHH, obec-

neuyyBaomye OTCTPOHKY MyCcKa o BpeMEHH,

MnaBa pBaauath TpeTbs
ANCMNETYEPHU3ALIMA UHXKEHEPHOIO OBOPYAOBAHUS

llinporoe BHEAPEHHE Pa3JHYHOTO MHIKEHEPHOTO 06OPYAOBAHYS
B XKHJbIX H OOLIECTBEHHHIX 3JaHHAX 3HAYMTEJLHO YCJIOKHAET
€ro KcmayaTauni. K HExeHepHOMy 060pPYAOBaHMIO OTHOCHT-
C MHOTOUHCJEHHEIE HaCOCHBIE YCTaHOBKH, BCHTHJALHUOHHLIE
CHCTEMBI, MPOTHBOMOXKAPHHIE YCTPOHCTBA, MacCaXXHPCKHE H
rpy3OBble JHQTH, OOLLEAOMOBHIE OCBETHTENLHLIE YCTAHOBKH,

HanvWHNe U dewrnnNnaThRHNAL NCORETITAUTIN TOTTIANLTA TTUrIT YT Y
AdpyMalvs L AUAVPp Al nDauc (VLW =W [P Y ¥ 41 JCLLIN G DIC Hyﬂhlbl

H T, L

Jdna 3QPexTHBHOrO KOHTPoAs 32 paboTofl HHKeHePHOro
060pYAOBaHHsA, @ TaKXKe CBQeBPEeMEHHOH JIKBHIAUUM aBapH-
HbIX COCTOSAHHME W NMPOBELACHHA PEeMOHTA HCNOJL3YIOTCSA pPa3auu-
HBIE JHUCNEeTUePCKHE CAYXKObl, OpraHH30BaHHble B psaie Kpyl-
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uulx ropoaoB (Mockpa, Jlenunrpan, CBepanoBck u ap.).
B Mockpe coszlanbl 00beIHHEHHDbIE AlCNETYEPCKHE CJaYKOH
(OC), <¢yHKUHOHHDYOUIHEe NPH KUIHUIHO-3KCITYaTalHOH-
HEX KoHTOpax (PKIK), HaIH AUPeXulAX No SKCnayaTauKu 3da-
nufl (JA33).

Opranusauusa QHCNeTYEPCKOH ¢ayxObl MO3BOJsSiET BLICBO-
0oaMTbL OONMpHIOe KOJMUECTBO INepPCOoHAaJa NPH 3HAUYHMTEJNLHOM
YOPOUIEHHM SKCIINyaTallid K NOBbILIEHHH HaAEeXHOCTH pabo-
KUPCKHX NMUATOB B KHJLIX AOMax MO3BOJIHJIO OTKa3aTbCsl OT
audTepoB. CucTeMa AHCHETUEpPH3aUMHu HH2KeHepHoro odopyro-
BaHUsA COCTOMT M3 aucneruepckoro nyHxkra (HAII) ¢ nmyabToM
aucneTyepa H KoHTpoaupyeMolx nynkrtop (KII), ycranasanu-
BaeMbIX HENOCPeACTBEHHO Ha 00beKTax, K KOTOPLIM MOJKJIO-
yaeTCs BCE KOHTPOJHPyEMOe MHXKeHepHOoe 000pyLOBaHHE,

B xauecrBe kanajoB cBssu Mexay AIT m KIT moryr Hc-
0/1b30BATbCA:

a) MHOTONPOBOAHLIE JHHHMH C OTAENLHBIMM NPOBOAHHKAMH
Ha KaxXIble HMIYJAbC, KOMaH1Y, CUTHAJ,

0) MaJONpOBOAHEIE JHHHKM C Pa3JHYHLIMH BHAAMH VIIJIOT-
HeHHA, NPH KOTOPBIX MO OZHO mNape MPOBOAHHKOB MOXKeET
OBITb I€PEJaHO 3HAUMTENbHOE KOJHUECTBO CHTHAJNOB; '

B) CYUIECTBYIOLIHE 3JEKTPHYECKHE CETH, N0 KOTOPLIM CHT-
Ha/bl TMepefalTcs Ha 4acToTax, OTJAHMYAKUIMXCA OT NPOMBILI-
JIEHHOH 4acCTOTHI,

IToka nanboablliee pacnpocTpaHeHye B KHJIHIUIHOM XO3sf-
CTBE MOJYYHJH CICTeMbl AHCNETYEePH3aUMH ¢ MHOTONPOBOAHBI-
MH KanamaMu cBsisu, LHupoko pacmpocrpaHeHHbie B Mockse
OLOC ob6cnyxuBalT TOJbLKO KHJAbIE AOMa H NpelHA3HAYEHH
IJ1aBHBIM 00pas3oM AJs IpHeMa OT HaceleHHs 3afBOK Ha YyCT-
paHeHHE Pa3JHYHLIX HENOMAJ0K, BO3HHMKAWOLIUX B CHCTEMAax
9JeKTPOCHa0XeHnusi, BOAOCHAOXeHHs, OTOIIEHHd, JH{PTOBHIX
ycraHoBkax H T. 4. daa storo cucrema OC obopyzosaHa
ABYXCTOPOHHe# T'POMKOTOBOPsALIEH CBA3bLIO C MNEPETOBOPHBIMH
yCTPOHCTBAMM, yCTaHABJAMBAEMLIMH Ha NePBOM 3TaXe B KaX-
JI0OM TOAbE3]e BCeX AOMOB H B KaxKJo# KaOune JHPTOBBIX yC-
TaHoBOK. Kpome roro, na nyapt OJIC moctTynalT CHTHAJBI O
MoMkape OT LUITOB CHCTEM ABIMOYAANEHHA H MOXKAapHOH CHI-
HaJIU3alUUH HJIH O HEHCNPABHOCTH B CETH, a TaxkXe O HaJHUHH
HaNpsi2kKeHHsT Ha 3a)KMMaX 3JEKTPOABHMTraTteneil CHCTEM IAbIMO-
yIaJdeHH4.

K cneumagbHoMy mpHOOpy (JIoroMeTpy), YCTAHOBJEHHOMY
Ha MyJbTe ZHUCHEeTYepa, NOIAK/JIIOYAKTCA TEPMOMETPEl CONMPO-
THBJIEHHs], Mo3poJswoupie usMeputs B LITIT remneparypy Bo-
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Ibl B CHCTEMe OTOIJIEHHs M ropsivero Bogocnabxenus. 4
eperoBopoB AHCNETYEPa C DEMOHTHBIM MEPCOHAJTIOM Iepero-
BOpuHe ycTpofictBa ycranapausawoTca B LITIT u noasanax
KHJIBIX LOMOB, TJ€ K MEPErOBOPHLIM YCTpPOHCTBAM MOJIKJIIOYa-
I0TCsi chneuHaJbHble AAaTUHKH, CHTHAJH3MpylOuLHe O 3aromnJje-
HUHM TEeXHHUECKHX NOANOJHH M nojsasop., C myabra AUCIeTUE-

- M
| Auwcnemyepckoe B8vdno - Bs1BodnHoe

| 060pydobanue yempoucmbo

| -

! C8a36 € IBM ™ ny
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| .
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Puc. 23.1. CTpykTypHas cXeMa AHCIIETYePH3aluKu palona

pa 0XKET OCYLIECTBAATLCA YNpPaBJeHHEe OCBEUICHHEM JECTHHIL
I KOPHAOPOB B XHJIbBIX AOMAX,
B nociennee BpeMs B MHOrO3TaXKHBIX XKHJHX AOMax ycra-
HaB/JIMBAlOTCS KOLOBbE 3aMKH (Ha BXOAax B NOABE3]) HJIH
3aNnopHO-NepPeroBopHbie ycTpodcTea (aoModonu). C nysabra

NITC wvoskuan OTEKNDRITL ANV ILIa nBpen TAManmnana mawr<wrn ma
(T FEe W MOZKHO u;nym;u ndapysmnos A lJn FAWMILCILY 1di/MC 1=

peropopHOe yCTPOHCTBO, NO3BOJANLLEE BECTH NEPErOBOPH ¢
JHCIIETUEPOM M3 Kaxj0ro nogbedfa, OpHHM H3 CYLIECTBEH-
rox HepocraTkoB O C saBasercs to, uro K nynabtaM OJC ne
MOAKMIOUAETCA HHXKeHepHoe 00OpyAoBaHHe OOLIECCTBEHHDLIX
3naHull (WKOJ, AETCKMX CaZ0B, MAarasuHos H T. I.), PacnoJo-
JKEHHBIX B MHKPOpPaKoOHE,

HaunGosee nporpecCUBHLIM ABJASETCS CO3JaHHe LEHTPAJb-
HHX aucneruepckux nyHkroB (LLAIT), ob6cmyxupaloilyix Bce
31 aHNs, PACNONOXEHHbIE B MUKPOPanoHe,
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I'napHas 3ajzauva, KOTOPYIO NPUXOJAMTCA pellaTb HPH IPO-
exrupopanun LIAIT, —3r10o BLIGOp amnaparypu. Ilpu mocra-
TOYHO GOJIbIIMX MJOLLAAAX 3aCTPOHKKM ¢ OOJLUIHM YHCJIOM KaK
XKIUJbIX, TaK H OOLLECTBEHHBIX 3J4aHHH neaecoo0pasHO NPHME-
HATL TeJEMeXaHHYECKY10 amnnapaTypy ¢ MaJiOmpoOBOIHBIMI Ka-
HaJaMIii CBA3H,

Tak, HanpiMep, B SKCIEPHMEHTA/JbHOM JKHJIOM palone
(9)KP) Uepranoso-Ceeproe B Mockse coopyxaerca LIJIIT
¢ amnapatypoif TK-210, cneuuansHo paspaborannoli Miinu-
CTePCTBOM NpHBOPOCTPOEHHS A7 aBTOMaTH3HPOBaHHHIX CHC-
tem ynpaBaenHs (ACY) ropoxckum xosskictsoM. CicreMa
TK-210 npeacraBaser cobofi MHOTOPYHKUHOHAJbHLIH KOMI-
JeKC ¢ nporpaMMHOH 00paboTkofi HH{OpMaLHH, NO3BOJALO-
WKl KOMIJIEKCHO pellaTth 3agauu cOopa, nmepemaul, nporpam-
MHO-yTpaBJasieMold 00paboTku, XpaHeHHMA H BblAaul HHGOP-
MalMH,

B cocraB KoMiJieKca, NpelHa3HAUYeHHOTO AJs AHCIETYEPH-
3auuH HHKeHepHoro obopynosanus o6bekropr I)KP Ueprano-
Bo-CeBepHoOe, BXOAAT (pHc. 23.1) yCcTpoHCTBO HYHKTa YHpas-
nenus [1Y, Tpu KomTposnpyembix nyHkta KT u 24 mepude-
PHHHBIX KOHTPOJNHpPYyeMuIX nyHkTa I1K/].

YerpofictBo 1Y olecneynBaer BHIOJNHEHHE CHeIVIOWIHX
PYHKIHI:

a) nepefauvy na KII v ITIKIT or nynbra pucreruepa uan
YIpaBJsIoOUIero BbIYHCAHTEJILHOTO KoMIekca (YBK) caeny-
IO HX KOMaHI:

ylpaBjeHne ABYXno3vuHoHHbIMH (TY) oObekTamy;

Bu13oB €O Bcex KIT u ITKIT uan  Boibpannoro KIT (ITKIT)
HHPOPMALKH O COCTOSAHHH ABYXMO3HUHOHHEIX 00bekTOB (TC);

Bbi3oB co Bcex KII um IIKIT umnu sub6pannoro KIT (ITKII)
TeJdel3Mepelusa TeKyWux 3xaueHuii napamerpoB (TT);

6) nepegauy #a KII (ITKIT) ot myabTa AncneTyepa BbI3O-
Ba K Tenedony (TD) u Belenue TenedOHHBIX NEPErOBOPOB;

B) npuem usBectuTesbHoN nupopMaunu (TC, TT) co Bcex
KIT u JTKIT unu oxgnoro KIT (ITKIT);

r) perpancasuuio ussecrtureabnoin (TC, TT) uudopmaus
B ¥BK;

) MHIHKauHio B LUH$POBOH IJAH anasoropofl gopme napa-
MeTpoB TT B aGCOJIOTHBIX MJM OTHOCHTEJNbHHIX 3HAYEHHAX IO
BLIOODY JAHMCIETYEPa HJH NOCTOAHHO;

e) oOHapyXKenue H CHIHAJAM3AUMI0 BHIXOJA HPHHHMAaEMBIX
napamerpor TT 3a npezesibi 3alaHHBIX YCTaBOK;
) oOnapyXeHHe M CHTHAJH3aLHI0 M3MEHEHHS NOJIOXKEHHS
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OOheKTOB HJN TOSBJEHHsS TeJeCHTHANM3alMH aBapHHHON
(TCA);

3) BocnpousBeleHue HHpopMmauuun TC mo cxeMe MHMHUeC-
KOro HJIH CBETOBOTO LLHTA;

1) uNn@po-OyKBEHHYI0 PeTHCTPANHIO H nep@opauHio no 3a-
Aannoil nporpamme usBecturteqbHofi (TC, TT) u KomaHnaHO#H
(TY) undpopmanuu,

Yerpoiicteo KIl obecneuupaer BHINOMHEHHE CleyIOMINIX
QyHKUHI: B

a) npuem ¢ [1Y xomang TV,

6) nepenauy Ha [TKII komanx TV;

B) nmepenauy na [I¥Y mo BHI3OBY HHGOPMALMH O COCTOSAHUH
00bekToB TC, TCA u 3nauenuit napaMerpos TT;

r) perpancasauuioo Ha [1Y ¢ annaparypel llKﬁ 0 BBI3OBY
undopManuu o cocroaHuy o0bekToB TC, TCA u 3Hauenu#t na-
pametpos TT;

5 a) nepepauy Ha I1Y curnana Bbl30Ba AHCHEeTUEpa K TeJe-
OHY.

Ycrpoticteo TIKIT oGecneunBaer BhINOAHEHHE CAedyIOULIHXK
QYyHKUMHA:

a) npuewm c ITY uepes KII KOMaH. TV

6} nepeaaiy Ha HINY Hepes 1\11 o nbnSOB:y' hnq.:upmaunn O
cocrosnun o6bexkToB TC, TCA u 3nauenuii napamerpos TT;

B) mepenauy Ha [TY vepes KII curnana BH3oBa AHCHeTUe-
pa K TeJsedoHy.

O MHSHUIO aBTODOB. HA AN Moo 11 nnnﬂnnn
110 MHEHHIO LIV VD, HauogoJicee d UUU}JdJI‘ld U}Jldl‘!}’l')d'

N €AMHBIX ZHCHETUYEPCKHX CNyKO, 06c JYKHBAKOUIKX HE TOMb-
KO JXKHJ/HILHOE XO3AHCTBO, HO M BeCb KOMILIEKC 3JaHuMM u co-
OpyKeHu# MHKpOpaI‘fIOHa. TlpuMepoM Takux SKCIyaTanHOH-
HBEIX CJy:KO0 ABJAIOTCH AMPEKIMH, opranusoBaHuHnle B Mockse
Ha mpocnekte Kamununa, B ONHMnHHCKOR HepeBHe, 3KCHepH-
MeHTaJILHOM XHJOM pafone UYepranoso-Cepepnoe. B Takux
CIy4asx KOHOMHUYECKH OfpaBLaHO H [eJsecoo0pa3Ho IpliMe-
HeHHEe CHCTEM TEJEMEXaHMKH, NOJOOHBIX OMHCAHHOI Bbille,

B HexkoTOpPbIX OOLIECTBEHHBIX 3JaHUMAX, TAKMX KaK TOCTH-
HHULbl, pECTOPAHEl, aAMHUHHCTPATHBHLIE 31aHUsA, KPYNIHLE yueoh-
Hble 3aBelenus, cospawrca LITI, B KoTopeix ycranasauBawr-
csl WHTHI H NYJbTH C annapatypoil ynpaBJeHHSs H CHIHaJI3a-
LIHK, @ HHOTAA M KOHTPOJILHO-H3MepHTeNbHble npubopul. M3
LIIT ocyliecTBasieTcd AHMCTAaHILMOHHOE YIpaBJEeHHE 3JEKTPO-
ABHUraTesiMH Pa3/iHYHOIO HHXKeHepHOToO 000pYyAOBaHHsd, OCBe-
THTENbHELIMH YCTAHOBKaMH M KOHTpOJb 3a HX pabortoi. Cioaa
e IOCTYNamT CHrHAJBl O NOXKape ¥ PasJHuHBIX aBapHHHbIX
cUTyalusdX.
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Pasgn cefbmomn
DJIEKTPOBE3ONMACHOCTD

nasa pBapuaTL yertsepTas
OBLLUUE CBEAEHUA MO IJIEKTPOBE3OMNACHOCTU

24,1, Ycnosusa nopaxKeHus venoBeKa INEKTPUUECKMM TOKOM

OKCNAyaTaluA BCeX BHAOB 3JeKTPOYCTAHOBOK NPEACTaBASET OIpeaeacH-
HYI0 ONacHOCTb AJs JioAell. OTO BHI3bBaeT He0OXOAHMOCTL CTPOroro co-
6moAeHns TpeGoBanui NpaBHJ TEXHHKH 0€30NacHOCTH H COOTBETCTBYIOLLCH
KBaJH(pHKAUHN TIEpCcOHasa, OOCHYIKHBAIOLIErO 3MCKTPOYCTAHOBKH,

[TopaskeHue 3/1eKTPHYSCKHM TOKOM BO3MOXHO B Clyuae NPHKOCHOBEHHS
K TOKOBEAYIIHM YacTiM 2NeKTPOYCTAHOBKH UM K MeTalNIMYeCKHM HETOKo-
BCAYIIHM 4acTAM 30eKTpoofOPyROBaHHs, OKa3aBUINMCA MOJ HaNPsXKEeHHEM
NPH HapyLIeHHH H3045LHMH. DNeKTPHUECKHe YCTAHOBKH MOIYT C034aThb H 10
XKapHywo onacHocts npH K3, neperpyske npoBofoB, Kabenefi M 3J1€KTpo-
NPHEMHHUKOB, HCKPeHHH M [TOBBbIJEHHOM HarpeBe KOHTAKTHBIX COCAHHEHHH.

Teno uenoBeka o6GaajacT ONpeReneHHbIM 3JEKTPHYECKHM CONPOTHBAE-
HHeM, KOTOpO€ H3MeHseTCs B LWIMPOKHX npexeaax (oT 500 po 100000 Om)
H 3aBHCHT OT MHOTHX TNpPHYHH: OOLLEro COCTOSHHS 340POBbs, TOJWHHBE W
COCTOSIHHSl KOXKHOTO MOKPOBA M ero BJAXKHOCTH, YCJMOBHH OKpyXKalolleH
CPelbl, ANHTENLHOCTH NPOXOXKAEHHSA TOKA H HEKOTOPHIX APYrHX (PAKTOPOE,
B pacuerax mo TexHHKe 0e30nacHOCTH CONPOTHBAEHHE YeNMOBCYECKOro Tena
obulyHo npryHMaerca pasHuiM 1000 Ow,

Pasanuamr caeayloline BHAbL BO3ACHCTBHA 3JNEKTPHYECKOro TokKa Ha
YeJNOBEYeCKHil OPraHH3M: TEnoBoe — OXOlH; MeXaHH4ecKoe — PaspHlB TKa-
HYeCKOe — NOpakCHHe HepBHOH CHC
Ocobenno omacHO NPOXOMKAEHHE TOKa 4epes cepAue, BLI3biBaiollee Napa-
J4Y CEPACYHOR MBIIHBI.

TsizKecThb 3MeKTPO1PaBMBl 3aBHCHT OT 3HAueHHs TOKA H AJHTEAbHOCTH
e10 npoxoxpeHusa, Cumtaercd, uTo B OoabwuHCTBE cayvaes Tok 0,1 A
njleAcTaBaseT cOGOH CMepPTeNbHYH0 ONacHOCThL AAS yenoBeka. [IpH 3ToM
TUKE, TIPOXOAAUIEM OT PYKH K DyKe HJH OT DYKH K HOraM B TeueHde 3 c,
MUKeT HaCTYNHTL napatuy cepAila.

IOns dedoBeka onaced KaK MepeMeHHHH, TaK H NOCTOsHHLIA TOK, OA«
HakKo HauGoabluyjo OnacHOCTb TPEACTaBAfeT TepeMeHHbll TOK NPOMbiLl-
aedHo# yactoThl (50 IMu). C moBbilleHHEM YaCTOTH NEPEMEHHOro TOKa onac-
HOCTL NOPaKEHNs] yMeHbLUaeTC s,

B 3aBHCHMOCTH OT ONaCHOCTH TMOPaKEHHsl uYeNOBEKa SJEKTPHYECKHM
TOKOM B AeHcTBylowefl peaakunu [1¥YD npuHsTta caedywouias KhraccHHKa-
UM TNOMEWEeHHH, B KOTOPHIX pa3MellaeTcs 3AeKTpooGOopyaoBaHHuE:
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1. MMoMeleHHss Ge3 MOBBILICHHOH ONACHOCTH — CyXHE HEXapKHe ¢ He-
TOKONPOBOAAILAMY TNoNaMi, 6e3 MCTaNROKOHCTPYKuuil, TOKONPOBOARUICH
MBIMH, HalpuMep JKuable, aAMHHHCTPaTHBHBIC H ApYyrue ofllecTBeHHBE 3Aa-
HHSA C AePEBANHbIMH, JHHOJEYMHLIMA ¥ TIOAOOHBIMH TIOJIAMH,

2. TToMelleHHs ¢ NOBHLILUEHHOK OMACHOCTHIO — BaaXKuble (OpH OTHOCH-
reapHoft Baa)KHocTH Boiwe 75 %), kapkue (npu TeMmlleparype CBmUe
30°C), ¢ TOKONpoBOAAILINMH NonaMi (Kene300eTOHHBIMH, MeTa/VIHYeCKHMA,
3eMASHEIMHA), TIOMelleHHdA, B KOTOPHIX HMeeTcsa OMNacHOCTh OAHOBPEMEHHOrQ

Prc, 24.1. TIpuxocHoBeHHe ue-
JIOBEKa K NMpOBoAaM Tpextpa3HoH
YeTLIPeXNPOBOAHOH CETH: K ABYM
¢aspbM nporoaam (/) H K ¢as-
HOMY H HyJaeROMY mpomoflaM (2)

NPUKOCHOBEHHA K MeTalJHYeCKHM KOHCTPYKUHsAM 3aaxHi, TpybonpoBoaaw,
CTaHKaM W MeTaMIHYeCKHM KOpmycaM 5JeKTpooGOopyaoBaHHS,

3. TMomMewenusg ocobo onacHbie — oco00 Chipble NMoOMelleHHSA, B KOTOPHIX
NOMLL, CTEHbl H TIOTOJNOK MOKPLITHI BJarod (GaHH, npaueydHble H T. A.), B
KOTOPBIX OTHOCHTe/]bHAs BJAAXHOCTb Bo3ayXa Gauska K 100 %, noMeueHus
¢ XHMHYeCKH aKTHBHOH cpeloft, BoaleficTByouleli Ha H3oasuuio. K ocubo
ONIACHBIM OTHOCATCA H TaKHE NOMELLEeHHs, B KOTOPbIX OAHOBPEMEHHO Cylile-
CTBYIOT ABa HAH GOabliie NMPH3HAKOB NOBLIMEHHOH onacHOCTH. [IpuMend-
TeNPHO K BHILIENPHBeACHHOH KalaccHpuKaUUH HOPMaMH W TNPaBHNaMH ycta-

HOBACHBI HaAJexKallHe TPeOOBAHMA, KOTOPHIM AOMKHH YAOBJICTEOPATH aJe-

KTpooGopynoBannue, NPOBOAKH H BCe APYTHE 3JIeMEHTH 3INEKTPOYCTPOHCTH.

Bo3MoXnbl ABa cayuas NMPHKOCHOBCHHA YeloBeka K TOKOBeAYLWIMM ua-
CTAM: ABYXNOJMIOCHOE, KOrAa YEJAOBEK KOCHYJACA AByX HCH3OAHPOBAHHLIX
TIPOBOAOB 3JICKTPHYECKOH CeTH, H OAHONOMOCHOE, KOria YeJOBEK KacacTCA
OJIHOTO K3 TPOBOJAOBE.

Bonee omacHo ABYXNOMIOCHOE [IPHKOCHOBEHHC, 0co0eHHO eClH K pas-
HBIM TIPOBOAAM 4YeJOBEK MPHKOCHyacs AByMs pykamu (puc. 24.1). Ilpu
3TOM TOK, NPOXOAAWMi ycpe3 TenQ UenOBeKa, [q B Tpex(pasHof ueThipex-
HNPOBOJAHOH CETH MOKeT AOCTHIHYTb 3HAUCHHS:

NPH NPHKOCHOBEHHH K ABYM (hasaM

Iqa = Uy/Rq (24.1)
H NDH NPHKOCHOBEHHH K ¢(a3HOMY H HyaneBOMY NMPOBOAaM
[q=Ud)/Rq, (24-2)

rae Uz H Up = COOTBETCTBEHHO auHelHOe W (pasHOe HanpAXKeHHdA ceTH, B,
Rq — cOmMpoTHBAEHHe 4enoBeYeckoro Teaa, Ou.

[Ipn oaxononiocHOM TNPHKOCHOBEHHH YeNOBCK KacaeTcsd JAHOO ofioro
H3 HCH30MHPOBaHNBIX MPOBOAHHKOB 3JEKTPHUYECKOH uem, NHOO HeTOKORe-
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AvIIel MeTananyeckoll uyacTH 3neKTPOoOOOPYAOBaHUS, OKa3apuieiics noj Ha-
IpAXKeHHEM B Pe3yibTaTe NOBPEXKIEHHA H3oJAuMH. B 91O0M ciyuae 3naye-
HHe TOK3, NPOXOIALLEIO yepe3 YeJIOBEKA, 3aBHCHT He TOJABKO OT NPHJOIKEH-
HOro HamnpsixeHHs, HO M OT pPexMMa HEHTpanH MCTOYHHKA NMTAHM$, AaKTHEB-
HOrO CONPOTHBJIEHHS H30ASLMM H €MKOCTH NpPOBOAOB NO OTHOLIEHHIO K
JEMJIC,

DNeKTPHYECKHE YCTAHOBKM MOTYT BHINOMHATECH C TJyX03a3€MJECHHON
WAH M30/NMPOBaHHOH HEHTpanbio reHepaToOpoOB MJAH Tpanchopmaropos. I Jy-
X03a3eMJeHHOH HasLIBAaeTCA HETPajb TeHePaTOpa Wau TpaHchopMa-
TOPa, COEAMHEHHAs € 333eMJISIOIUM YCTPOHCTBOM HENOCPeACTBEHHO RHAM
yepe3 Manoe conportHeierne. H3oanMpoBann ol HasblBaercs HelTpaJb
reHepaTtopa wam TpaHchopMaTOpa, He NpHCOeAHMHEHHAs K 3a3eMJISIONIeMY

VOTHOMOTIY B TIE I‘lﬁl !‘hﬂ'l'lrllr lll | 74 PUOMY OAnnn AN NI IITAN A st e TATTTT A
¥YulpgvrniviDy rdin lprivucann cln N nuvimy AvpLog wvwhiDiivo Luupu]nmlcnnc

CornacHo IY3D B Hawell cTpane 9I€KTPOYCTaHOBKM M 3INEKTPOCETH JO
1000 B nepemeHHOro TOKa AONYCKAOTCH KaK C TVIYX03a3€MJEHHO, TaK H
C H30JHPOBAHHOH MEATPanbl. B 4eTHIPEXTIPOBOAHLIX CETHX nepPeMeHHOro
TOKa TJIyXOoe 3a3eMJieHMe HeliTpanm siBnsiercs obsizaTesbHbiM, CeTH Hanps-
wenneM 110, 220, 500 xB BHINOJHSMIOTCH € TAYX03a3eMJeHHO HeHTPanblo,
a 6, 10, 35 kB — ¢ msoampomaHHoll HeHTpanbio. B cersx 35 xB B nesax
KOMIIEHCAl[HH eMKOCTHHIX TOKOB B CJyuae OfiHOGA3HOroO 3aMulKaHHS Ha
JEMJIIO YaCTO RPHMEHSIOT 3a3EMJIERHE HEHTPanNn 4epe3 Kartymky ¢ HHAYK-
THBHBIM CONPOTHBJAEHHEM. PaccMoTpuM cayuail OZHONOJIOCHOTO NPHKOCHO-
BeHns K asHoMy nposoAy B Tpex(asHoH ueTHPeXnpoBOAHOH CceTH
380/220 B, nuraemoii or BTOpPMuHON OOMOTKM HOHMIKaloulero rtpancopMa-
TOpa, C rJayxo3asemJaenHoll HeitTpaablo. Kak BuaHo u3 puc. 24.2, 1ok npo-
XOIHT uepe3 TeJo uesOBeKa, ero 00yBb, OCHOBAHME, HA KOTOPOM OH CTOMT,
H uepe3 3aseMJasiiollee YCTPOHCTBO HelTpanm tpanchopmatopa. Takum 06-
pa3om, ToK I, 6yner pasel

Up

ly =
¥ Rq +R06+Ra

(24.3)

rae Ros — conpoTHeaeHne O6YBM 4YeJOBEKa M OCHOBAaHHMA, Ma KOTOPOM OH
ctout, OM; R, — conpoTHsaeHue 3aseMasioliero yctpoficTea meiiTpasn.

B ¢opmyne (24.3) npeHeGpersin cOnpOTHBJIEHHMsIMH (as3uoro Npoeoza
N IPYHT2 BBHAY OTHOCHTENIBLHO MaJioro MX smauenns. Ms srofi dopmysn
CJelyeT, STO €CJIH CONpPOTHRJEHHe OOYBH M OCHOBAHMSA JNOCTATOMHO BeJH-
KO, TO ONACHOCTL NOPaxKeHMA TOKOM CHHXaercsl. EcTecTBemho, Takoe no-
JIOJKEHHNE HMEeT MECTO, ecqH YEJIOBEK HAXOAHTCH B CYXOM NOMeELLEHHMH C He-
NpoBOAAIUMME nonaMu. Urto kacaeTcsi Ra, TO 3Ta BesMYHHa mana mo cpas-
HeHHUIO ¢ Ra M Ros.

3uayMTenbHO oOnacHee OJHONOJIOCHOE NPHKOCHOBEHHME B CHPOM IOMeE-
LIEHHH MAM Ha OTKPLITOM BO3lyxe, TAe Ros BecbMa Malo M MM MOXKHO
npeHebpeyn.
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B 3toM cayuae TOK Iy 3HaUMTENBHO BHILC H paBeH

U
Jo=—=—2 (24.4)
Rq +Rs
Ilpu nanpsienun 220 B u Ry=1000 Om TOK I, Gynet
0.2 A, uto upesBHIYAAHO ONAcHO aJis kU3KHK uesnoseka., OAHAKO NPH OAHO-
pasHOM 3aMBIKAHHH H2 3€MJI0 MM HOBPEXJEHHH M30sLMM OnHONl U3 a3

B CETH C [AyX03a3€MJICHHOH HeHTpPanbio M MaJjoM CONPOTHBJAECHHH 3a3€M-

-]
=
o
e
o]
=
L |
L0
-y
o

Cemy 6-10x8 ___

Puc. 24.2. IlpukocHOBEHHE K Puc. 24.3. IlpukocHoBeHHe K OF-
ONIHOMY U3 (pa3HBIX NMPOBOAOB HOMY M3 (asHbIX 1HpPOBOAOB
YeTLIPEXTPOBOAHON Tpexdas- Tpex(asHoil cern € HM30JHPOBAH-
HOH ceTH C IJIyXO3aseMJeH- HOH HEHTpanbo

HOH HeHTpaJblO

JAIOWET0 YCTPOMCTBA HelTpanu BO3HMKaeT AocTaTouHo Goabioll Tok K3
U TOBPEXJEHHBIH YYaCTOK ceTH A0JdzKeH OLICTPO OTK/AOUAThCH annapataMu
sawuTel. [lo3TOMYy BepOSTHOCTE TMPHMKOCHOBEHHSI B 3TOT MOMEHT Ye/OBeKa

w EOAnTIVALY IO nn‘.unnuunr- O oy Thar un'uuuua norEiin A9 I1TA urhH anmaoTa.
n nUlJll "\,J IIUDIJ\.II\A\—I!IA LS aFULEY d l.lvl].l.ll’l\.;l‘.lll 1nol DwYwnl gl i¥ig4 L *] ) i L™

CH BaXXHLIM TNPEUMYILECTBOM ceTedl € TVIVX03a3€MJEHHOH HEHTPasbIo.

Kpoume TOro, npn 3aMelkarum opHoro #3 npoeojpos cetn 380/220 B ua
3eMJ0 NOTEeHUHAJ HENOBpexJIeHHbLIX nPoBOAOB (NpH npaBMIbHOM pacucte
pabouero 3asemJseHusi HeMTpasu) He npeebimaer 250 B, yto obecneyusaer
BO3MOXHOCTh NPHCOENHHEHHA K TakKOM C€TH CHJIOBEHX H OCBETHTE/bHbIX
IEKTPONpHeMHUKOB, Brilleyka3saHHble M HEKOTOpbie ApPYrHe lperMyLLecTva
00ycN0BIHBalOT 006A3aTENIBHOCTD NOBCEMECTHOrO NPHMEHEHHSI B YeTLIPEXHpO-
BOAHHIX IEKTPHYECKHX CETAX NepPeMeHHOTO TOKa TJyXOoro 3a3eMJieHHsl Hed-
TpanH, 32 HCKJAOYEHHEM HEKOTOpHIX cayuaes, oroBopenHblx Y3 n yra-
3aHALIX JaJiee.

B tpexdasHoi CeTH ¢ M3O0NHPOBAHHOH HelTpasblo TOK [q HPH NPHKOC-
HOBEHHM uenopeka K ¢asHoMy nposoay (puc. 24.3) onpenensiercss no ¢op-
Mysie (0e3 yueTa eMKOCTH CETH)

fq— —200

3Ry -+ Rua

(24.3)
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ri¢ Rus — cCONpoTHBJMEHKHEe H30ASUNH OAHOH (pa3bt OTHOCHTENBHO 3eMaH, OM
(NpH ycsI0BHN OZIMHAKOBOr 0 3HaYeHHs AJs BeeX Tpex (has).

U3 suipaxedns (24.5) caenpyer, uto npn Mcnpashoii ceth po 1000 B ¢
BbiCOKHM YPOBHEM H30JAUHH TOK Iy Oyner He3naunTeNeH, W CETH C H30JH-
poBaHMON HEHTPAJbI0 OKAa3bIBAIOTCH MeHee ONaCHBIMH HPH OJHONOJIOCHOM
TIPHKOCHOBEHHH, YeM CeTH ¢ riayxosaseMJyeHHOH Hefitpaabio. ITostomy [1¥V2
PEKOMEHAVIOT NPHMEHeHHEe 3JEKTPHYEeCKHX CceTe€H W VCTPOHCTB C H30JHpPO-
BalHOH HEeHTPaJpi0 B VCTAHOBKAX € HOBBLILIEHHOH omacHocTeio (TOopdhoxo-
3AiCTBA, WAXTH H T. 1.).

OnHaKO B TAKOH CeTH NOBPEXAEHHE H3OAALMH H 3aMblkaHHe Ha 3€M-
J10 OfHOH u3 a3 MomxeT 6ulTh ANHTENbHOE BpeMSl He OGHapyIKeHO, a IpH-
KOCHOBEHHE K HeNoBpexkzleuHol (ase npuBesner K TOMY, 4TO Y€JIOBEK OKa-
JKeTCH NoJ NOJHBIM JHHeHHBIM HanpsixeHueM ceru. [Toatomy [TV Tpebyior
B 3JIEKTPHYECKHX CETHX ¢ MK30JAHPOBAHHOH HEHTpaJnblio NPAMEHSAThL CHelH-
aJbHble YCTPOHCTBA AJAA KOHTPOJAA 3a COCTOAHHEM H3O0JALKH, HEMEAJEHHO
CHTHAJH3UPVIOLIHE O NOBPE:KAEHHH H30AsLEH, AH60 OTK/IOuaollkHe YyuacT-
KM, B KOTOPBIX NPOH30LIJI0 3aMBIKAHHE Ha 3€MJIO.

OTMeTHM B 3aKJIOY€HHE, YTO B CHJIBHO pPasBETBJAEHHLIX H NPOTHKCH-
HEIX CeTAX TPVIAHO ofecleynTh AOCTATOYHO BHICOXMH VPOBEHb CONPOTHBJE-
HHUSI H3OJLHH H, KPOME€ TOro, yXe CKa3hlBaeTCs BIIHAHHE €MKOCTH HPOBO-

OB 10 OTHOHIeHUID ¥ 288 uTh HOBHIaeT ONAcHOCTER nnnnnnnmr‘nnrn
HW D 1w/ WA LIVELMLLLINIIVF n u(_,j_“.u,(,, M1V AW D AALALL AN ASEARA T R B AF W AR AANS VAL WS AN a

IPHKOCHOBEHHS KW OTrpPaHHYHBaeT NpPHMEHEHHE CHCTEMBI € H3OJHPOBAHHOWN
HellTpaabio.

24.2. Obwme mepbl BesonacHOCTH

Hnsa npenoTepaiuednsi nopaxeHus 3JeKTPUYECKHM TOKOM HEOBXOAHMO
XpeXzle BCEro MCKIIOYHTH BO3MOMKHOCTD cAYYaiiHOro NMPHKOCHOBEHHUSI K TO-
KOBeAyWHBM YacTaM. B 3THx wpeasix ycTaHaBauBalT COOTBETCTBYIOLLHE
OTPaxKJieHHd HAH TOKOBEAVIHE YACTH PacnofarajoT Ha BLICOTE, HeAOCTyIl-
HO¥H 6e3 clleitHanbHbiX IPHCHOCOGNEHHE.

PacnpenenuTenpuble 1UUTEL, WHTKH, pacnpeAejuTeibHEE NYHKTH pas-
MCLIAIOT B CHELHANbHBIX OMEIUEHHAX HAH 3alupaeMbIX WKadax, He HMelo-
HIHX TOKOBEAYIIHX YacTeli Ha JMIEBOH CTOPOHe. 3axKHMEl 3JEeKTpPOJIBHra-
TeNEH H APYIHX 3JIeKTPONPHEeMHHKOB, 4 TaKwKe NYCKOBLIX annapaToB AOAXK=-
Hbl OHTh 3aKPHTH KOXKYXOM H HEAOCTYNHH /s NPHKOCHOBCHUS.

PeMoHT snekTpoasurateniell ¥ NyCcKOBHIX annapaToB BO BpeMsi ux pabo-
TH

nonverurM Henrnaoo DITANIOrE NOMALPT AaNoRTHANNNARNATIRL An2 110 NI AN
HUIJJ\: PE R T A AL JILIFL DL IV/GLIALF] ] LY IJI.,IH.UI].I JIAI\.:IL.IIJUIIIJUIJUAI\]’] LWL e jjudlljvlu

OTKJ/IIOUEHHS BLIKJIIOYATENEM HA IPYHNOBOM IMMTKE M T. L.

Jlnsi HapyXHBIX yCT&HOBOK M BO3JAYLIHBIX 3JIEKTPHYECKHX CeTeH ycTa-
HOBJEHBl HEOOXOHAHMBIE BEICOTHI 4 raGapHrbi NPHOJHKEHHS K PasjHunbiM
3N1aHHSIM H COOPYXeHHsIM, ofeciieyHBaloIlHe HEBO3MOXKHOCTD IPHKOCHOBEHHS
K npoBoaaM. OTH pa3Mepl 3aBHCAT OT HanpfAXKeHHs CeTH W yKasaHul B [TV
Il CTPOHTCIBHBIX HOpPMax.

Ly 3
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[lpaBrnaMu TexHHKH 6Ge30NaCHOCTH YCTaHOBJEHH! TpeGoBanusa Gesonac-
HOCTH, KOTOpbie AOJHBL cOobnomaThcsi OOCNYIKHBAIOWHM 3JEKTPOTEXHHUC-
CKHM NepCcoHaNoM B IPOLecce 3IKCIyaTalEH SJeKTPOoycTaHOBOK. [as 3a-
IHTH OOCAYXHBAWOLIETO NepcOHala OT HMOPaXKEHHS TOKOM H HeliCTBHSA
NEKTPHYECKON IVTH NPHMEHSIOT pasauyHble 3aIHTHBIE CPeACTBA H NpH-
cnocobnennsi. K HUM OTHOCATCH HHCTPYMEHTHI C H3OJHPYIOUIMMH PYKOAT-
KaMy, AHW3JEKTPHYECKHe NEePYaTKH, rajolil H GOTHl, pe3nHOBhie KOBPHKH,
3aIHTHLIEe OYKH, CHeLHasbHble JIECTHULDLI W CTPEMAHKH, NepeHOCHDIE 323€M-
JIeHHsl H OTpaxJleHHsl, @ TAKKe CHrHaNbHble NEPeHOCHblE YKA3aTeNH Hanps-
JKeHHS] H TOKa.

ITpu mpoussoncTee pabor B ycranoBkax xo 1000 B npu nosHoM cHs-
TAH HaNpsXeHHs HeoOXOIHMO, yTOOBl BCe HEOTKJIOYEHHLIE TOKOBEHLYILHEe
YacTH APYroro cocezHero oOOpPYNOBAaHHSA HMENH HArJyXO 3aKpLITHE Orpa-
BeHusi KOO HAXONHAHCE HA PACCTOAHHH MJHM BEICOTE, NPH KOTOPBIX Cly-
YaiiHOe NPHKOCHOBeHHE K HHM paboTaioliux Heso3MoxkHo. IlpaBuna paspe-
IIaj0T B ONpeieseHHBIX YCNOBHSX paGoTy 06€3 CHATHS HanpsKeHus, Aas

gerQg HNPUMEHHT 2IaIUTHLIEe CDEACTEE W CHellMaiabHEe TIDHCHOCOOneIHs.

AL S 2 LA SOl Lptasaoa L] AN AARTGY ul.ll]\.llv»v\.w

B stom cayuae pomxHbl paGoTaTh ABOE 3JEKTPOMOHTEPOB, CTAPLIKil H3 KO-
TOPBIX JOJXKeH HMeTh KBaJH(UKallki0 NO TeXHHKe 6Ge30NnacHOCTH He HHXKe
IV rpynnsl, maamunii — e nuxke 111 rpynns.

Kak yxe oTMeuasnoch, ype3BhlYafiHO BaikHOe 3HAauyeHHE HMEET YPOBEHbL
u3onsuuu. Heobxonumo obecneunBaTh HEYKJOHHOE BHINOJHEHHE TPeGOBaHHit
[TYD k ycTpoHCTBY 37€KTPOYCTAHOBOK B 33BHCHMOCTH OT KATErOPHH TOMe-
nenuii. [Ipy ANCTAHLHOHHOM VIpaBJEHHH B 3JEKTpPOYCTAHOBKAX CJjeiyeT
NPHMEHATE CBETOBYIO HJIH 3BVKOBYIO CHTHaJIH3alMIO, Npeaynpe:xaaloulyio
paborawlliux 0 NycKe MexaHM3MOB, a B nekoTopeix cayyasx (TII, PII
H 7. 1.) — GJOKHPOBOUHBIE VCTPOHCTBa, MCKINOYAOLIHE BO3MOXKHOCTL KPH-
KOCHOBEHHAi K TOKOBEOVIUHM 4YaCTAM, HaXOAALIHMCH 1107 HanpsixKEHHCM.
Hy:xH0O cTporo BHIIONHATH NPOgHIAKTHYUECKHE OCMOTPHI M H3MepeHus, xa-
pakTepH3yiOLlKe COCTOAHHS 3IEKTPOOOOPYVAOBAHMS, B CPOKH, periaMenigr-
pOBaHiIble NpaBHAaMH TEXHHYECKOH 3kcinyaTauun [48].

Jlnst npeaynpexaeHHs HaceaeHus ©6 ONacHOCTH, KOTOPYIO TPeACTaB-
Js0T €000 BCe BHIL 3JEKTPOOOOPYAOBaHHA, LIHPOKO TIPHMEHSIOTCH pai-

nuyuLle BUNK HH ¢nnynnuu B TOM uHcJe NONVAAPHEC ﬁnnlnmnu NAAKATH

GANIANIRRY Daljasis AL Fa A aa K A it aivJal L praandaie WAnis Pl InJaKa 4 Uiy

JekuyH, Gecebl, NpakTHKyeMble 3HePTrOCHaOGKAOIHMH OpPraHu3alHsM L.

Hapsiny ¢ o6uuMl MepaMu 6€30nacHOCTH Adf 3alUMTHl JIIOAEH OT nopa-
JKEHHA TOKOM B CeTAX H 3JIeKTPOYCTaHOBKax HeoOXOAMMO TPHMEHSTb IO
Kpafinefl Mepe ONHY H3 cJeAYIOLHX MeP: 3ALIHTHOE 3a3eMJieHHe, 3aHyJCHUE,
3alluTHOe OTKJIOYeHHe, Manble Hanps:keHda (Do 42 B), paspeasiouiue
TpanchopMaTophl, H3OIHMPYIOIRHE NAOLKAJAKH. BaikHoe 3HaueHume WMEET Rbi-
paBHHBaHKe NOTEHUMAJIOB B Mpe/ienaX ycTaloBKM HAH ee uacted. B nexoto-
pHiX cayyasx 0e3 BblpaBHHBaHHf NOTeHUHAJOB obecneuntb 6e30maclocTb
HEeBO3MOMXHO. DTa 3alUMTHAH Mepa IPHMEHACTCA COBMECTHO C 3alUHTHLIM
8a3€MJEHHCM, 3aHyJIeHHEM H APYIrUME 3alUHTHEIMH MepaMH.
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I'nasa aBapuaTL NATas

3A3EMJIEHME, 3AHYJIEHUME M 3ALLMTHOE
OTKJIKOYEHME

3aseMJCHHEM KaKON-IM0O0 YACTH 3J€KTPOYCTAHOBKH HaswBaeTcs npepHa-
MepeHHOEe 3JEKTPHYECKOe CcOeAMHelHe ee € 3a3€MJSIOIUHM  YCTPORCTBOM.
3azeMyA0LIEE YCTPONCTBO COCTOHT H3 3aseMauTeNled H 3a3eMJSIIOLNHX
HPOBOJIHHKOB.

3azeMauTean npeacTaBiaser cOO0H OAMH MM HECKOJBKO METaJiHuecKnx
CoeIHHEHHBIX MexXly co6oi IPOBOIHHKOE (3AEKTPOAOB), HAXOASIRHXCH B
HernoCpeACTBEHHOM CONPHKOCHOBEHHH ¢ 3eMJiell. 3a3zeMafioliHe npOBOAHH-
Kil — METaJKINYeCcKHe NPOBOAMUKH, COCAHHSAIOINNE 3a3eMJHTeNb ¢ 3a3eMJsie-
MLIMH YacTAMH 3JIeKTPOVCTAaHOBKH.

3anuTHoe 3a3eMJyeHHe CJOYXHT A4S HpeaoXpaHeHHsl OT JopaxeHHd
TOKOM TNPY NPHKOCHOBEHHH K MeTaJIHYCCKHM KOHCTPYKTHBHLIM 4YacTAM
37eKTPOYCTAHOBOK, HOPMaJIbHO He HaXOAAILUUMCH Moj HalpsixeHHeM, HO
MOTYILHM OKa3aTkCsl HOJA MMM BCJEICTBHE HOBpexjenHs H3oasunH. OHO
IpUMEHSeTC B CeTAX, paboTalollHX C M3OJHPOBaHHOH HefiTpaswio (Ha-
npumep, 6 nan 10 xkB). Ecau kopnyc (koxyx) snekTpooGOpyAOBaHHA He
3a3eMJeH, TO an uapvmenuu H30JLUH OII.HOH M3 TOKOBEAVIUMX uacTeH

Al é { HailpACcHHC, Cihe-
JOBATEJBHO, anKOCHOBEHﬂe 4eJIOBeKa K TakOMy Koprnycy Oyper Tak xe
ON&cHO, KaK U K roJioMy NpOBOAHMKY OAHOH ¢haskl.

Ecan kopnyc 3asemJieH, TO NPH HOBPeXACHHH H30J5LMH opHOH H3 (ha3
yepes Hero Oyler NPOXOAHTHL TOK Is, 06YCNOBNEHHBIH MaJblM cONPOTHBJE-
HHEM 3a3eMJIAIOINero yCTPoicTBa Ry W 3HAYHTEJBHEIM CONPOTHBJEHHEM H30-
JALHH ABYX HenoppexjeHHbX ¢as. 3HaueHHe HanpsKeHHs NPUKOCHOBEHUS
HopMupyvercs ITY3.

B anekTpoyctanoBkax o 1000 B ¢ rayxum sasemisleHHeM HeHTpajiH MC-
TOYHHKOB MNHTaHWf (renepaTopoB, TPaHCHOPMATOPOB) 3alLHUTHOE 3a3eMJe-
HYe BHINOJHAETCA NyTeM NPUCOEIHHEHHS HETOKOBeAVIUUX YacTel 3JeKTpo-
o60pyAOBaHNs K 3a3eMJIEHHOMY HYJIeBOMY NpoBoay ceTH. Takaf cucrema
HasblBaeTcsl 3apyaenHem (puc. 25.1).

B 3Tux ycranoBkax (ceTsix) IpH 3aMblKaHUH ofHOH (hasel Ha KoOpiyc
B pesyJbTaTe NOBPeXJIEHHS H30AALHH Bo3HHKaeT oaHogpasHoe K3 (nyThb
TOKa Noka3zaH Ha puc. 25,1), B pesyabraTe KOTOPOro NOBpeXjeHHas 4acThb
YCT2HOBKH (W/IM y1acTOK CeTH) OTKJIOYaeTCsl TOKOBOH 3alUUTOMH, yem u obec-
neunBaercsl 6e30HaCHOCTE NPHKOCHOBEHHS.

Fnaeoit 1-7 TIYD ycraHOBJIEHO, YTO B NOMELIEHHAX ¢ IOBBIIIEHAOM
ONacHOCTEH, 0COGO ONAacHBIX H B HAPYXKHBIX 3JIEKTPOYCTAHOBKax 3aillHTHOE
3azeMJeH’e HJH 3aHyJeHne 06S3aTENbHO BO BCEX CAyHaxX NPH HanpsKeHHH
nepeMeHHOr0 TOKa BHLIe 42 u mocTosiHHOTO TOKa Bhime 110 B. B nomente-
HHsAx 6e3 NOBHINIEHHOH ONaCHOCTH 3aseMjelue Tpebyercsl IPH HManpfxeHHH
380 B ¥ Builue nepeMennoro Toka M 440 B ¥ BHlle NOCTOAHHOrO TOKA.
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QLaooss marrren fnno fa) 1
CDAICHLJICILIIY \oau uu.un;u, 11

3JIEKTpOABHraTesNeil, NycKOBOH annapaTypel, 3JEKTPOHHCTPYMEHTa, KOHCT-
PYKLHH, KapKachl i KOXYXH 3JeKTPOTEXHHYECKHX VCTPOHCTB, a TaKXKe Me-
TaJyIH4eckKHe YaCTH MEXaHH3Ma C 3JeKTpONpHBOAOM, MeTaajHueckHe TpyGH
3JIeKTPONPOBOIOK, KOP06a, JOTKH H T. j1. HecMOTpPs Ha TO UTO XuJbie JO-

Ma OTHOCATCA K NOMelUeHHAM 6e3 NOBHINIeHHOH ONacHOCTH, 3a3eMJEHHIO
(3aHynenuio) mOANEXAT KOPNyca KYXOHHBIX CTALHOHEPHBIX 3JIEKTPONPHEO-

o =
| 1
= /) A

Npa8unetio
o) Henpabussho  g)

Puc, 25.1. 3a3seMJende B 3JeKTpoycTaHobKax 0 1000 B ¢ rnyxosasemncn-
HOH HEHTpaJbIO:

a4 — npucoeHHeHHe K HYNeBOMY MPOBONY CeTH — saHYJ€HHe (npaBHALHO); 6 — npH-
MeHeRHe 8a3eMJAIILere yeTpoicTea (HenpaEHMpHO)

poe MomHocThio 1,3 KBT W Bble, TaKux, kak nocyzOMOeuHble, aBTOMaTH-
YeCKHe CTHpPAJibHbie MAalIMHE, a Takike KOpnyca LUMTOB, IMHTKOB, CBETHJIb-
HHKOB M CTaJjlbHee TPYOBi, KOpo0a, JIOTKY 3/1eKTPONPOBOAOK HA JIECTHHUHBIX
KNeTKaX, B TEXHHYeCKHX HOANOMNBAX M Ha uyepnakax. Meranauueckue 060-
JIOYKH U Gpons KabeneH, KAk NpaBUNO, 0:KHE OBbITh 3a3eMJsieHH B Hauaje
H KOHIle TPacchl.

He noznexar 3aseMsieHHI0 apMaTypa H30JATOPOB, OTTAXKKH, KPOH-
ITeHHB W OCBETHTEJbHAsl apMaTypa HpH YCTaHOBKe HX Ha JAepeBAHHBIX
oropax, Kopnyca 3JeKTPONPHEMHHKOB C BOHHOH H30as11Hed !, CheMHble HaH
OTKPHIBAIOLLKECS JIBEPH HA MeETaJVIHYECKMX 3azeMJeHHbx mkadax. B xu-
JbIX KOMHATaX, a TaKkxe B KVXHAX H VOOPHBIX KBapTHp MeTajjHyecKue
KOpryca CTalMOHapHO YCTaHOBJEHHOTG OcBETHTEJBHOrO 3JeKTpooBopyno-
BaHHg M MePEHOCHBIX GBITOBBIX 3MEKTPONPHGOPOB H MALIHHE MOIUHOCTBIO JO
1,3 kBt (yTiory, yalHHKH, XOJIOAMJbHHKH, nmipeiiHble MalIMHBI H T. 4.) 3d-

! JlsoiiHOH HasbIBaeTcsl 3JeKTPHYECKasi HIOJALMS, COCTOSILAA W3 pa-
Ooueil ¥ NONOJHHUTENBLHOH M30JALMN.
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3eMJATh (3aHyaATL) He TpebyercA. B BaHHHIX KOMHaTax MOryT HpHMEHSITh-
CH npnﬁopbl H MALUHHBI, HMEKOL[He ﬂBOﬁHyIO H30NALHIO, KOT()pre 343eMJATh
(3aHynsnte) He TpeOyercal. Ilpm HMCHONE30BaMMM B BaHHBIX KOMHATAX Ma-
HHH ¥ NPHGOPOB C OAKHADHOH H3oMfAlMEl HX MeTaJHYeCKue KOPHyca He-
06XOAHMO 3a3eMAATh (3aHVJIATDL).

Kopnyca CTanpHBIX MJAH UYTYHHBIX BaHH COENHHNIOTCH ¢ HOMOLLBIO
cTanLHOH NOJIOCH ¢ Tpyb6aM¥u BOAONPOBOAA AJA BHIPABHHUBAHHA NOTeHLHa-
JIOB, KOTOphleé MOryT HOfIBHTBCA Ha KOPNyce BaHHH NPH nOBPEXHNCHHH
CKPHITHIX 3JIEKTPONpPOBOJIOX, HAXOASILUHXCH B KOHCTPYKUHSX 37aHMIL.

B ueTbIpexnpoBOAHBIX CETAX NEpeMEHHOr0 TOKA € rAyx03azeMJeHHOH
HEHTpaJbl0 NPHCOEAUNEHHE KOPNYCOB 3JIEKTPONPHEMHHKOB H apyrux uactelt
3JICKTPOYCTAHOBOK, NOMJIEXALIKMX 3a3eMJCHHI0 K 3a3eMianTensM, 6e3 HOI-
KJEOUeliis K Hy:1eBOMy 3allUTHOMY NPOBO1y He paspewiaercsi, HG0 Hpu
aToM He obecneuuBaercs GesonacHocTe qwofiedl (cM. prc. 25.1), nocKOABKY
NpH 3aMbBIKAaHHH Ha KOpNyC yepes JBA NOCJeAOBATEJNBHBIX 333eMJeHHUA TOK
ofHopasHoro K3 MoxeT oOka3aThCsl HeNOCTATOUHBIM pJl cpaGaTHIBaHHA
3a1LHTHL

ConpoTueietine 3a3eMasiollero yCTpoicTBa HeHTpaself renepaTopo H
TpanchopMaTopor nonaxuo Owitk B cetax 380/220 B He Gonee 4 Om*. Ilo-
CKOJILKY 3a3eMJIeHHe Ha TNOACTAHLHAX ABAsLTC OOLUMM W nas ycTaHOBOK

DI MAIrATo HaTTNna- e orie N RIS AT AT Tur ~TTerTY [T 2 T IV ™

BHICOKOTo HalpfAXKceHHA, TO B HCKOTOPHIX C<aydafx, Olp€AeneHHBlx 1153,
3TO COIPOTHBJCHHE TNPHXOJAHTCA NPHHHMATL Ha OCHOBAHHY CIELHAJLHOrO
pacycTta B 3aBHCHMOCTH OT BO3MOMHOIO 3HaueHHs] TOKA 3aMLIKAHHA HA 3eM-
JI0 B CETH BHICUIEr0 HanpsizKeHHs.

YcTpolicTBO 3a3eMyieHHsl M 3anyJeHHA. B kauecTBe 3asemauTteneii cie-
AyeT B MepBYI0 Ouepelb HCHOMb30BATh TAK HA3BIBAEMEIR ECTecTEEHHbIE 5a-
demautenu, K HIM OTHOCATCSA BOAOIPOBOAHBIE H JAPYrHe MeTaJJIHuecKHe
TpyGonpoBozb 6€3 aHTHKOPPO3HOHHOTO MOKPBITHS, 334 HCKJoueHHeM Tpy6o-
NPOBOAOB C TOPKOYUMH MKUAKOCTAMH HJIM TOPIOYHMH H B3pHIBYATHIMEH TIa3a-
MH, CBHHLOBble 0G0JOYKH KaGesied, MeTaaiHYeCKHe KOHCTPYKUHH M apma-
Typa XKene3o0eTOHHBIX 3AaHHH M COOPYXKEHWH, HMEIOUIHX coeJHHeHHEe C
gemJedl, QYHIAMEHTH, MeTalMYeCKHe INNYHTH, OGCaiHble TPy6W M T. I.
Amomnnuesble oGonoukk Kabedeil M ronble aJNIOMHHHEBEIE [POBOAHMKH HC-
NoJb30BATh B KauecTBe 3a3eMJHTE el He pa3peniaercs.

B Tex cayvasx, Korfla ecreCTBeHHble 3a3CMJHTENH OTCYTCTBYIOT WJIH
X CONPOTHBJEHHE NpeBbllaeT TpebyeMoe 3HAuY€HHWE, YCTpauBAKTCH HC-
KYCCTBEHHBIE 3a3€MJMTENH, COCTOsllHe H3 OTPE3KOB YIVIOBoH cranm (pas-
Mepamn SOX 504 MM} AJIHHOH 2,5—3 M, HCKOHJUIUMOHHBIX CTaNBHHIX TPY6
auamerpoM 50 MM Tol KC AAMHB € TOJUIMHOH CTEHKH He mMeHee 3,5 MM,
OTPC3KOB KPYIJION cTaqau JdamerpoM 12—14 MM, AauHOH o 5 M u GoJee.

* 370 CONPOTHBNGHHE JOJMXKHO OLITh 06ecnedeHo ¢ YUCTOM HCHOJNBIO-
Ballisl eCTeCTReHHLIX 3a3eMaHteneil (CM. Oanee). OIIHBKO BO BCeX Cayudaax
CONMPOTHBJICHHE HCKYCCTBEHHOTrO 3a3eMJIHTEeNSl AOJKHO OHIThb HpH TOM XKe

HalpsskeHnu se Goace 30 Ou.
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YkasaHrHe OTpe3KH (3JeXTPOLB) NOTPYXKAITCA B TPYHT HA PaccTOAHHH
IPyr OT Apyra npHMepHo 3 M H COeAMHSIIOTCA Mexay coboli cTtanbHol no-
JIOCOH pa3mepoM OGBIUHO 4034 MM.

Bepxuuie KOHUBI 3JIEKTPOAOB AOMXKHEI GHITH Ha rayoude 0,6—0,7 M ot
nopepxHocTH. CoefMHHTENbHASA 10JI0CA HIPOKJAALIBAETCS B TpaHuiee riyOH-
noH 0,6—0,7 M. Bce coelHeHHs1 OCYILeCTBJAAIOTCS CBapPKOH.

KonnyecTBO 37€KTPOAOB 3aBUCHT OT HX PasMepoB, VIEJIbHOro COnpo-
THBJIEHHAl TPYHTA, TJyGHHH NPOMep3aHUSl ¥ HEKOTOPhIX APYTHX (hakTopoB H
ONpeAENAeTcs Ha OCHOBAaHMH cHeLHaJbHOro pacyera, KOTOPBIH NPHBOAUTCA
B [49].

B KauecTBe 3a3eMJISIIOILMX M HYJIEBBIX 3aALUHTHBEIX NPOBOAHHKOB B 3JEK-
TpoycTaHoBKax 0 1000 B moryT 6biTh HCHOJB30BaHB METaJIMyeCKHe KOH-
CTPYKUMH 3faHHi (ecnu obecnieddBaeTcsi HajeXXHoe CoelHeHHe 3BEHbEB
BCefi 1leMnH), cTajbHble TPyGBl 3JIEKTPONPOBOAOK, AJMIOMHHHEBBE O6OJ04KH
Kabenel, MerasnnueckHe TpyGonpoeonn (Kpome TpyGONpOBOAOB € TOPHOYH-

MH H B3prBO0HaCHbIMH CMeCsIMH, KaHaJIH3auHhH, UeHTpaJIbHOr O OTOHJIEHHH)
€TaJNINUeCKHEe KOXKYXH HIHHONPOBOIOB, METaNlIHYeCcKHe xrmnﬁn U JIOTKH,

Ll g ey g o) F 4] aa ST e Ty ML A GV AR, B

ny.neable pa6oude nposBoaa snekTpHueckoil cet ', He paspelllaercss HCHOJb-
30BaTh B KayecTBe 2a3eMJIFIOIIHX U HYJeBhIX 3al{HTHBIX HPOBONHHKOB TOH-
KHe MeTaJsHyeckKHe OGOJIOUKH TPybuaThIX NPOBONOB M CBHHLOBHE O0OOJOUKH
Kabeneii (ATITP®, ACPT u 1. n.).

B snektpoyctanoekax no 1000 B ¢ rayxum 3aseMneHdeM HeHATpanR
HyJieBble 3alHTHBIE NPOBOAHHKH AOMMHH OBITh BHOpaHBl TakHM 00pasoM,
4yTOOBl NPH OAHOGMA3HOM 3aMBIKaHWH HA KOPNYC WIH Ha HYJeBOH NPOBOIHHK
NPpoHCXo[HA0 OHICTPOE OTX/IOYeHHe 3alluToil AedekTHoro yyactka. [IpasH-
Jia YCTPOHCTBA 3JeKTPOYCTaHOBOK TPe6GyioT, uTo6bl NMPH 3TOM TOK oAHodas-
Horo K3 B HauGonee ynaneMHOH TOYKe LENH TPEBHILAJ He MeHee 4eM B
3 pasza HOMUHAJbLHHH TOK NJABKOH BCT@BKH OauKaiillero HpeaoxXpaMHTens
UM HOMHHAJBLHBEIA TOK KOMOMHHPOBAHHOTO HJAH TeNJIOBOTO pacuenHTens

Z

ABTOMATHYECKOTO BBIKJIIOYATEIA.

B BO3AYLIHGLIX CETAX NepPeMeHHOro TOka 3aHyJieHHe OCYIUECTBIAECTCH
NpH NOMOLLH HYJEBOTO NPOBOJA, NPOJOKEHHOr0 Ha TeX e Onopax JHHUH,
yT0 W (ha3uble npoeoAa. Ha KoHUAX BO3AVIIHBIX JIHHHI (HIH OTBETBJIEHHH)
anaunoi Gonee 200 M, a TakKe Ha BBOJAX B 371aHH$, 3JIEKTPOYCTAHOBKH KO-
TOPBLIX TOANEXKAT 3aHYJEHUIO, JOJAKHBE BBHITOJAHATECA NOBTOPHBIE 3a3eMJe-
HHA HYJCBOro npoposa oO6unM conpotHeneHueM B cetax 380/220 B -—ne
6onee 10 Om, npy 3TOM CONPOTHBJIEHHE Ka’XKAOro H3 NOBTOPHBIX 3a3eMJie-
HUil 1OMXHO OBITE He Gosee 30 Om.

Hns noBTOPHOro 3aseMy€HHA CJeAVeT B MEPBYIO Oyepenb HCHOIb3O-
EaTh eCTecTBeHHble 3a3eMJHTenH. IIOBTOpHBIe 3a3eMyIeHHS] MOBHILIAKIOT VCJO-
pusl 6e30nacuocTd, OoCOGEHHO NpH OGPHBAX 1IVEBOro NposoAa. B Bo3AyIIHbBIX

i Hyneewe npoBOAa JHHME 3anpelllaeTcsl HCIOJb30BaTh IS 3a3eMJie-
HHA 3JIEKTPOOGOPYNOBaNNS, NHTAIOLETOCH 10 JIPYTHM JAHHHAM, TaK Kak OHH
MOryT OBITL OTKJIOUEHH IJIfl PeMONTA.
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mimax AnuHoi Ao 200 M M kaGerpHHX ceTaAX J06Ofl ANUHBL TMOBTOP-
HEIC 3a3eMJIeHHA He TpeOyioTcs, Tak Kak B HUX OGpHIB HVJIEBOH »KHJH Ma-
JopepoaTeH. B XENHX AOMax ¢ 3JeKTPONJIMTAMH B KBapTHpax HOBTOpIbe
3a3eMJIeHHS1 BHINOJIHAIOTCA H HpH KabenbHBIX BBOAAX.

3auiuTHOE 3a3eMJelle 4 3aHyJeHHe He Bcerjla obecrneunparT Heobxo-
AMMBE yC/10BHSI 6€3011aCHOCTH JIOZleH, CONPHKACAIOUIHXCA ¢ EKTPOYCTaHOB-
KaMH, Tak Kak Jaxke npu Toke oaHo(asHoro K3, npesbmaniiem B 3 pasa
HOMHHAJILHBIH TOK, NJaBKOH BCTAaBKH NPeAOApPAHHTENA WIH paclUenuTens aB-
TOMaTa, CpabGaTHBaHHe 3alLMTH NPOUCXOAHT C HEKOTOPOH BHIAEPXKKOH Bpe-
MeHI (HHOTAA B HECKOJBKO MHHYT). B 3THX ciyuasx uenecoo6pasHo, 0cCO-
OeHHO B MOMEIMEeHHAX C NOBLIIEHHOH ONacCHOCTBLIO, AOMOJHHUTEJLHO K 3aily-
JIeHHIO NMPHMEHATh SAUYUTHOE OTKAIOYEHUE.

UeCKHe BHIKJIOYaTeNH, CHabXKeHubie YCTpOMCrBaMM, pearnpyioilWMM Ha TOK
yreukd. OCHOBHOH YacThiO YCTPOHCTBA 3alllHTHOTO OTKJKUYEHHS SBJISIETCH
mnddepentianbHbli TpaHChOPMATOp TOKa, NEpBHYHOH OGMOTKOH KOTOPOIO
CJyXKaT NpoBOAA 3alnuiaemon ceru. Ko BTOpHUHOH 06MOTKe npHCOeaHHS-
€TCA CXeMa, HemoCcpeACTBEHHO BO3AEHCTBYHOLlAA Ha MeXaHH3M OTKJIIYEeHUS
BBIKJIIOUATEJIA.

CyuiecTByer Gosbllioe pa3HooGpasdHe BHAOB YCTPOHCTB 3alllHTHOTO OT-
KnaoueHtis. HauGonee coBeplleHHBIMH SIBJISIOTCS YCTPOHCTBA  BHICOKO#
YYBCTBHUTENbHOCTH, pearHpymroliye e TOMbKO Ha TIYX0€, HO M Ha HCMOJIHOE
3aMblKaHe Ha 3eMJI0. TakHe ycTpoiicTBA TNpPH NPaBHIBLHO BRGPAHHBIX
yCTaBkaX TOKOB YTeuykH (okono 30 MA) obaapanT GonblINM OBICTPOMIENCT-
BHeM H 3aIMIAIT Ye€N0BSKa paxKe NPH OAHONOJICHOM HPHKOCHOBEHHH K
TOKOBEYLIHM HacCTAM.

OyHKIHK YCTPOACTB 3alUTHOrO OTKJIOYEHHA CBOAATCA K CJAeIYIOLLe-
MY: a) 3alluta OT IJyXOoro 3aMBIKaHHA Ha 3eMJ0; 6) 3alMra OT HENoJHO-
ro 3aMblKaHMSl Ha 3eMJI0; B) aBTOMAaTHYECKHH NOCTOAHHBIH KOHTPOJb CO-
CTOAIHKUA M3ONALMH CeTH M Lcnel 3aseMJieHust (3aHyJIE€HHA); T) CaMOKOHT-
pOJIb.

Hau6onee npocreie annmapaTel 3aIMMTHOrO OTKJAKYEHHS CPaBaTHBAIOT
NpH saMblKaHHH Ha 3eMJII0 ¢ BpeMeHeMm oTkmoueHua 0,1—0,2 ¢ u ofecneun-
BaloT 6e30laCHOCThL TOJILKO NpPH NPHKOCHOBEHHU K 3a3€MJIEHHBIM HETOKOBe-
AYULHM 4aCTAM, OKa3aBLINMCH 10Ji HaNPSiXKeHHeM.

HefictBHe yCTpORCTBA 3aliTHOrO OTKIIOYEHHS OCHOBAHO HAa TOM, 4TO
uepe3s aHpdepeHHaIbHbIH TpaHcdOpPMaTOp TOKa NPONYCKAIOT BCE NPOBOAA
3aliMilaeMOH JIHHHY, BKJIOYaA HyJeBoil NpoBoj, 6larogaps uemy reoMmer-
pHYeCKasi CyMMa TOKOR p2BHA NYJI0 Aaxe IpH HeCHMMETPHYHOH Harpyske
¢a3. Tlpu TakoM paBHOBeCHH TOKOB YCTpOHCTBO He cpaGaThiBaet. IIpu 3a-
MBIKAHHM OJIHOH (pasbl Ha KOpIyc BO3HKKAaeT TOK YTEUKH, He NpOXOASLLHE
yepes pHGdepenlHaapHbifi TpanchopmaTop ToKa. BosHukumili npu 3toM B
nudepeHuuaibioM TpaHcdopmarope TOK HebasaHca BBI3biBaeT cpaGathl-
BAaHHE yCTPOACTRBA 3aILUTHOIO OTKAIOUEHHS.
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YeTaBKa Ha TOK yTeukH Jojikua ObiTe 00.blle eCTeCTBEHHBIX TOKOB
YTEUKH  3JEeKTPONPHEMHHKOB, TNDHCOEHIAEMBX K 3alllMilaeMOH ceTH, B
NPOTHBHOM cJy4yae MOIYT BO3HHKaThL JlomMble OTKJIOYCHHA. Bmecte ¢ Tem
3arpybyeHle YCTABOK TOKOB YTEYKH CHUX&eT HAA€XHOCTb 3alHTHl OT 110-
paiKeHHs 3JeKTPHUECKHM TOKOM.

[Ipimetiende yCTPORCTB 3alHTHOro OTKJIOMEHHS! B 3JEKTPHUECKHX cCe-
TAX KHJABX H OOLECTBEHHBIX 371aHHH B HallleH CTPaHe BeCbMa HepCneKTHB-
Ho. HIX BHezpeHHe NO3BOJHT Pe3KO COKPATUTH 3JIEKTPOTPABMATHIM.

H3-3a oTCyTCTBHS ONBITA HCHOJNBL30BAHHSI YCTPOHCTB  BaILHTHOTO OT-
KJIOUEHHS! B CeTAX XHUJLIX KBapPTHDP NOKA 3aTPYAHHTENBHO JaTb HCUeprbl-
BallllHe pPeKOMenaalnH Mo HX yCTaHOBKE,

[To-BunuMOMY, HanGosee LenecoO6GpasHO YCT2HABJHBATH annapaTt 3a-
ILUTHOI'O OTKJIKOUEHHS Ha BBoAe B KBapTHDY. B 3tOM cayiae ero crepyer
BBIOHpaThL N0 PacyeTHOMY TOKY Harpysky B 3aBHCHMOCTH OT NPHHATOrO B
NpOeKTe YPOBHSA 3JeKTDHGHKAUUU KBapTHp. B KaTanorax Ha ObITOBHIE 3JIEKT-
ponpHOOpH OTCYTCTBYIOT faHHBle O TOKaxX YTEUKM B peXHMe HOpPMaJbHOM
paboTHl, YTO 3aTpyAHAET BHGOD pene yTeukH.

Flpumenenne paspeasrommx Tpancopmatopos, CTpeMieHue K €O34a-
HHI0O HauOOJBIIMX YAOGCTB NPHBENO K YCTaHOBKE B BAHHBIX KOMHATax
KBapTHpP, TOCTHHHL H OOMIEXWTHUH HITENCeNbHBIX PO3€TOK IS BKJKUels
B HHX HEKOTOPHIX OLITOBHIX 3J€KTPONPHEMHHKOB, NOTPEOASAIOIIHX HEeGOJb-
LIYI0 MOIHOCTB. K TakuM 3nekTpOnpHeMHHKaM OTHOCATCS 3JeKTPOOPHTEHI,
BHOpalHOHHble npHGOpbl  AJA  Maccaxka M T.n. OfHako yCTanoBka HITen-
CeJIbHOH PO3eTKH B BAHHOH KOMHATE C npHcoelHHenHeM ee HenocpeACTBEHHO
K cern KBapTHpr ]’IpEIlCTaBJTHET 6e3yc.noaﬁylo ONacHOCTL AJf JiojeH M

KpaliHe TecHoe rnoMelleHHe, B I{OTOPOM HMMEITCA 3a3eMJIeHHble MeTaJsliH-
YEeCKHC YaCcTH — KpaHbl, TPyOGW M BaHHa H T.1.) HEHCHPABHOCTL H30JIALLM
SJIEKTPONpPHEMHMKA HJAM LUTeNcesIbHON PO3eTKH MOXKeT HPHBECTH K THAMKe-
aeiv TpaBMam. lllTencenpbnas po3eTka B BaHHOH KOMHATE AOJXKHA BKJIO-
yaThCs TOJBKO Hepe3 paszeasiowit TpaHcgopmarop, 6naroaaps demy Obi-
TOBOil 3JEKTPONPHEeMHHK H30JHpYyeTca OT oObileii ceTH KBapTHpH, T.e€. HC-
KJIIOYAIOTCH VCJIOBHS, BBI3BIBAIOILUE NMOBBILIEHHYIO ONACHOCTB.

BropHunyio 06MOTKY pasaensooulero TpaHcpopmMaropa H 3aeKTPoOnpH-
eMHHK, NUTAKLLUACA OT HEero, 3a3€MJATEL 3anpelleHo,

IIpy oTcyTCcTBHM 3asemMiieHHs] NPHKOCHOBeHHe K YacTsM, HaXOAAIHMCS
107l HaUpsXKeHueM, MJIH K KOPHYycCY C NOBpeXjeHHON H30MflMell He CO3/aer
ONacHOCTH, T&K KAK BTOpHuHas ceTb pe3zensinilero TpaHcopmaTopa Ko-
POTKA ¥ TOKH yTEeukH B Hefi NDH HCHpaBHO# H3onAUUK HeBenukun. Ecau npu
STOM BO3HHMKaeT [OBpEXJAEHHe H3OJNAUMH M Ha Apyrod (hase BTOPHUHOMH
LenH (ABOHHOe 3aMBHIKaHHe), TO Ha KOpPHyCe 3JeKTPONPHEMHHKA HOSIBHICA
HanpseHHe ©NO OTHOIIEHHIO K 3eMJe, 4TO B HeGJaronpHATHHIX CAV4YanX
(HanpHMep, NPOBOASAIIMA 10N B BAHHONI KOMHATE) MOKET OKa3aThcAl onac-
HpiM. UTOOH yMeubIINTL BepOSITROCThL NOABJEHHS [ABOHHHIX 3aMBIKauMil, K
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paszlensiiolileMy TpaHchopMaToOpy He clieaiyet npucoepHHSITh OoJiee OAHOH
po3eTky. KpoMme TOro, caMM pasfieasiioliie TpaHchopmarTopbl A0MKHE UMETb
BLICOKHH YPOBeHb H30JsLMH, HTO AOCTHrAeTCs CrenHaJbHBIM HCHOJHEHHEM.

Pa3zpen BOCbMOM
NEKTPOOBOPYJOBAHMS

o7 1 r\iris

-

BLUIECTBEHHbIX 3.D,AHVM

OoOw

o |
HUJBIX U

(naBa geaguaTh WecCcTasn

SKCMNYATAUUA IJIEKTPOOBOPYAOBAHUA
XHWJIbIX 34AHNA

OcHOBHLIMH OOLUHMH JOKYMEHTaMH, KOTOPHIMH perjiaMeHTHpYyooTea Tpebo-
BaHua B 00/acTH 3KCMAYATALMH 3JCKTPOYCTAHOBOK JKOGHIX 3AaHuMH, sBjd-
107ca «lIpapdaa TeXHHUECKOH 3KCHONyaTalMM 3JIeKTPOycTaHOBOK noTpebHTe-
ned» n «[lpaBrna TexHuky 6€30NMACHOCTH NPH 3IKCNNyaTalHH 3JICKTPOYCTa-
HOBOK norpebuTteneii»  [48], yTBep:KJleHHble T'ocsHepronanzopom
MusncrepcTea sHepreTuky M sdextpudukaury CCCP,

3TH NpaBuia ABJAIOTCA  OOIUECOIO3NBIMH H 06A3aTeNbHH [J1s1 BCex
noTpebuTeNned 3JeKTPOIHEPrHH He3aBHCHMO OT HX BeJOMCTBEHHOH NPHHAA-
JexHocTd, BMecTe ¢ TeM pSZOM MHHHCTEPCTB H BeROMCTB, MpeXJe BCCro
MHHHCTEPCTBAMH XXKHJIHILHOTO H KOMMYHANbHOTO XO38HCTBA, H3AaHH HH-
CTPYKUMII H YKa3aHIlf, KOHKPeTU3HPYIoLiue TpeGoBaHis B 06JaCTH IKCnaya-
Tall PasnHYHbBIX YCTAHOBOK, HANPHMEP 3JIE€KTPHYECKOro OcBelleHHd, JHb-
TOB, BEHTHJfLKY, KOHIHUHOHHPOBAHUA, 1EKTpOCeTel, 3/eKTPOIVIHT, NpOTH-
BONMOXKAPHbLIX YCTPOHCTB U T. A.

B npeapayiiux paszenax KHUTH yXXe ToBOpHJIOCH O LIHMPOKOM H BCE
YBEJIHYHBAOIIEMCS HCIIONB30BAHUH 3JeKTpHUecKAx npubopos B Guity. HMe-
TEPECHO OTMETHTh, YTO B HACTOflllee BpeMsl [OJy4YaeT paclpocTpaHewke
HOBOe Hallpab/jcHue B 060pVAOBaMHH KBapTHp 6J/0KaMH KYXOHHOH MeGesH
CO BCTPOEHHBIME HpHGOpaMH, HO3BOASAIIMUMH pasMelars GOJbIIoe YHCJIO
npubopos Ge3 VBeJHYeHHS IJOIMaAH KyXHW (no BeptHKajH). OTaenbHble
npu6oOpE  (KOHAHLHOHEPH,, IJIOCKHE 3JCKTPOBOJIOHATPEBATENH HH$ppakpac-
HEle HarpepaTesil B BaHHHX KOMHAaTaXx M T. .} MOryT BcTpaMBaToCsl B
CTPOHTEJILHBIE KOHCpr KiHH. JTO cnocoGCTByeT eile OodbiueMy Hachiie-
HHIO KB2PTHp OBITOBLI npnﬁopaMH

Poct BHyTpHKBapTHpHOI‘O noTpebGJeHnn, ocHaLleHHe HHIKeHEPHBIMH
cay:xbGamH, pasBuTHe OOILEOMOBHX VCTAHOBOK (JIOMOBBIE mpaueynhe,
rJaAHJbHble, CYIIHMAKH, CHCTEMBI INBlTIeVAaJieHHs1 B KpYMHBIX 3MaHHAX) He-
COMHEHHO VYBEIHYHBAET 00beM pPEeMOHTHBIX, NPOMQUJIAaKTHYECKHX H JPYITHX
pabot, pesko noswilacT TpeGoBanus K 3KCnayaTaumil 31aHHA. Ocob6oe BHH-
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MaHHe cJicAyeT yAessITb NOCTOSIHHON TOTOBHOCTH K pafOTe BCEX BHJOB NpO-
THBOIOXKaPHEIX YCTPOHCTB, TpeQOBaHUSl K 3KCIJyaTalHH KOTOPBIX VCTaHOB-
JIEHBI Cllel[HajbHBIMH MpPaBHJIAMM.

[TporpeccuBnoii hopMON 3xKCNAyaTaLHOHHOTO OGCJYKHBAHWS HHKEHep-
Horo obopynoBaHMA KUJNMIHOro Xoasictea ABaserca OJC, npu koropoh
NOBbIIAIOTCA TEXHHYECKHH YpOBeHp 3KCIJyaTalldd, HaJeXHOCTb paboTH
HH>KeHepHOro o6opynoBaHif, COKpalllaeTcss YHMCJIEHHOCTh 3KCHJAyaTallMCH-
ROro nepcorana (cM. ri. 23). B pampuefimem OJC craner oaHuM H3 3.e-
MeHTOB o0weit cucreMbl ACY, XHUIHIIHO-KOMMYHAJbHOrO XO3SIHCTBA
paloOHa, ropoJa MIH Aaxke obnacth. B nactosiiee BpEMH BO BCEX THIOBbLIX
NPOEKTaX 3JIeKTPOOOOPYyNOBaHMSA 3[AHUH NpenyCcMaTPHBaeTCs! NOAKJIOYEliNe
Kk nyuxram OC.

Cornacno paspa6orkaM AKX nyekte OJC (mucnerdep) MoryT Hemno-
CPeACTBEHHO YHPAaBJATE WHXKEHEPHBIMH YCTPOHCTBAMH M PYKOBOAHWTL nCp-
coHajsoM. [lpyras ¢opma opranuszaumm OJC 3akaouyaetcs B TOM, YTO
JUUCNeTYePCKMH NYHKT fIBJISIETCA TOJBKO MeCcTOM cGopa uHGpopMaluM¥ M no
Mepe HanoOHOCTH BbI3BIBA€T COOTBETCTBYIOLIHX CELHaJHCTOB H3 crelHasH-
3HPOBAHHEIX 3KCIAYyaTaUHOHHEIX cayx6. [To Mepe Hakonyenusi onmtTa 6y-
AyT, NO-BHAHMOMYy, BHIOpaHBl HauGoJsee paunHoHa/bHbie (HOPMBI OpPraHH3a-
mun OJC,

MaccoBoe BHeapeHHe 3J€KTPOIVINT NHOTpeGOBano Co3faHMs crelHasH-
3HPOBAHHBIX XO03PaCYETHBIX YUYaCTKOB, OPraHM3YeMBIX NO TEPPHTOPHAJLHO-
MY HPH3HaKy. DTH VYaCTKH OCVIUIECTBJSIOT PEryNApHBH KOHTPOJL 3a pabo-
TOH 3KCIVIYATHPYEMHX 3JEKTPONJMT B KBapTHpPaX, a TakXe 3a MOHTHpYe-
MBIMH BHOBb. DpHrazbl crelHaJH3¥pOBaHHLIX YUACTKOB, pacnojarapilie
HeoOXOAHMBIM HHCTPYMEHTOM, MaTepHasaMu H 3anacHHMH 4acTfIMH, OCY-
HIECTBJAIOT PeMOHTHHE paboTel B KOPOTKHe CPoKU. KpoMe 3kCHayaTaulHoH-
HBIX YYacCTKOB B COCTaBe€ TAaKOro noapasue’eHUss HUMeeTCs PEMOHTHBIR ULEX,
KOTOPHIH BHINOJHAET KaNWTaJbHBIE PEMOHT SJIEKTPONJHT, 4 TakKe CHoco-

An--— I3 TaATaAn ITaTL ITOY AMAnETo by nT

l'l'I 'Ir\l'l'r.'\hhi 71T 1Y T T
UCEH HNoIUIUDVIZILI D OURUTUPDIT M al 11

D l\U!lliJUlJ o on 1.

ITepconan yuacTkoB cHaGxaerc cayxeGHBIMM HHCTPYKLUHAMH, KOTOPBIMH
o6a3al PYKOBOACTBOBATECS B pafore. ¥YkKasaHHas ¢GopMa oOpraHusalmu
00CTyKMBaHHS SJEKTPOIVIHT, HCnoMb3vemMas: B Mockee u Jpyriux roposaax,
BrioJIHe ce6fa onpaBjbIBaET.

BaxHelimed 06JaCTBI0 3KCIJAyaTauHH HBJISETCA NpHeMKa CMOHTHpO-
BAHHOTO 3JIEKTPoOGOPYAOBaHHA HOBEIX s0MOB. O6beM H HOPMBL HpHEMO-
CIATO4YHHX HCTBITAHHE veTaHoBJAeHH pasgenom 1-8 T1¥YD u CHull I11-33-76;
KpoMe TOTro, c/lefiyeT PYKOBOACTBOBATECA MOHTAXKIILIMH H 3aBOJACKUMH VH-
crpykuusamMu. OtMeTHM HauGosee BaxHble BONPOCH, CBSI3aNHBIE ¢ MpHeM-
kofi B skcnayarauMio. Ilpexnae Bcero mpM npHeMke 31ekTpooGOpPYOBaiIkg
HeoGXOMMO pacnofiaraTe NPOTOKOJAMH H aKTaMH O pe3yJbTarax H3Mcpe-
HuH ¥ ONpoBOBaHHS BCeX CHCTeM, BBINOJHAEMBIX MOHTAXKHBIMH M HaJaAcu-
MBIMM OPIaHH3aLHSAMH, IJKCHJIyaTalHOHHBIM OPraHH3alHsIM IONXKHH ObITh
nepeaHbl YePTEXKH ONHOJHHCAHBIX PACYETHBIX CXEM M IJIaHB 3JEKTPHYECKHX
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ceTell, KOTOphHE JIOJIKHB  XPAHHTBCH M HPH DEKOHCTPYKLUMH YTOYHSITLCA.
OGcnyxuBaliuil nepcoHan fosixKeH GBITh O3HAKOMJEH ¢ 3THMH CXeMaMil H
PYKOBOACTBOBaTLCH HMH B paGote.

ConporuBlientie M3OJAUMK paCpeAeWTENbHHX  YCTpPOHCTB, LIHUTOB H
Tokonposogos a0 1000 B, cunoBhix W ocBeTHTENBHBIX CeTe#f, BTOPHUHHIX
uenefd ynpaeJjeHHs, H3MepeHHoe MeraoMMerpoM 1000 B, ponikno 6uITL HC
Meree 0,6 MOM. Ocoboe BuHManMe AOMKHO YAENATBCH COCTOAHHIO CKPHI-
THIX 3JIEKTPOIPOBOJOK, B 1epBYK0 ouYepellb 3aMOHOJIHYEHHREIX B CTPOHTEJb-
Hble KOHCTpPYKLHH.

HeobxoauMoO TIaTeJbHO TPOBEPHTL HCIPaBHOCTL pPabOTH pacliennte-
NleH aBTOMaTHYeCKHX BBIKJOUATesell HA MHOTOKpaTHble BKJKUYEHHS W OT-
KJIIOUYEHHS.

Cobpanuble cXeMbl ynpaejeHHs U cUrHadusallMM OnpoOyloTcst Ha npa-
BHJIIbHOCTE (pYHKUHOHHpOBauusi. IlpouspoguTcsi oOCMOTp  3a3eMJISIIOLLEI O
YCTPOHCTBA M 3auyJsIOLUIRX NPOBOAHUKOB AOCTYHHBIX IJIS1 ocMOTpa. BuimoJ-
HAETCS TIpOBePKa CONPOTHBMeHHs neTnd (asa——HYJb B COOTBETCTBHII C
Y3 1-7, au6o nyTeM HenoCpeACTBEHHOTO M3MepeHHS! CONPOTHBIEHHs (ua-
we), nu6o u3MepeHueM ToKa ofHogasHoro K3 Ha koOpnyc WJIH HyJeBOi
NpOBOA ClielHaJIbHBIMH 11puGopamMu (pexe).

[lpoBepka TeXHHYCCKOTO COCTOSIHUS 3J1EKTPOIVIHT NPOH3BOAMTCA NO Clie-
LFFaJIbHOH MHCTPYKLMH, B KOTOPYK BKJIOYAETCH H HHCTPYKTaxK Hacesenus
O palHOHAJNLHOM ROJBL30BAHMH C LEJbI0 3YKOHOMHH 3HEPruH, a TakXe O
npaBunax TexHukH 6e30NacCHOCTH.

Texyumuit pemonT ajdekTpoobopynoBanusi OCyllleCTBJAETCS Ha OCHOBA-
HUH TexHuueckMX YKasaHHM no OpraHM3auMud W TEXHOJOTHH TeKYulero pe-
MOHT2 XHUJBX 34aHMH, cocTapieHublx JleHWHrpaackuM oTgeneHHem AKX,
B ykasaHuax ycTaHoBJIEHH nepeuexs PeMOHTHHX PaGoT 4 HOPMH BpeMelH
Ha uX BunosHeHHe, HanGonee paxHBe H3 3THX paboT ciepymoLHe:

3aMCHa OTHeJLHBIX YYacTKOB 3JIEKTpONPOBOJLKHM Ha BBOAAX B KBap-
THDY;

nepeTsiKka OOBHCLIEH OTKpPHITOH MPOBOAKH H YCTAHOBKA AONOJHHTE/b-
HBIX KpEerJeHHi;

3aMeHa BBIKJIOYATEJEH, NaTpOHOB, PO3ETOK B OOILUeAOMOBBIX IOMelle-
HUAK;

PCMOHT TPYNNOBHIX H pacipencnuTeNbHLX IHTKOR;

npoBepka 3a3eMJIeHHsl ¥ 3adyJieHds, B TOM HYHcIe OGOJOYEK BBOAHBIX

xoasuxcs Ha 6analce JKIK;

peMOHT ¢OTOBBIK/IOUATENEl JIECTHHYHOrO OCBEILEHHS.

OcMoTpH 371aHHH HNPOBOASATCA BeCHOH H OCEHBIO CHelHajbHBIMH KOMHC-
CHSIMH,

KanuTajasHbifl peMOHT 3JIEKTPONJHT CO CMEHOH BCeX CheMHBIX jetatiefl
ocywecrBasiercsl yepes 10 ner akcnayataumu. Cpokd  CayxKOGbl KOH(OPOK
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3HAYKTENIbHO HHXKE, H UX NPHXOAMWTCS 3aMeHATb Yawle. 1aK, B IUJHTax
«Jlyu», «JlbicpBa» exerolHO npuxoguTcs 3aMeHsTL A0 25 Y%, B niaHurtax
«ToMe» ewre Gosbile. B HacTOfLee BpeMs CPOKH cayxOn KOM(pOPOK 3Hu-
UHMTEJIbHO YBEJHYEHBl 38 CYeT COBeplIeHCTBOBAHMS TEXHOJOTHH HX H3rOTOB-
Jielnus.

Y pyOHJBHHKOB H MepekJioYateheil BoO BPeMsl TEKYyIero peMOHTa NPH-
BOAAT B HOPMaJibHOe COCTOSIHHE KOHTAKTHBle NOBEPXHOCTH, OUHILAIOT HX
OT rpA3H, OKHCJIOB, KOMOTH.

CHibHOMY H3HOCY NOABEPralTCa B npolecce paboThl KOHTAKTH KOH-
TAaKTOPOB 4 aBTOMATHYECKHMX BHKJIOyaTeslell 3a cYeT TeNJOBOrO BO3JEHCT-
BHS 3JIGKTPHYECKOH YT IPM BKJIOYEHHAX H OTKAIOYEHHNX, 4 TAKIKe 3a CueT
3po3uM (mepeHoca MaTepHasa ¢ OZHOIO KOHTaKTa Ha apyroil B npollecce

IlpH skcriyaTagWi M TeKyileM peMOHTe CJeAyeT NpOBEpHTL COOTBETCT-
BHe PacTBOPa KOHTAKTOB KOHTAakTOpPOB, peJie, MACHHTHHX 1nyckateseH
NacnoOpTHHIM AaHHBIM (AJ51 O6IEeNpPOMHIIJIEHHBIX KOHTAKTOpPOB 5-~-20, nJst

ManorabapuTHRIY annanator 2—23 mu), IInu ManoM DacTEoDe H3IMeHSIOTCS

& 4 R4 A L A adadsan uaalauru.vu %1 4 '-l’ l,]_tlll nvlu-luul tlu\.luul.lb ll--"-" 4srira R

3JEKTPOMArHuTHble XapaKTePHCTHKH annapaTypbl H MOIIHOCTb 3JIEKTpOMar-
HHMTa, MHOTZla BO3HHMKaeT BHOpALHA ¢ BBIXKHMAHHeM AYroil mMatepHajda KOH-
tTakra. [lo3ToMy oOuYMcTka ¥ BOCCTAHOBJEHHe HOPMAaJBHOTO COCTOSIHHAL TO-
BE€DXHOCTH KONTAakKTOB, a TaKiKe [QYroracHTeJbHbIX KaMep M pelleToK Hme-
0T BaXHoOe 3HaYeHHe H CNOCOOGCTBYIOT MOBHILIEIHIO HM3NOCOCTOHKOCTH M
CPOKOB paGOTH annapaTtyphl.

CllenyeT Tak:Ke NPOBECPUTE M OTPETYAHPOBATH NJOTHOCTL H TAYyGHIY
BXOla HOXeH pyOHJIBHUKOB H NepekjlodaTenell B ryOkH, ofecneuuBaTo OJ-
HOBPEMEHHOCTb JIeHCTBHSI KOHTAKTOB JBYX- H TPEXMOJIOCHBIX annaparos;
AJI 9TOr0 OHM NOMXKHE OBITL HaJeXHO 3akpenyieHH Ha oGileM Baay. lle-
Jecoobpa3HO H3MepATb AUHAMOMETPOM KOHTAKTHHE HAXKATHS, KOTOPHIE
OOTXHBl COOTBETCTBOBATH NHACHOPTHHIM JAHHBIM HJIM TNpHBEINEHHbBIM B TeX-
HHYECKHX CHpaBOYHHKAaX.

HeoGxonumo TIAaTeNbHO CJeAHTh 332 THGKHMH CBSI3AMH (akeThl M43
MEAHOH (OJbTH) SMCKTPOMATHHTHBEIX annapaToB, COEAHHAIOLIHX MNOABHKHBIIN
H HeMOABHXHBEIH KOHTAKTH. [locTenennnblil BLIXOX H3 CTPOsl OTAEABHBIX Maac-
THH BBI3BIBaeT yMeHblIeHHe CEeYeHMH N MeCTHBIH Neperper Hpu NPOXOMXKIUC-
HHM TOKa, Jlaxe He NMPEBHIILIANOIIEr0 HOMHHAJLHOTO, CJ€AOBATEJbHO, ITH
rubxde CBASH NnpH noppexzaeHny Gosee 30 Y% niacTHH Hajgo 3eMeHSATDH.

Kontaktopel, paboTaioupe Ha nepeMeHHOM TOKe, CHabXalTCsl KOpOT-
KO3aMKHYTBIM BHTKOM Ha MAarHHTONpOBOJAE M3 MeAM MAM JaTyHH, HpeAHas-
HaueHHBIM ANS YMEHBLIEHHS] Jipefe3XaHHsi MarHHTHOH CHCTEMBl, KOTOpas
BEI3LIBAET TyJ, HENONYCTHMHH B KHJAOM 3jaHum. I[losTOMy HeoGXogumo
NpH TEKYLIeM DEMOHTC IDOBEPATh LENOCTHOCTL KOPOTKO3aMKHYTOro BHTKA.

HeoOXonuMO cnieduTs 3a COCTOMHMEM CHCTEMH PasiMuHBEIX pesie, Mac-
MHTHBIX mycKaTened M T.M. IIpH BoO3HMKHOBEHHM ypeaMmepHOro luyMa OF
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STHX anfapaToB NPOM3BOAKTbL CTHTHBAHHE CTaJbHBEIX IJIACTHH CepAeYHH-
koB. [locne pemotnrta amnapaTypa nmpoBepsieTcl HOA HaNpPsiKeHHeM.

Cnenver KpaTko OTMETHTBL HEKOTOpPHE OCOGEHHOCTH IKCIVIyaTaluu JEg-
TOBHX YCTAHOBOK. B COBpEeMeNHBIX 3[aHHAX NPUMEHAITCH JHPTH ¢ KOPOT-
KO3aMKHVTHMH OJIHOCKOPOCTHBEIMH  3JIeKTPOJIBUTaTeNsiMH, B HOC/eHee Bpe-
M$l — JIBVXCKOPOCTHEIMH, 4YTO HBJISIETCH NPEANOUTHTENBHBIM, TaK KaK 1103-
BoAfieT OOECIeYHTh MEHBIIIH H3HOC TOPMO3HBIX KOJIOAOK, a rjaBHoe HoJee
TOYHVIO OCTAHOBKY KaOuHBL. B MHOr03TarKHHIX 37aHHAX HCIOJAB3VIOTCH CKO-
pocTnele nNHQTH € 3JMEKTPOABHIraTeasiMH NOCTOSHHOTO TOKa (Nocjenosa-
TEJbHOTO HJIH CMEeLIaHHOTO BO30OYyXKAeHHs), NPH KOTOPHIX JIETKO OCYIIecTBJid-
eTcHl NJaBHOE peryaHpoBaHHe CKOPOCTH B LIMPOKHX Npesenax.

TopMosHHe 3/1eKTPOMATHHTH JHQTOB, K3k NPaBHJIO, HMEKT KPYTyK
TATOBVK) XapaKTePHUCTHKY, YTO OUeHb BaiKHO AJsl TOYHOTO H 3IKCTPEHHOro
OCTaHOBA KaOHHBDIL

Texunueckoe obcay:xiBanHe nudTOB, a TakkKe HX MOHTAX H HaJalKa

OCYLLECTBAAIOTCH Ha ocHOBaHuy «[IpaBun  yctpoiictBa ¥ 6Ge30nacHOH 3K-
ciavataums audTos», viBepxAeHubiXx [ocshepronansopom CCCP u cor-
Jacopannkix ¢ BLCIIC, a takxe «IlonoxkeHus no OpraHusauusM TeEXHH-
ueckoro obcnyxupanus  Jaudro B ropogax PCOPCP» (JleskHHUU AKX
umens K. J. Flamdunosa).
JKaHHI, PEeMOHTY, KBamupHKaunn nepcona.na I\a;l{ﬂbh{ BBOJIHMHI B JlEhCT-
Bue JUPT A0 KeH HMeTs aKT TeXRHYECKOH FOTOBHOCTH W NpPHEeMKH.
CylLUeCTBYIOT H JIOKYMEHTH, ONpefensi:olllie NOPAAOK H CPOKH npOBeieHHS
IJIAHOBO-TIpeVIIPeINTENLHBIX K KanHuTaablbHX PeMOHTOB,

[ToBuilleHHBle Tpe6OBaHHA K JHPTOBOMY XO3HCTBY J€TKO OOBACHHMHE,
NOCKOJIBKY OHO f[ipH HenpaBHJILHOM OOCJYXHBaHUH MOXET Mpe/CTaBJIsATh
cepbesHyio offacHocTte Aasf  Jofged. O6GcnyxuBaHHe W PeMOHT JHGTOBHIX
YCTAHOBOK 1POM3BOASATCH, KaK INPaBHIO, CHCLHAJH3HPOBAHHBIMH OpraHuia-
IHAME XHJIHLIHBIX VIIPaBJCHHH.

Ilpu paborax no O6CIVKHBAHMIO 3JeKTPOYCTAHOBOK JIOJIKHB CTPOro
cobnmopaTtbcs TpebopaHusl NPaBHA TeXHHYECKOH 3JKCTIJyaTaUHH H TeXHMKH
6e30MacHOCTH, VCTAHERANBAKWLIHE, KakHe paboTel BeCTH HPH NOJHOM OT-
KJIOYEHHE, MPH 4YacTHYHOM OTKJIKYEHHH W 6e3 OTKIUEHHH HanpfxKeHHs.
OcoGeHHO BaxKHO CTPOr0O CIEAMTbH 32 O6ecneyeHHeM 3NEeKTPOYCTaHOBOK
HeOOXOAHMBIME 38IIHTHLIMU CPeACTBAMH N0 VCTAHOBJEHHBIM MHHHMAaJbHbiM
HOPMaM, a TakKxe H3MepHTeJbHEME npu6Gopamu. Ma naubonee neobxonmu-

ASLIYW ooy AR Ty o O o n f=YsTal 81 t o I‘lﬂilﬁﬁhf\n L O W ORS RA DY
VLI N Awlrl VWAL VD OILLEL ] | FLwd lJ\,U addid IIIJIIUUIJUD J nosmwin IVL N,

-

npubopul N8 onpepesicHus CONPOTHBACHWA  3a3eMJieHHS, CONPOTHBJEHHS
neTJH  (pasa—HyJb, TNepeHOCHBIE amnepMeTpul  (KJewlH), BoOJbTaMiep-
BATIMETPH], HHAHKATOPH HanpsiXKeHHH.

B 3akJwueHHe OTMETHM KpaiiHe BaxKHOe HOBOBBejeHHe. KakK H3pecTHO,
XKUIBLE NPH Bbe3jic B KBAPTHPY 3aHHMAKTCH Pa3fHYHEIMH HOAEJNKaMH,
CBSi32HMLIMK CO cBepJieniieM cTeH. [IpH  CKpHITOl NPOBOAKe 370 Kpaiine

A —
I¥LVIC & PI.J.I hiaas

290



onacio, CrnefveT BHAABaThk KWIbllaM Maclopr Ha KBAPTHPY, B KOTOPOM
AOMIKeH GHTh CrEelHaNbHB YepTeX ¢ TOYHOH HAHOCKOH TPYIIOBON 3JIeK:
TPOCETH, YTO NO3BOJMT H3GexKaTh HENPABHIBHHIX AeHCTBHH XHIBLOB. bo.ab-
Y10 PasbACHATENBHYIO PaGOTy AOMKHB BECTH 3HEProcOHITE MO O3HAKOM-
JICHHIO €O BCEMH OCOGEHHOCTSIMM  COBPEMEHHOro  3JeKTpoobopyROoBaHUSA
30aHHi, B TOM 'IMCJIe, KOHEYHO, H 1O SKOHOMHOMY pPaCXOAOBaHHI 3JEKTpO-
SHePTHH.

naBa gsafuaTh cegbmas

IKCNNYATAUUA INEKTPOOBOPY L OBAHUA
OBLLECTBEHHbIX 34 AHWA

27.1. Drcnnyatauma OCBETUTENBHBIX YCTAHOBOK

OcBeTtutencuas yCTaHOBKa He MOXKET OCTaBaTbesl 3(p¢eKTHBHOf, ecan He
Oyner ofecrnieueHo Halnexkalllee ee O6GChyxRuBamume, Jlna obGecneuenHs ipa-
BHJLHOrO W HOPMAaJBHOrO () yHKUHOHHPOBAHHS OCBETHTEJbHHIX YCTAHOBOK
1Heo6X0aHMO:

a) OpPraHHv3OBaTh TUIATEJNBHVIO HX NPHEMKY MOCJe MOHTaXa W Iposep-
Ky COOTBeTCTBHSl IPOEKTHBIM pelIeHHSIM, aHAJOruuHas [pHeMKa A0JXKHa
NPOH3BOAKTCH NMOCNE KANUTAJLHOrO PEMOHTA;

6) npoBoAMTB pervasipuyvio (N0 rpadHky) yHCTKY CBETHJIBHEKOB;

B) NPOH3BOAHTL CMeHY HeperopeBlIHX uJH oOTpPabOTaBLIHX CBOi CPOK
JlaMili;

I} OCyLLeCTBJATb CHCTeMaTHYeCKHH OCMOTP M IJIaHOBO-NPeAynpCai-
TEJBHBIH PeMOHT CBETHJIBHHKOB K SJIGKTPHYECKOH CeTH.

Ilpu npueMKe OCBETHTENBHOH YCTAHOBKH B 3KCHJIyaTalHi) HeOOXOAHMO
TIIATENILHO CBEPHTH HCHOJHEHHe B HaType ¢ paGouuMM¥ yepreXaMH NPOcK-
Ta. ECcam B npoliecce MOHTaXKa HWMEJH MECTO OGOCHOBAHHLIE OTKJIOHEHHS OT
NpOeKTa, OHH AOJIKHH GBITH OTPaXKeHH B HCHOJHHTENbHHIX YEpTeXKax MOH-
TAXXHOH OpraHu3aluy u COrJacoBaHBl € NPOEKTHOH OpraHu3allted.

B npouecce npueMKH KOMHCCHA 00f13aHa BHINOJHHTBL 3aMepH HanpsxKe-

g ra ATIIMC AL
oA Ha OJIHddHLINA

THIbHHKAX.

CrnenyeT npoH3BeCTH € MOMOILbIO JIIOKCMETpa HM3IMEPCHES OCBEILEHHOCTH
B [IOMellleHHsIX H Ha OTHeNbHbIX paboyux Mectax. PesynbTaTel H3MepeHHil
JOJKHEL COOTBETCTBOBATL MPOEKTHHM pelneHussM (¢ yueToM KO3(dpHUHEHTA
sanaca). K comxaneHMIo, fioka ellle He BHIVCKawTcA NpHOOpH A4 tpoBCp-
KH KayeCTBeHHHX MoKasaTtenefl OCBETHTENbHBHIX YCTAHOBOK. Jlnst 3TOro
NONMBL3YIOTCS1 PACUETHHIMH METOAAMH, H3JOXEHHHIMM B TEXHHYECKOH JHTepa-
TVpE.

Jloskibl ObITh TIPOBEpPeHE! HaJHuHe H HCrpaBIOCTb npucnocobaenii
a5 focTvNa K cBetusbpiikaMm. OTMCTHM, YTO OTCYTCTBHE YCJOBMiT Aas
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OricTporo H 6e30naCHOrO JOCTyNa K CBETHABHHKAM 4acTO HBAAETCH NpHYH-
HOIl HeyIOBJIETBOPHTEJILHONO COCTOSIHHS OCBETHTENIbHHIX YCTAllOBOK BO MHO-
rux obuiecTBenHHX 3aHusX. Y3 HanboJdee BamubX BONPOCOB NPHEMKH
3NeKTPHYeCKOH 4YacTH OTMETHM EeoOXOIHMOCTL 1POBEPKH COOTBeTCTBHSA
NPOEKTHHIM pellleHHsiM ceueHHH MPOBOAOB, TOKOB MJABKHX BCTaBOK MNpezo-
XpaHuTesnell H paclenHTeNcll aBTOMATHYECKHX BBIKJKOYATENEH, NOCKOJNbKY
ouMOKH MOHTaXa MOTYT IPHBECTH K BO3TOPaHHIO NPOBOJOB.

CBoeBpeMenHag 3amMeHa JaMil fBJISETCH BaxXHBM 3BeHOM TNPaBHJILHO
NOCTaBJIEHHON 3KCcIayvaTalH ocpellleHHsi. CPpOKM ¢ayxOul JaMi onpepets-
JIOTCH BAHHBIMH 3aBOJA-H3TOTOBKTENSH, KOTOPHII rapaHTHPVeT BpeMms, B Te-
yeHHE KOTOPOr0 HX CBETOBOH IOTOK, a cJeaoBaTenpHO, H CBETOOTAaua
6an3ky K HOMHHAJBLHBIM, ¥ JaMin HakaluBaHHM® CcpPOK CAyXOol u Bpems
B0 ee feperopaHusi OTIHYAKTCH MAaJo,

Kto kacaetrcs rasopaspsiiHbIX HCTOYHHKOB CBeTa, TO H 1OCAE PE3KOro
CHHXKEHH§ CBETOBOrO NHOTOKa B Pe3yJbTaTe CTapeHHsl OHM MOryT (VHKINO-
HUPOBATE e€llle JOBOJIbHO JIOJTO, HO OCBEIleHHOCTH NOMeELeHHil NPH 3TOM
YK€ CTAHOBATCH 3HAYHTEJBHO HHXKE HOPMHPYEMBIX.

Ha npaktuke, K coxaneHnio, uaille NpHMeHseTcs 3aMeHa JiaMM mocJe
HX neperopanns. Takoil cnoco6 HasbiBaeTcs MHAHBHIvaJbHbIM. Doaee mpo-
TPECCHBHBIM  ABJSIeTCA  HHIAMBHAVAJBHO-TPYNNOBOH cnocol, KOTlla JaMiibl

e} awmitl 1N urTonenuuw 70— RO L uANMUINNRAaY
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yacoB ropeHns. B 3ToM cayuae HCKJIOYAETCA CHHXKeHHe OCBELLEHIIOCTH, YTO
OYEIB BaXKHO IAf ILIKOJ, NPodTexyuuJHil, PAna nomewLleHui JeueOHBIX 371a-
HIfi, HHXEHEePHO-1a6GoPaTOPHEIX KOPHYCOB, NPOEKTHO-KOHCTPVKTOPCKHX Op-
rasu3aunl, TOProBHIX 3aJI0B Mara3uwHOB W psana apyrux saanni. CHsTwe,
BO elle He BHIeAUIHE M3 CTPOS JaMmnbl B LEJSX S9KOHOMHH MOryT OHTh he-
NOJb30BaHbl [N OCBELIEHHS PAa3JHYHLIX BCHOMOTraTeNbHBIX NOMELIeHHH H
JPYIHX MECT, JIETKOAOCTYNHHIX AJAsi CMEHH Neperopeslunx JaMil.

IlpaBnnbHag nocTaHOBKA 3KCHAyaTalMH OCBETHTENBLHOH YCTAaHOBKH He-
BO3MOXHa 6€3 perynsipHOil wucTxku ceeTusvHuxog, TlpaBHaa TexHHYeCKOH
IKCIAYATAUMH  JIONVCKAr O6GCIyKHBaHHE CBETHIBHHKOB CO CTPEMSHOK,
NPHCTABHLIX JIeCTHHLl NPH BEICOTe HX pasMelleHus He Gonee 5 M. OnHako
BO MHOTHX CJHyyasiXx CBeTWIbHHKH NPHXOIHTCH yCTaHABAMBATL Ha 3HauH-
Teabno Gosblieil BHICOTEe — o 15 M. B aThx cayuasx caeflyer npHMeHsiTh
necaMoOXo[HHe U CaMOXOMlible NepeiBHXHble YCTpOHCTBa, B TOM YHCMe Te-
JIECKONHYECKHE BBIILUKH, KOTOpPble I1OKa H3roTOBJATCA B HeA0CTATOUMBIX
KOJAMYeCcTBax.

Bo MIIOTHX 3paHHAX, HanpEMmep TeaTpaxX, KHHOKOHLEPTHEIX 3alax,
KPVIHEX KolpepeHL-3anaX, YCTPaHBaKTCH CTalHOHAPHEIE W BHIKATHHE
MOCTHKH, NO3BOJSIIOLIHE OSCCNEUHTh JETKHI H [POCTOH AOCTYH K CBETHJb-
HHKaM I8 HX YHCTKH M CMeHBl JaMil. YacTo CBeTHJIBHMKH KPENATCA K ne-
pHJaM MOCTHKOB, H 1O 3THM e MOCTHKaM (uallle Bcero MeTalJHyecKuM)
NIPOKJAALIBAIOTCH 9JEKTPHUECKHE CETH, CHJOBHE M OCBeTHTEsbHBE. OAHaKO
Ha H3TOTOBJIEHHE MOCTHKOB pacXOfyerTcH MHOro MeTraszJja M OHH yZAOpOKa-

HOTN uMena
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KT CTPOMTENLCTBO, B CBA3SH C YeM HX NpHMeHeHHe Tpebver cleuManbHoOro
paspelenus MHHHCTEPCTBA HJH BEIOMCTBA, K KOTOPOMY OTHOCHTCH JaHHOE
CTPOHTENLCTBG. BO3MOXKHBI M ApVIHe KOHCTPYKTHBHBIC pelleHusi, HalpuMmep
obcayuBaHHe C PasiHYHBIX NJOAA0K, GankoHoB H T.1. [lostoMy HEOOG-
XO[HMble MePbl OJ51 AOCTYNA K CBETHIbHHKAM JOMKHEL MPeAycMaTpHBaAThCS
NPOCKTaMH.

HopMamu npoexTHPOBaHMs VCTaHOBJEHH OfpefeneHHble KO3 HIHEHTE
3anaca, BBOLHMEIe TNPH CBeTOTeXHMYECKHX pacyeTraX, W CPOKH YHCTKH CBe-
THIbHHKOB, s paccMaTpuBaeMBX NOMeLIeHHH M OOLeCTBeHHBIX 3[auMi ¢
HOPMaJIbHOH CPENOH YHCTKH CBETHJIBHHKOB AOJKHB NpPOH3BOAHTLCH He pe-
xke ] paza B 3 Mec.

B saBucumocTH OT KosmuecTBa OGCTYXKHBAaeMBIX CBETHIBHHKOB, CTEIC-
HR 3arpsisHeHHsl W JPVTHK YCJOBHH YHCTKA CBETHJABLHMKOB MOMKET HpPOH3-
BOJIHTCS Ha MeCTE KX YCTAHOBKH, OAHAKO BO MHOTHX CIy4asiX 3TO 3aTpVi-
HHTENbHO, OcoOeHHO Ha OONbLIOH BLICOTE, a MHOrAa AJA YHMCTKH OTpama-
TeJeld H paccewBaTtesell  TpeGyioTcs  CllELHANIbHbie  MOKOLIHE CPeCTBa
H3roTOBJIfieMble MO CHELHAJBHEIM pelenTan.

[Ipu GoablioM uKcne CBETHIABHMKOB, OCOGCHHO B KPYNHBIX 30aHHAX,

HEeNeCOO6pa3sHo NPOH3BOANTE YHCTKY He B MeCTax HX yCTAHOBKM, a8 B clie-
nHankno o60pyAOBAHHEIX MacTepckHX. B Hacrtosiilee Bpems pa3zpaboTaHbi
H H3rOTOBASAIOTCH CBETHJBHHKH, HMEKUlHe JIerko CHHMAaeMble OTparaTenH
H paccexBaTeny, KOTOPHE H JOCTABJAIOTCH AJA OUHCTKH B 3TH MacTepPCRHeE.
K coxanenniw, noka Takux macTepckux B ropopax elle o4edb MaJo, H 370,
KOHEYHO, yCJOXKHAET H VXyillaeT 3IKCHAyvaTaluiw. Kak npaeuno, Her cre-
LHAJbHOTO O0YYE€HHOr0O 3IKCMIyaTaLHOHHOTO IepcOHalsa, YTO TakiKe $BJA-
€TCH KPYOHEIM HEJIOCTaTKOM. B yHOMAHYTHIX MacTePCKHMX HWJH B KpaiiHeM
cayyae B KJaJOBBHIX Hag0 HMeTh 3anac CMeHHBX JeTajieH, JaMll, 3JeKTpo-
YCTaHOBOWHBIX M3A€RMH H T. . 37€Ch e IOJXKHH HaKalJIHBaTbCs BHILLCH-
e K3 cTpod JIOMHHECIEHTHHE H [pPyTHe rasopaspsiiHbie JaMnbl AJs

IHg ¥ HeHThanMzanHe pTvTH L

hdndedahed AAEEF] NN Eial a pridedri Apfiay gy aal

NOCJIeAYIOLIETC BHIBO32 HX B MeCTa H3Bjeue

[lpu ceppesno NOCTaBNEHHOH W NPABKJIBLHOH OPraHM3aLHK 3JKCIJyaTa-
LHH OCBETHTEJbLHBIX YCTAHOBOK HEOOXOAMMO OCVIIECTBIAATH NJIAHOBO-TIPEAV-
NPeANTENbHE  OCMOTP, TMPOBEPKY H PEMOHT CBCTHJIBHHUKOB H TPOBOJOK.
Cpokn ocMOTPOB H pPeMOATOB 3JIeMEHTOB OCBeTHTEJBHOrO OBGOPYAOBAHHA
YCTAHaBJIHBAIOTCA HA KaxJoM MNpEINpPUATHM M B 3JaHHH Ha OCHOBAHHH
NpaBHJ TeXHHYCCKOH IKCINIYyaTanHu.

MoxHno pekomenaoBate [50] B nomeinenuax ¢ HOpManbHO{ cpefoit
Cleflylollie  CPOKH  TJIaHOBO-NPeAYIPEAHTENbHEX OCMOTPOR H PEMOHTOB:
CBCTHJ/IbHHKH, IIMTKH, BHIKJIIOYAaTeNH, PO3ETKH paboyero ocpemenus — 3 pa-
3a B roji, aBapuHHOro K 3BaKyauHOHHOro ocBeinenHsi — 4 pasa B rofl, ycT-
POACTBA aBTOMATHYECKOTO aBapuiHOr0 nepekmoueHns — execyTouto. Co-

' Hu B koem ciyuae ne cnepver eubpachiBate H pasGiBaTh rasopas-
psARHEE naMnbl B OJlle MYCOPHBIE CBaJKH BO H30CKaHHe 3apaxeHHs Ok-
pPyKawilleii cpeabl,
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OTBETCTBEHHO B CBHIPHX, 02000 CHIpHIX, 110Kapo- KW B3PLIBOOHNACHHX NoMelle-
uuAX — 6 pas B roa. I[IpoBOAKH CKpHTHLIE JOAXKHE NPOBEPATECH He pexe
2 pa3 B roz, a B ChIpHX nomelieHusix — 4 pasa B rog. [lpn 310M, Kak yxe
YNOMKHANOCE B IV 26, B nepByl0 OYepenb H3MepSieTcsi CONPOTHBJIEHHE H30-
asauny. Cneaver TakXKe NOBEPHTh LEAOCTHOCTb 3azeMasiionluX  (3aHynsio-
U1MX) NPOBOSHHKOB M KoHHeHcaTopoB B [IPA  JioMuHeCUHEHTHBIX CBETHJIb-
HHKOB.

B sakaroyeHne oTMeTHM HeOGXOAWMOCTbL coOMoieHus TpeGOBaMMiT TeX-
HEKH Oe3omnacHOCTH npu pabOTax Nno MOHTaxKy H DEMOHTy OCBETHTEJbHEIX
yCTaHOBOK.

27.2. OcHoBHbIE MOMOMEHMA NO 3KCNAyaTallum CUAOBOro
-:nnu-rnnnﬁnnunnna L4 &2

Rl pdd i wf i A RLF

CuaoBoe anekTpobopyaoBalHie OGIIECTBEHHEX 3/1aHKA COCTOMT K3 3JieK-
TPOABHTATENCH ¥ NMYCKOPeryJHpyIollleli annapaTypel TeXHOJOTHIECKOTro, ca-
HUTAPHO-TEXHHYECKOTO, IPOTHBONOXKApPHOrO  oGOpYyAOBaHNs, HOABLEMHO-

THAULATIONTURIY YVoT
l"LLll\a 2

o [8}74 VANNNAITGIIY s vairrsiinn O A anarrnninir.
llvl—llllmn JL;

aHOBOK, YOOPOUHHX MeXaHM3MOB, a TakKiKe 3JEKTpONnpH
€MHHKOB TeIVIOBOro, y4yeGHOro, sabopaTopHOro, JeueGHOro OGOpynoBaHMsA
H APVIHX aHAJOruyHBIX annapaTtoB W NPUGOPOB M CUJOBOI 3JIEKTPOCETH €O
BCEM KOMILJIEKCOM NPOBOAHHKOB, pacrpeiefiHTeNbHBIX YCTPORCTB H 3JEKTPO-
MOHTaXHbLIX U3AEHI.

CunoBOe  371eKTPOOOOPYVAOBAHHE, KAK H OCBETHTEJbHHlE  YCTAHOBKH,
TpeGver TIIATEJIbHOH IPHEMKHM B 3KCHJIyaTaUHK, CHCTEMATHIECKOro Haji-
30pa, NJaHOBO-NpeAyNPeoHTEeNbHOrO H APVIHX BHAOB pemMoHTa. O6CayxH-
BawLKi TNEePCOHAN AOJMKeH HMeThb HeOOXOAHMYI0 NOAFOTOBKY M CTPOTO
cobmoaaTh TpeGOBaHHA TexHHKH O6e30nacHOCTH, YCTAaHOBJIEHHEE NpaBuJa-
MH TeXHHYeCKOll 3KCHAvaTalhd M TeXHHKY 0e30NacHOCTH, a TakKxke Crelu-
anbHHIMKE WIACTPYKLHAME W VKasaHuAMM. 3a mnocdelHHe oAbl B KPYNHEIX
ropoiax co3AawTcs M (PYHKUHOHHPYICT CHCHHAIH3IUPOBAHHBIE OPraHH3allHH,
OCVILECTBJSIOLUIHE MOH1aX K 3KCIMYATalHIC TEXHOJOTHYECKOTO (XOJ0AHJb-
HOTO K 3JEKTPOMEXaHHYyecKoro) OGOpVAOBaHHs NpeArnpHATHH TOPropiH H
obulecTBeHnoro mnutaHus, JaudToB (06 ITOM yHXKe roBopuaoch B ri. 26),
NPOTHBONOXKAPHEIX YCTAHOBOK, LEHTPaJbHHX TENJOBBIX NYHKTOB M Hacoc-
HEIX, 4YTO ABJHAETCH BeCbMAa ue.necooﬁpasnbm KakK 1o TeXHHUEeCKHM, TaK H HO
9KOHOMHUECKHM COOBGpaKe M.

Huxe paccmatpusawoTcs Haubojce BaxKpuble M XapakTepHble BONPOCH

IKCNIVATALHH, BMELHe o6HlHH XapakTep.
Moy nbuemye B IKCRIYATANMIO JOJIXKHO ORTL NPOBEPEHO NOJIIOE COOT-

TMpy npyeMke B 3KCANYATANHI0 JOJINHO
BeTCTBHE NPOEKTHBIM pemienuaM  TpeGopauusM II¥3, VcranosneHHbe
3MeKTPOABHIATENH, MYCKOPETVAKPYIOLIAA anmnapaTtypa, pacnpelesHTe/bHble
VCTPONMCTBA, LIMTH, HIWTKH AOJKHBH HMEThb HCNOJHEHHC, COOTBETCTBYIOLlee
yCAOBHAM OKpVIKamwlleld cpeabl.

B npouecce MOHTaxka 4acTo BO3HHKAKT OTCTYIJIEHHS] OT NPOEKTa B
pe3vabTaTe 3aMeHBl TeXHOJOTHUECKOro 06opynoBaHHH. ITH  OTCTYIJIEHHSH
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AOAXKHEl OBITE COrJIacOBaHBl € NPOEKTHOH OpraHMsalMell H He JOJKHBI BbI-
3LIBATH [IPEBBILIEHHs MPOIYCKHON CHOCOOHOCTH BCEX 3JIeMEHTOB CHJIIOBOM
CeTH.

IKCNNIyaTALHOMHLI TePCOHAN AOJXeH ObiTh obfecneueH paGouuMu uep-
TEXAMH M CXE€MamH, HA KOTOPHIX VKa3aHH TeXHHUECKHe napaMeTpel CeTY
(mowmocTte, TOK, cevenne H T.1.). He cnenyer monyckaTh npHMeHeHHs He-
KaanOpOBAaHHEIX NJIaBKHX BCTAaBOK INpeOXpaHHTEneH, a Takie aBTOMalH-
YeCKHX BHIKJIYATeNell ¢ PACLeNuTeNsMH, YCTAaBKH TOKa KOTOPHIX Heo6OocHO-
BaHHO 3aBhHIIIEHB, JTO XK€ OTHOCHTCH K 3ameHe annapaToB 3alluThl [IpH
pEMOHTaX.

Heo6xoaumMble Mephbl no HaAjexallleMy COLEPKAHHIO annapaTypel aHa-
JIOTHYHH YKas3aHHEIM B rJ. 26. DNeKTpPOABHTaTeNH pe3epBHBIX MALUHH M
MEeXaHH3MOB AOMMHUK ORITE NOCTOHHHO TOTOBH K 3anycky. Cnenyer cTPo-
ro cobmopate Tpeboparus . V-1-31 [1¥Y3D B oTHOWIEHHH AHCTAHIMOHHOTO
HWIH aBTOMaTHYECKOro VIPaBJIeHHsl 3JIeKTPOJBHraTesieM Kakoro-jubo mexa-
HH3Ma, HaANpHMep VCTAaHOBOK MO cyabpaTauuu KapTodens B CTOJOBHIX H
pecTopaHax, TpPaHCIOPTEPOB, a TaKiKe MOXapPHBIX H JIPYTHX HACOCOB ¢
JHCTAHIHOHHLIM 3anyCcKoM. B 4YacTHOCTH, BOMM3H TAKOTO MexaHH3Ma JOM-
JKeH OHITh yCTaHOBJIEH annapaTr aBapHiHOTO OTKJKYEeHHN, HCKIKYaKoLHii
BO3MOXHOCTh JIHCTAHUKHOHAOTO HMJIH aBTUMATHYECKOTO NMyCKa 3J€KTPOABHIrA-
TeJst A0 NPHHYIRTEeJbHOTO BO3BpaTa 3TOr0 alnapata B HCXOAHOe MOJIOXe-
HHe.

MoxHO He ycTaHaBnuMBaTBH annapaThkl aBapHHNOrQ OTKKUEHHS y Me-
XaHH3MOB, PacrnoJOXeHHBIX B MpejieslaX BEAHMOCTH ¢ MeCTa VipaBJjeHns,
y MEeXaHH3MOB, JOCTVIHBIX TOJBKO KBaJHOGHUHPOBAHHOMY OGCHYKHBAKLLC-
My nepcoHaly (HampuMmep, KPHIUHBE BEHTHJIATOPH, BEHTHAATOPH H HACOCH,
yCTaHaBJAHBaevEle B OTHAENBHBIX MOMELIeHHAX), a Takxe V MeXaHH3MOB,
KOHCTPVKLHUA KOTOPHIX HCKJO4&eT BO3MOXKHOCTE CAVYAHHOIO NPHKOCIORE-
HUA K ABHXyLIHMCA yacTaM. OKOJNO TakHX MEXaHH3MOB JIOJKHBI BbIBEIIIK-
BaTbCHA NPeAylpeauTebHble HIaKaThl.

Ilpy nanuyuy AHCTAHLHKOHHOrO WJIH ABTOMATHYECKOrO yIpAaBJIeHHS Me-
XaHH3IMaMH JI0JKHa OblTh NMPEAYCMOTpEHA CHTHANH3alUHA MJH  3BYKOLOe
onoeellerine rfepey nyckoM. JLomkuB cTporo cobJsopaTees raGaputsel npo-
XOJI0OB H ZPYrHX paccTofHAM, ycTaHoBaeHHuie [1¥YD u I1T3. TlepuoanyiiocTs
IIAHORO-TIpeiVIIPEANTENbHBIX, TEKVIUHX H KalHTaJbHBIX pPEMOHMTOB ycTa-
HABJIHBAETCH CNeUUaJbHBIMHM TpPa(hHKaMH 3KCIVIYATHPYIOUIMX OpraHu3aiMi.

Ocoboe BHHMaHHE J0/1?KHO GBHITH YZeJeHO OYHCTKE W OGAVBKE 3JEKTPO-
ABHTaTesel, paboralowirx B NHJIBHHX nomeweuusx. Cneayer cucremaih-
YeCKH KOITpPOJHPOBaTh HaNPAXKeHHE B CHJIOBOH 3JeKTPOCETH, HMesl B BHIly,
yTo paboTa Ha NOHHKEHHOM HanpsKeHWH MO:KeT NoBJeyb 3a coboil nepe-
IrPV3KY 3JEKTPOABHraTesiel, a INpH NOBBILIEHHOM HaNpAXEHHH YXVALIACTCH
KO3(PQHUKEHT MOIIHOCTH YCTAaHOBKM H OHICTpee H3HALUHBAeTCA H3OJRINS.

Hcrounukamu tpasmaTH3Ma 3a4acTyi0 ABJAAKTCA HarpeBaTefbhbie pi-
Gopel B MacTepCcKuX 10 OBTOBOMY OOCHy:XKHBaAHHIO, B 4aCTHOCTH YTIOTH,
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nostoMy IlIT2 TpeSyior, YTOSH HpH KaXAOM TJIAJHJBLHOM CTOJE B NOMes
LUIeHHH C MPOBOJAIIHMY TOJAMH HMENHCh HanoJbHEE H3OJHPYIOUKE HACTH-
JB KM TOACTABKH, XKECTKO NpPHKPENJeHHbe K nosy. BO3MOXHO H npuMe-

NIeHHe JIOPOZKEK H3 HENPOBOASUIErO MaTepuana, (PHKACCHHHX K noay. Pa-

Ooyasi MOBEPXHOCTb IVIAZWJBHEIX CTOJIOB JAOMKHA OHTbL K3 HENPOBOMASLICTO
mMaTepuasa (nepeBa, maacTMacchl), 8 Kpenexubie SONTH, KpelsiiHe CTON K
CTaHWHe, JOJIKHE HMeTb yTomJenHuie rosoBku. IlInanroswe npoeonz nuta-
HIIsl 3JIEKTPOYTIOTOB JO/XKHB YKPENVIATLCA Ha KPOHIUTEHHAX, PacnosioxKeH-
HBIX HaJl cepeIMHOR I[JIafMJIbHOTO CTOJIa TAaKkHM O5pa3oM, YTOOH HCKJIOYHTD
BO3MOMHOCTL MEXaHHWYECKHX noBpexaeHuii nposopos. Ilpu nepemeliennu
YTIOTa NMpOBOAa He AOJAHBI KacaTbCH NOBEPXHOCTH CTOJA.

ONEKTPOYTIOTH CYIUKJILHO-TJIAIHWIbHLX 1EXOB LEJeCO0SPasHO NOAKJI0-
YaTth K 3JEKTPOCETH 4Yepes paspensiiollne TpaucdhopMaToph, NPHKOCHOBEHHE
K KOTOPBIM AOCJAXKHO OBbITb HCKJIOYEHO.

Cepreauyio onacHoCTb [7151 MEPCOHANA W GOJbHEIX NPEACTABJAIOT 3JEK-
Tpoannapatel JeyeSHHIX 3aBejleHHil, B "acTHOCTH annapatypa ¢uskoTepa-
nuB. YCTPOHCTBO, cozep:kaHue u OOCHAy:KUBaHIle 3TOH annapatypel perna-
MEHTHPYIOTCA clleLHaJbHBIMH YK&3alIHAMH.

TpeSoBauksa kK 3xcniyaTalls  pacrlpeAycTPO#CTB, NPOTHBONOXKAPHHX
yCTaHOBOK, 3JCKTPONPOBOAOK CHCTEM 3a3eMJIeHHs1 aHAJOTHYHH H3JIOXKCH-
IBIM 051 XKHIRX 3aHKH.

Jnsi oprannsaunm 3@QeKTHBHOR 3KCIMyaTalUkH 3J€KTPOOSOPYAOBaKNSA
371aHKA CyllleCTBeHHOE 3HaYeHHe HMeeT HaJHuHe COOTBETCTBYIOLLErO LITata
00CAyKHBAOIET0 NepcoHana.

KonuyecTBO ¥ coctaB 0GCIY:KMBAKUIEro NEpcOHana NOJIKHB COOTBET-
CTBOBATb YKAa3aHHLIM B HACTPYKUHAX MO 3KCIUIyaTalMH, BeJOMCTBEHHBIX
HOPMaTHBHBIX JIOKyMEHTAX ONpeAensiiliuX CPOKKH H TPYAOEMKOCTb NPO(PH-
JIAKTHYECKHX H PEMOHTHHIX paSoT.

IfocTosuno BO3pacTamOlIee HACHIIEHHE XHJIBIX H OOIIECTBEHHHIX 374-
HHIl HHKEHePHBIMH 3JIeKTPHPHIIHPOBAHHBIME H ABTOMATUSHPOBAHHBLIMH YCT-
poiictBamMn u oGopyposanneM TpeGyeT pazpabOTKM M BHEIPEHHA TaKHX
(OpPM  3KCNayaTalkH, TPH KOTOPHMX 2T0 00OOpynOBaHHE HCHOJL3OBA-
Joch Gel HauGosee wesaecoo6pasHo. TakHMu (GopMaMy 3KCINyaTauWKk SBJS-
IOTCA XO03pacueTHbe CNeLBaJu3HPOBaHHbLIE OPraHU3allH, KOTOPbie CO3MaHH
BO MHOTHX KpPYNHEIX FOpojlax u ceGs ompapjayy. K HuM OTHOCATCH Opra-
HU3ALKH 0 MOHTaXKy H JKCINIyaTallMH TEXHOJOTHYECKOro M XOJOAMIBHOrO
o60pynOBakKs TNPEANPHATHI TOProBixH H OGWECTBEHHOrO NuTanus, JudpTo-
BOr0 XO3iiCTBA, KBAPTHPHBIX 3JIEKTPOIJMT, NPOTHBOIOXKAPHOH TEXHHKH,
YCTPOICTB aBTOMATHKH K T. M.

B coueTaHuu ¢ NOCTOAHHBIM JeXKYPHHIM TIEPCOHEJIOM JHCNETYepCKHX
NYHKTOB TakKaf cucreMa OGCHyXuBaHuA TNPEACTaBAsercs HanSonee coeep-
LIEHHOH H coorneTCTByroiueﬁ COBPEMEHHBIM 3a/1a4YaM.
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