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MPEAMCINIOBUE

Cospementoe rpaxpasckoe 37jaHHe HacHIlleHO OOJBLIMM KO-
JHYECTBOM MEeXaHH3HPOBAHHBIX, 3JIEKTPHOHIHUPOBAHHBIX M aB-
TOMaTH3HPOBAHHLIX HHXKEHEpHHX cHcreM. Pa3BHTHe 3Jek-
TpHGHKaALHH XKHJBIX U OOHIECTBEHHBIX 3JaHHH O0O0yCJOBJEHO
pocTOM BCell 3HepPreTHKH Halllell CTpaHbl. DHICTPHIMH TeMmaMu
pasBHBaeTCa 3JekTpHQHKauHsa Ghita. Bee mHpe npAMeRATCH
6LITOBBIE 3JIEKTPONIPHGOPH], NOBHIIAOLHE KOM(OPT B KBAPTH-
pax u ocBoboxaatouine JIoJeH OT MHOTHX TPYAOEMKHX ACMaLl-
HHX XO3SIHCTBEHHEIX paboT.

DJIeKTPOYCTAaHOBKH COBPEMEHHBIX 3[aHHH TNpPEACTaBJAIOT
co60# CJIOKHBIE CHCTEMEI, NPEABSBIAIOLINE NOBEILIEHHEIE Tpe-
6oBanHHA K Hale3KHOCTH 3JIEKTPOcHaOkeHHS, YTO B CBOIO Oue-
pelr noTpeboBasc aBTOMATH3alUUH paboTH OTAENBHEIX 3J1eMeH-
TOB ceTeil. B 3THX yCJIOBHSIX NPHHUHIHAJBHO BaKHO, YTOOBI B
IIPOEKTaxX 3JIEKTPOCHAOKEeHHsT H 3JEeKTpoobGopyRoBaHus  3Aa-
HH{i NPHHUMAJHCh pelleHHs, OTBeuawuiye TpeGOBaHHAM Hall-
MeHbIIHX 3aTPaT Ha HX COOPYXXeHHe H YRoOcTBa 3KCIIyaTa-
LHH ¥ HaJeXXHOCTH paboThL

Ilo BompocaM BHEIUHHMX 3JIEKTPHUECKHX ceTell MMeeTcsl 3Ha-
YHTEJIbHOE KOJHYECTBO JIHTEPATYPH M TEXHHUECKHX mocobui, a
B yueOHBIX NPOTpaMMax BY30B H TEXHMKYMOB 3THM BONpocam
yrejsiercsl JIOJDKHOe BHHMaHHe. BoOIpocEl IpoeKTHPOBaHHS,
MOHTa)a H 3KCIUIyaTallHd BHYTPEHHHX CeTell XKHJLIX H Ipax-
JaHCKHX 3JlaHH# HeJOCTAaTOYHO OCBEllleHH B JIHTEpaType, He-
CMOTPSl Ha TO, YTO Ha BBINOJHEHHe 3THX CeTell pacxoayercs
He Mensee 60 % OOWIHNX KanHTAJNOBJOXKEHHA HA CHCTEMBL 3JIeK-
TpocHaGxeHHsl. B mpensiaraemoit kKHure clejsaHa IONBITKA
H3JIOXHThL OCHOBHHIE TIOJIOXKE€HHsI N0 IPOEKTHPOBAHHIO, MOH-
Taxy Y SKCNJAYaTalHH BHYTPEHHHMX 3JEKTPHUYECKHX CeTeH KH-
JIBIX H OGUIeCTBEHHBIX 3/aHHil.

B kuure oTpa)keHbl MHOTOJIETHHH OIHIT BeAYUIHX TPOEKT-
HEIX OPTaHH3aIlMil, 3aHATHIX NPOEKTHPOBAHHEM KHUJbX H 00-
LIECTBEHHHIX 31aHuii B MockBe, H pesyJbTaThl Hay4YHO-HCCJle-
JOBaTEeJIbCKHX H IKCIEPHMEHTAJbHHX PaboT, BLINOJHEHHBIX 32
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nocJeiHHEe TOlH M BKJNIOUEHHBIX B HOPMATHBHEIE JOKYMEHTHL
YuuThiBas BaXHOCTb Psiia BOIPOCOB, SBJISIIOIIHXCA OCHOBOI
NP4 KMCCJIEIOBAHUSIX H TPOEKTHPOBAHHH 3JIEKTPHUECKHX CETeH
3JlaHHH, B KHHIe pAacCMOTpEeHHl 3JIEKTPOnoTpebJieHue TpH pas-
JIMUHBIX YPOBHsix 3JeKTPH(HKayHMH B HacTosilee BpeMs H B
nepcreKTHBe, a TaKXe COBPeMEHHEIE METOAH  ONpefesieRHs
HarpysoK, OCHOBAHHBIC HA TIOJIOXKEHHAX TEODHH BEepOATHOCTEH
n MaTeMaTHyeckol cTaTHcTHkH. ClesaHa NOnmBITKA NPOTHO3H-
poOBaHHMsI 3JIEKTpHYECKHMX Harpysok. Hecmorps na To 4tO 3TH
MeTO/bl IIOKa elle Heé MOJYy4uJIH IIHPOKOIo pacnpocTpaHeHHs
B HHKEHEPHOH IPaKTHKe, NOJIb30BABHe HMH He NpelacTaBJser-
Csl CNOXKHEIM, H HMX BHEJpeHHe, B YaCTHOCTH, B NPAaKTHKy MpO=
€KTHPOBaHHS 3JIEKTpOOOOPYAOBaHHA 3JlaHHH BIOJIHE LEJNeco-
ob6pasHo.

B knure paccMaTpHBamTCs METOAB NMOCTPOEHHS CXeM BHY-
TPEHHHX 3JIEKTPHYECKHX ceTeH 3JlaHHil, HX pacueT, coco6Hl Bhl-
NOJNHEHHsl, NPHBEeLEHH KpAaTKHE ONHCAHHA CHCTeM aBTOMaTH-
KH, YZeJIeHO BHHMaHHe BONpOcaM AHCIeTYEPH3AIHH, JIeKTpOo-
6e30nacHOCTH M SKCIAyaTalHH 3JIeKTPOYCTaHOBOK.

ABTOpH BHIpaxaloT INIyGOKYI0 6J1aroapHOCTh peleH3eHTY
Kauz. texs. Hayk E. M. AdanacreBoli H HAyYHOMY pelakKToOpy
JI. A. LlunepMany 3a IleHHbIe 3aMeUaHHs, NO3BOJUBIUHE B TIPO-
Lecce NOATOTOBKH PYKOINHCH K Te4aTH BHECTH B Hee HEOGXONH-
MBl€ TIONPAaBKH H yTOUHEHHs, a TaKiKe COTPyAHHKaM Jabopa-
TopuH sJeKTpoobopynoBasus MHHMHMTIII A. B. T'oponsnueBy
n B. M. TloponbHoMy 3a mpelocTaBJieHHe MaTepHaJOB Ha-
YYHO-HCCJIEOBATEJILCKHX PaboT, HCIOJNh30BAHHEIX B KHHTE.

Bce 3ameuaHHs H MoxejiaHHsl Npocbba HANpaBJATH MO af-
pecy: 113114, Mocksa, M-114, lllmosoBasa ua6., 10, duepro-
aToMH3/aT,
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BBEAEHUE

PaspuTie 5KOHOMHKH Hallleli CTPaHBE HEpa3pHIBHO CBfA3aHO C
snekTpH(HKAIHel Bcex oTpaciielt HapoxHoro xosancrea. [lnan
I'O3JIPO, paspaborasHuiii Bckope nocie Besmnkoit OKTa6pb-
CKOH COLHAJHCTHYECKOH pEeBOJIOUHH COBETCKHMH YUYEHBIMH H
cneyHaJMcTaMy, 61 NMEPBBIM NMEPCNEKTHBHLIM MJIAHOM Pa3BH-
THS SKOHOMHKH BceH CTpaHn Ha 6ase sjekrputukanus. Hc-
ropuyeckoe snauente Iana I'ODJIPO tpyaso nepeoueHHTD,
B xonme ocyluecTBieHHs TE€pPBOrc NATHJIETHErO MJAaHa HHAYCT+
puanusauun ctpadsl miak FO3JIPO 6bla BEINOJHER JOCPOUHO.

Huxe npuBogsiTCi HEKOTOpPHIE JlaHHBE, XapaKTepUsylolUiue
pocT suepreTuku B yawed crpane fo 1935 r. [60].

1913 r, 1920~  Ilo nnawy 1930 r. 1935 r.
1921 rr.  TO3JIPO

Motrocts  pafforubix

SJEKTPOCTAHUKE, MJIH.

kBr . . ... ... 02 0,25 1,75 1,4 4,6%
IMpor3BoACcTBO 3sEKTPO-

shepruy, MApA, kBrew ., . 2,0 0,5 8,8 8,4 26,3

* B 7oM uHcae 0,5 miaH. KBT — npoMblmineHible 3AeKTPOCTAHIHH palioOHHOTO 3Mue
HCHHA.

K 1935 r. Coserckuit Coio3 3ansn Bropoe mecto B EBporne
¥ TpeTbe MEeCTO B MHpPE Mo NPOHM3BOACTBY 3JIEKTPHUECKOH 3Hep-
THH, ONepefHB TaKHe NMPOMBILJIEHHO pPa3BHTHIE KAMHTaJHCTH«
Yyeckde cTpaubl, Kak Auraus, ®panuns, Uranuda. B pasnbueii-
LIeM POCT SHepreTHKH Kak OCHOBOIOJIOTaloileil OTpaciH Ha-
ponsoro xossiicTBa Ies OHICTPBIMH TeMnaMu, Tak B 1940 r,
MOILHOCTb 3JIEKTPOCTAaHUHMH nocturna 11,2 mun. kBt, a npo-
H3BOJCTBO 3J1eKTpo3Hepruy 48,3 mupa. kBt-u.

Hecmorps na 10 uT0 B nepuon Besnkoli OteuecTBeHHOH
BOUHEI NPOH3OLLIC COKPauleHue NMPOU3BOACTBA 3NEKTPO3HEp-
rud, yxke B 1946 r. B pesysbTate repoHYecKOro TpyaAa coBeT-
CKHX JIIOJIeH NPOH3BOJACTBO 3JIEKTPOIHEPrHH INPEBHICHJIO JOBO-
€HHLIH ypoBeHb M cocTaBusio 48,6 mapa. kBr-u, a B 1947 r.
Coserckuit Cotos saunsyt neppoe MecTo B EBpome u BTOpOe B
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MHpe N0 TPOM3BOJACTBY 3JIEKTPHUECKON 3HEPTHH — BaXKueiille-
My IOKa3aTeJl0 HHAYCTPHAJBLHOTO Pa3BHUTUSA CTpPaHEL

Bce mocsaefyomye FoAbl COLHAaNHCTHYECKOrO CTPOHTENbCT-
Ba COBETCKHl HapoA IOX PykoBojcTBoM KoMMyHHCTHUECKOH
NapTHH TNOCJEAOBATENLHO TNPOBOANJ JIEHHHCKYIO IOJIHTHKY
JIEKTPUPHKAIHH CTPAaHEl H Ha €€ OCHOBe GHICTPHIMH TeMIlaMH
U110 pasBHTHE Bcex OTpPacleil HAPORAHOro X03siCTBA H Bo3pac-
Tajo GJjarococtosinve Hapoja. IToTpebnenne 3J€KTPO3HEPTHH
OCHOBHHIMH OTpacisiMu HAPO[HOrO XO03R/UCTBA, B TOM 4dHCie H
Ha OLITOBHIE HYX B, XapaKTepu3yeTcss AaHHBIMH, IDHBEAEHHBI~
My B Taba. B.1.

Ta6nuna B.l. NorpeGaehte 3/NexTposnepruy OCHOBHBLIMH OTpacisgmMu
HapOAHOr0 XO03AACTEA, B TOM YHCHE Ha GLITOBBIE HYMKMIBI

INoTpebaeHue 3JeKTPO3HepTHH, MIPA. KBT-u

weor. | wior. | e | 9w | 1980 r
OGwee 292,3| 740,9 1038,6 1238,2 | 1295
B toM uucae:
TIPOMLILACHIOCTHIO 188,71 4380 587,7 63,7 | 636,2
CTpoUTEILCTBOM 8,9 15,0 21,3 24,9 23,3
Tpaucnoprom 17,6 54,4 74,2 96,2 | 102,5
CeJIbCKAM XO035HCTBOM 9,9 38,5 73,8 102,3 | 109
Ha GritoBeie Byxao ropo-| 30,5 i1 119,1 147,5 | 155
AOB H KOMMYHaJsbhHoe X03siii-
CTBO
Ha co6crBenswme wmysner| 36,7 108,7 151,3 182,8 | 189,7
W nepenady JeKTPOSHepruu

B xope BuinoJHeHMsi NMATUJIETHUX IJIAHOB PAa3BHTHs Ha-
poanoro xossiictBa CCCP Grino ocyuiecTBienO H Benercs B
HACTOfILIlee BPeMsl CTPOUTENILCTBO KPYIHBIX TEIJIOBEIX 3JIEKTPO-
cTaHuuii MownocTeio 4—6 Man. kBT ¢ 6aokamu 300, 500, 800,
1200 MBT, B Tom uncie Ha 6ase MecTOpOXAeHHH yriell Dxu-
6actyackoro, Cypryrckoro, Kancko-Auunckoro. Coopyxent
MOIIHEIe THAPOY3JH, NpenMyiecTBenHo B IloBoJixkbe, CHOHPH,
Ha Kapkase H psifte 1pyrux paiioHos.

B nentpanbHBIX paiffoHax NOJy4HJIA pPa3BHTHE aTOMHas
3HepreTHKa, KoTtopas OyHeT M naJiblie pa3BHBATHCHA OHICTDHI-
MH TeMIaMH, IIDHYeM MOIIHOCTb peakTopoB jnocturaer 1000
MBT 1 Gousee.

Benyrca paborn no cospanuio EnuHOH  sHepreTHuecko
cucremb (E3C) CCCP, cTpouTesbcTBO nANbHUX JHHHH 3JIeK-
TponeperayH NepeMEHHOro H MOCTOSIHHONO TOKa CBEPXBEICOKO-
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ro Hanpsxkenus. C KaxKAHM rojioM Bce Gojiee pacCIIMpAIOTCH
MeXJyHapo/iHble 3HepreTHuecKHe cBfid3H. B nacTosiilee Bpemsa
napajgenbyo co cravuusmMu EDC CCCP pa6orawr 3nekTpo-
CTAHUMH OGDBEIHHEHHBIX JHEpPreTHYeCKHX CHCTEM CTpaH-—yJie-
wos CAB—ITHP, BHP, UCCP, CPP, I'IP; a Ha BOCTOKE —
sneprocucteMa MHP. O6pasoBaso kpynHeliniee MexayHa-
polHOe 3HeprooGbeHHEHHE ¢ YCTAHOBJEHHOH MOUIHOCTDHIO
sjekTpocranuuil okoso 300 maud. kBrt. [61], B kOTOPOM Mapa-
JesbHO paboTaloT 3JeKTpocTanuuM oT Yaau-Batopa po bep-
adda. Enunas sHeprerwueckas cHcTéMa IPOM3BOAHT IOCTaB-
KH 3JlekTposHeprun B Typuuwo, Punasnnnio, Hopseruio.

XXVI cnesnom KIICC yrteepxkaenn «OCHOBHBIE Hampas-
JIEHHSI 3KOHOMHueckoro H couuannporo pasputHs CCCP Ha
1981—1985 roaw u Ha nepuon fo 1990 rona», KOTOPHIMH fpe-
JycMaTpHBaeTcs JaJibHeHIIHH  pOCT 3HEPreTHKH CTpaHbl.
K 1985 r. npou3BOACTBO 3JIEKTPO3HEPTHH NOJKHO BO3PacTH
2o 1555 mupn. kBt-u B roa.

BaxubiM 35eMeHTOM MOBHILLEHHs 6J1arococTOSIHHS HapoAa
ABJIsSieTCs JaJbHeHAlni poct anexkTpudukanuy Ovta. [lopnire-
HHEe YpOBHS 3JIeKTpH(HKALHH H COBepLIeHCTBOBaHHE BCel CH-
CTEMBl 3JIEKTPOCHAOXKEeHHs1 B TOpoOJie H Ha cesie HMEIOT BaXxHOoe
3HaueHHe KaK JJiA CHYXKEHHs 3aTpaTr TPyAa Ha BeleHHe [0-
Malllgero xo3siicTBa, Tak M ANS YJaydlleHHs caHHTAaPHO-THIHe-
HHYECKOTO COCTOSIHHS KHUJHUL H 03[0POBJEHHsT BO3AYLUHOH
Ccpenbl HaceNeHHBIX MYHKTOB. )

B CCCP B Hacrosiiee Bpemsi HacuHTbiBaetrcsi 6osee 2000
ropofioe ¥ 3600 mocesKOB ropofCKOTO THNA, B KOTOPHIX TPO-
JKuBaeT GoJiee TNOJOBHHHE Hacesenus ctpaun [62]. Ilo snektpn-
yeckuMm cersm 0,4—20 kB pacnpenensercst okosno 40 Y% Bceft
BEIPabaTLiBa€MOl 3J€KTPOSHEPIHH, NMO3TOMYy INpaBHJBLHOE IIO-
CTPOEHHe CHCTEMEI pacIpe/esieHHs 3HEPrHH, oOeCrHevyHBalilee
BHICOKYIO HAJE€XHOCTb 3JEKTPOCHAG)KEHHS H yMeHbIIeHHEe IIO-
Tepb B 3JEKTPHUECKHX CETsIX, HMeeT BajKHOE 3HAYEHHe.

B Haluel cTpaHe B YCJOBHSIX IJIAHOBOTO X03sifiCTBa DasBH-
THE 3JIeKTPH(PHKAUHH GHTA NOAYHHEHO OOLIHM HAPOMHOXO3AH-
CTBEHHBLIM HHTEpecaM, H B OOJIBLIHHCTBE paiioHOB IPHMEHeHie
3JIEKTPOSHEPTHH OrpaHHYNBAETCS 3KOHOMHUYHBIMH PeIleHHSIMH
N0 LeHTpanu3oBaHHOH TenJoduKanuu, rasupuKanHy Ha Oase
NpHpojHOro rasa H T. . TeM He MeHee Mo Mepe COBEPIUEHCT-
BOBaHHsI IIPOLECCOB IIPOH3BOJCTBA 3JIEKTPOSHEPTHH, IOBLILIE-
nusi KI1J ssekTpocTanuuii, BHEAPEHHs MOWIHBIX 3Hepro6Jo-
KOB, Pa3BHTHSi aTOMHBIX 3JIEKTPOCTAHLHI CO3/alTCA npeano-
CBUIKH JJIsi  JlaJibHeiilllero pas3BHTHS 3jekTpHpHKauuu. B
NepByI0 ouepelb NoTpebjeHHe 3JEeKTPOIHEPrHH Ha OHITOBLIE
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HYX/JH B ropojax H cenax GyJeT pacTH 3a CYET yBeJlHYeH!Nd
KOJIMYecTBa pPasjHuHBIX OHITOBBHIX MAallHH W NpHOOpPOB B AO-
MallHeM XO03siiicTBe, a Takxe INpHMEHEHHs 3JIEKTPOSlepriu
IUIsl IPUroToBJIeHNs numHd, B psafe paiioHOB cTpaHw ¢ 1oporiM
NPHBO3HHIM TOIJIUBOM, B KyPOPTHHIX 30Hax (rle ocobeHno
BaXXHO TIOLJEPXKaHHe YHCTOTH Bo3AylHOro Gacceiina), B He-
KOTOPHIX IOXHBIX pafionax, Ha Kpaiinem CeBepe MOXKHO OXH-
IaTh TOCTENCHHOIO BHEJAPEeHHA PAa3JIHYHEIX BHAOB 3JIEKTPOKOH-
IMIHOHHPOBAHHSA BO3JlyXa, 3JIEKTPOBOAOHATrPeBa M 3JeKTPoO-
OTOIJIEHHSA. ’

Illnpokoe BHenpeHHe MeXaHH3alMd H aBTOMaTH3alMH INpoO-
H3BOACTBEHHHX INIPOIECCOB — OflHA H3 OCHOB NOBHILIEHHs NPO-
H3BOLMTEJILHOCTH TPyZAa B HapOJHOM X03siHcTBe. ABTOMaTHKa
HaXOIHT Bce GoJiblliee IpHMeHeHHe H Ha KOMMYHaJbHHX Ipen-
NpUATHSX, OOBEKTAX KHJIMIIHO-TPAKAAHCKOIG CTPOHTENBLCTBA;
€e IIOBCEMECTHOoe BHeApeHHe IIO3BOJSIET COKPATHTh PACXOABL
5JIEKTPOSHEPriH, NOBHEICHTL HAAEKHOCTbL 3JEKTPOCHAGXKeHHS,
obecneunBaeTr GecnepeGoiiHyio paboTy HHKeHepHoro obopyro-
BaHHs 3[laHHH.



Pazgen nepeuiii

SNEKTPUDUKALINS BbITA
U SNEKTPONPUEMHUKU

['nasa nepeas

DNEKTPONPUEMHUKU HHUIbIX 1 OBLLIECTBEHHbBIX 30AHWA

1.1. dnekTponPHEeMHUKM IKMABIX 3A8HMHA

CoBpemenHble XKHJIBIE 3[JaHHSl HACHILIEHE GOJIBLIHM KOJIHYeCT-
BOM pa3jIHYHBIX 3JIEKTPONPHEMHHKOB. K HHM oTHOcsATCS pas-
JIHYHBIE OCBETHTEJIbHBIE H OLITOBHIE MPHOOPH H CHJIOBOE 3JieK-
Tpoo6opynoBanue. Poct snepreTHkH H o6beMa NPOH3BOACTBA
SJIEKTPOSHEPrHH B 3HAYMTEJIBHOH Mepe Cnoco6GcTByeT pacllld-
PEHHIO HOMEHKJIATyphl M YBEJHYEHHIO KOJHYECTBA 3JEKTPO-
NpHOOpOB, NPHMEHseMHEIX B GBITY.

daekTponpHGOPH, BCe B GOJBLIEH CTENEHH HCHOJb3yeMEE
B KBapTHpax XHJIBIX 3[aHHil, o6ecneyHBalOT cOKpallleHne 3a-
Tpar Tpyla Ha BelleHHe AOMAallHero Xo3aHCTBa M NOBHIJEHHE
KoM(opTa COBpeMEHHOT0 XKHJIHILA.

DJIEeKTPONPHEMHHKH XKHJBIX 3[aHHH MOryt GHTBL MmoOJpas-
JeJleHH Ha JBE OCHOBHEIE TPYIIEL: 3JIEKTPONPHEMHHKH KBap-
THP H 3JIEKTPONPHEMHHKH o6llefioMOBOro HasHauenns. K nep-
BEIM OTHOCSITCSI OCBETHTeJIbHBIE H OBITOBHIE 3JIEKTPONPHOOPEL
Ko BTOpEIM OTHOCATCH CBETHJIBHHKH JIECTHHYHBIX KJIETOK, TeX-
HHYECKHX NOJNOJILEB, YEPJaKOB, BecTHOIOJEH, XOJJIOB, CJy-
JKeOHHIX H APYTHX NOMeieHn i, JH(PTOBEIE YCTAHOBKH, BEHTHIA-
LHOHHBIE CHCTEMH, pa3jiMyHble NPOTHBONOXKApPHBIE YCTPOHCT-
Ba, 3JIEMEHTH AHCIETYEepPH3aLHH, TeperoBOPHO-BHI3bIBHEIE YCT-
poiictBa (noMO(OHEI), KOJOBEIE 3aMKH H T. IL.

DNeKTPONPHEMHHUKH KBapTHP. JIJaekTpuueckoe oceeujexue
KeapTup OCYLIECTBJAETCSA C NOMOLILI0 CBETHJILHHKOB 00HIero
H MEeCTHOro OCBELIEHHs, KaK NpaBHJIO, C JaMIaMH HakKaJHBa-
HHs. OHaKo B HacTosiee BpeMs paspabaThiBalOTC H BHel-
PAIOTCS GEITOBEIE CBETHJBHHKH C JIOMHHECHEHTHBIMH JaMIaMy,
NpHMeHeHHEe KOTOPHIX NMO3BOJIHT PE3KO NOBEICHTL OCBEIIEHHOCTh
B KBapTHpax 6e3 yBeJHYeHHs pacXofa 5JIEKTPO3HEPTHH IIpH
3HAYUTEJIbHO GOJIBLIEM CPOKe CJy3KOB 3TuX JgaMn. OiHAaKO HX
LIHPOKOE BHEApeHHe TpebyeT yJyUlleHHs uBeTonepe1aul TakKnX
Jgami. Jia o6ILerc ocBeleHHsi JKUJBIX KOMHAT IPHMEHSI0TCA
MHOro/iaMIOBEIE CBETHJILHHKH PasJIHYHEIX KOHCTPYKUHH C JiaM-
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NaMH HakaJuBaHHA MomHocTbio 40—100 BT, mua ocseuienust
BCIIOMOTaTeJIbHBIX {TOMeUIeHHH — O/lHO/NIaMIIOBLIE CBETHJBHHKH
25—60 BT, 1J5 BaHHBIX KOMHAT paspa6oTaH H BHEAPseTCs
CBETHJIbHHK C JIIOMHHECLEHTHO! J1aMITok MoIHOCTBIO 20 BT.
BrrtoBhle 37€KTPONPHGOPE N0 HA3HAYEHHIO MOXKHO yCJOB-
HO pasfesuTh Ha cJjelyIOlllHe XapaKTepHble TPyNnn: HarpeBa-
TeJIbHble AJIA IPHIOTOBJNEHHs MHILH, A8 o6paboTKH H Xpawue-
HHSl NPOAYKTOB, Xo3sfcTBeHHbie (AN yXxoxa 3a OesibeM H
OJleX10H, YOOPKH mnoMeuleHHH, 5JeKTPOHHCTPYMEHTH H Ap.),
KYJIbTYpHO-OLITOBLIE, CAHHTAPHO-THTHEHHYECKHE, GHITOBHIE KOH~

Ta6auua 1.1. XapakrepucTHKa CTAUHOHAPHBIX KYXOHHBIX 3/ICKTPONAHT

KoHdopku
OGoauauenue | E;;‘“;;ﬁ‘:" Yucno Tun fepexsioya-
TUFI NJTATE Hoets, KBT KOH(POPOK mx:z;;aﬁerp, “0122‘1:'1-31 Tenst MOWH OCTH
YPII1-3/5,1 5,1 3 145 800 UeThpexinoan-
«JTbichBa-6» 180 1200 yrouumi TIM-4
180 1500
YPI11-3/5,8 5,8 3 145 1000 YeTuipexno3u-
«JTbichBa-7» 180 1500 puouHbi [TM-4
180 1500
YPIII-3/5,8 5,8 3 145 1000 CeMHuMoauuU-
«JTbicbBa-8» 180 1500 onuntfi [TM-7
180 1500
YPIii-3/5,8 5,8 3 145 1000 CeMHNO3HI{H-
«Tompb» 180 1500 OHHBIH
180 1500 | rIM3-10/7V3
«JgexTpa-100t»| 8,0 4 145 1000 CeMHNIO3HIH-
180 1500 ORHEf
180 1500 MM23-P1-7
220 2000
«Huna-4» ¢up-, 6,75 4 80 450 CeMHNO3HITH-
ma «CnoGona» 145 1009 OHHBIR
CoPIO 145 1500
220 2000
«E-405» ¢upmal 6,3 3 145 1000 CeMHITO3HIIK-
«[opsne» 180 1500 | ounmiit
CoPIO 180 2000
«Meyra» 1IPB 6,1 3 145 800 [TsTrNo3HL M-
180 1200 OUHBIH
220 1800

ITpuMmeuauue, MowmHocTs KapouHoro mxada onpenensiercs Kak PpasHoCTh
HOMIHANLHON MOLLHOCTH MNKTBI M CYMMbl MOULHOCTE{t BCEX KOHPOPOK.
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JMLHOHEpH BO3/lyXa, BoJOHarpesaresid, npHGops Ads OTOMJIe-
HHSI TOMEIEHHI.

Haepesareabnble npubopbr Oan  npuesOTOBAEHUS NULU:
9JIeKTPOIJIATE € MpOrpaMMHEIMH  ycTpoiictBaMH H 0e3 HHX,
JKapouHbie IKa(Qu, 3AEKTPOIUIHTKY, 3JEKTpornedH, TOCTEPH,
1IALJIBIYHHEIE, CKOPOBapKH, CaMOBapEHl, YaBHHKH, 3JEKTpoIe-
YK BHICOKOH 4acCTOThl H T. I. KyXOHHEIE 3JIEKTPONJIMTEL B XKa-
pouHBle WKadbl YCTAHABJHBAIOTCA CTALlHOHADHO, OCTAJbHEIE
npuboph Goabliel YacThIO ABJSIOTCS NePeHOCHBIMHU.

XapakTepHCTHKH 3JIEKTPONJIHT OTEYeCTBEHHOTo M 3apyfex-
HOTO Npou3BOACTBA [5] npuBelensl B Tabu. 1.1.

Crauuonapsas HanoJbHAS 3JEKTPOIJIMTA COCTOHUT H3 Me-
TaJJIHUECKOTO KOpryca ¢ KOH(OpKamH, yCTaHOBJEHHHIMH Ha
paboueM ctofe, Kapoyxoro IIkada H peryJHpoBOYHOH amna-
parypel. Konpopku H3roTaBJiHBaWTCA ABYX BHIOB: U3 Tpy6ua-
THIX HarpepatelibHbix anementoB (TOHop) m uyrysnwe. Ote-
YeCTBEHHBIE IJIHTH BBIMYCKAIOTCA ¢ YYTYHHLIMH KOH(OpKaMH.
Uyryunble KOH(QOPKH COCTOAIT H3 KOPIyCa C 3anpeccOBaHHBHIMH
B CrieLHAJLHYI0 H30JSLHOHHYI0 MacCy COHpaJsiMH H3 HHXpoMa
HJIH APYrHX MAaTePHaNoB C BBHICOKHM Y/JeJdbHbIM CONPOTHBJIE-
HHeM. BriBonHble KOHIEI cHpasiell NOAKJKGAlOTCA K BHHTaM,
YCTaHOBJIEHHEIM Ha TEPMOCTORKOH KepaMHuecKOH KOJIOAKE.
Temnepatypa Ha noBepxrHocthH koHpopku 350—450 °C.

TpyGuaTteiit HarpeBaTe/bHBIH JEMEHT INpeAcTaBiseT coboi
crelHaJbHyl0 TPYOKy, BHYTPH KoTopoHl (IO ocH) pacnoJoxe-
Ha HarpeBartesbHas CIHpPajb, HaXoRAllasacad B YIUIOTHEHHOH
H30JUHOHHGH Macce Ha OCHOBe mepuyasda. leMmneparypa Ha
noeepxdoctd TOHos Moxer nocrurats 400—600 °C. Ykasan-
HEIE TEMIIEPATYPhl Ha NOBEPXHOCTH KOH(POPOK XapaKTepHE! NMpH
pa6oTe Ha MOJHYIO MOUIHOCTH H HAJHYHH HOPMAaJbHOIC TemNNo-
orBoaa. [Ipu orcyTcTBHH Ha KOH(pOpKe cocyna, noTpedJsione-
YO TEIJIo, TeMIepaTypa Ha NOBePXHOCTH KOH(OpKH Bo3pacTaer
H MPH JJIHTEAbHOM BKJIIOYEHHH, UTO HHOTAA HMeeT MECTO, KOr-
0d JKHJBbUB HCIONB3YIOT IUIHTY AN oGorpeBa  IOMEIIEHHS,
CPOK cay 651 KOHQOPKH pe3ko cokpamaercsi. Pa6ora koundop-
KH Ha MOJIHYI0 MOIIHOCTh Heo6XoaHMa TOJIBKO RO MOMEeHTa J10-
BelleHHs1 OJi10/la 0 KHINeHHs, JaJsbHeHlIH# nmpouecc IPHUroToB-
JIeHHst NuILH TPeOyeT 3HaYHTeJbHO MeHblle MOLUIHOCTH, YTO
INOCTHI'2€TCA COOTBETCTBYIOLIEH YCTaHOBKOH NOJOXKEHHS mnepe-
Ryaoyatens. Ins skoHoMHu 3Hepruu Heob6XoAuMO HCMOJIB30-
BaTh nocyay € TOJCTHIM AHOM, NMJIOTHO npuJseralolitiM K IO~
BepXHOCTH KOH(QOPKH. B otsnnune ot KoH(QoOpoK, nepelaya Te-
IJ1a KOTOPHIX NMPOHCXOJAHT 3a CUeT TeMJIONPOBOMHOCTH, TeIJo
B )XapOyHHX LIKaaX nepenaercs 3a cueT KOHBEKHHH H H3Jyve-
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HHMS1 OT HaArpeBaTeJbHBIX JJEMEHTOB, PacloJiaraeMbX BHH3Y H
P BepxHell yacTH 1ikada.

Kos¢duuuent nosesnoro geficTBHSI 3J€KTPONJIHT C YYTYH-
HLIMH KOH(QOpKaMH coctaBiasieT 1npuMepHo 65, ¢ TOHamu
75 9%. Ilpepenn peryJHpOBaHHsi TEMIEPATYPHl KapOYHOTO
wkada ot 50 no 300 °C.

3a pyGexkoM NIPHMEHSIIOTCS ABTOMATH3HPOBAHHEIE ILJIHTHI,
B KOTOPEIX yCTaHaBJHBaIOT BeccTyneHuaTeie peryJsiTOpel MOLL-
HOCTH KOH(OPOK H IpOrpaMMHBIE yCTPOHCTBA IJisi }apoOYHOTO
wkada. Ilpy 3ToM pacxon 3JeKTPOSHEPrHH cOKpaulaeTcsi Ha
15—20 %. Heo6xomHMo oTMerHTb GOJbIIOE TPEHMYIECTBO
3JIEKTPOMNJIHTE O CPaBHEHHIO ¢ Ta30BOH B CaHHTAPHO-THIHEeHH-
YeCKOM OTHOLIEHHH, TaK KaK ra3oBhle NJHTH BCJENCTBHE HE-
TIOJIHOTO CTOpaHHsA ras3a BhIENSIOT B OKpy:Kalolllee MmpocTpaH-
CTBO BpelHHIe IPHMeCH.

PaGoramn AkazeMun kKoMMyHajbHoro xossiictsa um. K. IL.
IMam¢unosa (AKX) ycranoBsieHO, YTO ONTHMAJbLHOH MOLIHO-
CTBbIO 3JeKTPONJHTH aBaserca 7—7,5 kBT, uto obecrieunBaer
npH Haubosee Lesecoo6Gpa3HOM peXHMe NPHTOTOBJIEHHS Bcex
BHIOB MHL[H HAHMEHbIIHH Pacxoj 3JeKTposxeprad. OfHHM H3
HOBEIX BHJAOB HarpeBaTeNbHHIX NPHOOPOB [l NPHIOTOBJEHHS
MUY ABJAIOTCA HHAYKIMOHHBIE NJHTE, B KOTOpHIX HarpeB co-
CyRa OCylLIeCTBJAETCS 32 CYET BHXPEBHIX TOKOB, BOSHHKAIOIIHX
B CcOCy/e NOA JAeHCTBHEM 3JIEKTPHUECKOro NOJsl BLHICOKOH 4Yac-
TOTH.. Takue RiuTH 0GOPYAOBAHEI CIENHaJbHHIM BCTPOEHHBIM
npeobpasopaTeNeM YacTOTH H HHAYKUHOHHBHIMH  KaTyLIKaMH.
KospduumenT nosesnoro nefcTBHA TaKUX TJIHT [OCTHraeT
90 %. B wkacdax cBepxBricokolt yactorei (CBY) narpes npo-
IyKTa, HaxoAsillerocs BHYTpPH Luikada, IPOHCXORHT BO BCceM
o0beMe 3a CUeT SHEpPruu moJia yactoroll mpumepHo 2500 MTy,
YTO COKPAWAeT CPOK IPHTOTOBJIEHHMS OTAeJbHBIX O/I0N B 8—
10 pas. CBY wkadsl HCnoAb3YIOTCA KaK NAOTOJHEHHE K IJIHTE.

[Tpuboper das obpaborku u xpauerus npolOykroe. K uum
OTHOCSITCSI XOJIOAMJIbHUKKM (KOMIIpECCHOHHLIE, aGCcopOLUHOBHELE,
HOMYyNPOBOAHHKOBLIE), MOPO3HJIBHHKH, YHHBEPCAJbHEIE KyXOH-
Hble 3JIEKTPOIpUBOALI, KapTodeseuHcTKH, MscopyOKH, MHKce-
pH, KOMEMOJKH, COKOBLIKHMAJKH H T. I. DBOABLIMHCTBO H3
NepeyUCJeHHbIX NpHOOPOB ClieLHaJbHOIO OMHCAHHSI He Tpely-
er. OTMETHM J¥IlIb HEKOTOPHE OCOBEHHOCTH GHITOBHIX XOJO-
JIHJIbHHUKOB.,

Haunb6onee pacnpoctpanesnbimi (80 %) siBasioTCs KOMI-
pecCHOHHLIe X0JIOAM/AbHHKY, K HefocTaTkaM KOMIPeCCHOHHBIX
XOJIOMHABHHKOB OTHOCHTCS lUuyM MpH paboTe 3JeKTPOABHra-
TeJsst.
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A6cop6unoHnsie xononunpuiku (20 %) cBOGOIHEI OT 3TOTO
HeJOoCcTaTKa, OJHAKO OHM MeHee 3KOHOMuUYHEL. HeloctaTkoM
TaKHX XOJORHJbHHKOB fIBJIA€TCS HX CPABHHTEJbHO Masjasi X0+
JIOZOTIPOH3BOAMTENBHOCTh NIPH 3HAYHTENHHO GoJbliieM NOTpe6-
JIEHHH SHepruH IO CPaBHEHHIO ¢ KoMmnpeccHoHEMH. ITosnymnpo-
BOJIHHKOBHIE XOJIOAHJBHHKH MOKa elle paclpocTpaHeHusi He
TIOJTYYHJIH.

Xossiicréennoie npubopsl. K HHM OTHOCATCA: CTHPAJIbHEIE
MallHHE (HeaBTOMaTHYeCKHe, NOJyaBTOMaTHYeCKHE, aBTOMa-
THYECKHE), MBLIECOCH, MOJOTEPHl, YTIOTH, IOCyOMOEUHbIE Ma-
UIHHEL, 9;1eKTPCHHCTPYMEHT, IUBEHHBIE MALIHHE U T. 1.

Kyavrypro-6oirossie npuboper: TeNeBH3OpH, Marantodo-
HBl, paJHONpPHEMHHKH, PaZHOJBL, NMPOHIPHBATENH, KHHOIPOEK~
TOPHl, NHAMPOEKTOPH, 3JIEKTPOMY3HIKaJbHEE HHCTPYMEHTHI,
9JIeKTpHHIHpPOBaHHbHe Hrpymkd. OTMeTHM, 4TO YKasaHHas
rpynna npu6GopoB, OCOOEHHO TeJNEeBH30pH, YYBCTBHTEJBHE K
KoJIe6aHUAM HaOpSAXKeHHs, B CBS3H C YeM LIHPOKO IPHMEHSIOT-
Csl MECTHHIE CTaOHJIH3aTOPHl HaNpSXKEHHsl, [JaBHHIM 00pasoM
¢deppopesoHaHCHbIe. Yiayulllas paGoTy TeseBH30POB, CTabuJH-
3aTOPHl YXYALIAIOT peXHM paboThl CETH B LEJNOM, CHHXKas KO-
3¢ (HIHEHT MOIIHOCTH H YBeJIHYHBas NMOTepH 3Heprud. B Ha-
cTosllllee BpeMsl Y HAceJIeHHs HMeeTcs CBhille 25 MJIH. cTalu+
JH3aTOPOB H aBTOTpPaHC(POPMATOPOB, Ha YTO PACXOAYETCH 10

" 600 mun. kBT-4 B rofl; KpoMe TOro, Ha HX NPOU3BOACTBO IpH-

XOAHUTCA TPATHTb OOJIBLIOE KOJHYECTBO SJIEKTPOTEXHHUYECKOH
crajd 1 Mend. TakuM o6pa3oM, HCHOAb30BaHHEe ISTHX YCT-
POHCTB 3KOHOMHYECKH HEBEITOJHO AJISi HAPOJAHOTO XO03fiCcTBa.
Bousee unesecoobpasnbiM cielyer cYHTATh NPHUMEHEHHE ClelH-
aJbHHX YCTPOHCTB IJIi PeryJHpOBaHHs HANpPSKEHHS B SJeK-
TPHYECKHX CeTSIX Fopofia.

Canurapo-eueuenuyeckue npubopel: BEHTHJIATOPH, YB-
JIaXKHHTEJIH BO3AYXa, (peHbl, HOHH3ATOPH, HAJAIUIHTHHE KYXOH-
Hele (PUIABTPHI, 3JEKTPOOPHTBL, MalIHHKH JJA CTPHXKKH BOJIOC,
IIHNIE AJ18 3aBHBKH BOJIOC, MPHOOPE! NJIs1 MaccaXka, 3JeKTpo-
CPeJIKH, 3JIEKTPOOJiesia, YJIbTpaHuoJeToBLe H ApyrHe o6Jy-
YaTesd H T. I

Botrosvie KonOuyuoneper. 3a nocnennue TroAn B HaLIel
CTpaHe OPraHH30BAHO NPOH3BOACTBO H BHEAPSIIOTCA B GHT KOM-
HaTHHE CTaluHOHapHEIE KOHAHLHOHEPH. JDJeKTpHUecKHe ceTH
XKHJIBIX 3[aHH#, COOpyXaeMHX B palioHaX, I7e CpeiHeMecsiy-
Hasl TeMmnepatrypa Be3Ayxa B 13 u JseTHero [HA JIOCTHraer
25 °C u 6osiee, paCCUHTEIBAIOTCS Ha HCIOJb30BaHHE TAKHX KOH-

IHLHOHEPOB IJIs1 YJyYIUEHHs MHKPOKJHMaTa B KBapTHpe (CM.
ria. 3).
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BuroBoii konpuuuonep tHna BK-1500 kommnpeccuonnoro
THNA, noTpebasier MowHoOCcThL 1,3 kKBT.

Jrekrposodonaepesaresu (IBH). CymectByer aBa Tuna
BOoOHarpesareJieil: IpOTOYHBIE H €eMKOCTHEIE,

ITpoTounrle HarpeBaTeNH HarpeBalOT BORY HENOCPEACTBEH-
HO TpH ee noTpe6aesun. OHH XapaKTepH3YIOTCS CpaBHHTELHO
MaJILIMH rabapuTaMd npH GOJIBIICH BOJOTIPOH3BOJAHTEILHOCTH.
Opnnako takue IBH notpe6asior Gosbliyio MomHocTh (15—
20 kBt). HemoctaTkOM NMpOTOYHLIX HarpepaTejieli ABJsETCA TO,
YTO HX BKJIIOYeHHe coBhajaer Mo BpeMeHH C MAKCHMyMOM Ha-
FPY3KH 3HEprOCHCTEMHL.

EMKoCTHEIE HarpeBaTeJHl MO KOHCTPYKTHBHOMY HCHOJIHE-
HHIO MOXXHO NOJpa3feJHTb Ha ABa THNA: GHCTPOAEHCTBYIO-
IHE HarpeBaTeJH C OTHOCHTEJbHO HEOOJIBIICH BMECTHMOCTBIO
6aka (5—10 n1) u akKyMyJslHOHHEE C GOJIBLION BMECTHMO-
¢Thio Gaka, jpoctHramwouieii 300 1 1 Gonee H HMeIOIHE TEILJIO-
H301A1MI0 6aka. EMKOCTHBIE BOAOHarpeBaTeNH MNOTPEGISIOT
MeHBIIYI0 MOIHOCTh, Y€M TPOTOYHEIE, HO AJHTENbHOCTh HArpe-
Ba BOABI 3HQYHTEJBHO BO3pactaer. Tak, HanpHMep, B aKKyMYy-
JISUHOHHBIX HarpesaTejsix BpeMs HarpeBa Boal 1o 85°C no-
cruraer 8 u. Harpesatenn Bmectumoctbio 100—160 51 notpe6-
JIIIOT MOWIHOCTL He Gojiee 3—4 kBT. Manoo6beMurie Harpesa-
TEJH BKJIOYAIOTCH HE3aRoJro A0 notpebjeHHs BOAB H MOTYT
OKa3aThCsl BKJIOUEHHBIMH B Yachl MAaKCHMAJBHHIX Harpysok
9HEeProCcHCTEMEL.

AKKyMyJISILHOHHEIE BOJOHArpeBaTesNH BKJNIOY3lOTCS B NeEpH-
Olbl MHUHHMAaJIbHEIX HArpy3oK CHCTEMEI, KaK IIPaBHJIO, B HOYHOE
BpeMsi. KpoMe Toro, BKJIOUeHHe 3THX HarpesaTesieil B Hackt
npoBaJioB rpadHKOB 3IHEPrOCHCTEMEl, LAE€T BO3MOXHOCTL He
npoBaJyioB rpadHKoB 3IHEProcHCTEML JaeT BO3MOXHOCTL He
PYXHOil 3JIEKTPOCETH, Hero HeJyb3st H30exKaTb IPH YCTAHOBKE
NpOTOYHBIX BojoHarpeBatesed. IIpHMEHEHHE AKKYMYJALHOH-
HOTO BOROHArpeBa JKOHOMMYECKH BHIIOJHO 3HEProcHabxalo-
WHM oprayusanusM. 3a py6exoM B LeJAX CTHMYJHPOBaHHs
notrpeGJieHHs 3JEKTPOIHEPIHH B yachl IpoBaJia rpaukos Ha-
IPY30K NPHMEHSAIOTCH CHUXKEHHBIE TapH(bl HA 3JIEKTPO3HEPTHIO
Ha 3TOT NEPHOJ, YTO laeT OrPOMHYIO BHITOAY H NOTpeGHTeNsM.

B CCCP sunyckawtes 3sekrponarpeBatenu tHna YHC
(aRKYMYJNSIUHOHHBIE HH3KOTO AaBjeHHs HAacCTEHHbie) BMECTH-
mocthio 10, 40, 60 u 100 n, YAIT (akkyMyJIsLHOHHBIE aTMOC-
(depHOro napjenusi HanoJibhbie) BMecTHMoctb0 60 H 100 7 1t
BAC (6uictponeiicTByloiue atMocdepHOro NaBJeHHA HACTEH-
HHe) BMecTHMOCTHIO 6 u 10 Jji. MouUlHOCTH, HarpeBaTeJIbHOTO
anementa sopouarpeBaresnst YHC 1,2 kBt. Bomonarpesarend
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IMEIT BCTPOEHHble aBTOMaTHUECKHE YCTpOicTBa AJSl CTKIIO
UeHHsl HarpeBaTeNbHOro 3JIEMeHTa IPH JOCTHXXEHHH TeMIepas
Typs Boant 85 °C.

Jaexrpuueckoe oronaerue. TIpuMenenue 3JIEKTPHUECKOTO
OTOIJIEHHS KMJILIX TOMellleHHi Aas1 OOJblIMHCTBA paHOHOB Ha-
well cTpansl, OCOOEHHO NPH TEMNOCHAOKEHHH OT TEIIOJEeKs
TpOLleHTpaJieli, B HacTosilee BpeMsi SKOHOMHYECKH He OIpaB-
AviBaetca. OnHaKo yXke cefiyac SJIEKTpHYECKOE OTOIJIEHHE
HaxXOAHT NpHMEHeHHe B palioHax ¢ H3GEITKOM THAPO3JIEKTPO-
SHEPrHH, JOPOrHM NPHBO3HEIM TONJIHBOM, B HEKOTOPHIX I0XKHBIX
paloHax cTpaHHl, HMEWIIHX IJIIOCOBLIe TeMNEpPaTyPhl B 3HMHEE
BpeMsl, B KYPOPTHHIX 30HaX.

BaaronpuaTHHE nepcneKTHBE pa3BHTHA HOBHIX CNOCOOOB
NOJIyyeHHs 3JIeKTPOSHEPrHH B OyAyIIEM OINpeAesAIoT LeJeco-
06pa3HoCTh ee HCNOJb30BaHHA AJIS 3aNoJHeHus1 TpadHKoB Ha-
rpy3ku sseprocicteM!. [TosToMy Heo6Xon¥MO B JaHHOM rJia-
BE pacCMOTpeTh B CaMBIX OONIHX uepTaxX M3BECTHEIE B HACTOA-
lllee BpeMs YCTPOHCTBA 3jeKTpooTOmIeH s [6].

CHcTeMBl 3JIEKTPHUYECKOIO OTOIJIEHHS] KHJBIX 3JaHHH MOXK-
HO NOJApasiejHTb Ha JBE I'PYHIH: NOJHOE 3JEKTPOOTOIJIeHHE
M 4acTHuHOE 3JIeKTpooTomJjeHue. IIpH moJjiHOM 3JeKTPOOTONIe-
HHH Bce HEO6XOAHMOE KOJHYeCTBO TemJa NOCTynaeT B NMOMe-
HieHHEe OT OJHOIC HeProHOCHTEJNSl — 3JeKTpHuecTBa. I1pH yac-
THYHOM OTOIJIEHHH OCHOBHOE noTpebJieHHe Temjia HOer H3
CHCTEMH! IeHTPAJIH30BAHHOTO HJIH JCLEHTPAJH30BaHHOIO OTO+
IVIeHHsi, a TPH IHKOBBIX Harpy3kax HeJOCTATKH TeIlja MOKph+
BalOTCsl NpHGOPAMH 3JieKTpooTonJienHs. IlomnHoe 3JeKTpOOTON=
JieHHe MOXKET OCYIUECTBJATLCA IEHTPAJH30BAHHO OT 3JIEKTPO<
KOTJIOB WJIH JELEHTPAJH30BAHHO HHIAHBHAYaJbHHIMH  OTOIH-
TeJIbHBEIME 3JIeKTPonpHbopamu.

DJNIeKTPOKOTJIE MOTYT paboTaTh B peKHME HENnoCpeACTBEH-
HOTO OTONJIEHHS1 KPYIVIOCYTOYHC HJIH B aKKYMYJALHOHHOM pe-
XKHMe, TIpH KOTOPOM OHH HOAKJIIOYAIOTCA K 3JIEKTPOCETH TOJb-
KO B YacHl TpoBaJia rpadukoB Harpy3kd. B nocaennem ciyuae
PALOM € KOTJOM YCTaHaBJHBaeTcsi 6aK C XOpolleHd TemnJioH30-
Jsinel ¢ TENMJIOAKKYMYyJHpyIoulel XHAKOcThio (Bonoit). Ilpu
HHEHMBHIYAJIbHOM OTOINIEHHH NMPHGOPH yCTaHABJAUBAIOTCA, KaK
NPaBHJIO, B KaXKJOH KOMHaTe KBapTHPH, B OTAEJNBHEIX CJy4asax
BO3MOXKHO OTOIJIEHHE HECKOJBbKHX KOMHAT OAHHM NPHOGOPOM.

! Cpepa npumeHenus SnekTpouarpesa H SJeKTPOOTONNeHus Gyner mo-
cTeneRHo pacimpsaTbes. Kak mnokasbiBaloT paboTsl  DueproceThIpoekTa,
SJIEKTPHGDHKALMS CHCTEM FOpSuero BOAOCHaGXeHUs M TemJIoCHaOXehus He-
CMOTPA Ha HEKOTOPBIl nepepacxoj, TON/MMBA B LEJOM, NIO3BOJISIET 3Hauu-
TeNbHO COKPATHTD PaCXOA BHICOKOKa4eCTBEHHOTO OpPTraHHYeCKOro TOIMJMBA.
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Ilo mpuHHUHIy Npeo6pa3soBaHHS JEKTPHYECKOH 3SHEPTHH B
TENNIOBYIO 3JIeKTPOOTONHTENbHEIE NPHOOPH MOryT ObITh NOA-
paszaesnestl Ha NPHOODPH NPSIMOrO OTOIJIEHHSI H TEIJIOBHE Ha-
cochbl. B NepBHIX NPOHCXOJHT NMpAMoe npeobpa3oBaHye 3JIEKTPO-
9HeprHH B TeNJo, BO BTOpPHX—oOTOOP Tensna y cpean ¢ Oosec
HU3KOH TeMImepatypoil H nepeiaua ero cpefe ¢ 6oJiee BHICOKOM
TeMnepaTypoH.

Caepyer pasnuuaTth 3JEKTPOOTONHTENbHEIE NPUGOPL He-
MOCPEACTBEHHOrO ACHCTBHS, B KOTODPBIX TEMJIO CPa3dy ¥e Mo=
CTyIaer B noMellleHHe, H IPHOOPH ¢ aKKyMyJHPOBaHHEM Tell+
Jla, B KOTOpHIX Tpeobpa3oBaHue 3JeKTPOSHEPTHH H HaKoIJe-
HYl€ Tela MPOHCXOAST B Yachl MHHHMAJLHHIX HArpy30K 3JIeK-
TPOCETH, & pacxo] 3aNMacesHoro Temnjia — B TeUeHHe NJIHTENbHO-
IO BpeMeHH, B TOM UuHcJe H NoCJe OTKJIueHus npH6opa.
K nepBEIM oTHOCSATCA 3JI€KTPOPaAHATOpPH, KaMHHbI, KOHBEKTO-
pH, Tpelouie o60H H IVIHHTYCHl, TEMJOBHIE HACOCH, KO BTO-
PHIM — aKKyMYJISIHHOHHEIE 3JIEKTPOIleYH H rpeilne KabelH,
3aJieJlaHHBIE B CTPOHTEJIbEEIE KOHCTPYKIHH 31anud. Kpome To-
FO, 3JIEKTPOOTONHTENbHEE MPHGOPH pasJIHYaloTCs CBOHM KOH-
CTPYKTHBHBIM  HCIIOJIHEHHEM — HANOJBHEIE, HAaCTEHHBIE, Ha-
CTOJIbHEIE, YHABEPCAJILEEIE H coco60OM TenJIcoTAaud — panua-
LHOHHbIE, KOHBEKTHBHEIE H YHHBEPCAABHEE,

DNeKTPOOTONHTENbHbIE NMPHOOPH MOTYT OBITH HEPETryJHPY-
eMble H HMeThb CTyleHuaThle, 6eccTynmeH4aThie H aBTOMaTHYec-
KHe peryJfTopHL.

Ha puc. 1.1. cxemaTHYecKH NMOKa3aHbl KOHCTPYKLHS Ipelo-
niero kabens H paspes nepekphTHs. Takas cHcTeMa HCHOJIB3Y-
€TCsl B KauecTBe NOJYaKKyMYJSIHHOHHOTO HJIH AKKYMYJSALHOH:
HOTO OTOIVIEHHSI B 3aBHCHMOCTH OT KOHCTPYKUHHM moJa. [Ipu
3JEKTPHUECKOM o0OTpeBe YJAEJIbHAS MOIIHOCTH COCTaBJSET
120—150 B1/M2 nona. Ilo rHrHeHHYeCKHM COOGpazKeHHSIM TEM-
nepaTypa Ha IOBEPXHOCTH TOJa HE JOJDKHA IpeBhIUAaTh 25—
27°C, nosroMy na | M JJHHBE rpeouiero kafeis MOIIHOCTb
He poJkHA npebwilats 20—25 Bt. [Jonyctamas pabouas teM-
nepatypa H3oJsuHH rpewiiux kabeseli (65—105°C) oGecne-
YMBAET MX 3KCIyaTauMio npuMepHo B Teuende 50 ner. Tenso-
aKKyMYJISIIHOHHBI@ 3JIEKTPHYECKHe IIeYH B 3aBHCHMOCTH OT KOH-
CTPYKTHBHOrO HCIIOJIHEHHS! H XapaKTepa TelIoOTRAaYd GHBaloT
Tpex BHIOB,

B neuax nepsoro BHRA TeNJOaKKYMyJHpPYIOWHi cepred-
HHK BBUIOJHSIIOT M3 »XapoCTOHKOro OeToHa, MarHesnTa, CTeo-
THTA H JIPYTHX MaTepHasoB, MEXAY KOTOPHIMH HaXOLATCS Ha-
rpeBareJibHHE 3JjieMeHTHl. CHapyXHu pasMemaercsi TeNJoHso-
JISUHOHHBIA CJIOH WIaMoTa, OOJHUOBaHHEIE Kadenem HIN

16



naactMaccoil. TemyoakKyMyJIHDYIOLIHH CepAeYHHK pa3orpeBa-
ercs 1o 300—600°C, B To BpeMsi KaK Ha NOBEPXHOCTH HEUH
tTeMmnepatrypa He npeBriiaer 60—70 °C. Tensicotraaya mnpoHc-
XOAHUT 3a CUeT H3JyueHHs H KoHBekuuH. HenocrarkoMm mneueit
NepPBOTo BHJA SIBJIAETCS OTCYTCTBHE BO3MOXKHOCTH peryJHpoBa-
HHS TeIJIOOTAAYH H NMOHUXKeHHe TEMNEPATYPHl K Beuepy, YTo 3a-
TPYAHSET HX HCHOJb30BaHHE B KHJEBIX JOMaX.
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Puc. 1.1. CxeMa ycTpoHicTBa 3JeKTPOOTOIVIEHHs € NOMOLIBIO I'DElOllero Ka-
Gexs:

a— rpeowdlt kabenb; 6 — paspes rtemnoro mona; I — o6Maaka H3 Tepmomnacra; 2 —
CBHHUOBLI QYJIOK; J — CHJHMKOHOBasi o6Maaka; 4 -- CTEKJOTKaHb; & -— dosira: 6 —
HarpesatelibMasi Jufja; 7 — JuHOJeyM; 8 — HacTun {(AepeBo); 9 — KabGenn; 10 — ne-
MeHTHas CTAMKKA; 1/ — nesoGetoH; [2 — XKeNe306eTOHHOE NepeKphITHE

Puc. 1.2. Cxema akkyMysupyfollefi meud ¢ PeryJHpyeMOR TemJoOTAAved:

1 — TenJIOK3OMALMOHHLIA CHOf; 2 — TEeNJIOAKKYMYJAHPYIOUH cepredHHK {HAnNPpHMeED,
MarHe3uToBbifi KHpPNHu); 3 — HarpeBaTelH; 4 — KaHaJ Harperoro BO3AyXa; & ~- BEHTH-
nsop

ITeun BTOpOro BHAA HMEIOT B ILIE€HTPAJBHOH YacTH aKKyMy-
JHPYIOIIEro cepAeYHHKa BO3AYIIHEIE KaHasbl, cHabiXeHHbLIE
CrenHaJbHEIMH KianaHami. IlepBoHauaJsbHO TenJooTAa4a npo-
CXOJMT C TNIOBEPXHOCTH MeyH, a 3aTeM IO Mepe CHIDKEHHA
TeMINepaTypsl B NOMeIeHHH KJapnaHbl MOTYT NPHOTKPHIBAThCS
¥ JONOJIHHTENbHAA TEIJIOOTAAaYa HIeT 3a CYET KOHBEKIHH BO3-
IyXa yepe3 KaHaJHl.

HauGonee coBeplIeHHYI0 KOHCTPYKUHIO HMEIOT Me4YH TpeTb-
€ro BH/a, B KOTOPBIX NOTOK TemJa uepe3 BO3JYLIHBle KaHAJbl
OCYILECTBAETCS! ¢ MOMOMIBIO BCTPOEHHOrO BEHTHJATOpA (pHC.
1.2). Tennooraaua ¢ nOBepXHOCTH TAaKHX Neueill MeHblle, YeM B
feyax NepBOro ¥ BTOPOTrC BHJA, 32 CUET yCHJIEHHOH TeNJIoH30-
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JALMH. YnpaBJieHHe BKJIOYEHHEM H OTKJIOYEHHEM 5J1€KTPOABH-

rateisi BEHTUAATOPA OCYLUECTBJASETCS] TEPMOPEryAaaTOpOM.
Ha puc. 1.3 npuBeneHbl KpHBbie pexXHMa paboThl aKKyMy-
JIIHOHHOM TleuH TPeThero BHAa MowHocTblo 3 KBT. ITyHKTHP-
Hasi KpuBasi 1 MNOKa3blBaeT mpollecc TemooThaud (pa3psina)
M HaKomieHus: Temsa (3apsna) Q, % peyn B TeueHHe CYTOK.
KpuBass 2 nokasbiBaeT H3MEHEHHS

0,% TeMIepaTypbl B MOMEIICHHH.
1,% Hawrb6osee crabunbHasg TeMne-
2k &  baTypa BbilepKHBACTC B MEPUON
N N ¢ 16 o 22 y, 3aTeM TeMnepartypa
AR i K yTpy cHuxaetca no 10°C. C 22

N QQ/ y

76 ~ Q 10 6 u unger 3apAx meun. YTpOM
iz 2 \\ &/ BKJIIOY@eTcs1 BEHTWJSTOP H MPOHC-
8 b 5 XOZHT OBiCTpHI NOABEM TeMmepa-
4| 1 \@‘% Typbl B noMewtennd 10 20°C. B ne-
(o1 g PHOL OTCYTCTBMSL XKHJBLOB ¢ 8 10

SO N SO A N S |
EEUIZHGBALLL#6 |

9 MPOHCXOAHT TeIJIOOTAAaua
Bpems cymow, 4 POHCXOA A

TOJBKO OT HapYXHBIX TNOBEPXHO-
P:g;nil- 3. aKKKpH;a;ﬁ p:;KI;%f} cTell. ¥YnpapjeHHe TakKUMH neyaMu
L TpeTHOrO imi’a LHOHHO!  esieco06pasHO OCYILECTBJSTD IEH-

TPaJM30BaHHO C JHCIETYEPCKHX

NMyHKTOB 3HepPrOCHCTEM HJIH MHKPO-
paiioHoB. HenocTaTKOM aKKyMYJISILHOHHBIX Teueil siBJsieTCH
ux Gosbiuasi macca (go 76—100 kr Ha 1| kBT mMowmmocTH), Ipo-
MO3JKOCTh H BHICOKasi CTOHMOCTb.

C 1esnpl0 yMeHblleHHsl TabapHTOB aKKyMYJSIIHOHHBIX Tie-
Yell MHOTJla MPHMEHSIOTCS] NOJNYyaKKYMYJIsIUHOHHBIE neyd. B Hux
TEIJIO HaKamjiuBaercss 3a 2—4 4, B ocTasibHOe BpeMsi (mocse
NOcTHXKEHHs TpebyeMoO#i TeMmnepaTyphl) OHH paGoTaloT Kak
npuOOPEl HENOCPEACTBEHHOIO AeHCTBHs. B nmepHojbl BeuepHero
H JHEBHOrO MAaKCHMYMOB IeuyM OTKJIoyaloTcsi oT cetd. llupo-
KOr0 pacnmpocTpaHeHHsi NOJYyaKKyMyJisIUHOHHblE TI€YH  He
HMeIOT.

Tennosvie nacocet. Ocobylo rpynny nepcneKTHBHBIX CHCTEM
37€KTPOOTONJIEHHs] COCTaBJIAIOT TaK HasblBaeMbie TEIJIOBHIE
Hacochl. TensioBble HacOchl OBIBAIOT KOMMpPECCHOHHBIE U HOJY-
NPOBOAHHKOBLIE.

Ha puc. 1.4, a nokazana npuHLHNHajAbHAs cXeéMa KoMmnpec-
CHOHHOTO TEIUJIOBOTO Hacoca, paboTalollero B® pexHMe OTOIJie-
nus, CucreMa, cocTosiass M3 KoMmmpeccopa K, KOHZeHcaTopa
A u ucnapurensi 5 3anosHeHa ¢peoHOM WJIH APYro#i KHAKO-
CTHIO, KHIISILLEH [PM HH3KHX TeMmnepatypax. Hcnapurtenn b
HaXOAMTCSi BHe OTamJIHBaeMOro IOMellleHHsi, 8 KOHIEHCATOop
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A — BHyTpH. DpEOH, Hcnapsiich B HCNapHTese, OTOHpaeT Ter-
Jo Yy Hapy#xHOro Bo3fiyxa. C noMouipio KoMIipeccopa (PpecH
C)KHMAETCHA H B HarperoM BHJie NOJaeTcsl B KOHIEHCATOp, C 10~
BEPXHOCTH KOTOPOTO OTHaeT Temjo B nomeulenue. JKuikuit

N\
\\\ % /// Komrama

= .
n
IBEE Bo3iyx
5 K &
S IHNRNNIR l o
+10°c] s e W 21%
87 ./ i \ 6z
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Puc. 1.4. Cxema paboTel TemnoBoro Hacoca BO3AYX — BO3AYX B PeiKHMax
oTomyeHns {(a) ¥ oxnamaeHus (G)

bpeoH H3 KOHIEHCATOPa MOCTyNaeT B MCHApHTENb, TJie BHOBb
scnapsiercs, H npouecc nosTopsercs, [is  LHPKyJIALMH Ha-
PYJKHOrO BO3MyXa B KOXYX€ HCHapHTENs] CJIYXHT BEHTHJSITOP
Bl, a ans uMpKyJIsIHE KOMHATHOrO BO3[yXa B KOXyXe KOH-
JeHcaTopa — BeHTHJsTOP B2,

4
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Ator ke nprbop MoXeT paboTaTh B pexuMe OXJaxJieHHs B
seThee BpeMs (puc. 1.4, 6). Jlns 5ToH LesH cilyKHT Nepexo-
yalommi BeHTHIAb I ¢ MOMOIBI0 KOTOPOro HsSMeHsieTcsl Ha-
npasJjicHHe NOTOKa (pEOHa, B pe3ysibTaTe Yero KOHIAEHCATOP
CTAHOBHTCSl HCHApHTeJeM, a HCnapHuTesb KOHJAEHCATOpOM, H
npouecc Huetr B 06paTHOM HanpasieHHH. CTpesOYKaMH Ha pH-
CYHKax NOKa3aHO HalpaBJICHHe NpOTeKaH!s (ppeoHa.

Tennosoit Hacoc MOXKeT OBITh NOCTPOEH Ha OCHOBE NPHHIH-
a TepMO3JEKTPHUYeCKOTO reHepaTopa, 3aKJiouyaollerocsi B
TOM, YTO NPH NPOXOIK[EHHH MOCTOSIHHOTO TOKA Uepes craii ABYX
Pa3HOPOAHBIX METaJJIOB B MeCTaXx cnasi Ha OJ(HOM KOHIe mnpo-
HCXOAMT OTJa4a, a Ha APYyroM — norJoluexue tenaa. Ecan xo-
JOJHBIH crnaifi NOMeCTHTh B XOJOIAHYIO cpelly, a ropsiyuii — B
OoJiee Temylo, TO MPH NPOXOXKAEHHH TOKA XOJOLHEI crnail Oy-
neT mOrJoulaTe TeIIO H3 OKpyxalouleil cpemwl (Hapy:KHOro
BO3ayXa), a ropsayHii — OoTAaBaTh Tema0 B noMelleHHe. Bmec-
TO Pa3HOPOAHBIX MeTasJ0B MOTyT OBITb MCHOJIB30BaHH I10JY-
NIPOBOMHHKH, Y KOTOPHIX TemJioBo# 3¢deKT BO3HHKaeT Ha rpa-
HHIle CJIOEB C 3JIEKTPOHHOHK H ABIPOYHOR NPOBOAHMOCTBIO.

HauGonee BaxHOe AOCTOMHCTBO TEMJOBOIO HACOCA COCTOMT
B TOM, YTO KOJIHYECTBO NepelaBaeMOH HM 3HepPrHH MOXKeT B
HECKOJIbKO pa3 IpeBBIUAaTh 3aTPaThl S3HEPTHH OT BHEIUHEro Hc-
TouHpKa. KOJ/HUeCTBEHHO 3TO MOXKeT OHTh BBHIPaiKeHO OTOIH-
TEJBHLIM KO3((PHLHEHTOM

Ky=——Tron (1.1)

Trop — Txon

rae Trop, Txon— TeMnepaTYpel MCTOYHHMKA Tensa (HAPYXKHOTO
BO3JlyXa) ¥ BO3IyXa, NOCTYNAIOLIEro B NOMellleHHe,

TeopeTnueckH OTONHTENBHBIH KO3(duIMeHT MOXKeT JO-
cTurath 3Hayetuss 30 ¥ Gosiee, OHAKO B peasibHbIX KOHCTPYK-
HHAX OH He MpeBbillaeT 4—b.

OronutenbHbili KO9QQHLUMEHT TeM Bhllle, YeM MeHbile pas-
HOCTb TeMHEPATyp Hapy»HOro M BHYTPEHHero Bosiyxa. Iloa-
TOMY HauGoJiee LenecoOOpasHO NPHMEHEHHe TEMJIOBHIX Haco-
COB B paHOHaX C MATKOH S3MMOH H XapKuM JieTOM (C yyeToM
o6paTHMOCTH HX JHeficTBHsA). MOryT TaKxe HaBTH NPHMEHEHHE
B OynyuieM TenJiOBbie HACOCH, CHAGKeHHBIe JONOJHHTE/IbHEIMH
3JICKTPOHArpeBaTe/sIMH, OTKJIOYaeMBIMH C HOMOLIBIO IMpPKY-
JSIDHOTO TeseylpaBjeHHss B Yachl MAakKCHMyMa SHepro-
CHCTEM.

B CCCP 3JmueprernueckuM uuctHTyToM uM. I'. M. Kpxn-
JXAHOBCKOTO Pa3pabOTaHbl M NPOULIH  3KCHEPHMEHTAJbHYIO
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NMPOBEPKY MNOJYHIPOBOAHUKOBHE TeMJIOBBIE HAcOCH  TeIJonpo-
u3BoauTe pHocTh0 6, 12, 20 n 30 Teic. kJXK/u # xoJ0AOAPO-
u3Boauresasnoctoio 4, 8, 13, 20 kJlx/y ¢ morpebasemoit MOUI-
rHocThiO cooTBercTBeHHO 0,6; 1,2; 2; 3 xBr. BHenpeHHe Temnjo-
BBIX HACOCOB MOKa OrPaHHY€HO UX BHICOKOH CTOHMOCTBIO, a
TaKke IyMOM OT paGOTBl KOMIIpeccopa H BEHTHJSATOPOB.

O6umenomosbie aaekTponpuemuuku. K o6iie(OMOBBIM NpH-
€MHHKAaM OTHOCHTCS:

a) OCBETHTeJIbHBE YCTAaHOBKH JIECTHHYHBIX KJ€TOK, TeXHH-
YeCKHX TOJMNOJbEB 'H MOJABAJOB, YepjakoB, BectubnoJei, x0J-
JIOB, KOPHIOPOB, MyCOpOKaMep, MalUHHHBIX MOMeELIEHHH ©
LaXT JUGTOB, YCTAHOBKH NPa3JHHYHOK HJIIOMHHAIMH, 3arpa-
JHTEeJbHBIE OTHH H T. .

G) CHJIOBBEIE YCTAHOBKH IPY30BBIX M MACCaXXHPCKHX JIH{}-
TOB, BEHTHJISILHOHHBIX CHCTEM, YCTPOHCTB ABIMO3aLIHTHI, B OT-
JEJbHBIX ciyyasix — HACOChl NPOTHBOMOXAPHOIO H X038HcT-
BEHHOI'0O BOHOCHAOXKeHHs;

B) YCHJHTEJH H JApyras annapaTypa CHCTeM KOJIJIEKTHBHO-
ro npueMa TeJEBH3HOHHBIX Nepenay, TpaHc(hopMaTOPhl pajHo-
TpaHC/ASALHH;

T) MalHHBL JJISi MEXaHH3HPOBAHHOK yGOPKM JIECTHHIL, KO-
PHIAOPOB M T. IL;

H) 5JeMEeHTH! JHCIETYEPH3AI[HH, KOJOBLIE 3aMKH, JOMO(OHBL

JaexTpuneckoe ocsewjenue. Jas  ocBenleHHs  JIECTHHI,
BecTHG10J1eH, X0JJI0B, KOPHAOPOB A0 NOCJEelHero BpeMeHH rpH-
MEHSUJIHCh JIaMIB HaKaJjiuBaHHs. B HacTosinee BpeMsi BHeps-
eTcsl JIIOMHHECLIEHTHOe OCBellleHHe, no3BoJsioliee 6e3 nepepac-
XO/la SHeprHH co3/aTh 00Jiee BHICOKHE YPOBHHM OCBELIEHHOCTH.
KpoMe TOro, snioMHHECHEHTHBIE JaMNbl HMEIOT CYLIECTBEHHO
Gosibluoit cpok caykObi H MeHee YyBCTBHTEJBbHH K KojebaHH-
SIM HaNpsXKeHHs.

Iasa ocBellieHHs1 MPOYHX MOMELIEHHH MPHMEHSIOTCs JamIibl
HaKaJjiupaHHa, B TeXHHYeCKHX NOMNOJBAX, MyCOpPOKaMepax,
MaIUHHHBIX OTAeJIeHHSX JH(QTOB, B HACOCHHIX, Ha YeplaKax HcC-
NOJB3YI0TCS] CBETHJIBHHKH BO BJIaro3alliHIIeHHOM HCNOJHEHWH,
Ilpu npoknajzke razonpoBOAOB B TEXHHYECKHX MOANOJBAX BbI-
KJII0YaTeIH BEIHOCATCS HAPYXKY.

Cunosete srexrponpuemnury. K HuM B mepByIo ouepellb
OTHOCSITCS1 3JICKTPOIBHTATEJH H IpyriHe 3JEKTPOIPHEMHHKH
JiHPTOBBIX YCTaHOBOK. B XHJbIX J0OMax B 3aBHCHMOCTH OT
3TaXKHOCTH YCTaHABJHBANOTCS OAHMH, JBa HJH TPH Ju(Ta rpy-
3onosbeMHocThio 350, 500 m 1000 kr. CkopoctH JH(pTOB
0,5 M/c B nesaTHsTaxkHBiXx JOMax H 1; 1,4 u 2 M/c npH GoJib-
uiell 3TaXHOCTH.
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INaccaxupckue aupTe 000pYAyIOTCS, KaK npaBWIO, AByX-
CKOPOCTHBIMH ACHHXPOHHBIMH 3JIEKTPOJBHTATEJAMH C KODPOT-
KO3aMKHYTbIMH poTopamn cepn AC B MasoulyMHOM HCHOJ-
HeHnd. J151 0cO60 KpymHBIX M BBICOKHMX 3JAHHH NPHMEHSIOTCS
JHQTH ¢ 3JEKTPONPHBOAOM MO CHCTeME T'eHepaTop — ABHIa-
TeJIb Ha NMOCTOSIHHOM TOKE HJIH 3J1€KTPOJABHraTesb MOCTOSHHO-
ro TOKd, NOMAKJIOYaeMblfi K CETH IlepeMeHHOro0 TOKa Yyepes BH-
NpsAMHTeNH. B cucreMmy sJekrponpuBofa jiudra BXOAAT 3J€K-
TPOMAarHHTHBIE TOPMO3 H anHapaTypa ynpasJieHHS.

K cHiOBBIM 3/1€KTpONpHEMHHKAM OTHOCATCS 3J1€KTPOABH-
raTesjH BeHTHJAATOPOB H HacOcoB, paGoTalollHe B CHCTeMax ca-
HHTADHO-TEXHMYECKHX H NPOTHBONOMKAPHBIX YCTPOHACTB 3pa-
HUH, H pa3/IHYHble 3JICKTPOMACHHTH JJs1 OTKPLIBAHKMS KJjana-
HOB H JIIOKOB CHCTEM JBLIMOYZaJieHHsl 3llaHHH BBICOTOK OoJee
JleBATH 3Taxell, a TakXe annaparypa cBs3H H CHIHaAJH3aLHH.

1.2, dnexTponpuemumnkm OBLLECTREHHBIX 3LaHMi

Cornacio CHull I1-J1.2—72 «O6uiecTsenHbe 34aHHA H
coopyxenns. Hopmei npoekrtupoBanus. O6Inas yacTb» K 006-
L1eCTBEHHBIM OTHOCATCS 3J|aHUsA:

1) opraHmM3auuii H yupexfeHMH ynpaBJieHHs, NaPTHAHLIX,
KOMCOMOJIBCKHX H JAPYTHX OOCHLIeCTBEeHHLIX OpraHH3auui:

2) yypexneHHH (PHHAHCHPOBaHHA, KPELHTOBAHHA H rocy-
JapPCTBEHHOTO CTPaXOBaH N,

3) 6ubsHOTEK, YNTAJBHBIX 32J10B, APXHBOB;

4) yupexnpenufi npocBellleHHs: 00ile06pa3oBaTeIbHbIX H
CHEIHANbHBIX IUKOJ, MpodecCHOHAJIbHO-TEXHHYECKHX YYHJHIL,
BBICIUHX H CPeiHHX CHelHaJbHbix YueOHbIX 3aBeleHui,

5) HeTCKHX MOILUKOJIBHBIX YYpPeXKAeHHH — sacjaefi H HeTCKHX
CanoB;

6) npeAnpHsATHii TOProBAH: NPONOBOJLCTBEHHBIX, MNPOMTO-
BapHBIX Mara3uHOB, YHHBEPMAaros H YHHBepCaMOB, cHellHaJd-
SHPOBAHHBIX MaraznHOB, PHIHKOB;

7) npennpuatuil 061eCTBEHHOrO MUTAHUA: CTOJIOBBIX, Kade,
pecTopaHoB, 6apoB, 3aKyCOYHBIX H [IP.;

8) npennpusituii  GHTOBOrO OOC/HYXHBAHHA HacejeHHA:
aTejibe M MacTepCKHX HO PeMOHTY M HHAHBHAyaJIbHOMY IO-
DIHBY OA€X]bl ¥ OOYBH, PEMOHTY H H3TOTOBJIEHHI) MeTaJJOu3-
Jesinil M YyacoB, PEMOHTY paliHo- M TeJIeBH3MOHHON anmnapaTtyphi,
OLITOBHIX MAWIHH H NPHOOPOB, TPAHCMOPTHHIX CPEACTB, PEMOH-
TY H H3rOTOBJEeHHIO Me6eJIH, KOKTraJaHTepeH, TAPHKMAaXEPCKHX,
6aHb, mpauyeyHblx, NYHKTOB IHpokara, Qororpaduit, ¢ab-
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PHK XHMHYECKOH UHCTKH H KDalUeHHS ONEMXbl, ateJibe Io pe-
MOHTY H BfI3Ke TPHKOTAXHLIX H3JEJIMH, NpeANpHATHHE Mo pe-
MOHTY KBapTHp # T. 1.;

9) roCcTHHHIL, JOMOB KOJIXO3HHKOB;

10) seue6Hblx yupeaeHHH: 60/NbHHI, OGLIHX H CICIHAJIH-
3HPOBAHHBIX, MOJIHKJIWHHK, anTeK, Me[HLHHCKHX NYHKTOB H
T. I.;

11) My3seeB, BLICTABOYHBIX 3aJ10B;

12) 3penuulHBIX NpeANpHATHI: T€aTPOB, KHHO H KHHOKOH-
LEPTHBIX 3aJi0B, IHPKOB, IOMOB KYJbTYpH, KjiyGoB;

13) CHOPTHBHBIX COOPYIKEHHIH.

IlepeunciieHHbie Bbllle 34aHHS H COOPYXCEHHs1 HMEIOT ca-
Mbie Pa3JHYHBE Ha3HAYEHHs, H B HHX OCYILECTBJSIOTCS pasHO-
obpa3sHbie TexHOJIOTHYEeCKHE Npouecchl, NPH KOTOPHX HCHOJb+
syetcs 6oJplLI0e YHCIO0 9J1€KTPON PHEMHHKOB,

YcnoBHO Bce 3JEKTPONPHEMHHKH OBLIECTBEHHBIX 3JaHHiH
MoryT ObiTb pasnesieHbl Ha ABe OOJbLIHE TPYNMNBI: OCBETHTEJb~
Hble H CHJIOBble. B OCHOBHBIX nOMellleHHAX OOLIECTBEHHLIX 31a-
HHH B LeJsIX 5KOHOMHH 3JIeKTPOSHEPIHH ¥ MOJIyYeHHS BBICOKHX
VPOBHel OCBellleHHOCTH, KaK NpaBHJO, MCNOJAb3yIOTCs CBETHJIb-
HHKH C JIOMHHECLEHTHBIMH JlaMNaMH B HCHOJIHEHHH, COOTBET-
CTBYIOLLEM YCJIOBHAIM CPeinl W BhNOJHseMOl pabotei. Cnenyer
CYHTaTh TEPCNEKTHBHLIM HCNOJB3OBAHHE B HEKOTOpPHIX MOMe-
LIeHHSAX COBPEMEHHBIX MeTaJJIOTaJoTeHHBIX JaMIl.

Bo BcroMoraTtesbHbiX NMOMeIEHHSIX, CKJalax M KJaJfOBHX
TPHMEHSIOTCH JlaMIlbl HaKaJHWBaHus. B psne ciyvaes mnas ue-
Jlefl apXHTEKTYPHOrO H JeKOPaTHBHOTO OCBELIEHHs TaKiKe NPH-
MEHSIIOTCS] CBETHJIbHHKH B CNeLHaJbHOM HCIIOJHEHHH C Jiamna-
MH HaKaJHBaHHA.

B 3aBHCHMOCTH OT BHLINOJHSIEMbIX TE€XHOJOIHYECKHX Onepa-
LHEH K CHJIOBBIM OTHOCAITCS 3J1€KTPONPHEMHHKH MEXaHHYeCKOro
o60opyll0BaHHs, 3/71€KTPOTENJOBOro O0OpylAOBaHHs; XOJO{HJb-
HBIX Mall#lH, NOJBbEMHO-TPAHCNOPTHOrO OGOPYAOBaHHS, CAaHH-
TapHO-TeXHHYECKHX YCTAaHOBOK, CBfI3H, CHTHAJM3allHH H IPO-
THBOIOKAapPHbIX yCTPOHCTB, alnapaTypbl YIpaBjAeHHs] B IPYTruX
BHIOB TeXHOJIOTHYeCKOro 060pyloBaHNA.

O6beM naHHOH KHHIH He MO3BOJAeT ONHcaTbh GOJbIUIOE KO-
JINYeCTBO JEKTPONPHEMHHKOB, HNPHMEHsAeMbix B OCLiecTBeH-
HBIX 3naHMaX. Kak mpaBHsIO, COOTBETICTBYIOIIHE NAHHBIE BbiA-
I0TCS 3J€KTPHKaM ]I NPOEKTHPOBaHHA TeXHoJsoraMu, B TabJ.
1.2 npuBefieHbl TeXHHUECKHE XaPAKTECPHCTHKH HEKOTOPHIX
BHAOB O0OpynoBaHHs, HaHOoJee paclpoCTPaHeHHOIO B Macco-
ROM CTPOMTEJbCTBE NMPENNpHATHH TOPrOBJIHR H OBIECTBEHHOIO
NHTaHHs.
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Tab6nuua 1.2. Texnuueckue XapaKTePUCTHMKH 3INEKTPONPHEMHHUKOB,

YCTaHaBAMBAEMbIX Ha NPERNPHATHAX OOLIECTBEHHOrQ NUTAHMA H TOPrOBJH

HauMeuoa::::ﬂoGopyno- Tvn Ta6apHThl, MM Ma:‘c_: A 12?)%!}:.
KEBT
Mexanntieckoe
oGopypoBanue
Mscopy6ka MIM-105 700X 355X 940 150 | 2,2
M-2(764) 840310480 721 1,0
Gapuemelnanka JI5-OM2-M-150] 1625 % 730}980 168 | 3,27
Mamnna ana  peskun | MP3I1 800X 750 %1370 360 | 2,31
3aMOPOXKEHHBIX  MPO-
AYKTOR
Mammna Ias pesku | MPI-300A 680480 X570 50 | 0,54
FacTPOHOMHYECKHX TO-
BapOB
Manipna ana ToHKO- | MUBIT 7804101180 150} 5,5
ro H3MenpyeHHsi Bape-
HHX NPOAYKTOB
XneGopeska MPX-180B 1200 X600 X 730 80| 0,27
Kodremonka MUK-60 545X 365X 805 601 1,5
Mampna B36Gupage- | MB-35 780 <534 X 1080 27} 0,8
Hasl
TeCTOMRCHTORERAS TM63 10001430 1400 | ML 5,1
MamHHa
Kaprodeseuncrka MOK-250 630X430 %920 105 | 0,6
Mampna Ans nparo- | MKII-60 1180955 % 1385 330 | 9,45
TOBJIEHUST  KapToQesb--
HOTO mope
Maumna oGuwepesa- | MPA-400-1000 | 750%510%710 91 0,8
TeJpHas  YHHBepCab-
nasi
Ipuron yuueepcaan- | ITY-0,6 1000 % 500 %910 100 | 0,8
Hbl
nexTponhna @31 1280 % 300 X495 521 1,7
Jlunus gna  pacga- | JIPI'T-700A 60201410 %1500 | 1540 ] 11,5
COBKH racTPOHOMHuEC-
KHX TOBapOB B TepMo-
ycaZiounylo TOJHSTHIE-
HOBYIO NJIEHKY
daexTpoobopynoBanue
IMnuta  snexrpuuec- § NI3CM-41IB 1050 X 840 %X 860 245 | 17,04
Kasi CeKUHOHHas Mony- | TI3CM-2K 490 % 840 % 860 9% 1] 3,8
JHpOBaHHas ¢ kapoy- | [TBCM-2HII 840 X 840 X 860 265 | 12,24
HBHIM IIKadpOM
nexTponnHTa ar1-7 1090 ¢ 836 X800 218 ] 9,8
SNeKTPOMapMHT IMM-5M 1605 932 % 1150 160 | 3,75
MC3-110 16008501050 | 260 | .4,17
/Kapoeust  Bpamaio- | B)KIID-675 960760 %X 1300 240 { 15,4
mascst
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Ilpononxenne Tabn 12

Mom.-
?g:#;;g::::: Tun T'aBaputer, MM Ma}‘(:]ea' Hoets,
Iews  kompeepnas | [IKOK 4400900} 1400 950 | 58,8
Rapounas
Boxonarpesarent H3-1B 670 <510 %610 65§ 9,6
ApToknaes co cral- | A3-1 820980 x 1245 178 | 10,8
uuedl ynpaBlieHHd
Koten numesapod- | KIIBCM-60M | 1050900860 2481 9,45
Hbll CEKIMOHHEIN, MO-
AYAHPOBAHKBIA 85
u- | C2CM-0,2 1050 <840< 860 6,0
quI;‘?"‘)’iiK.i’ﬁﬁi‘.ﬁ‘;ﬂ, CACM-0,5A1 | 1470X915X878 320 | 12,0
MOZYJHPOBAHHas
Ulkac kapounsi IDKICM-2 8308001500 | 340} 9,6
KunsTHILHHK KH3-100M 440X 370 % 800 35| 12,0
CocHCKOBapKa TE-U1 590410280 — | 40
NMocynomoeunoe
oGopynoBaune
M b5 | MMT-1 3580%1050x 1375 | 630 § 33,18
nocy‘;lzlnﬂa AR MBTET | M MY-2000 480011001350 | 1058 | 40,8
MMTY-1000 | 3770X1060%1540 | 950 | 40,0
XoaoauapHoe
o0opynosaHue
Mpunasox purpuna | [1B-II 20588541135 | 380 | 3,17
Butpuna xomogusb- | BXC-2-4K 3750X 11222000 | 610 | 3,2
Hasl
Ipunasox  xoso- | [1XC-2-20 55001230860 | 850} 2,3
IHUJIBHHH
Xononumeuan ~ ma- | XMB 1-6 8653920 % 860 256 | 3,5
WHHa XM1-6 1265X 485 X747 - 3,1
Xononuneuuis  arpe- | PAK-1,5-M3 755X 540 %455 9l 1,5
rar
Kawepa nvskotemse | HKP-L 340%2190x2290 | 890 1 1.68
paTypHas
Kontponbho-
KaccoBbie annapars
Mauina  kontpolb- | «Oxa» 456 X355 X435 36| 0,05
HO-KaccoBas KC-2M 492X 412 %530 751 0,05
MauiiHa  5JeKTpoH- [1-302A 405 X 485440 5| 0,2
Hasi KOHTPOJBHO-perH-
CTpHpYIINasA
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DHeproeMKHMH TNOTPeOUTENAMH ABJSAIOTCS KOMMYHaJbHbBIE
NpeAnpHUsATHs, TaKHe Kak obliecTBeHHBIE npayeydbie H Gany,
a Takke PaGpHKH XHMHYECKOH YHCTKH OJ€3KJIBL.

B npayeyHbIX OCHOBHLIMH MOTPeOHTEISIMH 3J€KTPOIHEPTHH
ABJISIIOTCSL CTHpaJibHble MalUWHBL, CylluibHele GapabaHbl H
rjajnjbHBle MallHHB, B 6ansAx yacTo HPHMEHSIOTCH 3JI€KTPH-
($HUNPOBaHHEIE CayHBI.

B artesbe nomuBa H peMOHTa 06YBH H OeX /bl OCHOBHBIMH
NOTpeCuTeNAMH SHEPTHH SABJAIOTCA LIBefHble MAallKHB, TJa-
JHJIBHBIE Tpecchi, YTIOTH, a Takxe OCyBHBIE MalllHHBl 1O pe-
MOHTY H OTA&NKe OCYBH.

OOb1ecTBeHHbIe 3/laHHsA, KaK NMPaBHJIO, HMEKOT psfl MPHTOY-
HO-BBITSIKHbIX BEHTHJ/SILIHOHHBIX YCTaHOBOK, O6ecreyHBalomiHX
HOpPMaJibHble YCJIOBHs1 PalCOTH, a B TaKHX KPYNHBIX 3/ aHHsX,
KaK FOCTHHHILbI, 3Pe/IHIHble NPe/TpHATHs, My3€H, YHHBEpCaib-
Hble Mara3Hbl, LIHPOKO NPHMEHSIOTCA CHCTEMBI BO3AYLIHOTO
OTOIVIEHHs1 W KOHIHIHOHHPOBaHHs BO3fyxa. Kpome Toro, Bo
MHOrHX OOCILECTBEHHBIX 3/IaHHAX yCTaHABJIMBAKOTCH HAaCOCH!
CHCTEM ropsiyero M XOJIOJHOTO BOJAOCHAOXKeHHs [Jist X03sHCT-
BEHHBIX H [IPOTHBONOXAPHLIX HYX/.

BoablIHHCTBO MeXaHH3MOB 000OpYOBAaHO aCHHXPOHHBIMH
3JEKTPOABHTaTeNsIMH ¢ KOPOTKOSAMKHYTHIMH poTtopaMu Ge3
peryJiHpOBaHHs 4acTOThHI BpallleHHs1.

nasa sTOpas

PA3BUTUE SNEKTPUDUKALIMU BLITA B CCCP

2.1. MeTtoguka NpPOrHoO3MpPOBaHUA

YpoBeub 3nekTpHuKallMH Obita M ee pa3BuTHE 3aBHCHT OT
o6beMa NpPOH3BOACTBA 3JEKTPOSHEPTHH, HAJTHYHA HJH OTCYT-
CTBHs1 OTPaHMYEHHH HAa NOJbL30BaHMe 3JIEKTPHUECKOH 3Heprueil
i1 OHITOBBIX IleJjield, pa3BHTHA IIPOH3BOJCTBA OLITOBBIX 3JI€K-
TponpuGOpPOB, MaTepHajJbHOro 0JarocOCTOAHHS  HACEJCHHH,
obecrieyeHHOCTH TPYyAsALIHXCS XKHUJIOH nJomlanblo, TapugoB Ha
3JIEKTPOIHEPrHiO, YPOBHS KOMMYHaJbHO-OBITOBOro  OGCTYIKH-
BaHMs1 HaceJieHHs] H HEKOTOPHIX APYTHX (akTOpoB.

OCHOBHBIMH KOJIHY€CTBEHHBLIMH MOKa3aTeJsIMH, XapakrepH-
3YIOUHMH ypOBeHb 3JeKTPH(MHKALHH OBITa, SABJSIOTCS Pacxo.
3JICKTPOSHEPTHH Ha Aylly HaceJleHHsl WJIH Ha CeMBIO B KHJIO-
BaIT-yacax B O, HA3BIBaeMHii 3JeKTponoTpebieHHeM, H Mak-
CHMaJibHas 3JIEKTPHYeCKass Harpy3ka B KHJoBaTTax. [lepBasn
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BeJHUMHA MMeeT BaXKHefilllee sHayeHHe JJIs COCTABJAEHHs TOM-
JIMBHO-3HEPreTHYeckux 0ajlaHcOB, BTOpasi HeoOxo[MMa MNpH
NPOEKTHPOBAHHH KaK BHYTPEHHHX, TaK H BHELIHHX 3J€KTpHYeC-
Kux cetefl, TlpaBusibHOe ompeliesieHHe 3JeKTPONOTpebacHus H
3JICKTPHYECKHX Harpysok H HpOI‘HOBHpOBaHﬂe 3THX B€JHYHH Ha
pacyeTHBIH 1IepHOJ] — BecbMa TPyAHAasi 3ajaya, MOCKOJbKY HX
(PopMHpPOBaHHE HOCUT CAyYaHHLIH Xapakrep.

3a nocsaejHue Trofibl co3flaHa Teoperuueckas Oasa IJs pac-
4YeTOB 3JEKTPONOTpebseHHs] H 3JIeKTPHYeCKHX Harpy3OK B JKH-
JIbIX 30AHHAX H HX NPOTHO3HHPOBaHHA Ha OCHOBE METOIOB IpH-
KJaJHO# MaTeMaTHKH, TeOPHH BepOATHOCTEH H MaTemaTHyec-
Kofi cTaTucTHkU. PacyeTsi no yKa3aHHBIM MeTOAaM 6a3HpyloTcs
Ha IIHPOKHX HCCJENOBAaHHAX B pa3JjiHYHBIX pafiOHax CTpaHHl
M npoBelleHHH HeOOXOAHMBIX 0G00I eHH .

OTMeTHM HEKOTOpble METOMbl pacyeTOB, HCIIOJIb3yeMbie B
NpaKTHKe NPOTHO3MpOBaHus [7, 8, 9]:

nenocpedcrgennas IKcTpanoaayus. I1porHosupoBaHue no
3TOMY METOJy 3aK/loyaeTcsl B nepeHOoce COOBITHH H COCTOs-
HHH HeJABHEro npouwioro Ha Oynyilee (KaK NpaBuso, TEeMIIOB
npupocta). BBHay TOro 4To METON He yYHTHIBA€T BO3MOMXHBIX
KavYeCTBeHHbIX H3MeHEeHHH npouecca, €ro MOXHO HCIOJb30BaTh
NPH KpaTKOCPOYHOM MNpPOrHO3HPOBAHHH, NPHMEPHO Ha 3—bH
JIET;

Koppeaayuonuste (cM. § 2.4);

npamoeo cuera. IloTpe6HOCT B 3/7€KTPOSHEPTHH ONpejie-
JISleTCs KaK NpPOH3BeJCHHe yAEJIbHOrO pacxofia 3JEeKTpPOIHep-
FHH Ha COOTBETCTBYMIOWHI O06beM (HaHpHMep, NOJe3Hast Mio-
1Ak KBapTHPHI, IJIOLAAb 3aCTPOHKH, KOJHYECTBO BLIIIyCKae-
MBIX H3nesul U T. A.). [ns Hcnonp3oBanusag MeTONa NpsIMOro
cueTa HeoOx0AHMa CTaOHJIBHOCTH MpouUecca H OTCYTCTBHE pe3-
KOro BJIHSIHMSA KauyeCTBEHHBIX H3MeHeHHH TeXHUKH H TeXHO-
JIOFHH, NPHMEHHM IpPH KpaTKOCPOYHOM NPOrHO3HPOBAHHH;

Komnaparususie (nogobue, aHajorus, cpaBHeHHe). B npak-
THKe MPOTHO3HPOBAaHHA HCNOJB3YyeTCsl MOJeJHpPOBaHHe TpPO-
Lecca, HpH KOTOPOM H3yuaeMble fBJeHHS 3aMellaloTcs Apy-
FHM $iBJCHHEM, NOAOOHBIM paccMaTpuBaeMoMmy. K naHHOMY
METOJly OTHOCATCS1 pa3JjiHUyHbie BHAB MaTeMaTHYECKOIrO H HH-
(OpManHOHHOrO MOJEJNHPOBaHHs. B psne ciyvaeB mpouecc
H3MeHeHHs] 3J1eKTponoTpebsieHiss MOXkeT OhiTh OxapaKrtepu3o-
BaH (QYHKIHOHAJBHOH 3aBHCHMOCTBIO, NpeACTaBJAIOLIEH CO-
6oif MaTeMaTHYeCKyI0 KPHBYIO, OIIHCHIBAEMYIO ypaBHEHHSIMH:
ﬂHHeﬁHbIMH, anreﬁpauqecxoro MHOTOYJI€EHa, 3KCIOHEHTHI, JO-
rapudMHYecKHMH, CcTeneHHKIMH H 7. A. OnpenesnB Ha OCHOBe
SKCMEPHMEHTAJNBHBIX JAAHHBIX KO3((HIHEHTH, BXOAAlHE B
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YKa3aHHble YpaBHEHHSl, MOXHO OINpPEHSJINTb 3JAEKTPOnoTpes-
JIEHHE Ha pacyeTHBIH HepHOL;

NPORHO3UPOBAHLE IAEKTPONOTPEOACHUS NO OURAMUYECKO-
my pady. Tlo sTomy MeTony OHpenessIOTCH CKOPOCTb (TeMn
pocTa), ycKopeHHe (TeMNIpHPOCTa), CKOPOCTh YCKOpEHHsl, 110
KOTODHIM BBIAIBJIIIOTCS] TEHACHUMH pDA3BHTHA 3JeKTponorpel-
Jenusi. Hano moMHHTb, YTO CKOpOCTb — NepBasi IPOH3BOAHAN
(GYHKLHH, yCKOpeHHe — BTOpasi NPOM3BOAHANA H T. 1.

IKChepTHolX OYyeHoK. B OCHOBe 5TOro MeTOla JIEXKHT O%HIT,
HAKOIUTEHHBIH CHEHAaJHCTAMH B IIponecce pellleHHA HpaKTH-
yecKHX 3afiay. OueHKH chnelHaJHCTOB MOTYT OBITb HHAHBHIY-
aJbHBIMH H KOJIJIEKTHBHBIMH. {51 3THX Heseil HCIOJB3YIOTCH
pasjiHuHbie ONPOCH], AHKETH H T. I, KOTOpHE o6pabaThiBaloTcs
crenHalbHeiMH crioco6aMu (Hampumep, Meton IHeabpu). Dke-
NepTHbie OLCHKH NPHMEHSIOTCHA B IPAKTHKE [EPCHeKTHBHOTO
IJIaHHPOBAHHA Ha OTHaJIeHHbIfl IePHO, OfIHAKO OT HHX HeJb3s
OXHaaTh BLICOKOH TOYHOCTH.

Kak nokasweiBalOT HCC/I€OBaHHs, NMPOBeJeHHblE B TeUeHHE
pAna Jjet, MOXHO CYHTATh C AOCTATOYHOH s NPAKTHKH TOY-
HOCTBIO, UTO Inponeccsl (GOpPMHPOBAHHA 3JeKTPHYECKHX Ha-
TPY30K NONUHMHAIOTCS 3aKOHY HOPMaJIbHOTO pacnpejeseHHs
(3akon Taycca). 3710 noOsBOJMWIO MpH OXBaTe CPABHHTENBHO
He(GOoJBIIOrO KoJHYyecTBa OOBEKTOB HCCJe[OBAaHHA HONYyYaTh
OTHOCHTEJNIBHO  JIOCTOBepHBie O0600IleHHBEle pe3yJbTaTH, HC-
noJjib3yeMble NMPH NPOSKTHPOBAHHH TOPOACKHX BHEWIHHX ceTe
¥ BHYTPEHHHX ceTel 3JaHHH.

BaHOCTb pPacyeToB 3JEKTPHUECKHX Harpy30K MOXKHO MOATBEpPAMTH
ClenyIONEM NPOCTHM npuMepoM. Tak, ToMbKO B Mockee €XeronHo coopy-
Kaercs He menee 250 rOPOICKHX FpaHcGOPMAaTOPHEIX NOAcTaHuHi. Oumb-
Ka B pacyere 3JeKTPUYECKUX HArpy3oK B CTOPOHY 3apuiienust va 10 % npu-
BEAET K CTPOHTeJibcTBY Jaminnx 20—25 noncrannmit. Takum ofGpasom, sa-
BHlLEHHE DJIEKTPHYECKHX Harpy3oK BeleT K OMEDTBJEHHIO MaTepHasbHHX
pecypeoB, a HX 3apvKeHHe BBI30BET INPeXECBPEMCHHYIO PEKONCTPYKUHIO
3JeKTPoceTeil.

B o6sactH mporHo3upOBaHHsl 3JEKTPHYECKHX HArpy3oK M
3NeKTPONOTpebseHnsi KHJABX H OOLIeCTBEHHbIX 3/1aHHil B
CCCP CGonbuiywo pafoTy NPOBOAAT YYE€HBIE H CHEIHAJHCTHI
AKX, MOCKOBCKOro HayyHO-HCCAENOBAT&IBCKOIO H MPOEKT-
HOro HHCTHTYTa THIIOBOTO H SKCHepHMeHTaJleOI‘O IIpOeKTH~
poauusi (MHHHMTIII), MocKoBcKOro sHepreTHYeCKOro HH-
CcTHTyTa, JIEHHHTPaJCKOro MOJHTEXHHYECKOIO H HHXXEHEPHO-
SKOHOMHYECKOTO HHCTUTYTOB, JHEProceTbNpOeKTa H pAna
APYTHX OpraHusanu#.
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Ipencrapnsercs uesecooGpasHbEIM paccMOTPeTh TPH YPOB-
Hfl 9JIeKTpHpHKaLHK ObiTa: /151 rasuUIHPOBAHHBIX KBAPTHD —
ocBellleHHe, OBITOBbIEC 3J€KTPONPHOOPHI; IJsi KBapTHP C Ky-
XOHHBIMH 3JIEKTPOIJINTAMH — OCBelleHHe, OBITOBBHE 3JEKTpO-
npuOOPH, 3/1eKTPONHIIEIPHIOTOBICHHE; A/l KBAPTHP C MOJIHOMN
3J1eKTPH(HKal el — OCBELIeHHe, OLITOBBIE 3JC€KTPONpHOOPH,
CTallOHapHble KyXOHHble 3JIeKTPOIUTHTH, NPHIOTOBJIEHHE FO-
psiuedi Bonbl ¢ nomoibio ABH u saekTpooTonsieHue.

Ina Bcex ypoBHe#t 3JeKTpH(HKALHH B psle paliOHOB
cTpaHBl (cM. HHXe) HeOOGXOHUMO YYHTHIBATh HarpyskH OT Gbl-
TOBbIX KOHJHLIHOHEPOB.

2.2, Hackuuenmne Ksaprup SLITOBBIMM 3NEKTPONPMEMHMKAMM

Mouitoe passuTHe sHepretukn B CCCP u Maccosblfl Bbi-
NyCK OTeyeCTBeHHOH NPOMBIJIEHHOCThIO OBITOBBIX 3JEKTPO-
npHOOpOB oObecrneyHJId IMHPOKYIO 3JAeKTPUPHKALMIO KHJIBIX
KBapTHD, a TaK¥Xe BLICOKYIO CTerneHb MEXaHH3alHH, 5JeKTPH-
(HKalMu H aBTOMaTH3alHN BO BCeX BHAAX OOINeCTBEHHBLIX 3/1a-
Hefl. Poet KoamnuecTBa OHITOBLHIX 3/1€KTpONpHGOPOB y Hacelde-
nHa [11] MoxeT OBITb OXapaKTepH30BAaH JaHHLIMH, NpHBe-
IeHHBIMH B Ta6J. 2.1.

[lpuBeneHnble cpefHne naHHbie (IO CTpaHe B UEJIOM) B
KPYNHBIX roponax yxe cefiyac 3HayMTeJbHO mpeBbienbl. Ha-
pAly € LWHPOKO HCHOJNB3yeMBIMH ORITOBBIMH 3JeKTponpuOo-
paMH B GnuxaHlllHe IFOABI cefyeT OXHIAATh PAacOpOCTPaHEeHHs
HOBEHIX HPHOOPOR, B TOM YHCJe psiga npuGOpOR (aBTOMAaTH3M-
pOBaHHble NOCYJIOMO€YHbie H CTHpaJbHbi€ MAUIHHBI H T. A.)
YBEJHYEHHOH eJHHHYHO MomHocTH. DBaxhHo# TenjenuHed
pasBHTHA 3eKTpHQHKALMH KBapTHp fABJSEICA BHEJPEHHE
CTALHOHAPHBIX 3JICKTPOIJIHT, KOTOphie OYNYT YCTaHaBJAHBATb-
¢l B KBApTHPAaxX XHABIX JoMOB BhicoToH 10 staxell u
GoJiee.

Kak nokaseiBaloT couHasbHbie HCC€0BaHNsl, HECMOTPsl Ha
IIHPOKGe pa3BHTHe CETH OOLLeCTBEHHOIO O0CAYXHBAHHA Hace-
Jenus, o 90 Y xo3sficTBeHHBIX paGOT (MPHUrOTOBJEHHE MHLUH,
CTHpKa, y60pKa W T. 1.), NO-BHAHMOMY, OyIyT BHINOJHATHCA
HEMocpeICTBEHHO B KBapTHpax u B OyayiueM. CienoBaTesbHO,
15 5KOHOMHH 3aTpaTt TpYAa Ha 5TH paboThl BaXHOH 3ajadei
ocraercst jaJsibHelilllee Pa3BHUTHE H BHeLpeHHE OBITOBbIX 3J1€K-
Tponpu6opos. CorsacHo HccaenoBaHusiM KHeBCKOro 30Hasb-
HOr0 HayYHO-HCCJIEAOBATENbCKOTO M IPOEKTHOrO HMHCTHTYTA
THNOBOTO H 3SKCIepHMEHTAJbHOTO HPOEKTHPOBAHHA XKHWIHX W
O0uecTBeHHbIX 3anuit [12] s3aTpatel BpeMeHM Ha BbINOJHE-
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Ta6anua 2.1. Koauyecrso GbiTrOBbX snekrponpHGopos
Y TOPOACKOr0 HAceNeHun

Kosnugectso npuGopop Ha 100 cemeit
BieKTpONPHGopH 1960 r. | 1965 r.| 1970 r.| 1975 r.| 1980 r.»

PaznonpueMuuky u pamuo-| 48 61 71 75 80
a6l

Tenesusopmn 10 26 56 89 95

XoNoAHNLHEKY 3,5 11 32 61 90

Crupanbubie MallHRb 4 21 52 64 68

SNeKTPOYyTIOTH 43 74 80 85 9%

AnekTponAHTKH  mepenoc- | 58 80 90 — —
HBlE

Maruutogousl 0,5 2,6 7.4 — 15

SnekTpouaitnuky H kode-{ 0,6 3,4 | 10 17,7 2
BapkH

DJIeKTPONBINECOCH 2,8 6,8 12 24 43

ITocynomoeunsie MamHHb - - —_ 0,04 0,3

VYuupepcaspHbie  KyXompne | —— — — — 1
MalUHHB

DneKTPOCaMOBapEl - — — 7 12

Kogemonku — —_ — 2,1 2,4

Anexrponeun «Hyno» — —_ —_ 3 5

SnexTpoMsCOpyOKH — — —_ 0,2 1

Mopozunpuuki — — — 0,06 1

S MeKTPOCYIIHIKH sl ~— — — 0,4 3
Oenbst

T'nanunbabie Mawyyesl — — — 0,2 1,5

YBnaXHUTeNM BO3Lyxa — — 0,5 2,0

DJIeKTPOCYMWIKE AlA FpH-| ~— — 0,1 1,0
608 H QpYyKTOR

* Ha ocnobe pacderos W sKcnepTHOH OLEHKYW aBTOPOB.

HHe JOMamiHHX paboT MOryT OBITh CHHXKEHBI [0 MeHbIleH Me-
pe HanoJIOBHHY 3a cyeT IIHPOKOIro BHejapeHHs1 OLITOBOH Tex-
HHKH. DTO NO3BOJHT C3KOHOMHTHL COTHH MHJIJIHOHOB UeJIOBEKO-
YacoB s TPyLa M KYJbTYPHOIO OTABIXa M APYTHX uesef.

XapakTepH3ysl TEH[EHIHMIO Pa3BHTHS 3JeKTPHOHKauHH Obi-
Ta, cjaelyeT NOAYEpPKHYTb, YTO MOKa B TOPOAAX HacHilleHhe
ObITOBBHIMH 3J1eKTpONpuGOpaMH OCTaeTcsl BhIlLE, YeM B CEJib-
ckofi MectHocTH. OnHako B GauxKaillllne rofb, O Mepe pocTa
CHCTeM 3JIEKTPOCHAGXKEHHS, TEMMB poCTa 3JCKTPHPHKaLHH
GbiTa B CeIbCKOH MECTHOCTH BO3PACTyT.
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2.3. Yposnu snexrponorpebnenms

Beillie 6bl1H paccMOTpeHs! O0LIHe MOJOXEHHA H TeHAeHIHH
pa3BHTHS 3J1eKTpHuKanuu 6niTa. Cefivac 1enecoo6pasHo pac-
CMOTpPeTh KOHKPeTHBie€ MOKAa3aTesH 3JeKTponoTpeGieHust U 3a-
KOHOMepHOCTH HX (GopMupOBaHHsA. JIHHAMMKa Pa3BHTHA 3J€K-
TpHGuKanun ObITa Jgydlle BCero MoxeT ObITb OXapaKTepPH30-
BaHa 3JeKTpONOTpeb/ieHHeM Ha Bce KOMMYHaJLHO-OBITOBBIE
Hy2XJibl Ha OJlHOro KHuTeJsis B ron [11, 13, 14].

1960 r. 1965 r. 1970r. 1975 r. 1980T,
B ropoaax, kBrT-u/wurens % 300 415 590 812 g77

K 1960 . . . . . 100 138 196 270 326
B censckoit Mecmocm KBTX

XYMHTEIID « « o« o o o o« 31 65 118 246 280
% k1960r.. . ... .. 100 210 370 795 905

IlpnBeneHHble naHHble NO 3J€KTPONOTPeGJEHHIO Ha OHO-
ro ropojckoro H cenbckoro xutess B 1980 r. onpenenensl Ha
ocHoBaHuu pacyeToB AKX. Ouu oTpamaloT 3HauHTEbHBIR
POCT YHEJbHOTO 3JEeKTpOHOTPe6seHHs Ha KOMMYHaJibHO-Ohl-
TOBble HYXIB H ONepeXawlunii ero pocT B CeJbCKOH MecT-
HOCTH. Pacxoji 3/€KTPO3HEPrHH Ha KOMMYHAJbHO-GHITOBHIE
HYyXIbl YYHTHIBa€T BHYTPHKBApPTHpHOe mNOTpebJieHne, Pacxof
Ha o6LIeJOMOBLIe HYKJibl, Hapy»KHOe OCBeLleHHe, BOACNPOBOA
H KaHAJH3A1HIO, TOProBJIO, OOlleCTBEHHOE NMHTaHHe, 31PABO-
OXpaHeHHe, aJAMHHHCTDATHBHbiE YYDEXKICHHT,  3DEJHILIHbIE
HPeANnpHATHsl, FOPOACKOH 3/eKTPHQHIHPOBAHHBIE TPaHCHOPT,
yue6Hble 3aBefeHHst H T. J. COGCTBEHHO BHYTPHKBapTHPHOE
notpebienue cocraBiser 30—40% obuwero norpeGiaeHus
SHEPrHH Ha KOMMYHaJibHO-OBITOBbI€ HYXAB. B pa3puThHIX Ka-
NHTAJHCTHYECKHX CTPAaHaX YpOBeHb 3J€KTpuHKauuu OblTa
XapaKTepu3yeTcs CJefy10uHMH JaHHBIMH.

Hoass KOMMYHa/JbHO-OBITOBOTO 3JieKTpPONOTpebeHusl Co-
crapasia 8 1970—1971 rr. 8 CHIA — 34, B0 @panuun 27, B
BenukoGputauuu 39, B Snowun 23 % obuiero norpebieHHs
3JIeKTpO3HeprHH. B nocienylommue roabl B pe3ysbTaTe pocTta
IleH HAa TOMJIHBO H 3J1€KTPOHEPTHIO H SHEPreTHYECKOro KPH3H-
ca B CIIA u psane cTpan EBponel npoH30LIO CHHXXEHHE KOM-
MYHaJbHO-6LITOBOTO  3ieKTponoTpebiaennsi [6]. B CCCP
VAEAbHBIH BeC KOMMYHaJbHO-OBITOBOTO NOTpeb/eHHs cOCTaBHJ
B 1979 r. 12% o6umero o6beMa MpOH3BOJACTBA B ropojax M
0K0J10 3,5—4 % B ceabcKOH MECTHOCTH.

BHyTpHKBapTHpHOe mnoTpebJieHne 3JEKTPO3HEPrH¥ B Ha-
Hlef cTpaHe HeYKJOHHO pacteT. B noMax ¢ ra3oBbIMH IUTHT3-
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MH OHO cocTaBasijio B 1960 r.— 450, s 1965 r.— 600, B
1970 r. — 730, B 1975 r.— 950 kBT-4 B ronx Ha ceMpio. B no-
Max c 9JEKTPOIUIHTaMH 3JEKTponoTpebjieHHe cOCTaBHJIO B
1965 r. — 1800, B 1970 r.— 1900, B 1975 r. — 2050 KBT-4y B
['OJl Ha CEeMbIO. '

Poct ssiekTponoTpeCjieHHss B JOMax C  3J€KTPONJIHTAMH
HHXKe, YeM C ra3oBbIMH, H He npesniuaer 2,0 Y.

ITpuBenennbie LHQPb He YYHTBHIBAIOT pPACXOAA 3JEKTPO-
SHEPTHH Ha HHAHBUIYaJbHb 3JEKTPOBOLOHATPEB M  3JI€K-
TPOOTOIJIeHHe, KOTOphie B Halllell CTpaHe NPHUMeHsIOTCH Kpaii-
He MaJlo.

CrpykTypa pacnpeleneHHsl 3JeKTPOIHEPTUH BHYTpH KBap-
THPBI 3a NOCJeJHHEe TOAbl 3HAYHTENbHO HsMeHMJach. Eciu 8
1960 r. na snekTpoocBelleHHe pacxonosaJgock 85 9%, T0 B Ha-
CTOfIlllee BpeMsl B IOMax C ra3OBbIMH IUTHTaMH Ha 3J€KTpooc-
Beuienne pacxonyetcss 30—35%, a B nomMax ¢ 3JeKTponsiu-
TamMu — npuMepio 20 % BHYTpHKBapTHpHOrO nOTpebsenus.
IMo Mepe noOBhilIEHHsI CBETOBOH OTHAYM OCBETHTEJBHBIX IPH-
60pOB H BHEIPEHHS JIOMHHECUEHTHOTO OCBELIEeHHsl, HeCMOTpH
Ha POCT OCBELIEHHOCTH B KBAPTHPAX, YAEJbHBIH BEC 3JEKT-
PO3HepruH, 3aTpaynWBaeMOH Ha OcBellleHHe, OyJeT MOHH-
KATbCS.

B 3apy6exublX cTpaHax CTPYKTypa BHYTPHKBApTHPHOTO
noTpeGieHHst TaK¥Xe npeTepriesa OnNpese/eHHbie H3MeHeHHs,
0cOGEHHO B CBSI3H C MACCOBBIM NPHMEHEHHEM 3JIEKTPOIJIHT, a
TaKXe BHEJPEeHHEM 3JIeKTPOBOJOHATPEBa H 3JEKTPOOTOILIe-
HHS.

Tak, no patueiM [5], B NOJTHOCTBIO 3J€KTPH(HIIHPOBAHHLIX
KBapTHpPax 3J1eKTPO3HEPIHsl pacnpejelsiercsl cjeylomumM o6-
pa3oM: Ha ocBelleHne 10, Ha saekTpoBopoHarpes 20, na mpu-
rotosienne nuin 10, Ha anexktpooronaenne 50 %, ocranpHas
vacTb pacxojyercss APYTHMH OBITOBbIMH NpHOOpaMH.

OCHOBHBIM HAMpaBJ/ieHHeM COBEPIIEHCTBOBAHHS OLITOBBIX
551eKTponpHOOPOB 32 pyGerKkoM fBJACTCS YBeJIHUCHHE HX €iH-
HUYHOH MOIIHOCTH C LEJbIO MOBBILIEHHST MPOH3BOAHTE]bHOCTH
H MaKcuMaJibHasi HX aBTOMAaTH3anusl.

B otsHuHe 0T KanuTaJHCTHYECKHX CTpaH, e poOcT 3J1eKT-
pudukauud GbiTa ompejeasieTcss He MOTPeOHOCTAMH Tpy.s-
LIMXCS, a CTPeMJIeHHeM K MOJyYeHHI0 HaHOOJbIIKHX NpHObLIed,
B CCCP »>70T poct onpexnesisiercss oOLIHMH 3aja4YaMH IUIaHO-
MEepHOro M NPONOPUHOHAJBLHOrO Pa3BHTHS HAPOJHOTO X03sil-
CTBa.
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2.4. Pazautve KOMMyHanLHO-6LITOROrO 3nekrTponoTpebnenus

IIpornosnposanye pacxXOAOB 3IJNEKTPOSHEPTHH Ha OhITOBBHIE HYMIAM OC-
HOBHIB2€TCA Ha pesynbTaTaX MHOTOJNETHHX HCCAEAOBaHHA (DaKTHYeCKoro
SJIEKTPONIOTPE6NIeH s, & TaKXe Ha OueHKe BJHAHHA Ha Hero OTHeJbHbIX
3JIEKTPONPHEMHIKOB.

Jasi pacyeToB ILlesiecoo6pa3HO BOCIOJbIOBATHCA METOAOM MHOMKECTBCH-
HOH KOPPeNslHH, KOTOPBHIH MO3BOJNSAET Ha OCHOBE JOCTATOYHO GOJBIIOrO
o6beMa 0O6GcnellOBaHHE BHIFBHTb BJHSHHME OTHE/bHHX 3JEKTPONPHEMHHKOB
WIH HX TPYNN Ha CyMMapHOe 3JekTpornoTpeGinenue. OcTaHOBHMCs B CaMbiX
KPaTKMX 4YepTax Ha HayajibHLX TOJOXEHHAX KOPPENALHOHHOrO ayann3a.

Koppensiuus B MaTeMaTHUeCKOH CTATHCTHKe XapakKTepH3yeT CBA3b
MEXJy SIBJICHHSAMH, eC/H OFHO H3 HHUX BXOAHMT B YHCJIO MPHYHH, Onpeiess-
IOLIMX APYTHE, HJH €eCIH HMEIOTCH NMPHYMHB, BO3JEHCTBYIOI{HE HA STH HB-
JICHHS,

KoppensimHOHHBIE aHanHM3 paccMaTpPHBAeT CTelleHb 33aBHCHMOCTH Ciy-
yafiuelx coGuiTHi H BeanuuH. Ecnu [Be BesAmuWHBl X H y CBA3aHbl QyHKUMO-
HaJIbHOH 3aBHCHMOCTBIO, TO K2XKAOMY 3HaueHH:0 X COOTBETCTBYeT Onpeje-
JieHHOe 3HayeHue y. Hampumep, maHHOMY 3HAUYCHHIO yrjia chBHra ¢az @
COOTBETCTBYeT OrpeliefleHHoe 3HaueHHe Ko3(duuHeHTa MOLIHOCTH COS §.
Ecim e HEKOTOPOMY 3HAWEHMIO X COOTBETCTBYET CTATHCTHUECKHEt Psft
BO3MOJKHBIX 3HaueHHH Y, TO Takasd 3aBHCHMOCTb Ha3hLIBaeTCH KOPPENsHHOH-
HOH. HanpuMep, OAHO M TO e KOJHYECTBO KBapTHP MOXeT HaBaTb Pas-
JIMYHBlE  JJEKTPHYECKHe HATPY3KH HA LIHHHI TpaHCcOpMaTOpHOl MOX-
CTaHIHH.

Yto6el MaTeMaTHYECKH OMHCATh XAPakKTep KOPPEJALHOHHOH 3aBHCHMO-
cTH (CBA3SH) MeXJYy sIBJEHHsIMH, ONpPeLe/SIOT cpeliHee 3HadeHHe y 10 X (yx)
M cpenpee 3HayeHHe X MO y(Xy). DTH BeNHUYHHL ONPELENSOTCS M3 BBHIpa-

KEeHHH
2 mxy Yy 2 mxy X
y - X

Uy = = ,
my my

rne m,,=2mx,, H Mx= Z My, My — 4YHCJO 3HAYEHHH X IpH HEH3MEH-

X
HOM y; MMy — YUCIO suaqeé/nﬁ ¢ NPH HEH3MEHHOM X; ZMy=2XMy=n; n—
obuiee yHCI0 HaGAOLEHH,

[Tpn matemaTHyeckol o6paGoTke Pe3ysbTaTOB HaGJOEHHI COCTaBJs-
10TCsL criepHanbHbie TaGJaHUB H rpadHKH, Ha OCHOBe KOTOPBIX BhHISICHAETCS
XaPaKTep 3aBHCHMOCTH y OT X HMi# x OT Y. Takas 3aBHCHMOCTL MOXeT
6uiTh Gnuskoli x mpaMosnHuefHOR WM KPHBOJHHE(HOM. 3aBHCHMOCTL 4=
=f(x) HasuiBaeTcs ypaBHeHHeM perpeccHH y Ha X. [lpu npsMosmuefiHOK
3aBHCHMOCTH JByX BeNHUHH YPaBHEHHe pPerbeccH#d MomeT ObITb NpPEACTaB-
JIeHO B CICAYWileM BHie: y=ax+b.
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Besnnuvpnl @ u b HasmiBawTcsd KosdguuuenTamu perpeccun. Juis HX
onpefieseHdst TOJB3YIOTCA METOZOM HAaHMeHbIUHX KBalipaToB. Merton wuam-
MEHBIIMX KBaIpPaTOB OCHOBAaH Ha TOM, YTO CyMMa KBaZpaToB OTKJoHe-
HHil CPeAHHX 3HaueHHH OT pacueTHHIX NO (OPMYJie PerpeccHH HOJDkHa GhiTh
HaHMeHbUieH, 7. €. 4YTo6Bl cyMMa E My (Yo—y)2= Em,,(y,g—-ax—--b)2

x

X
¥MeNia navMeHbilee 3Havenwe. Jlnst atoro ONPEACAsIIOTCsT YACTHRIE NPOU3-

BOAHLIE TPHBEIEHHOIO ypPaBHEHHsi H NpHpaBHHBaKOTCs Hymo. B urore no-
JIyyaeM JBa YpaBHEHHs C JBYMsl HEH3BECTHBIMH, H3 KOTOPHIX ONpeAeJIsiioT-
csl KO3(@HIHEHTH PErpeccHH @ M b M COCTaBJseTcsi Tak Ha3plBaeMoe Teo-
PETHYECKOE yPaBHEHHE PerpeccHH.

Ecmy 6bi cBSi3p MeXIy y M x Obla QYHKIHOHAJBHOH M TPHTOM JH-
HeHHOM, TO BHYHC/ASIEMBIE NO YPaBHEHHIO 3nadeHHsl y cosnajd Gbl ¢ ¢ak-
THYeckuMH. Ho B CTaTHCTHYeCKHMX H3MepPeHHsIX (QYHKIHOHAJbAAs 3aBHCH-
MOCTb y¥e CTaHOBHTCS KOPpPeJsiuHOHHOH, NOCKOJIBKY CaMi IapaMeTpbl Me-
psioresi. CefoBaTeNbHO, (aKTHYecKue 3HaUeHHs y GYAyT OTJHYATBCS OF
BHVYHCJEHHEIX N0 ypaBHeHuioo. Yem Goublue BapHauuii ycsoBHH, TeM 6oJb-
pie GYAYT OTKJIOHEHHS OT BHIYHCJEHHLIX 3HayeHHH. B cBsisy ¢ 3THM BBOZHT-
€51 TIOHSITHE TECHOTH! KOPPeSIMOHHOR 3aBHCHMOCTH.

TecHOTa KOPpPEASHHOHHOH 3aBHCHMOCTH Onpeienser-
¢t BeJUYHHOMN

Ox

r= a-—;y;—, 2.1)

The Ox M Oy — CpeliNeKBaipaTHyHbie OTKJIOHERHs CJyvyaliHBX BeJHYHH X H
Y OT MX CPElHHX 3HAaueHHH X H y.

Bemmuuna r nasutiBaetcss KoaGHUHEHTOM KOppessiuuH, 3HAaYeHHS KO-
Toporo kodeGmoTcst oT O (mpu oTcyTeTBHM JmHeRmoft cBsisH) Ao | npH
(ynkunonanpHoOl 3aBucuMocTH. [Ipn r=0,2+0,3 MOXHO cyHTaTh, YTO Be-
JIMYUHLI HAXOJSATCH B KOPPEJSiHOHHOM CBSI3H,

B neckombko npeoOGpasosamnoM Buzie ¢dopMyda Ajs KoadunveHTa
KOppeasiuHH ¥MeeT BHI

)Z:(x—z)(y—y)

= . 2.2
r n Oy Oy 2.2)

B npakTuke 4acTo NPHXOZMTCH CTANKMBATLCH CO CTATHCTHYECKMMH Casi-
3SIMH MEXAY HECKOJbKHMME BEAHYHHaMMH ORHOBDEeMeHHO, B Hauiem cJayuae
3TO PSAA 3JIEKTPONPHEMHHKOB €O CBOHMH XapaKTePHHIMH pexXuMaMu paboTsl.
Haubonee npoctoft ¢opMoli cBsisu sBisiercs JuHefiHasi, MpHYeM ypaBHeHHE
CBSi3d, HanpuMep, MeXAY TPEMA BeJIMUHHAMM HMEET BHJ,

z=ax-}+by-c.
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INpurnunualipio 3ajavya NOJyyYeHHS YPABHEHHsl PErPeCCHH Peulaercs
METOLAMH, aHaJNOTHYHBIMH IPHBEACHHBLIM Bbitie. TakHe CBS3H HOCAT Ha3Ba-
HHe MHOMECTBEHHOH JIHHEHHON KoppensiuHi,

WanoxeHnnbie BHILIE KPAaTKHe CBeGHHA MO KOPPENSLUHOHHOMY aHajH3y
NpHBEAEHH B KHHTE AJA O3HAKOMJICHHsl YHTAaTeNs JHIb C OCHOBaMH Me-
TORAHKH H3yyeHHsi npouecca (OPMHPOBAHHS 3JE€KTPHYECKHX HArpy3oK M
anexTponorpebuennsi. KoppemsiiHoUHbI aHaiH3 IHPOKO NpHMeHsleTcst B Ca-
MBIX PasJiHYHBIX OTPacjsX TeXHHKH. [LJsl HeTaqbHOro O3HAKOMJIEHHS C 3TH-
MH BONpOCaMH cjelnyerT OGpaTHTLCA K cneuHansHOM Jautepatype [10, 15].

Hatypuble o6GceloBaHHst H NMPOBEACHHBIC pAacyeThl, BHIIOJHEHHBIE DA-
JioM opraMH3anii ¢ nNpHMeHeHHeM KOPDEJNSIHOHHEIX MeTONoB (no pAAY
npuGOpOB HNaHHHE NpPHBEJeHB Ha OCHOBE PacueToB H IKCHEPTHOH OUEHKH
aBTOPOB), NO3BOJAIOT NPHBECTH CpPEelHHe HRaHHbie MO PacXOAy 3NeKTPO3Hep-
FHH Ha KBapTHPY (CeMblo) B KDPYIHBIX ropoiax B HacTosiuee spemsi. Onwo-
BPEMEHHO PaCCMOTPEHE! PaCXOABI SJEKTPOSHEPTHH MO PANHYHBIM HOTpeCH-
TEJAM Ha NepCleKTHBY.

Ocsewenne kBapTup. [1pu MporHo3upoBaHuil pacxoia 3J/eK-
TPOSHEPTHH Ha OCBelieHHe HReO6XOAHMO YUHTHIBATH MpexKJe
BCero yJy4ll€HHE KaYecTBa OCBeILCHHS, B3KOHOMHUYHOCTb pas-
JIMYHBIX HCTOYHHKOB CBETA H MOBHIIEHHE HOPM XKHJIOH MJIOLLa-
IH.

YayullleHHe KauecTBa OCBeLUEHHS HOCTHTAETCA B NEPBYIO
oyepe/lb 3a cueT NOBHIIeHHs ocBerieHHocTH. C | anBaps 1980 r.
BBEJIeHH HOBBbI€ HOPMBI N0 €CTECTBEHHOMY H HCKYCCTBEHHOMY
ocseutennio (CHuII1I-4—79), ycranapauBaloniHe 3sHaYeHHs
cpelHel OCBRIEHHOCTH (JJIs JIIOMHHECHEHTHBIX JlaMil) IIPH COB-
MecTHOM JAeHCTBHH BC€X CBETHJBHHKOB (KpOMe HAcTOJNbHBIX) B
¥uabix Komdatax 100, B kyxusax 100 ax. B npuxoxux nopmu-
pyercss MHHHMaJbHasl OcBenienHocTh 50, B caHyssax 50, Ha Iwio.
mlafKax u cTyneHax JectHHu 50 sk. Ilasi noaxJioyeHus cses
THJIBHHKOB MeCTHOIO OCBelICHHsl NpefyCMaTpPHBAIOTCA LUTEMN.
ceJIbHBIE PO3ETKH.

DKOHOMHYHOCTh HCTOYHHKOB CBeTa IOBBILIA€TCS 3a CYeT
yBeJIHUeHHsl HX CBeTOBOil OT/1a4H, a TAK¥Ke BHEAPEHHUs JIOMHHEC-
ueHTHOro ocBenlennsi. IloBrbillleHHe HOPMBI XKHJIOH TNJOLIAAN
He BBI30BET yBeJHYEHHS 3JeKkrponorpebJieHMs, Tak Kak IIpH
6osbluelt obiiefl nuolWaziy KBapTHPHI, HO-BHAUMOMY, CHH3ATCA
KO03(pHIHEHT OJHOBPEMEHHOCTH H YHCJO0 YaCOB HCIOJAb30BAHHSA
MakcuMyMa narpysku. Hano oxupate Takke HeKOTOpOro Mo«
BeilleHHs1 KI1Jl cBeTHJBHHKOB 32 cyeT YJy4IIeHHS HX KOHCT-
pykumii. B uTore mpennosaraeMelit cpeiHHH pacxoj 3JeKTpo-
3HEPrHy Ha OCBeleHHe NOBBICHTCH HE3HAYHTEJBHO H COCTaBHT
opuenTHpoBOYHO 450—500 kBT 4 B rox Ha KBapTHpY.
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Boitosbie anekTponpubopsl. I1nannpys Hachll€HHE KBapTHP
passuuHBIMH OBLITOBBIMH NPHOOPaMH, MOXKHO PacCYHTaThb OXu-
laemoe nOTpe6eHte 3JEKTPOSHEPTHH Ha KBapTHPy Ha pacuert-
HBE nepuof. [Ipu pacueTe anekTponoTpelieHus Teaes8uU30pamMU
u peduonpuemnurxamy HeOGXOAHMO YYHTHLIBATb Hapsily € POC-
TOM HaCBHILIEHHs] KBAPTHD CHHI}KEeHHE MX MOLIHOCTH 3a cyeT 3a-
MEeHBl 3JICKTPOHHBIX JaMMN NOJYHPOBOJHHKOBHIMH NpHGOpaMH.
B Halieii cTpane B HacTOsilee BpeMsi HanGoJIbIee pacipocTpa-
HEHHEe HMEIOT KOMIIPECCHOHHbIE X0A00UAbHUKU U B MeHbILER
Mepe abGcopbunoHHBe. B nepcrnekTHBe aGcOpOLHOHHEIE XOJO-
JHIAbHHKH OyNYT HOCTENEHHO BBITECHATbCs Gojiee 3KOHOMHYHBI.
MH NONyNPOBOAHHKOBHIMH. ClenyeT HMETh B BHAY, YTO PacXok
3JIEKTPOIHEPTHH Ha XOJOJIWJIbHEKH B Pa3HBIX paioHax Hallei
cTpaHbl pasJinyeH. Tak, ecyil pacxOil 3AeKTPOSHEPTHH B LEHT-
paJsbHOM paiione (II) npuusite 3a 1, To Aas 1 paiiona (Cubupn,
Hanpnuit Bocrok, CeBeposanan) caelyet BBecTH KO3 HLUHEHT
0,8; naa III pafiona (Ykpanua, TToBosnxbe, 50 Y Tepputopuu
Kasaxcrana, Moanabusi, CeBepuniit KaBkaz) — 1,15; nas
IV paiiona (Cpenusis Asusi, 3akaBKa3sbe) — 1,3.

Crupka, cyuika, eaadcenue Geavn. OnpeneneHue pacxoja
3JIGKTPOSHEPTHH Ha CTHPKY 6elibsi B HHAHBHAYaJbHBIX CTHPaJb-
HbIX MalllHHax BejieTcs ¢ YYeTOM Macchl cyxoro 6eibsi, HAKOH-
JIEHHOTO 3a TOA B ceMbe. BMecTe ¢ TeM HeOGXONHMO YYHTHIBATD
POCT elHHHYHOH MOLIHOCIH aBTOMATH3HPOBAHHBIX CTHPaJbHBIX
MALlMH C NOIOTPEBOM BOIIbL.

ITpouue 6GoiTospie npubopst. K HUM OTHOCHATCA THJIECOCH,
HOJIOTEpPHI, 3JeKTpHUecKHe MBefHble MalllHHBI, KOpeBapKH, Ky-
XOHHBIE MPHBOJ, MACOPyOKH, COKOBBIXHMaJKH, CaHHTapHO-TH-
rHCHHYECKHe HPHOOPHL H T. 1. YeJbHBIH pacxoll 5JeKTPOSHEP-
rMH 3THMH NpuGOpaMu OlleHHBaeTcsi OPHEHTHPOBOYHO ¢ YUETOM
MX eAHHHYHOH MOILHOCTH, OOLIEero KOJMYECTBAa W YMCJA YacoOB
HCII0/1b30BAHHS.

ITpuezorosaenue nuujy Ha IAEKTPORAUTAX. 3a TIOCJAEAHHE IO-
JIbl HAKOIJIEH HEKOTOPBIl ONBIT HCHOJb3OBaHHA 3JEKTPOIJIHT,
oco6enHo B MockBe u psijie IpyrHX rOpoJiOB.

Pacxo/nbl 3/1eKTPO3HEPTHH Ha IPHIOTOBJICHHe IHIIH COCTAB.
ns10T B Hactosimee BpeMsi 300—350 KBT-u Ha uesioBeka B rof,
yto coorBercrByer 7,6- 105 MJIx. B nepcnekTnBe MOXHO OXu-
JlaTh HEKOTOPOTO CHHXKEHHS1 3TOT0 PacXofia 3a cUeT yJyylleHHS
TEMJIOOTHAYH H KOHCTPYKIHH KOHPOPOK, NPHMEHEHHS! CIelHAJb.
HOI nocyjibl, Bce GOJbIIEro HCHOJAb30BatHes noJydabpuKaTos.
BMmecTe ¢ TeM no Mepe pocTa 6arocOCTOSHHS Hace eHusl yiyu-
HINTCSl PallHOH NMHTaHHS, YTO HECKOJIbKO NOBBICHT YHCJO YacoB
HCNOJIb30BAHHSA IVINTH,
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Topsuee 8000chaboCeRUe, INEKTPOOTONNEHUE, KOHOUYUOKU-
posanue 8030yxa. Jlo HaCTOAUEro BPEMEHH 3/EKTPOBOLOHA-
rpeB H 3JeKTPOOTONJIeHHE B Hallefi CTpaHe 3aMeTHOro pacnpo-
cTpaHeHHA He NoJyyuJH. [TocTeneHHO BHEAPAIOTCS KOMHaTHblE
KOHIHIIHOHEPH! B pafiOHax ¢ XKapKHM KJHMaToM. Beuay masno-
ro pacnpocTpaHeRHsl pacyeTsl PacXORa IEKTPOIHEPTHH Ha BO-
JIOHATPEB H 3J1€KTPOOTOMJIEHHE HOCAT OPHEHTHPOBOYHEIN XapaK.
tep. MOXKHO NIPHHATB, YTO HA OfHY CEeMbI0 Ha BaHHY, AYIU H XO-
3AHCTBEHHBIE HYXK/AB pacxolyeTcsl B cpeiHeM B cyTku 100—
160 n Boaw Temnepatypo#i 65 °C. Tlpm 3TOM noTpeGHOCTH B
3JIEKTPO3HEPTHH cocTaBUT 2,7—4,3 Thic. KBT-u B ron. Pacxon
3JEKTPOSHEPTHH JIJIsi NPAMOTO 3JeKTPOOTONJEeHHS! 6e3 aBTOMa.
THYECKOro PeryJHpOBAHHA PH HOPMaJJbHOH TeIJIOHIOISIUHIK
snaHn# cocTaBisger 10—12 Tric. kBT-u Ba kBapTHpy. I1px no-
BHILIEHHOH TEMNJION30JSIHE H aBTOMaTHYECKOM DPEryHpOBaHHi
5TOT PacxOA MOXeT OHTh CHHKeH 10 8 Thic. KBT-4 B roa. ITpu.
BeJIeHHEIE JIAHHBIe COOTBETCTBYIOT CpeflHeH KJIHMAaTHYECKOH 30~
ge. I1py KOHNHIHOHHPOBAHHH BO3/lyXa U YCTAHOBKE ONHOIO Ol
TOBOIO KOHAVMLHOHEPAa Ha KBApTHPY PACXON  3JIE€KTPOIHepruu
B cpenHeM cocTaBuT 1,5—1,6 Thic. kBT 4 B ron.

B Ta6a. 2.2 npuBeneHO 3JeKTponoTpebJeHHe Ha KBapTHPY
B IOJ 1Jsi COBPEMEHHOIO YPOBHsI HAaCHIILEHHs1 3JeKTponpuco-
paMH ¥ pacyeTHHI nepuoJ, (CpeaHue 3HaYeHHs).

Jannbie Taba. 2.2 penecoobpa3Ho CPaBHHBAThH C pacyeTd-
MH, KOTOpbi€ OCHOBaHBI Ha HCIOJb3OBAHHH 3JeKTpONoTpebiie-
HHs1 IO KBapTHPE B LieJIOM C YYeTOM ONpejie/ieHHHIX paHee H
OpejriosiaraeMblX TEMHOB NPHPOCTa 3JeKTponoTpebisicHus. Va
matepuanoB AKX u npyrux opraHH3auMil cjenyeT, YTO TEMIIb
NPHPOCTa JEKTPONOTpe6aeHHs B rof A1 ra3HPHIHPOBaHHBIX
KBapTHp COCTaBJsI0T 3—3,5, a KBapTHP C 3JeKTPOIJIHTaMH
1,5—2 9%. llojyyeHHbie pacyeToM 3HaYeHHA Ha HepPCNeKTHBY
6,143KH K HPHBEJEHHBIM B TabJ. 2.2.

Kak nokasbiBaeT ONBIT 3KCIJIyaTallH, yaejbHoe 3JeKTpo-
notpebieHue B NOMax C LEHTPaJH30BAHHBIM TENIOCHa6XeHH-
€M HHXKe, 4eM B JJOMax, TJie OHO OTCYTCTByeT. B 3akmouenne
OTMETHM YCTAHOBJIEHHYI0 3aBHCHMOCTb CPEJHETO 3/1€KTPOHO-
TpebyieHHst OT CpejiHell yCTaHOBJEHHOH MOIIHOCTH NpHOOPOB B
KBapTupe. Jins coBpeMeHHOro ypoBHs 3JeKTpHpuKauuu ObiTa
3aBHCHMOCTh MEXKAy cpelHHM 3jekTponorpebietnem W,
KBt-u, u cpennefi ycTanoBJIEHHOH MOLIHOCTbIO Pycr BeIpaxa-
€TCSl ypaBHEeHHEM

W —=a+bPye, 2.3)
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¥ Ta6auna 2.2. Pacxon 3neKTPOIHEPTHH Ha KBApPTHPY (CeMbIO) B rojn (cpeiHHe JaHHBe JJsi MHOMO3T2KHbIX JLOMOB)

CpeAHu#t pacxof SJMEKTPo-
SHepTHH Ha NPHGOD WaH
rpynny aJ1eKTPONPHEMHHKOB,

Hacniugenue, %

CpelHuft PacXof SJMeKTpPo-
SHEPTHH C YYETOM HACHIIEHHS
KBapTHp 3JeKTponpHGOpaMHu,

HauMeHOBaHHe KBT-% B HACTOSH- #a pac- kBt 3/rop
ugee geTHR
B HacTofjee | HA pacdeTHnt| BPeMA NePHOA | B HacToswee | Wa pacyeTHmit
BpeMs nepuop, BpPeEMs nepHon

OcaelilenHe 420 500 100 100 420 500

PapnonpuemHHkH ¥ pajHOMbl (TPAH3HCTOD- 8 10 80 95 6,4 9,5
Hele 78, namnosnie 22 %)

TFeneBH30pH (C YHETOM IIBETHBIX) 120 150 95 100 111,5 150

XOMORHABLMHKH H MODO3UNLHHKH (C Yietom 350 420 90 97 315 406
yBeJIHUEHHS eMKoCTeH)

CTHpanbuble MAIUHHBL (C YYeTOM BHEXDEHHA 40 75 68 75 27,2 56
CTHPAJMBHEIX MAIlHH C TIOJIOTPEBOM BOIH)

DJIeKTPOYTIOTH 72 75 95 110 68,5 82,5

Maruurodousr 60 60 15 25 9 15

DnexTpoyaHHUKH, Kodesapku 150 150 21 25 31,5 37,5

DNEKTPONLINeCOCH 40 60 43 60 17,2 36

TTpoune u HoseIe MpHGOPH (15 %) 150 200

Urtoro ans ra3nduiiHPOBAHHHIX JLOMOB — _— — — 1156,3 1492,5

KyxoHHas a/ieKTPOMJIHTA — —_ —_— —_— 1100 1000

M Toro B A0Max ¢ 3JNeKTPOMJIHTAMH —_ \ —_ —_ — 2256,3 2492,5

MpuMeyanus . IpHBeNeHHEIE NAHHEIe OCHOBAHH Ha MatepHanax AKX, MHHMHTAIII, Bcecolo3HOro HayIHO-HCCJIESAOBATENBCKOTO

RHCTHTYTA NO H3IYYEHHIO CNpoca HaceJIeHHA Ha ToBaprl HapOAHOTO norpeGnemm H KOHBIOHKTYDHI TOPTOBJAH.

2. CpesHHE DacXOJL_SJEKTPOIHEPTHH HA NpHGOD ONPEfeNeH ¢ yueTOM DASNHYHON MOLULHOCTH NPHOGOPOB OAHOTO H TOrO K€ BHAA H WX
yaEeAbHOTO Beca B AaHHOX rpynne.

TMonyqenusie AaWHbIE ABAKIOTCA CPEAMHMH H MOTYT GHTh 3HAYHTENBHO NPEBMINCHE! OTAENbHHMH CeMbAMH (IPHMePHO B 2 pa3sa),



rje a MOXHO NMPHHUMATh AJs rasH@HUKaLHOHHEIX KBAPTHP paB-
BeIM 617, a ans kBapTup ¢ 3Jjektponsutamu 1395; b — ans
rasuuLUHpoBaHHBIX KBapTHP 159, a nJsi KBapTHp C 3J€KTpO-
noutamu  280; Pyer — cpelHsifi YCTAHOBJIEHHAST MOILHOCTb
SJ1EKTPONPHEMHHKOB B KBapTHpe (MOIMHOCTb 3JIEKTPOIJIHTHI
He yunteBaercs), KBt. Onpenensiercs Kak cyMMa npou3Beie-
HHil MOIL{HOCTH NPUOOPOB HA OTHOCHTEJIbHOE HACHIEHHE JJIEK-
TpornpHbopaMH.

Pa3pen BTopo#
DNEKTPUYECKHME HATPY 3K

Inasa TpeTLsn

OMPEAENEHUE DNEKTPUYECKMUX HATPY3OK
XUnbIX 30AHUA

3.1. NoctaHoska sonpoca

OJIeKTPHUECKHE HATPY3KH KHJLIX KBapPTHP SIBJASIIOTCS cayyaii-
HBIMH, 32BHCSIT OT YKJIaJla XKH3HH Pas3JMYHEIX ceMeil, Habopa
3JIEKTPONMPHEMHHKOB, MAaTepHAaNbHOIO JAOCTATKA CEMbH H MHO-
rux apyrux ¢akropoB. Harpyskm xunbix 3gamuil cyinectseH-
HO MEHSIIOTCSl B TeYeHHe CYTOK H B 3aBHCHMOCTH OT BPEMeHH
roja.

Hauunaa ¢ 1961 r. npursTO HOPMHPOBaThL 3/EKTPUYECKHE
HArpy3KH B KHJIOBATTax Ha KBapTHpY (CeMbi0), OpHYEM Mo
Mepe yBeJHUYEHHs KOJHYeCTBa KBapTHpP, NPHCOEAHHEHHBIX K
JaHHOMY 3JieMeHTY CeTH, YAeJbHBe HArPY3KH CHHXKAWTcA. Ta-
KOH MOJAXOA XOPOLIO OTpa)KaeT CYU(HOCTh mpouecca (opMu-
POBaHHSI 3JIEKTPHUECKUX HArPY30K H B H3BECTHOH Mepe COOT-
BETCTBYeT MeTOJHKe pacueTa Harpy3oK B MNPOMBIILIJIEHHOCTH,
rae Ko3Q@PHLHEeHT copoca 3aBHCHT OT YHCJIA 3JIeKTPONpHEMHH-
KOB H onpaBjaaJ cebst B IPOEKTHOH NpaKTHKe,

B naneoii paborte Anst yaoOCTBa H3JOXKeEHHS TOXKe OVAer
NpUMeHAThCE TePMHUH KO3GQOHUHMEeHT cnpoca, sBIs-
JolMiics OTHOLUeHHeM HaHOoJbllell pacyeTHOM Harpys3ku B
JaHHOM TOYKe CeTH K yYCTAHOBJICEHHOH MOLIHOCTH 3JIeKTPOIpH-
eMurkoB. OfHAKO HANO NOMHHTh, YTO MOHSITHE YCTAHOBJIEHHOMN
MOILHOCTH MO OTHOIIEHHI) K KBapTHpPE SIBJISIETCA YCJIOBHBIM.

Y1BepiKIeHHBIE pacueTHhle Y/IeJbHble HATPY3KH HA KBAPTH-
Py TpHEATH IJs1 Neprofa 3HMHEro MaKCHMyma, T. €. AJif Me-
puoaa HauOOJBIIMX HArpy3oK B JKHJBIX 3[aHHAX, H ONpefe-
JIeHbl Ha pacyeTHHE CPOK mpuMepHo 15 ner (/s BHYTPEHHHX
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cereit) 1 8—10 sieT a5t BHEIIHUX ceTell U TpaHCPOPMATOPHHX
nopctavuuil. B 3HaueHHAX yHeNbHBIX HArPysoK yuTeHa U He-
n3bexxnas ciayyalHas acHMMETPHSl HarpysoK OTAeJbHHX (a3
(cM. § 3.4), uTo 0COGEHHO BaXKHO AJ KHJHBX JOMOB C 2JEKT-
POIJINTAMH, TA€ TOK B HYJI€BOM NPOBOIE MOMKET AOCTHrath
50 % Toka B ¢ase. PacueTHble HAarpy3ku st JUGTOBHX ycTa-
HOBOK OMpefeNfloTcAd Ha OCHOBe Ko3(Q(QHIHEHTOB Crpoca, 3a-
BHCAUIMX OT YHCJA TIPHCOCAHHEHBIX JIU(PTOB ¥ TAXKHOCTH 342~
HHi{, YCTAHOBJCHHBIX HA OCHOBAHHMH CHelHMaJIbHBIX HCCTej0Ba-
HHH.

DNeKTpHYECKHEe HArpy3Kd OT PasjHyHBIX BCTPOEHHHIX H
NPHCTPOCHHBIX K JKHJBIM JOMaM TOProBHX, KOMMYHAJbHO-OHI-
TOBBIX M TOMY MNOJOOGHHIX MpeanpHATHH onpefensIolcs Ha oc-
HOBAHHUH I'J. 4, rAe TakxKe NpuBefeHb KO3QQUIHEHTH yyacTHs
9TUX noTpebuTesieli B MaKCHMyMe HArpy3KH 3J€KTPHYEeCKOH
ceTH ropoja.

3.2. iccneposatme u popmmpoBaHme
3NEKTPHUECKMX HArPY30K MUALIX 3AaHMM

Bbilie y2Ke YNOMHHAJOCh, YTO BKJIOYEHHE 3JEKTPOIIPHEMHHKOB B KBap-
THpe HOCHT CltyuaiiHbli xapaKTep H 3aBHCHT OT psaa (pakropoB. Bee sTo B
COBOKYHHOCTH AOMKHO YYMTHIBATHCH INPH ONpPEAENCHHH pPacyeTHON Harpys-
KH, HMeIOlleli BaikHefillee sHadeHHe A/ Bb6Opa NapaMeTpoB 3JIEKTpHYE-
CKOi1 ceTH. 3a pacyeTHYO Harpysky corsacuo I1¥2D npennmaercs noayua-
€OBOl MAKCUMYM, KOTOPHIH ABASETCA HAHOOJBIIUM H3 CPeAHHX I0Jayyaco-
BbIX HarPy30K PacCMaTpPHBAEMOrO 3JIEMEHTA CeTH (BBOJ B KBapTHPY, CTOfK,
NHTAIWAs JHHEHSA, WHHL NOACTAHEHH H T. Ji.).

Jlna rpynnosbix cereli KBapTHp Gojiee 060CHOBaHHHM OBHUJIO 6bI NpH-
MeHenHe, Hanpumep, 15-MHHYTHOrO MakCHMyMa (npH HeGoOJbIIMX CEYEHHHX
NPOBOJIOB TIOCTOHHHAs BpPEMEHH HarpeBa Mala), HO, HMes B BHAY Majyio
BEPOHTHOCTDH NOfIBJEHHA 15-MHHYTHOTO MaKCUMyMa H HEKOTOPYIO YCJOB-
HOCTH TNPHHHMaeMBIX TEMIOB €CTeCTBEHHOrO pOCTa Marpy3ok, B pacuerax
ceTell IPHHHMAIOT eAHHBI HOPMHPYeMBIi NOJy4acoBOH MakCHMyM. DT0 Io3-
BoJisieT BBIOHpaTh CEYEHHs NPOBOAOB H Kabededl no taGanuaM, NPHBEAEH-
uomv B I1Y3, 6e3 kakmx-imGo nepecuercB. Hrxke paccmarpuBarorcs B cxe-
MaTHYECKOM BHJ€ BONPOCH (JOPMHPOBAHHSA 3JIEKTPHYECKHX HArpy3oK H Me-
TOAE 06paloTKH pe3yJbTaTOB HAaTYPHBIX H3Mepenuil [16].

Cpednns 8epoATHOCTe ! BKAIOMEHUA 3ACKTPONPUEMHUKCOS 8 OGHHbIG MO-
Merr spemernu 3q nepuod T Moxxer GHTb Bhlpa)eHa popMmysol

l_7='s—/sycr =W/ (Pyc'r 7, (3.1)

1 BeposiTHOCTBIO Ha3BIBaeTCA Mepa OGDBeKTHBHOH BO3MOXHOCTH AQHHO-
10 cofbiTua. CoGHTHEM B TEOPHH BCPOATHOCTEH Ha3bIBA€TCH BCAKGE ABJE-
HKE, KOTOPOE NPOH3OILI0, HO MOIVIO H HE NMPOH3OHTH.
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rie S — cpennsis sa nepuwoa T norpe6ifseMas MOJHAas MOLIHOCTH, KB-A;
Syer — YCTAHOBJIGHHAs MOIMHOCTL SJEKTPONPHEMHHKOB, KB-A;  Pyer—
yCTaHOBJICHHAs AKTHBHas MOILHOCTb, KBT; W — siekTposneprus, norpe6-
JsieMas H3 cetH 3a nepuop T, KBT-u.

IpH BKJIOYEHHH IPyNIH S57€KTPONDHEMHHKOB HE3aBHCHMO ApYyr OT
JpyTa CpPeiHHe BEPOSATHOCTH BKJIOYEHHs] CYMMHDYIOTCHi H ONpPeJensiioTCs H3
BHIpaiKeHHs

P = 28;/2Sgycr = ESycr Pril ZSyer = W2 [TEPyep. 3.2

EcnH, ofHaKo, peXKHMHl paboThl 3JEKTPONPHEMHHKOB 3aBHCAT APYr o
Ipyra, TO CpPeRHHA BEPOATHOCTh BKJIOYEHHS FPYNNBl OyneT Membiile cpep-
Hell BEPOATHOCTH BKJIOMEHHA IPYNIHl HE3aBHCHMBIX SJEKTPOIPHEMHHMKOB 4
cpenusisi Harpyska 9Tofi rpynnel GyfeT MEHbIe CYMMB! CPEAHHX Harpy3oK
OTAEABHBIX SJACKTPONPHEMHHKOB. B Takux ciyyasix onpenedsietcsi cpeae-
B3BCIUCHHAA BEPOATHOCTD (MO MOLIHOCTH)

P, =S5 [2Sye, =28, K ,[2S, =T3S

yer yer Pri Kcilzsyc-r =

=§max/ sycw ~ T)max/ Pyer, {3.3)

FA€ Smax B Pray — CPEAHHE MAKCHMYMBl H2IPY3KH TPYIIH 3J€KTPOIPHEM:
HHKOB; Kci — Koa(hpHLUHEHT CIIpota i-FO 3JeKTPONPHEMEHKA.

[Ipy uaMepenuax oflyX HArpy3cK B JIaHHOH TOUKE CETH B3aHMHas 3a-
BHCHMOCTH PEKHMOB paloTH 3JEKTPOIPHEMHHKOB YYHTHIBA€TCA aBTOMatH- -
YeCKH. ’

Npumep 3.1, Onpenennth CPEAHIOI0 BEPOSITHOCTD BKJIOYEHHs] TpyNDH
3MIEKTPOINPHEMHHKOB B KBapTupe H CPEAHHH MaKCHMYM HX HarpyskH npu
HE3aBHCHMOM H 32BHCHMOM peXXHMax HX PaCoThl NPH CACAYIOIIHX HCXOAHBIX
JaHHBIX:

DJeKTponprGops] -ﬁycr‘ Br Kci 75’_
Ocpemenne . . . . . . 450 0,7 0,6
PajHONIpHEMHHK . . . . 7% 0 0,5
Tenepnsop . . . . . . 160 1 0,6
XONOAMMBHHK . . . . . 140 1 0,2
CrupanbHasg MalHHA . . 30 O 0,1
VTior . . . . . . . . 1000 O 0,2
Tluecoc . . . . . . 400 O 0,1
Mpowne npubopwt . . . 700 0,3 0,15

Htoro . . . . . . 3275

Pewernne. 1. OnpesensieM CPeiHIOI0 BEPOATHOCTb H CPEAHHH Mak-
cuMyM Harpy3kH, Tpeinosiaras, Yto SJeKTPOIPHEMHHMKH paGoTaioT HesasH-

CEMO ApYT OT ApyTra.
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Bocnonb3yemcsi BblpamerHem (3.2)
- 450.0,6 - 75.0,5 4- 160:0,6 4-140.0,2 4-350.0,1 -

Pr 3975
4 1000-0,2 4 400-0, 1 +700-0,15
3975

TakuM oGpasoM, cpeamuii MakcuMy™m uarpyskd coctagaser 812 Br, 2
CPeAHsAN BEPOSITHOCTL BRIIOYEHHS Tpynns npucopos 0,25.

2. BuinonuuM aHanOTHYHBIA pacyeT B YCJNOBHSX, KOTAa npH TeJEBH3H-
OHHOl NepeAaue He BKModaercs psp nputopos (Kci=0). Cornacwo Buipa-
xenuo (3.3)

- _ 450-0,6-0,7 4 160-0,6 4 140-0,2 4 700.0,15-0,3
Pr= 3275
= 344/8275 =0, 11.

CnenoBatelibHo, B 3TOM Clyyae CPElHHil MAKCHMYM Harpy3kd cCOCTaB-
Jgsier 344 BT, a cpenusisi BeposiTHocTb BKanoverus 0,11,

PszoM aBTGPOM TORA3aHO, yTO (OPMHPOBAHME BMEKTPHYECKMX HArpy-
30K rpynnbl 3JEKTPONPHEMHHKOB ¢ AOCTATOUROH TOYHOCTBIO MORYHHACICH
GHHOMHHAIBHOMY 3aKORY pacipeneiexusi, BeposTHOCTb Toro, 410 H3 00-
HEro YHC/Aa JEKTPONPHEMHHKOB fi ONHOBPEMEHHO BKJIOYEHO m, onpenes-
eTCsl U3 BHPAKCHHUS

= 812/3275 = 0,25.

m
nt

Prinmys = E o __ e KI(1—K )", (3-4)
1)

rae K¢ —cpenrnit kosdduurent cnpoca (cpeiHsst BePOSATHOCTb BKJioYe-
HHS! 5JEKTPOINPHEMHHKOB 32 J2HHHIM OTPE30K BpeMeHH) .

TlpusenenHass ¢opmyna OCHOBaHAZ HA TaK Ha3biBaeMOH CxeMe Me3asy-
CHMBEIX HCUOBITAHMH W [OPeAnonaraer, YTO 3JICKTPONPUEMHHKH DKJKYATCH
HE3aBUCHMO JPYr OT Apyra.

HNpumep 3.2, Onpenenurb, CKOJBKO 3NEKTPONDHEMHHKOB M3 AecaTd 0y-
JeT BKJIOYEHO OJHOBPEMEHNO [pH cpefHedl BCPOSATHOCTH BKJIOYEHHS
K.=0,3.

PewenHe Bhyucanp 3HAueHHS Promm) TO GOPMyZe (3.4) npu pas-
JIMYHBIX 1, TIONyYaeM

m « s 2 0 1 2 3 4 5 6 7 8 9 10
Prmay + » 0,03 0,12 0,24 0,24 0,3 0,07 — — — — —
Promms ¢ 0:03 0,15 0,39 0,63 0,93 1 [ O R |

[IpuMEeYaHHue P (m, y) 5 — HAKOIMCHHBlE 9acTOTH pacupenesenus.

! Napubilt KO3(GHUMERT ABNAETCH 2HAJNOrOM KO3(QduuHeHTa HCOOID-
30BaHilf, MPHMEHAEMOrQ npy ONpefefeHHH HArpysok B NPOMBILJEHHOCTIL
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W3 DpuBefieHHHX DaHHHX CA€NyeT, YTO OAHOBpeMeHHas pabota Gojee
yeTHPEX SNEKTDONPHEMHHKOB BO3MOXHa ¢ BeposTHOCTEIO 1—0,93=0,07,
7. e. He 6oaee 0,07.24=1,7 y B cytkn. Pafora xe Golee naATH 3JeKTpo-
npHEMHHKOB BOOOILE HEBO3MOXHa.

[lpu oflieM uHCIe JIEKTPONpHEMHHKOB n==25/K: MoxHO
BECTH PACYETHl Pr(m,ny Ha OCHOBE HOPMAJILHOTO 3aKOHa pac-
npeneienns (3akona Faycca), k kKoTopomy cTpemutcst 61HO-
MHHaJIbHBI 32KOH NPH OoJblIOM n. BhipaxkeHHe ISt Prim,n)
MoxkeT ObTh HaHCaHO CIeayonnm obpasom:

(m—nKg)2

m
Primny = = ___;_____ fe 2R (K)o
VoK, (1 —Ko) A
‘a 12
o
S [ (3.5)

V2n 0
rae ¢ ¢ — HOPMHPOBaHHOE OTKJOHEHHE.

Ara dopMyaa rabynnpoBana (3HayeHHs BEPOSTHOCTEH NPHBOAATCA B
CNpaBOYHMHKAX), YTO NO3BOJIAET Pe3KO COKPATHTL TPYAOEMKOCTb BHIYHCJHE-
uuil. M3 BolpaX{eHMs JAJs HOPMaJbHOTO 32KOHA pacnpenenceHMsi BHTEKAeT
HOCTATOMHO NpoCTasi (OPMyaa HIJA YHCAa SAEKTPONPHEMHHKOB m ¥3 00-
L{Er0 YHCHA N, KOTOPble MOTYT ObITh BKJIOUEHB! OJHOBPEMEHHO:

m=n1?c+tal/n1?c(l—1—<c)‘. (3.6)

Tax, nanpumep, u3 100 snekTponpueMHUKOB npu cpeanem Koadb@uuu-
ente copoca Ke=0,1 # HOPMHPOBaHHOM OTKJOHEHHH f, =2% B pacuer cie-
ZyeT NPUHHMATL BO3MOMKHOCTb OJHOBPEMEHHOI'O BKJIOUEHHS

m=100:0,1-+2V 100.0,1 (1 —0,1) = 16 sneKTponpHeMHKoB.
Caenosatenbio, ¢ BeposTHocThio 0,95 manGosbwmil Koad@uuHeHT cnpoca
cocrapaser Ke=m/n=16/100=0,16.

Kpueas nopMasbHOro pacmpesenenust (puc. 3.1,a8) HmeeT CHMMETPHY-
HYI0 KOJOKOJM006pasuyio (opMmy, DpuueM Ha OcH abCUBCC OTACMKEHBl Ha-
TPY3KH, a2 Ha OCH ODAMHAT — BEPOSTHOCTH MX nogBjeHMA. Uem Gonbue pas-
Gpoc Harpysox, TeM KpHBas cTaHoOBHTCsi Gojee mnonorodt. Yem 6Gonbiue
Cpeansis BEpOATHOCTb HJM YACTOTa NOSBJIEHHA CpefiHell HAarpysKH, TeM KpY-
ye KpuBasi pacnpenenenus. HHorna BmecTo kos0kooo6pasnolt KpHBoit pac-
TpENeneHNs,, CTPOHTCA HHTETpanbHAas KpHMBas DacnpelieneHus (KyMyJaTa)

* Cormacho Tabamne uuTerpaiop BeposiTHocTedt [16] mpu £,=2
Prm, 2)=0,95.
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{prc. 3.1,6). B s10M cayuae Ha OCH aGoudcC OTKAABBIBAIOTCSE HarpyskH,
2 Ha OCH ODAMHAT HAKOMJEHHBE YACTOTH pacrpefesieHust,

TlpakTHyecky Ha OCHOBE HATYDHBIX H3MepeHHH CTPOSITCH He IIaBHBE,
a cryleHyaTeie rpaHky pacnpeneneHusi (rHCTOrpaMMBbl), XapaxkTepHsyollUe
u3MeHeHHe 8HAYEHHA B onpelesieHHoM uHTepsaje (puc. 3.2). Taxoit rpaduk

Pr

P T TN
/

/

6 Pz

[1,) PmCLCL‘

Puc. 3.1. Kpupasi HOPManbHOro pacnpeXefeHusi (Q) W MHTErpajbHas KDH-
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Puc. 3.2, T'ucrorpamMa pacnpeleneHHss MakCHMYMOB Harpy3kH
Ha BBOJE B KBapTHPY C 3JEKTPOIMIHTOM

ToMe saBasiercst nuddepenunaneuniv. Coepurus cpefuue ToukM alcumce,
[OJIyYHM KPHBYIO HOPMaJIbHOrO 3aKOHAZ pacnpezesieHMsL.

BaxHo# penHUHHOM JAJist OUEHKH pDe3yJbTaTOB H3MePeHuit ABAACTCH
CcpeiHeKBaAPATHYHOE OTKJOHEHHe, HHOTA2 Ha3bBaeMoe CTAaHAAPTHBIM OT-
KJIOHEHHEM HWJH CTAHAAPTOM, OfpejeJisieMoe H3 HHXEC/NCAYOLUIMX Bbipaxme-
auit: pist nosuoft (kB-A) u axrusnoit (kBT) MomiHocTH

]/z is_ 15)2; op /z iP_lP)2’ 6

rie n-— YHCAO H3MepeHHit; P — M3MepeHnas Harpyska, kBt; P —cpeanss

Harpyaxa, kKBt; S — nonmas Momuocte kB-A; S — cpeausas nonuas Moul-
HOCTb, KB A.
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M3 npHBeJieHHBIX BHPaXeHH# fCHO, YTO CPEAHEKBAIPATHYHOE OTKJIOHE-
HHME XaapKTepusyeT OTKJOHeHHe OTAEJBHLIX 3HAYEHHMH HALPY3KH OT cpenHe-
IO €ro 3HaYeHHs.

ITpn HATYPHBIX M3MeDeHMAX NPHXOAMTCH MMETb JEJ0 ¢ OFPaHHYEHHBIM
KOJIMYECTBOM H3MEPeHHH PaccMATPHBAaeMbiXx BenWyuH. Jlnsi OUEHKH ROCTO-
BEPHOCTH TONYYaeMBIX PEe3yJbTaTOB ONpEelEJsIOT OWMOKH CPeAHero Ol—J H
CpelHeKBaApATHYHOTO OTKJOHEHHA Oop KBT:

Op =tacp[}'n; 3.8)

=t o [}/ on. 3.9
0°P «%p (3.9)
CanenoBatensHo, JeHCTBHTENbHBIE cPeAHHE 3HAuenusi GyAyT HaXOAMThb-
cq B Nipeaenax, kBr
Pn =P, .+ 0p,
2 JleHCTBHTENBHBIC 3HAYEHHA CTaHaapTa, KBr

0, =0pxt0;.

Jas onpenenennsi MakCHMaJbHOH Harpyskd, BT, ¢ 3aganHoii Bepost-
HOCTBIO, T. €. MPH 33JaHHOM HOPMHPOB2HHOM OTKJIOHEHHH, MOJB3YIOTCH Bbi«
paxeunem

P =P -+t 0p. (3.10)

CnenyeT nOOYEPKHYTH NPSAMYIO CBS3b MeXJAy HOPMHDOBaHHBIM Iy 1
CpelHeKBaZiPaTUYHBIM OTKJIOHEHHEM

', — Prgx — Prga , (3.11)
Op
HopmupoBanHoe OTK/IOHeHME NOKA3HBAET, HA CKONBKO CPeAHEKBaapa-
THYUBIX OTKJIOHEHHH H3MeHAeTCss MakCHMYM Harpy3kd [O CPaBHEHHIO CO
CBOHM CpelHMM 3HaueHueM. JInfi BHYTPEHHHX CeTell JXHJBIX JOMOB C Ma-
JBIMM CEYyeHHSIMH MPOBOAOB M OTHOCHTEJNBHO MaJo#l NOCTOSHHON BPEMEHH
npunumaior f,=3 (BepoaTHocTe 99,7 %), a Ans wapyxHbX ceved fy ..
=1,65+2 (BepositTHOCTB npHMepHO 95 %).
Hs ¢opmyas (3.6) mnocae npocrefiunx npeoGpasoBavHHii noJydaem
caefyiolmpe BEPAXKeHHs ANA Ko3(QpHUKeHTa CIPOCca H MAKCHMANbHOH (HaH-
6osbiueit) narpyskH, KBr:

Roll—Kd

n

) (I Kc (1 —K,
Prax = Proy +1ta Op= Pyc'r (Kc + tal/'_(—;‘_) . (3.12)

Kc=Rc+ta
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MakcuMyM Harpysk ¥ ko3QQHUHMEHT cpoca B 3HAYUTEJNBHON Mepe 3a-
BHCAT OT YHCJA 3JEKTPONPHEMHUKOB: 4eM GoJblie #, TeM GAHXe PacyeTHlil

MAKCHMYM Pgy K CBOEMY CDEMIHEMY SHAUCHHIO Prax. Bemwuunbl Prax 4
Prayx MoryT GbiTh ONpefiesieHbl AJs JOCOH TOYKM 3JEKTPHYCCKOH CeTH, T«
TaioLeft KBapTHPHL.

H3noxeHHasi METOOHKA NPHUMEHSETCA M JNA OLEHKH YCT2HOBJCHHBHIX
MoLIHOCTEH B KBapThpe NoJHOH Sycr,e M aKTHBHON Pycrus, KOTOpHE TOXE
ABJAIOTCH CAYYAfHBIMK BeJIMYHHAMH,

Kaxk mnokasanu wccaeposanns AKX u MHUMIUTOII s 1978—1979 rr.,
YCTAaHOBJEHHAS MOIUIHOCTH B KBapTHpax konebnercsi ot 0,1 zno 4,11 xBr 8
AoMax ¢ ra3osbiMH nautamy 4 ot 0,18 no 5,42 kBt B goMax ¢ 3J€KTpONJIU-
TaMy (6e3 yuera yCTaHOBJEHHOH# MOLIHOCTH 3JEKTPOILTHTH). YCTaHOBAEHHAS
MOLIHOCTE GHITOBBIX 3neKTpOnpUBopoB Konebnercs coorsercTsento or 0,1 Ao
3,38 u or 0,1 g0 4,6 xBT COOTBETCTBEHHO. YCTAHOBJEHHAA MOUIHOCTL OCBEG-
HleHHA B KBapTHpax usmensercs ot 0,04 no 1,4 Br.

LlenTpanbupiM Hay4yHO-HCCNENOBATEIBCKHM M [POEKTHBIM HHCTHTYTOM
THIIOBOT'O H SKCHEPHMEHTANBHOIO NPOEKTHPOBAHHA MH/MILA YCTAHOBJEH Ol-
TUMAJILHBIH HaGop 3MekTponpHboPoB HA NMEPCHEKTUBY, MCXOAS M3 KOTOPOrO
YCJIOBHO YCTAHOBJICHHaS MOUIHOCTB 3JEKTPONPUEMHHKOB B KBapTHpe A0-
cTHrHeT NpH rasosoft naure 10—14, a npu snexkrponaure 17—22 kBr.

Ha ocnoBe npoBeneHHOro KOPPENSIHOHHOTO aHA/AH3a BBIBENEHB! Cleny-
JoLlME 32BHCHMOCTH, NI sBOMAIONINE C JOCTATOYHOH NS TIPAKTHYECKHX Henel
TOYHOCTLIO OMPede/uTh HanGoBbUIYI0 HArpysky, KBT, B 3aBUCHMOCTH OT yHC-
Jla NpPHCOEAHHEHHBIX KBapTHp (AJiA COBPEMEHHOIO YDOBHSl HArDy3kH TIpH
n>30).

JLJsi 3KHABIX 3aauuil ¢ Fa30BbIME TMIHTaMH TIPH MHOTO3TAXKHOIL 3acTpoiike

Prax= 0,183+ 2,53/V n: (3.13)
IJIST KWIBX 31aHKI ¢ 51eKTPOIVIMTAME [IPH MHOrO3TaXXHOH 3acTpoiike

Prax = 0,401 +5,08/V 7. (3.14)

3.3. HopmHpoBaHue 3NEeKTPUYECKMX HArpysoK M ux
nporHo3uposaxmne

Brime orMeuajsiach BaXXHOCTb HPaBHJIBHOTO ONpeRedeHHs
pacyeTHLIX HArpPy30K Kak peuiamouiero ¢akropa AJjs BhiGopa
MOIIHOCTH M yHcjla TpaHcOpMaTOPHBIX NMOACTAHUME, ceyeHHH
npoBojoB M Kabeneil, annapatyphl, 31eKTpoobOpYAOBaHHS H,
Ce/IOBAaTENLHO, [Jisl BHISIBJIEHHS Pa3MepOB KaNMTaJbHBIX BJIO-
KeHnil B cetb. VcXoaHBIMH JaHHBIMH, €CTECTBEHHO, CJyXKart
(aKTHYECKHe NOKa3aTesd, ONpelleieBHble Ha OCHOBE H3Mepe-
HUT B GONBUIOM YHCJE KBApPTHP ¥ oOpaboTaHHbie 110 METOJHKE,
uanoxenHo#l Buiie. OfHAKO 3TH Harpy3kH INOCTOSIHHO PacTyT,
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riiaBHBIM 00pa30M 3a CueT YBENHYEHHS MHCIA y yomuocTH
371€KTPonpHOOPOB, NPHOOPETAEMBIX HACENEHHEM. D16 REi3bIBA-
eT HeOOXOAHMOCTb HMeTb B CETH HEKOTOPHE 3jpach ¢ TeM,
4100bl CeTh Oblila B COCTOAHHH MPONYCTHTL YBOIHyypajouly1ocs
HarpysKy K KOHILy PacyeTHOro nepuoja.

Has pacueToB sNEKTPHUECKHX CeTeH XKHIBIX znampii He-
00XOJHMO 3HATh HE TONLKO (aKTHUECKHE HArPY3yy "yo u nep-
CNEKTHBHBIE C YY€TOM POCTa HACHIUEHHS KBAPTHp GhiToBLIMH
npubopamu, NOSBJEHHS B NPOMBBOACTBE H NMPQpaxe HOBHIX
npuGopoB, yBeNHyeHHsT JOCTaTKa ceMel M T. II.

Paccmotpum nanGosiee pacnpocTpaHeHBbe YWyry ompese-
JEHHs! Y/IGNIbHHX HarpysoK, OCHOBAaHHHBIE HA BuposiTHOCTHON
onenke. Ilepphii M3 nuX 3aknoyaercsi B Cl€lyoem. Ha-
BECTHO, YTO Habop 3JEeKTPONPHOOPOB Y Pasifyypx  ceMel
HEOJIHHAKOB. DTO MO3BOJIET NpPH OONbIIOM KOJNKyectpe H3ME-
peHHil B TeUeHHEe OTHOCHTRNLHO IJIHTENBHOTO Blheyenu mosys
YHTb KOPPEJSLHOHHbIE 3aBHCHMOCTH MaKCHMallbhyy parpysok
OT YHCJIa H MOLIHOCTH NMPHOOPOB Pas3JHYHOTO Hagyayenns.

Cpennne MakcHMYME, KBT, HaXonadTCsi M3  pyipaennit

Pmax=KC1P1+K02P2+....+KC"P”’ (3,]5)
rae Py, Py, ..., Pn— MowHoctn npuGOPOB, MPHCOL ypenHEX K
nanuol ¢ase, KBr; Key, Keg, ... Ken — KOIOOUUY ey 1y koppe-
JasauMn (cpeinde KO3GQHINENTH CNpoOca WIH CPCippe BEpOST
HOCTH BKJIIOYEHHsI 9THX NPHOOPOB BO BpeMst MaKCyyyma).
MoxHo npunHuMaTth 3Hayenus Ke: 0,6 ans OCherenns; 0,5
Anst paponpuemnnkos; 0,6 nus Tenesusopos; 0,9 (¢ yuerom
IIB) nnst xononunbuukop; 0,1 pist CTHPANBHBIX yampy: 0,1
Anst meltecocos; 0,2 st yrioros; 0,15 st npouyy npu6opos.
3anaBasiCb HaMeyaeMBIM YPOBHEM HaCHILIEHyq KBApTHP
9JEKTPONPHOOPAMH, MOXHO ONPEJENHTL CpPEAHHE MaKCHMYMEI
Harpyskd Ha KBapTHDPY. YCTaHOBJIEHO, YTO CP€llye sHAYERHS
KoadduunenTa cnpoca (C yyeToM HaCHILIEHHS KhapTup sisek-
TPONpuGOpaMHu) COCTaBAT AJS JIOMOB C Ta30BHIMH puutaMy ha
kBapTupy npumepno 0,15, a ans JOMOB ¢ 3N€KThonnurami—
npumepno 0,12, Cnenyer, O1HAKO, IOMHHTb, YTO bpenHHe naH-
Hble HAaTPY30K MOFYT GbiTb 3HAYHTENbHO NPEBHIU€Y B OT1es b-
HbIX KBapTHpax. s oneHkn BanGONBLIIETO PaCyeryoro MaK-
CHMyMa HEOOXOAMMO BHISICHHTb 3HAY€HHe BapHallyy yarpysku.
Bapyanuy Harpyskm npeictaBifloT  COOOH  grpomenne
CpEeHEKBAZIPAaTHYHEIX OTKJOHeHHi (cTaHaapTa) g CcpesHeMy,
MaKCHMYMY HarpyskH, =0p/Pmax. T€OpeTHUECKy ppy Gosb-
WM wnene KBApTHp (n1—>00) Pmax=Pmaz. OLHAKG g yenopusx
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ropo/ia BO3MOXHO BJIMSIHHE OJHOBPEMEHHO JeiCcTBYIOUIHX (axk-
TopoB (BCTpeuM HOBOFO TO/1a, TeJienepeaayn U T. 4.). B pesyuib-
Tate Aaxke NPH A—»o0 HArPYy3KH HECKOJBKO BapbHPYHT H Op
HE PaBHO HYJIO.

HccnenoBannsiMy  YCTAHOBJIEHO, YTO JJIs JKHJIHIIHO-KOM-
MYyHaJbHBIX NOTpebuTesiell npH BecbMa GOJIBLIOM HX KOJHYECT-
Be y=~0,1. B stoM c/lyyae BapHanni0 MOXHO NPEICTaBHTL B
BHJl¢ ABYyYJIeHA

Y= 01+O'P/Pmax—01+‘“/-l—Kc . (316)

VunteBas, uto Ke A0S OTAENLHHIX 3JEKTPONPHEMHHKOB H
KB2pPTHPHL B nejioM H3MEHSIETCA CPaBHUTENBHO MaJjio, MOXKHO
ONpelesinTh BapHauMi H B KOHEUHOM HTOre CpeAHEKBajapaTHi-
HOE OTKJIOHEHHE M MAKCHMAaJbHYIO Harpysky (npH 3ajanHOM
to ) nas moboro yHcna NPHCOEAHHEHHEIX KBapTHP.

Tak, Hanpumep, npu uHcie kBapTHp, papHom 100, Kc=0,12 (mom ¢

3MEKTPOUNUTAMY), CPennell YACNbHOW MOMIHOCTH Pumax,yn=1 KBT/xBapTHDY ¥
YHeJIe 3MEKTPOIPHEMHEKOB B KBapTHpe 15

0,12
v=0, H'l/xoo i5.0,18 0173

CpearexkBafipaTHyHOe OTKIIOHEHHE

0p="P e yz (v—0,1) =1(0,173—0,1) ~ 0,073 xBr.

Ynenbnasi pacyeTnas Harpyska

P P + 20p =1-42.0,073 = 1,146 kBt1/ksaprupa.

nax; ya= Cmax,yn

Bropoii, 6oJiee NpoCTOi M NO3TOMYy WIHPOKO PacnpoCTpaHeH-
HBIl MyTb ONpejlesieHusl U NPOTHO3HPOBAHHS YAENbHHIX HArpy-
30K (pacyeTHBIX MaKCHMYMOB) 3aKJIOYaercs B TOM, YTO Ha Oc-
HOBe H3MEpEHHH B pasJIMYHBIX TOYKaX ceTH (Ha BBOJE B KBap-
THQY, OUTAOUWMX [UHUAX, BROJE B JoM, wuHax TTI 1 1. n.) on-
penensitoresi Pmax, 0p B Pmax. Hakonnennoie B Teuenne psana
JIET 3KCIEPHMEHTaNbHbIE JAHHBIE MOTYT CJAYXHTb (C NOnpaB-
KaMM Ha OCHOBe OLleHKH pa3BHTHS TPOM3BOACTBa NpuOOPOB
¥ T. [.) OCHOBaHHeM /[Jisi BHSIBJIEHHS TEMIIOB POCTa HArpysok.
OrKujpaeMbiii B KOHIE PACYETHOrO NEPHOAA MaKCHMyM Ha-
IPY3KH onpejensieTcst U3 YpaBHEHHS
P, =P A, 3.17)
rie Py u P, — pacuetnble Harpy3ku B HauaJbHBI H {-i rod 3K-
cnayarauud; A — koadPUUHEHT ecTeCTBEHHOTO POCTa Harpy-
30K.

48



UKcho. KBAPTHP - s » - & Jo 100 100 u Gones
Kosdduuueur ectecTBeHHOro

pOCTa HATPY30K:
st rasHgHUupOBAHHBIX JO-

MOB . . . . . « « .+ . . . 1,03—1,035 1,01—1,015
AN AOMOB C 9JEKTPOINTA-
MU . .« v 4 . . . . . 1,0015—1,02 1,01—1,015

Onpenenenre pacyeTHHIX 2JEKTPHYECKHX HATPY30K 3THMH H
HEKOTOPHIMH JPYrHMH METOJaMH, KaK IPABHJIO, HE AaeT I0Ji-
HOCTBIO COBNAaJaloIiHX pe3ysnbTaToB, YTO OOBACHAETCH BCE €lle
He/IOCTATOYHOH HBYYEHHOCTBIO PEXKHMOB pabOTHl OTHEeNbHBIX
3JIEKTPONPHEMHHKOB B KBAapTHPax H OTCYTCTBHEM TOYHBIX 3Ha-
YeHHl CpeJIHHX BEpPOSTHOCTEH HX BKJIOYEHHS.

3.4. OueHka acMmmeTpmM Harpysok

AcuMMeTpUst TOKOB M HaNpsiXKeHHH B 3JEKTPHYECKHX CETSX
1o 1000 B ofycnosiiena nepaBHOMEPHO# BArpy3Koit ¢as anek-
TPHUECKOH ceTH (CHCTeMaTHuYeCcKass aCHMMETPHSI)) M BEpOSITHO-
CTHBIM XxapakTepoM paboThl OHITOBHIX OZHO(DA3HEIX 3JEKTPO-
TIPHEMHMKOB H 3JIeKTPOOCBelleHMs (c/aydaiiHasi acUMMeTpHS).
HecnmMmeTpust HanpsiKeHHst 1 TOKOB NPHBOIHT K JONOJHHTEN b~
HBIM HOTEPSIM MOLIHOCTH H 3JIEKTPOSHEPTHH B CETH, COKpawie«
HHIO CPOKOB cJyXkO0bl 3J1eKTPoOOGOPYAOBAHHUS, INPOBOAHHKOB H
TpaHcopMaTopoOB H Haxe K meperpyske oTZeNbHHX ¢as.

Jsi OueHKH YpOBHSI aCHMMETPHH HANpsXKEeHHs BBELEHO
HoHsiTHE KO3()(QPHIHEHTa HeCHMMETPHH HANDSRKEHUS ey

ey = U,/ U-TI,HOM' (3.18)

rae U,— nanpsixkenwe oOpaTHON TnoOC/NeLOBATENLHOCTH, B;
U n0m — HOMHHAJILHOE JIMHEHHOE HaNpshkeHHe, B.
KoagdHunenT HecHMMeTPHH HanpsRKEHHs He JOJDKeH npe-
BHILATL 2 Y.
HekoTopriME aBTOpaMH PEKOMEHAYETCSt TAKKe YYHTHIBATH
KO3ApPuyenT HeypaBHOBEUIEHHOCTY &, PABHLLN

€y = UO/U(X)'HOMi (3 19)

rie Uy— nanpsokenne HyJeBOH nNOCJHEIOBATENLHOCTH, B;
Ug.wom — HOMHHANDBHOE (a3HOE HanpPsXKeRue, B.

KoagpHunentT HeypaBHOBELIEHHOCTH TaKXe He JOJXKEH
npesbiiaTh 2 %.

Has onpeleneHus BhllleyKa3aHHBIX KO3(pQHUHEHTOB B Aeki-
CTBYIOLINX CeTsAX HEOOXOANMO 3aMEPUTL (B T€UYEHHE HECKOJLKHX
IHell B 3UMHEE H JIETHee BPEMS B Yachl MaKCHMyMa H MHHHMY-
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Ma Harpysks 1o CIELHaJbHOH MeTolMKe) (asHbie H JHHeHHbBE

HanpsxXeHus.
Ha ocHoBaHHH NOJYYEHHBIX JAAHHBIX ONpeAeNsIOTCS HANps-
JXeHns1 o6paTHO# U HyJeBoit nocnefoBatenbrocTed [17, 18]

X=(Uup— U+ Up)i2U,,

Y=y U, —x ;
U= —Ugapl2 + Y/ﬁ:
Uy=(—Usp+2X)2 V3.
Hanpsi>kenne oGpaTHOfl nocnenoBaTe bHOCTH

U=V (U + (Uy)2 . (3.20)
CoOTBETCTBEHHO ONpPEAENSIOTCS
Xo= (U2, — U4 +U2)2U,; Y= U3—X2;
Up=U,p+X)3— X U =YRB—-Y,,

Hamnpsixxenne Hysiepoll nocsie10BETebHOCTH
— 417°\2 "\2

Uy=V U+ (Uy)? - (3.21)
3nece X, ¥, Xo, Yo— Bcnomoratenvubie pesmunnw; U, U,
U;, Uy, — nefictButenbible  (C ONHHM IUTPHXOM) H MHHMBlE
(c mByMd WITpHXaMK) 3HaYeHHS HanpsiKeHnii oOpaTHOM K HyJe-
Boii nocaejosarenbuocteir, B. 3nas U, u Uy, no ¢opmynam
(3.18) n (3.19) onpegensitor KO3(P(PHIHEHTE HECHMMETPHH Ha-
NpsIIKEHHST H HEYPaBHOBEIIEHHOCTH.,

KosadpuuneHT HeCHMMeTpHH Harpysok no 1oky, %, onpe-
JlesisieTCsl U3 BhIpaXkKeHHst

e, =-max—lep 100, (3.22)
Iep
7€ Imax — 3HAYEHHE TOKa B MAKCHMaJbHO 3arpyxenHol (ase,
A; I.p—cpennee apHdMeTHYecKOoe 3HAYEHHe TOKA BCEX TPeX
¢as, A,
Iat1gtic

lyp= .
cp 3

HccsienoBaHMAMH YCTaHOBJEHO, YTO NpH  Koadduunente
HeCHMMETpHH HampsixeHHs 4 % cpok cayxOu TpexdasHtixX
aCHHXPOHHLIX 3JEKTpOABMraTeseli cokpaumjaercss B 2 pa3a mno

50



CpaBHEHHIO CO CPOKOM CJIYXOGBL B peKHMe CHMMETPHYHOIO MH-
tanHsi, a npu KoaddHunente HecuMMeTpun mo Toky 10% u
Gosiee CPOK CJOYKOH M30J5LHH TPaHC(HOPMaATOPOB CHHKaeTCH
Ha 16 %.

O6pabotka rpadHKoB Harpy3KH OTAEJbHBIX (a3 H cymMMmap-
HbIX TIOKa3a/a, YT0 BO BHYTDEHHHX 3JIeKTPHYECKHX ceTsX JO-
MOB C Fa30BBIMH [JIMTAMH KO3(p(QHLIHMEHT HECHMMETPHH [0
cpeanM 30-MHBYTHEIM 3HAYeHHAM B YaChl MAKCHMyMa Harpys-
Ku MoxeT gocturath 20 %, a B aoMax ¢ 3JieKTponJuTaMu (Ha
BBoJax) naxe 30 % u Gonee. [To Mepe npubanIKenus K MWHUHAM
TIT acummeTpus pe3KO CHUKaETCs. :

U3 unanoxeHHOro chaeiyer, 4T0 HEyYTeHHAst AaCHMMeTpHSA
MOMKET NPHBECTH K CYLIeCTBEHHBIM omiHOKaM npH BolOOpe ceye-
HH# npoBoLoB M Kabejedi, npuueM Aaxke NPH TLIATEIbHOM H
TOYHOM pachpejeneHNH Harpysok no ¢asaMm B CeTSX rOpoOj-
CKOTO THIIA Henb3s H30eXaTh ciyuyaiiHOH aCHMMeTpHH, O KOTO-
poft FOBOPHJIOCH BHILIE.

ITpn npoeKTHpPOBaHWH ACHMMETPHIO YYHTHIBAIOT MyTEM CO-
OTBETCTBYIOLETO YBeJIHUEHHSI HOPMHPYEMEIX 3JeKTPHYECKHX
narpysok (kBt/kBapthpa), T. e. BeAyT pacyer no HauGoJee

Harpysenuoh ¢ase,
max,d ¢ (323)

3.5. PacueTbl 3nEKTPHUUECKMX HArpy30K

P, =3P

max

MznoxeHHble Bhille TEOPETHYECKHE NMPEATIOCHLIKH H MHOrO-
JIeTHHE HATypHBIE HCCJIEJOBAHHS NMOCAYXKHJIH OCHOBAHHEM iR
cosnanus yreepxaeHHol ocrpaxpancrpoem CCCP «HHct-
PYKUHMH N0 NPOEKTHPOBAHHIO 3JEKTPOOGOPYAOBAHHA JKHJILIX
ananuit» CH 544—82. OcHOBHbIE NOJIOXKEHHST 9TOMO JJOKYMEHTa
B YaCTH ONpEAETICHUSA 3/IEKTPHUECKHX HATrPY30K IKHJBIX 3TaHHi
NpHBEJeHbl HUXKeE,

Jns onpeleneHnsi aJeKTpHYECKHX Harpysok, kBT, Bcex
3J1eMEHTOB CeTH (MHUTaloLHe JIMHHH, BBOALI B 3[aHHS, LIMHLI
HH3UIEro HanpsaXkeHus: TpaHncGOpPMaTOPHKEIX NMOACTAHIME), KBap-
THPBL, ORHOTO WJIK PPYNIB XKHJIBIX IOMOB MOMHO IOJIb30BATHCH
popmynoit

Py = (Pma.yn + Pyn_x) Ry (3-24)

rie Pygyg—yAenbHasi pacueTHass Harpyska notpeGuTeneit
9JIEKTPO3HEPTUN KBapTHP noceMeiiHoro 3acenenus (tabua. 3.1)
B 3aBHCHMOCTH OT XapaKTePHCTHKH M KOJHYECTBA KBapTHp,
MPHCOEJHHEHHIX K JIMHHK (TPaHChOPMATOPHOH MNOACTAHUHKH),
KBT; fixe — KOJIHYECTBO KBapTHpP, NPHCOEAHHEHHBIX K JHHHH
(TpancopMaToOpHOH NOACTaHUMH); Pypy — yaenbHas pacuer-
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Ta6numa 3.1. YneAbuie pacuersuie HATPY3KH HA OAHY KBADTHPY KKAOTD A6Ma
Y denbHule pacdeTHble HArPY3kH, KBT/KBapTupd, NMPY KOMHIeCTBe KBAPTHP

tloTpeburtenu snekTposHepruy

1—3] 6 | o |12 | 15 | 18 | 20 | 90 ] 60 |10 [0 | a0 [0 [ 100
Ksaprupbl ¢ mJIHTaMH Ha | 4,5 231,75 | 1,45 | 1,3 1,15 1 0,8 0,7 0,6 0,5 0,45 | 0,43 | 0,4
TPHPORHOM rase
Knaprupsl ¢ nauwraMu  Hal 5 2,6 { 2 1,65} 1,48 1,35 1,18 1 0,9 0,8 0,75 0,7 0,65 0,55
CKIKEHHOM raae (B TOM UHC-
Je NpH rPYNNOBHIX YCTAHOB-
KiX) W TBEPAOM TOIJIHBE
KBapTuph! ¢ 3AeKTpnuecKm-| 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
MU IHTaMH MOLHOCTHIO 10
5,8 kBT
KgapTuphl ¢ 3JeKTpHYecKn-| 7 4 3 2,6 2,15 2 1,8 1,5 1,3 1,15 1 0,9 0,85 0,8
MH IDJIHTAMH MOIIHOCTLIO OT
5,9 no 8 kBr
Ioma ua yuacTKax calosox-| 3 1,8 | 1,1 0,9 0,75 0,7 0,6 0,5 0,45 0,4 0,38 0,35 0,33 0,3
_ MeCKHX TOBapHILECTB .
BuiToBBIE KoHzuRHoRepst| 1,1 1 0,95 | 0,9 0,83 0,8 0,7 0,58 | 0,45 0,3 0,25 | 0,2 0 0
BO3ILYXA
fipuMevauusn: 1. Onpenenenne pacueTHoR Harpyaku AJsl KOJMYECTB KBAPTHDP, He YKA3aMHHIX B TaGAHIE, NPOH3BOLNTCS IyTeM
HHTepIIONSALHH.

2. Yaenbuble DaCuCTHble HArPY3KH KBapTHP YUHTBIBAIOT HATPY3KY OCBeLleHHA o6 efoMoOBBIX NOMenieHuft.

3. Yienbuble DacueTHbIe Harpyaku NDuBeledsl LNs KBapTHp ¢ obielt naomlaisio no 55 M2 [IpH oblied njoMann RBapTup, NPeBHl-
maloltel YKa2aHHYiO, YAe]bHyi0 Harpyaky c/aenyer yBeJHuuTh,Ha 1 % ua KaXABIA KBaApaTubll MeTp LoNoJHuTelbHON NJowanu s AoMax
¢ NHTaMH Ha NPHPOAHOM ra3e H Ha 05% B aomax ¢ INCKTPHULCKUMA NAKTaM¥ ¥ nAHTAMH HA TBEPAOM TONMAMAE W CXHXKeWHOM rase.
B o0oHX cAyuasX YBeJHuUCHHe YACJAbHOH HarpyakH He MOJXKHO UpeBblllaTh 25 % 3HageHddl, npUBENCHHBIX B Tabnule. YiAeldbHag HarpysKa
OT KOHIHUHOHepoB NMpHHHMAET s HE3aBHCHMO OT nJjolann KBapTHp.

4, Oas XUABX JOMOB ¢ NOKOMRATHBIM pacCe/ieHueM ceMeRl B KBaprupe YACHbHYIO DacueTdylo Harpysxy caenyerT yMHomate Ha Ko-
sthdumiguent 1,8 npu uHcae cemell B KBapPTUDe 40 3 ¥ Ha 2 npH uHCHe  cemefl 4 u Gouee,

25. IOng o6WeXHTHA KBapTHPHOro THNA K YXAedbHbIM PACYeTHBIM HarpysxaM, lpuBeleuHLIM B TaGuHIle, cAeAyeT BBOLMTL ko>PdHILH
enr 2.

6. YneasHple pacueTHble Harpy3Ku HE YUMTHIBAlOT OGWIENOMOBYIO  CH/OBYIO HAarDyaKy H OCBETHTENBHYIO M CWJIOBYIO Harpyagy BCTpoO-
CHHBIX MOMEllenHli o6WlecTBeHHOro HaaHavepus. B YIenbHuX Harpy3kax He YYTEHo TakKe NPHMEHEHHe B KBapTHDAaX 9SNEKTPHUECKHX
BOJoHaTpeBaTenell H oTOMICHHS.

7. st onpenresexusi Npu HeoOGXOAHMOCTH YTPEHHEro HAH NHEBHOTO MakCHMYMAa HArpy3ok HEOGXONXHMO BEONHTH KOdddumuentni; 0,7—
IS KHJABIX LOMOB C 3JeKTpHYeCKHMH MautTamu; 0,6—~Lns XKHABIX LOMOB C MJAMTAMU HA razoo6Pa3HOM H TBepIoM TOIIHBE,

8. YnenbHple PacueTuble HArPY3KH ACHCTBHTENbHH A4S JIOGOT0 KAMMATHIECKOTO pafioMa CTpaubl.

9. BO3MOXHOCTh NMPHMEHeHHs! HacejeHHeM GBITOBRIX KOHIAMIHOHEDOB BO3AYXa B KBapTHPaxX CHEAYET NPeny¢MaTPHBATH B NPOeKTAX KH-
MHIX IOMOB AJiSi CTPOWTENRCTBa Ha OTe CTPauml B pafomax, ykasauusiX B tnase CHull no npoexrTupoBammio RKudbIX 3Nauult, [Ipd 3TOM
yheabuble 3JCKTPHUECKHEe HAarpyskd YYHTBIBAIOT HCIIONB3OBAHHME TOJNBKO OLHOTO GbITOBOrO KOHHNMILHOHEPa BO3LYXa B KBapTHPEe MOILHOCTBIO
Xo 1.3 kBT. B noMax ¢ 3MeKTPOINIMTAMH UpW KOJHYEcTBe KBapTHP Gonee 400 JOMONHHTeNBHYIO Harpyaky oT GHTOBRIX KOHJMHUOHEDOB
YYHTHIBATH He CACAYeT.



Hasl Harpyska OHITOBHIX KOHIHLHOHEPOB BO3JyXa, ONpefeseH-
Hasl JJis1 TeX XKe napaMeTpos, UT0 H Pyg,yp.

PacueTnble Harpyskd NUTAOLUX JHHHIH, BBOJOB M Ha WIH-
nax PY 0,4 xB TII ot obuiero oceenienuss o6ILeXHTHHl KOpH-
LNOPHOTO THIIA ONpPefeAITCS ¢ YUeToM Koa(pgHuHEHTa Cnpoca
0,6—0,8.

Pacuetnas uarpyska, KBt, nuTanoumx JHURHH, BBOJOB H Ha
wnHax PY 0,4 kB TI1 B 3aBHCHMOCTH OT KOJHYeCTBA NpHCOE-
JHHEHHBIX WITENCENbHBIX PO3€TOK OOWEXHTRE KOPHJIOPHOrO
THIIA onpefelisieTcs o popmyJe

Pp,m = PYll,m A Ko,m’ (3.25)
rae Py g — ylenbHasi MOIHOCTL ONHONH WITENCENbHOH pPO3ET-
KH, IPHHHMaeMas Npu KosinuecTse posetok go 100—O0,1 kBT,
Gosee 100—0,06 KBT; 7,y — KOJHYECTBO IITENCENLHEX PO3ETOK,
nNpHCOeNHHEHHBIX K muTaroweil auunn (sBoay, TII); Kop—
K09 (PUIHEHT OJHOBPEMEHHOCTH JJIsi CETH LUTENCENbHEIX po3e-
TOK, OnpelleJIeHHbI B 3aBHCHMOCTH OT KOJIHYECTBa NPHCOEIH-
HEHHHIX LITENCeJIbHRIX PO3ETOK.

Kosnuectso  pose-

TOK « « o + o Ho 10 11—-30 3160 61100

Koaddpuurent on-

HOBPEMEHHOCTH . . 1 0,9 0,8 0,7
ITpodormenue

Konuuectso pose-

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

Koadduunent oa-

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

PacyeTHaa Harpyska, KBT, rpynnoBeiX, NHUTaIOWUX JIHHHHE,
BBOZOB M Ha muHax TI1 or GHITOBBIX CTALHOHAPHBIX 3JEKTpH-
YECKHX IJIHT OGLIEXKUTHH KOPHIAOPHOTO THIA ONPENENseTcs 10

topmyse

Pp,l:m = Pynfga Kc,nn’ (3-26)
rie Puj— yCTaHOBJEHHAsE MOIHOCTb 3JIEKTPOIJINTH, KBT;
Fng — KOJMYECTBO JJEKTPOILIHT; Keny — KO3QQHLIHEHT Ccrpo-
ca, onpeﬂenHeMbIﬁ B 3aBHCHMOCTH OT KOJIHYeCTBa TIIpHCOEIH-
HEHHBIX NJUT

KoauuecTBO niuT,
npucoenusneriibix K
aunvy, ssony, TII,
fon . . .1 3 6 12 40 100 200 u 6osee
Koad;dmuueﬂ'r
cnpoca Kewn o . 1 0,9 0,7 0,45 0,3 0,2 0,15
Mpumeyauua: 1. Onpeaenchne pacyeTHof Harpys3KM asisi He YKa3aHHOIO KO-
JHYECTBA NAHT NPOU3BOAHTCA NYTEM HHTEPHOJNALHH.
2. 1lpn NOAKJAIOUEHHH 3JEKTPOINMTH K Tpem ¢aszam cetH kosdduHuMeHT cmpoca
AN pacyera AHHHH, NMTapilell OnHy NANTY, CAeAYeT NPHHUMaTL paBhbiM 1,2 ¢ yue-
TOM HEPABHOMEDPHOCTH pacHpeieneHus Harpysku mo drazam. 53
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Pacyetnasi Harpy3ka rpynnoBbiX NHTaOIHX JHHHH, BBO-
noB ¥ Ha wuHax TII B cyyae nogkaovenus Kk auM obuiero oc-
BellleHHs], WTENCEJIbHBIX PO3€TOK H CTALHOHAPHBIX INEKTpUYe-
CKHX NJHT B OOILEXKHMTHAX KOPHIOPHOIO THIIA ONpPEIENSETCs
KaK CyMMa paCuYeTHBIX Harpysok, yMHOXxeHHas Ha 0,75.

Pacyetnas Harpyska MHTaIOLMX JHHHE JHQTOBBEIX yCTaHO-
BOK, KBT, onpeiessieTcsi no ¢opmyne

Pyn=Kond (PuVIB;, +Py) % Koy 3 Py (3.27)
1 1

rae Ken— Ko3ppruHenT cnpoca, onpegesesupii no 1absa. 3.2
B 3aBHCHMOCTH OT KOJIHYeCTBa JIN(TOBBIX YCTAHOBOK H 9TaX-

Tabaununa 3.2. Kosphuuvent cnpoca Kc,n MMPTOBLIX yCTAHOBOK
AN 30AHUA PA3JHYHOH T4 KHOCTH

KoadxpuuneHT cnpoca Koad¢uuuent crnpoca
Hicno METORSX | g go- | Ran go- | TrCye mndtOBE | yng go- | man momos
MOB 1O MOB CBHULE] MOB RO CBRHIIIIC
12 stakeft | 12 sramet 12 sraxefi | 12 stamefi
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 Gosee 0,35 0,4

HOCTH 3/laHH#, B KOTOPHIX OHH YCTaHOBJIEHBI, Hj— KOJHYECT-
BO JIH(TOBBIX YCTAHOBOK, NOJKJIIOYEHHBIX K JHHHH; Ppi—
YCTAHOBJIEHHAsi MOLIHOCTL 3JEKTpOABHratens i-ii JuQTORO#
ycraHoBkH no nacnopty, kB7; I1B; — npoaomxuresnbrocTh
BKJIIOUEHHA 3JIeKTPoABHTaTeNns {-H nUQTOBOH yCTaHOBKH, MPH-
HUMaeMas 1o nacnopiy, otH. €l.; Py -— nononuutenbHas Ha-
FPy3Ka OT 3J€KTPOMarHHTHOrO TOPMO3a, annapaToB ynpasie-
HHS U oCBeleHns i-if AHGTOBOH YCTalOBKH, KBT.

Pacuernnie Harpysk# nuTalomHx JMHME 3J€KTpOABHraTe-
Jiell HacOCOR BOAOCHAOMKeHHs, BEHTHJSITOPOB H APYTHX CaHH-
TaPHO-TEXHHYECKHUX YCTPOHCTB ONPEAENSIOTCS NO HX YCTaHOB-
JIEHHOH MOUIHOCTH € yuetoMm koadduunenrta cnpoca 0,7.

MolHOCTL pe3ePBHLIX JEKTPOABHTaTeNel M 3J1eKTPONPH-
€MHHKOB NPOTHBOMNOXKAPHLIX YCTPOHCTB NpH pacuere 3JEKTpH-
YEeCKHX Harpy3OK BBOAOB B 3llaHHE HE€ YYHTHIBAETCH, 32 HCKJIIO-
yeiHeM TeX c/yyaes, KOrla OHa ONpejlessieT BHIOOp annapartoB
3aLMTH U CeYeHNil NUTAIINX JIHHKE.

PacuetHas Harpyska »ujoro AoMa (KBapTHP M CHJIOBBIX
3NIeKTPONpHEeMHHKOB), KBT, onpenensiercs o ¢opmyie

Py iy = Poun + 0,9P, (3.28)
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riae Puun — pacuerHas Harpyska norpebutenefi snexrposnep-
rUM KBApTHP WJIH XKHJIBIX noMmeliennit obwexuntuii, kBr; Pc —
pacueTHasi Harpyska CHJIOBHIX moTpeOHTeseft XUIbIX JOMOB
Hin obuiexaTuil, KBT.

Ilpu pacyere 3JleMEHTOB CeTH B aBapHHHOM pekuMe OHH
JOJIKHE! BHIOMpaTLCSi € yUYETOM [ONYCTUMBIX Meperpysok, pe-
riaMeHTHpyeMuXx [TV3.

Pacverubie Ko3()QHUHEHTH MOLIHOCTH NHTAMMHX CeTeH
KHJIBIX 3[.aHUH Cle/lyeT IPUHHMaTD No Taba. 3.3.

Ta6awnua 3.3. Pacyerubie k03hPHUEHERTH MOLIHOCTH COS @

INMutaomne nuunE noTpe6uTeed ﬁﬁg:ﬁ;‘*;‘m‘%g’ﬁ“'

KBapTuphl ¢ 31eKTPHYECKHMH IJIHTAMY 0,98
To *e, C KOMAHIHBOHEPAMH 0,93
KBapTuphl ¢ rasoBbIMH IUIHTaMH Ha MNPHPOXHOM 0,96

¥ CHKHXXEHHOM rase M TBEPAOM TOIJHBE
To e ¢ KorAMIHOHEPAMH 0,92
Obutee snekTpoocseliienie B OGIEKHTHAX 0,9
Hacocel BoaocHaGikenus, BEHTHAAUHOHHBle YCTa- 0,85

HOBKH W APYrHe CaHUTapHO-TEXHHYECKHe YCTPOHCTBA
JluToBble yCTAHOBKH 0,6

KomneHcannu peakTHBHOH MOLIHOCTH NOTpebHTeNeH KUIBX
3IaHUH W npeaHa3HAYEHHLIX U1 HHX LEHTPAJIbHBIX TEIJIOBBIX
NYHKTOB H HACOCHBIX He Tpebyercsi (CM. Takxe rJ. 8).

TNpumep 3.3. Oupenennts HanbOJBINYIO PaCYETHYIO HATPY3Ky BBOLOB B
suaoft 12-sramunit AoM. oM uMeer 172 KBapTHPHE C NAKTAMH HA NpUpO.-
noM rase (100 xpaprup ofuieft niouiaipio A0 55 MM2 u ocTanpHBe o6ule
nnoujansio 60 M%), 8 AudTOBHIX YCTAHOBOK MoOWHOCTBIO No 7 kBT (npm
IIB-1).

3nanue HMeer BA B3aMMHO Pe3ePBHPYEMBIX KalelbHBIX BBOMA; K mep-
BOMY NOAKJOUEHB! KBAPTHPHL, KO BTOPOMY — JHQTHL.

Pewenue 1, OnpenensieM pacuetHylo Harpysxy ssoaa I ¢ yuetoM
nosbiluaioliero  koshGuurenta JAJSA KBapTHp ofmieli mollambio Goliee
56 M2 Pacyetnylo ymenbHyio Harpysky npinumaeM no 1abia. 3.1 (c Hurep-
nossiuueit) :

Pyp =0,53-100 4- 0,53-1,05-72 = 0,53 (100 4 1,05-72) = 93 xBr.

2. OnpenensieM pacyeruyio Harpysky ot jndtos (esoa 2). Kosdiu-

LHUENT CIPOca MpuHEMAaeM 1o 1abn. 3.2;

Py 1=7-8:0,6 =28 xBr.,
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Mpumep 3.4. OnpeneninTh pacueTnylo HArpysky JBHWY, nuraomed 64
KBapTUPH € 3JEKTPOINMTAMH MolllnocThio 8 kBT u GBITOBMMY konmuuHOHe-
pamy sozayxa. Ofwas Noollazb Kaxpol KpapTHph 70 M2,

Pemenne. OnpenenneM DacyeTHYIO MarpysKy NMTapmel JMMHM C
yueToM NOBHIHAOIEro KosdgHunenta ans Ksaprup obuiel mnomamso 60-
aee 55 m2 (1,075) u ynenpeolf Harpyskm OT KOHAMIMOHepoB. Pacuernbie
yAeMbHBle HArpysku mpHuuMaem no tabn. 3.1 (NOCKOMEKY ypesio kBapTHp
MaJji0 OTJHYAeTCH OT TaGaMIB], MHTEPNONALMIO OPOU3BOAHTY le Tpebyercs):

Py = (1,3-1,075 4- 0,45) 64 = 118,2 xBr,
VaenpHas Harpyska KOHRHUHOHEPA OT IUIOMIAJH KBAPTHDH He 3aBHCHT.

BuiGop napaMeTpoB rpynnoBhiX JIMHHE KBaprup nenecoob-
pPasHO NPON3BOJAMTL MO PACUETHOMY TOKY. ['pymhopmie auHHH
KBapTHp, KaK NpaBWJIO, BHIIOJHAIOTCS OABO(ABHLIMM; YHCAO
TaKHX JIKHUH ¥ pacyeTHHe TOKH yYKa3aHbl B Ta0J. 3.4,

3.6, 3aBMCMMOCTE MENAY PacueTHOM Harpy3Kok,
anexTponoTpebneHrem 1 rofoBLIM YMCIIOM Hacos
MCMOMb30BAHUA MAKCUMYMA HArpysKu

TloMUME PRCEMOTPERNEY METOTOR ORPEAONERNR SNEKTPN-
YeCKHX HarpysoK H3BECTHBIH HHTEpEC NpeACTAaBJseT NoJayueHne
3aBHCHMOCTH MEXJY JIeKTponoTpebyieHHeM H IOOBHIM YHCJIOM
YacoB HCIOJb30BaHHSI MAaKCHMyMa Harpy3kd T'max, KOTOpOE MO-
JeT B HEKOTOPHIX CIyvYadx CHYyXKHTb KpHTEpPKEM njisi OLeHKM
pacuetHoll Harpysku, KBr,

Ppax = W/T gy (3.29)

Uncno yacoB HFANONb30BAaHHS MAaKCHMyMa HE OCTAeTCsi 10-
CTOSIHHBIM M CBSI3AHO C YJ€JIbHBIM TOJIOBHIM 3J€KTponoTpeGie-
pHeM. C pOCTOM 3NEKTPONOTPeGJEHHST YHCHO YACOB  MCIOMb-
30BaHHSi MakCHMyMa HarpyskH BO3pacTaeT BHayaje GLICTPO,
a zateM 3aMeisieHHO. IIpn 3TOM Ty, B Pa3NHYuBIX  TOUKAX
ceTH HeoJHHaKOBO. Ha BBoJle B KBapTHPY 372 BElnynua 3HayM-
TEJILHO MEHblIe, YeM Ha BBOJE B JOM, H T. A.

ViMeHHO NOITOMY HeJb3sl PaCIpOCTPaHATL TEMIL NPHPOCTA
3J1eKTponoTpebyeH s Ha TeMNbl NPHPOCTa HATPY3OK, NOCHe/l-
HHe BCerJa 3HaYHTENbHO Menblie, B [19] nanb smnupnueckne
dopmynbl st onpeleneHuss Tmax, Y. B 3aBHCHMOCTH OT yHcaa
NPHCOEJHHEHHBIX KBapTHP K JaHHOMY 3JIEMEHTY cetH

-
T = 70V (3.30)

0,3Vn +1
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Ta6auna 3.4. I'pynnobbie JHHUY KBAPTHP XKHALIX NOMOB

Pacget~
3nanus Hasnauenne rpynnosux JuHWH MBI
TOK, A
Kunoie poma cW Tlutanve famn ofLIeEroc OCBemICHUS 16
nauTaMu Ha raso-| [Iuranwe wrencespebix poserok Ha tok 6| 16/25%
obpasuoM u Teep-| w 10 A
JOM TOIJIHBE TMutarne 3nexkTphyecKHx OGbITOBbIX Mammn| 25
# npuGopoB MouuocTeio A0 4 kBT
Kunste moma c¢{ Tluraumde aamm o6uero ocBellieHHR 16

5AeKTpOIMTaMu Ao( [luTauwe IarenceqbHBIX PO3eTOK Ha Tok 6| 16/25*
5,8 kBt u10A

Murauve snexkTphyecKoll DJAMTH ¥ OBITOBRIX | 25-—32
MaliHH KM OpuGopos MouwHOcTEIO 10 4 KBT**

JXuisie goma ¢ Tluranue aMn o6mero ocBelleHus 16
saexTponaTamu ot I[lMTanMe MirtencesbHBIX PoseTok Ha Tok 6] 16/26*
5,9 no 8 kBr uloA

TInTanse snekTpuyeCKON NIHTH 1 GRITOBRIX 40
MAUIHH K IpuGopos MOWMOCTEIO 10 4 KBT**

Xusme noma ca- Huranve aMn o6uiero OCBeUleMHs M LITEN- 16
JIOBOAYECKHX TOBa-| CENBHBIX PO3ETOK
pHIIecTB

* B suamcuaTeNe YKasaHul PacYeTHHIE TOKH TPYNnosoft JMMKH, K KOTOpoH mnom-
KilouaeTcsi GbiToBoli KoMAMIEoHEp MolllktocThio xo 1,3 KBT.
** OJHOBpeMEHHOE BKJIOYEHHME SJeKTPonauThl H ObiToBOR MalMKbl HaHM npuGopa
Ha HOJHYI0 MOWHOCTH HCKJAYAETCs.

AJist IOMOB C FA30BBHIMH MJANTAMH NPH #—>00 Tyna,==2500 u;

_ wolVa

Tmax -
0,4 l/ n-4,3

JUIsi IOMOB C 3JIeKTPONJIHTAMH NPH f—>00 Trax="5400 u.

OtMeTHM, YTO PACCMOTPEHHLIE METOAbl, KaK npaBuio, Oa-
3HPOBAJINCh HA CTATHCTHYECKHX AaHHBIX. ONHAKO NPH BHICOKHX
TeMRaX pa3BUTHS NPON3BOICTBA npuOOPOB B NEpPCNEKTHBE BO3-
MOXKHO NOSiBJEHHE NPHOOPORB, N0 KOTOPHM 3KCITyaTalHOHHLIX
JaHHBIX HET.

IMonbaysich M3JIOXKEeHHOH MeToZHKOH, BIOJHE BO3MOXHO
OLEHUTb Harpy3Ky OT 3THX npuGopoB. Tak, nanpumep, npen-
CTaBJSIET HHTEPEC OLEHHUTD HATPy3Ky OT HOBOH 3JIEKTPOIIHTHL
MOLIHOCTBIO 8 KBT, OCBOEHHOI NpOMBIIIEHHOCTBIO,

Npumep 3.5. OnpenennTs pacyeTHyi0 HAarpysky Ha BBOJE B KBapTHPY
OT 97IEeKTPOMLHTH MOUIHOCTBIO 8 KBT,

, (3.31)
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Peumenne 1. OueHuM cpCIHIO BEPOATHOCTD BKJIOUCHHS SJCKTPO-
nautbl. TTpy 3TOM CleAyer y4uHTHIBATbH, YTO KOJMYECTBO NPHrOTOBJIAEMOf
OHLUIY He 3aBHCHT OT MOL{HOCTH 3JICKTPOIJHTH W SBJSCTCS BeJHYHHOH NOY-
TH nocToRuHof. Toraa pacxon 3MEKTPOIHEPTHU MAMTH MomnocThIo 8 KBT
He JIOJKEH CYLIECTBEHHO OTJIMYATBCA OT AAHHBIX, MPHBEACHHBIX B Tabi. 2.2,
nostoMy npusuMaem W=1000 xBr-u/kpaprupa. IlpuMem 7Takike, 4T0 10
ycoBUsiM ObIT2 BK/IOUEHUE IJHTH BO3MOXHO He Gonee 8 u B cyrxu. Torna

1000
8.360-8
2. IlpunuMast, 4TO MAHTA2 COCTOHT M3 NATH 3EKTPONPHEMHHKOB (YCTH-
pe KOHQODKH H JKaPOYHBIH wiKacd), HA OCHOBAHMH BHIpaenusi (3.4) nnst
GHHOMHHANBLHOTG 32KOHA ONPEeJCTHM, KAKOC YHCJNO M3 ITHX 3JIEKTPONpHEM-
HHKOB MOXeT ObTb BKIIOYEHO OAHOBpPEMeHHO. Pe3yssTaThl pacueToB cBO-
HAATCH K ClIeAYIOLIeMY:

L 0 1 2 3 4 5
Prim.n)E + o« « o« « . 0,813 0,98 1 1 1 1

br=W/(Pyey T) = =0,043.

Taxum o6pa3zoMm, MOXKHO NPeHNONaraTh, YTO OAHOBPEMEHHO BRMOUALTCA
He Oonree asyx saextponpueMmuukos. CrenoBateibHo, kKo3(QHIHEHT CIPoca
3JICKTPOIUIHTE HA BBOJE B KBAPTHPY COCTAaBHT He Goiee

2
="_ = 014v
Kc 5

¥ pacueTHas HArpysxa OyneT paBHa
Prax = Pyeq Ke = 8:0,4 = 3,2 kBrt.

Tnasa yeteeprasn

OMPEJENEHUVE SNEKTPUYECKMX HAIMPY3OK
OBLLECTBEHHbIX 34AHMM

4.1. OBume NoOnoKEHUR

DneKTpuueCKHe HArpy3KH JI0GOro oOLIECTBEHHOro 3JaHHs Cla-
raloTCsi M3 HarpysoK 3JE€KTPHYECKOro OCBEIIEHHS M CHJIOBOro
371€KTPOOBGOPYAOBaHHS. YCTAHOBJIEHHAS MOILHOCTb JIaMIl 3JI€K-
TPHYECKOrO OCBELUEHHsI ONpe/IesIAeTCs HA OCHOBAHHH CBETOTEX-
HHYECKHX PacyeToB, KOTOpble B HACTOSALILEH KHHIe He pacCMaTpH-
BaloTcA. MOIIHOCTDL CHJIOBHIX 2J€KTPONPHEMHHKOB NPHHNMALTCSt
HAa OCHOBAHHU TEXHOJOTHYECKHX H  CAaHHTAaPHO-TEXHUHC-
CkHX pasgenos npoekta. OfnHaKo peXHMb paGoThl 9THX BHIOB
06opyaoBaHHSt Ha CTaJlH Pa3paboTKH NPOEKTa 3JeKTPOOso-
PyJOBalUA BBHISIBHTD TOYHO HE NPEACTaB/AETCH BO3MOXKHbIM,
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Mexnay TeM npaBHJIbHBIA BBIOOp KO3G(QHUHEHTOB, Xapak-
TEPHBYIOLIHX 3arpysKy, OHOBPEMEHHOCTb paboThi, HeCoBrae-
HHEe MAKCHMYMOB Harpy3KH pa3jiHYHbIX NoTpeCHTeNeH, nmeer
Baxkhefiluee 3HaueHne AJsi BHIOOpa CXeMbl CETH, annaparos3a-
LIKTHI, CeueHHil NPOBOJIOB U KalelieH.

3a nocjeaHHe TOB NPOBEAEHH HCCJELOBaTENbCKHe pabo-
TH 1O H3YYEHHIO 2JEKTPUYECKHX HArpy30K passHyHbIX OOLieCT-
BEHHBIX 3J1aHHii, KOTOpble MO3BOJHJIHK CO3JaTh HAYYHO-OGOCHO-
BaHHYIO METOJHKY, 00eCneynBaoLLylo NpaBUJIbHOE OTIpe/iesIeHHe
BCEX NapaMeTPOR 3JNEKTPHUECKHX ceTell.

A1 pabors nposonunncs MHUHTII, AKX u psinom npy-
rux opramusaumii. B 1974 r. 6na yrBepxnena Focrpaxnan-
ctpoem CCCP «HMHCTpyKuHs 1o npoeKTHPOBaHHIO 3IEKTPOO6O-
pyZoBaBHsl OOlECTBEHHBLIX 3AaHHII MacCOBOFO CTPOHTEILCTBA»
BCH 19—74/Tocrpaxnancrpoit!, paspaborannas LIHHHIII
HHXeHepHoro oGopynoeanHs locrpakaamctpost, Jlenunrpan-
ckum ornenenneM I'TTH TsxknpoManekTponpoekt MHHMOHTaX-
crneucrposs CCCP u MHHUHTIIT TnasAIlY r. Mocksu. Ilpu
COCTaBJIERHH MHCTPYKLHH HCIIONb30BAHBl MaTepHasibl HCCHeno-
Bannit 1 paspabotok AKK um. K. 1. [Tampunoa MHHXHIKOM-
x03a PCOCP, wuncruryra «Jlennpoekr» JIeHropHCnoJakoma,
HHKMHSII T0proBo-GHITOBEIX 3[aHHil M TypHCTCKHX KOMILJEK-
coB T'ocrpaxpanctpos 1 HHMM Mocerposs Mocropucnoskoma.

B 1976 r. MHMHTIII cosmectHo ¢ MKC Mocarepro pas-
paboTtaan «PekoMenzauun no OnNpeiesi€HUIO PACUYETHBEIX 3JeK-
TPHYECKHX HATrPYy30K NOJHKJIHHHUK, anTeK W OGOJbHHL, COOpY-
waeMblx B MockBe», yTBepkaennnie [naBAITY r. Mockssl.
B 1979 r. noarotoBineHnl, corsiacoBaHbl MocCaHepro H  yTBep-
waensl [naBAITY «PexkoMeHaaunu no npoeKTHPOBAHHIO 3JIEK-
TpooGOPYLOBAHAST aJMHHHCTPATHRHBIX 3J2HHH M TOCTHHHIL,
cTposiuxcsi B MockBe», Tlie HMeeTCsi CmelHasbHHIN pasnen
N0 ONnpeAesieHHIO 3JJeKTPHYECKNX Harpy3oK.

Kak nokasbiBaloT pacueThl, OCHOBAWHbIE Ha NPOBEREHHBIX
HCCJIeI0BATENIbCKHX paboTaX, BHEJpEHHE HOBBHIX METOJOB Of-
pelleNieHHsT 3JEKTPHUECKHX Harpysok obecneynBaeT 3HAYHTENb-
HBIH 9KOHOMHYeCKH# sddekT. Tak, exeronnast 5KOHOMHST TpaB-
cpopMaToOpHOH MOLIHOCTH TOJbKO MO MOCKBe COCTaBAsieT He
MeHee 25 THC. KB- A.

M3naraemas HuXKe METOAMKa pacyera 3JIEKTPHYECKHX Ha-
FPY30K OCHOBHBIX BHJIOB OOLIECTBEHHBHIX 31aHnil Oasupyercs
Ha MHOroJIETHHX HATYPHBIX H3MEPEHHHX H mocheAaylomeH o6-
paboTKe NOJYYEHHBIX JAHHLIX METOJAMH TEOPHH BepOSTHO-

! B nacrosiliee BpeMs YTREPXA€Ha HOBas PeNaKuus YKa3aHHOIO A0~
xymenta (CH 543—82). 5



cTeit B MaTeMaTHYecKOlH cTaTHCTHKH. I1o Mepe HaKONJIEHHs Ma-
TepHanoB KO3((pHLHEHTH, YKa3aHHLe B NPHUBEJCHHBIX HHNKe
Ta0anLaX, MOTYT YTOUHATBCA.

Ilpu pacuere snekTpHyecKHX ceTefl HeOOXOIHMO YYHTHIBATD
K03 (QHUHEHT CHpoca, MPeACTABASIOUHE CcoGOH OTHOUIEHHe
pacueTHO# MOTpeGsieMON MOWIHOCTH (HArpy3kH) Prayx (mony-
YaCOBOH MaKCHMyM) K yCTaHOBJIeHHOH MowrocTH Pycr pabora-
I0LHX 3JIEKTPONPHEMHEHKOB,

Ko = Prigal Pyer. “.n

B YCTAaHOBJCHHYI0 MOWHOCTL HE BKJIOUaeTCst MOLHOCTL pe-
3¢PBHBLIX 3NCKTPONPUEMHHKOB, NOXapPHBLIX HACOCOB H T. 0., 32
HCKJ/IIOYEHHEM Tex cllyyaep, KOrjia 3Ta MOLIHOCTb olipelensier
ceyeHHsl MPOBOJOB # KaGeJsieil 1 BHIOOp anmapaTop 3alHTHI.

4.2. Harpy3suu ocBeTUTENbHBLIX CeTek

Kosdduument cnpoca niist pacuera rpynnoBelX JHHHI pa-
60Yero, 3BaKyaLMOHHOrO M aBapHHHOrO OCBellleHHSl 37 anui,
IITENCEJILHBIX PO3ETOK, a TaKXKe OCBelleHHs1 BUTPHH H peKsa-
MBl caelyeT NpHHEMMAThL PaBHHIM epuuuue. Iast pacyera Ha-

TaGauna 4.1. Kosthpruuentnl cnpoca AJa pacyera Harpy3ok
paboyero OCBELICHHA NUTAOMWKX JHHHE 4 BBOJOB OOWECTBEHHBIX 3JaHHit

Kosgupuuuentr cupoca K o npH yeTaHopdeH-
HOH MOMHOCTH 3JIeKTPHYECKOT O OCBEmenHs, KBT

TlpeRAnpusTHA H OpraHU3aUME
500 u

no 25 | 2650 | 51—100]101-—200)201--500 Gostee

Tocramnup, yueGno-npoussox-} 0,6 10,5 }10,4510,4 10,3510,3
CTBEHHBIE MNOMELICHHS, CHANbHbLIE
Kopuyca ¥ 2JMBHHCTDATHBHHE
nOMeNieNUst THOHEPCKUX Jarepedt

IMpennpustusi  o6wectsennoro] 0,8 0,75 10,7 10,65]0.6 {0,5
NUTaHust, neTcaabl, sicjin

O6uieoOpasoBatensubie  mxo-| 085 | 0,8 | 0,75 10,7 | 0,65 0,6
Jbl, DpodTeXyywiuumia, CpexHie
crnenradpibie  yueGgpie 3aBege-
HHA, OPraHuM3awMd H YUpexac-
Husl YIpaBJleHusI

[Tpexnpusitus  toprosm, npo-j 0,9 (0,85 (0,8 {0,75{0,7 |0,65
eKTHbiE H KOHCTDYKTOPCKEE Op-
raHM3algy, NapuKMaxepckue

Mpeanpusitist  6mrosoro  o6-§ 0,851 0,8 | 0,75 (0,7 10,65 0,6
CAYKHBaHHSA

AnTexky H NOJHKIYHHKH 0,8 (0,77 10,75 (0,7 — —

BoabHUIB 07, 0,6 ]0,5 10,4 [0,35]0,3
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IPY30K NMUTAIOWUX JHHHH H BBOAOB paboyero ocseLCHHs MOX-
HO npuEUMaTh Ko3bdHIMeHTH cnpoca 1o Tabn. 4.1. Pacuernas
HArpyska IpH 3TOM onpeensiercs no ¢opmye (4.1).

PacueTnbie 3/1€KTpHUECKHe HArpy3KH JIMHHH, NHTAIOLHX ce-
TH ILTENCEJbHBIX PO3ETOK, OnpeensiorTcest no ¢opmysne

Pmaoc,m = Pyc'r,m iy Kc,uu 4.2

rie Pycru— yCTaHOBJIEHHAs MOLLHOCTb 3JIEKTPONPHEMHHKOB,
AOAKJIOY2eMbIX K OJHON WiTencenpHO poseTke. MoxeT OuTb
npuuara 0,06 kBT Ans yupeXnermnii ynpaBJenHs, INPOEKTHHIX
¥ KOHCTPYKTOPCKMX opranusaunii u 0,06 kBt — nnsa npeanpus-
THI OGIIECTBEHHOTO NMHTAHMS, JKUJIBIX MNOMEMEHHH TOCTHHHLL.
Ecan B HOMepax FOCTHHHL OTCYTCTBYeT obLiee ocpellelne (ro-
TOJIOYHOE, 3aKAPHH3HOE H T. I.), Harpy3KH IITENCENbHOH CeTH,
npe/Ha3HayeHHoH [UIsi NHTaHHS MEPEHOCHHIX CBETUJIbHHKOB,

Ta6nuua 4.2 Koshuunent cnipoca nis pacyera HarpysoK
CeTH UITefiCeIbHBIX PO3ETOK

Kosdpuument cnpoca K,

3pauMus H NOMENCHAS uTalonasn Beoy B 3aa-
ceTh Hue
OprauHsauuy ynpaBJeHHs, NPOEKTHbiE H 0,2 0,1

KOHCTPYKTOPCKHE OPTavH3alM, YupemneHHs
(PUHAHCHPOBAHHA, KPEAHTOBAMHH, roCyAap-
CTBEHHOIO CTPaXOBaHHS

FocTuunue:, ofenenubie 32abl, NPEeANPHATHS 0,4 0,2
6LiTOBOTO OGCHyKHBAHUA, GHONHOTEKH, apXH-
BB

O6ueo6pasoparenbibie WKOJL, —TpodTex- 0,2 0,1
YUMJIHLIA, CPeAHMe cnelnanbHble yueGHble 3a-
BEIEHMNSI, IETCKUE SICHH H Callbl

AnTeKH, MONUKIHHKKH 0,
Bonpnuns 0

chenyeT OnpeneisTh, Kak JJis OfLIero OCBELeHHS; My KO-
JINYECTBO LITENCEJNLHBIX PO3eToK; K¢, — KO3 (HIHEHT Crpo-
ca, npUHUMaeMkbtit o TabJ. 4.2,

Ilpy coBMecTHOM NHTAaHHH OCWHMMH JIHBHSIMH  (BBOAAMH)
CBETHJILHHKOB OOLIETO OCBELIEHHs1 H IITENCEJbHBIX pPO3€TOK
(MECTHOrO OCBELUEHHSI) B anrexax, NOAUKAUHUKAX U OOAbHU-
yax cymmapuas — pacueTRag MouHOCTh, KBT, onpenensiercs
no ¢gopmyne

Pmaxz = (Pyc'no -+ O’IPyc'r.m) Kc,o + Pyc'r,s.a ’ (4-3)
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rae Pycr,o — YCTAHOBJIEHHAS, MOIIHOCTH OOIIErO OCBEILEeHHS,
KBT; Pycr o — 0011asi YCTAHOBJICHHAS MOUIHOCTH LITENCEABbHBIX
PO3ETOK MECTHOrO OCBElleHHs (MOIIHOCTb OIHOH PO3ETKH MO-
wet 6bith npuHsita 0,06 KBT); Ko — KO3dduuuent cupoca
s ceTH pabouero OCBELIEHHUS, NpuHHMaeTcs 1o Taba. 4.1;
Pycr5,a — pacuyerHasi (YCTaHOBJGHHAs) MOIIHOCTB CETH 3BaKY-
alMOHHOIO U aBapHIHOIO OCBEIIEeHHS.

Jast Bcex Apyrux OOLIECTBEHHBIX 3[aHMH cymMMapHas pac-
YeTHAs MOIIHOCTb Pmaxz OCBemieHHA onpenessieTcsi no ¢Gopmy-
Je

Pmaxz = PycT,oKC.o + Pycr_m Kc,m + Pycr,a,a ’ (4-4)

rae Pycro — YCTAHOBJICHHAS MOWIHOCTH OGIIEro paGouero oc-
Beilenus, KBt.

4.3. Harpy3sku cunoBbix ceTei

NMpepnpusitua  oOujecTBernoro nuranusa. Kosdbopumuent
Crpoca Ajisi pacyeTa 3JeKTPHYECKHX HATPY30K NHTAIOIIHX H
pacnpenesuTesbHBIX JHHHH W BBOJOB CHJIOBOH CEeTH NpeanpHs-
Taonunua 4.3. KoadduumenTsl cnpoca aja pacyera Harpy3ok

NUTAIUMX ¥ PACTPEACTUTENBHBIX JHHHI U BBOAOB CHJIOBLIX
3/IEKTPHYECKHX ceTeil mpeanpuaTHii oGLUECTBEHHOTO MUTAHNA

VaenoHeiil Bec ycTa-
HOBJICHHO#H MOLIHOCTH Kospduuueur cnpoca Kc.c npu 3bdekTHBHOM YHCTE
TenI080ro 0GopPyAo- 5JIEKTPONPHEMHHKOR 1,

BanHs (Ge3 aBTOM2-~ ]
TEKU) B ofuieft
YCTaHOBJIEHHO! MoOII{-
HOCTU CUJIOBOTO
SJIEKTPOO JOPY A OBAHU S,

nogxxmoggﬂnoro 3 5 8 10 15 20 30 40 60
K ZlaHHOMY 3J1eMeHTY
cetu, %

o

0—10 7510,65]0, 5

0,8 |0, 0,5
11—30 0,8:0,8 [0,65}0,6
31—60 0,9 {0,8510,75{0,6
0,9 0,7
0,9

W

]

0
O,
0
0

cien
o n

4

5

8 .5

61—90 ,9510,9 10,8 |0, .6
91—100 ,9510,9510,85{0,8 10,7510,6 10,55

Mpumegangusa 1. K TemnoBoMy OGOPYLOBAHUKIO ClefyeT OTHOCHTh:! 3JEKTpPH-
YecKHe IMUTbl, 3NEKTPHUYECKHE MAPMHTHI, 3IJEKTPUYECKHE CKOBODOABI, SREKTpHUECKHe
XapouHble H KOHRHTEpPCcKHe LKadbl, 3MeKTPHYIECKHE KOTJBbl H KUMNATUJIbHHKU (Ges aB-
TOMaTHKU) H T. Il

2. Onpeneserne kosdduuuenta cnpoca A 3HaueHUHl YCTAaHOBNEHHON MOIIHOCTH
TEeIIOBOTO OGOPYHOBaHHA U 3PGHEKTHBHOrO WHCHA 3NEKTPONPHEMHUKOB, HE YKa3aHHBIX
B TaGJHIE, NDOU3BOAHTCA MYTEM HHTEPNOSIIHH.

3. MOIMWHOCTL pe3ePBHEIX 3JIEKTPONPHEMHHKOB B OOGULYI) YCTAHOBJEHHYIO MOUIHOCTH
He BKJOYaeTCH.

4. PacueTHYIO Harpysky JHHHH, K KOTOPOM NOAKJOYEH OJHH 3JKTPONMPUEMHHK,
onpepensitor ¢ KospdulmeHtom cmnpoca, paBHsiM 1, a AJA 3JeKTPONAMTH — 1,2, yuu-
THIBAIOIHM HEPaBHOMEPHYIO Harpy3ky no (asam.

COLOO
00 WD
U‘Cﬂa o
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THH OOIEeCTBEeHHOrO NUTAHHS NMpHHUMaeTcs no tabJa. 4.3 B 3a-
BHCHMOCTH OT 5((QeKTHBHOrO YHCJIa 3JCKTPONPHEMHHKOB H
yIeJbHOrO Beca YCTAHOBJEHHOH MOILIHOCTH TEINJIOBOIO HeaBTO-
MaTH3HPOBAHHOTO TEXHOJIOTHYECKOro OOOpYHOBaHHSI B ofLIeH
YCTAHOBJIEHHOH MOI{HOCTH BCEr0 CHJIOBOTO TEXHOJOFHYECKOro H
CaHUTAPHO-TeXHHYeCKOro obopynoBauus. Kak u mjist cetu oc-
BellleHHs, pacyeTHas Harpyska JIMHH$ CHN0BOI CeTH onpegness-
ercst o dopmyane (4.1).

JhhexTusroe YUCAO 3/eKTPORPUEMHUKO8 — €CTh  5KBUBA-
JICHTHO€ UHCJIO TMPHEMHHKOB /s, ONHOPOJAHBIX MO peXHuMy pa-
6OTHl, OAMHAKOBOII MOILHOCTH, HMEIOIXX TOT K€ pPacCueTHBIH
MaKCHMYM HarpysKH, 4TO H # 3J€KTPONPHEMHHKOB, Pa3HYHBIX
N0 MOLIHOCTH H pa3HOXapaKTEpPHbIX NO peXHMY pabOTHl, NpH-
COeOMHEHHBIX K JAHHOMY 5J€eMeHTY CeTH.

2bdeKTHBHOE YHCIO 3JEKTPONPHEMHHKOB ONpeesisieTcs 110
CHERYIOIHM popMyaaM: :

npa o61eM YHCJIE 3eKTPONpHEeMHHKOB n<:10

n 21 n
1o ={ 3\ Puows | | ) Prous; (4.5)
1 1
npH o6meM yuce sN1eKTponpHeMHuKos n>10
n
2 2 P HOM{
1
= — P ’ (46)
HOM,max

rie n— oblee YHCHO 3JIeKTPONPHEMHHKOB, NMPHCOEJHHEHHBIX K
HaHHOMY 3j1eMeHTY CeTH; Pyom 1 — HOMHRaJBHAA (YCTaHOBJEH-
Hasi) MOINHOCTE i-IFO 35J€KTPONPHEMHHKA, KBT; Puommax — HO-
MHiHaJbHas (YCTaHOBJEHHAf) MOLIHOCTD HAHOOJBINEro sJieK-
TpONpHeMHHKa NaHHOMN rpynnel, KBT.

Npeanpusatusa roprosan. KosdpduuneHt cnpoca Aasi pacue-
Ta HArPY30K NHTAIONNX M pacCnpelesuTenbHbIX JHUHHH H BBO-
OB B 3[aHHSl CHJIOBHIX 3JIEKTPHYECKHX ceTell MPOAOBOJBCTBEH-
HBIX ¥ IPOMTOBaPHLIX MAara3uHOB B 3aBHCHMOCTH OT YHCJia TIpH-
COeVIHEHHBIX 3JIEKTPONPHEMHHKOB H NPOLEHTa YCTAaHOBJIEHHOH
MOLIHOCTH XOJMOAHJBHOTO M MNOJBEMHOro 0060pyAOBaHuN B OO-
ueil yCTAaHOBJEHHOH MOIIHOCTH CHJIOBOTO 3JeKTpoobopyrosa-
HHfl, MOAKJIIOUEHHOTO K JAaHHOMY 3JIECMeHTy CeTH, caefyeT npH-
HHMaTb mo Taba. 4.4.

TocTHHMUB M opraHu3anuu ynpaeJdenus. KosddnuueHnTs
cnpoca Jiisi onpefie/ieHHsi Harpy3oK B CHJIOBHIX CeTSiIX (nuTar-
IHX JRHHAX B BBOAAX) TOCTHHRL H 3AaHRA OpraHH3amuil ym-
paBJECHHA B 3aBHCHMOCTH OT YHC/AA 3JIEKTPOTIPHEMHHMKOB H
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Ta6auuma 4.4, KoapduuuedT cnpoca Aad pacuera HATPY3OK MUTAIOUIHX H PACTPENeNHTEAbHBIX AHHUI
¥ BBOJIOB CHJIOBRIX 3/MEKTPHYECKHX CeTell NPOJOBOJNBCTECHHBIX W NMPOMTOBAPHBIX MAra3uHOB

VIeabuslil Bec ycTaHOBJEHHOMN Kosggunuent cnpoca Ky o MPH YHCAC NPHCOEAUHEHHHX 3JEKTPONPHEMHHKOD 72
MOLIHOCTH XOJONHJABHOTO H nOAb-
emuoro (I1B-1) o6opyaosasiis
B o6ltell YCTaHORNEHHON MOLLHOCTH
CHJIOROTO SJ€KTPOOGOPYAOBAHU S,
MOAKMIOUEHHOTO K LanHOMY 3 6 8 10 15 20 30 40 60 80
3J71eMeHTy ceTH, %
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 c,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

MMpuMevanusa 1. OnpeneneiHe KosddHIHEHTa cpoca Ana 3HAYEHHN NPOUEHTOB YCTaHOBAEHHOR MOLIHOCTH XOMOAHALHONO H
noabeMucro 0GOPYLOBaRHA H YHCI2 NPHCOENHHEHHLIX 3JeKTPONPHEMHHKOB, He YKA3aHHBIX B Ta6auue, NPOH3BOAHTCS MYTEM HHTEPNONSALWH.

2. MOIIHOCTL DE3ePBHBIX 3MEKTPONPHEMHHKOB B OGLIYI0 YCTaHOBJEHHYIO MOLIHOCTB CHROBOrO 3N€KTPOOGODYAOBAHMS He BKJAIOYA-
ercs.

3. Tlpu u4HCNe MNpHCOENMHEHHBLIX SACKTPONPHEMHHKOB MeHee 3 jonyckaeTcs HPHHHMaTh KO3t HUHEHT cupoca, paBHbl 1,



nponeHTa (yAEAbHOTO BeCa) yCTAHOBJIEHHOH MOIIHOCTH CaHH-
TapHO-TEXHUYECKOro OOOpPYAOBAHUSI (BEHTHJSITOPH, KOHIHI[HO-
HEpbl, HACOCHl, H T. .) B 00iefl yCTAHOBAEHHOH MOIHOCTH CH-
JIOBOTO 3JIeKTPOOBOPYLOBaHHUS, OJKIIOYEHHOIO K JAHHOMY 3Jjie-
MEHTY CeTH, MOXHO NpHHHMATb Mo TabJ. 4.5.

Ta6anua 4.5, KoahhuunenTn cnpoca Afm pacyeTa nUTAOWHX JHHMI
H BBOJAOB CHJIOBBIX CeTeit opramusauuit ynpasjenus (Oe3 nuilie6.10koB)
W rocTHHHL (6e3 pectopanoB)

Yaenwun#t pec ycra-
HOBJIEHHOH MOL{HOCTH
CaHHTAPHO-TEXHHYe~
CKOT'O OGOpYyROBAHMS
B o6u1eﬂﬁ YCTaHOB~
JieHUOH MOILHOCTH
CHJIOBOTO 3J1GKTPO- 5 8 10 15 2 0 0 100 200
oGopyRopauust, %

Koadduuneur cnpoca K  Npu YHCJIE 3MeKTPONPUEMHUKOB

10085 0,8 {0,7510,7 {0,65{0,65]0,6 |0,55{0,55} 0,5
8475 0,75/0,7 |0,65]/0,6 0,6 j0,6 {0,55]0,55] 0,5
74—50 0,7 }0,65]0,65]0,6 10,6 ]0,55{0,5 }0,5 | 0,45
4925 0,65|0,6 10,6 |0,55(0,5 {0,5 {0,5 }0,45| 0,45
24 n menee 0,6 {0,6 {0,55{0,5 |0,5 |0,5 }0,45|0,45] 0,4

MpumeuaHHe DaekTpusecKue HArpysKH NHIEGIOKOB W PECTOpaHOB Onpe-
Rensitorcsi no TaGn. 4.3,

lHlkoap, yueOunle 3aBeieHHs, NPEANPHATUA ObITOBOrO 00-
cayxkusanus. Kosdduuuento cnpoca Kee AN oNpenesieHust
3JIeKTPHYECKHX HArpy3OK CHJOBLIX CeTeH, MHTAIOMIHX TeXHOJo-
rHyeckoe OOOpPYNOBAaHHE YKA3aHHBIX BhHIE 3JaHHH, nmpHHHMA-
IOTCHl paBHBIMH:

[IpennpusiTHA ¥ OpraHusaumu n=2+3 n>3

JlabopaToproe H yueOHoe

obopynoBanne obueobpazo-

BaTeJAbHBIX LIKOJ, npoteccno-

HaJIbHO~TEXHHYECKSIe y!m.rm-

13, TEXHHKYMH . . . . 0.5 0,1
Me‘rannooﬁpaéammammue

H Jpyrve CTaHKH B Macrep-

CKMX . . . 0,5 0,2
HapuKMaxepcxne aresise,

KOMOMHATH GHITOBOrO 06CAy-

¥KHUBAHHA  (TeXHOJOTHUECKOE

obopynoBanne) . . . . . 0,6 0,4
INpayeunsie, XUMYHCTKH

(TexHOsIOTHYeCKoe  OGOpYyHO-

Banne) e e e e e 0,7 0.5

MHOXKHTENLHAT TEXHHKA » » 0,5 0,3
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ARTexH, HOJAUKIMHMEH, Goabnunbl. Koaddunuenthl cupeca
AJS enpefiesieHHsl Harpy30K CUJIOBBIX CeTel, NUTAIOHIHX MeAH-
LuHCKoe obopyAoBaKHe JeuebHbIX yupeXJeHHil, peKOMeBayeT-
CA onpenensitb B 3aBUCHMOCTH OT 3((EKTHBHOTO YMECaa 3Jiek-
TponpuemunkoB. OIHAKO N, ONpeNeNseTcs He Mo YIPOLIEHHO
dopmyne (4.6), a apyrum cnocobom no rpa¢ukam, Tpen-
CTaBJeHHEIM Ha puc. 4.1 M 4.2, xoTopuie mawT 00Jee TOYHBIE
pe3yJabTaTsL,

. T S -
=T P= 01 — A [N P4
n 'y Lo T
" 05 Pl gs}- 05 ; 4
L JE03 “osfﬁg 7 A=10 -
Y | Ldox o .
Vi ¢l 0,5 17 "AY
STV 1T 7T A TV A A 09
07 0,51 ! 4
Vi AVZS | oL A 2108
04 )’ 06 My /I // 07
: i "
- 0,2
0,2H/75 = lie
: 09 B=10 | /
0 U0+ 608 012 015 _n, 0 Gz 6% 06 U _n
"f—‘,‘{ L)

Puc. 4.1. I'padukn ans onpenesichns 2¢hGdeKTHBHOrO Yucaa 9J]eKTponpHeMHH-
XOB 1pu n, 10 0.2

Puc. 4.2. Tpadukn pns onpefienenns 3pGHeKTHBHOIO YHCIa HJEKTPONPHEMHH-
KoB npH n,=0,2-+1,0

ﬂﬂﬂ 3TOR Uesaun onpenessieTca OTHOCHTENBHOE KOJHYECIBO
S3JNCKTPONPHEMHHKOB JAHHOR FPYHnnkel fl., MOINHOCTb KaXJOro
M3 KOTOPEIX He MEHee MOJOBHHEI MOIIHOCTH HauboJblLEero

5MEKTPONPHEMHHKA,
Ny = n[/ﬂ, (47)

rie n — obilee KOJHYECTBO JEKTPONPHEMHUKOB, NIPUCOEAHHEH-
HBIX K JaHHOMY SJIEMEHTY CeTH; Ai— KOJHYECTBO 3JIEKTPOINpH-
€MHHUKOB, MOII[HOCTb KOTOPBIX He MeH€e NMOJOBHHBI  MOIHOCTH
HarboMbIIEro 3J1eKTPONPHEMHHKA.

3aTteM onpereaseTc OTHOCHTEAbHAA MOHIHOCTh YKa3aHHBIX
5JIEKTPONPHEMHHKOB

P, = P, /Pycr, 4.8)
rae Pycr — YCTaHOBJCHHASs] MOLIHOCTL BCEX 3JEKTPONpPHEMHH-
KOB, KBT; P, — cCyMMapHas yCTaHOBJIEHHAS MOLHOCTH 5.1€K-

TPONPHUEMHHUKOB, MOIIHOCTD KOTOPHIX He MeHee TOJOBUHH
MOUIHOCTH HanGOJbIIErO, 51eKTpONpHEMHHKA, KBT.
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Tlo rpadukam puc. 4.1 unn 4.2 onpegensercd OTHOCHTEdIb-
Hoe 3{PeKTUBHOC YHC/IO IRCKTPONPHEMHHKOB Nys

Moy = Ny/0 (4.9)

H3 soipawenus (4.9) onpenenserca a6ComOTHOE 3HAYEHHE
3¢ (PeKTUBHOIO YHCIA 3JICKTPONPHEMHHKOB

fly = Ny, 1. (4.10)

Kosadpuumentol cnpoca pns onpefeseHHs] 3JEKTPHUECKHX
Harpy3oK B CHJIOBBIX CETSIX JiedeGHBIX yupexpeHHA NMPHHHUMA-
etcs no Taba. 4.6

[Ipu onpenpeneHmy pacyeTHHIX 3AEKTPUYECKHX HArPY3GK
CHNIOBBIX MEAHLHHCKHX 3JIEKTPONPHUEMHHKOB HeOOXOAHMO yuH-
TeIBATh, YTO B MEAMIMHCKHX yypemaenuax (B KaOHHeTax Bpa-
yeil M ManaTaX) ycraHab/aHBaeTcsi O0sblIOe KOAMYECTBO CHJO-
BbIX UIHTOB M WITENCENbHHIX pO3eTOK, K KOTOPBRIM MOTYT NOA-
KJIIOYAThCSl TIEPEHOCHBIC MEAMUMHCKME amnapaThl W npuOopH,
OJHAKO AEHCTBHUTENbHOE KOJHYECTBO HMX B AAHHOM OTHCHEHHN
HJIH Ha JRAHHOM 3TaX<e 3HAYHTeJIbHO MeHblle, Y4eM QHCIe pose-
Tab6anua 4.6. KoabhuiienTsl cupoca Ahs oupenesenMss IEKTPAYECKHX

HATQY30K AUHHE CHAOBHIX ceTell K¢ o, RUTAIOWMUX MEANUMHCKOe
aIeKTpooGopyneBarune

Kosdduueenr crpoca Ry . npH spexTusHOM THcae
INEKTPONPUHEMHUKOB fla
OfbekTbl
3 5 8 10 20 30 50 | goen
AnTtexu 09 (0,8)0,710,6 | 0,6 ]0,6 —_— —_
TNonuknuuncse u | 0,75 0,6 | 0,5 |0,45] 0,4 |10,35] 0,3 | 0,25
6OJIbHULLEL

TOK, IIMUTKOB, NPEAYCMOTPEHHH X NIPOEGKTOM 110 3alaHHUAM T€XHO-
HoJsioros. B cBa3n ¢ 3tuM B dopMyny aasi onpeaeseHusl pacyer-
HO# MOIHOCTH, KBT

Pmax.c = Pycr.c Kc,c (411)
BBOJUTCH P'ycT— YCHOBH2sT YCTAHOBJeHHAs MOIIHGCTH, KBT,
onpenenseMas H3 3MOUPHYECKOH POPMYJIbI

P = O,IPWT'p.a +0,3(P +Pew T R, B (4.12)

yeo, ¢ yer,an, p
TAe Pyer, p, a — YCTAaHOBNCHHAs MOUL{HOCTH PEHTICHOBCKHMX an-
napates (no nacnopty), KBT; Pycr,m,p— YCTAHOBACHHASA
MOIGHOCTD CHIIOBHX INTENCeNuHHX po3erok, KBT; Pyer,c,m—
B* 67



yCTaHOBJIEHHAs: MOLIHOCTb MEIHLIHHCKIX CHJOBEIX IIUTKOB, KBT;
Pycr, w,n— YCTAHOBJIEHHAS MOIUHOCTB IPOYHX MEHMUHHCKUX
3JeKTPONPHEMHHKOB (aBTOKJaBbl, JIHCTHJUISITOPH M Apyrue
MeAMIHHCKHE annapaTs), KBT.

Ta6auna 4.7. Koaduunentol momnoctd

Kosdd unuent
3nanne unu oGopysopaHue M:)?;‘LlHOCTH
OcseTnTenbubie cevu
OcBeruTebHLIE CETH € JIIOMHHECHEHTHLIMY JIAMIAMH 0,95
To e ¢ JaMnaMu HaKanusauus 1
To xe ¢ namnamu Tana JAPJI, APH:
¢ KoMreHCHposanHeiM [TPA 0,9
¢ HeKomMneHcHposanHeiM [TPA 0,57

Cunopble cetn

IMpeanpuaATHs OGLIECTBEHHOrO0 NHTaHMA C AEKTPuuUilH- 0,98
pCBaHHBLIMH NHLE6M0KAMHU

To ke ¢ Ta30BLIMH TJIMTaMyu 0,9%

ITpoROBONBLCTBEHHBIE ¥ IPOMTOBApHLIE MAra3HHbl 0,85

JleTckue sCAM M Cafibl ¢ 3JeKTPHOHUMPOBAHHLIM HHlle- 0,95
©Gaokom

To xe 6e3 nuuie6noka 0,9

O61meo6pa3oBaTe/bHEIE WIKOMB ¢ 3JeKTPUPHUHPOBAHHBIM 0,95
nuie610K0M

To xe 6e3 nuiLe610KOBR 0,9

Atesnpe, kOM6UHATE GRITOBOTO OGC/TYKHBAHHSA 0,85

IMHTaomme JMHHK K TenioBOMy 060pyLoBaHHIO 0,98

To Xe K XOnopunIbHOMY 0GOpYLOBaHRIO 0,65

To xe k Judram ¥ ApPyroMy noibeMHOMYy OGOpyAOBa- 0,6
HHUIO

To ke K HaCocaM, BEHTHJIATOPAM H KOHANLHOHEpAM 0,85

To xe x Merannoo6pabaruiBaommM 1 pepeoobpabarbl- 0,6
BAIOLINM CTaHKaM

Iapuxkmaxepckue 0,97

Toctunuubl (BBoA) Oe3 pecTopanos 0,85

To ke ¢ pectopanaMu 0,9

VupexpeHnsi ynpaBfieHusi, GHHaHMCHPOBaHHS, NPOEKTHbIE 0,85
H KOHCTPYKTOPCKHE OPraHH3anHH

Meaununckoe o6opynoBaHe 0,95

Beoaw B sieuebHbIe 3/1aHHS 0,9

Bruyncsutesblbie Mallneb  (6€3 TeXHOJOQrHYECKOTO KOH- 0,65

AVUHOHHPOBaHUS)

Npumedanunsn: 1. INpumenenue cpeTHABHHKOB C JIOMHRECUEHTHbBIMH JlaMnaMu
¢ HeKOMNEHCHpPOBaHHBIMH TIPA B OGLieCTBeHHBIX 3J@HHAX He JONYCKAETCH.

2. Ilpu COBMECTHOM MMUTaHHU ra3opaspsifHbiX NaMn H JaMn HaKaJlHBaHHS NpPHHH-
MaeTcsl cpeaneB3Bellennbi Ko3hULHEeHT MOIHOCTH.

3. Honycka2eTcsi JJifl HEKOTOPBIX THNOB JIIOMHHECHEHTHbIX CBeTHJBHHKOB KO3((H-
nUeHT MOHHOCTH B npepenax 0,92—0,85.
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CanutapHo-Texnuueckoe obopyaosanue. K canuTapHO-TeX«
HAYECKOMY OGOpPYAOBaHMIO JI0OBIX OOIIECTBEHHBIX 3JaHHH OT-
HOCSITCA HaCOCH BOAOCHADONEHHS M KaHaJusalluH, BEHTHISATO-
pH, KOHAHIHOHepbl 1 T.N. Koshduuuenth cnpoca pis onpe-
JleJIeHHs] 3JCKTPHYECKMX HArpy30K B . 3JIeMEHTaX CHJOBBIX
cereil, K KOTOPHIM NOLKJIIOYEHD CAHHTAPHO-TEXHHYECKHE JEKT-
PONPHEMHHKH, NPHBEICHB HHXKeE!

KonuuectBo  pa-

GorarIinX CcaH-
TeXHNUECKHX yCTa-
HOBOK . . . . 1 2 3 5 10
1 0,9 0,8
. . » . . . 0’7
Ke.c 1 0.8 0.75 0.7
Hpodosxenue
KonmnuectBo  pa-
GoraroLHx caH-
TCXHHUECKHX ycTa-
HOBOK . . . . . 15 20 30 50 100 200 u Gosee
Keo - v v . . 0,65 0,65 0,6 0,5 0,58 0,5

Mpumeganne. B suameHatese npusefeHsl KodbdHIUHENTH cnpoca Ans
SACKTPONBHTaTeNel eqUHHAHOR MOLHOCTHIO Gosee 30 KBT ¢ yderom HMX cpemuefl 3a-
rpysku Ha 80 %.

Kosdduunentsl crpoca misi pacdera 3jeKTPHYECKHAX Ha-
rPy30K JIHHH#, NUTAIOMHX NOJOTEHIECYIIHTENH, TPHHUMAKOTCS
pasubiMu 0,2, Ha BBogax —0,1. ¥YcTaHoBjeHHaAsi MOIIHOCTD
y6opouHbIX MalluH mpuuuMaercsi 4,5 KBT Ha sTax npu AsnHe
Kopuaopa 10 50 M u 9 kBt —npu Gosbied Anune. Kospdu-
OHMEeHT cIpoca JJisi pacyeTa MUTAMOIIHX JIMHHH K 5TUM MallH-
HaM MOXHO npHHHMAaTe paBHeiM 0,2, Ha BBosax —0,l.

JlndroBpie ycTaHOBKH. YCTaHOBJEHHBIE MOUIHOCTH JHQPTO-
BBIX YCTAHOBOK OOIIECTBEHHBIX 37aHHMH, NpHBEIEHHble K
IMB=1 onpexensiorcs no popmyne (3.27).

PacyeTnpie Harpysku ONpefesisiloTcs ¢ yyeToM Ko3hHiu-
€HTOB CHIpOCa, MPUBEIEHHBIX HHMXKeE:

Konuuectso sud-

ToBbX ycTavosok . 1 28 4—5 6—7 8—10 11—20 20 u Gosee
Ke nns  apannit

BrlcoTol no 12 sTa-

®edd . . . ... 1 08 07 06 05 04 0,3
To xe mns 3pa- .

Huit BBICOTOI

12 arameit n 6oace 1 0,9 0,8 0,7 0,6 0,5 0,4
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KuioycranoBku. BO MHOTEX OOlecTBEHHBIX 3JaHUAX HME-
IOTCA 3albl ¢ KUHOYCTAHOBKAMH, NMpeNHasHAYEHHBIMH AN Jie-
MOHCTPAlMM XYAOKECTBEHHLIX, JIOKYMEHTajbHblX, Hayuygo-
TEXHUYECKHX U YUeOHHBIX (PHIBMOB.

B kauecTBe pacyeTHOH HArpy3ku OT KHHOTEXHOJOTHUYECKO-
ro o60pyNoBaHHS TNPHHUMAeTCH YCTAHOBJEHHAsi MOILHOCTD
OMHOr0 HauboJbIleroc KHHOMPOEKIHOHHOIO Aalmnapara ¢ ero
BHINPAMHUTEIbHON yCTAHOBKOH H MOILHOCTBID 3BYROYCHIANTEMb-
HOH anmnapaTtypn. Ilpd onpeneneHHH CyMMapHOH pacueTHOH
MOHIHOCTH AUMHUE, NUTAIUMX KoHbEperu3as, KAHo3aq, U T.1.,
npHHEMaeTcs OoJjibllasi U3 PaCYeTHbIX HATPY30K — OCBEINEHHS
3aJa ¥ 3CTPajbl WJIH KHHOTEXHOJIOTHH; HMeeTcsi B BHAY, 4TO
OJIHOBpPEMEHHOE BKJIOUEHHEe 3THX IOTpebHTesell HCKAIoUaeTcs.
Kos¢p¢duuneHT cnpoca Assi CeTH OCBellleHHS! KOH(EpeHI3aa0B
¥ KHHO32JI0B, a TaKe 3CTPajbl NPHHUMaeTCs paBREHIM 1.

Ilpu nogkmaoyeHun K OJHOMY CHJIOBOMY BBOAY noTpebure-
Jie#l pA3IMYHOrO TEeXHOJOTHYeCKOrO HasHaueHWsi (HanpHMep,
THIIOrpadusi ¥ aTejbe NO PEeMOHTY OOYBH M T.T.) HeOOXOIHMO
ydecTh HeCOBNajieHHe MAaKCHMYMOB OTAE/BbHBIX IPYIN CHJIOBBIX
SJIEKTPONPUEMHHKOB MNMyTeM YMHOMKEHHS PacyeTHHX CHJIOBBHIX
Harpy3oK aTHX rpynn Ha koaddunnent 0,85.

B 3nanusx, oGOopyAOBaBHEIX CHCTEMaMH KOHIMIHOHMPOBA-
HHSL BO3AYXa C XOJOAUJBHEIMH MallHHAMH (MMEOIIHMH MaKCH-
MyM B JleTHee BpeMsi), HX PaCUeTHYIO MOLIHOCTb CACNYyeT yMHO-
¥aTtp Ha Koabduuuent 0,4 u npubaBasiTh K pacueTHHIM Ha-
IPY3KaM OCTajibHOr0 CHJIOBOTO 3JieKTPOOOGOpYROBAHUS.

Koadpduument mowmmnoctd. KosdpdunnenT MOIIHOCTH B CH-
JIOBHIX H OCBETHTEJbHBIX CETSX OOLIECTBEHHBIX 3JlaHUH Cheny-
eT NpuHuMaTh no tadsa. 4.7.

4.4. KoadbgpmumenTtol, yumThiBalOLLME HecoBNaAeHWe
MBKCMMYMOB CHMAOBbLIX M OCBETMTENbHBLIX Harpy3oK M obiimx
Harpy3oK 34aHuMi, NogKNoyaembIX K ogHomy TI1

DKCNepPUMEHTANbHBIE HMCCJAEIOBAHWA  IOKA3bIBAIOT, YTO
NPaKTHYECKH BO BCeX OOIECTBEHHBIX 3JaHHSIX MAKCHMYMB! CH-
JIOBLIX W OCBETHTENLHBIX HATPY30OK He COBNANAIOT, [O3TOMY
NpH COBMECTHOM NHTAHHH 3THX 3JEKTPONPHEMHHKOB OOIUMH
MUTAIOUIMMH JHHHAMH WIH OT OJHOro TpaHcdopMmartopa pac-
yeTHas- aKTHBHasi Harpyska, KBr, onpenmensiercst mo ¢opmyse

Prax = Ky (Paz.c + Prax,o + 0,4Pnac ), (4.13)
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rne Kgw — Ko3Qduunent, yunTbisaomui necoBnaAeHue - pac-
geTHHIX MAaKCHMYMOB CHJOBBIX  (Pmax,c) H OCBETHTEJbHBIX
(Pimax, o) HArpysok, nputumaetca no 1abi. 4.8; Pmax, x — Mak-
CUMaJbHas HArpy3Ka XOJOMUJbHBIX MalIMH.

[pu nopknioyerum HECKOJbKHX 3Januil  (moMeuleHH#)
pa3/MYHOrO Ha3HAYeHHsl K OAHOH TpaHcOpMaTopHO# mon-
CTAHUMHA KM NUTAILel JUHHH, HATIPHMEp XKUJIBIX H o6ulect-
BEHHBIX 3JaHufl, CAelyeT yyeCTb HECOBNAafeHHEe MAaKCHMYyMOB
Harpy30K 3THX 37aHHil.

CymmapHasi MaKcuMaJbHasi Harpyska onpefessieTcss H3
BBIPAXKEHHS

Pmaxz = PB}I_ma:x + Klpanl + szgnz + ves + Kn Psnnv (4']4)

A€ Psg, max — Haubonbliias U3 Harpysok sfauuil (nomeuenuit),
MPHCOSMHEHHBIX K JaHHOH JHHMu (TpancdopmaTOpHO# MOJ-
cranuun), KBT; Psg, Pazg, ...y Page — pacueTHbie Harpysku
BCEX 3JIaHKH, KpoMe 3MaHHs, HMeEIOLEro uauboNbIUIyld Ha-

Tabnuna 48 Kosdduuventu Kgu, yunTHBaOUIMEe HECOBNAARHHE
PACYETHHX MAKCHMYMOB CHJOBBIX W OCBETHTE/bHBIX HaTpy3OK

Kosdepuuuent Ky, npu oTHoureHnd
pacderHoft OCBeTUTENHUOH HATPY3KH
3nadust x cunoscit, %

2075 \ 16140 | 141250

MNpexnpusitus toprosaw u o6- | 0,9/0,85 | 0,85/0,75 | 0,9/0,85
LECTBEHHOTO THTAHHA, TOCTHHH-
bt

O61ileo0pasoBaTeibhbe  1KO- 0,9 0,9 0,95
Atl, CPEHHE CrienuaNbHbe Yue6-
Hble 33BEICHHS, npOQTEXyIHIM-
ma

Jerckune canwt u acau 0,85 0,8 0,85

Atenve, KoM6HHATH OHITOBOTO 0,85 0,75 0,85
o6CNYMHBARWSA, XHMUHCTRR €
NPaueYHIMH  CaMOOGCAYKHBA-
L1355 napHKMaxepCKHe

Oprannsauun u yapexcenan | 0,95/0,85 | 0,9/0,75 | 0,95/0,85
yupaBnenssi, ¢uHaHCHPOBaHHS H
KDE/IUTOBAHHS, MPOEKTHHE N
KOHCTPYKTOPCKHE OpraHH3auHi

Tipumeuapun: 1. Tlpn orHOWweHHH PAcReTHON OCBETUTENHNON HATPY3KU K CH-
nopoit mence 20 u Gonee 250 % ko¥hdUHEHT Ky, m Clenyer NpuHHMaTh DABHBIM 1.

2. B sHaMmeHaTtene npuBeliey Ko3bdHIMERT Ky, y nna gpanuf M nomelulenvit ¢
KOHAUGHOHUPOBAHUCH BO3IAYKE.

71



|d1palOHH)]

BHHBUWKALIDQ0 0JIOHSUER
-AWwoy BhiI¥nduYad]]

BHHRENUXA1/0G0 010801
-190 191gHHOWOY U 3911y

HHRHHUAHLO] |

HI'DE W 9TeD aHMLYY

2myddaxenwdnnde] |

MMHHHL0 |

x QIIHHININAEY

L b ‘DI9HHAND

gHE8 -edo1A1rou
EEE
a
E2o

e AI9HHAWIOHYO

BHHEHOIUTAAN N BHH
-pEOGHOHEHHG BRHIVWAd
~bA ‘HHNIEEHNHERIJO 2mMD
-do1nAdion0oy B 2198132
-odu ‘BuRAvERduf BRHAY
-WadrA U HMNeEHHRIAO

KoathduuHeHTs yiacTH? B MaKCHMYMe

em

-RIFREA 343 J9LMHXAL-0H
~g9lreHOR0d3¢odu *mroNnns
QIHSLALEEOER]O0IN00

0,61 0,810,7/0,8/0,4]0,7/0,6]0,7} 0,9
0,5} 0,80,740,7}0,410,6|0,5[0,5] 0,9
0.810,810,710.810.8)0.810.810.81 0,5
0,80,8}0,7/0,8{0,8/0,8)0,7{0,8] 0,8

0,6
0,4
0.8
0,8

0,4
0,3
0.8
0,7

~
HNILOMLIHG *BUHAY < v *x -
-2€RE AMHOIRA 2HHYRAD [} o o L=}
feorx aest Y = . <
wES5I| ‘muedordad o <) o S
PEEEE
CESE: ©  ® © o
7 AI9BOLOLD o o o o
S |esnruos woneeago o -~ )
I -0tel U WOYdasl = o o
© BR HWEBLHEUO D
= w
g MWRLHY) HWHY ] 24 ~ 2
% ~danudivore 2 o (=] =]

Ta6auna 4.9. KooddHunenTsl, yuacTua B MAKCHMyME 3NEKTPHYECKUX HATPY30K KUABIX IOMOB

(KBapTHP W CHIIOBBIX 3JEKTPOMPHEMHUKOB)H OGmeCTBEeHHbIX 31aHHH (mOMeuteHMil)

-y
N

34arus (MOMelleHHS) C
Hap6oMbIeH DacyeTHON
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Kae W
cpendie

AJTHT aMH
aoM H rasoofpas-
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HHE WKOJH,

C IMHTAMH Ha TBep-
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Focranuum
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Ta6anpa 4.10. Ycpenuenusie yaenbHule pacyeTHsie 3JexTpHYECKHE
warpysku oGuiecTBeHHbIX 3hanuii (Ges 3IEKTPOOTOIIIEHNN )

Has
3panus usﬁgg::l!:; iﬁﬁ;’,‘;wa
TpenapusiTust o6WeCTBERHOTO nuTauus nod- | kBr/Mecto 0,9*
HOCTHIO 3NEKTPOPHIMPOBAHHSIE C KOMMHYUCCTROM
nocagoyHuix Mect no 400
To e C KOJMYECTBOM MOCALOUYHBLIK MECT » 0,75*
Gonee 500
To e, 4acTHYHO S/IEKTPHGHUMPOBAHHBE » 0,7*
(c nauramMH na ra3po0pa3HoM TomJMBe), C
KOJIMYeCTBOM NOCaJOUHBIX MecT fo 400
To e C KONHYECTBOM TOCAAOYHUBIK MeCT » 0,6*
Gonee 500
MponosonbeTBenHbe Maradmn Ges Kkouan- { kBr/m? toproso-i 0,11
UHOHUPOBaAHHA BO3LYXA T0 3aja
To ke ¢ KOHIMUHOHHPOBAHHEM BO3AyXa To xe 0,14
[poMToBapHbie Marasusbl $e3 KOMAHUMOWH- » 0,08
POBaHHA BQO3JyXa
To e ¢ KOHAHUHOHKPOBAHMEM BO3AYXA » 0,1t
VuuBepcaMbl 6e3 KOHIAMUHMOHHPOBAaHMS BO3- | » 0,1
nyxa
To e ¢ KOHAHLIHOHHPOBAHHEM BO3JyXa » 0,13
ObuieobpazoBaTeabhbie KoAM € 3IaexkTpu- KBT/1 yuamerc-] 0,14
(HIHPOBAHHLIME CTOJIOBLIMH ce
To xe 6e3 cTONOBHIX To we 0,11
Jletckue sicnn © calbl ¢ IHILEGIOKAMH kBT/mMécTo 0,4
To ke 6e3 nuILEONOKOB » 0,1
[Mapukmaxepckue kBt/paGouee Me-1 1,3
CTO
3aanms HAM moMelleHMsl yupexcienwin yn- | Br/M?  obuwed| 45
PaBJeHHA, NPOEKTHHIX M KOHCTPYKTOPCKHX Op- | NAOWLAAH
ranu3auMii ¢ KOHAMIHOHHPOBAHYeM BO3AYXa
To ke, Ho Ge3 KOHAMUMOHHpOBaHus Bo3- | To e 36
nyxa
TocTHHHUB ¢ KOHAHUMOHHDOBaHHEM BO31y- | KBT/MecTo 0,4**
xa (6e3 pectopaHoB)
To e 6€3 KOHIHMUHOHHPOBAHKA BO3AYXa » 0,34
TMpodeccuonanubHo-TeXHUYeckue yunuma co |kBr/l yyameio-| 0,4
CTOJIOBBIMH C KOJIHYECTBOM Yyuatuuxcs no 1000 | cs
To e ¢ koJnuecTBOM Yyuamuxca Gosee | To xe 0,25
1600
DabpHky XMUMuMCTKM M Fpadegnsle camoo6- | Br/kr Bewedt B 65
CAYHUBAHUA CMeHY
Muonepckune nareps (6e3 nuieGI0KOB) Br/m?  xunbix | 20%**
noMetenus

* YpeavHas Harpyska He 3aBHCUT OT HaNHIHR KOHIHIUOH#POBAHHA BO3AYyXa.
** YVieNbHYI0 HArpysky pecTopaHeB [IPH TOCTHRULAX CAeAyeT NPHKREMaTtbh, KakK

ANA OPENHPUATUR OGLIECTBEHHOIO NHTAHMS.
*4

* VaejbHYI0 HArpPysKy uHmeGnoxkos cAeAyel HPUHEMATb, KakK LR OpeRupus-
TUi O6IHeCTREHHOro MHTAHUA, C yYeTOoM URCHA MeCT, PaBHOro iy oiABLIKAIOLEX B Ja-

repax.
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rpy3Ky, NOARMIOUCHHHX K LAHHOA JIMHHH WJIH NoAeTaHuuy,
kBT; K,, Ky, ..., Kn — K03 uuHEHTH yuyacTHs B- MaKCHMYMe
3JIEKTPHYECKUX HATPY30K XUAEX AOMOB (kBapTup ¥ CHJOBLIX
SJIEKTPONPHEMHHMKOB) U OBLUECTBEHHBIX 3AaHMI (nomeinernit),
npuHEMaeMbie 110 Ta6a. 4.9.

Harpyska HeCKONBKRX MANBIX AOMOB C OIMnAKOBWIMW Ky-
XOHHEIMH NIHTAMH B KBapTHpPax NpUHHMaeTcHd 33 OAHH 00beKT
B 3aBHCHMOCTH OT ofllero KojgHMyecTBa KBapTuP H CHJOBBIX
5eKTponpreMHUKOB, npucoenunenntix K junun (TIT).

Jlisi opreHTHPOBOYHBIX pacyeToB aJeKTpHYeCKHX Harpysok
O6IECTBeHHBIX 3MaHHI MOXHO moab3oBatbesi Ta0a. 4.10.

Npumep 4.1, OnpenesuTe pacueTHYIO 3iJeKTpuuecKylo Harpysky Kape
€ YCTaHOBJIEHHOfi MOLIHOCTHIO OcBellieHHst 25,8 kBT n cunopblX SNEKTPONpH-
emuukos 181,07 kBT (33 sn€eKTponpHEMHNKA), B TOM YHCIE:

Mouoctpb OGigan ycra-
= - ORHOPO 51PH™ [ oy epman
SJIeKT onpHeMHUK KosnuecTBo Tponpﬁgﬁ”"“a‘ Mom:oc'tb, Br
Tiotynomoeunan MaOmna \ A I EER
Kunaraiohuk 1 12,0 12
Hlxad mapoynstii 1 9,6 9,6
Koten nuienapOYHLI 2 7,0 14
IMpunaBok ans BTOPHIX G/IOL 2 6,65 13,3
Kotepapka 1 4,5 4,5
dpeoroBLIl arperar 1 2,8 2,8
Hacoe 2 2,2 4,4
Xonoannpnas xKamepa 1 1 i
Vuusepcanbunil NPHBOA 2 0,8 1,6
XononuabHe wkad 3 0,6 1,8
[Mpunasok ropAIMK HANKTKOB 2 0,6 1,2
Mpunasox-Butpuia LA XO- 2 0,6 1,2
JIOHEIX 33KYCOK

Xne6opeaka 1 0,27 0,27
DnekTponinTa 4 17 68
KaccoBuili anmapart 2 0,06 0,12
Beutuasitop 1 7,5 7,5
To xe 1 3 3

To xe 1 0,4 0,4
Meinecoc 2 0,6 1,2

Pemenne 1. Onpenensiem appexTusnoe yncsio 3,1KTPONPHEMHHKOB
no ¢opmyne (4.6}

_za8L0r
fo=""g3.18 ~ °
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2. OnpesiensieM ylenbHblft BeC YCTAHOBJIEHHOfi MOLIHOCTH TellJIOBOro
obopynosauus (6e3 asTomaTHKu) B oO6lledi yCTaHOBJEHHOH MOLIHOCTH CH-
JIOBOTO 3JIEKTPoOGOpy foBaiuA (NOCYAOMOSYHAsT MallMHA, XapOuHbf wKad,
KO(peBapKa, NPUJABKH TOPAYMX HANUTKOB M JUIA BTOpHIX G6JI0J, 3/€KTpo-
IJIMTH)

129,8-100
181,07

3. PacuetHuifi kKO3(duuMeHT cnpoca AJ/f CHJIOBHIX 3J1eKTPONpPHEMHHKOB
npunumMaeM no Taba. 4.3: Ke,c=0,74.
4. PacuetHas Harpyska CHJIOBOro 3JexkTpoobopyroBanys GyleT pasHa
Proxc= 181,07-0,74 = 134 kBr.
5. INpuanmaeM KosddHuHeHT cnpoca AAs ocBeienuss no Tabn. 4.1:
Kc.0=08.
6. PacueTHasi HarpysKka CeTH 3/IEKTPOOCRELLEHHS]
Pmox o= 25,8-0,8=20,6 kBr.

7. OrpesiensieM OTHolLleHHe DacCueTHOH OCBETHTETbHOH HArPYSKM K CH-
NoBo#

= 68%.

23,6-100
134
8. MNoexonbky ynesnbublit BeC 3JEKTPHUECKOrO OCBELIEHHA COCTaBJAET
Meree 20 %, no Tabn. 4.8 npuHAMAaeM KOS(POHUMEHT, YUHTHIBAIOILHI HECOB-
najieHHe pacueTHHIX MAKCHMYMOB CHJIOBBIX ¥ OCBeTHTeJIbHLIX Harpy3oK,
KH.M=1-
9. OnpegensieM OOLIyI0 PacueTHYIO HArpPy3Ky NpH COBMEeCTHOM HHTa-
HHH CHJIDBbIX H OCBETHTEsIbHEIX 3/IeKTPONpHeMHHKOB no dopmyne (4.13)

Ppogy = 134 + 20,6 = 154,6 KBr.

=15,4%.

Tnasa natas
TPADUKU HATPY3OK

[ToTpebGneHne 3ACKTPOIHEPrHH He OCTaeTCsl NOCTOSIHHBIM, a
H3MeHseTcsl B 3aBHCHMOCTH OT XapakTepa NpOH3BOJACTBA, BHJIA
M THOA 3JEeKTPONPHEMHHUKOB, BPEMEHH TrOJa, 4YacoB CYTOK.
ChaenoBatenbHO, B3MEHAETCH H pexuM paboTbl 3JEKTPOCTaH-
UH# H TpaHChOPMATOPHBIX NOACTAHIME.

Hsmenenne Harpysok xapakrtepusyercsl rpadHkaMH, no-
KasblBaIOIMMH H3MeHeHHe MOTpeOsieMOl MOUIHOCTH B 3aBHCH-
MOCTH OT BpeMeHH CyTOK. PopMa CyTOYHOro rpauka Harpys-
Kd H €ro xapakTepHCTHKa (3aMoJiHeHNne), a TakKe MaKCHMyM
HArpyskn notpebutesnefi rOpOACKOro THIIAa M3MEHSIOTCH B IIH-
poKux npepenax. ITostoMy and HcclnenoBAaHHH CTPOSiTCH yc-
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pelneHnbLie H3 pAila rpaQUkoB MO CPelHHM MOJAYYyacOBHIM Ha-
rpyskaM. C noMoOIIbl0 5THX rpaMKOB MOXHO aHAJH3HPOBATDH
paboTy 5JeKTPOCTaHUMi, NOACTAHUMI, 3J1E€MEHTOB CeTH HJH
rpynn norpebuTenell 3a onpejeleHHoe BpeMsi, BuiGpaTh Heob-
XOAHMBEIH peXuM paboThl arperatoB, CTeNeHb HCIOJb30BAHHS
obopynoBannsi H BO3MOXHOCTL Gojiee Deneco0Opa3HOro pac-
npenesicHHa HArpy30K MexXAy HCTOUHHKaMH TNHTaHUS.

Hnsa snekTpHuecKux cetell rOpogOB XapaKTepHbl JETHHH H
3HMHHI CYy TOYHbBIe TpadHKH Harpy3ok.

O6a rpaduka UMeloT JBa SIPKO BHIPAXKEHHBIX MAKCHMyMa B
yTP€HHHE H BEUYEpHHe Yachl, MpHYeM BeYepHHH MaKCHMyM Ha-
TPY3KH Boiule yTpeHHero. JletHuil rpaduk Harpysky oTandaercs
OT 3HMHEro T€M, YTO Harpy3KH JIETHErO Nepuoja Huxe 3HM-
HHX W BeYepHHHl MakCHUMyM JeTOM HacTynaeT nosguee. Mmes
cyTOuHHe rpaduKn sl 3UMBl H Jl€Ta, MOXHO NOCTPOUTH TONO-
BOH rpaduK HATPY3KH CTaHIMH (3HeprocucTeMbl). Tako#l rpa-
¢uK HasnBaeTCss TpaPUKOM NO DPOAONXKHTEJbHO-
CTH.

Ha ocHoBanum cyTounbiX rpadMKoB Harpysku onpenensior
MOIRHOCTE 3JIEKTPOCTAHUKY WM NOACTAHUHMH H BeOOXOIHMOCTb
BKJIIOYEHUs] OTHENbHBIX arperaToB. [pa¢ukn no nponosxu-
TeMbHOCTH HCMOJBL3YIOT AJf cOCTapjeHHA OaNlaHCOB pacxoaa
3JIEKTPO3HEPruy, OnpeliesieHHs pacxoja TOMJHBA H T. 1.

I'paduku HArpy3ok XumablX 3panuil TaKXe HMEOT SIPKO
BHIPaXXeHHEIE MAKCHMYMbI B yTpEHHHe H BeyepHHe YacHl H pas-
JMYAIOTCSA B 3aBUCHMOCTH OT BpeMenH roaa. OQHaKo B I0XKHBIX
palloHax cTpaHH, rjae B nepcnektuBe OYAYT LIHPOKO IPHMe-
HATLCA OLITOBBIE KOHIVMLMOHEpPbI, HArPY3KH JIeTHET0 NepHOAA
MOTyT 0Ka3aThCfl 3HAUHTENBHO BBille. JTO K€ OTHOCHTCH H K
HEKOTOPbIM OOIUECTBEHHBIM 3QAHHSM, HAMpPUMEDP MNpPOMOBOJb-
CTBEHHEIM MarasHHaM, Y KOTOPBIX B pe3yJbTaTe paGOTH XOJO-
IHJABHOr0 060PYJAOBAaHHS # KOHIHIHOHEPOB JeTHHH MaKCHMyM
MOKeT NpeBbILIATH 3SHMHHH.

Ha puc. 5.1 npuBeneH ycpenneHublll 3uMHRH CyTOUHBIH rpa-
GHK HarpysoK JHJIOro JoMa ¢ rasoBbIMH IUTHTaMH, a Ha
puc. 5.2 — ®uJ0ro goMa ¢ 31eKTpHYeCKHMH IJIRTAMH B KBap-
THpax. Ha ocfix opauHaT gaHBl HAarpy3kH B fIPOlLIGHTAX MAaKCH-
MaJibHOM, a Ha OCH abCLHUCC YKA3aHHb Yacki CYTOK.

Jns sneMeHTOB ceTefl, MUTAIOHUX KBapTHPH C ra3oBbIMH
NJHTaMH, YCpeAHeHHble rpadHKH CTPOATCH AJA BCEX AHel He-
IlesH, BKaIouasl BHIXOAHBIE JHH, TaK KaK COJbLIOro pasiHuus
B rpad)ukax HArpy3Kd 1o AHSM Hejenu B 3THX ceTsix HeT. Jas
9JIEMEHTOB cCeTell, NHUTAIIUX KBapTHUPHI C SJeKTPHUECKHMH
NJINTaMH, CTPOATCA yCTpeAHEHHble TpadHKH OTAENAbHO  And
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paboyux u pbixoaHpix AHed. XapaktepHoi 0COOCHHOCTBIO TPa-
({pukoB HarpyskKH BHIXOAHOrO JHS ABASIETCA HaJR4YHE yTpeHHe:
ro, AHEBHOro H BeyepPHEr0 MAKCHMyMOB, MPHYEM YyTPEHHUM
MaKCHMYM NpaKTHueCKH paBeH BeiepHeMmy.
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Puc. 5.1. Vcpesnetnbie 3uMine CyToUHble rpad@uxd, % Pmex snekTpHuecko
HAarpysk Ha BBOJe B WHIble 3laHHA C rasoBLIMH IUIMTAMH [pH MHOIO-
STA¥HON 32CTPOHKE Npy YHC/e NpHcOeiuHenHbIX KBapTHp 410 (1) 1 505 (2)

Cpeatue 30-MuHyTHBIE Harpysku ONPeAensiiOT MO NOKasa-
HHAM CUETYUKA [lefleHHEM 3JeKTIpOo3HepTuH, norpelisieMOR 3a
30 muH, Ha MPOMEXKYTOK BpeMenu. [lyifl NOCTPOEHHUS YCPENHEH-
HOro rpaduka CyMMHPYIOT CPEAHHMe Harpyskd, 3adUKCHpPO-
BaiHbie B GAMH M TOT JKe HHTepBaj BpeMeHd, Hanpumep
14 v 00 mun— 14 4 30 mun, 14 930 M — 15 900 Mun ¥ 1. 1,
3a Bce [HH HEAEJH, 2 3aTeM NOJyyeHgiOe 3HAa4YeHue [AeNAT HA
7. Kak BupHO u3 rpaHka Ha puc. 5.1, B aomax ¢ rasoBsiMH
OAMTAMH 3UMHHHA MAKCHMYM HArpysKH HAaCTyHaeT NPUMEpPHO
B 20 u npogasKkaerca A0 21 4,
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Puc. 5.2. ¥cpenuennnte cyTountle fpadmkn warpyskd, % p... ua
seoie B 108-kRapTHpHLIK NOM € SACKTPHYECKHMH ILIHTAVy;
1 — paGoyuf. genn; 2 — cy66ora; 3 — BOCKpeceHke
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uc. 5.3. VcpenHennbie cyTounbie Tpadukm Harpysku po daszam
CTOSIKA B JIOMe C 9JIEKTPHYECKHMH IIMTaMK
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Puc. 5.4. YcpeiHeHHbe JieTHHe CyTOyuHHe FpadHKH JEKTPHYECKHX HArpy-
30K yuusepcaMa (% Pumax):

1 — ocBeTHTeNbHBE. HArPY3KR; 2 — CHJIOBbie HArpyakd; §— CyMmapHaa Harpyska

B cersix, MMTAOIKX KBAPTHPHI C JEKTPHUYECKUMH [UIHTa-
Mi, B pabouHe IHH HeAeNnu BedepHUil MAKCHMYM Harpyskd
€oBMajgaeT MO BpPeMEHH C MAKCHMYMOM Harpyskd JAoMoB c
rasoBbIMH IUIHTaMH. YTpeHHHiT MaKCyMyM HaunHaercs ¢ 6 u
H npojosmxaercst 1o 11 u. 3nHayeHue yTpeHHero MakcuMywma
JexuT B npenenax 55—60 Y seuepHero MaKCHUMyMa, AHEBHAA
Harpyska cocTraeisier npumepHo 50, a HOYHAas He mpesplliaeT
20 %. B cy660THHe W BOCKpecHble IHH KPOME BeuepHero Max-
CHMYMa HMEeT MeCTO YTPEHHHii MAKCHMYM, MPHMEPHO paBHbI
BeyepHEMY, M JHEBHO{l MakCcHMyM Harpysku ¢ 13 g0 17 4 TpH-
mepHo 80 9% BedepHero mMakcuMyma.
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Puc. 5.5. Ycpenternble 3uMuHe CyTOUHbIe TPAPHKN 31eKTPHUECKHX HArpy3oK
ORHOCMeHHOH LUKOMB C 3AeKTpHOuuHpOBaHHEM nuiebiokoM (% Pmex):
1 — ocBeTHTENbHBIC HATPY3KH; 2 — CHIOBblEe HArpysKu; 3 — cyMMaphble HarPY3Ky

IlpuBeneHHble faHHBIE XapaKTepHB! IJisi KPYNHHIX FOpOJOB.
B HeGoJBIIHX ropoJax M MOCENKaX, & TAKKE B OOLIEKHUTHSX,
rfie CymeCTBEHHYIO POJIb MrpaeT cMEHHas paboTa TPYAALIHX-
cfl, rpadMKH Harpy3Kd MOTYT OTJHYATBCA OT PacCMOTPEHHBIX
BHIILIE.

Kax ynoMuuanock B rii. 3, B MKHJIBIX JOMax HeoOXoauMO
CYHTATBCA C HEpaBHOMEpHBIM pacnpeiesieHHeM Harpysku Mo
¢dasam, 0cOGeHHO B JOMaX C 3JeKTPOIJIMTAMA. IJTO HAIJISAHO
BUIHO U3 rpaduKa, NPUBEAEHHOrO HAa PHc. 5.3, B KOTOpOM HA
OCH OpAHHAT YKa3aHbl TOKOBbE HArpy3ku mo Qasam.

6.—155 81
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Puc. 5.6. Vcpennennbie uMune CYTOUHHE rpaduku 3RERTPUUECKUR Harpy-
30K TepaNeBTHUECKOTC Kopnyca GoMbHHUM (% Pmax):

1 — ocreTHTeJIbHBIE HarpyskH; 2 — cHJIOBbIE Harpyaku; 3 — cymmapHas Harpyska

Ipadukn Harpy3ok o6iiecTBeHHHIX 37aHuil pasHoOOpa3uhl
i HMeI0T XapaKTepHbIe OCOGEHHOCTH, 3aBHCsIUE OT PEXHMOB
paboThl H XapaKTepPHCTHK »/I€KTPONPHEMHUKOB 3TUX 3JaHHil.
Ha puc. 5.4 npuBesen ycpeaHeHHbi cytounntii rpaduk ua-
TPY3KH YHHBEpCasbHOro Mara3uua Jjisi jgetwero Ans. Ha rpa-
duke npuBefcHBl U3MEHEUUs BO BPEMEUW OCReTUTENLHOR, cu-
JioBoit U obuwieli Harpy3ok. M3 rpaduka BHAHO, 4TO MAaKCHMyM
Harpyskd NPHXOJAHTCS Ha JHEBHbie yackl B pesyJbTate GoJee
HHTEHCHBHOH PabOTHI CHCTEM - . BEHTHUJSANMH H XOJOIMJILHOrO
obopynosanus. B sHMHee ppeMsi HauboJibllasi HArpysKa mOpH-
XOAMTCSl Ha BeuepHHe yach .(N0.3aKpHITHs Marauspa).
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I'paduk Harpysku uRHOCMeHHOH cpefHel WKOMw (ocnerH-
TeJbHasn, CHAOBasA M oflias) nmpuBeleH Ha puc. 5.5. MakcuMyMm
HArpy3KH, €CTECTBEHHO, NPHXOAUTCA HA YTPEHHHE Yachl 3uUM-
Hero JiHA.

Ha puc. 5.6 npuBenen rpaduk Harpy3Kd 3WMHEro AHS Te-
panenTHyecKoro kopnyca GonbHups. M3 rpaduka BupHo, 4TO
MakcuMasbHasl HArpy3ka NMPUXOAHTCA Ha YTPCHHHUE Yachl, KOT-
Ha nposoauTca OOJbluas yacTh JeyeGHHIX NPOLERYP H pa-
Goraer nuuiebsok. Bropodi umk HAarpy3kM NPHXOAHTCA Ha
Bpemsi ¢ 18 go 21 y'u3-3a ocpedierns.

OO6uum aasg Bcex rpadHkoB OGIHECTBEHHBIX 3AAHME ABIA-
eTCs HecOBHAJeHHe MaKCHMyMOB CHAOBOH H OCBeTHTCALHOW
Harpy3oK, 0 YyeM CKa3aHo B 1J1. 4.

Ha ocHoBaHHH CyTOUHBIX H FOAGBOIO Ipa@HKOB HArPY3OK
MOTyT GoiTh OmpefesieHbl HeKOTOpHe KO3GPUIHCHTH, KOTOPLI-
MH NOMB3YIOTCH NpY NPOCKTHPOBAHMH M IKCUJNYATALNU 3JCK-
TPHYECKHX YCTaHOBOK:

1) cpeanns narpysxka, kBr

ﬁcp =WIT, 6.1
rae W — pacxos asexTposHepru (naouiaip rpaduka), kBr-y,
3aT,uy;

2) 44CAQ YACOB HCHOJIb3OBAHHUA MAKCHMyMa HATPY3KH

Tmax = W/Pmax’ ‘ (52)
rae Piey — HanGosiblliasi Harpy3ka 3a ONPeREeHHLIA NEepPHOX
BpeMeHH, KBt.

Koadduuuent sanontenus rpadrika Harpy3ku

Ks,l‘ - PCD/Pmax- (53)

Pasgen tpetumn
CXEMbl PACMPEAENEHNSA 2JIEKTPOIHEPTUN

nasa wecras
OBLUME MONOEHMA U KAACCUDUKALNA CETEHA

6.1. MpuHumMnel NOCTPOGHUR CXeM INEKTPUHECKMX
cetesd sgaHuM

Pacnpegenenie 3n1eKTPUUECKOH IHEPTHH OCYHI{ECTBJAAETCA MO
CeTsiM, uMeloluM pasnuyHie cxemsl. [locTpoenre cxemu 3a-
BHCHUT OT-psiaa GaKTOPOB, OCHOBHLIMY #3 KOTOPHX WBAAIGTCH:
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a) HanpsKeHHe ceTH; 6) YDPOBHM 3JIEKTPHYECKHX Harpy3okK;
B) TpebOBaHUS K HAJEIKHOCTH 3JEKTPOCHAOKEHHS, T) 3KOHO-
MHYHOCTB; [I) TNpOCTOTA H yHOGCTBO OOGCIYKHBaHHUS;, €) KoH-
CTPYKTHBHBIE M TJIAHHPOBOYHEIE OCOOCHHOCTH 3JAaHUS.

Kpome Toro, cxema ajekrpocHabieHuss posixkua obecre-
YHBaTh BO3MOXHOCTb TIPUMEHCHHS HHAYCTPHAJbHHIX METO[OB
mMonTaxa. Heo6x0auMoCTh panMOHAJbHOrO MOCTPOEHHST CXeMbl
pacnpenesicHusi HEPrad NMOMHMO BHILEYKAa3aHHOTO ONpeaess-
ercsl ellle BHICOKHM YJAEJbHBIM BECOM KanuTajbHBIX BJAOXKEHUI
Ha CTPOUTENBCTBO BHYTPEHHUX ceTeH.

Hanpsaxenue cern. Kak npaBuiio, HanpsiKeHHe sJieKTpH4Ye-
ckoil cetw npuuuMaercs 380/220 B npu rayxoMm 3asemsienus
HeliTpanu TpaHchopMaTopoB Ha nHutalomieli moacrannuu. Kak
NOKa3biBalOT MHOIOYHCJEHHBIE PacyeTHl, TO HaMpsiXKeHHe siB-
Jasgetcss HanbGosiee 3KOHOMHYHBIM JAJIfl JKWIHIX U OOILIECTBEHHBIX
3panuil. B HekoTophiXx roponax, rie elle COXPaHUJHUCh CETH
220/127 B, ocyuiecTsjisieTCsi MHTEHCHBHBIH NEepeBOA 3THX ce-
Teit na 380/220 B, uto obecneunBaer pe3koe MOBHILIEHHE MPO-
NYCKHO CIIOCOGHOCTH CETell U 3KOHOMHIO I[BeTHOTO MeTaJJa.
MoXxHO, 0OHAKO, MPEeANOJOXKHUTh, YTO B OTAAJIEHHOM OyaylleM,
IpH Tepexojie Ha TOJHYIO 3JeKTpAQHKamnio 6bitTa, BKJIOHAs
NpUMEHEeHue 3JIEKTPOOTONVICHUS], KOHJAMIHOHHPOBAaHUSA BO34y-
Xa M NPUrOTOBJEHHe ropsiyel BOAHL, SKOHOMUUYHBIM OKaXKeTCs
6Gonee BhICOKOe HanpspKenue. Tak, Hanpumep, B NpakTHKe
CTPOHUTEJILCTBA KPYMHBIX 3JaHHH CO BCTPOCHHBIMH Marasyia-
MU, 3peJHUIIHbIMH W APYTHMH TIPEANPUSATUSIMH 33 py6GexxoM
NOJIYYUMJIM HEKOTOPOE PacmpocTpaHeHue CXeMbl ¢ BBOAOM BH-
COKOro HanpsDKEHHsi HENOCPEACTBEHHO B 3/laHHE H yCTaHOBKO#M
CUIOBHIX TPaucHOPMATOPOB CPAaBHUTEJLHO HEOOJBLIOH MOIL-
Hoctd (go 160 kB-A) ma ataxax. Kak npasusio, nutatve cH-
JIOBBIX H OCBETHTEJbHBIX 3JIEKTPONPUEMHHKOB JXKHJHIX H 00-
LIECTBEHHBIX 3[aHHH  OCYLIECTBJSETCS OT OOLWIMX  CHJOBBIX
TpanchopMaTopoB TPU YCIOBHH COOMOAEHHs TpeOOBaHui
N0 JONYCTHMBIM pa3MaxaM H3MeHeHHH Hanpsxeuus (cM.
ra. 12).

HapexHocts 3jekTpocHa6xeHusn. TpeGOBaHUA K HaAeIKHO-
CTH 3neKTpocHabxkenns pernaMentupoBaubl I1¥Y3 u Crpon-
TeJbHBIMY HOpMaMHd U mipasuyamu [20, 21, 22].

B ocunelx 30anusax K mepBoll KaTErOpHH OTHOCSITCS NOXKap-
Hbie HacoCHl, YCTPOHCTBA [BIMO3ALIMTH H JPyrue npoTUBONO-
JKapHble YCTPOHCTBA, JHQPTH, 5BaKyallHOHHOE B aBapuiiHoe oc-
BellleHHe [OMOB BBICOTOH 17 staxkeli u 6osnee. QOcrajbHbie
rpynnsl 3JEKTPONPHEMHUKOB B 3THX 3AaHHAX OTHOCSTCSL KO
BTOpOli Kateropuu. Kpome TOro, K nepsoil KaTeropuu OTHO-
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cSITCA OPHH CBETOBOTO Orpa)KJeHdst 3THX 3JAaHuil, ycTaHasJi-
BaeMble B pailoHax, ONpejensieMbiXx cayX6aMH rpaxjaHcKo-
ro BO3AYHIHOrO Guiota. DNeKTPONPHEMHHKH OTAEJbHO CTOS-
IIMX HeHTpadbHHX TemyoBux nyHkroB (LITIT), cnaGxarommx
TENJIOM XKHJble JOMa H O6IIeXHTUA BeicoTofl 17 3taxed u
6oJiee, OTHOCATCA K nepBoil kareropud. Llentpaspubie Tenso-
Bhie NYHKTH, OOCJHYXHBaloIlue AOMa H OGIUEKHTHS BHICOTOH
16 staxedl u MeHee,— KO BTOPOHl KaTeroput. DJeKTponpuem-
uukn LITII, npeanasHauyenHpix AJisi TEIUVIOCHAGKEHHS] HECKOJb-
KUX 3JaHHH, JOJXKHBEI NMUTaThCAd HE MeHee 4YeM JABYMsSl OTAE/b-
HBIMH JIMHHSIMH OT TpauchopMaTOpPHEIX noacrannuii. ITpmuco-
eINHeHHe K 3THM JIMHHHAM JPYyrAX 3JEeKTPONPHEMHHUKOB He J0-
nycKaercs. I[InTanue 3JeKTPONPHEMHHKOB TEIJIOBBIX HYHKTOB,
BCTPOCHHLIX B 3JlaHHe M NpejHa3HaueHHHIX ISl TemiocHabxe-
HHSA JaHHOrO 3/1aHHUs, AONYCKaeTCs OCYIUECTBJSATh OTACAbHBIMH
JIMHUAMH OT BBOJHO-PacHpelesuTesbHOro ycrpoiicrsa (BPY)
3pauus. IlpH OTCYTCTBHH TEXHOJOTHYECKOrO pe3epBHPOBAHUA
JIEKTPONPHEMHUKOB Tpebyercsi yCTaHOBKa YCTPOHCTB aBTO-
MaTHYeckoro BBoja pesepa (ABP) ua BBogjax.

B nomax BHCcOTOH oT 6 no 16 3Taxeh ¢ nivutamMu Ha raso-
BOM M TBEPAOM TOIJIMBE, a TaKXe 3JICKTPONPHEMHUKH B JIO-
Max JI000f 3TaXKHOCTH C 3JCKTPOMJHMTAMH d 3JIeKTPOBOJO-
HarpeBaTe/sIMH, KDOME OJHO-BOCBMHKBApPTHPHHIX JOMOB OT-
HOocsiTcsl KO BTOpOH Kateropuu. K 3TOi XKe KaTeropm OTHO-
CATCS 3JEKTPONPUEMHHKH OOIIeKHTUH C YHUCIAOM NPONKHBAIO-
mux 50 yeda. u Gosee.

DJICKTPONPHEMHUKH BCEX JPYTUX XKHJBIX 3HaHuil U obuie-
XUTHH, BKJIIOYasi BOMa Ha CAaJOBHIX y4acTKaX, OTHOCATCS K
TpeTbeli KaTeropHH.

B obujectsennsix 30anusx K NePBOH KaTerOPUH OTHOCSTCH
JIEKTPOABHTATEJH MNOXAPHBIX HACOCOB, JEKTPOABHraTesid H
Jpyrue 2JeKTPONPUEMHHKH MPOTHBONMOXKAPHHIX yCTPOHCTB, CH-
CTeM NOXKapHO# W OXpaHHOR CHTHaJH3alMH, JU(TH OpraHud-
3auuil W yupexjJeHuHl ynpasjeHHsl, NapTUAHLIX, KOMCOMOJIb-
CKuX, NpoPCOI3HBIX U APYrdX OOLIECTBEHHBIX OpraHU3alH#,
NPOEKTHHIX M KOHCTPYKTOPCKHX OpraHusaluii, ydpexnenui
bunancupoBanusl, KPEAUTOBAHUS U TOCYAapCTBEHHOTO CTpa-
XOBaHUsl, apXHBOB W T.N. MPH BHICOTe 3AaHHMH 17 staxed
Oonee, a TaKXKe HE3aBHCHMO OT 3TaXKHOCTH NepeyHCJeHHbLIC
3JeKTPONPHEMHUKY YUDPEXJAeHuil ynpaBjieHHsl, TIPOEKTHHIX H
KOHCTPYKTOPCKUX Oprafd3aluii ¢ KOJHYECTBOM paboTalollux
2000 ues. u Gosee, GUOGAHOTEK, KHHXKHBIX MAJaT H apXMBOB Ia
1 Mau. envuuIl xpaHeuusi W Bhillle, y4eGHbIX 3aBeCHHIH NP
qdcjie yyauuxcs ceoiue 1000 wes., mpeanpusiTHiE TOProBJd ¢
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obuleit naewanpio Toproeuix 3anee 2000 M2 u  Gosee, cTONO~
BbIX, Kade u pectopauoB ¢ YHcjaoM Mect cpuie 500, rrectu-
HML Tipd 4Ypciie.Mect ceoile 1000 (mo6oit staxuoern). Kpo-
Me TOro, K 1mepBOH KaTeropuM OTHOCATCS  BHILEeyKa3aHibie
9JICKTPONIPHEMHHKH My3eeB, BHICTABOYHBIX 3aJ10B 06JacTHOTO
H pecny6OIHKAaHCKOTO 3HAY€HHsI H BeChb KOMIVIEKC 3J1EKTPONpPH-
€MHHKOB My3eeB, BHICTABOYHBIX 3aJI0B COKIO3HOrO 3HAYEHHUS.
K nepBoil KaTeropuu OTHOCATCH IJNEKTPONPUECMHHUKH Criepaliu-
OHHBIX, OTHeJeHHil peaHuMailHH, POAHJIbHEIY, HEOTJOXHOM
NMOMOILM H JAPYrHX aHAJOTHYHLIX. TOMellesuit GOJbHMI, OF
6ecnepe6oiiHoll paboTBl KOTOPHIX 3@BUCHT KH3Hb GOJBHEBLX.
K 3Toil JKe KaTeropmu OTHOCATCA KOMIUIEKCH 3JIEKTPONPHEM-
HHKOB MEXAYropoOAHBIX Tene(OHHBIX CTaHIUI, LEeHTPaJbHbIX
teserpagos, ropoackux ATC.

KomMiieke . ocTanbHBIX 3JIEKTPONPHEMHHKOB  BHILICYKa3aH-
HBIX 3faHUH OTHOCHTCA KO BTOpoil Kareropuu. Ko Bropoidi ka-
TErOPHH OTHOCATCS] KOMIWICKCH 3JIEKTPOIIPHEMHHKOB Nepeuric-
JIEHHBIX 3J1aHdil MeHbIIell 5TaXHOCTH WJAH BMECTHMOCTH, 38
HCKJIIOYEHHEM  SJICKTPONPHEMHHKOB  ORHO- JBYX3TaXKHBIX
3haHUl aAMHHHCTPATHBHO-O6ILECTBEHHOTO Ha3HAYCHHA C YHC-
JIOM COTPYAHUKOB A0 B0 (KpoMe TapTUHHBIX OpPraHoB M HC-
NOJHUTENbHBIX KOMHTETOB HAPOAHBIX AENyTaToB), GHOJHOTEK
10 100 Teic. eauuuu xpaHeHdsi, y4eOHbIX 3aBesenufl no 200
yHaUEXCH, Mara3uHoB ¢ IUIOLIAJbI0 TOPTOBHIX 3aJoB 250 M?
H MeHee, CTOJIOBHIX U Kade o 100 MecTt, TOCTHHHIL APH YHUclie
Mect g0 200, KoTOphie OTHOCATCH K TPeTbel KaTeropHH.

B npeanpusituax GnITOBOrO 00C/HYXXHMBaHHS KO BTOPOHl Ka-
TErOPHH OTHOCSATCS KOMIUIEKCH 3JICKTPONPHEMHHUKOB CaJIOHOB-
napyKMaxepckux ¢ KojuuectBom pabGounx mect 10 u Gosee,
aTenbe, KOMOGHHATOB ¢ yuciom padodux mect 50 u Gonee, npa-
HEMHBIX ¥ XMMYHACTOK NPOW3BOAUTENbHOCTBI0 B cMmeHy 400 kr
u Gosee. DCKTPONPHEMHHKH NPOYUX OLITOBHIX NpeANpHsTHHA
OTHOCATCSA K TpeThel KaTeropuu.

DeKTPONPHEMHUKH AETCKHX CafioB M fICJeH OTHOCATCHA KO
BTOPOH KaTeropu.

B spesHm#biX NPEANpHATHSAX K NEPBOH KaTeropu# OTHu-
cATCH aBapuiiHoe M 3BaKyalHOHHO€ OCBELIeHHUsl, MNOXKapHbie
HACOCHi, aBTOMaTHYECKasi HOXapHasi CHIHAJM3AIMsI M CHCTe-
Ma JAHMO3ANMTH NPY BMECTHMOCTH 3puTesbHoro 3aja 800 yes,
n 6osiee, a TakKKe Te JKe NCKTPONPUEMHHKH (HE3aBUCHMO OT
BMECTHMOCTH) [BOPIIOB H [OMOB IIHOHEPOB. JJIeKTponpHeM=
HHKM 3JIEKTPONPUBOJIOB CIICHHYECKHX MEeXaHU3MOB NpH KOJIH-
yecTBe JeKTponpHBoAoB 10 H MeHee H BMeCTHMOCTH 3aJI0B
800 uyes. N MeHee OTHOCATCH K.TpeTbeil Kateropud. Bee oc-
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Tajiblbie 3JEKTPONPUCMHUKY 3PEAMIIHBIX NpeAnpusTuli OTHO-
cSATCH KO BTOPOH KaTeropuu.

DJNIeKTPONPHEMHUKH KOH(epeHI-3aJI0B ¥ AKTOBHIX  3aJ10B
CO CT4lMOHAPHHIMM KHHONPOEKIHOHHBIMH YCTAHOBKaMH H
3CTPafaMH BO BCEX BHAax OOIIECTBEHHBIX 3[audii, KpOMe Ho-
CTOSHHO HCIOJIb3yeMBIX AJiSl NJaTHHIX 3PeJHILHBIX MeponpHs-
THH, OTHOCSITCA K TOH XKe KaTeropu, 4TOo H JApYrue 3JjeKTpo-
NPHEMHUKH 3AaHHH, B KOTOpPHIE OHU BCTPOEHHBL.

IlpuBenennblil Nepedenn He UCUEPNbIBAET BCcEeX BHAOB 3Aa-
HU#l A yupeXaeHuH oGUIeCTBEHHOIO Ha3HAYEHHUS, NO3TOMY NpH
onpeReJieHnd KATerOPHH HAAEXKHOCTH 3JICKTPOCHAOMCHHsT #He-
00X0aHMO PYKOBOACTBOBATHCA BEAOMCTBEHHBIMH HOPMAaTHB-
HBEIMH AOKYMEHFaMH.

AneKTPONpUEeMHHKH NEPBOH KaTeropuu AOIKHBI obecreuu-
BaTLCA JJIEKTPOIHEpPrveill OT ABYX HE3aBUCHMHIX HCTOYHHKOB,
W OepepHB B HX 3JCKTpOCcHalXKeHUH MoMeT ObITH AONyIieH
Audb Ha BpeMd -AefictBus yerpoiicts ABP. HesaBucuMbi M
HCTOYHHKOM 3JICKTPOCHAGXKEHHS* Ha3HBaeTcss HCTOYHHK
NUTAHUSA AAHHOTO OObeKTa, Ha KOTOPOM COXpaHsieTCsi Hanps-
XeHHe IIPH HMCYE3HOBEHHH ero Ha APyrux ucrounukax. K Tta-
KAM HCTOYHHMKAM THTaHMsi OTHOCsATCA PY ;Byx aJiektpocraH-
UM WM HEHTPOB MNHTaHMA, a8 TaKKe JiBe CeKUMH COOpHBIX
LIHH 3ACKTPOCTAHLEHUA HJIM MOACTAHIMH NPU YCJIOBUH, YTO KAK-
nasi ceKUHs B CBOIO OYepeib HMEeT IUTaHUe OT He3aBHUCHMOIO
HCTOYHHKA, IPUYEM 3TH CEKUHH He CBsi3aHbl MexJy co0ofl HJH
HMEIOT CBfI3b, aBTOMATHYECKH OTKJIOYAaeMyIO NnpH HapyLIeHHH
pabotH OfHOIH H3 cekuuit. Hanpumep, nBe ceKuHH IIHH ABYX-
TpanchOpMaTOPHOH MOACTAHUHNM, MOAKJIOHEHHOH K IABYM CeK-
LHsAM [eHTpa NHTAHHS, MOIYT CYHTATHCSl HE3ABHCHMLIMH HC-
TOYHUKAMH. DTO K€ OTHOCHTCH K THTAHHIO OT ABYX-OJHO-
TpaucQOpPMATOPHHX NOACTAHIIMH, €eclH OHH IPHCOEJHHEHbI
K He3aBHCHMBIM HCTOYHHKAM,

Jns sfekTpONpHEMHUKOB BTOPOi KaTeropHd AOIyCKaloTcs
NepephiBH B JEKTPOCHAGKEHHH Ha BpeMsi, HeoOxoauMoe AJs
BKJIIOYEHHSI PEe3epBHOrO NMUTAHHMS BBIE3JHON onepaTUBHOH OGpu-
rafgoil 3HeprocHCTeMbl MM AeXKYPHHIM nepconanoM. Onnako
Insa anektpocHabxenusi moTpebuTesiell BTOPOil KaTeropuu pe-
KoMmeupnyercsi yerpoiictso ABP, ecan npumenenue 3TOro yer-
poficTBa yBesiHYHBAaeT KanurtaJjbHbie BJOMKEHHS B ceTh He 0O-
Jee yeM Ha 15 % Hax ecnm 37U 3aTpaThl OKymaioTcs 3a 9—
8 ser. (D10 paBHO3HAYHO YBEJHYEHHIO NPUBEJCHHBIX 3aTpaT
He GoJiee guem Ha 5 %).

Bospymubie sunun 1o 1000 B, nurawuue saekTponpueM-
HHKH JKUABIX H OGIHCCTBEHHMIX 3AaHH#l, PEKOMEHAYeTCA ocy-

87



LlecTBAATL HepesepsHpyembiMu. Jlonyckaercst pesepsupoBa-
HUC THTaHUS 3JIEKTPONPHEMHUKOB BTOPOH KaTeropuu npu apa-
pHH myTeM YCTPOHCTBA NepeMbiieK Ha CTOPOHE HH3LICTO Ha-
NpsXKeHus WJIaHroBuM Kabesnem AJauuoi 10 50 M.

DJIEKTPONPHEMHHKH BTOPOH KaTerOPHH MOT'YT NMUTATHCS OT
OAHOTPaHCHOPMATOPHOH TIOACTAHIHH TIPH HAJHYHH Pe3ePBHO-
ro Tpancopmaropa Ha ckJaje Biageibua TI1.

DIeKTPONIPHEMHHKH TpeTheil KaTerOPHH JONyCKAaloT nepe-
PHIBBL B 3JICKTPOCHAGKEHUM JJIsl BHINOJHEHUS PEMOHTHBIX pa-
60T WJd 3aMEHB TOBPEXKJEHHOTO 3JIEMEHTA CeTH Ha CPOK He
6onee 1 cyt. [Ipu HeBO3BMOXKHOCTH MO MECTHBIM YCJIOBHAM OCY-
LLECTBHTL NHUTAHHE 3JEKTPONPUEMHHKOB NEPBOil KaTErOPHH OT
IBYX HE3aBHCHMBIX HCTOYHHKOB, 4TO ObIBaeT B HeBOJbIIHX
ropojax, HOPMbl pa3pellaloT NUTaHHEe MX OT pasHbiX TpaHc-
¢opmatopoB aByxtpaHcdOPMATOPHOH TOACTAHUMH HJAH OT
TpaHchopMaTopoB ABYX OJH3jexalldX NOACTAHNMI, NpHCOe-
DHMHEeHHBIX K pasubiM JuuuaM 6—10 kB, ¢ ycrpoiicreom ABP
Ha CTOpOHE Hu3llero Hanpsxenus. Bo3moxno Takxe ap-
TOMaTHYeCKOE NEepeKJIOYeHHEe Ha MECTHBle UCTOYHHKH (aKKy-
MyJsiTOpHbie GaTapeH, AU3ENbHLIC 3JIEKTPOCTAHIUH).

B 3peaviubiX npeanpHATUAX ¢ OGOJNBIIUMH CKOIVICHHSMH
Jwjeil Hapsily ¢ yCTPOHCTBOM 3JeKTPOCHAGXKEHHs IO nepBoit
KaTeropud HHOrZa TakKXe NPHMeHSIeTCSl aBTOMATHYECKOE ne-
PEKJIIOUeHHE 3BAKyalHOHHOIO W aBapHHHOTO OCBEIEHHA Ha
NHTaHUe OT MECTHOTO HCTOYHHKA Ha cJydYali BHXOAa H3 CTpoA
Bcel CHCTEMHB 3J1eKTPOCHAOXKeHnst.

JKOHOMHUYHOCTH, 3afaya NOCTPOCHHS JIEKTPHUECKOH CeT,
Kak npaBHJIOo, MHOroBapHauntHa. IT03TOMy Ba)KHBIM Kpurepm-
€M BBIOOpa TOH WM HHOH CXeMbl SBJISIETCS e€ SKOHOMHYHOCTD
KaK no 3aTparaM JeHeXHBIX CPeiCTB Ha COOpYXKeHHe H 3KC-
niiyaTanuio, TaK M MO PacXony IBeTHOro Mertajia. Metojuka
TEeXHHKO-9KOHOMHYECKHX pacyeToB npHBelicHa B . 16.

MpocroTa ¥ yno6crBo o6cayxupanusa. Ilomumo skoHOMHY-
HOCTH JOJUKHO YyAeNsThCSl JOCTAaTOYHOE BHUMAaHHE yA0OCTBaM
SKCIVIyaTalldl, HapJIsHOCTH cxemMbl H ee mpocrorte. Muorna
3TH TPe6OBAHUA MpPeBANUPYIOT Haj TPEOOBaHUAMH 3KOHOMHY-
noctd., OTCiOfa BHITeKaeT HEOGXOAUMOCThE YAOGHOrO pacnonio-
xenust BPY 3panusi, o6ecneuynBaionlero HaubGosiee NpocToi
BBOJl MUTAKUIHX JHHHI U NPOKJAZKY paclpeAequTelbHOl ce-
TH, @ TaKkKe Ge3onacHOCTh obcayxuBanusi. Cxema ceTd noJ-
KHa CTPOHMTHCS TaKuM 06pasom, 4TOGB MOBpeXJeHHBbIH Yyuac-
TOK CeTH Jierko o6HapyXXHBaJicsi M 3aMEHsick ¥ YTOOH npH
9TOM OTKJIOYAJIOCh MO BO3MOXKHOCTH He0OJblIoe KOJHYeCT20

notpebuTeseil.
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KoucTpykTeBHBIE 0COGCHHOCTH 31aHUA OKA3HBAIOT H3BECTs
HOe BJIMsIHHE Ha MOCTpOeHHe cxeMbl. B Tex caywasix, sanpu-
Mep, KOria B JXHJOe 3JaHHe BCTPAHUBAIOTCS pa3siuyHbIe npef-
NPUATUA H YUPEKACHHS, CX€Ma CEeTH YCJOXKHAETCS B CBA3H C
HEOOXONMMOCTHI0  KOMILIEKCHOr0  NHTauusi  motpebGurteneil
cOOCTBEHHO 3ZaHHS H BCTPOEHHBIX noMmewienwit. ITpn aTom cxe-
Ma AOJKHA OTBeYaTh TPEOOBAaHUSIM HAJCKHOCTH 3JEKTPO-
cuaOxennst Bcex norpebuTeseil. IIpu nocTpoeHun cxeMmbt
BHYTPEHHHX ceT€H OYeHb BaXKHO YHYHTHIBATL PEUICHHS CTPOU-
TEJbHBIX KOHCTPYKIHH 37aHUil U 3KOHOMHYHOTO M HHAYCT-
PHAJBHOTO OCYLIECTBJICHHS] 3JEKTPOMOHTAXHEIX palbor.

Takum 06pasom, panMOHaJBLHO NOCTPOEHHAs cXeMa 3JiekK-
TPHYECKOR ceTd sBJAAETCH CHHTE30M KOMmjekca (akropos,
onpeaessiomux ee napamerprl. OneHKa H BLIGOP CXeMBl MOTYT
IPOU3BOAMTLCST TOJLKO IO COBOKYIIHOCTH BCEX MNOKasarened
NPUMEHHTEJLHO K KOHKDETHHIM YCJOBHSIM  COOPY)KaeMOH
3JIeKTPOYCTAHOBKH.

6.2. Knaccudrrauma ceted

Ilo Ha3uavenuwo sjaekTpuueckue cetd no 1000 B xunnix u
O6ILIEeCTBEHHHX 3aHUil AeJNATCS Ha NHTAKIIMe H pacnpejeiu-
TeJbHEE.

Muraoieli cetblo Ha3bBAKOT JHHHH, HAYLIHE OT TpaHcdop-
matopuoil noacranuuu a0 BPY u or BPY g0 cunosbix pacnpe-
JEeJUTeJNbHEIX NMYHKTOB B CHJOBOH CeTH H 0O TPYNIOBHIX LINT-
KOB B OCBETHTEJILHOH ceTH.

Pacnpenenntensnofi CeTblo HA3BIBAKOT JIHHHUH, UAYUIlHE OT
pacnpenejuTeNlbHHX INYHKTOB B CHJIOBOH CeTH JO CHJIOBEIX
3J1IeKTPONPHEMHUKOB.

IpynnoBoil ceTbl0 Ha3bIBAOTCS JHMHHH, HAYUlHe OT Ipyn-
NOBBLIX ILHUTKOB OCBELICHHS! N0 CBETHJIbHHKOB B OCBETHTEJ]b-
HOll certd. JIMHHM OT 3TaXKHHIX CPYNHOBHIX IIUTKOB K 3J€K-
TPOIIPHEMHHUKAM KBAapTHP JXKHJIBIX JOMOB TOXe Ha3nBaloT
IpYNnoOBLIMH.

Mo npHhuMNy nOCTPOEHHSI CXeMbl CETU Pa3fiesloTcs Ha
pasoMKHyThie M 3aMKHyThie. Pa30MKHYTQA C€€Tb COCTOHMT H3
pa3BeTBJCHHBIX JIMHHHA K 3JICKTPONPHUEMHHKAM HJH HX rpyn-
naM M noAy4yaerT NHTaHHE € oOHOR cTopoHbl. [lpocTefilumit
npuMep CXeMbl Pa3OMKHYTOR nuTarouleli ceTH KBapTHDP OAHOM
CeKLHH JKHJIOro noma npeactasaeH na puc. 6.1. Opnako
pasoMKHyTast cerb 00/ajiaeT HEKOTOPHIMH He[dOCTaTKaMH, Ko-
TOphLIE 3aKJI04aloTcs B TOM, YTO NPH aBapum B J106OH TOuke
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CeT{ NHTaHMe BceX TmoTpeOHTesedl 32 aBapuilHBIM- Y4acTKOM
nIpekpaliaeTcs.

B pasoMkHyTOli ceTd nOJAepKaHHe HeoGXOAMMOro YyPOB-
HSl HAOPSIKEHHS] Ha 3a)XUMaxX 3/eKTPONPUEMHHMKOB B PAa3JIHy-
Hoe BpeMs CyTOK 0e3 cneliHaJbHLIX yCTpoicTB 3aTpydHHTE/b-
Ho. [lo aTuM npu4YHHAM, HECMOTPs Ha CBOK TNIPOCTOTY, pa-.
30MKHYTHIE CeTd He BcerAa SBJSIOTCS ONTHMAJbHBIMH, YTO
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Puc. 6.1. Cxema pasoMknyTo#l NHTaOUIell CETH CEKUMH KHAOFO 3RaHUA:

1 — apTOMaTHYECKHIl BLKIMOYaTens; 2 — CTONK; § — BBOA B KBapTHPY

Puc. 6.2. Cxema 3aMKHYTON NMHTAIONIEH CETH KUIOTO fOMA:

1, 2 — aBroMaTHYeCKHMe BBIKJAKO9aTe/u; 3 — aBTOMATHYeCKHdl BBIKJHOYaTedb (cnalan
cBfAshb); 4 — CTORK; § — BBON B KBapTHPY

0CcOGCHHO CKa3hiBaeTcsl NPH BBICOKOM YPOBHE Harpysok W
6OJILILOM YHCJE TIPUCOEAMHEHHBIX 3JEKTPONPHEMHUKOR.

3amKkHyTaA ceT6 MOXeT MMeThb OfMH, ABa H Gojiee HCTOU-
HUKOB DNHTaHusi, AeficTBYIOIIMX oxHoBpeMenno. Ha puc. 6.2
JaH TpUMep 3aMKHYTOH CeTH ONHOM CeKUHH XKWJIOro JoMa.
ITpeumymecTBO 3aMKHYTOH CeTH COCTOMT B TOM, YTO TIPH H3-
MeHeHHsAX HArpy3kH B Jil00OHl TOUKe CeTH aBTOMAaTHYECKH Me-
HsieTcsl TOKOpacnpenejieHie B BETBSIX, KOTOpoe  Bcerja siBJisi-
eTcsi ONTUMaJbHEIM.

TakuM 00pa3oM, B 3aMKHYTOH CeTH HAeT HeNpepbiBHbIH
NpoLecC BHIPABHHBAHUS HAaNPSIKEHHUS Ha 3aXKUMaX 3JeKTpo-
NPUEMHHKOB, TO3BOJSIIOUIME YJAYYLIHTh Ka4eCTBO 3JEKTpO-
SHEPIMH B HM3BECTHHIX mpejenaX ©e3 3nayuTelIbHHIX 3aTpart
uBeTHOro Metajsina. [Ipu pa3oMKHYTOH ceTH OOBIMHO ROCTHC-
HyTh ONTHMyMa TIpM TexX JKe 3aTpartax He yjaaercs. B 3amk-
HyTOH ceTH 6sarofaps aBTOMaTHYecKOMY MepeMelleHHI0 ToY-
KH TOKOpasjeja JOCTUraeTcsi yMeHbUIeHHe BJHSAHHS acHM-
MeTPHH Harpysok B pasjHyHbX (asaX, Y10 TaKKe HMeeT
HEeMAJIOBAIKHOE 3HA4YeHHe HPU CAYUAHHOM coYeTaHMH Harpy-
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30K. Cjeayer OTMETHTb, YTO B SaMKHYTOH CE€TH NPOMCXOIUT
HEKOTOPOE CHHXKEHHE CYMMapHOro MaKCHMyMa HarpysoK no
CPaBHEHHIO C PA30MKHYTOH CeTbIO.

IlpencraBnennas ua puc. 6.2 cxema sBiAfeTcs NPOCTOH
3aMKHYTOH CeThblo co «cjafoii CBA3LIO» (aBTOMATHYECKHH BHI-
Knouatesb-3). [1pn aapuu B a1060it TOUKe CeTH B NEPBYIO Oye-
peAb JONXKEH OTKJIOYHTbCH aBTOMaTHYECKHiI BHIK/IOYATEND 3,

Prc. 6.3. Pagwanenas cxema cHACBOH CeTH:

1 — pacnpepeanTeNsHbLil LIHT; 2 — aBTOMAaTHUYECKHil BLIKMIOYatTenb; 3 — MycKoBOR am-
napat; 4 — JHHHS; 5 — pacnpefeJHTENbHEI NYHKT; 6 — SAEKTDONDHEMBHK

3aTeM aBTOMAaTHYECKHH BHIKJIOYATENb B TOH JIHHUH, rie npo-
nsomno K3. Ilpn stoM mosioBuHa cetd ocrtaercss B pabore.
Ycrapka TOKa TPOranusi aBTOMAaTHYECKOTO BHIKjK4YaTens 3,
WIH HOMHHAJbHBIA TOK TJ1aBKOH BCTABKH IpelOXpaHHTeJs, BLI-
6upaercsi CylleCTBEHHO HHXKe, YeM y aBTOMaTHUYGCKHX BbIKJIO-
yatejyeii (npenoxpauunteneit) I u 2.

Hecmotpsa Ha yka3zaHHble NPEHMyILECTBa, 3aMKHYTHIE CeTH
NOKa He NOJYYuJsiH GOoJbIIOre pacHpocTpaHeHusl, 470 B U3BECT-
HOoll Mepe OObsicHsieTcsi 3aTPYAHEHUSIMH B YCTPOIicTBe ceJleK-
THBHOI SaIUNUTH Ha Ga3e BHNYCKaeMbix anmnapatos (aBTOMa-
THYECKHX BHIKJMIO4aTeN el B npefoxpanuTeneit) ajs cerell HU3-
Koro Hanpsixenusi. KpoMe toro, B nogo6HLIX ceTax Bo3pacraior
ToKH K3, 4T0 MOXKeT cO3aTh TPYAHOCTH B BHIOOpe ammaparty-
pH. 3a py6exxom 3aMKHyTHle CeTH NONYYHJIH HEKOTOpOe pac-
NPOCTpaHEHHE B KPyNHBIX XKHJIBIX KOMIUIEKCAX ¢ BCTPOCHHBI-
MH TPeANPHATUSAMH OOCJAYKHUBAHHS, MarasyHaMy U 3pesinul-
HBIMH NIPeANPHSITHSIMH.

Cet MOTyT BHINOJHSITHCH NO PAAMANLHOH, MarucTpanbHOR
H CMelllaHHOH cxeMaM.
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Mpu pagmanbroii cxeme ot BPY otxoisit nuramoiupe jJuxuu
0e3 pa3BeTBJCHHI K OTHEJbHBIM 3JEKTPONPUEMHHKAM MU OT-
JeJIbHBIM pacnpeieIiTeNbHEM NyHKTaM (LMTaM), OT KOTOPHIX
B CBOIO OYepejb MUTAKTCS JEKTPOIPUEMHUKH.

Ha puc. 6.3 nokasau npumep pafuajbHOH cXeMbl NMHUTAIO-
uiell CHAOBOH ceTd 3hanusi. [LOCTOMHCTBO panuMasibHOM cXeMbl
3aKjloYaercs B ee HAJXKHOCTH, TaK KaK NpU BHIXOZE U3 CTPOsS
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Puc. 6.4. MaructpasbHasi cXeMa CHJIOBOH CEeTH:

1 — pacnpenesMtenbBbifl UIHT, 2 — aBTOMATHYECKHiT BBIKMOYaTenb; 3 — MUTAKOMLAR
NuHHR; 4 — cHROBOA pacnpelefuTenbHbIl NYHKT; 5 — 3jeKTponpuemMHnk; 6, 7, 8§ —
SNCKTPONPHEMHHUKH, BKJIOYEHHbE B «HENOYKy»

OJIHOH TyTalolIeH JIMHUM OTKJIOHaeTcsl TOJMIbKO OJIMH 3JIeKTPO-
NPHEMHHMK HWJIM TpyNna 3JeKTPONPHEMHHKOB, NIPUCOCAHHEHHBIX
K ONHOMY pacnpejenuTejpbHOMy nyHKty. OflHako 3Ta cxema
HMeeT cepbe3nble HeJoCTaTKH, 3akjoyamldecs B 00abLIOM
yyucie THUTAOWHUX JHHUH, yBeJHYEHHOH NPOTAMKEHHOCTH CeTH
4, cJIeloBaTeNbHO, 3HAYUTEIbHOM pacxoje IBETHOr0 MeTalna,
yBEJIHYEHHOM KOJHMYeCTBE KOMMYTAaUUOHHBIX anmapartos, Pa-
IHaJibHEie CXeMbl C MOABOAKOH NUTAHUSI B KaXKAYI0 KBapTHPY
KUJIOro AoMa OTAEAbHOH JIMHHHM OT BBOJAA B 3[laHHE SIBHO He-
HKOHOMHYHBI H He NMPHMEeHSIOTCS.

Jsi BHYTpeHHHX 3JeKTPHYECKHX CeTeH XapaKTepHbl maau-
cTpansHele cxemol (prc. 6.4), Ipu KOTOPHIX K OAHON NUTAIOLIEH
JIMHHM € y4YeTOM YyAOGHO# TPaCCHPOBKH NPHCOENUHSIOTCSH He-
CKOJBKO pacnpelefuTelnHblX NYHKTOB (1IHTORB).

B Xujbix 1oMax K OaHOH nuralolled TOPU3OHTAJIBHOH JIH-
HMH MOTYT OHITb NPUCOCJUHEHHI ORHH HJIH HECKOJBKO CTOSIKOB,
OT KOTOPHIX B CBOIO OYepellb OTXOIAT OTBETBJIEHHSA K 3TAXKHBIM
wuTKaM. OHaKO HAJ0 UMeTh B BHUAY, YTO NPHU IPHCOEIMHEHUH
IBYX ¥ Gosiee CTOSIKOB K OJHOH muTalollefl JHHHH B JIOMax Bbi-
cotofl 6 sraxeil H GoJice B TOYKe OTBETBJIEHHS CJIeAyeT ycTa-
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HaBNHBATh annapatr ynpaBjieHusi Alsi PeMOHTHHIX uenedt. Jas
HapyXHbIX KabGeJbHBIX CeTeH, MHTAIIMX MHOTO3TaXxKHhle 37a-
HHUSI, pajidajbHasi cXeMa IPHMeHsieTcsl IHUPOKO, OJHAKO ¢ B3a-
HMHBIM pe3epBHpOBatveM nurawigux Jauuui ot TIT no BPY
34auusi 40151 obecneyendss paboTH 3EKTPONPHEMHHKOB AP Bbi-
XOJie. H3 CTPOsi OIHOH H3 JIMHHI.

Ilpu mHTanuu 3AaHHMi ¢ OTHOCHTENBHO HeGOJbUINMH Ha-
rpy3KamH, HanpuMep KHJbIX JOMOB BHICOTOH 10 O araxed
BKJIIOYHTENbHO, HeGOJbIIHX OHITOBHIX MacTepcKHX H Marasu-
HOB, GOJibLIEH YacTblO NPHMEHSIOTCS] MarvcTpasbHble CXeMBl C
NHTaHHEM HeCKOJLKHMX 3JjaHHil OfHOM JiMHMeH. MarucTpasibhbie
CXeMbl WIHPOKO HCMOJALIYIOTCS B BO3AYLIHBIX CeTsAX MpPH MHTa-
HHM MEJKHX 3/laHHil B HeGOJIbLINX TOPOAax H mocenkax. Ma-
FHCTpaAbHBIe cCXeMbl lelleBae pajtaibibiX, HO MEHee HaleXKHE.

MuorosieTnsisi NpakTHKa NPOEKTUPOBAHHS H CTPOUTENBLCT-
B2, & TaKXKe MHOrOYHCJEHHBbie PacYeThl ¥ HCCJaeJOBanHs NO3BO-
JHJIH  BbIpa6OTAaTh HEKOTOpble THIMHYHBIC PElleHHsi 3J1€MEHTOB
cXeM, KOTOphie IPHBEAEHE B TV 7.

lnasa cenbmas
CXEMbl PACIMPELAENEHNS DNEKTPOIHEPIUM
B XXMIbIX 34AHUAX

7.1. Cxembl HapyMHbIX (BHYTPWUKBAPTANbLHBLIX) MHTAKOLLWX
nYHKUA

CxeMbl BHYTPHKBapTaJibHBIX HApYXKHHX cereit 10 1000 B nme-
IOT BaXKHOE 3HayeHue AJisd NpaBUJBHOrO MNOCTPOCHHS CXeM
BHYTPEHHHX CeTeH MKHJBIX 3[4aHHMH, TOCKOJbKY BHIGODP CXeMbl B
SHAYHTENBRON CTeneHy 3aBHCHT OT B3aHMOCBSI3H MEXAY BCEMH
3JIeMCHTaMH CeTH, BKJIOYas MECTONOJOXKEHHe TpanchopMaTop-
HO#t MOACTaHLUH, AJIHHY H CeYeHHe HapYKHBIX MHTAIONIMX JHHHIL

Huxxe npuBOAATCA XapaKTepHbie cXeMbl 3JeKTPOCHAGKEeH s
KHUJBIX 3ZaHHil Pa3jIHYHOH 3TaXXHOCTH, KOTOpHie obecrneyuBa-
10T HeOOXOAUMYIO HAJEXXHOCTh MUTAHHUA H, KaK MOKasbiBaloT
pacueThi, SIBJISIOTCSI 9KOHOMHYECKH 11eJ1ecO06pa3HbIMY. ‘

IIutanne XUJBLIX AOMOB BLICOTOH A0 5 3Taxeidl BkAOYM-
TenbHO. Jlns nuTaHHA TAKUX 3aHHH NPH OTCYTCTBHH B KBap-
THpax 3JeKTPONJIHT NPHMEHSIOTCH Marvcrpanbubie IeTJEBHIE
CXeMbl C pe3epBHOil nepeMblykoil uau 6e3 nee. Takas npocreii-
uas cxeMa KaGeJibHOM ceTH mokasaHna Ha puc. 7.1. Pesepruas
nepemblyka & NojIK/OYaeTcs NPU BBIXOJAE H3 CTPOs JII0OOH U3
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nuTaowux Juauil 9 uau 10, KoTOphie AGMKHB PACCUHTHIBATH-
€A Ha NPOXOXKJEHHE N0 HUM.TOKa aBapufiHOro pexHmMa H 1o
AOTYCTHMBIM TIOTEPAM HANPAKEHHA,

[Ipu sTOM HEOGXOAMMO YYMTHIBATH, HTO B aBAPHAHOM pe-
XuMe B Teuenue ne Gosee H cyT Bo BpPeMsi MaKCHMyMa, HO He
6osee 6 4 exkecyTOYHO HOPMaMH paspellaeTcsi Neperpyska Ka-
Geseit ¢ Gymaxnofi uzoasumeit Ha 20, ¢ nosusTHIeHOBOH Ha 10
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Puc. 7.1 Cxema nnraHusi MHIBX AOMOB BHCOTON no 5 3Tamed c pesepn-
Holi nepeMb{uKoii:

1 — tpancdopmaropran NOACTaMUMS; 2, 3, 4 — Wiuibte AOMa; 5, 7 — APCAOXpanuTesu;
6 — pyGunviuky; 8 — pesepeHasn ‘fiepeMuiyka; 9, I — untaomme nnuun; 11 -~ BPY

Puc. 7.2. CxeMa nuTanus »uALX HEOMOB BuiCOTON A0 5 sTawell ¢ nepeksio-
YATENSAMU Ha BBQAAK:

1 — TpanchopmaTopHan nofcTavuuna; 2, 7 — npepoxpauntenau; 3, 4, 5 — Kusnne noma;
6 — BPY; & — nepekntouavtens; 9, 10 — nUraoliue JHHUH

H NOJUBAHUAXJOPUAHOH Ha 15 9% asuTeNBHO ROMYCTHMOH MO
ITY3. Ileperpyska aonyckaercsi pd YCJIOBHH, YTO B HOpMalb-
HOM peXXHMMe 3arpys3ka Kabeseifl He mpeBhilIaeT HOMHHAJbHOM
Lnst Kabeneit ¢ nmacTmaccosoii u3oasumedn u 80 % HoMHHAJL-
Ho#l nuis kabenelt ¢ OymaXkHO# usonsiLHedt (B 3emae).

B aBapuifiHOM pexHMe JONYCKAalOTCSl TaKiKe MOBHILEHHBIE
notepH HanpspxkeHuss — Ao 12 % . Ecan yuects, 4T0 yKasanHble
KUIBIC IOMA OTHOCATCH K TPeThell KaTeropuy HAaAEKHOCTH, TO
YCTPOHCTBO Pe3CPBHOH NMepeMBIYKH He sIBJAsieTCsl 00653aTenb-
HbiM. OAHAKO B KPYNHBIX rOPOAax €O CACGKHBIMU YCIOBHAMH
Pa3pLITHA JlaXKe TPU XOPOlel NOCTAHOBKE PeMCHTHOMN CJiyKObI
ycTpanenne aBapHi B TeyeHHe CYTOK ObiBaeT 3aTPyAHHMTENb-
HeiM. [losaToMy npoKnajky pesepBHOH mnepeMblYKH AJAUHOM
0651310 He Oonee 70—80 M B 3THX yCnoBHsX CleAyeT CYHTATh
Heaecoo6pasHoi.

Tlpusenennas cxema (puc. 7.1) uMeer cyuiecrBesublii He-
AQCTATOK, 3aKMOYaOIUHCA B TOM, 4TQ fIPH OTKAIOYEHH# OA-



HOf M3 NMHTAIONIMX JIMMHI, Hanpumep 9, snekTpoenabixenne
BCeX 3LaHHiI OCYLIECTBASETCA MO KOJbLY, B pe3yabiare uero
fa)<e NpH MOBBIUEHHBIX JONYCTHMBIX IIOTEPAX HANPAXKEHHs
MHOTA@ TPHXOOMTCs YBeJUYHBAaTk cedeHust Kabemeidl. Jkpyrum
HEeIOCTATKOM SIBJSIETCS TO, YTO pe3epBHAsi NepeMblMKa B HOp-
MaJIbHOM peXuMe He UCTIONb3yeTcsl.

Ha prc. 7.2 npusenena wmoaudukauds OnHCAHHOH CXEMB,
OpH KOTOpO#l Ha BBOAAX B 3/laHHe BMECTO PyOUILHUKOB ycCTa-
HABJIMBAIOTCS NepekJiovaTesH. IIpn aBapuu ¢ OAHOH H3 TiH-
TAMMX JHHUA JlaHHasg cXeMa B Psjie cJay4yaeB OKa3biBaercs
6osiee sKOHOMUYHOH. HemocTaTkoM cxembl fBAsieTCsl HEKOTO-
poe yenoxHenHe BBOAHOrO yCTpoficTBa H yiJHMHEeHHe NHTAK0-
WX JuHuii. KpoMe T0ro, B Kakablii oM (KpOMe TYNHKOBOrO)
NPUXOAUTCS 3aBOAUTH YXKe He [Ba, a 4eThipe Kabeas. Oanako
cxeMa yloOHa npu 3acTpoifKe B JHMHHIO H MeHee SKOHOMUYHA
NpH APYTUX NJI2HUPOBOYHHX PEeLIEHHUsIX.

B ne6oubllINX TOPOAAX H NOCENKaX, rje IUHPOKO NpHMeHs-
I0TCSl BO3LYIIHbIC JIHHUH, De3cpBUPOBaHHs He Tpebyercs, Tax
KaK HeHCIIPABHOCTh MOXKeT OhiTh 00HapyXxeHa U ycTpaHeHa AO-
CTaTOYHO OBICTPO.

MuTanne xKuabix AOMOB BmICOTOH 9—16 artaxkei. Jlas nu-
raHdsi 3JIeKTPONPHEMHUKOB TAKHX JOMOB TIPUMEHSIOTCA KakK
paadanbHasi, TAaK U MarucTpasnbHas cXeMbl C Oepekaiovartess-
MH Ha BBOAax (pHc. 7.3).

ITpu sTOM OAHA M3 NUTAIOLIMX JIHHHA HCOOAb3YyeTcs IS
NPUCOCRHHEHHS] 3JICKTPONPUEMHHKOB KBapTHp u 06Ilero oc-
BellleHUsi O6LICIOMOBEIX NOMelleHdH (MOABaJ, J€CTHHYHBIE
KJIETKH, BECTHOIONHM, XOJJIH, YepAaKd, HapyXHOE OcBellicHHe
H T. B.); Apyrasl MHTAIOILAs JIHHAS TpejHa3HayeHa ujsi NOA-
KJIIOYEHHs1 JIH(TOB, NPOTHBONOXAPHBIX YCTPOHCTB 3BaKyalH-
OHHOTO M aBapHHHOIO OCBelleHH:, 3JIEMEHTOB AHCIeTYepHusa-
IHH U KOAOBBIX 3aMKOB Ha JABePSiX MOADE3A0B.

ITpu BHIXOZlE M3 CTPOSI OfHONM U3 NHUTAIOUWMX JHHHA Bce
3JIEKTPONPUEMHHKH [I0OMa TOAKJIOYalOTCs K JIHHHH, OcTaBuieii-
¢t B pabore, KOTOpasi pacCHHTaHa C y4eToM JONYCTHMHX fe-
perpy3ok npH asapuilHom pexkume. [lepe6oit B MHTaHHH NO-
TpebuTesiell MPH YKa3aHHOH cxeMe MPOAOIKaeTcsi O6BIYHO He
Gonee 1 4, T. e. BpeMeHH, HEOGXOAUMOrO sl BHI30BA JEKTPO-
Montepa JKIK, KOTOPLIT H OCyLIeCTB/ASIeT HYIKHBIE MepeKJIo-
YeHusi Ha BPY. Cxema moxer GbiTh MCnONb30BaHA H JJs1 JO-
MOB BLICOTOH AC 5 sTaxeil, 0GOpyNOBaHHHIX KBapTHPHBIMU
3JIEKTPOTIJIHTaMHU,

Hna nuranus spamuit BbicoTORR 9—16 3TaXeil ¢ smekTpo-
TNIHTaMmH, a TaKXXe MHOroceKUHOHHBIX JOMOB C GOJiblliuM YHc-
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JIOM KBapTHp ¢ ra3OBbIMH INVIHTAMH NPUXOIHTCA TNIPUMEHATH

TPH HJH GoJiee NUTAWIIHX JUHHE (BBOAOB).
Ha puc. 7.4 npusBeieHbl CXeMbI NMHUTAHHS XXHJBX JOMOB C

Tpems BBojdamu. IlepBhifi BBOA pe3epBHpyeT BTOpPOIi, BTOPOH

Puc. 73. Cxema nuTanus Xu-
AblX aoMos sbicoTolr 9—16 3ra-
Keft ¢ ABYMst NEpEKJtOUATEAAMH
Ha BBOJAX:

1, 2 — Tpaucd pmatopei; 3 — apeRo-
XpaHHTenn; 4 — flepekjtoyatesH; 35,
6 — BPY; 7, 8 — nMrvawoliHe JUHHH

pesepBUpYeT TpeTH#i M TPeTHii pesepBupyeT mepBHii (puC.
7.4,a); monudukanus 3TOH cxeMbl npUBejieHa Ha puc. 7.4,0,
rZie nepsbifi ¥ BTOPOI BBOJK B3aHMHO pe3epBHPYIOT APYL ApPY-
ra, a TpeTHi BBOJ pPE€3epBHUpYyeTCsl OT NepsBoro. Takas cxema
yA0o6HA NpU peMOHTE ONHON M3 cOOPOK HHU3KOrO HANPSIKEHUS
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Puc. 7.4. Cxema nutauns 30anuit seicotoft 9—16 3taked ¢ Tpems BBOAAMH

Ha nofacraunuy. OAHAKO B 3TOM cjydae HAa OJUH Kalesb npu-
XOIUTCSL BCSl HArpy3ka AOMa, H B 3TOM HCKIIOYHTENHLHOM CJIy-
Yyae 4acTh JIEKTPONPHEMHHUKOB Ha HEPHOJ PEMOHTA OTKIYa-
ercsl.

Ilpu nutannu 3AaHUA NO cXeMaM, NMPHBEJEHHBIM HA pPHUC.
7.4, cneflyeT yYUTHIBATh BAXKHYIO OCOG@HHOCTD ceTell, nocTpoeH-
HBbIX TIO TaK Ha3lwiBaeMOil AByxjyueBoit cxeme ¢ ABP na cr0-
poue 0,4 kB TII. Ilpumensiempie pnsi ABP kouraktopHbie
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craHuud cepud [19B ob6opynoBanbl KOHTaKTOpaMH, paccdH-
TaHHBIMH Ha TOK 1000 A (uMeeTcs takike 60JblIOE KOJTHYECTBO
TI1, o6opynoBaHHEIX KOHTaKTOpamH Ha ToK 630 A). Ilpn aBa-
PHHHBIX TepEeKJIOYeHHsIX NMUTAIIIMX JUHHE Helb3s HONYCKaThb
neperpy3kH KOHTZKTOPOB, YTO MONKeT NPHBECTH K BLHIXOAY U3
CTPOA MOACTAHIHH H JIHMIIHTD 3JeKTPOIHEPrUM NPHCOETUHEH-
Hble 3[aHHUs.

BosMokHa TakKe yCTAHOBKa
ABP na cTopoHe BHiCLIEro Hamps-

JKEHHS], MOCKOJbKY BBIXOX H3 CTPOsi {_ —i
TpanchopmMatopoB —  siBJeHHE [ .\J
KpaitHe pegkoe. 1

Ilutanne >KUILIX JOMOB BBICO-
T0it 17 3taxeln un 6onee. [Ipu no-
CTPOCHUH CXEMBI MHTAHHS XXHJBIX
noMoB 17—25 staxelt u Gonee He-
00X0IUMO YHYHTHIBaThb, YTO JHQTHI,
9BaKYyalMOHHOE H aBapuilHOe OcBe-
LICHME, OTFHM CBETOBOrQ Orpaxie-
HHSl, TPOTHBONOXAPHEIE YCTAHOBKA pyc 75  Cxema anextpo-
SIBJAAIOTCSA SJIeKTPOHpHeMHHKaMI/l cHaOXKeHHs KHJIOrO  [IOMa
nepBoi KaTeropHu 110 HAJEXHOCTH  sbicoTolt 17 artarelt u spimme:
jeKkTpocHabxkenus. Jlas  TakKux  ;_ agp
31aHUi IPUMEHSIIOTCSL pajuaJlibHble
cxembl ¢ ABP na BBomax, k cuso-
BHIM BBOAAM NPUCOCAUHSIOTCS W TIPOTHBONOXKApPHBIE YCTPOHCT-
Ba, O'HU CBETOBOI'O OrpasKIeHus, IBaKyallHOHHOE U aBapUiiHOe
ocpemienne. COOTBETCTBYOLAsl CXeMa NPHBEleHa Ha PHC. 7.5.

7.2, Paamellenve TPaHC(OPMATOPHLIX NOACTaHLMMA

OnnuM U3 BaXKHBIX BONPOCOB NPH NPOEKTUPOBAHHH BHYT-
pHKBapTanbHBHIX cetell siBasieTcsi BHIOOpP MecTta AJsl pasMmelie-
HHg monctanuMH. HaunGosee nenecoob6pasHo pasmeliats noj-
CTAaHIHH B LIEHTPE HATPy3KH, CO CMCIIEHHEM B CTOPOHY MNHTa-
HHSl, OIHAKO aPXUTEKTYPHO-IJIAHHPOBOYHBIE PellIeHHs] 3acTPoii-
KM pafioHa HE Bcerjia IONyCKalT TAKOE Pa3MelleHHE.

[1py MuOrosramuoit 3acTpoiike W HAJHYHH BCTPOGHHEIX B
KHJIble I0Ma NpepUsTHH O6IecTBeHHOro 1 GLITOBOrO HasHa-
YeHHsl, @ TakKXKe npPH YCTAHOBKE 3JeKTPOIVIUT B KBapTHpax Ha-
Hbosice 3KOHOMHYECKH IieJiec006pa3HO BCTPaHBaTh NOACTAHIUH

7155 97



nenocpencTsenno B 3nauusi. OnHako B nactosimee spems ITYD
u CHull 3anpemaor pasmelieHHe NOACTAHIMA B KHJOH YacTH
3JlaHn#l BBHAY TMPOHHKHOBEHHS] B KBapTHPHI LIyMa OT paGoTa-
oKX TpaHcopMatopos. Tem He MeHee MPEACTABJIACICA Ile-
necoo6pa3HbiM JONYCTHTL BCTpaHBaHHe nOJACTaHLUMil mpu yc-
JIOBUHU TIPHMEHEHHsI CelHaJbHbIX Mep IO 3ByKOU3OJISIIIUH CTPO-
UTEJLHBIX KOHCTPYKIMH, CHHKaIONMX MPOHMKHOBEHHE WIyMa B

Puc. 7.6. Cxema MNOAKJIOUCHHA
[POTHBOMOKAPHBIX YCTPOHCTB B
JOMax BBICOTOR A0 16 staxeh
BKJIOYHTENbHO:

| 1 — nHvawouue JHHAH OT TIT; 2 —
4 ] ABP: 3 — mluT NBTAHMS OPOTUBONO-
1

2K apHBIX ycTpoficrB

KBapTHPHI 0 YPOBHSI, YCTAHOBAEHHOro HOpMaMH. BecbMa mep-
CTIEKTUBHBIM SIBJISIETCS pPa3MelleHHe MOJACTaHLIUi B MOA3EMHOM
HPOCTPAHCTBE B HENOCPEACTRBEHHON GAUM30CTU OT 3aHHA HIM
Iaxe nof 3AaHHsIMH.

7.3. CxeMbl BBOAHO-PACMpPesenurensHblX yCTPoHCTB

B coBpemeHHBIX XHJBIX 3/laHUSIX BBOABI BHEIIHHX ceTeill H
KOMMYTallHOHHO-3aIIMTHAs annapatrypa BHYTPEHHHX pacmpe-
IeNHTeNbHBIX ceTell OObeRUHSIOTC B €AMHOE KOMIUIEKCHOE
BPY, xortopoe siBnsieTcs M ryiaBHBIM pacnpelc/HTENbHBIM IIH-
ToM. KaK y>e ynoMHHasoch, CXeMbl BBOZOB 3aBHCAT OT TPHHs-
THIX CXEM HapPYKHBIX CeTeid. .

Crenyer uMeTh B BHAY, 4TO B JoMax BuicoTOl 10 16 37a-
el BKITIOYHTEJBHO, B KOTOPHIX TIPHMEHSIIOTCS NPOTHBONOXKAp-
Hbie yCTPOHCTBA, B YACTHOCTH CHCTEMB ABIMO3ALIMTH, MHTaHHe
3THX YCTPOHCTB JOJIKHO OCYLIECTBJATHCS OF CHCUHANBHOK na-
sHend BPY ¢ ABP, npuyeM nHTaiouide JiUHUH K 9TOH NaHesH
NOMKHBE TIOIKNIOYAThCS K BBOAAM B 37aHHe A0 Nepekaiouare-
aeit (puc. 7.6) uto moBHLIAET HALEKHOCTH UX 3JAEKTPOCHaGKe-
nus. Ha BBoze nurtaiomei suHu B 342aHHe YCTAHABIHUBAIOTCS
annaparhl 3aiMTH H ynpasiaeHus. [Ipu Bsoje Ha TOK He Gojce
25 A anmapaTt ympaBJieHHsi MOXeT He yctaHaBnuBaTtbes. [pu
OTBCTBJICHHSIX K 3AaHHSIM OT BO3AYIUHBIX JHHHH, 3allUILEHHBIX
B TOYKe OTBETBJCHHUs anmapaToM 3allUThi HA TOK He GoJsee
25 A, BBOZIHbBIE YCTPORCTBA MOTYT He IPHMEHSITBCS.
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Ta6auua 7.1. OnTuManbeoe KosmuecTBo BPY u unciao oTxomsimux
ropHSOHTaﬂbelX JIHHMIH IJIA NTUTAHHUA KBAPTHP

KomiyecTBOo BPY (uHCauTeNb), YHCAO OTXOAAUIHX OT KaXKALOFo

KOnMuecTRO BPY ropu3oHTanbHBIX NHTaloluX JHHKH (3HaMeHatesb), TNpH
sTaNed KOJIHUeCTBE CEeKUHI B 3LaHuM
B 3l aHHY
1 | 2-5 6~7 | 8w come

TFasuduurpoBaHubie 3paHun

5 o Ry 1 1 1
— 1 1—2 12 1—2
3navus ¢ ANEKTPONNUTAMH
1 i 1 1 2
s | - o 1@
1 1—2 2 2 (1—2)
1 1
912 | — — ! L@
1—2 2 2 2—3 (2)
i 1 1 2 1
1316 1 el 2 _a
1—2 2 2—3 (2) 2 @)
1 1 2
17—22 BLEC — —
1—2 2 (@
1 1 )
__9| _— — — —
232 1—2 2 (1—2)
Mpumeuawnns: Il [MokasaTenn B CKOGKAX COOTBETCTBYIOT NPAKTHUECKH paB-

HOIKOHOMHYHLIM BapUauTaM CeTH (C NpeBbilleHueM APHBELEHHBIX 3aTpaT HAa CeTb He
Gonee 2—4 %)

2. B s,aaunsax Bhicotoff no 5 sraxelt cnenyer ycraHaBimBatTh onHo BPY.

3. Uucno nMTaU{HX JIMHUH MOXeT OTIHYATBCSl OT YKasaHHOro B tabnuye B 3a-
BHCHMOCTH OT YCJIOBHH HAJI€KHOCTH M KOHCTDYKTHBHBIX OCOGeHHOCTell 3apaHusi.

Ha BBojax, Kak IpaBHJIO, TOCJE annapatoB ynpaBjieHHS
ycTaHaB/HBalOTCs TPEAOXPAHUTENH C TOKOOrPaHHYHBAIOLIUM
JelicTBHeM ¢ LeJbI0 OrpaHHYeHHs: TOKOB K3.

[1p# onpenesieHHBIX YCJOBHSX, 0COGEHHO B KPYITHEIX MHOTO-
9TaXKHBIX 3LaHHAX, 9KOHOMHYCCKH [esnecoo6pa3sa ycTaHOBKa
He ozHOro, a ueckosibkux BPY. MIx pacnosoxeunne uapsiny c
apXMTeKTypPHO-TVIaHUPOBOYHBIMH H ApYruMH akropamu onpe-
JlesisieTcsl TeXHHKO-9KOHOMHYeCKHMH pacyetaMu. OntuMansHoe
yucno BPY moxer ObiTh mpuHsiTo no 1abh. 7.1. Kak nokasu-
BawTt ucenenosBanus, BPY neneooGpasuo pasmemats B cek-
Husix Aoma, OJamKaiux K TpaHchOpMaTOPHO# NOACTAHIUH,

Cnenyer HMeTh B BHAY, YTO MaKCHMaJbHasi HArpy3ka Ha
KaJIOM BBOJE B 3/laHHe, KaK NPABUJIO, HE IOJXKHA NPEBHILATD
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400 A, a B HCKAOUHTeNbHBIX caydasx 600 A Bo wusbexanue
HeoOXOHMMOCTH NMPOKJaAKH Iy4Ka NapaJijiesbHbix Kabelseil u
yCTaHOBKM Ha BBOJAX MPOMO3AKHX anliapaTos.

Pacnpepenurenniias uacte BPY. K pacnpenenurensuoii
yactd BPY npucoepnHs1oTCA NHUTAOLIUE JHHHE KBapTHP, CH-
JIOBHIX MoTpebuTtesell, MHTalOLlHe M IPYNNOBHE JHHUH pabo-
Yero, 3BaKyauHOHHOTO H aBapUHHOrO OcBelleHHsi OOLIeAOMO-
BBIX MOMeLLeHHH!, TPOTUBONOXKAPHBIX YCTPOHCTB, OrHeil cBeTo-
BOIO Orpa)KieHHsl, 3JICMCHTOB [HCIETYEPH3alHH, KOAOBHIX
3aMKOB M TIEDErOBOPHEIX YCTPONCTB, OCBELCHHSI H CHJOBLIX ITO-
TpeOHTeNell, BCTPOCHHEIX M NPHCTPOEHHBIX OGIIECTBEHHBIX MO-
MeLIEeHUH.

Ha xaxpoit orxonsiteit or BPY sunun ycranapiuBaiorcs
annapaTel 3allUThl (aBTOMaTHYeCKHe BHIKJIOYATEJNHd MJIH npe-
JoxpaHuTend). Anmapar ynpasjenuss MOXeT GbiThb OIHH Ha
HECKOMbKO JIMHUH OZHOrO Ha3HavdeHusl.

H3mepenus u yuer. J1J1s yyeta 3/MeKTPOHEPrHH, pacxoaye-
MO# 0611eIOMOBBIMH TIOTPEOUTENIIMH, YCTAHABJIHBAIOTCS TPEX-
thasHbie CYETYHKH NPSIMOTO BKJIOUEHHS HJAM ¢ TpaHchopMaTo-
paMd Toka, CHeTYHKH yCTAaHABJHUBAIOTCSI HA OTBETBJCHHSAX U
NPUCOEIHHAIOTCS. K COOTBETCTBYIOIHM ceKIiisiM IuH. [Ipu6o-
pHl IJsi KOHTPOJIsSi TOKOBBIX HArPy30K, KaK NPaBU/IO, B XKHJBIX
3J2HMSIX CTAlHOHAPHO He ycraHasausaloTcsl. OAHAKO B Kpyn-
HEIX 3aHUSIX, OCOOEHHO OOOpyHOBaHHHIX 3JICKTPOIJIHTAMH,
YCTaHOBKY aMIIepMETPOB H BOJLTMETPOB Ha Ka)JIOM BBOJE
cJaenyer CUHTaTh lesnecoobpasHoi.

Nopasnenue nomex paauonpmemy. Ins 3700 1enu Heno-
CPEACTBEHHO Ha BBOJAX YCTAHABJHBAKTCS NOMEXO3allUTHHIE
konneHcaropst THna K3-0,5 emkocrteio 0,6 MK® Ha Kaxayio
¢da3sy. Konjencatopel cHaG¥XeHbl BCTPOCHHBIMH TIPELOXpaHuTe-
JSIMM, COEHHSIOTCS B 3BE3Y H 3a3eMJSOTCH.

7.4. Cxembl NMUTAIOWMX NMHMUM BHYTPM 3[aHMWH

Bri6op KonMuecTBa MHTAIOLIMX JIHHHE, OTXOASIIKX oT BPY,
M YMCNa CTOSIKOB, MPHCOCAMHSIEMBIX K OJIHOH MHTAIOILEH JHHUH,
B MHOTO3TaX>XHbIX 3JlaHHUAX ABJIACTCH MHOI‘OBapHaHTHOﬁ 3ajna-
yeii. [Ipu ee peleHuu crelyer yUHTHBATh Takue GaKTOPH, KaK
paccrosiude 10 TII, asekTpHueckHe HArpy3KH, KOJHYECTBO H

! TIYD paspertiaercsi NPHCOEARHATb K ORHOH (ase rpymuoBbIX JHBFHI
JIECTHMYHOrO OCBELeHHS, OCBEICHHS XOJJIOB, TEXHHWYECKHX NOANOJMH, yep-
L2KoB 1o €60 jaMn JHOMMHECUEHTHBIX HJH HAKaJNHBaMHsi MOHIHOCTBIO A0
65 Br.
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cedeHHe JHUHUI, OrpaHHYEHHs N0 JONYCTHMOMY HarpeBy H Of-
KJIOHEHHSM HANPSIKEHHsl, KOHCTPYKTHBHOE BHINOJHEHHE ceTel
u T. A. ONTUMaNbHBIM SIBJASICTCH BapHaHT, NPH KOTOPOM MOay-
4alOTCSl HAaHMeHblUHe pacyeTHbie 3aTpPaTHi,

Hccenenosanusi, nposenentiie MHUHMTIII no cnenuansHo
pa3paboTanHOii METOAMKE C Y4eTOM €XKeroaHoro pocra Ha-
rpy3oK (c¢m. ra. 16), v pacueTsl, BhnOJHenHbie Ha DBM, nos-
BOJIMJIM ONPENIHTh ONTHMAaJbHbie BADHAHTH NOCTPOCHHS CXeM
3JICKTPUYECKHX ceTeH IJs XKH-
JBIX 3[2HHH pasiHyHOH 3TaXKHO-
CTH.

OnruManpHOe KOJIHYeCTBO
BPY 4 uncsao OTXOASIIMX JUHHE
IS NHTAHUS KBapTUP (ropH30H-
TaJbHble Yy4YacTKH) NPHUBEACHBI B |
Taba. 7.1. tzemu2

ITpu uucne kBapTUp Ha 3Ta- -
e B CEeKUHH JoMa He 6BoJjee ye-
THIpeX B 3aanugx Jo 16 staxei
BKJIIOUHTENIBHO 3KOHOMHYECKHU
11e71eco06pa3H0  NPOKJaNBIBATh \
OIHH CTOSK. | { _ |

Uneno CcTOSIKOB, NOAKJIOYAE- Cxema g T zer b
MBIX K OJHOH mdramollell JHHHH,

ITY3 e orpaunuBaercsi. OnHa- Puc. 7.7. CxeMbl cTOAKOB:

KO Uil yao6CTBa  BBIMOJHEHHSE

PEeMOHTHHIX paboT B AOMax BHI-

coTOi#i Gosee S srakeil mpu ABYX U 6OJee CTOSIKax, NPHCOENH-
HEHHBIX K ORXHON MUTAIOLLCH JUHUH, CTOSIKH JOJKHH UMETh OT-
Kjoyaioune annapathl. [Ipy nopkjoueHHH K OLHOMY CTOSIKY
Gonee 70—80 kBapTHp, HECMOTPS HA 3SKOHOMHYHOCTb OJHOTO
CTOfIKA, U3 YCJOBHH MOBHILLCHHS HAAEKHOCTH PEKOMEHIyeTcs
NPOKNafbBaTh B2 CTOSIKA C TOAKJIOYEHHEM KBapTHp uepes
3TaXK, HJIM NO ABE KBapTHPH HA CTOSIK HA KaXKJIOM 3TaXe, WJH
Gosiblle nosioBHHH (mpuMepHo 60—70 %) KBapTHp HauuHas
€ 1-ro 3Ta)ka K OZHOMY CTOSKY H OCTAaBUIYIOCS HacTh KO BTO-
poMy.

PekomeHayeMble 110 9KOHOMHYECKHM COOGPaKEeHHAM CXeMBbl
CTOSIKOB NpUBeAeHHbl B Tabna. 7.2 u ua puc. 7.7.

Kpome nmuTamomux JHHHE KBAPTHP, O KOTOPHIX IOBOPHJIOCH
BHIIE, K BHYTPHAOMOBHIM NHUTAIOIUAM JIUHHSIM OTHOCSITCSL JIH-
HUH, NMTalOUlHe 3JEKTPOABHraTeJd M mpoyee 3JKTPOOGOpPYO-
BaHHe JH(TOB, pPasjUYHBIX HACOCOB, BEHTUJIATOPOB H APYIHX
3JIEKTPONIPHEMHHKOB CHCTEM ABLIMO3AIUTHE.
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Ta6auna 7.2. Cxembl BEPTHKANLHBIX YYAaCTKOB (CTORKOB) B CEKLHAX
HHUJIBIX 31aHHH

Homepa cxem ctosikos (puc. 7. 7) npu KonudecTse

cekuufi B flome
KOJIHYeCTBO STaxKei A

1 l 2—4 5—10

T'asuduunpopannbie 3nanus

3nanus C aNEKTPONJHTaAMH

58 1 1 1
912 2(3) 14 1(4)
13—16 2(3) 1(4) 1(4)
17—22 2(3) 1(4) 1(2)
2995 3 1(2) 1(2)

INMpumeuanns: 1. Homepa cxeM CTOsIKOB, YKasauHbie B CKOGKax, COOTBETCT-

BYIOT BapHaHTaM Ce€TH, NPaKTHYECKH PABHOSKOHOMHYMBIM MO NPHBEAEHHbIM 3aTpaTaM,
HO € HECKOJILKO GOJbIUMM PacX0AOM NPOBOAHHKOBOTO MaTepnana (na 3—5 %). Omna-
KO B 3/aKHfIX BLICOTON 16 sTaxell H Gonee cxemaM, yka3aHHbIM B CKOOKax, caenyer
OTAaBaTh NPEANOYTEHHE BBHUAY MX Gosbuiell KajemHOCTH.

2. Konn4yecTBO KBapTHp B KaXJOH CEKUMH H Ha Ka)AOM 3Tax<e NPHHATO Cleny-
olee: OAHOCEKIHOHHblE 37aHHsl — 5—8, ABYX — NeCATHCEKLHOHublE 3Aauus — 3—4.

Tlutaimue auHuH JHGTOB AOJIKHB ITPOKJIAABIBATECH He-
nocpencrsedto ot BPY, npuueM K oJHOH JIMHHH MOXHO MOA-
KJI104aTh He 6oJiee yeThipeX JH(PTOB, YCTAHOBJIEHHBIX B Pa3HbiX
cekunsix. [lpn HajMuuyp B KaKIoH ceKUuH [ABYX JIH(GTOB HX
HOPHCOEAHHSIOT K pa3HbiM MHTAIOMIMM JIMHHAM, HO TIPH 3TOM
YHCJIO JIUMTOB, NPHCOCAHHSIEMBIX K KAXI0H NHUTalOLled JHHHH,
He OrpaHHYHBAETCS,

PaGouee 3BaKyalMOHHOE H aBapuiiHOE OCBEllEHHE JIECTHHY-
HBIX KJETOK H KOPHIOpPOB, KakK MpaBWJO, aBTOMAaTH3HPYETCs,
H ynpasJieHne ocyuectsisiercss ¢ BPY wau  o6benuHeHHoro
mucnerdepckoro nyHkta (OJIC). IlostoMy rpynnosble JIHHHH
3THX BHJOB OCBelLleHHs IleJlecooOpasHO INPHCOEAHHATL Hero-
cpeiacrBeHHo k BPY, rne cocpenorouena Besi annapaTtypa 3a-
wuTH B ynpasneuus. K BPY Taxke NpHCOeIHHAOTCA TpyIl-
NOBHIE JIMHMH IITENCEJbHBIX PO3€TOK s MOAKJIIOYeHnsi y6o-
POUHBIX MeXaHH3MOB.

BeTpoeHHble B KHJIBle JOMA MNpPeINPHATAS H yYpemKAeHHs
nosyuator nutaune aubo or TII, au6o uepes BPY nmoma. Ilpo-
€KTHpPOBaHHe 3JIeKTPOOOOpYOBaHHs STHX NpPeINpHSTHH H yu-
pexJeHHH OCYLIECTBJISETCS, KaK H JJIf OTIAEeJbHBIX SHAHHI
"aHAJIOTHYHOTO Ha3HavueHHs (cM. rJ. 8).
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7.5. Cxemsl rpynnoBoii KBAPTUPHOM CeTH

I'pynnoBas KBapTupHasi CeTb SABJAETCA 3aBepUIAIOIUM
3BEHOM 3JIEKTPHUECKOH ceTH Xujoro-goma. OHA npenHasHaue-
Ha JJISl MHTAHHA OCBETUTE/bHBIX H OBITOBHIX 3J€KTpONpHEMHH-
KoB. Ko/sinuecTBo rpynnoBbiX JHHHHA # KX MPOINYCKHAst CNOCO6-
HOCTb onpenensitorcst no tabJ. 3.4, Kotopas cOCTapjieHa C yue-
TOM 3JIEKTPHUECKHX HArpy30K, HaJIHUHS CTAlHOHADHBIX H
MEePeHOCHBIX 3JIeKTPONpHEMHHKOB H yJI00CTBa IKCIJIyaTalny.

[lo coobpaxkennssm Ge30MaCHOCTH TPYIIOBHLE JIHHHH LeJje-
coo6pa3Ho BHIOJHATL OfHOMa3HbIME. B nepcnektnse npu 3ua-
YHTEJIBHOM pOCTEe HArpy30oK BO3MOXHO yCTpOHCTBO Tpexdaai-
HBIX YeTLIPEXMPOBOAHBLIX BBOAOB B KBapTHPHI, HO NPH 3TOM
HeOoOXOIHMbI IONONHITEJbHBIE Mephi 0 00ecneYeHHI0 3J1eKTpo-
0e30NnacHOCTH, TakHe Kak OoJiee HaJeXHas H30JsILHSl [POBOA-
HHKOB H NpHOOPOB, a TaK:Ke yCTPOHCTBO aBTOMATHYECKOrO 3a-
ILHTHOrO OTKMAKYeHHst. OJHAKO H @IpR Tpex(asHwX BBOAAX
LeJiecoo0pasHO rpynnoBkle JIHHHH OOLLero ocBeljeH:si H LiTed-
CeJILHOH CeTH BHYTPH KBapTHD BBLIUIOJIHATbL OAHO(A3HHIMH, a
NSl MHTAHHA 3JEeKTPUUYECKUX IJIHT, 3JeKTpOBOJAOHArpeBarteeit
H T. .— Tpexdasupmi, Kak NpaBHJO, peKOMEeHayeTcsl Bbige-
JAATb 00llee OCBelleHHe HA OTACJIBHYIO TPYNIOBYIO JIHHHKIO.

B uesnsx 3KOHOMHH IPOBOJIOB HOPMB! JOMYCKAIOT cMellaH-
HOe MHTaHHE O0Lero OCBeIeH sl H WITENCesbHbIX po3erok. Ox-
HaKO Takas CXeMa MeHee HaJleXHa, H, 110 MHEHHIO aBTOPOB, ee
NpUMEHATL HenenecooOpasHo. B kBapTupax ¢ uncioM KOMHAT
6oJsiee Tpex NOMycKaercsl YCTPOHCTBO JOMOJHATENbHOH [PYIIIO-
BO#l JIHHHH JJIf NMATAHHS LITENCE/bLHBIX PO3eTOK Ha TOK J0
16 A,

Hucao LITencejbHbIX PO3ETOK, YCTAHABJIMBAEMBIX B KBap-
THpax, perJaMeHTHPOBAHO HOPMAaMH H COCTaBJSIET:

B XU/ABIX KOMHATaX KBAPTUP W OOIEXUTHH — OfiHA po3eTKa
Ha KaxJble NoJHble U HeloJHble 6 M? MIOWAH KOMHATHI;

B KODHJIOPAX KBapTHP -— OJHA PO3eTKA Ha KaxK[ble NOJHbIE
u Henoynbie 10 M2 njomanu. B obwelt komuaTte kBapTHp, 060-
PyHOBaHHBIX KOHAHLHOHEPAMHU,— NOMOJIHHTEJ]bHAS PO3eTKa Ha
ToK 10 A s noAKJIOYEeHHsT KOHOHLHOHEPA;

B KyXHAX KBapTHp IJIOWAAbIO 10 8 M2— TPU LITeNcedbHble
poseTky na rok 6 A, a 8 M2 u GoJlee — deThipe IJs NOAKAIOUe-
HHSl XOJIOAHJILHHKA, OBITOBOTO NpHOOpa, HAAIJIHTHOrO (PHJIbLT-
pa, AMHAMHKA TPeXIPOrpaMMHOTO BEIAHHS, MCCTHOTO OCBeLie-
HHS;

0/HA LUTeNCeJbHAsi pO3eTKA C 3a3eMJSIOIIMM  KOHTAKTOM
na ToK 10 A 1aa noakioyeHHs1 GBITOBOrO NPHGOPa MOLHOCTBHIO
no 2,2 kBr;
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OJiHA IUTencesIbHASA PO3eTKA C 3a3eMJSIOIHM KOHTAKTOM Ha
TOK 25 A psis nofkiyeHns: GHTOBOro npubopa MOIHOCTHIO 10
4 kBt (B nmoMax ¢ 3JeKTpONJIHTAMH MOWHOCTEIO 10 5,8 KBT
9Ta e po3eTKa HCNOoJb3yeTCs JJIs NOAKJIOUEeHHs 3J1eKTPOIiH-
TH);

OZlHA WITeNcesibHAsI PO3eTKa C 3a3eMJISIIONIHM KOHTAaKTOM Ha
TOK 40 A ISl MOAK/IOYEHHS! IEKTPOILUIHTH  MOILHOCTBIO OT

ABCN e
I 4
M 2 [—=—=
|
: jCEE 5 | g
| ‘; sy
| | 6
' |
| s |
| < 1A
| |
q__{ ___________ 7

Pric. 7.8. CxeMa rpynnoBoii KBapTupaoil cetu:

1 — BpIKAIOUATENb; 2 — CYETYHK; 3 — aBTOMATHYECKMe BBKJIIOuaTenH; 4 — ofllee OcC-
Bellenne; 5 — posetka 6 A; 6 — poserka 10 A; 7 — sneKTponsauTa; 8 — 3TaXHbIH
LIHTOK

5,9 no 8 kBrt. Cnenyer umets B BuAy, uto po3erku 25 u 40 A
He npefHa3HaueHbl JJisi OTKJIOUEHHsl 3JIEKTPONVIHT MOJ HArpys-
KO

YBesinueHHe 4uCJia LITETCeJbHBX PO3eTOK IO CPABHEHHIO C
paHee AeHCTBOBABIIHMH HOPMaMH HMeeT LeJIbI0 [I0 BO3MOIKHO-
cti H306eKaTh NpHUMEHEHHS! JKHJIBLAMH pa3JIHYHBIX  YAJNHHH-
Tesiell H pasBeTBHTEJeH, CO3AAIOLINX MOBBLIIIEAHYIO OMACHOCTD
NOpaKeHHsl 3JIeKTPHUECKHM TOKOM. B BaHHBIX KOMHaTax Mo-
XKeT yCTaHaBJHBATLCS LUTelNCeJbHAs PO3eTKA, MOAKNIOYaeMas
yepes pasneJsiiowuii Tpancopmatop 20 B-A.

Ha puc. 7.8 npuBeneHa cxema rpynmnoBoi CeTH KBapTHPH C
a1eKTpomJiHTOl. Kak BHAHO H3 PHCYHKA, AJSl 3aHyJieHHs] Kop-
nyca CTauiOHAPHON 3JIEKTPOIVIHTH H OBITOBHX IPHOOPOB, Tpe-
OYIOIHX 3aHYJIEHHS], OT 3TaXKHOTO IMHTKA NPOKAAAbIBAETCS OT-
neabHbifi npoBoAHHK. CeueHHe ero NPHHHMAaeETCs PABHBLIM ceye-
HH10 ¢asHoro npoBoaHHKa. Hu B hyJieBOM 3alHTHOM, HH B
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gyJeBbX pabouMX NPoBOAAX annapaThl 3aliHTHl He YyCTaHaB-
aupawTes. Jlasa Ge3onacHON cMeHH cHUeTYHKa Mepej HHM yCTa-
HaBJIMBAETCsl ABYXIIOJIOCHLIH BHKJIIOUATE b,

7.6. TunoBble KOMMNAEKCHbIE CXEMbl pacnpepeneHvn
INEKTPOIHEPTUM B HMHUABIX 3[AHUAX

B npenpinymux naparpadax Obl/iH pacCMOTPeHB! OTaeJ/bHbIE
9J1eMEHTB! CXeM 3JIEKTPOCHA0KeHHS] H 3JEKTpooOOpyNOBaAHHS.
PaccMOTpHM OZIHY M3 THIOBBIX KOMIUIEKCHBIX CXeM pacrpeje-
JIeHHs] JIeKTPo3Hepruu B XuJjoM 16-3TaxkHoM nome (puc.7.9).

3naHHe HMeeT [Ba KaGesbHbIX B3aHMOpE3epPBHPYEMBIX ‘BBO-
na 1 u 2 ¢ nepexyoyaresisiMu 3 H npefoxpanuteysimu 4. K
KaxjaoMy H3 BBOAOB (I u 2) MOAKJIOUEHH COOTBETCTBYIOIIHE
cekuud wHH BPY (I u I1). Ot cekunn I oTxogaT nuramigue
JMHHH KBapTHp J, a Takxke yepe3 OTAeJbHBI{l aBTOMAaTHUECKHH
BbIKJIIOYaTe b 6 B CUETYHK 7, BKJIIOUaeMHH 4yepe3 Tpanchopma-
TOpH TOKa &, mutaetcss c6opka BPY o6iienomoBbix momernie-
unit. OT nocsiesiHell OTXOAAT PPYNNOBLIE JIHHUH pabodyero ocBe-
MleHHSI XOJUJIOB, JIECTHHIL H KOPHIOPOB 9, OCBellleHHSI TeXHHYe-
CKOrO TOANOJbS, YePAaKa, MAllHHHBIX MOMeILleHHH u IIaXxT
nuTOB M MHTAIOI\As JIHHHS K LUHMTKY HJJIIOMHHaunu 10.

Ot cekuuu /I BPY orxonsit nutawowye JUHHH JHQTOB 11,
TPYNNOBHe JIHHHH 3BAKYALHOHHOTO H aBapUHHOro oCBelleHHH
12, wtenceJbHBIX PO3€TOK AJis TMOIKJIOUEHHs1 yGOpOYHBIX Ma-
wiH 13. TloTpeGuentie 3/1eKTpHYECKOH SHEPTHH 3JIEKTPOIPHEM-
unkamu cekuun I BPY yuuTnhiBaetcsi TpexdasneiM cueTYHKOM
14, KoTopHlfi nozikioueH yepes TpaHchopMmatopel Toka 15. K
OYTAIOLHM JIHHHSIM KBapTHp C aBTOMaTHYeCKHMH BHIKJIOUa-
TesisiMH 16 MpHCOenHHSIOTCS CTOSIKH CeKLHi.

Ha BBofax ycTaHaBJHBAIOTCSl MOMEXO3AIUTHLIE KOHJAEHCA-
Tophl 17 emKocTbio 0,6 MK®. OcBelleHne JIeCTHHI, H KOPHAOPOB
aBFOMATH3HPOBAHO, H BCe 3JIeMeHThl daBTOMATHKH yCTAHOBJIEHB
Ha BPY. AptromaTHKa obecrneyHBaeT ynpasiieHHe OCBelleHHEM
B (DYHKLHH €CTeCTBEHHOH OCBEILEeHHOCTH C OMOIIBIO (POTOBHIK-
Jiouatess 18 1 mporpaMMHOro peJie BpeMeHH 19, OTKJI04ao1lero
4acTh OcBellleHHs1 B HOuHble 4achl. Kpome Toro, umeercs BO3-
MOXHOCTb LEHTpPaJH30BAHHOTO yNIpaBJieHHsl OCBEIeHHEM C JIHC-
netuepckoro nyHkra. Ilpu BeIXOMle M3 cTPOs aBTOMAaTHKH BO3-
MOXHO PYyUHOe yNpaBJieHHe.

YerpolicTBa ABIMO3ALHTh NMOAKMIOUAKTCS K CHEHabHON
nanejd BPY 11 ¢ ycrpoiictBom ABP, KoTopasi npucoellnHsier-
cs K o6ouM BBOJAM 10 mepekjiouateseil (sBombt In u 2n).
Baaronapsi Takomy npucoefHHEHHIO 3TH YCTPOHCTBA OCTalOT-
csi B paboyeM COCTOSIHHM AaXke IpH MOJHOM 0GeCTOUHBAHHH

105



goMa. Ias yyeta pacxona 3/e€KTpOIHEPTHH yCTaHABJIHBAETCH
cueTyrK 20. Ha Kaxkpno# u3 saunufl, nurawouux cekuuio 11
BPY, ycranoBineHE aBTOMaTHYecKHe BhkJaouaTean 21,

Ot cexuun 11 BPY orxondr juuuH, NHTAOLHE BEHTHJIA-
TOpHl CHCTEMBl ABIMO3AINHTH H IMHTKH YNpaBJeHAs, a TaKxe
9acTb JIHHHH 3BaKyallHOHHOTO OCBelleHHs1 22, pacloJIOXKeHHO-
ro Ha NMyTsx 3BaKyauHH NpH noxape. Takoe noakilouenHe 3Ba-
KyallHOHHOTO OCBelleHHs1 B 16-3TaXKHBIX JOMax HOpMaMH He
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IpefyCcMOTpPEHO, OaHaKo lesecoo0pa3Ho B 1effX NOBHILIEHHSA
Ge3onacHOCTH Jozedi, NpuYeM AJis 3TOro JONOJHHTE/bHBIX 3aT-
par He TpeGyeTcs.

Ha puc. 7.10 nokasana cxema cTOSIKOB 0HOH CEeKLHH noma,
T. €. BePTHKAJIbHHIX YYacTKOB NMHTAIOIUX W rpyNNOBHIX JHHHA.
K crosiky I nomkmouenbl 3Tauble WwWuTKH kBaptap 2. Ilut-
KH yCTAHOBJIEHBl B Kese300eTOHHOM 3JIeKTpoOJIOKe Ha JieCTs
HHYHOH KjeTke. Ha IMHETKaxX ycTaHOBAeHH! TpEXIOJIOCHBlE Nds
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TepBOil KaTeropud Mo HANeXKHOCTH 3jeKTpocHabxenus. Onna-
Ko naHean cekuad BPY, K KoTophM NpHCOEIHHEHB IIPOTHBO-
NoXKapHble yCTPOHCTBA, MOJMXKHH ObITb 060COGJEHEl U HMETb
OTIHUYHTEJILHYIO KPacHyIO OKpacky.

I'naea Bocbman

CXEMbl PACMPELENEHUA DJIEEKTPOIHEPI UK
B OBLECTBEHHDBIX 3BAHMAX

8.1. DnekrpocHabxerne

TMoctpoenne cxeM 3JIeKTPOCHAOXKeHHsT W 3JEKTpooGopyno-
BaHHAl OOILECTBEHHBIX 3MaHHA HMeeT psA OTAHYHTEJBbHBIX OCO-
GeHHOCTell 10 CpaBHEHWIO C PAaCCMOTPEHHHIMH BHIle CXeMaMH{
KHJBIX 30aHHH. DTH OCOOEHHOCTH OIpPEAENSIIOTCH 3HaAUHTeJb-
HBIM yJieJIbHBIM BeCOM CHJIOBBLIX 3JIEKTPONpPHEMHHKOB TeXHOJIO-
rHYEeCKOro H CAaHHTAPHO-TEXHHUECKOro o00pyNOBaHHS, pexHuMa-
MH ero paboThl, celHpHIECKHMHE TPeOGOBAHHUSIMU K OCBEIIEHHIO
HEKOTOPEIX MOMelleHHH, a8 TaKXe BO3MOXHOCTbIO BCTpaHBaHHs
TPaHCPOPMATOPHBIX NMOACTAHLUHA B HEKOTOPHIE H3 3THX 3[aHHMH.

Heo6x0a1M0 noguepKHYTh, YTO HAPSIAY C OTJHYHSMH CXe-
MBI 3JleKTpoceTell 06INECTBEHHBIX 3J@aHHH JOJIKHH OTBeYaThb
o6iuM TpeboBaHHSIM, HauOoJiee BaxkHble H3 KOTOPHIX H3JIO-
¥KeHB B 1. 6, Beuay GoJibiioro MHOroo6pasusi 061ecTBeHHbIX
31aHuH B AaHHOM ry1aBe OYAyT paccCMOTPEHB! XapaKTepHble 0co-
6eHHOCTH TIOCTPOEHHsI CXEM 3JIeKTpoceTell HeKOTOPBIX pacmpo-
CTPaHeHHB!X OGHIeCTBeHHBIX 30aHHH MacCOBOrO CTPOHTEJLCTBA.

YcraHoBJeHHBIE H 10TpebJisieMble MONIHOCTH 3JIeKTpOycCTa-
HOBOK OOIIECTBEHHEIX 3/IaHHH [OCTHraloT COTEH H jaxe THCsY
KHJIOBOJIbT-aMIiep. DKOHOMHYECKHMH pacyeTaMH YCTaHOBJIEHO,
91O Tpu MoTpebiasiemoll moithoctn Gonee 400 xB-A nenecood-
pasHo NMpHUMEHsTh BCTPOEHHHIE NMOACTAHLHH, B TOM YHC/IE KOM-
nuiekThrie (KTIT). IIpu 3TOM oGecneunBaeTcss SKOHOMHS LBET-
HEIX MeTaJJIOB, HCKJIO4aeTCs] NPOKJAJKA BHEIIHHX KalelbHBIX
auHufl 1o 1000 B, Her HeOOXORHMOCTH B YCTpOicTBe OTAe/b-
HeiX BPY B 3nanHu, OCKOJIBKY HMEETCS BO3MOXKHOCTb €0
coBMeilienta ¢ PY 0,4 kB noacranuns, u 1. . (B 3ToMm cayuae
PY HasbBalor abOHEHTCKHM, H OHO OOCJYyXKHBAaeTCsi Iepco-
HaJjloM aboHeHTa.)

Onuako neficTBylUHe HODMBl U NpaBHIa He pa3peillaioT
BCTPaHBaTh NOACTAHLKA B 3JaHUS LIKOJI, yueOHbIe H ChajibHble
Koplyca NpoQTexyuyHaall H CpPefHHX ClenHadbHbX yuyeGHBIX
3aBeJeHHH, JOUIKOJbHbE JETCKHe yupexaeHHs, JedeGHnie Kop-
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nyca GoNbHUL, CAHATOPHEB, HHTEPHATOB JJis MpecTapelbx,
JuJble 30HB TOCTHHHI H T. I s 3seKTpocHaGKeHusi 3THX
3paHufl cJyefyeT COOPYXaTb OTAEJbHO CTOsilHE IOACTAHIHH
HJIH NHTaTh HX OT MOACTAHUHH, BCTPOEGHHBIX B ApYTHe 34aHHS
COOpy¥XaeMoro KoMiJieKcea,

Bcerpoennbie TpanchopMaTOpHble MOACTAHIUE CEAyeT pas-
MellaTh, KaK NMPaBHJIO, B LleHTpe HArPYy30K, HO TAKHM OOpa30M,
yTOGHl Gbl1a ofecreueHa 3BYKOU3OJsALHs paGouHX NMOMELIeHHH
oT wymMa TpaHc(opmaropoB. [loacTanuud o6bluHO pacnonaara-
I0T Ha TMepBHIX HJHM TeXHHUecKHX taxkax. Honyckaeres pac-
nosiaraTb NOACTAHUMH C TpaHcPOpMaTOpaMH CYXHMH H C He-
TOPIOUHM HanojHeHHeM B MojBaJax, febapKajepax H MOA3eM-
HOM IPOCTPAHCTBE IPH YCJIOBUH:

a) HCKJIOUYeHHfi BO3MOXKHOCTH 3aTONJIEHHsi TIOACTAHIHH
rPYHTOBHIMH H N4BOAKOBLIMH BOAAMH, a Takxe IpH aBapHH
CHCTEM BOJONPOBOAA, KaHAJIH3AUHH H BOJSHOIO OTONJICHHS;

6) oGecnieueHus noabema TpaHchopMaToOpoB Ha IOBEpPX-
HOCTb 3eMJIH C IOMOIUBIO NEepelBHXKHBIX HJAH CTALHOHAPHBIX
MeXaHH3MOB;

B) ycTpo#¢TBa JIOPOTH AJisi MOJ'bE3I0B aBTOMAalIHH K MeCTy
pacnoJioxenusi MOACTAHLHN HJIH K MeCTy nombeMa TpaHcdop-
MaTopoB.

TpaucopmaTophl Cyxmne H € HerOpIOYHM HAMOJHEHHEM MO-
I'yT YCTAaHABJHBATbCSA M Ha CPeJHHMX H BepXHHX 3Ta)ax 3ja-
HHf, ecJIH NPefyCMOTPEHH Ipy30BLie JIHQPTHL AJjis HX TPaHCIIOp-
THpOBKH. B nomewmenunss TpancopmaTopHOH NMOACTAHLHH J0JI-
XKeH OHITL O6eclevYeH KPYrJOCYTOUHBIH JOCTYN 3IKCILUIYyaTaiH-
OHHOro nepconasa. Ha BCTpoeHHBIX NMOACTaHUHSIX AONMYCKaeTCs
YCTaHOBKA KaK CYXHX, TaK M Mac/siHblX TpaHc(popMaTopos,
O[HAKO KOJIHYeCTBO MACJAHBIX TpaHCPOpMATOpPOB MOLIHOCTHIO
o 1000 kB+A kaxawi#i fosxHO GbiTh He Gosee ABYX. Uncao
H MOILIHOCTH CYXHX H C HEroplYHM HaNoJIHeHHeM TpaHc(op-
MaTopOB He QrpaHHYHBACTCSI.

B onHom obuiem nomemenun ¢ PY paspeiuaercs yCTaHOBKa
IBYX Mac/sHHX TpaHchopmaTopoB MowmHocTeIo 10 400 KB-A,
HO O1/le/IeHHEIX OfMH OT JPYroro H OT OCTaJibHbLIX NMOMeELIeHHH
HecropaembiMH neperopoakaMi. He paspenlaerca pa3mellartsb
nojcTaHubH (TpaHchopMaTophble nomewenus u PY) nox mo-
MelleHHAMH ¢ MOKpDHIMH TeXHOJIOTHUeCKHMH mpoueccamy (6a-
HH, npayedynble, XHMYHCTKH U T. IL), a8 TaKxKe 1oJ BaHHBLIMH H
AYylUeBbIMH, yOopHHIMH. MckiioueHns: nonyckaiorcsi B ciaydasx,
KOr/[a NpHHSTH COOTBETCTBYIOLIHE Meph! MO HaJeXHOil rHipo-
H30JS11{HH, IPeJOTBPaIaiHe NoNajat1e BJIard B MOMeLeHHs
PY u noacranuui.
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Honcranunu ¢ MacisiubiME - TpaHcopmaTopamMH H PY
10 kB ne ciaenyer pasmewiaTb moJ H HajA NOMELleHUSIMH, Tle
OJHOBpEMEHHO MOXKeT HaxonuThcsi Oosiee 50 ues. B TeueHHe
1 4 u GoJiee.

BriGop mMOLHOCTH H KoJiHYecTBa TpaHCpOpMaToOpoB H TpaH-
c(hopMaTOpHBIX NOACTAHLHF ONpeleseTcss YPOBHAMH 3JIEKTPH-
YeCKHX Harpy3oK 0 TeXHHKO-3KOHOMHYECKHMH pacyeTamu. [Ton-
CTaHUHH, KaK NpaBHJo, OGHIBAIOT ABYXTpaHC(HOpMATOpHEIE, HO
B OTHOCHTeJIbHO He0OJIbLINX 3[aHHSAX BTOPOH H TpeTbedl KaTe-
TOPHH MO HaJeXKHOCTH 3JIeKTPOCHA0XKeHHs] BO3SMOXKHA yCTAHOB-
Ka OJHOTpaHCc(hOpMaTOPHBIX NOACTaHIIMH,

Pasameprl TpaHchopMaTOpHBIX NOMEILEHHHA H. MOMeLleHHH
PV, npoxon®l, pacctosius A0 TOKOBEeAYIIHX uacTeH, KOH-
CTPYKIIHH TI0JIOB, NepeKpbITHH, TpeOOBAHHS K OTOIUIEHHIO H BeH-
THJISILHH JOJXKHEl COOTBETCTBOBATb HOpMaM, yCTaHOBJIEHHBIM
ra. IV T1¥Y3. B uensx oGecrieuenHss HajeXHOH paboThl anmna-
paToB 3allHTH PeKOMEHIyeTcsi IPHHHMATh K YCTaHOBKE CHJIO-
Bbie TpaHchOpMaToOph! NpH MOIHOCTH 10 250 KB-A co cxemoit
coefunenns OOMOTOK 3Wr3ar — 3uraar, npu mouwmoctw 400—
1000 kB -A — TpeyrosibHHK — 3Be3/1a € HyJIEM.

[Tpu ycranoske B 3nanud KTII Heo6XxoauMo yUHTHBATL Jie-
(GUUHMTHOCTb pacnpefesUTeJNbHHX IKahOB ¢ aBTOMaTHYECKHMH
BBHIKJIIOYATEJsIMH, TOCTaBJsieMbIX 3aBofaMHu. s ynpoineHus
u yneiressennss KTI1 nesecoo6pasno orpaHHYHTL YHCJIO JIH-
HeHHBIX aBTOMaTHUeCKHX BHIKJIIOUaTeJNell, ycTaHaBJHBasi 3TH
apToMaTHuecKHe BHIKJIIOUATENH Ha OTHOCHTENbHO OOJblIHe TO-
kn 200, 400, 600 A u Goxnee. IIponyckHasi CIOCOGHOCTD TAKHX
aBTOMATHUCKHX BBIKJIOUaTeseHl 3aUacTylo IpeBHillaeT pacuer-
HYI0 MOLUHOCTH OTXOIMAILUHX MNHTAIOWHX JIHHHH CHJOBBIX H
OCBETHTENbHBIX ceTefl. UTO6H HCNONL30BATHL MOJIHOCTBID  JIH-
HelHbie apToMaTHuecKHe BhikJiouaTesaun KTII, npumensior cxe-
Mbl THTaHUSI C YCTAHOBKOM MPOMEXYTOUHBIX pacHpereNuTelb-
HBIX TNYHKTOB, cocTosimux H3 mnadejeir I110-70, murtos
IMP-9000, muToB crauuuii ynpasaenus ICY u gpyrux c as-
TOMATHYECKHMH BBHIKJIOUATEJsIMH HA TOKH, OJIH3KHe K pacuer-
HBIM TOKaM NMHTALMX JHHAHA. TaKue ycTpOACTBA TNpPHHSTO Ha-
3BIBaTh LHTAMU-PA3MHOXKHTEJSIMH.

8.2. MNurarowume cetun

Pacnpene.neﬂne 3J1eKTPO3HEepruu B 00111eCTBEHHLIX 3JaHUSAX
MOXKET IIPOH3BOAHTLCH KaK IO pajHaJbHbIM, TaK H MO Maru-
CTpaJIbHbIM CXeMaM. Paananpuas cxema IpEMeHseTcs Aasd
NuTaHusd 3JEKTpONpHeMHHKOB 60J1b11I0H MOILHOCTH HJIH rpynmn
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3JIEKTPON PHEMHHKOB, COCPEOTOYEHHBIX HA HOCTATOYHO OJH3-
KOM pacCTOsIHHH Apyr OT jpyra. [lpumepom Takux 3/1eKTpo-
NPHEMHHKOB MOTYT CJYXHTb KPYNHBIE XOJIOAHJbHbIE MalIHHH,
3JIEKTPOJABHIaTeNH TEIJIOBBIX IYHKTOB, HAaCOCHBIX, KpyHHble
BEHTHJISILHOHHBIE KaMephl H T. A.

IIpn OTHOCHTENBHO paBHOMEPHOM pa3MelieHHH 3JIEKTpO-
NpHeMHHKOB HeOO0/bIoH MOILIHOCTH MO 3[AHHIO LeJiecoo6pasHo
NpHMeHeHHe MaricTpanbHol cxeMbl, JIOCTOHHCTBA H HelOCTaT-
KH Ka)JIOH H3 3THX CXeM OTMeueHH! B rJ. 6.

B oOulecTBeHHBIX 3/laHHSIX pPEKOMeHIyeTcs, HeCMOTps Ha
nuTaHHe oT o6IHX TpaHchopMaTOPOB, NHTAKNIHE JHHHH CHJO-
BBIX H OCBETHTE/bHBIX CE€Tell BHIIOJNHATL pas/esIbHbIMH, YTO
obecriednBaer onpejeseHHble yao6cTBa 3KCIyaTauuH, Oodee
nesiecoo0pasHyl0 TpaccCHPOBKY, a TaKie, KaK NpABHJIO, yMeHb-
nHiaeT KoaeOaHHs HanpAXKeHHs Ha JaMiaX 3JeKTPHUECKOro oc-
BelleHHd. Tak Xe Kak H B XXHJBIX 3[aHHAX, Ha BBOAAX NHTa-
OLHX ceTell B 3flaHHe ycraHaBauBaworcss BPY ¢ annaparaMu
ylpasJieHHs], 3alATH, y4eTa pacXoayeMOH 3JIEKTPO3HEPTHH, a
B KPYMHBIX 3[aHHSX H C H3MepHTeJbHBIMH mnpubopamu. Ha
BBOlaX NoTpeQuTenell, 060coGJeHHEIX B aAMHHHCTPaTHBHO-
XO3fHCTBEHHOM OTHOMIEHHH (TOProBHe, KOMMYHAJIbHbBIE IIpe-
TIpHSITHS, OTHEJIEHHs] CBASH H T. [.), JNOJXKHBl yCTaHaBJHBATh-
csl OTAeJIbHBIE anmnapaTsl yNpaBJieHHs] He3aBHCHMO OT HaJIHUYHSA
TaKHX e alnapaToB HA OTXOASLMX JHHHAX oT obmero BPY
snanus. Ha BBoZax B pacnpefesuTesbHble MYHKTH HJH WHTKH
IOJIKHBl YCTAHABJIHBATHCS aNNApaThl yIPABJACHHS.

EcJin 370 nenecoo6pasHo mo ycJoBHSAM 3KCIUIyaTalHH, MOX-
HO yCTaHaBJHBaTb annapaTte, coBMewlawmue (QyHKUHH yII-
paBJiesilsl H 3aLIHTH (HampHMep, aBTOMaTHYECKHE BHIKJIOUA-
Tenn), Oes cobiawonenus TpeOOBaHHi 1O CENEKTHBHOCTH (CM.
ria. 10). Ilpu uncie pacnpefesnTesIbHBIX NTYHKTOB HJH LIHTKOB,
NPHCOEHHEHHBIX K ONHOH MHTalOUel JIHHHH, 10 NATH BKJIOYH-
TeNbHO aNnapaTthl YNpaBJeHHsi HA BBOJAAX B 3TH NYHKTH HJH
LIHTKH MOXHO He ycTaHaBiHMBaTh. McKmOueHHeM  SIBJSKOTCH
pacnpenejuTe/bHble MYHKTH, OT KOTOPHIX NMHTAKOTCH CHJIOBLIE
371EKTPONPHEMHUKH TOPSIYNX LEeXOB npeanpusitiiéi obuiecTBeH-
HOTo MHTAHHS, Ha KOTOPHIX B LeJsX NMOBHIUEHHs 3JeKTpobe3o-
MacHOCTH HeOOXONHWMO yCTaHABJIHBATb anNaparhl yIpaBJieHHS.

Ha kKaxnoi otxoasueii or BPY nutamouledt JHHUH 10JKEH
yCTaHaBJHBATLCS annapaT 3alluTe. Annapar ynpasjieHHs MO-
¥eT ObTh OOILHM /JIsi HECKOJIBKHX JIHHHH, CXOAHBIX N0 HA3HA-
YEHHIO H pekHMy paboThl.

CueTuHKn Jifi pacuyeToB 3a PACXOLYEMYK 3JIEKTPOIHEPTHIO
JOJIXKHBl YCTaHABJIHBATLCH PA3AeNbHO IS Kaxkjaoro aboHeHTa.
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HopMbl 10mycKaloT 0fHOTO H3 aBGoHenToB (4aile Bcero HauGo-
Jiee SHEProeMKOro) CYHTaTh IJaBHbiM aGOHEHTOM H NHTaHHE
ocTaJbHHX NoTpeOuTeseil ocyulecTsisite oT BPY raasuoro
aGoHeHTa ¢ o6uuM yyetoM. [IpH 3TOM y OTAenbHBIX NOTpeOH-
Tesiell YCTaHABJHBAIOT KOHTPOJbHBIE CUETYHKH H OHH BenyT
pacyeThl 3a 3JIEKTPOSHEPTHIO C IJIaBHBHIM a6OHEHTOM.

CeeTu/IbHHKH 3BaKyaLHOHHOTO H aBapHIHOrO0 OCBeLlEeHHS
JOJIAKHBl TIPHCOEHHATLCS K CeTH, HE3aBHCHMOH OT ceTH pabo-
yero OCBELEHHs, HAUHHAsl OT UIWTa TpaHcHOopMaATOPHOH MOI-
cTaHunK uaH ot BPY.

[Ipn nanuune AByXTpanc(hopMaTOpHOH moAacCTaHuuH pado-
yee M 3BaKyalHOHHOe H aBapuiiHOe OCBelleHHe CjlefyeT IpH-
COeNuHSATb K pa3HbiM TpaHcopmaropam. Ecan B 31anHe
BCTPOeHH! fiBe HJIH GoJiee MOACTAHIMH, 1e1eco00pasHo NHTaHHe
3BAKyaUHOHHOTO H aBapHHHOro OCBEILEHHSt OTBETCTBEHHBIX IO-
MellleHHH NpPHCOeJHHATL K pasHbM moAcTaHuusM. Takoe mpu-
CoefHHEeHHe HasblBAeTCsi NepeKpecTHbIM. JIHHHH, NHTalOLIHE
XOJIOAMJIbHBIE YCTAHOBKM Ha NpeANpHATHAX TOProBJH H 00-
1leCTBEHHOTO NHTAHHS, AONKHbB ObTL OTAENbHBIMH, C TEM 4TO-
OBl OTKJIIOUEHHE [PYTHX 3JeKTPONPHEMHHKOB He MPHBOAHJO K
OTKJIIOUCHHIO XOJA0AUIBHOrO 060pyROBARES.

8.3. Cunossie pacnpegenvrencHble CeTH

CuyioBhie pacrpefieiHTesIbHBIe TYHKTH! NOJIXKHBEL pacrofa-
ratbca B UEHTPE HArpy3oK HJIH C HEKOTOPBIM CMelueHHeM B
CTOpPOHY NMHTAHHS, KaK NpaBHJIO, HAa TeX XKe 3Taxax, rae pac-
T0JIOXKEHH! 3J1eKTponpueMHHKH. CHJIOBBIE 3J1E€KTPONPHEMHHKH,
npHcoeauHsieMble K pacnpeiesiHTe/IbHbIM IyHKTAM, [PYNIHpY-
I0TCSl ¢ YY4eTOM HX TeXHOJOTHYeCKOro HasHaueHHs. B nensx
3KOHOMHH IIPOBOJIOB H Kalesnefi H yMEHbWIEHHs1 KOJHUYecTBa
annapaToB 3aLUHTH HA pacnpelennTelbHbX MyHKTaX 3JeKTpo-
NpHeMHHKH HeOOJbLIOH MOMHOCTH OOBENHHSIOTCS B <LENOYKH»
(cm. puc. 6.4). Ilpu 3TOM B «LENOYKY» MOMKHO COIHHSATE;

a) Ha NpeANpHATHAX OOLIECTBEHHOTO NMHTAHHS H TOPrOB-
JIH — He OoJiee YeTHIpeX 3JIeKTPONPHEMHHKOB MOILHOCTLIO [0
3 KBT;

6) B yueOHO-IPOH3BOACTBEHHHIX MACTEPCKHX yueOHHIX 3a-
BeJIeHHH — 10 MATH CHAOBBIX 3JEKTPONPHEMHHKOB CTAHOYHOrO
060py 1OBaHHuS;

B) B J1a00paTOpHAX Yy4eGHBIX 3aBejeHnil —He Gonee Tpex
N1abopaTOpHHIX IIHUTKOB;

r) B MarasHHax 4HCJIO KacCOBHIX alllapaToB, WIBeHHbLIX Ma-
IipH B KaOHHET4aX NOMOBOJACTBA, B NOLIHBOYHLIX IEXaX aTteJjibe
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H KOMOHHATOB OHITOBOrO 06CJYXKHBAHHSI HACeJIeHHsl, MAlMH 1O
PEMOHTY H OT/eJKe 00YBH — HE OrpaHUuYeHHO.

DJieKTPONpHEMHHKH, COeIHHSIeMble B <«IIENOYKY», IOJIXKHb]
ObITH paBHBLIMH HJK OJH3KUMH N0 YCTAHOBJEHHOH MOLLHOCTH.

AnnapaThl ynpasjieHHsi, HalpEMep MarHHTHble IMyCKaTejH,
KOHTAKTODPHI, KHONOUHHE TOCTH, B 3aBHCHMOCTH OT MECTHHIX
yCJIOBHH yCTaHABJHBAKTCS:

a) paccpenoTOYeHHO HJIH IpyNnaMH BOJH3H YNpPaBJSEMBIX
MeXaHH3MOB;

6) B wkadax cTaHlHil ynpaBJeHHs;

B) B H3OJIHPOBAHHBIX 3JEKTPOTEXHHUECKHX MOMELUIEHHSX,
HHIJAaX CTPOHMTeJIbHHIX KOHCTpYyKuuil, mikadax H T. 1. IpH  yc-
JIOBHH coOJioneHnst TpeGoBaHHH TeXHHKH OesomacHocTH (Ta.
V I1¥3).

Ipucoennnenre 37€KTPONPHEMHHKOB XOJIOAWIBLHOIO, Me-
XaHUYEeCKOro H TeXHOJIOTHYecKOro o00opynoBaHHs NMpeanpHsITHH
TOProBJIH H OOIIleCTBEHHOTO IHTAHHS BHINOJHAETCS NO CXEMAaM,
npusefeHHbM B [22]. CneuuduKa cxeM, B KOTOpHX Tpeny-
CMOTPEeHB B HEKOTOPBIX OrpaHHYEHHBIX CJIydYasiX AOMOJHHTE]Ib-

annaparthl, o6ycjoBjieHa OTCYTCTBHEM
X KBaJIH(QHUHPOBAHHOIO OOC/yKHBaIO-

8.4. I'pynnoesle ocBeTUTENLHLIE CETH

[pynnosuie pacnpefenuTesbHble [HTKH OCBETHTENIbHOH
ceTH LeJiecoo0pa3Ho, KaK H B CHJIOBHIX CeTfX, pasMellaTs B
LIEHTpe Harpy3oK cO CMelleHHeM II0 BO3MOMHOCTH B CTODOHY
HCTOYHHKA NHTaHHs. OHAKO MO YCJOBHSAM apXuTeKTypHO-mjia-
HHPOBOYHHIX pelleHHH H HHTepbepa NMoMelleHHH OT 3TOH peKo-
MeHAALHH NPUXOAHTCS OTCTYNATh, pacnoJaras MWHTKY HA Ject-
HHYHBIX KJIETKAaX, B KOpHAOpax B CIeLHd/bHBIX WWKapax-HH-
wiax, IpelycMaTpHBaeMBIX B APXHTEKTYPHO-CTPOHTENIbHOH
4YACTH NPOEKTa.

Orxopsiife OT WHTKOB IpyNnoBLie JIMHHH MOrYT OBITL Of-
nodasueiMu (paza maOC HyJAb), AByX(dasHHMH (aBe dasnl
IJ1I0C HYJib) H Tpex{asHHIMH YeThiPeXNPOBOAHHIMA (TpH (Pashl
IJI0C HyJb). AMnapath! 3aliuThl B HYJIEBBIX IPOBOAAX ycTa-
HABJIHBATH HE paspeillaeTcsi, 32 HCKJIIOYEHHEM B3PHIBOONACHBIX
nomelleHuii Knacca B-1, ruoe B uessix nopbIIEHHS! B3PHBOOE30-
NACHOCTH amnnapaThl 34IUHTH YCTAHABJHBAIOTCS He TOJNBKO B
(a3HbIX, HO H B HYJIEBLIX NPOBOJAX, a [Js 3aHyJeHHs MPOKJa-
ABbIBAETCS OTHEJbHbIH 3aliHTHLIH NPOBOAHHK,
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PekoMengauuu Ajisi BBIOOpa TOH HJIH HHOW CXeMH [PyHINO-
Boil JIKHKH He MOryT ObITb OJHO3HAYHHIMH, TakK Kak B 3HA4YH-
TeJIbHOH CTeNeHH 3aBHCAT OT MNpOTSXKEHHOCTH, KOJHYecTsa
CBETHJIbHUKOB, HX pacnojioXeHHsi, yA00CTBa yNpaBJeHHs H K-
cnayaTtaiiy, a Takxe obecnedeHnss HOpMHPYeMBIX ypoBHel KO-
shuunenTa NyJabcanuyd NPpH JIOMHHECLEHTHOM OCBEIUEHHH B
NIOMEINeHHsIX C HaNpsiXKeHHOH 3pHTesbHON paboTtoii. Hano nom-
HHTB, YTO NpeAnouTeHHe CjaefyeT OTAABaTb TpeXdasHbiM ue-
THIPEXNPOBOJHLIM TPYNNOBLIM  JHHHSAM, obecneuHBaiouliM
BTpOe OOJIbLIYIO HATPYSKY H B 6 pa3 MeHbUIYIO NOTEPIO HANpA-
JeHHs] TI0 CPABHEHHIO C ONHO(A3HBIMH IPYNNOBLIMH JIHHUAMHE,
HO NpH BZBOE GoJibhiell NMPOTSXKEHHOCTH NpoBOfOB. B neGosib-
HIHX MOMeLleHHsIX, rie HeT 0coOblx TpeboBaHH# K KauecTsy oc-
BELEHHS H YCTAHOBJIEHO He0oJibLIOe KOJHYECTBO CBETHJIbIIM-
KOB, NPHMEHSII0TCs oo asHble rpynnoskie JHHuH. B nomewie-
HHSIX KOPHJOPHOro THIIA C GOJIBIINM YHCJIOM MEJKHX MOMellen il
10 KOpHAOPY IPOKAAaAbIBAETCS YeThPEXIPOBOJHAS TPynnopas
JIHHHS, 2 OTBeTBJEHHsI B KOMHATHl BHIOJIHSIOTCS JNBYXHPOBOL-
HbIMH,

Huxe npuBozasiTcsi HeKoTOpele yKa3aHHsi HOPM IO yCTpo#i-
CTBY TPYINOBHIX ceTefl 3J1eKTPHUECKOrO OCBEIIEHHSI:

4) nuTaHHe UITENCENbHBIX PO3€TOK MECTHOTO OCBELLEeHHS
ciaeflyeT, KaK NPaBHIIO, BHAENSTb B OTAEJIbHEIE TPYIIOBLIE JIH-
HHH, eCJIH 3TO HE CB3aHO C CYLIeCTBEHHBIM YBeJHUeHHEM
TIPOTHAXKEHHOCTH CeTH;

6) K rpynnoBHIM JIHHHAM OCBELIEHHSI JIECTHHL, 3TaXKHBIX
KOpHIOpOB, XOJIJIOB, TeXHHUECKHX TNOJTIONHH, NO/ABAJOB H yep-
Il2aKOB, KaK H B JKHJBIX 3[aHHAX, JONYCKAeTCs NPHCOeNMHATDH
10 60 JIOMHHECHEHTHBIX JIaMI HJIH JaMIl HaKaJuBaHHs MOIIl-
Hoctbio 10 65 BT BKAOUMTENbHO HA Ga3zy. dus auuui, nuta-
IOLHX MHOTOJIAMMNOBLIE JIIOCTPHI, YHCJO Jiamn Ha a3y He or-
paHHunBaeTcs;

B) IpH NPOKNaaKe Mo obUHM TpaccaM peKoMeHayeTcst 00 b-
€/iliHeHNe HYJeBbIX NMPOBOJOB JIMHHI OHOTO BHAA OCBELIEHHSA
(mpeuMyileCTBEHHO AJS JIHHHE, NpPHHALJIENKALHX K PasHbM
basam cetn). OGpenuHeHHe HYNEBLIX NPOBOAOB JHHHH pabo-
Yero H 3BaKyalHOHHOIO H aBAapHAHOIO OCBELUEHHs He paspe-
Haercs;

r) obwHe I HeCKOJIbKHX JIHHHE HyJieBble NpOBOZA TIpH
NPOBOJIKE B TPyOax MO/KHBEI NPOKJAANBIBATBLCS COBMECTHO C
(a3nbiMH IIPOBOJAMH;

1) BBIKJIIIOYATEJH JOJIKHB YCTAHABJHBATLCS TOJIBKO Ha
(basupix npoBonax, 3a HCKJIIOUEHHEM CJy4yaes, NPeLYCMOTpPeH-
Hbix i, VII-3 T1YD nasi B3pbiBQonacHbIX momewieHudl KJjacca
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B-1. Tlpu nHTaHHH MHOrONAMIOBHIX CBETHJIBHHKOB 4eThHIDEX-
HJIM TPeXNPOBOAHBIMH JIHHHAIMH CJefyeT MpefiycMaTpuBaTh
OHOBpeMEHHOE OTKJIIoyeHHe BceX (pasHbIX NMPOBOAOB;

e) pacnpejelieHHe Harpy3oK Mexay dasaMu CeTH ocBe-
LleHHsI AOJIXKHO OBThL MO BO3MOXKHOCTH DABHOMEpHBLIM, pa3HH-
1na B TOKax Haubosiee U RanWMeHee Harpy»eHHoH ¢asbl He

- foJkHa npesbimiaTe 30 % B mpepeaax oaHoro mutka H 10 %
B HayaJie NHTAUHX JHHHH;

X) B Tpex(pasHbX MpOTSIKEHHBIX TPYINax peKOoMeHIyeTCs
IpHCOeHHATL OTAeJbHble CBETHJIBHHKH K asaM CeTH B cJeay-
foweM nopsake: A, B, C, A, B, C B ciyuasX, KOTAa NpH OTKJII0-
yeHUH OAHOH Wil ABYX (a3 HeoOXOAHMO COXPAHHTL YMeHbileH-
HYI0 OCBEILEHHOCTb MO BCeH IJIOIIAJH TIOMEIleHHs, HanpuMep
TOprosoro 3aJja, Kontdepenusasa u 1. ., # 4, B, C, C, B, A,
€CJ11 TaKOro TpeboBaHus HeT;

3) ympasjienne oOlUHM OCBel€HHEM PEKOMEeHAyercsi ocCy-
LIECTBAATD CeAYIOIHM 00pa3oM:

B MOMELleHHAX ¢ OOKOBBIM eCTeCTBEHHBIM OCBEIeHHEM mnpe-
aycMaTpHuBaTh OTKJIIOUeHHE CBeTHJIbHHKOB PSI@MH, NapaJluielib-
HEIMH OKHaMm;

Ha OJIHO OTKJIOYeHHe OOBEAHHATb TOJBKO CBeTHJILHHKH,
Tpebyiomue OAHOBPEMEHHOTO AeHCTBHS O YCJIOBHSIM TEXHOJ0-
rHUYeCKOro mpouecca, HanpHMep NpHJABKH B MarasuHax, npo-
XOAbl B KHHTOXPAHHJIHIAX HJIH CKyiafax H T. IL;

B KPYIHBIX NOMELIeHHSIX, TAKHX KaK TOProsbie H obeneH-
Hble 3a/bl, KOH(epeHl-3a/bl, BeCTHOIOJNH TOCTHHHI, NOMelile-
HHSl TIpHeMa 3aKa30B AOMOB OHTa, a TaKike B PasJIHYHHIX KO-
pHIOpax H NPOXOAaxX MmpefycMaTpHBATb BO3MOXKHOCTb BKJIOYE-
HHA HeGOJILIION YaCTH CBETHJIbHHKOB, CO3AAIOLHX N0 Beeil mio-
WAaAH OCBEIeHHOCTb, NOCTATOUHYIO AJifg YOODKH IOMeLleHHS.
Jnst 3T10# e uHedu MoryT OBITb HCINOJb30BaHB CBETHJBbHHKH
3BaKyauHOHHOIO H aBapHHHOTO OCBELUCHHST;

H) yrnpaBjeHHe 5BaKyalHOHHbIM H aBapHHHBIM OCBElleHHeM
JIOJIKHO TIPelyCMaTPUBATHCHA €O LUHTKOB TNpPH MHHHMAaJIbHOM
yhcJie nocsequnx. IlomMemennss ¢ nOCTaTOMHBIM eCTECTBEHHBIM
OcBeilleHHeM H 0e3 Hero NOJIKHB! MHTATbCS OTAEJBHBIMH Tpym-
namu. Jlonyckaercss npaMeHeHHe Ay1s1 000HX BUAOB NMOMellneHHH
OGLIHX TPYNH C YCTAHOBKOH JONOJHHTEJLHBIX BHIKJIOYaTeseil
IJ1s TIOMELLEeHHH, HMeIHX ecTecTBeHHOe ocBelenue. Jlonos-
HHTeJIbHbI€ BBIKAIOUATENH cJejlyeT IMpelyCMaTpHUBATh TAKKE
JJisl aBapHITHOTO H 3BAaKyalHOHHOTO OCBEIIEHHS OTAE/bHBLIX He-
NPOXOJHLIX TIOMElleHHN, B KOTOPHIX JIIOJH HE HaXOAATCsl IO-
cTOsIHHO (rapnepoObl, KOH(MepeH-3aJbl H T. IL.) ;

K) CBETHJIbHHKH y BXOJIOB B 3/1aHHs CJlellyeT NPHCOELHHATD
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K rPYNIOBOi CeTH BHYTPEHHEro OCBelleHHs, NMPEUMYILeCTBEH-
HO K CeTH aBapHHHOrO OCBEILEHHS;

J1) CBETHJIbHHKH H IITeNceJbHbe PO3€TKH MECTHOTO H me-
PEHOCHOIO OCBellleHus Npu Hanpsikennd 12—42 B caenyer nu-
TaTh OT NOHHXKAIOUWHX TPaHC(POPMATOPOB, NPHCOCAHHAEMBIX K
ceTH pabodero HiH 9BAKyauHOHHOro OcBeuleHHsl (B MocjielHeM
caydae TOJbKO OTAenbHbIMH rpynmaMu). [Ipumenenne aBTO-
TpancpopMaTOpOB He JOTyCKAeTCs.

8.5. Mpumepsl KOMNNEKCHLIX CXeM pacnpegeneHna
aneKTpo3Heprum B obuiecTeeHHbIX 30aHNAX

Ha puc. 8.1 npencraBnena ynpouleHHasi CXeMa NHMTAHMS 3[aHHSA, 3J€K-
TPONPUEMHHMKM KOTOPOTO OTHOCATCS K TPeThéfl KaTeropHH MO HajeXHOCTH
SJEKTPOCHAGKEHHA. 3anHe OPHCOCJHHAETCA K OAHOTPaHcOpMATOPHOH
nopctanuny, or umra (c6opx’ ! 0,4 kBt KoTopoit OTXOAMT nHTaKOLlas Jiu-
uust 1 ¥ BPY 3pauns. Ot BPY orxonsT nHTawlne auuuy 2 K pacipese-
JUTEJIBHBIM NYHKTaM CHJOBBIX  3JIEKTPO-
npHeMHHKOB 3, quuHM 4 — K CPYIMOBEIM !———_—_—‘
wuTKaM paGoyero OcBellleMHs 5 W JIHHHS
6 — K LIHTKYy 3BaKyalHOHHOTO OCBeLle-
Hus1 7.

Hasi nutaHEns OTBETCTBEHHBIX MOTpe-
Gureneil B KpYNHBIX TOpOAax WIHPOKO OpH-
MEHSIIOTCA JBYXTpaHC(OpMaTOpHBIE  MOA-
crangna ¢ ycrpoficreom ABP ma kom-
TAaKTOPHBIX CTAHUUAX HA CTOpOHE HH3lIe-
ro HanpsKeHHs. YIpoLUEHHass cXeMma Ta-
Kol MOACTAaHUMH NpuBeleHa Ha pHC. 8.2,
rge ! — KOHTaKTOpHble craHumy, 2, 3—
OTXOASIHE JHHHH K BBOMAM B 3AaHMA, B
KOTOpbIX YycTaHaBaHBaoTca BPY, cxemsl
KOTOPbIX Noao0Hb NpHBEJEHHHIM B T 7.

Tlpu pasmellenus nojcTaHuMM B 3aa-
HHH C 3JIEKTPONPHEMHHKAMH NepBoil KaTe-
ropun npuMmeHsercs ycrpoiictBo ABP Ha

b [ N

a00HeHTCKOM UIHTeé ¢  YCTaHOBOYHBLIMM 2| 4t + i}

ABTOMATHYCCKHMH BBIKJIOYAaTENMAMH.  ¥YII-

pouleHHasi cxeMa TMpHBejfeHa Ha puc. 8.3,

rie aBTOMaTHyeckHe BHIKJOuaresnu I, ye- 3 5 5§ 5 7
TaHOBJIEHbl Ha JIMHMAX OT TpaHcdopmaro-

poB; 2 — CeKUHOHHHI} BuikMoyaTeny, PHC. 8.1. Cxema nutamus o6-

LIeCTBeHHOr'o 37aHWsA OT on-
HoTpancopmaTopHOl  mof-
CcTaHUNH

BKJIIOYAIOLIHICS aBTOMATHYECKH 0OPH OfF-
KJIIOYEHHY OJHOrO H3 aBTOMATHUECKHX Bhi-
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knovartenet 1. JInupH 3 oTXoAAT K pacnpenenuTe/bHblM NYHKTaM CHJIOBOM
CeTH M LIMTKaM 3SBaKyalHOHHOTO H aBapHiHOro oOCBellleHHs, JHHHH 4 —
K I'PYNNOBBEIM LIUTKaM paboyero ocBelleuus.

Tlpumep nocTpoeHHst THIHYHOH cxeMBl 3J€KTPOOGOPYHOBAHHA MArasH-
Ha npuBefied Ha puc. 8.4. OT oTAeNbHO CTosIlled NOACTAHNMH TIPONOXKEHH
ABe B3aUMHO pe3epBHpyeMble KabesbHble nutamomue guuun I v 2. Kabesu
PaCCYHTaHBl HA Harpysky B HOPMajbHOM M aBapuilHoM peumax (np#t BH-

0 6
0
g

Puc. 82. Cxema 1 s OT ABYXTpaHc@opMaTop-
HOH NOACTaHUHH C

RNARS
L4
i —y

Puc. 8.3. Cxema mutanus obliecTBeHHOTO 3[aHus ¢ BetpoenHoii TIT u abo-
HeHTCKHM 1HTOM ¢ ABP na aBTOoMaTHuecKHx BHIKJOYATeNsAX

XOfle H3 CTpOs ojfHOoIo U3 Kabenefi Bcst Harpyska mnepexyioyaeTcsi ¢ Mo-
MOLLBK nepexyoyatenelt 3 u 4 Ha KaGenb, ocTaBluiica B pabore). Tlocne
nepeksiouatesiell yCTaHOBJIEHH KOMIUVIEKTH alnapaTtoB 3alMTH 5 W 6 (ua-
e Bcero TOKOOTPaHWUHBAlOUIHe MpeAoxpaHHTeNnu). Yuer pacxofa axTHB-
Hofl SJIEKTPOZHEPTHH OCYLUECTBJISETCS CYETUYHKAMH 7 H 8, BKJIOUEHHbJMH
uepe3 TpaHcopmMaTophl TOKa.

Tlutaroulke JHHAHM U YacTb TPYNNOBHIX JHMHHE pabouero OcBelleHHs OT-
xonsT oT nadeneii BPY, noaxmouennnix kK Beoay 1. OT rpynnoBwix LIHT-
KOB OCBellleHHs1 9 OTXOAAT TPyNnoBhle JHHHH HEMOCPEeJACTBEIHO K CBETHJIb-
uukaM. OT BTOPOro BBOAA OTXOAST NMHTAIOLLME JIHHHH K CHJIOBBIM pacrnpe-
neNuTeNbHBIM NyHkTaM {0 w wxadam cranuuit ynpasnenus (LUY), B
KOTOPbIX YCTaHOBJIEHb annaparnl 3alluThl H ynpasieuus. OT pacnpejess-
TesibHBIX nyHKToB ¥ LY oTxomsT JuiuM CHIOBOH pacmpefesnHTebHOH CeTH
K snektponpHeminkaM. K sToMy 2He BBOAY MOAKMIIOUEHO 3BAKYAHOHHOE A
apapHiiHoe ocBeilenne, Bce nuraioillne JHHEH HMEWT annapathi 3awHTH 11
(aBToMaTHUECKME BBIKJIOYATE/H), CIyXKalllHe AJA 3alMTH JHHHE oT K3
H [eperpysoK.
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[MpuMep NOAKMOYEHWS CHJOBBIX SMEKTPONPHEMHHKGB K pacnpenes-
TENBHOMY NYHKTY AaH Ha puc. 8.5 M oco6uix pasbschenudl e Tpefyer. Ha
PACCMOTPEHHEIX CXEMaX HaHOCATCA Bce HeoOXOMMMBIE napaMeTpHl JeKTpid-
yeckHx ceTeii, onpefiensieMble PACYETOM INpH MPOEKTHPOBAHHH. DTH CXEMH
HA3HIBAIOT OMHONHHEITHBIMH PaCUETHEIMH CXeMaMH.

-1-9 e

Ea Ana numanus uyenei
NoJHCapHO- 0T PAHAOL

/ cuzHoAu3ayuY
370

INEKMPUYECKGE
ocBeuente 1-20 smoa

Puc. 8.4. YnpouwenHas cxeMa 3J€KTPOOGOPYAOBAHHS MarasMHa

OctasoBuMcs B 3aKJjlOueHHe aHHOl ryiapel Ha Borpocax
KOMIIEHCALlHH peaKTHBHOH MOLIHOCTH B OOLIECTBEHHBIX 3NAHHSIX.
JleficTBOBAaBUWHMH [0 NocjenHero ppeMenH nopmamu (BCH
19—-74) npenycMaTpHBaiOCh YCTPOHCTBO KOMIEHCAUMH peak-
THBHOH MOLIHOCTH IPH PACYETHOM AKTHBHOH MOILIHOCTH CBHILUE
250 kBT. Oanako nccaenosauus, nposefentne MHUMTII],
NOKa3aJjii, 4To YCTAHOBKa YCTPOHCTB KOMIEHcauHu B OOLIeCT-
BEHHBIX 3/1aHUfIX, KAK NPABHJIO, 5KOHOMHMYECKH HE OIpaBJblBa-
eTCs 1O CIeAYIOUIHM OCHOBHBIM COOBDaXKEHHSIM:

a) 3HayeHHsl €CTECTBEHHOro Kos(pQuiuHeHTa MOLIHOCTH Ha
BBOJAX B 3AapHs JocTaTouHo BHcokue: 0,85—0,95 u naxe
BhLiille;

6) nepemenublit xapakTep rpagukoB HArPY3OK AHKTYET He-
00XOAMMOCTD TPHMEHeHHsl PeryJIMpyeMblX KOHAEHCATOPHBIX Oa-
Tapeii, Becbma feduuHTHbIX. [IpH ycTaHOBKe Heperysnpyembix
Garapelt B cern OyInyT HMeThb MeCTO NEpPEKOMIIEHCALHS M H3-
JIHLIHHE TIOTEePH 3HEPrHH B HOUHBIE yachl;

B) CTOMMOCTb 1IOTE€Pb HEPruH B KOHAEHcaTopax He mepe-
KPBIB2eTCH 3KCHOMHEefi OT NOBblenust KO3PduuneHTa Mouio-
CTH,
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Puc. 85. CxeMa MOZKIIOYEHHs CHJIOBHIX 3JEKT

TB20, TB25 — Tpy6a BHHHMIAcCTOBAaa,

PONPHEMHHKOB K DacnpeleHTeTbHOMY NYHKTY
YK23aHO 4YHC/IO NPOBOZOB AJsi NHUTAHHA M YNpPaBjieHus, MPOKJIafblBaeMbix B o6melt Tpye



Ha ocHOBaHHH H3JI03KEHHOro H HEKOTOpPHX APyrHx cooGpa-
sxennii Focsneprounansop CCCP usmenun n. 3.7 BCH 19—74
M YCTAHOBHJI, UTO ... KOMIEHCAUHfi PeaKTHBHOI MOIHOCTH
norpebHTe ieli OOIECTBEHHBIX 3ZlaHu#l NPOMBIIJICHHOTO H NpH-
PAaBHEHHOrO K HHM Ha3sHa4yeHus AOJIKHA MpeaycMaTpHBaThCA
B COOTBETCTBHH ¢ TpeboBaHsiMH «IIpaBujs 1noJb30BaHHS 3JieK-
TpHUECKOH sHepryeil» H NHPEKTHBHOI YacTH <«YKaszaHHH 1O
KOMIDeHCAallHH peaKTHBHOH MOINHOCTH B paclpejejHTejbHbIX
ceTsX».

B o6uiecTBeHHBIX 3[aHHAX, NOTpeOHTEJNH KOTOpHIX HE OT-
HOCSITCSl K BBILIEYKA3aHHOH KaTeropHH, ycTaHOBKa YCTPOHCTB
KOMIeHcalluH He TpefyeTcs.

[Ips HEOOXOAUMOCTH OTHeceHHS NOTpebuTeN el o6leCTBEH-
HBIX 3/laHH# K TPyNIe NPOMBILJICHHBIX U NMPHPABHEHHLIX K HUM
HJIH K JpYrHM IpynnaMm nortpebutesieil caeiyeT pyKOBOICTBO-
BaTbcsl peKoMmeHuanusMu «IIpaBui noJib3oBaHHsa  3JeKTpHYe-
ckoii sneprueit» u [lpeifickypanrom Ne 09-01 «Tapudn nHa
37eKTPHUECKYI0 3IHEPrHI0, OTNYCKAeMYIK 3HeprocHCTeMaMH H
sseKkTpocTanuusimy Munsnepro CCCP».

K 3nanHsiM NpOMBILICHHOrO HasHaudeHWsl, B YaCTHOCTH, OT-
HocsiTcsl paOpHKH XHMYHCTKH H IIpavyedHble.

Paspen yetrseprbi
PACYETb! DNEKTPUYMECKMX CETEM

Fnaea peesaTan
OCHOBHbBIE MNOJNIOMXEHMNA., HATPEBAHME NPOBOAHUKOB

9.1. 3apaun pacyeta aNEeKTPUUECKOM CETH

Pacuer snekTpuueckofi ceTH 3JaHHil J0KeH NPOUSBOAHTLCS C
YUYeTOM CJIeAYIOLIHX OCHOBHBIX IOJIOKEHHI]:

1. TlpoBona He HOJIXHB NeperpeBaThCsi MPH NMPOXOMIEHHH
pacueTHOro TOKa HArpy3KH CBepxX HOMYCTHMOTO 3HAYEHHS.

2. OTKJOHEHHS] HANPSIKEHHS HAa 3aXKHMAX 3JIeKTponpueM-
HHUKOB JIO/IXKHb! HAXOJHTbCS B IONYCTHMBIX npenenax no 'OCT
13109—67* «Hopmbl KauecTBa 3JIeKTPHUECKOH 3Hepran y ee
pHEMHHKOB, MPHCOEIHHEHHBIX K 3JIeKTPHYECKHM ceTsM 00LIero
Ha3HAYeHHsI» ¢ H3MeHeHusimH 1979 r.

3. CHMIKERHS HANpSIKEHMsi, BH3BAHHBIE KPATKOBPEMEHHH-
MH H3MEHEHHSIMYM HArpy3KH, HalpHMep BKJIOYEHHEM KOPOTKO-
3aMKHYTHIX ACHHXDOHHHIX 3JIeKTpOABHTaTesiel, He [AOJXKHHI
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NPEeBHIUATL 3HAYEHHH, YCTAHOB/GHHBIX BhlleyKazanueiM [OCT,
H BHI3bIBATh HapylueHHs paboThl AeHCTBYIOLHX 3JEKTPONpH-
€MHHKOB.

4. MexaHuyecKasi MpPOYHOCTb NPOBOJOB AOJKHA OBITH HE
HUXe OONYyCTHMOH AJsi JAHHOIO BHAA 3JEKTPOIPOBOJKH.

5. Ilpu BEGope cxeMBl M pacieTax NUTAIOLIUX ceTel HeJe-
cooBpa3HO YYHTHIBATL IKOHOMHHYECKHE (DAKTOPbl, XapaKrepu-
3yI0ILHecs HaHMEeHbUIMMH NPUBEL2HHBIMHA 3aTpaTaMHy.

6. Pacnpeneneine OONYCTHMbIX MOTEPb HaNpPsXKEHHA 11O
yuacTKaM BHyTpeHHell ceTd uenecool(paszHo NPOU3BOAUTE U3
yCJOBHS HAaHMeHbWINX 3arpart I‘IpOBOﬂHHl\OBbIX MaTepualoB ¢
YYyeToM 1. 5.

7. AnnapaTtsl 3aliMTEl JOJXHBI oéecnetuaTb 3allUTy BCeX
yuacTKoB ceTH oT K3, a B HEKOTOpBIX CayuasX, NpeaycMOTpeH-
ueix I1Y3, u or neperpysku. Kpome Toro, sTH annapaThl He
ROJIKHBEI cpabaThlBaTh NPH KPATKOBPEMEHHBIX MOBBILICHHAX
TOKOB HarpysKH, BO3MOXHHIX IIDH HOpPMaJIbHBIX peXKHMax pa-
GOTH CeTH, HampuMep INpH BKJIOYEHHH KOPOTKO3aMKHYTHIX
3JeKTpOABUraTeiel], 3JeKTPOMArHHTOB KJANaHOB IPOTHBONG-
MapHBIX YCTPOHCTB M T. A. AnNnapaThl 3allMThl JOJIKHH 110
BO3MOXHOCTUH paGotath U30upatesbHO, T. €. obecneynBath ce-
JIEKTHBHOE OTKJiI0Yenue NOBpeXJeHHOro yuyactka. Mcxoaneimu
NaHHBIMA JJIS pacyera CeTH sIBJSIOTCS 3JeKTPHYECKHe Harpys-
KH, OnpejeNienHe KOTOpLIX NOAPOOHO paccMOTpeHO B ri. 3, 4,

9.2. Harpesatme NpoBOAHMKOB

Ilpu npoxoxaeHHH TOKa 1O IPOBOJAHHKY BHLIENAETCA Ter-
A0, JIk, KOJH4eCTBO KOTOPOTO OMpelessieTCsi YpaBHeHHeM

Q= I’R¢, ©.1)

rae I — 10K, A; R— aKTHBHOE COINpOTHBJIEHHE NPOBOJHHKA,
Owm; { — Bpems, c.

YacTb HEpPruH, nepefiaBaeMoii o NPOBOJHHUKY, IEPEXOANT B
TEII0, pacxoiyemoe BHayaje Ha HarpeB IpPOBOAHHKA MO OIl-
pefiesIeHHOl TeMrepaTyphl, a 3aTeM Ha NOJAeprKaHHe yCTaHO-
BHBIIETOCS pexyuMa, T. €. TeIIoBoro papHoBecHs. Ilpu ycra-
HOBHBILEMCSl peKHMe TEMIIEPATYpPa MPOBOJHHKA NpPH HEU3MEH-
HBIX TOKE H TeIJIOBOM COCTOSIHHH OKpy»Xalowlefl cpelbl ocTaercs
NOCTOsIHHOM, a KOAMYECTBO Temnia, KOTOPOE NOJy4aeT fipo-
BOAHHUK B €[HHHLY BpeMeHH, CTAHOBHTCS PABHBIM KOJHYECTBY
TEeNs1a, OTAaBaeMOMYy B TOT e NPOMEXKYTOK BPeMEHH B OKpY-
xawuyw cpeny. Temnepatypa, IpH KOTOPOil HACTymaer Tell-
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JIOBOE paBHOBECHE, HA3bIBACTCH ycTarosusuerics. Uem Gonbiie
TOK, TeM BhILIE YCTAHOBHBLIASICS TEMIEpaTypa.

B TensioBHIX pacueTax yaoOHO NOJNB30BATLCS TeMIepaTypor
neperpeBa (a He aGCOMOTHOH TeMmnepaTypoil INpOBOIAHHKA),
KoTOpasi MpeacTaBasieT co0oH pa3HOCTh TeMnepaTyp IpOBOA-
HHKa H OKpykatouleli cpesnl, °C

T=04p—0pc. 9.2)

UpeaMepHEIH neperpes NPOBOAHHKOB BHI3BIBAET YCKOPEHHOE
cTapeHHe H30JsLHH H co3jaer yrposy noxapa. Kpome Toro,
YXYJUIAIOTCS] KOHTAKTHbIE CO@JHHEHHst 3a CYeT HX HMHTEHCHB-
HOTO OKMcJeHust. J1Jisi npoBOOB ¢ Pe3HHOBOH HJIH TOJHBHHHJI-
XJIOPHAHOH H30JsiLHell, IIHYPOB ¢ PE3HHOBOH HM30JsILHER U Ka-
Geneil B CBHHLOBOH HJM MONUBHHHIXJOPHUAHOH 0O0OJIOUKE ¢
pe3uHoBoil usonsiumet I1YD ycranoBnena namGosbliast jiH-
TeJbHO JONyCTHMasi TeMmnepartypa Harpesa xua 65°C. Ilpo-
1leCC H3MEeHeHHsi TeMrepaTyphl neperpeBa, °C, INpOBOAHHKA
TOKOM B 3aBHCHMOCTH OT BPeMeHH ONHCHIBaeTcsi (hopMynoi

T = Tyer (1 — 77), (9.3)

TI€ Tyer — YCTAHOBHBIIMHCS IleperpeB AJisi AaHHOH TOKOBOH Ha-
rpysky,, °C; ¢ —Bpems, MuH; T — NOCTOSIHHAsA BPeMeHH Harpe-
Ba, T. €. BPeMs, 3a KOTOpOe TeMIlepaTypa neperpeBa HpOBOL-
HHKa [OCTHINIAa OB YCTAHOBHMBLIEroCst 3HAYEHHSI Tyex NPH OT-
CYTCTBHHM OTA2YH TeNJia B OKPYKAWILYIO cpeay, MHH., UuCIeHHO
T paBHO OTHOLIEHHIO TENJOEMKOCTH TPOBOJAHHKA K €ro Temso-
oTAaye.

[Mpouecc oxnaxaenus npoeoaHuka, °C, nocsie OTKJIYEHHS
€0 OT CeTH ONpejeNAeTcss YpaBHeHHeM

T=Tyer € . (9.9)

Ha puc. 9.1,a u 6 nokasaHsl KpuBbl€ HarpeBa H OXJaxje-
HHUSl IPOBOAHHKA COOTBETCTBEHHO.

[locTosiHHBIE BpeMeHH HarpeBa 3aBHCAT OT MaTepHaJja Ipo-
BOJHHKA, poia NMPOBOAKH, CEYEHHS M H3OJSIUMH TPOBOJHHKA.
Cpentne 3HaueHHst T 1715l IPOBOAOB C Pe3HHOBOH H30JsiLHEd H
AJNIOMHHHEBHIMH JKHJAaMH NpHBeAeHHb B Taba. 9.1,

Jas obneruenns pacyetoB B Taba. 9.2 mpruBefeHBl BbIYHC-
JieHHbie 3HaueHHs e YT y 1—e 7 qpu pasHBIX 3HAYEHHAX
HT.

M3 tabn. 9.2 BuaHo, uto cornacHo ypasueuusiMm (9.3) n
(9.4) 3a Bpems, paBHOE NMOCTOSIHHOI BPEMEHH Harpesa, TeMmIie-
partypa neperpesa npoBojHHKa focturaer 0,632 tycs, Npn 0Xx-
JNaxkK[eHUH 32 3TO BPEMsl TEMIIEpaTypa IeperpeBa CHHXKaeTcs

123



1o 0,368 Tycr. [TpakTHueckn 3a Bpems f=(3--4)T temnepary-
pa NPOBOAHHKA JOCTHraeT YCTAaHOBMBLIETOCs: 3HaueHHs.. Takum
o6Gpasom, npusumas no Tabsn. 9.1 NOCTOSIHHYIO BpeMeHH Ha-
rpeBa, MOXHO Cpa3y ONpeaesHThb, 32 Kakoe BpeMs TeMiepaTy-
pa NpOBOJAHHKA AAHHOTO CEYEHHs: NPH AAHHBIX YCJIOBHSIX MPO-
KJaJKH AOCTHUTHET YCTaHOBHBILUEroCsl 3HAuYeHHsl, MoOcje Yero
HarpeB NPOBOAHUKA NpeKpaTHTCsi. Tak, Hanmpumep, TPH MPOBO-
ga mapku AIIPTO ceyenuem 6 MM?, NPOJIOKEHHBIX B OAHOM

)

0
~063T ¢ ATt

Puc. 9.1. Kpupnie narpesa (a) u oxhaxzenns (6) NpOBORHUKA

Puc. 9.2. Hsmenenue meperpesa npu nEPEMEHHON Harpyske

Tpy6e, JAOCTUrHyT neperpeBa uepes 12—16 muH, a ceueHnem
95 MMm2—vuepe3 82—109 muH. Bosnee mompo6uo 3TOT BOmpOC
paccmoTtpen B npumepe 9.1,

ITpn nepemennoil narpyske, korna tpeGyeTcss onpeneuThb
TEMIEpaTypy Ieperpepa, HaYWHAIOIIEIOCs C HEKOTOPOro 3Ha-
Taénuna 9.1. MocrosHHas speMeHH Harpesa T 1is NPOBOLOB

C Pe3NHOBOil H3ONALMEH W aJNIOMHHHEBbBIMM IKHAAMM (npUGANIKEHHDbIE
JlaHHble)

Nocrosnuaa Bpemedn T, wmuH
Cevetiie U, ITponoxenunie B OAHON TpyGe
M2 ORHOXHIIbHBIE NPO-
BOJiA, NPOJNOKeHHbIe qeTBipe
OTKPBITO HZ Onopax Apa npopoia | TPH npoBoAa nposofa
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 9,4 11,6
25 6,1 11 13,3 16,6
35 7,6 13,3 16,6 20,4
50 10,2 16,2 20 241
70 12,7 18,7 23,4 28,1
95 15,5 22,4 27,2 31,9
120 18,2 25 31,6 35,7
150 20,7 28,4 34,8 40




Ta6auna 9.2. 3unaueHns e~%/T n 1—e~*/T npu pasanunbix T

YT T 1—— T 4T —UT 11T
0,1 0,905 0,095 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 Tg, POLECC HarpeBa MOXHO pacCMaTpUBaTh KaK CyMMy
IBYX mpoueccoB: Harpepa € T==0 0 T=1Tycr H OXJAXIEHHUS C
T=10 A0 T==0.

JTOT npouecc MoxKeT GBITb BblpaX{eH ypaBHEHHEM

T =Ty (1 — 7)) + 7o /" 9.5)

H HIATIOCTpHpYyeTcs pHc. 9.2.

9.3. AnuTensHO RONYCTMMbBIE HArPy3KM NPOBOAHMKOB

OmnpeneneHHOMY 3HaYeHHIO AJHTEbHO NMPOXOASILETO TOKa
NpPH HEU3MEHHBIX TEMIlepaTypax OKpyKawleil cpeawl U ycJo-
BHsIX NPOKJAJKH COOTBETCTBYET H OlpefiesleHHast TeMneparypa
npoBoaHHKa. CoOTBETCTBeHHO HaHOosblIefi AONYCTHMOH TeM-
nepatype Harpesa NPOBOAHHKA YCTAHABJHBAETCH 3HAUYEHHE
JJTHTeIbHO AONYCTHMOrO TOKa, HopMupyeMoe IT¥Y3. dto 3ua-
YeHHe 3aBHCHT OT MaTepHaJia, CeY€HUsi MpOBOAHHMKaA, TeMrepa-
TYpBl OKpYyXalolleH cpelbl, MaTepHana H30JsUHH H crocoba
NPOKJaJKH.

JauTeNbHO AONYCTHMBIE Harpy3KH MOTYT ONpeaensThCsi
Ha OCHOBE TelJIOBOTO pacyera, OAHAKO, B OCOGEHHOCTH Hs
H30JIMPOBAHHBEIX POBOZOB H Kabesefl, GopMy/anl mnojyyarorcs
CJIOKHBIMH, ¥ nostoMy B 1Y parwrtces rotoBbie Tabauubl A0-
NYCTUMBIX TOKOBBIX Harpy3oK, KOTOPHI€ MOJIyYeHH KaK pac-
YEeTHHIM, TaK M 3KCIepUMeHTasbHBiM nyteM. B T1Y3 npusese-
HBEl CPEeHHE TeMIepatrypbl OKPysKalouell cpefbl, AJas KOTOPBIX
cocraBjeHbl Tabanuel. EcaM TemnepaTypa oKpyXalllel cpe-
Qb CYLLECTBEHHO OTJHYaeTCss OT HOPMHPOBAHHON, TO AONYCTH«
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Mbl€ TOKOBbI€ HATPY3KH CJ€[yeT IepecyuTaTh, YMHOMXKAs HOp-
MHPOBAHHYI0 HArpy3Ky Ha KO3(UUMEHTH, NpHBENEHHLIE B
Iya.

HonycTuMble HArPY3KH Ha M30JMPOBaHHHE NpPOBOAA M Ka-
621 ¢ aJIOMMHHMEBBIMH XKHJAMU /il Pa3JIHuHBIX YCJIOBHH
[IPOKAAJIKH, a TaK¥e nofnpapoyHble KO3 HLHEeHTH Ha TeMIe-
patypy Bosnyxa nanel B Ta6n. 9.5 u B [IV3. B rn. 10 nann
HEOOX0/IMMble yKa3aHHs MO BEIOOPY INIaBKMX BCTABOK NPENO-
XpaHATeJelt H pacuennTeseill aBTOMATHYECKHX BLIKJIOUA-
TeJieH.

[Mpu HanWMyMA AaHHBIX O AONYCTHMBIX TOKOBHIX HArpy3Kax
M YCTaHOBHMBUIefics TeMmmepaType (meperpeBe) NpOBOAHHKA
MOKHO pelllaTh C JOCTATOYHON AJs NPAKTHKH TOYHOCTBHIO 32a-
a4y [0 OlpelleNieHNI0 YCTAHOBUBLIEHCH TeMnepaTypul (mepe-
rpeBa) NPH TOKOBLIX Harpy3kax, OTJHYAIOLIHXCS OT AOMyCTH-
mbix. Tak, neperpee t; °C npu Toke I; CBf3aH ¢ AJHTENBLHO
NOTyCTUMBIM TOKOM [non ¥ AONYCTHMBIM NEPETPEBOM Thon CJI€-
AYIOILKUM BBIPaXKEHHEM:

T = Tgon 11 on. 9.6)

Ilpn BeIBOZE opmyninl (9.6) He yUHTBHIBAJIOCH H3MEHEHHE
COTIPOTHBJIEHHSI NPOBOJHHKA B 3aBHCHMOCTH OT €ro Temiuepa-
TYPHl, TaK Kak NPH peasibHO BO3MOXHEIX IleperpeBax IpOBO-
OB CETH OHO He HMeeT CyllecTBeHHoro 3HaueHus. Ctporo ro-
Bops, popmyana (9.6) orpaxkaeT 3aKOHOMEPHOCTH HarpeBa ro-
JbIX npoBOAHKHKOB. OIHAKO, HECMOTPst HA Pa3jiHyHBlE YCJOBHSA
OXJIaXKIeHHsl TOAbIX U H30JHPOBAHHBIX NPOBOJOB, MOXHO CYH-
TaTh, 470 NepecyeT TeMNepaTyp neperpeBa AJis NOCAeJHHX MO
dopmyae (9.6) He naeT 3aMeTHLIX OLIHOOK.

BriGop ceueHuil npoBoAOB 1o AONyCTHMOMY HarpeBy INpH
IJHTEJbHOM peskuMe paboTel NPOH3BOZUTCH NO (opMyJae

IIlon > lmax/Kn’ (97)

rae Imax — pacueTHeiil TOK Harpysku, A; K;— nonpaBouHblit
K03 (PHUHEHT Ha TeMOepaTypy OKpyxawuled cpeiasl (no
nya).
PacuerHnlil TOK Harpy3sky, A, onpesensercs 10 ¢gopmynam:
a) anas Tpex(asHoil YeTHIPEXNPOBOAHOH H TPEXNpPOBOAHOH
ceTel

lmax = Pmax' 103//(]/§UEIOM cos (P); (98)

6) ans AByX(asHO@ CeTH ¢ HyJeBBIM NPOBOAOM NpPH BKJIO-
YeHHH 3JEKTPONPHEMHHKOB Ha (pasHoe HalpAKeHHe

1 10%/(2U 4 cos ¢); 9.9)

max = Pmax'
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B) Hjsi olHOQa3HOl ceTH
lmax = Pmax' 103/(U(b €03 ¢), (910)
rae  Ppox—— pacueTHass MakcUMasbHAasi  Harpyska, KBr;
Usom — HOMHHAIBHOE JIHHelHOe HanpsixkeHue, B; Uy — Homu-
HaJbHOE (pa3Hoe HanpskeHue, B.

Lns ceteii, nuTalowux rasopaspsjHble JaMnbl, NPH oOnpe-
eJIeHHH  pacyeTHOTO TOKa CJEAYET BBOJHTL INOBBIIIAKOMIMMA
KOS(QHLHEHT, YUHTHIBAIOWHE NOTEPH B MYyCKOPETYJHPYIOLIHX
annapatax (I[1PA), no creayomuM cpefHMM NaHHBIM, KOTO-
pble MpHHSTRI B NPOEKTHOH NPaKTHKE: Jj1s JIOMHHECLEHTHRIX
JlaMIl IPH CTapTepHbIX CXeMax 3axuranus — 1,2; npu Gec-
craprepblX — 1,3; ans namn tana APJI u JPY —1,1.

Kos¢pduunent mowHocTn cosq@ caedyer npuHHMaTh AJs
JIMHUH, NUTAIOUWMX 3JEKTPOIPUEMHHKH KBapPTHp, Ha OCHOBE
YKa3aHu# 171, 3; AN 3/eKTPONPHEMHUKOB OGIIECTBEHHBIX 3/a-
HUIl — 10 YKa3aHusM 1. 4. Ias CBETHJLHHKOB C  JIIOMHHeEC-
LeHTHHIMH JlaMIIaMH  pEeKOMEHAYeTCsl NpPUHUMaTbh KoadQuuu-
€HT MOILUHOCTH paBHuiM 0,95 AN CBETHJIBHHKOB € KOMIEHCHU-
posaunbiMH ITPA u 0,5 ¢ HekomnencuposanuuiMu [IPA, a ¢
aamnamu THna JPJI, JPH — 0,57.

[Ipu BEIGOpe ceueHHii MPOBOJOB MO YCJIOBHAM HONMYCTHMO-
ro Harpeea, KpOMe€ yKa3aHHOTO BEIllle, HEOOXOAMMO YUHTHI-
BaTh CJAElyIoLLee:

1. B TpexdasHEIX YeTHIPEXNPOBOAHBIX NHTAKIIKX JHHHAX
KBapTHpP HMEeT MECTO INOCTOSIHHAS HEYCTpaHHMas acHMMeT-
pHst TOKOBBIX Harpysok B ¢pasueix nposojax. [Tostomy I1¥D
TpeOyIOT NPHHUMATb CEYeHHs1 HYJIeBBIX MPOBOJOB PABHBIMH Ce-
“eHHsIM (Pa3HBIX NPOBOAOB NPH CEYEHHSAX MOCHEAHHX 10 25 MM?
BKJIIOYHTENBHO (0  amoMHHHI0). [lpy  GosblIux ceyeHHsX
(Ga3HbIX NPOBOJIOB CEYEHHsl HYJIEBBIX NPOBOAOB JOJKHHE BhIOH-
paThca He Menee 50 Y ceuennil pas3HBIX NPOBOAOB, HO He Me-
Hee 25 Mm2.

2. lna npyx¢asHpix ¥ ORHO(MA3HBEIX JHHHE CEYEHHUs HYyJe-
BbIX NMPOBOAOB MPHHHUMAIOTCS PABHBIMH CeYeHHsIM (a3HBIX
NPOBOJOB.

3. Ilpu BoiGope ceueHHil HyJIeBEIX NMPOBOJOB ceTefi OCBe-
LIeHHs € Ta30pa3psAHLIMH JaMIaMH HeOOXOOHMO YYHTBIBATH
HaJlMuHe B 3THX NPOBOAAX TOKOB BHICIUINX TapMOHHYECKHX CO-
CTaBJSIOIHX, KPATHHX TPeM, KOTOPBle CYILeCTBYIOT BCJCACT-
BHE HECHHYCOHAAJBHOCTH KPHUBEIX TOKOB [la)Ke¢ NpPH paBHOMEp-
HOl Harpyske ¢a3. B cBgsu ¢ TeMm 4TO B 3THX CJyyasix TOK B
HyJIeBOM IIPOBOJE MOMKeT AOCTHIraTh, OCOOEHHO INPH KOMIIEH-
cupoBanubiX IIPA, 85—90 % Toka B (asHoM mpoBoze, ceue-
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HHsl HYJIEBBIX MPOBOJIOB CJENYeT NpPHHHMAThb DABHBIMH cedes
HUsIM (P a3HBIX IPOBOJOB.

4. Tlpu npokJazke NpoBOAOB B Kopobax M JOTKax Aomyc-
THMyI0 TOKOBYIO HArpysKy cJjellyeT NMPHHHMaTb: a) NpPu Npo-
KJaJike NpOBOJOB B JIOTKAX B OJHH TOPH3OHTAJbHBEIH PSL—
KaK sl OTKPHITO NPOJIOXKEHHbIX NpoBoAoB; 6) npu npoknagn-
K€ INpoBOAOB B KoOpobGax M JIOTKAX INyyYKaMH — Kak MJIs
NPOBOAOB, IPOJIOKEHHHIX B TPyOax.

5. [1pn npoknanke Gonee yeTeIpex NMPoBOIAOB B TpyO6ax, Ko-
pobax, a Takxe B JIOTKax NMyikaMH CJejyeT [NpHHUMAaTb H0-
MyCTHMYIO TOKOBYIO Harpysky: a) anas 5—6 oanoBpeMeHHO
HATPYXKEHHBIX [1POBOJAOB — KaK 17151 OTKPBITO MPOJIOKEHHBIX
nposogos ¢ KoaQduunentom 0,68; 6) nas 7—9 onHOBpeMeH-
HO HArpyXeHHLIX IIPOBOJOB — KakK AJ1s1 OTKPHTO IpOJIOXKEH-
HEIX NPOBOJOB ¢ Ko3pdununentom 0,63; B) ans 10—12 oxno-
BPEMEHHO HAarpPyKEHHEIX IPOBOJOB — KaK JAJS OTKPHITO TPO-
JlokeHHBIX 1IpoBOROE ¢ Koadduuuentom 0,6 [20].

CeyeHust TIPOBOMOB, MPOJOKEHHEIX B KaHalaX CTPOHTEJb-
HOIX KOHCTPYKLHH, 8 TaKxKe 3aMOHO/JHYECHHBIX [POBOJOK MOXK-
HO BHIOMpaTh, Kak AJsi npoBogos B Tpy6ax. Ilpu npoknanke
ApPOBOMOB B MJACTMAaCCOBRIX TPYOax MJH 3JEKTPOTEXHHYECKHX
MJIHHTyCax TeIUIOOTJauya B OKPYXKalwIlyl0 Cpefy HHIKe, YeM
IpH NpOKJaJIke B Merajnudyecknx tpybax. B pesyabrare He-
cnenosanuii AKX, HWMHmoceTposs n pana npyrux opraunusa-
IHi cocTaBjieHbl TaGHibl JONYCTHMBIX HArpy3ok Ha yKa3aH-
HBIC NPOBOAKH, NPH 3TOM HONYCTHMBIE HATPY3KH CHHIKAIOTCH
B cpenreM Fa 10—15 %.

6. Ilnsi 4eTHpeXNPOBOIHLIX JIMHHH, NPOJNOXKEHHHX B TPY-
6ax WM KaHajax CTPOHTEJBHBIX KOHCTPYKUME, NMHUTAIOIIHX
3JIeKTPONPHEMHHKH  (CHNIOBBIE H OCBETHTEJIBHBIE € JiaMIaMH
HaKaJMBaHHA), NONYCTHMBIE TOKOBBlE HAarpy3KH NPHHHUMAIOT-
csl, KaK [l TPeX ONHOMHJIBHEIX NPOBOMKOB, NPOKJIAALIBAEMBIX
B ofHO} TpyOe. s Takux me JHHHI, NHTAIOIMNX Tazopasps-
HBl€ JIaMIBl, KaK JJI Y€THPeX OAHOXHUJBHHIX NMPOBOJOB, MpO-
KJ1aabiBaeMBIX B OJHOH Tpyo6e.

7. Ilpn NOBTOPHO-KPATKOBPEMEHHOM H KPaTKOBpPeMEHHOM
pexxumax paboThl ceTH (HampuMep, JHHHH, NHUTalomue Jug-
Thbi) PaCHETHYI0 TOKOBYK Harpysky, A, cJeAyeT NpHBOXHTb K
IJIHTENBHOMY PEXHMY 10 (opmysie

Imas, mpun = Imax V'TIB /0,875 < Iy, (9.11)

®opmyaa (9.11) npuMensercs AN aNOMHUHHEBBIX NPOBO-
nos ceyenvem Gojiee 16 mMM2, [y MEHBIUHX CeYeHHI TOKOBHIE
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HArpyskH, A,
pexHMa,

NpHHUMAKTCA TaKHMH, Kak AJs HJAHTeJIbHOrO

Imax< Inon- (9-l2)

[Tpu sTOM HMeercst B BHLY, YTO Imgx NPHBEICHO K TEMIie-
patype okpyxatoweit cpeibl [cm. dopmyny (9.6)].

Npumep 9.1, YerhipexnpoBoAHasl JHHHSA, NHTAIOLLAs BJEKTPONPHEMHH-
KH KBapTHp, cevenueM 3(1)X50)+1)X25 MM? BLIONHEHA AaMIOMHHHEBBLIMH
nposoaaMu Mapxu ATIB u B TEUEHHE HEKOTODOTO BPEMEHM HArpPYXKeHa, Kak
nokasano s 1aba. 9.3. B teuenne 30 MHH Harpy3ka OCTaeTCs NOCTOSHHONM.
Temnepatypa okpyXaioitleit cpelnl Oo,c=25°C. Ilposona nponoxens s
Kaualte CTPOUTENDHOH KOHCTPYKLHH.

Onpelienuts TeMnepaTypsl HArpesa HJ TPOBOLOB 3a BpeMa paGoOTHl
CeTH.

Pewenune. 1, Cornacio IT¥D nan temmepatypsl OKpyXKarolleit cpe-
a6l Bo,6=25°C (Kp=1) npurumaeM Izon=130 A (Izon npHHATO O CTONG-
1y nas TpeX NPOBONOB, MPOJOKEHHBIX B ONHOH TPyOe, NOCKONbKY B CETH
HeT rasopaspsafubx aamn). IIpu 310M Opon=65°C; Tron=40°C.

2. OnpenensieM oTHOIEHHE L0y /l;"mn

3. BuluucJsieM SHAYeHHs YCTAHOBHBIUEroCst meperpeBa AJds 8CEX TOKO-
BBIX HAarpy3ox no HHrepsasaM no gopmyae (9.6).

4, Mo Tta6a. 9.1 npunuMaeM NOCTOSAHHYIO BpeMeHH Harpesa T=20 MuH.
Torna orHolleHHe HuTepBada HArpysku K mocTosHHOI BpeMenu T=30/20=
=1,5.

5. [lo 1a6n. 9.2 npunumaeM 1—e—*/T==0,776 u e~*/T=0,224.

6. Onpenensem neperpes Ty LAs1 KaXAOr0 MHTEPBalla BPEMeHH MO BHI-

paxenuto (9.5).
7. OnpeneiseM TeMnepaTypy NpOBOAA

Onp = Tt — Bo ¢ (9.13)
Ta6auna 9.3. Hamenceune TOKOBbIX Harpy3oK MO uataMm CyToOK
(x npumepy 9.1)

Yacpt Harpyaka, Yacht Harpyaka, Yacel Harpy3ska,
(MuTepBasint) A (MHTEPBANBL) A (vHTepBaaL) A
9.00—9.30 30 14.00—14.30 30 19.00—19.30 100
9.30—10.00 25 14.30—15.00 40 19.30—20.00 120

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 20.30—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 ocHOBanuu TpOBENEHHBIX PacueToB HocTpoena KPUBasg H3MEHe-
HHfi TeMIIEpPaTyphl MPOBOROB B TeYEHHE BPEMeHH, yKa3aHHOro B Taba. 9.3
(puc. 9.3). Kak Bugno U3 pucyHka, gonycTumas TeMnepaTypa Harpesa 65 °C
YMEET MECTO B TeyeHUe KOPOTKOTo NPOMexyTka epeMeHu. Baaropaps sto-
MY NpOLecC cTapenust H3OJALUUM HIET MelJeHHee,

8, y

40 A

z If Puc. 9.3. Kpusas Harpesa
§ 77 13 75 17 1 Zits T[posoxos (x npuMepy 9.1)

9.4. CrapeHnve maonaumm

[Ipouecc cTapeHusi H3OJSILUN 3aBUCHT OT HarpeBaHHs IPO-
BO/IHHKA M NpOTEKaeT Ha OCHOBe (H3HKO-XHMHYECKHX 3aKO-
HOMEePHOCTe{l, COraacHO KOTOPHIM CTapeHHe H30JISILHH B OTHO-
CHTEJIbHBIX €[MHHUAX BBIPAXKAeTCsl TaK HA3BIBAEMHM «BOCb-
MHrpajlyCHeIM ~ NpaBHJOM». ITO  3HAuHT, YTO KaXk/able
AonoJiHuTe bHble 8° C HarpeBa YCKOPSIIOT NMPOLECC CTapeHHus
(COKpaIAIOT CPOK CAYKObI) H3OISUHH BJIBOE.

3aKkoH CTapeHWsi HM3OJSUMH, T. €. OTHOLIEeHHe CKOPOCTH W3-
HOCA M30JIIUMH NpH (QaKTHYECKHX MJIMTEIbHO CYUIECTBYIOLIHX
Harpyskax K CKOPOCTH H3HOCZ H30JISILMH IIPH [JIUTENbHOH Ha-
rpyske no [TV, koropasi NpUHHMAeTCS 32 eHHHLY, BBIpaXKa-
€Ts CJELYIOLHMM yPaBHeHHeM

8 —6non % non

H=2 & =2 8 6.14)

k4

rae 0; u Ogon — TEMIIEPATYPA HATPEBA YKUJ NPOBOAOB mpH Pak-
THYECKHX JUIMTEJbHHIX HArpyskax M [JHTEJIbHO AONYCTHMBIX
Harpyskax no Hopmam, °C; vy H Tpon — Heperpepbl (npesblilie-
HHg TeMmIepaTypel) (akTHdeCKHe H AJHTENbHO HONYCTHMBIC
no Hopmam, °C,
[Ipu nepemennom rpaduke Harpy3ku oOllee OTHOCHTEJb-
n

HOE CTapeHHe 3a MHTepBaj BPeMeHH M BHIpakaeTCs $opmy-

Joit

H=Hh+Hiy+ ...+ H 1) D (9.15)
1
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roe H,, H,,.., H, — OTHOCHTE/NbHBIE CTapeHHs, PaCCYHTAHHbIE
no opmyne (9.14) mns Kamaoro u3 HHTEpBasoB rpaduka Ha-
rpy3KH.

Ecoin H>1, To cTapenune H3oNsiuMH NPOUCXONHT CKOpee B
H pa3 mpoTHB HOPMH, YTO BBI3BAHO YPE3MEPHBEIM HArpeBOM
npoeoanuka. Hanportus, npn H<C1 crapeHue uaeT 3aMelJeH-
HO, UTO CBHIETENBCTBYET O HENOJHOM HCIIOJb30BAHHH I1PO-
BOIHHKA.

Npumep 9.2. Jlna ycnosuit marpysku aunu#t npumepa 9.1 onmpefenuthb
oflliee OTHOCHTEJbHOE CTapeHue H30Msuuy. JlonycTuMmblit meperpeB mo Hop-
MaM Tgor=40 °C.

Pewenue |, Jlna kakaoro uetepBana speMeny no gopmyae (9.14)
PACCYUTHIBAETC OTHOCHTENbHOE CTapeHue usoisuuu. Jlawnbie pacyeros:
cBeneHt B Tabu. 9.4,

Ta6nuua 94. OTHOoCHTeNbHOE CTapesue M3OJSLUUM MO yacaM CYTOK
(x npumepy 9.2)

Tlpogomxu- | Tleperpes B | ¢ ¢ T,—T,
Ted - t~ “Aono 1 "Bon
Hurepsanet ngggg;!; ngﬁﬁlﬁazggu- e 8 Ht, muu
f, MHH 0B, °C H=2

9.00—9.30 30 1,6 —4,8 0,04 1,2

9.30—10.30 60 1,6 —4.,9 0,03 1,8
10.30—11.00 30 1,1 —4,9 0,03 0,9
11.00—13.00 120 1 —4,9 0,03 3,6
13.00—13.30 30 1,4 —4,8 0,04 1,2
13.30—14.00 30 1,6 —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 —0,2 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 I | 135,6
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2. OnpepesisieM ofulee OTHOCHTENbHOE CTapeHHE H3OJSILHH.
H =135,6/840 = 0,16.

B paccmMaTpHBaeMOM INpHMepe YCTAHOBJIEHO HENOCTaTOY-
HOE HCIOJb30OBaHHE H3OJSLHUH NPOJOXKEHHBIX NPOBOAOB. ITO
XapaKTepHO ISl XUJBIX 3[aHHi, rpaduKi HATPY3KH KOTOPHIX
6nM3kM K npHBeseHHoMy B npuMmepe. [ostomy BrIGpanHEIE
CeuyeHHs! MPOBOJOB MO yCJOBHAM HarpeBa BCeT/la OKa3blBAKOTCS
HE MOJIHOCTbIO HCNOJIB30BAHHBIMH C TOYKH 3PeHHsi H3HOCA H30-
asipn. Crefiyet, 0fHaKO, NOAYEPKHYTb, 4TO NPHMEHeHHe no-

Ta6anua 95 JlonycTumble AJuTeNbHbE HATPY3KH, A, AJS NPOBOJHHKOB
€ a/NOMHHHMEBBIMH JKHIIAMH

Kagesu ¢ pesHHoBOl H307s-
ITpopoAa ¢ pesuHoBoil H NOJIMBHHHIXJIO- nEell B CBHHILOBON, NOJMBH-
puasolt Haonsumel HUIXJOPHAHOI B Heropiouel
® pe3nHOBOH 060Ji0UKax, 6po-
[ HHpOpadHble H HeGPOHHPOBAH-
g, npokaafbipaeMble B ofulell Tpy6e HblE, npoxnanbu‘;)aemme OTKPHI~
P e T
E 2 % <) 3 0%
O . ® = .0 i E i . .
il B | gexlex|SalEE]28] 3 g
Ex | 25 | NE f 58 | a2 | 2x | 9% X &
x| B8 | <& | =5 | EE | £2 | £z Eo o
Gz | 85 | B% | B | ¢§ | E€ [ 8% ¥ £
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
5 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 55 42
16 75 60 60 55 51 47 70 60
251 105 85 80 70 71 66 90 75
351 130 { 100 95 85 — — 105 90
50 165 { 140 | 130 | 120 — — 135 110
701 210 | 175 | 165 | 140 — — 165 140
951 255 | 215 | 200 | 175 — — 200 170
120 | 295 | 245 | 220 | 200 — — 230 200
150 | 340 | 275 | 255 — — — 270 235
185 | 390 — — — —_— — 310 270
240 | 465 — — — —_ — — —
30583 | —| —| — — 1 — — —
400|645 | — | —| —| — | — — —

IIpumeyanue. [IpH nNpokaagke NPoOBOAOB CKPBITO (Mof WITYKaTypKoil, B Ka-
Hanax, 6opo3faX, 3aMOHOJHYCHHBIX H T. IN.) JONYCTHMble Harpyakd NPHHHMAIOTCH, KaK
AJA TPOBOAOB, MPOJIOXKEHHBIX B TPYGax.
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BLIIECHHBIX HAalPy30K IIPOBOAOB AJA XKHJILIX 34aHHH IO Cpas-
nenuio ¢ ykasaHHuMH B [1¥Y3, yto Morsio 661 OHITH onmpabnia-
HO HHM3KHMM KO3(Q(HUHEHTOM 3alOJHEeHHsI CYTOYHOro rpaguka
HArpy3KH, HEBO3MOXKHO H3-32 OTCYTCTBHSI B HacTOsllee BpeMst
TEOPeTHYECKHX U SKCNEPUMEHTaNbHBIX paboT no AaHHOH npoO-
neme.

Caeayer oxufath, 4to B Gynyuiem Takde pabotel OYAyT
BBINOJIHEHBI, IPHYEM Hapsily ¢ pacCMOTpeHHeM npolsaeMel CTa-
peHHsl H3OJSIUHH B KOMILIEKCEe CAellyeT yyecTb H TAKHE BaiK-
HefiliHe (akKTOphl, KaK yXyAlLIeHHE KOHTAKTHBIX COEAUHEHUFH
NpH NOBBILEHHBIX HArpeBax H APyrHe BONPOCH NOXapHOH H
3J1eKTpoGEe30NacHOCTH, a TaKXKe IKOHOMIYECKHe (PaKTOpHL.

B Ta6a. 9.5 npuBeseHbl AONYCTHMBIE AJHTEJIbHBIE HATPY3KH
JJisi TIPOBOJIHHKOB C aJIOMHHHEBBIMH HJaMH. JJs 4-KuJjib-
HbiX Kabenell Toku mocaenuero ctonbua ymHoxatorces Ha 0,92.

I'nasa pecstas
3AUATA INEKTPHUHECKOM CETU

10.1. Buabi 3aWuTel INEKTPUHECKOM CeTH

Jaxe B npaBUABHO CHOPOEKTHPOBAHHOH H IKCINYaTHPYEMODl
3/IeKTPOYCTAHOBKE BCET[a OCTaeTCst BEPOSATHOCThL NOSBJCHHS
aBapHAHHX PEXHUMOB, KOTOPEIE MOT'YT NPHBECTH K BHIXOAY W3
cTpos 31eKTpoobOpyOBaHUS, HHOTJA K MOXKapy H YHHYTOXe-
HUIO HMYLIECTBA, @ TAKXKe K PEe3KOMY MNOBEILIEHHIO ONACHOCTH
JUISL COTIPHKACAIOLIHXCS C HUM JIIOJeH.

K aBapuiinpiM pexuMaM IpexJe BCero OTHOCSTCS KOpOT-
Kue 3aMbIKAHUS O[HO-, IByX- H TPeX(asHEIe; NocJielHee aBs-
ercd Hauboaee TskenwiM M3 K3, ognako oHO GBIBAIOT 3HAYH-
TeJIbHO peske, ueM ofiHogasHue U AByxdasHbie K3. Hauie Bce-
ro K3 npoucxonsr B pesyasrate npo6osi UAH NepeKpLITHS H30-
JSUMH WM H3-32 HempaBHJbHOM COOpKH CXeMbl H HeKBaJaH(H-
IHPOBAHHOTO OOpalleHus ¢ 3JeKTponpubopamu.

Toku K3, opraHuueHnbie JHllb BeCbMa HeGOJBUIMMH COM-
POTHBJIEHHSMH KOPOTKO3aMKHYTOH ue€nH, MOryT AOCTHrath
3HAYCHUH, B JECATKH pa3 IpeBHILIAIINX HOMHHAJbHBIE TOKH
NPHCOEMHEHHLIX 3JEKTPONPUEMHHKOB, a TaK»Ke JOINyCTHMbIe
TOKH NpoBoAHUKOB. Toky K3 oKa3wiBalOT 3HayMTesbHOE JHHA-
MHYECKOe H TepMHUuYecKoe AeHcTBHe Ha TOKOBeJyUlHe YacTH H
BLI3BIBAIOT BHIXOA HX H3 CTposi. IMeHHO 1103TOMYy BaXKHO JIOKa-
JIN30BATH ABAPHIO — OTK/IOUHTL B BO3MOXKHO KOPOTKHH CpOK
NOBpeXACHHBI YYACTOK CETH.
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Hpyrum pacnpocrpaHeHHBIM BHIOM aBapuu B 3JEKTPHUec-
KIX CeTAX SBJSIOTCSH HEMpelyCMOTPeHHBIE HOPMAJLHEIM pe-
XHUMOM pabOoTH TNeperpyskH, NPH KOTOPHIX MMeeT MeCTo Impo-
XOXKJeHHe MO MOJBOASIINM NPOBOAHHKAM, B OOMOTKAX 3JIEKT-
poasuratejiefi ¥ TpaHCOPMATOPOB  MOBLILIEHHEIX  TOKOB,
RBI3BIBAIOLIMX HX HarpeBaHHE CBepX nonycTHmMoro. [leperpyski
TOXK€ MOTYT mpuHectH GOJbUIOH Bpell, TAK Kak BHI3LIBAIOT yC-
KODEHHO€ CTapeHHe W Da3pyLIeHHe H30JSIHH, YTO MOXKET B
cBowo ouepenp mpuBectH K K3. Tem He MeHee meperpysku: He
PUBOAAT K HEMe[JIeHHOMY BBIXOLY U3 CTPOSi 3JIEKTPOYCTAHO-
roK. Bo MHorux cayuasx, ocobeHHo npu HaJuyHH KBajauQHpU-
POBAHHOIO 3IKCIJyaTaUHOHHOIO NepCoHasa H  JOCTATOYHOIO
KOHTPOJAl 32 PexXMMOM paboThl 3/1eKTPooGOpPYNOBAHHS, TAKHE
1ePErpy3KH MasioBePOSITHEL

Huxxe npuBenens ocHOBHble TPeGOBaHHsl B OTHOLIEHHH 3a-
wHTH ceteil go 1000 B npuMeHHMTENBHO K KHJIBIM H oOHIeCT-
BCHHBIM 3fanusM (1Y, ra. 111-1).

3aumuTa 0T KOPOTKHX 3aMbiKauuil. Bce snexTpHYeckue ce-
TH XKHJIBIX M OOLieCTBeHHBIX 3QaHHH NOJIKHH HMETh 3alHTYy
oT TokoB K3 ¢ HanMeHblIUM BpeMeHeM OTKJiioueHHs H obecle-
4UeHHEM [0 BO3MOXKHOCTH TpeGoBaHMH cesnekTHBHOCTH. [IpH
5TOM 3allluTa AOJKHa obecrneuHBaTh OTKJIOUEHHE aBAapHHHOTO
yuactka npu K3 B kKoHIe 3auiuiieHHoN JuHMHU: a) oaunodasz-
HHX U MHOro()asHbIX — B CETAX C IJyX0343€MJICHHOI He#-
Tpanulo; 6) nByxdasHBIX U TPeX(asHBIX — B CeTAX C H30JH-
pOBaHHOH HefiTpanpio. MuHMMaJbHEIE KpaTHOCTH ToKoB K3,
I'pH KOTOpEIX obecneyuBaeTca paboTa 3allMTBl, H METOAHKA
pacueta TokoB K3 npupenennl B ra. 15.

TpebGoBanne ¢ HauMeHblleM BPeMeHH OTKJKW4YeHHs obecre-
YHBaeTcsl NpaBUJbHHM BHOOPOM annapaToB 3allHThl, WX Hal-
Jexaueil KoncTpykune#l M 3amMTHOH XapakrtepuctHkoil. Uto
Kacaercsi CeJJeKTHBHOCTH AefictBHg, To [TV Tpebylor ee cob-
JIOAEHNS] JIHUIEL MO BO3MO:KHOCTH. CyllleCTBO BONPOCA COCTOMT
B TOM, 4T0 TOkH K3 npoxoisT uepes Bce anmnapaTsl 3alllUTH,
yCTaHOBJIEHHBIE B [€IH, HAYHHAasi OT UCTOYHHKA NHTAHMsA, a He
TOJIBKO Yepe3 annaparsl, GJMxkafline K MeCTy NOBPEXKJECHHSA.

OnHoBpeMeHHOe MrHOBeHHOe cpalaThiBaHue BCEX annapa-
TOB 3aUIMTH LeNnH HeH3GeXHO BBI3BAJIO Onl IpeKpalleHHe MH-
TaHus 60JbWOH rpynnel 371€KTPONPHEMHHKOB, MOJAKIIOYEHHBIX
K HCIIPaBHBIM yuacTkaM uenH. Takoii nepe6oii B sekTpocHal-
x)keuuu npu K3 B 1060M 3/1eMeHTE CETH, KOHEYHO, KpalHe He-
eqartesen. CaegoBaTesbHo, He/ecoo0pasHO Tak BHIOHPATb H
pasMelnaTh amnapaTthl 3aLUUTH, YTOOE WX cpabaTbiBaHHE .[IPO-
HCXOIHJIO ¢ HEKOTOPHIM CIOBHIOM MO BPeMeHH (BblAEpPKKO#
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BpEMEHH) N0 Mepe HX YAaJleHHS B CTOPOHY HCTOYHHKA MHTa~
HHSI HJM TOJIOBHOTO y4acTka cetd. B 3toM M 3akJsiouaercs H3-
6UpaTebHOCTL (CeNEKTHBHOCTBE) [eficTBHS 3allUTH, KOTOpas
NpH NpHMeHsieMbX B HacTosulee BpeMs B cetsix go 1000 B an-
napaTax 3aluThl (IPEJOXPAHUTENH H ABTOMATHYECKHE BHI-
KJIo4aTenn) Moxetr ObITh AOCTUTHYTa He BCerjia.

[Ipn GoJblinx 3HaueHHsix TOKOB K3 BO3MOXKHBEI Heceaek-
THBHHE cpabaTbiBaHHsl 3allHTHEl BCJEACTBHE pa3bpoca xapak-
TEPHCTHK, 0COOeHHO npefoxpanuTteneil. Bumecte ¢ Tem mobGas
3aJiepXxKa C OTKJIOUEHHEM NOBPEKJACHHOTO YYacTKa ONacHa,
TAK KaK MOXeT NPHBECTH K emnle GOJBUIMM MOBPEXKAEHHSIM.

[losTOMy npn npoeKTHPOBAHHH NPUXOIHTCA peliaTh BOI-
poc O TOM, YTO BakHee: NOOMBATHCA GBICTPOTH OTKJIOYEHHS
Hau ofs3atenbHO NOOHBaThesl cejiekTHpHOCTH. Ilo-Buaumomy,
IJisl JKUNBIX M OOJIBIUMHCTBa OOLIECTBEHHBIX 3JaHHH NepBoe
TpeGoBaHHe chefilyeT cuuTaTh GoJsiee paxkHeIM. [1pu 3TOM Hamo
elle y4YecTb, UTo COOJIIOAEHNEe CENEKTHBHOCTH BO MHOTHX CJy-
Yasix MoxeT notpeGoBaTek yBe/IMYeHHS CEYEHHH TNPOBOJOB, T. €.
YAOPOKAHUS BCEH 3JIEKTPOYCTAHOBKH.

JInip B KPYIHBIX YHHKAJbHBIX OOIIECTBEHHBIX 3JlaHUAX
HJH JpyrHX 0co00 OTBETCTBEHHHIX OGbeKTax -(MyseH, TeaTphl
H T. I.), HECMOTPSI Ha Nepepacxo] NPOBOAHHUKOBOrO MaTepHa-
Jla, HeoGxonumo GoJiee cephe3HOe BHHMAHHE YIENATh CeNek-
TUBHOCTH HEHCTBHS 3alLMTHl, OAHAKO NPHOPHTET TpeOoBaHHs O
GLICTPOM OTKJIIOYEHHH OCTAETCs B CHJE,

3awmra ot neperpyskd. Ot neperpysku AOJKHB ObITb 3a-
LIHIICHBl BCE CeTH BHYTPH NOMELLEHHH, BBHINOJHEHHEIE OTKPBI-
TO NPOJIOMKEHHBIMH He3aUIHIIEeHHBIMH H30JHPOBAHHBIMH MpPO-
BOJHHKaMmu c ropioueil o6oaoukoit. Kpome toro, samute or ne-
PEerpy3ku B KUJBIX H ODLIECTBEHHBIX 3[IaHUAX NOAJEKAT CETH,
BLINOJIHEHHBIE 3aLLUIIEHHBIMH POBOJHUKAMH, NPOBOJHHKAMH,
NpPONOXKEHHBIMHE B TPy0ax, B HECrOpaeMbIX CTPOHTE/BHBIX KOH-
CTPYKUHSAX, K KOTOPBIM INPUCOCIHHEHBl OCBETUTEAbHBIE 3JIEK-
TPONpHEMHHKH, a TakKke ObiTogble U NepPenocHble 3AEKTPONPU-
emuuky (yTiorH, YaHHUKH, 3J€KTPOINIMTKH, KOMHATHBIE XOJO-
IHIBHUKH, CTHPAJbHEE MAIIHHDI, IBLJIECOCH] H T. 11.).

CunoBeie ceTH 3alHILAIOT OT Neperpy3Kd JHIIbL [P OT-
KPHITOH NpOKJaJKe ITHX CeTell He3alHLleHHbIMA H30JIHPOBAH-
HbIMH TIPOBOJIHMKAMH C ropioueili 00OJJOUKOH, a TaKxe H IPH
CKPBITOH NPOKJAJKe HJH NPH OTKPBITONR NPOKJAAKE 3aLIMILEH-
HBIMH NPOBOAAMH H KabeJfIMH, HO JIHIIb B T€X C/ayyasx, KOTAa
IO yCJIOBHSIM TEXHOJIOTHYECKOTO INpouecca HJAM PeXuMy pa-
GOTbl CeTH MOXeT BO3HHKaTb AJHTENbHAs Tleperpyska IpOBO-
108 n KaGeqell. Kak npasuio, B xUJAbIX H OOLIECTBEHHBIX 3/1a-
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HUSX TAKHX YCJOBHE B CHJIOBLIX CeTSIX He CyllecTBYeT, NO3TO-
MYy OHH 3amumatotcs To4bKko o K3. Hckaouenne cocrapisior
ceTH K CHJOBBIM 3JIGKTPONpHEMHHKaMm (JH(pTb, HPOTHBO-
No:KapHLle yCTpolicTea H 7. I.), OTHOCmIMecs K NepBoil Ka-
TETOPUH 110 HAJIeKHOCTH 3JIeKTPOCHaGKenHs, NpH LEHTPaNH30-
BaHHOH ycTanoBke ycrpoficts ABP (uanpumep, Ha BPY). Ta-
KHE CeTH 1esecoo6pasHo 3aIUIaTh H OT NeperpysKH.

10.2. Annapatsl 3awmTsl

Jas 3aiuTel BHYTPEHHUX ceTell KuJBIX H ODLIeCTBEHHBIX
3naunii 380/220 B npuMmeHsioTcst NMuIaBKUe NPEAOXPaHUTENH H
aBTOMATHYECKHEe BO3JYUIHbIE BLIKIKYATEJH.

CulioBrie 3NEeKTPONPUEMHUKH, KPOMe TOTO, YaCTo 3amjuiia-
I0TCS1 OT NEPErpys3oK ¢ NOMOLIbi0 TEIJIOBHIX peJie, BCTPOEHHBIX
B MaTHHTHBIE NycKaTeqH. MarHuTHble nycKaTesd OCYLIeCTBJIsS-
10T IpH 3TOM H 3allUTy OT caMo3amnyCKa Npd KPaTKOBpeMeH-
HOM HUCHE3HOBeHUH HanpsaxeHus. Camozanyck AONycKaeTcs
JUIIb B CHCTeMax ABIMO3ALIUTH H B LEnsX MOxapHBIX Haco-
COB, 4TO CJIefiyeT YYUTHIBATbL NPH pacuere cetell U Boifope an-
UAPATOR 3BWUTH.

OnHako rsiaBHBle KOHTAaKThl MATHHTHHX nOycKaresneii He
paccunTanbl Ha OTKMoyeHHe TokoB K3. Kpome Toro, Ttemno-
Bole pesie GOJIBIIMHCTBA CYLLECTBYIOLIHX KOHCTPYKIMH MarHHT-
HBIX NmycKaTesefi caMM HyxJalTcs B 3amute o K3, Tak Kak
npu npoxoxaenny TokoB K3 HarpesatenvHbIl 3J1€MEHT MOXeT
neperoperb OBICTPEE, €M pesie YCHEeT OTKJIYHTL  3JEKTPO-
nsuratenp. [1o3ToMy NpH npHMeHEHHHM MarHUTHEIX MyCKaTeneH
C TEIJVIOBHIMH peJie JJIsi 3allUThl OT Neperpy3oK HeoOxolHMO
IONOJIHUTEJIBHO YCTaHaBJMBATL B 3THX Lenfx npelloxpaHHTe-
JH WM aBTOMAaTHYEeCKHE BBHIKJIOYATENH Aas 3alluTel oT K3.

Paszpewaercs [24] cuutaTh 378 pese TePMUYECKH CTOHKHMH
fie3 MPOBEPKH  PacyYeToM, €CJM OTBETBJIEHHE K 3JCKTPOIpH-
€MHHKY 3aL1HIIEHO NJABKOH BCTABKOH C HOMHHAJIBHEIM TOKOM,
He MpPeBBILAIOMHEM HauboJbllero JJNTEJbHOTO AONYCTHMOTO
TOK2 TEeIJIoBoro pese Goablie ueM B 4 pasa, Wid aBTOMaTHye-
CKHM BLIKJIOYaTeJieM, HOMHHAJIbHBIH TOK TEIJIOBOTO paclUenH-
Tess KOTOPOro NpeBBILIAET [JUTENBHO JONYCTHMBIH TOK Ten-
JoBoro peJse GoJee yeM B 2 pasa.

B naHHO#H KHHre feTaJibHO HE PaccMaTpHBAIOTCH KOHCT-
PYKIMH H NPUHUMOBE PabOTE annapaToB 3alUMThI, MOCKOJNbLKY
N0 5THM BONpPOCAM MMEIOTCSl JeTaJibHbie ONMCAHUR B TeXHHYE-
CKO#l JuTepaType M karajorax. 3[ech NPHBOAATCS JIMLIb He-
KOTOpbi€ TEXHHYECKHE [aHHble NpefoXpaHuTeseli H aBTOMATH-
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4eCKUX BbIKJIoyaTtesell HOBLIX cepuil, HIHPOKO NpHMEHsieMbIX BO
BHYTPEHHHX CEeTSiX XKHJIbIX H O6ILeCTBeHHBIX 3AaHHUI.

B Hacrosiliee BpeMsl B CHJIOBEIX H OCBETHTEJBHEIX CeTSX
NOYTH TOBCEMECTHO YCTAHABJHBAIOTCS NMPEJOXPAHHTENH CEPHH
[TH-2 ¢ naTpoHaMu, HaNOJHEHHLIMH KBapLEBEIM NeCKoM. BHyT-
pH MaTpoHa pacnosaraeTcs NJaBKas BCTABKA. B TaKHX 3acChlil-
HBIX NPENOXPaHHTENsIX HHTEHCHBHOMY HyrorailleHuio croco6-
CTBYeT Da3BeTBJIeHHMEe AYTH B TOHUAHILHX NPOMEXYTKAxX MEX-
4y 3epHaMH necka. B pesysnbraTe pesko CHHXKAeTCs [aBJeHHe
B NaTPOHE NPH UCNapeHHH MaTepHaja BcTaBKH, JlewoHuzauus
u rallleHHe AyrH IPOHCXOUSIT HAcToJbKo OHICTpo, uTo npu K3
TOK He YCHEBaeT JOCTHIHYTHL CBOE0o AMIJIHTYJIHOTO 3HAYEHHS.
[TosToMy nono6Hble NPEAOXPAHUTENH SBASIOTCS TOKOOZPAHU-
uusarowumu. Tak, HanpuMep, npenoxpanutenu cepun INH-2 ¢
narpoHamu Ha 100 u 250 A nponyckawrt Tok He Gosee 5 KA,
OpH YCTAHOBKE B CeTHAX CO 3HAYUTEJbHO OoONbLUIMMH  TOKa-
mumH K3.

INpenoxpanutenu cepun HITH, BbinycKaembie Ha TOKH 10
60 A, no npuHUNNY AEHCTBHS AHAJNOTHYHBI NPEAOXPAHUTENSAM
INH-2. Ha KBapTHpPHBIX LIHTKAaX e€lle IIHPOKO NPHMEHSIOTCH
naasKue npobounsie npefoxpanutenu H-20.

B HEKOTOPHIX 31€KTPOYCTAHOBKAX MOXHO BCTPETHUTL pas-
6opuble nperoxpaHnTenn ¢ ¢uGposoil Tpybroii cepuu I1P-2,
B KOTOPBHIX JyroraiieHHe NPOHCXOIHUT 32 CYeT HHTEHCHBHOIO
BEIJIEJIEHHs] Ta30B C NMOBEPXHOCTH (UOpHl NpH MNeperopaHuu
BCTaBKH. DT NpefoxpaHuTesiH paboTaloT 3HAYHUTEJNBHO XYXKe
3aCHITHBIX.

B Ta6n. 10.1 npuBeneHbl OCHOBHEIE TeXHHYECKHe NAHHBIE
npenoxpanureneil [1P-2, TTH-2 u HITH.

3aumuTHble XapakTepuCTUKHU Tipefoxpanureneil. Bpems pac-
IaBJIeHUs] NJIAaBKOH BCTABKH NPENOXPAHHUTENST 3aBHCHT OT CH-
Jbl ToKa. Yem Goabile TOK, TeM ObICTpee paciJasisieTcs NJaB-
Kasi BCTABKa, 3aBHCHMOCThb TIIOJIHOTO BPEMEHH OTKJIOYEHHS
(IpOROIKUTENbHOCTL PACHJIABJEHUs] NTABKOH BCTABKH H TOpe-
HHg J(yTH) OT OTKJAI0YaeMOoro TOKa HasbBaeTcsi BpeM s -1To-
KOBOH waM 3amuTHo#l xapakTtepuctHkoi. [lo-
CKOJIBKY C NOBbILIEHHEeM KPaTHOCTH TOKa BpEMs neperopaHus
IJ1aBKOH BCTABKH yMeHbIIAeTCsi, XapaKTepHCTHKa Ha3blBaeT s
06paTHO3aBHCHMON.

Ha puc. 10.1 npuBefeHH ycpelHEHHEIE BpEMA-TOKOBLIE Xa-
paktepucTukd npenoxpanuteneid ITH-2. Ormetum, y10 B 32-
BHCHMOCTH OT NPOH3BOACTBEHHBIX JIONYCKOB, MATE€PHa/a BCTAR-
KH, €ro CTapeHHsl, COCTOSIHHS KOHTAKTHBIX COEJHHEHHH, BJIUS-
Husl OKpysKatollell cpennl BpeMs cpabaTbiBaHHs NPH OAHOM H
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Puc. 10.1. YcpeaHeHisle speMA-TOKOBBE XapaKTepPUCTUKM [PENOXPaHUTE-
Jeit cepun [TH-2

Ta6auua 10.1, Texunueckne naHubie HEKOTOPHIX THNOB

npeaoxpannTenth
Mpenens-
Howms- Hptt TOK
Tun npefo- | HanbHbifi | HoMHHAJLHBIA TOK NJIAB- KOHCTpYKUHS oTkJiode-
KpaHuTenst | TOk NaT- KOl BCTaBKH, A naTpoHa HHSE NPH
poua, A Hanpsxe-
> HHH 70
5§00 B, A
Ip-2 1o 6, 10, 15 Pas6opumniit 6e3 —
60 15, 20, 25, 35, 45, | uanonuurens
60
100 60, 80, 100 —
200 100, 125, 160, 200 —
0 2()%, 225, 200, N, —
35
600 350, 450, 500, 600 —_
1000 600, 700, 850, 1000 —
IMH-2-100 100 30, 40, 50, 60, 100 { PaaGopumit € 50
T1H-2-250 250 80, 100, 120, 150, | wanonuurenem 40
200, 250
T1H-2-400 400 208, 250, 300, 350, 25
40
ITH-2-600 600 300, 400, 500, 600 25
ITH-2-1000 1000 | 500, 600, 750, 800, 10
1000
HITH-15 15 6, 10, 15 HepasGopuiit ¢ —
HITH-60m 60 20, 25, 35, 45, 60 |HanonHuTENEM —
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TOM XK€ TOKE MOXKET K0JIeGaTbCsl B 3HAYHTENbHBIX Npefesax
(no 6¢+50 % ). D10 sBAseTCA KPYNHBIM HEHOCTATKOM NJIABKHX
npeioxXpaHuTesiell, 3aTpPyAHSAIOLMM CeJeKTHBHYI0 paboty 3a-
LM THL.

Pekomennyercs nns oGecneueHuss H30uparenbHoOii paGoThl
npenoxpanurtenell, ytobp Kaxkias Nochaenyiouias B CTOPOHY
UCTOYHHKA NHTaHusl IJ1aBKasi BCTaBka OhW1a Ha JiBe CTYIEHbL-
K4 OoJiblI€ DpeREAyLLel, ec/iM 3TO He NPHBOAMT K YBEJIHYEHHIO
ceyeHHsl nPoBofOB. Pasuuna B OfHY CTyneHb fBJseTcs o6si3a-
TeJbHON BO Bcex cayuasix. Kak oTMeyasocs, Aas oco60 OTBET-
CTBEHHBIX 3/aHHH BHIOOD NJaBKHX BCTaBOK NpepoxpaHuTeefi
IOJIKEH TPOU3BOANTLCS € yueToM pa3bpoca no 3alIHTHBIM Xa-
pPaKTepHCTHKAM.

ArTOMaTHyeCKue BHKMOYaTeNH aBasioTcas Oonee cosep-
IIeHHHIMH annapaTamMi 3aiuTe, o0JafalollMMU DSAOM Mpe-
HMYILECTB:

1. INpu neperpyske uau K3 apromaTHueckuii BHIKJIOYA-
TeJlb OTKJIOYaeT Bce TP (aszpl 3alUILAEMOTO OTBETBJIEHHS K
3JIEKTPOJIBUTATEI0, NPENOTBPALlasi BOIMOXHOCTE €ro paboTsl
Ha IByX (asax.

2. ApToMaTHUeCKHH BBIKMOYATE b MHOCAe cpabaThiBaHus
BCKOpe CHOBa roToB K paboTe, B TO BpeMs Kak B IpeJloOXpPaHu-
Tesie Tpebyercs 3aMeHa KaquGPOBAaHHON BCTABKH HJH Jiaxke
naTpoHa.

3. ABToMaTHYeCKHE BHIKJMOYATeNH UMelT GoJjiee TOUHBIE
3allUTHBEIE XapaKTePUCTHKH, Y€M NPENOX PAHUTEH.

4. ApToMaTHueCKHE BHIKJKOUYATENH NOMHMO ¢(YHKUHE 3a-
UIHTH MOTYT GBITH HMCHOOJIE30BAHBl [iJIs HEYaCTblX KOMMYTa-
uuii ueneH, B KOTOPHIX OHH YCTAaHOBJEHEL. TakuM o6pa3oM, OHH
coBMeIaloT GYHKUHY 3alUMTH H KOMMYTaLHH.

5. Hekotoprie THOBI aBTOMATHYeCKHX BHIKJIOuaTenell nMe-
10T BCTPOEHHBIE BCIOMOTaTeJbHEE KOHTAKTHI, HCIOJNb3yeMble B
uensx OJIOKMPOBKH H CHTHAJH3aHMH, a TakKe He3aBHCHMBIE
pacuenuTeny, NO3BONSIONIHE OCYILeCTBJATL AWCTAHIHOHHOE
OTK/MIOYeHHe. Briyckalorcss Tak:ke aBTOMaTHYECKHE BBIKJIO-
yaTesd ¢ 3JEKTPONPHUBOJOM, MO3BOJNSIOLIMM NPOH3BOJHUTL IH-
CTaHIHOHHOE BKJIIOYEHHe annapara.

6. ABTOMaTHYeCKHE BBIKJIIOYATENH HCKJIOYAKT BO3MOXK-
HOCTb NPUMEHEHHS] HeKaJlMOpOBAHHBIX 3JEMEHTOB, YyTO, K CO-
XKaJeHHI0, YaCcTO MNPaKTHKYeTCS! B YCTAHOBKAX € MNJaBKHMHU
NpefoXPaHHTeSIMA.

HauGonee yacTo npuMeHseMbie aBTOMaTHYECKHE BHIKJIIOYa-
TeJId MOIYyT cHalaTbCsi TEIIOBBIMH, 3JIEKTPOMATHUTHBIMH
HJIH KOMOWHHPOBAHHBIMH pacuenutensMu (nocjieanue mpef-
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g Ta6auua 10.2. OcHOBULIE TeXHHYECKHe XapaKTEPHCTHKY TPEXNOJIOCHLIX ABTOMATHYECKHX BhIKJMiouaTeneii cepun AE20

KoMMyTAUHOHUAR CNOCOGHOCT

JonycTumsii
yAapHbl# TOK
HomunanbHute ;{a%i‘,);:::: Crenens
R Homu- ene
T raecKGro Ha;::zxﬁ agl;'%?uﬂac-rl:ﬁieg?gg nex pactems. | 107 Pachem- oRRopasosolt yﬁ:gg;‘gggx m%:“:;:q’;'ﬁge aaugaTs
BBIKJIIOYATeN A TOK, BhIKJlOYaTeNa Tegelt, A OHHOf cno- 3AMBIKAHU 5T TOKa KOPOT- BH-KJ"O;l
coGHoctd npu | npH 220m [ xoro sameika- | 4T¢7
vacrote 50 I'y,j 980 B, kA HHSL, KA
KA
AE2010 10 AE2016-10 0,32;0,4;0,5| Kom6uun- | He orpanu- 5,0 3,0 P00
B 7}
AE2016-20 | 0,6; 0,8; 1 | PoPH aen
1,25; 1,6
AE2016-10H | 2; 2,5; 3,2; To xe To xe 1,5 0,9 1P20
AE2016-20H 8; 10 » » 2 1,2 P20
AE2030 25 AE2036-10 0,6; 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 1PO0
AE2036-40 [4; 5; 6; 8,0;
AE2036-10P 10; 12,5
AFE2036-20P 16; 20; 25 » 10 5 3 1P00




AE2036-40P 3,5 2 P54
AE2040 63 AFE2046-10 10; 12,5 | KomGummupo- 10 3,5 2 [P0
BaHHKIU H
AE2046-20 anerTpoMar-
AE2046-30 HUTHBIH
AE2046-40
AE2046-10P | 16; 20; 25 To xe 10 ‘ 5 3 1P0O
AE2046-20P | 32; 40; 50 » 16 10 6 [P0O
AE2046-30P 63
AE2046-40P
AE2050 100 AE2056-10 16; 20; 25 » 10 5 3 1P00
AE2056-20
AE2056-30
AE2056-40 32; 40 » 25 10 6 P00
AE2056-10P
AE2056-20P 50; 63; » 25 16 9 P00
AE2056-30P 80; 100
AE2056-40P

O6osnanenus: AE — ycaoBHOe ofozHateHHe BhIRMOTATess; 90 — NOPSILKOBLIA HOMep paspaBorky; nmepsas uudpa 1, 3, 4, 5 — ycnopuoe
0603HAYSKHHE BaJHYKHK BLIKJAIOYATEeds B 33aBHCHMOCTH OT HKOMMHAJBHOTO TOKAa cooTBercTeenHo 10, 25, 63, 100 A; sropas uxdpa 6 —
TPeXMOMIOCKbE C T2NAOBBIM H INESKTPOMArHWTHHIM pacHelMHTensMH; TPeTba nudpa 1, 2, 3, 4 — yenoBHoe OGO3HAUeHHe HaJUYHS CBOGONHBIX
KOHTAKTOB, COOTBETCTBEHHO: OTCYTCTBYIOT, | saMbikalomuil, | pasMbiRaloimluit, | 3aMmblikalomu#l u | paaMmbikaoulull; yersepras uHdpa 0,
1, 2, 3 — ycaoBHOe OGO3HayeHHE NOMONHHTENBHBIX pacCUeNHTaNelf COOTBETCTREHHO: OTCYTCTBYIOT, MHHHMAJbHBI, He3aBHCHMbIR, MHHHMalb-
Mt M HesaBHCHMBIN; 6yksa H — perysmupyeMbifi Gea TemnepaTypHoH KoMReHcauwd. Jomyckaer pery/nupoBky B npenedax 0,9—1,15 HoMHs
HaJbHOrO TOKa paCHEeNHTens; GYKBA D — perynHpyeMmf ¢ TeMnepaTypHOH kommercauuell. JIomyckaeT peryarporky B npepesax 0,0—1,15

= HOMUHANBLHOrO ToKa Pacuenurens.
—




CTaBJAOT COGOfi coyeTaHHe TeMJIOBOTO H 3JeKTPOMAaTHUTHOrO
pacuenurteneii). Bpems cpabartbiBaHHg TENJOBHKX PACLENHTE-
Jefl aBTOMAaTHYeCKHX BHIKJIOUatesel, tak e KaK H Ipeno-
XpanuTenell, yMeHblIACTCA C YBEJIHYEHHEM TOKa, f. € OHH HMe-
10T 00PaTHO3aBHCHMYIO OT TOK4 XapakKTepPHCTHKY. OJIEKTpO-
MarsuTHHIC pacuenurean cpabarTHBaloT NpakTHY4eCKH
MIHOBEHHO HpPH TOKE, HA KOTODPBIH OHH OTperyJupOBaHEL,

Pacuennrenn xapakTepH3ayoTcs HOMUHAAbHbLM TOKOM, T. €.
TOKOM, KOTODbIfi OHM- BBLIEPKMBAIOT HEOrpPaHHYCHHO JIOJITO,
YTO rapaHTHpyerCs 3aBOAOM-H3roToBHTeseM., HaHMeHblIHH
TOK, BHI3BIBAOLIHI OTKJKYEHHE aBTOMAaTHYECKOI'O BHIKJIOYA-
TEJsl, HA3bIBACTCS TOKOM TPOROHUS WIH TOKOM CPOOATOIBAHUS.
Hon ycraskoii pacyenuress nomumaerca macrpofika ero Ha
BHIOpaHHOE 3HAY€HHE roKa TPOranMsl. YcraBka TOKa 3JeKTPO-
MATrHUTHOTO PACUCNMHTENS HAa MIHOBEHHOE cpafaTblBaHHE Ha-
3plBaercs orceuxoli. BaxxHo nopuepknyTb, 4To HOMHHAJIbHBIHA
TOK aABTOMATHYECKOr0 BBIKJIIOHATENS] XapakTepusyeT NpOMmycK-
HYIO CMOCOOHOCTE €r0 KOHTAKTHHIX 4acTeit H COOTBETCTBYET HO-
MHHaJIbHOMY TOKY ero HanGOJLlUero TemnJyioBoro PacUennTesis.

ApTOMATHYECKHE BBIKJIOUATENH PA3AenioTC HA Hepery-
aHMQyembie u geryaupyemsie. K nepruM atwacqrcd aBTOMAaTH-
YeCKHE BBIKJIOYATEJH, YCTaBKH pacuernHreseill KOTOpDBIX OTpe-
T'YNHPOBAHEl HA 3aBOJE-H3TOTOBHTENE M HHKAakuX MPHCHOCcos-
JIEHHH /JIs1 PeryJIHPOBKH B IPOLleCCe MOHTaXka H PKCIJIyaTallHH
ne umeior. Mpyras rpynna cmabxena chnenua/lbHbIMH NPH-
CnoCOO/MCHYAMHE, NO3BOJIAIIEME MEHSTh TOK yCTABKH NyTeM
BO3JEHCTBHE Ha MEXaHHYECKYyI0 CHCTEMy aBTOMAaTHYECKOro
BBHIKJIOYATEA.

Hexotophie THNM aBroMaTHueckux BuikjgouaTeneli (ABM
«3dnextpor») Ha Goabume Tokn (1000 A u Gosiee) cHaGxka-
I0TCS 4aCOBBIMH MEXdaHH3MAaMH, ¢ MOMOLIbLIO KOTOPbIX BO3MOXK-
HO o6ecneynTth CeNeKTUBHYIO paboTy 3allluTHL.

B taba. 10.2 npusBenennl OCHOBHble TeXHHYECKHE XapaKTe-
PHCTHKH cepuH aBroMaTueckux Boikaouateneit AE20. B Tal-
JUUE AAHBl MUIIL JAHHBE A TPEXMOJIOCHBIX BBIKJIOYATENCH
NEPEMEHHOr0 TOKA (BHIMYCKAIOTCHA TaKXKe ONHO-, ABYX- H He-
THIPEXMOJIOCHBIE) ¢ KOMOMHHDOBAHHBIMH pacUelHTeIAMH, II0-
CKOJIbKY HMEIOUIHEe TOJIbKO 3JIeKTPOMAarHHTHBE —PacUenHTeJH
(oTCeuKH) B CETAX WKUMBIX H OOLIECTBEHHBIX 3JapHH NPHMEHATD
He pexoMmeHayercs. Hekoropwle annaparhi JAAaHHOM — CepHH
(AE2033-12, AE2043-12, AE2053-12) umetor HE3aBHCHMLIH
pacLenyTesab, NPeAHA3HAYEHHbIH AJ8 AHCTAHLHOHHOrO OTKJIO-
geHHs], OANAKO OHH HMEIOT TOJAbKO 3JeKTpOoMardHTHBHH pacie-
nuresb, Bo3MOXHO perysiHpoBanHe HOMHHAJBHPIX TOKOB pac-
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genurenell B mpefedax 0,9—1,15 (Tonbko TNpPOMeRYTOUHBIX
3HaYEeHUIl HOMHHANBHOTO TOKa). Pacuennrenn ¢ HOMHHANLHBIM
TOKOM, DPABHHIM HOMHHAJBHOMY TOKY aBTOMATHYECKOIO BHI-
KJII0YaTes], PeryJHPYIOTCS TONBKO B CTOPOHY YMEHBIUERIiS,

Ha puc. 10.2 npuBenenn 3alIMTHHE XapaKTEPHCTHKH aB-
TOMAaTHUeCKHX BeIKJIWOuartenefi cepun AE20 mnpu wnannunm
ycTpoicTs Temnepatypuoit komnencauuu (pHc. 10.2,a) u Ges

tCPJC . tpp,c N Jl

i i fi .

LU == = 10002 - = hiinal
— \\ - TN, = =

100 NN 0 l\
~ S
" = 0 BRI
T I , =

Bl AN pE Basihal
i T N == :Ir_tj: ﬁ_%’ SR¥

[ L] N O e e s
w RIS b 1T 152 3[7)4 56783 om

)

Puc. 10.2. 3auruthble XapakTepHCTHKH EbIKAodaTedell cepun AE20 ¢ gom-
GrHUPOBAHHBIMH paclCNHTeNsMU NPH TeMTepaType 20 °C:
a — ¢ TeMnepaTypHOll KoMMeHcauneli; 6 — Ges TeMuepatTypHOf KOMNEHCALMA

TeMNiepaTypHo#i KoMnencauun (puc. 10.2,6), a na puc. 10.3
JlaHa 3aBHCHMOCTb KPaTHOCTH HX TOKa cpaGaTBIBAHMSA OT TEM-
nepatyphl OKpyalolilefi cpefrl. ABTOMaTHYECKHEe BHIKJIIOYaTe-
au cepun AE20 Bmmmyckamores Ha HOMHHasbHBie TOKH 10, 25,
63 u 100 A. YcraBKa 3/1eKTPOMAarHHTHHX pacuenureneil mo to-
Ky cpabareiBanus B 30He K3 (TOK OTceuxku) IS BCEX BHIKJIO-
yarenefi cepun AE20 pasna 12, DnekTpoMaTHHTHHE pacile-
miTenH ne cpabatweiBaior mpH Toke, paBuoM 0,8 Toxa ycTaBky,
u cpabareiBaior B Teuenue 0,04 ¢ mpu toke 1,2 TOKa ycraBKH
u Oonee,

ApTOMaTHuecKHe BhIKJIOYaTeaH cepun A37 BBEIyCKaOTCH
Ha HOMuHaJbnbie TOxu 160, 250 n 630 A u mHpoXo npHUMeHs-
10TCA ]Il YCTAHOBKH HA BBOJIHO-PaCHpefesHTCHBHBIX YCTPOH-
CTBax H pacnpefienureabrblx mutax. OHU NPeAHA3HAYEHBl ANd
HEUACTHIX ONEPATHBHHX BKJIOUEHHH U OTKJIOYCHHI 3JeKTPH-
yecKux Lenell no 220 B nocrosHnoro toxa u Ao 380 B mepe-

143



Ta6auma 10.3. OcHoBHble TEXHHYECKHE XAPAKTEPHCTHKM TPEXNOTIOCHBIX
ABTOMATHMYECKHMX BbiKJKWuaTeneill A37 nepeMEHHOro TOKa -CTALHOHAPHOTO

ucnoaxenus (no 380 B, 50 I'n)

o . HoMuHanbuas ycras-
& &< | HoMunaneHeilt Tox, A |ka Toxa pacuenutens, IpeRensHas
’E g A KOMMY TallHOK-
Tan pblkJIO9a- 3 % E H%acs; bcn;);gg:
Tend S5 | anextpo- | noso- renno-|  smexTpo- Hetlt TOK K3
g gg :g"g:fgfo' ro pacus- | goro MaruuT- npn 380 B,
Z 5% | uenurenn NUTENA HOTrO 50 Ty, KA
Tam
160Y3 | 160 160 16 18 630 5,5
ASTIO®Y 20 23 630 10
25 29 630 15
32 37 630 (1600) 20
40 46 630 (1600) 20
50 58 | 630 (1600) %5
63 73 630 (1600) 25
80 92 630 (1600) 25
100 115 630 (1600) 25
125 144 630 (1600) 25
160 184 630 (1600) 25
A37269Y3 | 250 250 160 184 | 2500 35
200 230 2500 35
250 288 2500 35
A37360Y3 | 630 400 250 288 | 5000 50
320 368 1 3200 50
400 460 4000 50
630 500 575 5000 50
630 725 6300 50

NMpumewanusn: 1. Tok, KOTOpEIfi BLIKJIIOHATENbL MOXET OTKNIOYaTth | pas, fo-
Cne €ero ero AaneHeiiilas paGotTa He rapaHTHPYETCS, NpeBHULAET NPENENBHYI0 KOM-
MyTaiHOHHYIO CIIOCOGHOCTHL Ha 2—3 KA.

2. TOKH BKJIOYEHHS! He3aBHCHMOrO pacleNHTeast NpH Hanpsixcenuu 380 B ansa B~
Kmouatenedl I u Il Bennunust 4,3 A, 111 Benuunnbl — 4,5 A,

3. TOKH BKJIIOUEHHS IHCTaHIHOHHOrO NPHBOAA (DK Hanpssennmn 380 B pas Bri-
Kntoyatenelt I u II sennunns 6 A, 111 Benuuubnl — 18 A.

4. TOXK BKJIOYEHHst BCOOMOTaTeNBLHBIX KOWTAaKTOB 2 A, TOK OTKMOyenusn 4 A.
Npegenshast KOMMYTaHOHHAsT CIOCOGHOCTD 15 A.

5. O6o3HaueHHsi: @ ~ peHOMIACTOBBIL Kopryc; ¥ — st yMepeHHOro kJuMata;
3 -- KaTeropus pasMeutenust no FOCT 15543—70.

MEHHOro ToKa yacroroll 50 uau 400 Ty, a Takke AAS 3auUHTH
nenu npu K3, meperpyskax u HENOMYCTHMBIX CHHMEHMSIX Ha-
NPSIYKERHS.

ABTOMaTHYeCKHe BHIKJIIOUATENH H3TOTOBJAIOTCS IBYX- H
TPEXNOMIOCHBIMH H HMEIOT CTAlHOHADHOE H BBIABHIKHOE HCHOJI-
HenHe, uTO obecneunBaer Gosblune YAOGCTBA NPH KOHCTPYHPO-
BaHUH OJIOYHBIX paclpelesiHTeJbHHX YCTPOHCTB. 3alHTHBIMH
3/7€MeHTAMH B HHX ABJAIOTCH 3JEKTPOMATHHTHBLIE, TEIJIOBBLIE
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uau te u Apyrue (koMOuHHpOBaHHBIE) pacuenutenu. Mmeercs
TaKe HeaBTOMaTHYeCKOEe HCIIOJTHEHHE.

B tabsa. 10.3 panul OCHOBHLIE TEXHUYCCKHE NAHHBIC TPEX-
MOJIOCHBIX aBTOMAaTHYECKHX BHIKMouateneil cepun A37 nepe-
MEHHOTO TOKa HanpsxenueM a0 380 B, sacroroit 50 'y ¢ anek-
TPOMarHUTHEIMH H TENJIOBBIMH PaCUENHTENSIMH, NPHUMEHsIeMbIX
B 3JIGKTPOYCTAaHOBKAX MMJBIX H OOLIECTBEHHBIX 34 aHHI,
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Puc. 10.3. 3aBHcHMOCTE KPATHOCTH TOKA CpPaGaTbHIBAHHA aBTOMATHMUECKHX
BHIKJoyatedei cepun AE20 or TeMnepatypsl OKpyKaioillell Cpefsl:

1 — ¢ TemnepaTypHO#t KOMNeHCallHEl; 2 — Ge3 TeMnepaTypHO! xoMileHCalHK

!
75 2,00

i
]
{
]
1,

ABroMarHueckne BHIKJIIOUATEH AAHHOK CEpHUH MOryT cHal-
XKaTbCA [NOMOJHUTEJbHO HE3aBHCHMBIM pacuenureseM Ajs Ad-
CTaHLHOHHOTO OTKJIIOYEHHS, pacUeNHTeNeM MHHHMAJBHOTO Ha-
NPSKEHHA, OTKJIOYaloUM BHIKJIIOYATeNb NPH CHHIKEHHH Ha-
npsikerusa 10 30 Y% HOMHHAJBHOTO, 2JIEKTPOMArHHTHEIM H pyd-
HbiMB TIpUBOZamMu 1 #HaloOpOM ChelHafdbHBIX KOHTAKTOB AMS
paboTsl B CxeMax ynpaBJeHHS.

3aimuTHas XapakTEPHCTHKa BHIKMOuarenell cepuu A37 ¢
TEMJOBBIMH pAacUenuTeSsiMH ¢ o6paTHO3aBHCHUMOH OT TOKa
BBIEPIKKON BpeMenn npuBescHa Ha puc. 10.4.

KpoMme omucaunbix BHILIE CJEAYeT OTMETHTH LIHPOKO MNpH-
MEHsSIeMBi€ JIByX- M TPEXMOJIOCHBIC aBTOMATHYECCKHE BBIKJIOYa-
teqin ATT50 ¢ aekTpOMAarHHTHHMH H TEIVIOBLIMH pacUenuTes-
MH, peryanpyeMbiMi B npenenax (0,6--1)Iyon Ha HOMHHAJb-
Hele TokH 1,6; 2,5; 4; 6,4; 10; 16; 25; 40 u 50 A*, a Takke

* MoryT uMeTb ABa HCNOJHEHHS: B IJJACTMACCOBOM KOPNYCe MJM C JO-
NIOJIHUTEJBHEIM (N0 3aKkasy) MeTajIMyeCcKHM KOPNycOM (CTereHb 3auliThl
1P54).
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arTOMaTrHyeckHe Bblkjouartenn cepun AK-63, o6opynoBannnie
3J€KTPOMArHHTHBIMH HJH 2JIeKTPOMAarHHTHHIMU C THAPABJAHYE-
CKHM 3aMejiJleHHEM pAaCLENHTEJSIMH, BCe eHle BHIIYCKAEMBIE
O.IHOMOJIIOCHEE  aBTOMaTHdeCKHe Boeikmouarenn ADB-25m ¢
TEIJIOBHIMH pacuennTeNsaMi HA HOMHHAnNbHHE TOkH 15, 20,
25 A, a TakKe HOBHE OJHOIMOJIOCHbBE aBTOMATHUYECKHE BBHIKJIO-
yatern AE1031 ¢ komOGunmpoBannbiMu pacuenurensmu 6, 10,
16, 25 A.

1,°C
70000
S000+
nggg ! Prc. 10.4. 3amuThbe xapakTepuc-
ot I Y THKH TEIVIOBHIX pacuenHreliell aBTo-
AN MaTHYecKoro  BbIKJIiOYaTeas  A-37
27% LN OpY  TPEXNIOJMIOCHOH (AJS  TPexIo-
v N NL7 JUOCHOTO BBIKJIIOYATENS) M JABYXIO-
50 N 2 JIOCHOH (AN ABYXIIOMIOCHOrO BHI-
Z0 XX K/TIOYaTess) Harpy3ke M TeMuepa-
0 N Type OKpy»Kaiouiero sosayxa 40 °C:
o ‘\ N 1 -— AJf1 BLHIKJAKORaTens I BennuuHb C Ten-
2 N ~ et
\ JIOBLIMH pacClenHTeNsMH Ha HOMHHAaJb-
7 J ublfi Tox 100, 125 H 160 A npepemeHHOro
5 AN TOKa 3actoroit 50 I'il; 2 — xns BHIKAKOYA<
02 N Tens Il BenHYuMHB C TENJOBHIMH pacie-
d fIHTeNAMHE Ha HOMHHAABHLHI TOk 160, 200

705152 3 & b 810 -I/IHDM 1;02?3 A  mnepeMeHHOr0 TOKa 4YacToToM

10.3. Buibop M pasmelieHue annaparoB 3aiuMThl

Bufop amnmapatoB 3alUHTH NPOH3BOAHTCH C y4yeTOM CJe-
LYIOLHX OCHOBHBIX TPeGOBaHHIi:

1. Hanpsixkenlie # HOMHUHAJIBHEIE TOK amnnapaToB AOJIKHBI
COOTBETCTBOBATbL HAINPSIZKEHUIO M PACUETHOMY  JIHUTEJLHOMY
TOKy ueld. HoMmHHanbHBHIe TOKHM pacuenHrtesiell aBTOMartHue-
CKHX H IJIaBKHX BCTaBOK IpeNOXpanHHuTeseil HYXHO BHOHPATh
[0 BO3MOXKHOCTH HAHMEHBUIMMHM IO pacueTHBIM TOKaM 3STHX
Yy1acTKOB ceTH. AMmapatsl He AO/XKHB OTKIIOUAThH YCTAHOBKY
[pH Meperpyskax, BO3HUKAMOUIHX B YCIOBHAX HOPMAaJbHON SKC-
NJyatanuy, HampuMep NpPH BKJIOYEHHH KOPOTKO3aMKHYTOrO
3IEKTPOJBHTaTe NS, ONHOBPEMEHHOM BKJIOYeHHH TDYINBl JaMil
HT. I

2. AnmapaThl 3aliuTh JAOJ/KHH OOecleuHBaThb HANEKHOE
OTKJIIOUEHHE OZHO- H MHOro()asHbX 3aMBLIKaHHH B CeTsAX C IJy-
X03a3eMJeHHOH HedTpanabio (cM. ra. 15).

3. Hoaxna OblTe obeciiedyeHa M0 BO3MOXKHOCTH CEJeKTHB-
HOCTb AeficTBUA 3alHUTHL.

146



=z TaGauna 10.4. Pacyernsie ¢opMyan aas BhiGopa annapaToB amuTH B OCBETUTENBHBX M CHAOBHIX CeTHX

*

Lyl

Annapar SallHTH

PacuyeTHue hopMyan

OcReTHTeNbHKE CETH

Cua0BLIE CeTH

Jlamnu naxa- | Jliomunectent-| Jlamoer JPJI, JIHHHE K OAHROYHHIM JlnuuK x TpynnaM
JIHRAHH 51 HRIE JTaMOb APH, NHaT NIEKTPONPHEMHHKAM 2J1eK TPONPHE MBHKOB
Mnaekan scraeka npego-| Ipe>Imar | fue>Imax {/ec>1.2 Imax Ise>ITnomn Ipc>Imax
XDaHHTEAA » ’
Ipe> I nycul @ 1> (l'uycﬂ+1ma,, )a
* %
TemnoBoft pacuenuress as-| 1p>/mgx Ip>Imex |1p2131mgx| 1p>1,25 1;;M. s 12 1,1 Ly
TOMAaTHYECKOI'O BHIKIOMATENs
€ HeperynupyeMoHl u peryJiu-
pyemoii  06paTHO3aBHCHMOM
OT TOKa XapakTePHCTHKOH ¢
HOMHHAJIBHHIM TOKOM paclie-
HHTENS
* x% ¥ b
Kombunupoanustt  pacue-| Ip>lgp, | Ip>Imax |1p>1,3Imax Ip>1,25 15y, 1,>1,1 Lpgy

NATe/lh aBTOMaTHYECKOTO BHI-
KJIouaTeia C HeperyJaupye-
MOl B perynupyemoi ofpar-
HO33aBHCHMO/t OT TOKa Xapax-
TePHCTHKOH ¢ HOMHHAJBHLIM
TOKOM pacCleNnrtes

Iyer, 50> 1,2 Inycx

* (dopMyna AAHA AJA ABTOMATHUECKHX BuKJOYaTenefl ¢ KPATHOCTBIO TOKAa OTCEYKHM He wMeree I0.
** [Ipu ycTaHOBKE aBTOMATHYECKHX BEIKMIOYaTenell B wkady nHoBsirapmye KoshdHUHEHTH He BBOASITCA, TaK Kak GopMyaw crpa«
BEANMMBL LJS TeMNEPaTyph okpyxaouel cpeam 40°C. Has auruB K 3N1eKTPONPHEMHHKAM, He OGOPYAOBAHHHIM BJEKTPONBHIATENAMH, KO+

abdunentst 1,25 1 1,1 we BoATCS.

lyer, 50>t ’2(’nyc14+
+1 max),

puMeuanue [IpHseleHHne B TaGAHLE KO>(hPUUHEHTH DPHHATH € YYEeTOM aNepHOAMYECKOH cOCTaRAsOmel NYCKOBOIO TOKa.




C yuetom yKasaHHHX TpeGOBaHHil cJelyeT BHIOHDATDH
WIaBKHE BCTABKH NPEJOXpaHHUTEsNeH H pacUelHTeNH aBToMa-
THYECKHX BHIKJIOYaTesell o COOTHOLUEHUsM, MPHBEACHHEIM B
T1a6a. 10.4, xoTOpble MPUHATH HA OCHOBaHHH KATaJOXHBIX JaH-
HBIX H 3alIHTHBIX XapaKTepHCTHK.

B 71aba. 104 u nanee NpHHATH CJAeAywouUiHe 0003HAUECHUS:
Isc — HOMHHAJBHBIA TOK NJAaBKOH BCTABKH IPelloXxpaHuTte-
aa A; Iy — HOMHHAMBHEIH TOK TENJIOBOTO UAH KOMOHHHDOBAH-
noro pacuenutesns, A; Iycrso— TOK ycTaBku (cpabaThiBaHMsI)
3JIEKTPOMArHUTHOTO DacUenHTesIi MIHOBEHHOTO HeHCTBHA, A;
I'max — pacueThelfl TOK Harpy3kM, A; Ipoms — HOMHHAJBHBINH
TOK 3JEKTPONPHEMHHKA, A; Inyex — NYCKOBOH TOK KOPOTKO-
3aMKHYTOTO 3JIeKTPOABHTATEeJs UJH APYyroro 3JeKTPONpHEMHU-
Ka, A; [ ;ym— HaHOOJBIIMA TyCKOBOH TOK OfIHOrO  3JIEKTPO-

geuratenst B Aannofl rpynne. Tlpy onHOBpeMEHHOM 3alycke
IPYNIEl 3CKTPOABHTaTENEH — CyMMapHbIH NyCKOBOH TOK 3TOMH

’

rpynnet, A; I . — pacCyeTHBii TOK OCTaJIbHBIX 3JEKTPOABHIa-

Tesiefl rpynnbl, paboTalrlHX B AAHTEJNBLHOM pexHMe, A; o —
Koa(pOHUHEHT, 3aBUCAILUH OT YCAOBHE H ANUTENbHOCTH NYCKO-
BOro nepuoja. Moxer npunHMaThCs paBHEIM 2,5 BO BCex Cly-
yasix, 3a HCKJIOUEHHEeM JHHUH K 3JeKTPOJBHraTeNsaM <
AJUTENBHOCTBI0 NMYCKOBOro Nepuofa OGonee 2—2,5 ¢ (kpyi-
HBlE BEHTHJAATOPH € GOJBLIIHMH MaxOBHIMM MACCaMH, JHOTH
H T. 1.); B 3THX cJyuanx npuaumaercs a=1,6.

TensioBuie ajieMeHThi pede, BCTPaHBaeMBiXx B MariHMTHbIE
nycKatedd, BHIOMPAIOT No (OpMynaMm, NMPHBEAEHHHIM B TalJl.
10.4 nng aBTOMAaTHYECKHX BBIKJIOYATENCH C TENJOBHIMH pac-
LEMHTEIAMH.

Hopmupyembie Benuvuunbl. I'pynnosble nunHH ceTell BHYT-
PEHHErO OCBELIEHHA NOJIIKHBI OBITh 3alUHLIEHEl IPEIOXPaHHTE~
JAMH HJIM aBTOMATHUECKHMH BHLIKJAIOYATENSAMH Ha TOX He GoJee
25 A. HMckaioyenreM ABMAIOTCS FPYNNOBHE JHHHH, MHTAIOMHE
rasopaspsiiHble JIaMIIBl eAHHHYHOH MolHocThio 125 BT n 60-
Jee unu gamnsl Hakaausanusg 500 Bt u Gonee, XOTOPHE AONy-
cKaercsl 3alHUIaTh NJAABKHMU BCTABKAMH [PENOXpaHHTeseH
AN pacuenuTeNsiMi aBTOMATHUECKHUX BHIKJKUaTeJeldl Ha TOK
10 63 A. Tok anmmapaTtos 3alHTL TPYNNOBHIX JHHHI, MHTAK-
uxX JaMnel MOIHOCTBIO 10 XBT u 6o7ee, AOJKEH COOTBETCT-
BOBATH TOKY JIAMMHL

Has rpynnoBHX JNHHHE, MHTAIOLHX OCBETHTEJbHBEIE H OB
TOBble 3JEKTPONPUEMHHKH KBADTHD, NMNABKHE BCTABKH Mpeso-
XpaHHTeNed HJH TEIVIOBble ¥ KOMOHHUPOBAHHBIE PaCLENUTENH
aBTOMaTHYECKHX BKJIOUaTesell AJA IPYNNOBOH OCBeTHUTEJNBHOH
cetd JOJKHH ObIth 16 A, 1mitencenbHoli cet — Takxke 16 A
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(npy TOAKJIOUEHHH KOHAHLHOHEpa — 25 A); Ansi caMOCTOsI-
TeJIbHOH TDYIIE MHTAHUS ORITOBBIX MawdH a0 4 kBt — 25 A,
LAl TPYIIBEl TIMTAHUSA 3JeKTponaur Ao 58 kBt ¥ 1o 8§ kBr —
co0TBeTCTBEHHO 32 W 40 A; nng aHEHMH OT 3TAaXKHBIX LIHTKOB
B rasu(UUMPOBAHHBIX [IOMax M JOMax C JEKTPOTVIHTaMHu IO
5,8 kBt — 40 A, B momax ¢ sJaekrponauramu or 5,9 10 8 kBt —
50 A.

Buoibop cewenuii nposodos u kabeaeti B cootBercTeun ¢ ITY3
JNONKEH MPOH3BOAHTLCH HAPSAAY C BHIIOJHEHHEM JPYTHX Tpe-
6oBanHil C cOOMIONEHHEM ONMpe/ieIeHHEIX COOTHOLUCHHH MeXAy
TOKAMH 3allHTHHX annapaTtoB W AONYCTHMBIMH TOKAMH, T. €.
NPONyCKHO# cMocoGHOCTHIO MPOBOAOB H Kabenel. B cerax, 3a-
MM AEeMBIX OT NePerpy3KH, 3TH COOTHOLUEHHS 4aCTO ABJSIOTCS
onpeAendaoUHMH.

YcnoBHe COTBETCTBHSI HOMHHANBHOMY TOKy HJIH TOKY TpO-
ranHsa (cpabaThiBaHHs) 3alUTHOTO anmapaTta [sa. BeIpaxKaer-
sl Ceiy'oUIHM 06pa3oM:

1n0u>13,aK3/Km (101)

rie K; — KpaTHOCTH JOMYCTHMOI'O TOKa TPOBOAHHKA MO OTHO-
LICHHIO K COOTBETCTBYWOLleMy TOKY 3allHTHOrO annapara;
K. — nonpaBounstil K03 QHUIHEHT Ha TeMOepaTypy OKpykaro-
uiedt cpensi.

Haumenbwne 3nauennst K, ycranosnennste ITY3I [20],
npusefieHs B Taba. 10.5.

Kak ckasano Bbile, BoiOpanHHble 3allHTHHE annaparsl H
ceueHHs] NMPOBOMOB MOJUKHBI OTBEYarh euie OfHOMy TpeboBa-
HHIO: 00A%HO GbiTh ObecheyeHno HaOescHoe cpabarviganue 3a-
WUTBL NP KOPOTKUX 3AMbIKAHUAX 8 KOHYe Aunuu (cM. ra. 19).
Onnako npu obecneyeHHH COOTHOLICHHil, yKa3aHHBHIX B TalJl.
10.5, B ceTsx, 3amumaeMux Toabko or K3, T. e. He Tpebylo-
LIHX 3alUUTH OT NMeperpysKH, pacyeTHas MpPOBEPKAa KPaTHOCTEH
ToKOB K3 MOxKer He MPOU3BOAHTHCH.

Ilpu pasmeujenuu annaparos 3aujuTsl B  JICKTPHYECKOR
ceTd HEOOXOAHMO PyKOBOACTBOBATBCS CJAEAYIOIHMA YKa3aHHs-
mu ITY3 u crpourenvhbix nopm CH 543—82, CH 544—82:

1. Annapatsl 3allHTH JOJKHBl paclojaraThCsl B MeCTax,
[0 BO3MOXXHOCTH JIOCTYNHBIX Jis1 OOCJIy>KHBAHHA, H TaXHM 00-
pazoM, uto6nl OblJa HCKJIOYEHA BO3MOXKHOCTL HX MeEXaHH4Ye-
ckux mnoBpexnaenuil. JlocTyn x anmapaTtaM 3allMTH € OTKDBI-
TBIMH TOKOBEIYUIHMH 4acTsIMH pa3peuraercs TOJIbKO KBaNH(H-
LHPOBAHHOMY MepPCOHANY. ¥YCTaHOBKA AOJMMKHA BBIMOJIHATLCA
TaK, YTO6BI HCKIIOuHTL NpH pabore ¢ HeHl omacHOCTb /s 006-
CJIyKHUBAIOLLEro MepcoHana UM OJsi OKPYKAIONIHX MPEJMETOB.
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TaGarna 10.5. Hawmenoline 3naueHna Kodddunuenta K; npy sawure

ceTed npeJoXpPaHUTEIAMY H ABTOMATUICCKHMY BHIKJIIOYATEIAMH

Annapartet
ABTOMAaTHYECKHE BBHIKJIOYATeNH, HMEIOLIHE
PacuenntenH
TEIIOBO K HAM
TIpefoxpa- | TEINIOBOH HAR |~ womMGuunpo-
XapakrepHcTHKAa CCTH HHTENH KOMGUHHKPO - BaHHpH ¢ JEKT pO-
K<l K| BaHHBIl € perynnpye- MarHHvHBI
3~ Ion"'1' | yeperynupye- MOl OgpaTHO- MTHOBEHHOIO
BC MOH 06paTHO- | sappcumoft OT ReliCTBHS
3aBHCHMOH OT | 7oxa xapaK- (oTceuxa)
TOKAa XapaK- TepHc THKO ! Ks<lnouKn'
TePHC THKOR Ks"gln uKu/ Megr. 0
K3<InonKnle o yer,
cp
Cetn, s3ammumae- 0,33 1 0,8 0,22
Mbl€ TOJBKO OT KO-
POTKHX 3aMEIKANHH
Cern, samumae-
MEBI€ OT Heperpysok:
a) nposoja ¢ 1,25 1* 1 1,25
TIOJIHBHHHJIXJIO-
punHOH, pe3uno-
BOIl HJIM aHaJo-
rHYHOf TO Ten-
JIOBLIM  XapakKre-
puctTHkaMm H30-
nsuuedt
6) kabean ¢ 1 1 0,8%* 1
GyMaolit u30-
asiumei

NpumewaHnua: L. Y apTOMaTHYECKHX BBIKNIOYaTeNell, HMEIOIIHX OAHOBpE-
MEHHO TeMMOBOH M S5JEKTPOMArBRTHBIH pAaCLENHTENH, K,, NPoBEPsIeTCA  TOJBKO st

TEIJIOBOro pacpennteNs (PeryiHpyeMoro ¥ HeperynnpyeMoro).

eqeHHA NPOBONOB H kabenell nnst oTBETBNEHHH K KOPOTKO3AMKHYTHIM 3JIEKT-
POHBHIAaTENsIM B CETAX, NPOJOMMSHHHX B HEB3IPHBOONACHHIX NOMEMEHMAX N 3aiuulae-
MBIX. OT Neperpys3KH, BHIGHPAOTCt NO HOMHHANBHEIM TOKaM 3JeKTpojBHratencit (Bo
Bapripoonackbix — 125 % 7 HOM - .

3. Ecnn TpeGyeMass JONYCTHMas TOKOBag Harpy3ka NPOBOAHHKA, OfipejiesieHHas
1Mo TallHue, He COBNAZaeT € JaHHBIMH TabJNHLl AONYCTHMBIX Harpysok no V3
(1abn. 9.5), TO nONyCKaeTCsi NphHMeHeHHe NPOBOAHHKA GJHXKajiluero MeHbuero cede-
HHsA. OIHAaKO NPH 3TOM JONYCTHMBLIR TOK NPOBOAHHKA HE HOMxKeH GBITh MEHbIUE pac-
4YeTHOrO TOKa JIHHHH.

4. Tok cpaarTHBaHUA (TPOraHus) MOXKET ONPEAeNATbCA No (opmyae ’cp=1=25’p'

* Ilns NPOBOAHMKOB BCEX MADOK.

** Jlna kaGenefi ¢ GyMaxKHOji u3onsiHelli M C H3onsuuel M3 BYJKAHH3MPOBAHHO-
ro NOJHITHNIEHA.
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2. Anmapatel 3alUHTHl CJEAyeT YCTAHABJAMBaThb BO BCEX
TOYKaX CeTH, IJie CeyeHHe NMPOBOJHHKOB YMEHbLIAeTCA IO Ha-
NpaBJiennio K MectaM Notpebienus 3J€KTPOIHEPTHH.

3. Ilpenoxpanures U aBTOMAaTHYECKHE  BBIKNIOYATEH
OOJIKHBI YCTAHABJIMBATHCA HA BCeX HODMAJIBHO HE3a3€MJICH-
HBIX asax. YcraHoBka annapaTtoB B HyJeBEIX NPOBOJAX, B TOM
yHCJe B JIByXTNPOBOAHBIX I'pyNnax, ne tpebyerca. Mckmouenne
COCTAaBJISIIOT CeTH BO B3PLIBOONACHBIX MOMEILEHHAX knacca B-1,
rlie annapaTel 3allUTBl YCTAHABJAHBAIOTCA B (Pa3sHOM H HyJe-
BOM NpoBojax. B oTHx moMelleHusax A/s 3aHyJeHHs IpOKJa-
JBIBAETCSA CaMOCTOATENbHBI MPOBOAHUK.

4. Ha xBapTupHBIX IPYNNOBHIX IHTKAX aNNapaThl 3aIUTHI
(mpemoxpanuTeNH H aBTOMATHYECKHE BHIKJIIOYATENH) JOJIKHBI
yCTaHaBJIMBaTLCsl TONBKO B (asublx nposojaax. Ilepea cueruu-
KOM YCTAHABJIHBACTCH ABYXIOJIOCHBIH BHIKJIIOYATENDb, OTKJIIO-
YaIHi He TOJMLKO (hasubifl, HO M pabOYHil HyJEBOH MPOBOX
Beojga B ksaptHpy; I'OCT nonyckaer ycranaB/HBaTbh OAWH
TAKOH BBIKJIIOYATENL Ha [Be HJH 4YeThlpe KBAPTHDPRH], YTO CBA-
32HO C KOHBIOHKTYPHHIMH COOOpaiKeHHAMH, HO yXyjaulaeT yC-
JIOBHSI 3KCIJTyaTaLHH, )

5. ¥cranoska annaparos 3auyurel 8 Hyaseeblx npogodax,
ucnoab3yemoLx 045 30HYAEHUA, 3anpetiaeTcs.

6. Ilpu ucnonb3oBanHu NMPOBOJHKOB C Heropiodeli 060J04-
KOl MNM Npu Mpoknajike HX B Tpy6Gax, a Takxe NPU YCIOBHH,
YTO CEYEHHE MPOBOJHHMKOB MeXy MUTAIoUIelH JHHHEH H 3auuT-
HbeIM annapaToM B3siTO HE MEHee 4yeM MOC/e 3alHTHOrO amia-
para, onycKaeTcs yCTaHABJAHBaTh alnapartsl 3alUUTH Ha pac-
cTosiHUH o 6 ™ oT nuratomel aunun. OTKpuITasg MpoK/Aaaka
NPOBOAHHKOB Ha 3TOM yHaCTKe OOMYCKAaeTCs TOJMbKO B HeNO-
}apooNacHBIX IMOMEIICHHAX MO HECropaeMbiM MOBEPXHOCTAM.
Iinst oTBeTBIIEHMI, BHINOJHEHHLIX NPOBOAHHKAMH B TpyGax
HJIM MPOBOAHHKAMHU C Heropioueéi O0GOJIOYKOH, MpPOK/aibiBae-
MBIMH B TpYAHOJOCTYNMHBIX MeCTax (HampuMep, Ha GOJbLIOH
BHICOTE), ANIHHA HE3alHIICHHOro yyacTka MOXeT OHTb [0
30 M, MpH 3TOM CceyeHHE MPOBOJOB JOKHO OBITH MPHHATO MO
pacyeTHOMy TOKY, HO He MeHee 10 Y mpomycKHO# CnocoGHOCTH
3allHIUEHHOr0 yyacTKa JHHHH.

7. Eciin 370 MPH3HAHO LEJNecO06pa3HbiM M0 YCJAOBHAM K-
CnJlyaTanuy, AONYCKAeTCs TaKxe He YCTaHABJIUBATh annaparsl
3aUIMTHI: @) B MECTe CHHXKCHHUSI CeYeHHs] MHTAIOLIEH JHHHU TIO
€e JUIHHE H Ha OTBETBJICHHH OT Hee, eCJIH 3alHTa Npeabiayue-
IO yyacTka JIMHHH 3alIHILAET YYacTOK CO CHHIKEHHBIM CEUCHH-
€M WJIH eCJIH He3alIMIICHHLIH Y9acTOK JHHHH HIH OTBETBJICHHS
OT Hee BBINOJIHECH NMPOBOJHHUKAMH, CeUYEHHsI KOTOPHIX OpPHHSTHE
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HE MEHEee MOJIOBHHBI CEYEHMH 3aLIHIUEeHHBIX YYacTKOR; 6) Ha
OTBETBJIEHHSX OT MHTAIOLLEH JIMHUY NPOBOAHHKOB leneil n3me-
peHus, YNpaBJeHNs] ¥ CHTHaNN3alNH, eCIN 3TH NPOBOLHMKY He
BHIXOJAT 3a NIpefielbl  COOTBETCTBYIOLIHX MallI¥H M IIMTOB JHG0
9TH NPOBOJAHMKHM BBIXOAAT 338 MX NPefeJibl, HO TPOJOXKEHE
B Tpy6ax WJd MMEIOT HEropiouyro o6oJouKy; B) Ha OTBETBJe-
HHMSIX NPOBOJHMKOB OT LIHH IIMTa K annapataM, yCTAHOBJECH-
HBIM Ha TOM e II}{Te; NPH 3TOM NPOBOAHMKH JOJIKHE BHIOH-
patbecst O pacyeTHOMY TOKY L€n.

8. YcranoBKa anmapaToB 3aIIMTH 3anpenieHa B Hensx yn-
paBJieHMsi 1 CHrHaJNN3all¥H, OTKJIIOYeHNe KOTOPHIX MOXKET MNOB-
Jeub 3a co6oii onacHbie NOCHEACTBHA (Hanpyumep, OTKJIOUeHHE
NOKapHEIX HACOCOR, aBApUIAHBLIX BEHTHJASATOPOB H T. 4.). Takue
Leny cyaenyeT BHIOJHATh NPOBOAHNKAMHE C Heropooueii 060J04-
KOii 111 NpOKNanbBaTh B TpybOax.

9. llonyckaeTcst yCTPOHCTBO 3alNTH PA3JIMYHBIX yYacTKOB
OLHOM CeTH NpenoXpaHUTeNsIMH H aBTOMATHUYeCKHMH BHIKJIOYa-
tensamu, Ilpy stoM pexoMeHnyeTcs ycTaHaBJMBaTh Npenoxpa-
HUTEJIM Ha TOJNIOBHHIX y4YacTkax cetd. Beibop ammapatoB npo-
M3BOJNTCA NO HX 3alINTHHIM XapaKTepHCTHKAaM.

Inasa oavHHaQUaTaN

PACUET SNEKTPUYECKUX CETEH
No OTKNOHEHMAM U NMOTEPAM HANPAYKEHWUA

11.1. OTknoHeHun HanpsKeHUs

OTkoBeHNs: HanpsiXKeHUsT SABJNSAIOTCS OLHMM M3 OCHOBHEIX KpH-
TepHeB KavdecTBa 3JeKTpOIHepruy. B cBsi3w ¢ M3MeHeHueM Ha-
IPY3KH B TeYeHHe CYTOK M3MEHSIIOTCSt ¥ OTKJIOHEHMs Hampsixke-
HHsl, KOTOpPHIE MOIyT GHITb OTPHLATENBHBIMH B 4achl MaKCH-
MaJibHbIX HarpysoK H HOJIOXKHTENbHBIMH B Yachl MMHHMYMa,
K8K IIPaBuJo, B HOYHOE BpPeMsl.

OTKNoHeHNs: HANpPsiKeHUst B NPOLEHTaXx HOMHHAJbHOIO Ha-
Npsi2KeHNst Ha 3aXKHMax 3JIeKTPONPHeMHHKOB BHpaxawTcs Gop-
MyJioft

V= (Uen - UHOM)IOO/UHOM1 (l 1. 1)

rie U,y — Hanpsikenne Ha 3aXKMMax 3JEKTPONPHEMHNKa, B;
Usom — HOMHHAJIBHOE HATpsiKeHue cetH, B.
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B cootBetctBrn ¢ F'OCT 13109—67* ycrtanoBieHn mnpe-
JieJibHBI€ OTKJIOHEHNS] HaNpsiXkKeHud y norpebureneii:

YipellenbHo
AonycTamoe
IloTpe6uTemm OTKJIOHEHME
HanpsKeHus,
%
OcBelllenre MUILIX SHAHHA . . .+ o 4 o« v 4 » o =5
Pabouee ocBeinenne oOiliecCTBeHHBIX 34aHHH W NoMellle-
HH,, B TOM YHCJle BCTPOEHHBIX B XKuJble jaoMa (KOMMY-
HaJIbHO-OLITOBHE NMPEeANpUATHS, MATrasvHel H T.M.) . . . . Or +5
- z0 —2,5
3BaKyalMOHHOE M aBapuiiHOE OCBellleHne INOMellennH,
yKa3aHHHX BM. 2. . . . . . .. e x5
3.HeKTpO,ZlBHI‘aTeJ1H npu xnn’re.nbnon paﬁoTe B yCTaHOBHB-

LeMcsl  pexxume . . . C e e e s +5
DJNeKTPOBHI aTeMH (OTlleJlebIe) 0c060 yna.neHHue .. —10
Ocpemienne B aBapuiiHOM peXuMe . . . . . .. —12
JNeKTPONNIHTH B KBapTHPaXx, BO}IOHaFPEBaTeJIH, KOHIH-

nuovepl B T.0. (o I'OCT w TexnuuecKMM ycloBHSM Ha

STH IPHOOPH) " . . . . & & & . & v v s o & » s +10
Ha saxumMax myckaeMoro sJieKTpOINBHIaTeNIs: -

NPH YACTHIX MYCKAX . & « o o o « o + + « s o a —10*

NpH PefKHX NMycKax . . . . e e e e e e -~ 15%

KpaTKoBpeMeHHas paboTa B yCTaHonaneMCﬂ pexuve

(HanpuMep, BO BpeMsi NycKa npncoennnennoro K TOH Xe

CeTH SNeKTPOLBHraTeNst) . . . . e e ke e s —20%

Jlomalunye XOJONHNBHHKH, MOpOBHJIbHHKPl e e e s Or +}g
no —

* JIpupell€HRbLIE OTKNOHERHs HaNpsXKeMMsi MoryT GbiTb YBejinueHbl B 3aBMCHMO-
CTM OT HayaJibHOTO MOMEHTa NPHBOJKMOTO MEXAHM3Ma, NYCKOBOr0o M MaKCHMaJLHOTO
MOMEHTOB 3JEKTPOIBHraTeseil (NPDMBOOATCS B KaTajorax), €cjH 5TO NOATBEPXKAIETCH
CrienHaJkHBEIM pacyeToM (em. ra. 12).

11.2. PerynupoBaHnme HanpsKeHus

B 3neKTpuUecKHX cHcTeMax coryiacHo peitctByiomum Y3
JOJIKHO OCYLIEeCTBJSITECS BCTPEYHOE pEryJupoBaHNe Hamps-
XKeHHsi Ha LIMHAX NUTAaIOINX noacraHuuii 35 KB n Bouue B
npenenax 0—5 9% womuuanbHoro HanpsixeHus. Ilpumensorcs
Tak:Ke JOCTATOYHO LIMPOKO CHJIOBBIE TPAHC(OPMATOPH € aBTO-
MaTHYeCKHM peryJupoBaHHeM HanpfKCHHs NOX HArpy3Ko# €o
3HayuTeJbHBIM [Mana3oHOM peryJiupoBaHusi B mpejenax 15—
20 %. Onnako B GOJIBLIMHCTBE CJyYaeB NpOLECC perysivpoBa-
HUSl OCYHIECTBJISIETCS B COOTBETCTBHH C rpadHMKOM Harpysku
9HEProcHUCTeM, OTAMYAIOLIMMCS BCJENCTBHE BHICOKOIO yA€JbHO-
r0 Beca NPOMBILIIEHHBIX, TPAHCHOPTHHIX H APYFHX NOTpeGH-
Tejiell OT rpa¥ka KOMMYHaJIbBHO-ORITOBHIX HAarpysok.
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B pesysbTare 3TOro nojjepxaHue HanpsKeHus Ha 3axKu-
Max 3JieKTPOIPHEMHHKOB OOLIECTBEHHBIX H OCOOEHHO KHJIBIX
3manuii B npefesax, ON1HM3KUX K HOMHHanbHOMY, 0e€3 crnenu-
aJIbHBIX CPEJICTB MECTHOro PeryJiHpoBaHHs B Pa3jiHUHOE BpeMs
CYTOK KpaiiHe 3aTpylAHuTesibHO. CyliecTByeT psal Cleuualb-
HBIX TeXHHYECKHX CPEACTB AJA PEryJHpOBaHHs HanpsKE€HUs,
TAKAX KaK KOHAEHCATOPH! IPOLOJBHOM M NONePeyHoll KOMIEH-
calyM, CHHXPOHHBIE 3JIeKTPOABHraTeNH, BOJBTOAC6aBOUHEIE
TparcopMaToOphl ¥ T. A., OAHAKO peryJHpPOBaHHe HaNpsKeHus
B paclpefesHTeJIbHEIX CeTsiX FOPOACKOro THIa CPeRHero ¥ Hu3-
KOro HanpsiKeHHs JO HACTOAILErOo BPeMEHH, KAaK NpaBmJo, He
IPOM3BOANTCS.

OnpezeseHHY O MOJNOXHUTENBHYIO POJib HTPAIOT Ce30HHbIE Ne-
pEeKJIIOYEeHHUs] BUTKOB OOMOTKH BBHICHIErO HaNpfXEeHHs: CHJIOBbIX
TpanchopMaTopoB ropoackux noactanuumii 10/0,4 kB B npe-
nenax +-2-25Y%, ogHaKo 3TH NepeKNIoueHHs, eCTECTBEHHO, He
MOTYT BJIMATb HA Pe3KHEe MOBHIIEHHs HaNpaKeHHs, HanpuMep,
B HOYHOe BpeMsi, KOTAa 3JeKTPHYECKNe Harpy3ku B CeTH CTa-
HOBSITCSI MUHIMaJIbHBEIMK, ¥ HMEHHO B 3TOT NEpHOX BCJEACTBHE
NOBBILICHUS] HANPSXKEHUST CBepX HOMHHAJbHOIO HMeeT MeCTO
pe3Koe cTapeHHe JIaMII HaKaJuBaHHs 00111€10MOBOTO OCBeLle-
-Hag u 1. 1. ClieiyeT oTMETHTb, YTO NEpexXoJ Ha OCBeLleHue
JIECTHHI[ ¥ KOPHAOPOB C NOMOINbI0 MEHee YYBCTBHTENbHBIX K
H3MEHEHHMAM HanpsIKeHus JIOMUHECLCHTHHX H BoOOnie raso-
paspslHBIX JJaMD HECKOJIbKO YyJyuyHiaeT nojioxkenue. Bmecte ¢
TEM B Yachl HauOOJIBLIMX HArpy3ok TpebGyercsi NOAAepKanue
HanpsxeHHUs Ha yPOBHE, GJH3KOM K HOMHHAJIbHOMY, YTO OYEHb
BaXKHO /11 OONBLIMHCTBA 3JEKTPONPHEMHHMKOB, KaK CHJIOBHIX,
TaK U OCBETHTEJIbHBIX.

W3 u3noxeHHOro BHITEKaeT M3BECTHAs HEONpeneseHHOCTh
pacuera CeTH MO JAONYCTUMHBIM NOTEPSIM HANpsXKeHHs H Heol-
XOJANMOCTb CYHTATBLCSl C HEKOTOPOH YCJIOBHOCTBIO TAaKOro pa.-
teTa. KoHeuHo, 3T0 He HCKI0UAaeT BAMHOCTH paciera CeTH o
IaHHoMy hapameTpy, 6e3 KoToporo obecneyuTb HOpPMAJBHYIO
pabot1y ceTH, 0cOGEHHO B NEPHOJ TIMKOBBIX HAarpy30K, He Npej-
CTaBJIsfieTCs BO3MOXHLIM, B cooTBercTBuM C yKasanuamu I1YyD
[IpH oNlpefleJieHny AONYCTUMOf MOTEPH HAnpPsAXKeHUAA NPUHUMA-
eTcsi, YTO Ha 3a)KMMax Briculero Hanpsikenus (6—10 kB)
TpaHC(OPMATOPOB NOACTAHIHUI TrOPOACKOr0 THNA HanpsiXKeHHe
B NEPHOJA MaKCUMyMa paBHO HOMMHaJABHOMY ¥ UTO, CJEel0Ba-
TEJIbHO, HanpsKeHue Ha ctopoHe 0,4 KB npu xomoctoM xone
TpaHchopMaTopoB B 3T0T nepuof coctasasieT 1,08 Ugom.

BausHue nameHeHus nanpsiKkeHusi CeTH IO Mepe ynalieHus
OT HeHTpa NMTaHuA MANIOCTpUpYeT rpadguk sa puc. 11.1, no-
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cTpPOenHBIfl s nepuona paboTel ceTH B 4ackl HauboJbplinx
Harpy3ok. HaMepeHHe HanpspkeHusi B JIHHHH BBICOKOFO Hanpsi-
xeuusi Ab nokaselBaeT XapakTep YMeHbIIEHUs] HanpsiKeHUs
(OTpe30K m#n) OT LEHTpa NHTaHHA RO CHJIOBOrO TpaHcQopMa-
topa AUap, Otpesck nf=E; nokasbiBaer Han6aBky Hanps-
KeHHsn, OOYCJIOBJEHHYIO YCTaBKOf YCTaHOBJIEHHOTO Ha TPaHC-
tdopmaTope nepeknoyaTesisi (OTBeTBJEHNst) 0GMQTKH BHICIIETO

AUy '”Z(AUBI')

)
Un 3
r
f
m
105 Uyon Mg | AUy .
T
Lyyom n N\, Ve
A B B r v
AUB,- r
6) 7

Puc. 11.1. Cxema (@) u rpaduk (0) u3MeHEHHs HANpSKEHHS B CETH B Me-
pHOA HanboJbluell HAaTPy3Ku:

JI1 — suuns cpefHere Hanpsaxenus; J12 — JHE#S HUSKOFO HaNPsXKEeHHs

HanpspKEHMsl, a OTPE30K fC XapakTepHayeT NOTEPH Hanpsike-
HHsi B caMoM TpaHcpopMmatope AU;. Hanee oTpesok cg otpa-
¥aeT NoTepH HanpsuKeHHsa B JIMHAM 10 YCJIOBHOH TOYKH
I' AUpr . Otknonenus Hanpsikenus oT Uwow B TOUKax I’ u B
nzobpaxennt otpeskamu I'g{ V) u cB(V}).

I'paduk nocTpoeH mpu yCJOBHM TOIJAEPXKaHHs HA LEHTpe
NHTaHHs HanpsikeHHsi Ha 5 Y% OGosbille HOMHHAJBHOrO, YTO
HMeeT MeCTO Ha NPAKTHKe.

11.3. Donyctuman (pacnonaraemas) noreps HanpsKeHms

IIpn pacyeTe 3neKTPHYECKHX ceTeHl N0 NOTEPSIM Hampsikes
H¥isi BCET/Ila BO3HMKAET BONPOC O JAonycTuMol (pacnonaraemoit)
HoTepe HanpsikeHHsl. DTa BeJIMYNHA He fBJISIETCA NOCTOSHHOM.
Kak yxe oTMeyasioch, HampsiKeHHe XoJOCTOro X0/a Ha LIMHAX
HH3KOro HamnpsixeHHs TpancPopMaTOpOB NPHHAMAIOTCH pas-
ubiM 105 % nomumuansHoro. Torna o6mas noteps HanpsKeHHs
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B ceTH, B, 1o Haunbonee ynaleHHOro 3NeKTPONpHEMHHKA, BKJIIO-
yasi IOTEPIO Hanmpsi2keHusi B TpancopmMaTope, cocTabiasieT

AUy =Uy— AU, — Uy, (11.2)

¥ C y4eTOM BBILIECKA3aHHOTO, BhIpaXKasi BCE BEJHYHHBIB iIpo-
LeHTax, NoJiyyaeM

AU, = 105 — AU, — U, . (11.3)

[Totepn nanpsikenuss B Tpadcpopmarope, %, Moryr OmITH on-
peaeseHbl € JOCTATOYHOH JJIsi NPAaKTHYECKHX Leled TOYHO-
CTbIO IO caenyolledt Gpopmye:

AU, = Bs (4, cos ¢ + uy sin ¢), (11.4)

rie Bs==Imax/Inomr — KO3 PHUKEHT 3arpy3ku TpancpopmaTo-
pa; U =APy/10Swonr — aKTHBHAS COCTABJAILIAS HANPSIXKEHHs
K3, %; APx— noteps MowHOCTH B 06MOTKaX TpaHC(pOpMaTo-

— 2
pa, Br, npusnmMarnoTcs no karanory;¥é, = Vuf‘— U, — PCaKTHB-

Has cocraBastomas nanpsoxenns K3, Y%; vy —— HanpsKeHue
K3 tpancdopmaropa, npuHnmaetcs mo karajory, %; cos¢ —
K03 (PHUKEeHT MOHIHOCTH HArpy3ky, NOAKJAIOUEHHOR KO BTOpHY-
HO# uenu TpaHc(OPMaTopa; Suomr — HOMHMHANbHASE MOLIHOCTD
TpaHchopmarTopa, KB-A; lwow,r — HOMHHANbLHBIE TOK TpaHC-
tpopmaropa, A.

3anapasnch AONYCTUMBIM HANPsiKeHHEM Ha 3a’KHMax 3J€K-
TPONPUEMHHKOB ¥ NOJIb3ysich KaTaJOXHBIMH NaHHBIMH Tpasc-
¢hopMaTOpOB, MOXHO COCTABHTb TabJMIY HONYCTHMBHIX (pac-
rioflaraeMbiXx) NOTE€Pb HaNpSXKeHHsi NPH Pa3JHYHBIX 3HAYEHUAX
COS ¢, KOTOpOi yIOGHO MOJNB30BAThCst NPH NPOEKTHPOBAHHH.

Ta6auua 11.1 coctaBnena ucxons u3 Tpebyemoli ans cerel
*Kuabix 38aHHH Uyn>==95 Y HOMuHAJbHOro HampsikeHus, [Ins
onpejesieHusi AONYCTHMHBIX HOTEPh HANpPSXKEHHs B OCBETHTEJb-
HBIX ceTaX OOIIECTBEHHBIX 3[aHMH 3HAYeHHsi, YKasaHHHEe B
Ta6a. 11.1, cnenyet ymenniiath Ha 2,5 %.

[TpuBenennble HanGosbLUINE HOMYCTHMBIE (pacnojiaraemnie)
NOTEPH HaNPsIKEHUS SIBASIOTCS NpefedbHBIMH H YUATHBAKOT
auiib Tpebopanng [1YD o manbonblinx JONYCTHMBIX OTKJIOHE-
HUSIX HallpsKeHMsl Ha 3aXKHMax 3JeKTpONpUEeMHHKOB OT HO-
MHHAJNBHOTO. B pfne ciayyaeB 3Ti npenesbHEE BEJHYHHB MO-
IYT 0Ka3aTbCs BHILE OTBEYAIONIMX HAHMEHbUINM NPHBEAEHHBIM
aaTpaTtaM, T. €. 5KOHOMHYeCKH BBLIFOAHBIM M COOTBETCTBYIOIHM
onTHMaJbHEIM cxeMam cerefi, Ilpu nmpoekTHpoBaHuM Cienyer
CTPEMHUTBCH K BBIOOPY cxeM, OJIH3KMX K ONTHMAJbHBIM, U CO-
OTBETCTBEHHO K ONTUMAJIbHBIM 3HAUEHMAM AONYCTHMBIX NOTEPb

156



TaGauna 11.1. HanGoabume aonycTHmble (pacnonaraembic) nOTepH
nanpsxenns oT wns TI1 po sanbonee ynaienHoro anekTponpHeMBHKa
B XHAbLIX 3JlaHHAX

Mowpocty | KospdruueHT PacnondraeMpie NoTepr HanpAXEHHS, Y%, ANA Kosd-
Tpancdop- 3ar DY3KH @uuNCHTA MOMHOCTH
MaTopa, TpaHcopma-
KB-A Topa 1 | o I 09 | o8 | 07 | 06 | 05
160 1 8,34)17,12 6,71 1 6,21 | 5,88 ) 5,85 | 5,53
0,9 8,51 | 7,41 | 7,04 | 6,49 | 6,30 | 6,09 | 5,97
0,8 8,6717,70|7,37|6,97]|6,71 | 6,52 | 6,43
0,7 8,84 17,9877 |7,35]|7,12|6,9 6,8
0,6 9,01 | 8,27]8,03|7,73|7,53|7,39]7,32
250 1 8,52 17,27 16,84 16,31 | 5,9 |5,71 | 5,57
0,9 8,67 |7,55)7,16 6,68 6,36} 6,14 | 6,02
0,8 8,82 (7,8 |7,47|7,05| 6,75 | 6,57 | 6,46
0,7 8,8618,0817,79{7,52{7,16 7 6,9
0,6 9,11 | 8,36 8,11 17,79 7,57 1 7,44} 7,35
400 1 8,63 | 7,37 | 6,93 16,37 1 5,99 | 5,76 | 5,60
0,9 8,77 | 7,64 17,246,741 6,4 |6,18] 6,04
0,8 89 (7,8 |7,6 7,096,791 6,61 6,48
0,7 9,04 18,167,885, 7,46|7,19| 7,031 6,92
0,6 9,18 18,421 8,16 | 7,821]7,60|7,46 | 7,36
630—1000 1 8,79 17,191 6,6 | 5,87 |5,34 4,981 4,73
0,9 8,91 }7,4816,94 6,29 | 5,81 { 5,49 | 5,26
0,8 9,0317,76)7,2816,7016,28|5,995,79
0,7 9,15 8,03|7,62|7,12 6,74 | 6,49 | 6,31
0,6 9,27 | 8,31 (7,9 | 7,52 | 7,21 | 6,99 | 6,84

HanpsiKeHHst H AX pacrnpelesieHHst o 3jeMEHTaM ceTH (CM.
. 16).

B cnyyasx, KOoraa no KOHCTPYKTHBHBIM COOOpaXKeHUsIM HIIH
U3 ycaoBHi Hafe’KHOCTH 3JE€KTPOCHAOXKeHNs ¥ APYruM IpHY-
HaM NPHHAMAIOTC CXeMbl, OTJIHYAIOHIMECS OT ONTHMAaJIbHEIX,
OTIpeesAIONME CTAHOBATCST BeJIMYHHBL, NPHBEAEHHbBIE B TabJ.
11.1, KoTopkie np# Beex YCJOBHsIX He MOTYT GHITh NpeBBILIeHHL,
B cnoxHBIX cyyasx uenecooGpazHo BLIMONHATL BapHaHTHLIE
pacueTrsl.

11.4. AKTUBHOE M MHAYKTMBHOE CONPOTMBAEHWE
nposoAcs

AKTHBHOE COTPOTHBJIEHNE TPOBOLHHKOB U3 IIBETHBIX METal«
JoB, OM, onpezensiercs o gopumyne

r=L.10—%/ys, (11.5)
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rae L — nnuea npoBoAHUKa KM; Yy —— yneJbHas NPOBOLMMOCTD,
MOKET NPHHUMAaThCst € YU€TOM HEKOTOporo yaJIHHEHHST KulJ
IPOBOLOB 3a CYeT CKPYTKH  IIPOBOJIOK, J/1fi @JIIOMHHHUS
32 M/(Om-MM2); s — CedenHe MPOBoAa, MM2.,

3daueHnsi aKTHBHBIX coNlpoTHBJeHHMH 1 kM @QMIOMHHHUEBLIX
IPOBOJOB M KaGeleii 7o B 3aBHCHMOCTH OT ceu€Husi pH 6=
20 °C naumn HHXKeE:
Ceverms, wi® . . .. 2,5 4 6 0 16 25 35

AxTuBHBIE COnpoTHB/IE.
we, Omfim. « . .« 12,6 7,9 592 3,16 1,98 1,28 092

ITpodonrscenue
Ceuenusl, MM2 . o « & 50 70 95 120 150 18 240

AKTHBHBIE cOUpPOTHBIIES
m,om/m.‘.)... 0,64 0,46 0,3¢ 0,27 0,21 0,17 0,132

To npenBapuTENIbHbIM HaHBBIM, fo HOBBIX MapoK ajioMuHHEBPIX IIDOI;MOB MOXXHO
NPHHEEMATb ANA ceuenusi 2 mu® — 15,6, 3 mm2 — 10,4, 5 mm2— 6,20, 8 MM*—3,9 On/km.

s npakTHYyeckuX PAcueTOB MOXKHO NMPHHAMATH CJEAyio-
e 3HayeHNs WHAYKTHBHBIX CONPOTABJEHWH Xo NMPOBOAOB H
KabeJeli.

IIpu npoknanke nmpoBOAOB B TPyGax ¥ KaHa/laX CTPOMTEJb-
HbIX KOHCTPYKLMI, HA JIOTKaX Ny4YKamy, a Takwe DPOHHPOBaH-
Heix M HeOpoHHpoBaHHHBIX Kabenefl Tpex¢asublX, YETHPEXNPO-
BOAHBIX JuHMH AJsi cedenuss no 6 mM2—0,1 OM/KM Ha ¢asy;
70 ke 10 16 Mm2 — 0,07—0,09 Om/kM; 1O xe philie 16 Mm% —
0,06 OmM/kM; npH npokJajike NPOBOJOB Ha poJ¥Kax WA H30-
JATOPax, a TAaKXke NpH BHIIONHEHHH LMHONpoBOAaMH—O,2—
0,25 OmM/kM na ¢asy.

11.5. Onpegenelune nOTEPU HaNpPsKEHUR ¢ yueTOM 8KTHMBHOrO
M MHAYKTMBHOrO CONpPOTUBNEHUN NPOBOROB

ITpexpe uem nepefdiTH K H3JOXEHHI0O MeTOoAOB pacuera mo-
Tepb HanpsiXKeHus B CeTAX, Ienecoo6pasHo pacCMOTPETh IpoC-
TeHIUYI0 BEKTOpHy(0 AMarpammy J[jsi Juuupu ¢ Harpyskon Ha
KOHILE.

Cxema JuHuK u oTBeyalollas efi BekTOpHas AHarpaMmMa no-
Kas3aHbl Ha puc. 11.2. Ha quarpamme oTpesok OF IpeACTaBIsET

coboit BekTop (hasmoro Hanpsixkenust Uy, B HayaJje JUHUY, OT-

pe3ok Oa—aekTop (pa3Horo nanpsixeduss Up, B KOHLE JIHHUH.
IMox yriioM ¢ K HeMy OTJIOKEH B HEKOTOPOM MaCliTabe BEKTOP

TOKa Harpysku [, BekTop TOka oOTcraeT or BEKTOpa Hanps-
wennsi. OTpe3ok ab, napasnesnbhbiii BekTopy TOKa I, pasen
aKTHBHOW COCTaBJsiiolLell TajeHus Hanpskendst B JHHHH Ir.
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OT ToukKH b mepneHAMKYJsipHO BEKTopy Ir OTJIOXKeHA HHIYK-
THBHAs COCTaBJAIONAA NafeHHs HanpsukeHdst B JHHHH [x—
oTpe3okK be.

13 tpeyrosbnyka abc BuIHO, YTO OTPE3OK aC NpPEACTaBJsi-
eT CO60i reOMETPHYECKYIO CYMMY NMajeHHil HANpPSXEHHSl B aK-
THBHOM ¥ HHAYKTHBHOM CONPOTHBJIEHHMAX OJHOM (aspl JIHHHH,

T. €. IOJIHOE NajieHre HaNPsXenus iz e 2=V + 2.

Ilanenue u noteps Hanpaxkeuusn. [Ins HOpMaJbHOR paGoTel
5JIeKTPONIPHEMHHKOB BaXHoO abCoJII0THOe 3HAUCHMe Hanpsxe-

A R X

o= 1} ——

Ui _ —IU‘PZ
a) 1, F,cosy

0 Nomepu
HUNPASICCHUA

Puc. 11.2. Cxema (a) n BexkTopnas avarpaMma (6) JivHuR Tpexdassoro To-
Ka C Harpy3kol Ha KOHLe

Hust. [losToMy pacueToM OnpeJsieTcst He reoMeTpHuecKas pas-
HOCTb HanpsiKeHuii B Hauajie ¥ KOHIe JIHHWY, Ha3blBaeMas
nadenuem HANPsdcenus, a anrebpayvyeckas pasHoCcTb (Ha nua-
rpaMme ae=Ug—Ug2), KOTOPYIO HA3BIBAIOT noTEpeli Hanps-
Henus.

Hns ynpoinennss pacueToB 3a IOTEPIO HanpsXKeHHA NpH-
HHMaIOT He OTPe30K de, a8 OTPe30K af, ABJAIONNACH IPOEKLH-

efi BeKTOpa NajleHusi HanpsKkenus /-z Ha panpasJieHne BEKTO-

Pa HanpsikeHusi B KoHLe JuHUH Uge. Ominbka npn ykasaHHOM

Jonyuiennn ne npesocxoant 2—3 Y. VI3 pexTophoii anarpam-
MBI JIErKO BHIYHCJIsieTCst ToTepst Hanpsikenust AUy, B:

AUy = I(rcos@+ x sing). (11.6)

Motepsn nanpsikenusi nmpu TpexdasHoii narpy3ke. Tenepn

JIETKO nepefiTH OT NOTEPH HANpPSKEHHs NPH OXHOMPA3HOR Ha-
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rpysKe K notepe HanpsuKeHAs npyu TpexdasHoll Harpyske, uMes
B By, YTO JiMHellHas NloTeps Hanpsixeuus, B

AU =V'3 AUy;
AU = V'3 1(r cos ¢ + xsin g).

Jlasi npakTHyeckux pacueToB yao6Hee [OJAbL30BATHCH TOM
xe GopMyJiol, Iie NOTepst HaNpsXKeHHs! BblpaXkeHa B NPOLEH-
Tax H Tje UCNONb3YITCs TaOJHYHbIe JaHHBIE BEJIHYHH ro H Xo.
Torga dopmysia npuHuMaeT BUA,

AU = V'3 - 100IL (r, cos ¢ + x,5in @)U o (117

Harpyaka ua KoHLE JuHu¥M MOXKeT ObITh 3ajiaHa He TOKOM,
a momuocThio. Torna ¢opmyaa (11.7) npunumaet Bua, %

AU = 10° PL (ry + %, tg 9)/Usion, (11.8)

rie P — momuocts, KBT; L —pgJuavHa JuHMH, KM.

Qopmyan (11.7) u (11.8) sBAAOTCS OCHOBHLIMM AJst Pac-
4yeToB Tpex(as3HBX ceTel No noTepe HanpsxKeHusl, YIUTHIBAIO-
HIMX Kak akTHBHOE, TaK H HHAYKTHBHOE CONPOTHBJIEHME IpO-
BonoB. Huxe Ge3 BniBOLOB npuBeleHbl GOpMynbl AJisi Onpere-
JleHNsl TIOTePH  HaNpSXKEeHHss B JHHMH € HECKOJbKHUMH
Harpyskamu. BrBox stux ¢opMyJn, a Takxke nojpobHas Meto-
JHKa BHINOJIHEHHUSI pacyeToB NPHBOAATCS B Kypcax SJeKTpHuec-
Kux cereit {25}

JJs Harpysok, NpPHIOXKEHHBIX B OTHEJbHEIX TOYKax Ju-

Hud, %
AT E:(tmro+tmpxo)Lm. (11.9)
HOM

o+ Gm Xo) L (11.10)

AU = lgs E:Pm(fo+xutg<pm)Lm. (11.11)

HOM

Hns Harpy3ok Ha yyacTkax JuHuH, %

AU = V'3 100 E([mar,,Jr Lo %) L (11,12)

UHOM
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AU:

Um NP+ Qux ) s (11.13)

U

n
AU =& VP (ro+ %, tg @) L 11.14)
2 m 0 1o rn) m? ( .

HoM H{
r'ie ima — AKTHBHASl COCTABJMIOLIAH TOKa HarpyskH, mpHJO-
JKEHHOH B TOUKe M JIMHYM, A; fmp— TO K€ PeaKTUBHAsSi COCTAB-
asouas, A; I,—aKkTHBHAsi COCTaBJsionas TOKa Ha YYacTKe
m auubM, A; I,p—TO ke peakTHBHasi cocTaBiasiomas, A;
pm — AKTHBHAs HArpy3ka, NPHJIOXKEHHAs B TOUKe m JIMHHH,
KBT; gm—T0 Xe peakTHBHas Harpyska, Kkeap; Pm—akTuBhas
HArpy3Kka Ha y4yacTKe m JuHuH, KBT; Qpn — T0 K€ peakTHBHAf
Harpy3ka, KBap; lm— AJIAHA Yy4YacTKa m JHUHUM, KM; Ly —
paccTosiiie OT TOYKHM NHTAHHs A0 TOYKH m HPUJOKEHHs Ha-
TPY3KH Pm, KM; Om — YTOJ cIBHIA (a3 HArpy3KH B TOYKE M
JIMHKHM; ¢ | ~— YTOJ CABHIa (a3 Ha yyacTKe /M JIHHUH.

CxeMa JHHHH C HECKONbKHMH HAarpyskaMmi, NOsCHSIOUan
(dbopmyabl, NpHBelneHHBE BHILIE, NOKa3ana Ha puc. 11.3.

B uactHOM cayuae, HauboJsiee XapaKTepHOM IS CeTel XKH-
JIBIX 3AaHuil, KOrga Harpyskd NpPakTHYECKH HMEIOT OAUH H
TOT Ke Ko3(p¢HIHEHT MOUHOCTH H OAMHAKOBHIE ceyeHHs Ha
Bcex yuactkax, ¢opmynw (11.11) u (11.14) ynpowmarores u
NPpUHUMAIOT clenyiouwii sua, %:

AU =2~ (1o + % 1g9) zmem; (11.15)
HOM
1

AU =

n
U‘f’ (ro + %, g 9) Elpm L.  (11.16)
HOM .

TTo sTuM ¢omynam BenyTcs pacueTh JHMHHH € JIO6LIM YHCe
JIOM Harpy3oK H y4YeTOM HHAYKTHBHOTO CONpPOTHBJIEHHS MNpO-
BOJoB. Ilpu neGosbUIMX pJMHAX YYacTKOB npoussefienus Pi
(pL) uacto onpenensrorcss B KujoBaTttax Ha Merp. CTpykTy-
pa ¢opmys npu 3TOM He H3MEHsIeTCs, HO ro H Xo NIPHHUMAIOTCS
B oMax Ha MeTp (Om/Mm).
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11.6. Onpegenerve notepm Hanpsmenus 6es yuera
MHOYKTMBHOIO CONPOTUBNEHWA NPOBOLOB

B psane cayuaeB MHAYKTHBHOE CONPOTHBIEHWE NPOBOAOB
MOKHO He yuHTHBaTh (Taba. 11.2).

Pacuer cerefl 3HauMTeJbHO yIPOINAEICsl, €CJH ero npoBQ-
aaT 6e3 yuera MHIYKTHBHOTO conpoOTHBJAeHHs. [jis cerelt KH«
JBX ¥ OOIeCTBEHHBIX 3JaHHH 3TO BHOJIHe 060CHOBaHHO. [AK
Tab6anna 11.2. HanGonbwme ceuennst anlOMHEHEBHIX NPOBOLOB
H 3nauenus Ko3(PpHUNEnToB MORIKOCTH, TIPH KOTOPBHIX MOJKHO He YUWTHIBATh

WHAYKTHBHBIC COTIPOTHBJEHNS NPOBOJIOB NIPH pacueTax Tpexda3nou ceTH
380 B

Ceuenne npopofiop, MM* npa K osdduumuente

HOCTH
BHA NpOBOAKH Moy

0,9 0,8 | 0,7
IlpoBona amoMuUHHWEBEE, NPo- 70 50 25
Jo¥esHwe B Tpybax, Kauanax,
Ha- JIOTKax mNy4KamH, a Tak¥Xke
kabesin
Ilposoma, mnponoxeHHpie Ha 25 16 10

posukax W u3onATOpax . . .

KaK [pacuyersl BeAyTcsi AJsi NepHolda HauOOJbLIMX Harpyaok,
KOrja Ko3((QHUHMEeHTH MOLIHOCTH BBHICOKH M JOCTHTalT 3Haye-
HHit B OCBETHTEJbHHIX CETX H CeTfAX NHTAHHS KBapTHP, CHJIO+
BHX norpebuTesiefi o6uleCTBeHHEIX 3xanuii (kpome JudTOB)
0.9 u naxe 0,95. KpoMe TOro, mpu npoBofkax B kaHalax ¢
TpyOax MHAYKTHBHBEIE CONPOTHBJICHHst NpOBONOB MaJjsl [lpu
3TOM pacueTHas GopMyJa AJs noTepb Happsixkeuus, Y%, npu-

HUMaeT BHj
n

AU=@2Pmtm. (11.17)

UHOM

HUMest B BUAY, YTO aKTHBHOE CONpOTHBJIEHHE | M IpOBOms
HHMKa pPaBHO

MOXKHO HanucaTthb

100 &
AU = EIP L. (11.18)
U2 . m'm
Hom VS .
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2
OGo3unauum ganee Benuuuuy Uy, p/10°, 32BHCATUYIO TOMB*
KO OT MaTepuaja NpPOBOAOB M HanpsixkeHusi cerH, uepe3 C.
@opMyaa npUMET BUX

AU = (2 P, zm) / Cs. (11.19)
1

[Ipu 3amaunom AU u3 dopmyan (11.19) rnerko momyuuts
3Havenie TPpebyeMOro cedeHHsi MPOBOAOB H3 YCAOBH# Apomyc-
THMbIX HOTEPH HaNPSKeHUs

n
Y Pminm
-1
CAU

A asyxdasnoix 8 ofuodasHuIX JUHHA MOKHG BbLIBECTR
asanoruytbie QOPMysibl, B KOTOPLIX H3MEHATHECA OyAyT Adllb
Besmunsbl C (1aba. 11.3). '

B pacuernnix QopMynax aas onpegesenus GOTEPH HANPA-
enun seauuunnl Pl(pl), EPI(Epl) uasuiBaiOT MOMEHTOM
HArpyaku uau CyMMO# MOMEHTOB HaTPy30K H 44CTo 0603Haya-

Tasauaga 113,

s (11.20)

Lo Koesgdraveuru C
- Ly ) AAS ANOMHHHEBMX NPOBOAOS
[ .
Pl Pelz By=py g P §
T‘ — . L =
o] 2 b E ;m Crema ceru g
y PR £, Fog §
N oL E o
Txo 48
Puc. 11.3. Cxema amunu ¢ ne-
CKOMBLKHMH HATPY3KaMy 380/220] Tpexgasnas o 46
HYNEeBBM [IPOBO-
JIOM

3807220 JIsyxdasnas 20

10T 6ykBoil M unu M, kB1-M.
C HYfeBLIM Mpo-

Ipu ueckonbkRUX cocpenoToueH- BOROM
HBIX Harpyskax HJH €CJqH yqac- 220 Onnodasnan | 7,7
TOK JIHHHH HUMEEeT PpPaBHOMEPHO AByxnpoBopHas

pacnpenenennyio no naume ma-  SX36 | Tpexdasuan | 0,4

IPY3KY, MOXXHO CYMMY MOMEHTOB Ges Hya3
3aME€HUTL MOMEHTOM OIHOH Ha- 36 Ounsodazunas | 0,21
TPDY3KU ¢ JJIHHOH JIMHHH, paBHOM 04 IIB;l:XHPOBOIIHaﬂ 0.09
npueedennoil ) . 0 XKe ’

p ii anupe. Tag, nanpu 12 » » 0.023

MEp, eCN¥ Ha YYacTKax JIMHHH
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RJHOH Iy, Iy, 13 Harpysku coOTBeTCTBeHHO paBHbl Py, Py u Py,

TO
Plll+ P2’2+P313=(P1+P2+P3)lnpum
OTKYA2
lnl)uu = Prlit Palot Byl . (1121)
P1+P%+P3

B uvacTHOC1H, /71 HATPY3KH, PABHOMEpHO pacnpejesieHHOH
Du JJIMHE JIMHKY, M,

lnpvm =l,+ 12, (1 1 -22)

rjae lo— paccTofiHue OT NYHKTa NHUTAHHS 70 NEepBOH HArpysKH,
M; | — nn¥Ha y4acTKa C PAaBHOMEPHO pacnpejiejieHHOH narpys-
KO#, M.

B cnpaBounukax AaKTCsi BHIYMCJACHHBIE 3HAYCHH§ NOTEPDH
HaTIPAZXKEHHs1 110 MOMEHTaM Harpy3kH, yNpoulalwuive pacyuerhi
cety,

11.7. Pacuer cetm no notepsm HanpaMEHUn
fpK HEPaBHOMEPHON Harpy3ke a3

DJeKTpHYECKHE CETH XUJBIX H OOLECTBEHHBIX 3/4aHHil xa-
pPaKTepu3yloTCsi HepaBHOMepHOM Harpyskoil (a3 jga)ke NpH
IPaBHJbHOM paclpejlesieHHH 3JEKTPONPHEMHHKOB 1o (asaw,
yTO onpejensercs caydyaHHbIM XxapaktepoMm Harpysok. Hepae-
HoMepHas Harpyska (az cMeunlaeT HyJeBYIO TOUKY CETH, BHI3HI-
BaeT NOABJIEHKE TOKA B HYJIEBOM NPOBOJE, KOTOPHIfl 1OCTHr@eT
B xuubpix aomax 40—50 9 toka B ¢asnHom nposoxe. [Torepn
HATIpSI2KEHUst B TaKOH CeTH HEOAMHAKOBbl no (asaM, B CBA3HU
C YeM MOXKeT BO3HHKHYTb HEOGXOAMMOCTb B NpPOBEPKE pexH-
MOB Hanpsizkenuit B ka0 ¢ase.

[Torepn nanpsixennst B kaxaoil n3 ¢as, %, moryr onpene-
naTbes no GopMyne (HanpuMep aas ¢asn A)

AU, = o g Mam05MptMe) g g3
2C, s, 2C, s,
rae M, — MOMeHT Harpy3ku paccmatpuBaeMmoii  ¢asm A,
KBT-M; Mg 1 Mc— MOMEHTH Harpy3kH HBYX JApyrux ¢as,
KBT-M; ss — ceuenye npoBoja paccMaTpuBaemMoil (asbl, MMZ;
So— CeueHHe HyJieBoro npoBona, MM2%;, C,— K03(ppuuueHT
¢opmynnl (11.20) gns gByxnpoBoaHoit Jimnuun no taba. 11.3
(nns amomnnus npn Ugp=220 B C,=17,7).

ITepebifl unen GopMmyJsibl naeT NOTepH HanpsxeHust B (as-
HOM, BTOpoli — B HyJeBoM npoBoje. Popmyna (11.23) npeny-
CMaTpUBaeT BKJIIOUEHHE 3JIeKTPONPHeMHVKOB Ha ¢asHoe Ha-
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npsikenve. ONHAKO B HEKOTOPHX CAy4YasiX BO3MOXKHO BKJIIO-
yeHHe 3INEKTPONPHEMHHKOB (HampHMep, MOHIHBIX METaJJjora-
JIOTEHHBIX JIaMI, PEeHTIEHOBCKHUX AaINapaToB, NPOMKEKTOPOB
n T. I.) Ha JuHefiHoe Hanpsixkenne, I1pu cyniecTBeHHOH Hepas-
HOMEDHOCTH Harpy3kn HEOGXOAMMO ONpefesHTb TOKH H cede-
HMsi TPOBO/JHHKOB OTAEJbHO 1M1 Kaxof ¢asn. Jdaus 1pexdas-
HBIX JIMHHI C BKJIIOYeHHMeM Harpy3oK Ha JHHeHHOe HampsrxKeHue
MOXHO BOCHOJIb30BATHCS CJI€JYIONIMMH BBIDAXKEHHUSIMH AJist On-
peneJeHHd JHHEAHBIX TOKOB la, Ip, I¢c, KOTOpHIE 3@BHUCAT OT
nopsiaka caenosanus pas (A—B—C nwau C—B—A) [28].
Ipu npavom caedoBanuy Gas

Iy=V Pt 12, + 2, 1 ,sin (9, — Bca+ 30°) 1 (11.24)
Iy= Vlfsc + gt 2 e 4psin (Gpc— @5+ 30°) 5 (11.29)
Ie= ]/1'(2:/1 + I + 2 cpl o sin{@eq — @pc + 30°%). (11.26)

Ilpn ob6pathoM uepeqoBahu# ¢pa3 B Kaxknok u3 QopMmydn
(11.24), (11.25) u (11.26) Heo6x0AMMO NOMEHATH HHIEKCLI
yraos (AB na CA, BC na AB, CA na BC). Beuny T1OrO0 410
IpH NpOeKTHPOBaHMM NOPsiAOK uepenoBaHusi (a3 HEH3BECTeH,
onpenensiloT AHHeHHBle TOKH A7 OOOMX BApHaHTOB CJie0Ba-
Husi (pas.

dTa 3anaua mMoxker GHITh pellieHa ¢ HCNOJb30BaHHEM CHM-
BOJIMYeCKOro MeTona H npeobpa3oBaHHeM 3BE3NBl B TPEYyroJib-
HHK H o6paTHo.

11.8. Pacuer npoBOAOE MO HAUMEHLLUIEMY Pacxoay
LBETHOro MeTanna

ITpu pacuere nvHMM, HMeIOLieH OTBeTBJCHHs, NpPH 3alaH-
HOH oOliell noTepe HanpsiKeHWsi BO3HHKAeT BONPOC, KAk pac-
npefeauTh 3aJaHHYI0 NOTEPI0 HANPAXKEHUst MeXAY YYaCTKamu
JIMHHH. 3[1€Cb BO3MOXKHBI Pa3JINYHbIEe PEHICHHs, OJHAKO BCErja
€CTb ONTHMaJbHOE, IPH KOTOpoM obecneunBaeTcst HAUMEHbLIMi
pacxo/i LBETHOTO MeTaljla NpoBOXOB. TeopeTHueckH 3Ta 3aja-
4a peliaercsi NyTeM COCTaBJIeHMst yPaBHEHHs, CBs3BHBaIollero
00beM MeTasJla BCEX NPOBOLOB JIMHUM C NapaMeTpaMu JIHHHH,
B TOM uyycJie ¢ NEpeMeHHOH notepeil HaNpsiXKeHus: Ha OLHOM M3
YuacTkos.

Ecnu B3siTh mepByo npousBopnyww o6beMa MeTaslla no
STOH nepeMeHHOH H MPHPaBHSTH €€ HYJIO, MOXHO NOJYYHTb
8Ha4yeHHe CeyeHUs 3TOrO yyacTka, OTBeyaloniee HauMeHblIeMy
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TaGawuua 1.4 Koadbduunentn npueeaenns MOMEHTOB

Kosdduunent
JluHu OTBeTBJIEBHC npuBelleHns
MOMENTa
Tpexgazgans €  HYJAEBLIM Onnogasnoe 1,85
NpOBOJOM
To xe JByxgaznoe ¢  ByJIeBLM 1,39
NPOBOAOM
Jsyxdasnas ¢  nyneBLiM Ognodasnoe 1,33
NPOBOAOM
Tpexdasnas Oes nynesoro JByxdasnoe (mByxnposon- 1,15
npoBoOAa HoOEe)

pacxofly UBeTHOro MeTajna npopodoB. ONHAKO 3TOT MeTON
BeCbMa TPYAOEMOK M MPaKTHYECKH PACNPOCTPAHEHHsI B IPOEK-
THpoBaHuM He nosayumy. C JNOCTATOYHOH TOYHOCTBIO MOXKHO
NpH ONPEeLEICHNH CeYyeHHsi NPOBOROB KaXKAOTO ydacTKa, MM2,
NI0JIb30BaTHCS NPHOJHKEHHON QOPMYJIOL

§— Mypus , (11_27)
CAU
rie Mppue=2ZM-Zoum — npruBeleHHBIA MOMEHT HarpyskH,
Br-m: XM —cymmMa MOMEHTOB HArpy3km JAaHHOTO M Bcex
NOCHEAYIOIHX N0 HanpaBJeHHK) NOTOKA 3HEPIHH Y4aCTKOB
(BKyrouast OTBETBJIEHHS C TeM e YMCJOM NPOBOJOB B JIMHUY,
YTO M JaHHBIA yyacTok); Zam — cyMMa MOMEHTOB HarpyskH
BCeX MNOCJAEAYIOIMX NO HAampaBJIeHWIO NOTOKA SHEPrHH y4acT-
KOB € JIpYTHM 4YHCJIOM NPOBOJIOB, YMHOXKEHHHX Ha KO3(¢uiH-
€HT NpHBEJEHASI MOMEHTOB «, IpHHUMaeMbiil o Taba. 11.4.
Pacnpesnenense JonyCTHMBIX NOTePb HANPAXKEHUsi MO yya-
CTKaM CeTH ILesecoo0pasHo NPOM3BOJAMTL MO  YCJIOBUSM Hau-
Gosibliel IKOHOMHYHOCTH (IO HAMMEHbLIMM paCYeTHHIM 3aTpa-
TaM). 3TH BONpoCcH paccmartpuBaworess B ra. 16. Bo MHormx
cayvyasix YCJIOBHe 3KOHOMHHM [BETHBIX MeTaJslJIOB He COOTBETCT-
ByeT MHHHMMAJIbHBIM pPacyeTHbIM 3aTpaTdM, OAHAKO BOMPOCH
S5KOHOMHM UBETHBIX METaJIOB BCE ellle ABJSIOTCA AKTyalbHbl.
MH, MO3TOMY pacder CeTH IO HaMMeHbLIEMY DACXOAY HUBETHOro
MeTaJia Cje/lyeT CUuTaTh 1esiecoo0pasHBIM.

11.9. PacueT npocroii 3amKkHyTO# ceTH

B pane ciyyaeB npy BbiGOpe CXeM [MTAIOLIMX JHHHHA KBap-
tnp b0 BHYTPHKBAaPTHPHOR I'PYNNoBoil ceTH Uedecoobpa3no
NPUMEHATh TPOCTEIE 3aMKHYThle ceTH. Pacuer Takoii cetm Mo-
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KeT BOOAHATHECH, KAK OOBIMHOH PA3OMKHYTOH, eclu mpespa-
pHTEABHO ONPEIEeNHTH TOUKY TOKOpasjesa. Ilpocras 3amkuy-
TAA CETh ¢ HECKOJbKHMH COCPEAOTOHeHHBIMH Harpy3KaMy H Of-
HODOLHBIM CEueHNEM npencTaBiena Ha puc. 11.4.

Meowmocts, ¥kBT, (uau Tox), nepenaBaeMas NO JHHHH OT
uetouunka A, moxer GuTh aupegenena no popmyne

Py — p‘L‘—}“I;sz‘?‘ﬁaLx . (11.28)

PacuetoM onpeneasercsa Tou-
Ka, HArpy3ka KOTOpOH nHTaeTcs
0T ABYKX HCTOYHHKOB (3auepueH-
uslfi TPeyroJbHuk Ha puc. 11{.4).
I7a TGYKA HA3LIBACTCH TOUKOH
ToKopaszsena, CymMma CoOCTaBAR-

IOMIKK HACPY3KK OT UCTOYHUKOBR £ fs
autauust A n b paBna Pa+ Py Pz Pz
+0s=pi-tpe-tps Puc. 114, Cxema npocTofl 3aMK-

[locie onpefesieHust TOUKH  yyeoR ceru
TOKOpa3Aesna 3aMKHyTand JAUHHA
yCHOBHO pa3pesaercss B 3TOW
TQUKE U HAfbLHeHIUMHE pacuer BeRETCH, Kak MR ABYX Pa3GMK-
HYTBIX JHHUH,

C npHHUHDHAIBHOH TOYK# 3IPEeHUs BLIIOJHEHHE pacuera
3aMKHYTOH BHYTDHIOMOBGfi ceT# ocHoKHReTcs Tem ofcTos-
TEALCTROM, YTO H3-32 NEPETeKaHHA TOKOB RO yHUaCTKAM CeTH
3aja4a CTAHOBHTCH HeonpelesieHHOH, NOCKOJbKY YHCJIO KBap-
THP, YYACTBYIOLIMX B CO3JaHUH HArPy3KH ya [aHHOM YuactKe,
Hed3pecTHO. ToyHoe pelllegie 3ajauydl  BO3MOXHO JiHilb DIPU
IIPHMEHEHHH chnenuaibhbix MeTonoB. HcnoJ/b3oBaHHe HX Tpe-
OyeT TPYAOEMKHMX pPaCu€TOB, BLINOJHEHUWE KOTOPHIX HaunOofiee
LefiecOOOPA3KO Ha INEKTPOHHON BoyycayTeLHOR Matlute,
Tem ne MeHee y3OKEHHAA METOAHKA pac4eTa npu npocTol
3aMKHYTO! ceTH Ha€T NpHOJHKeHHbIe, HO BO3MQXHble AJA HC-
NIOJIL3OBAHUST PE3yJbTaTH, NO3BOJsIOIIHEe OLeHHTh NIpeuMyuie-
CTBa 3aMKHYTOl CeTH.

11.10. Ocobenroctn TpexdazHuix HeTeipexposoaHaIX ceren
OcBeLleHns ¢ ra3opa3s’psgHbIMM NamMnamh

Kaxk n3pecTno, He/lmHEHHOCTH XaPakTE€PHCTHK  JIIOMHHEC-
UEHTHBIX, pTyTHbIX n Apyrux FaBOp&SpH}IHle Jaamii, 8 TakKxe
Haluyue B MX Heny aJieMenToB HHI(YKTHBHOCTH H eMKOCTH BBI-
3bIBAIOT NOSfIBJIeHHEe BBICIIVX I‘apMOHI/I‘leCKI/IX COCTaBJSIONIHX
TOKa, CYLIECTBEHHO N3MEHsonIMX Harpysky HyJeBOTO mposoia
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Jaxe npu paBHomMepHOH Hnarpyske ¢as. HccnenoBamns noka-
3aJ1H, 4YTO TOK B HYJIEBOM NPOBOJe MOXKET NOCTHIaTb 3HAUYEHHH,
6an3KHX K 3HAUEeHMIO ToKa B (pasnoM nposoae. Ilpu kos3ddu-
nuente MouHocTH npumepro 0,95, oGycloBneHHOM npuMeHe-
HUEM CBETHJIbHHKOB C KOMIleHCalyeil cos ¢, uro 06s3aTenbHO
N5 KUJBIX 1 OOLIECTBEHHLIX 311@Hu#l, TOK B HYJIEBOM NPOBOAE
nocturaer 85—87 Y ¢asnoro. BmecTe ¢ TeM HaA0 YYHTHBATh,
YTO 4YacToTa NMepeMeHHOro TOKa& B HyJIeBOM IIpOBOje paBHa
1pexkpaTHOii YacToTe ToKa B (pasHbIX npoBonax, T. e. 150 Iu.

MartemaTnyeckufi aHaju3 BONMPOCa C TOYHBIM YYETOM BCEX
(akToOpoB BecbMa cJokeH. B ceazp ¢ 31M [26, 27] 6B1111 pen-
IPHHATH NONBITKY paccMOTPeTh BONPOC O NOTEPAX Hampsxe-
FUSL B TakHX CeTsiX C yYyeTOM pAna JAonylileHHH, NpHeMJEeMBIX
IJ8  NpakTUYeCKWx uejefi: a) unpeanonaraercs, 4ro Gopma
krpHBoli TOKa 6JsM3Ka K TpaneleHaanbHOl; 6) cocrasasioniye
TO0Ka Bbillle TPeThell TapMOHWKH He YYWTHIBalOTCs; B) Hanpsa-
¥eHue B KOHILE JIHHHH NPHHSITO CHHYCOMAAJIBHBIM, YTO GJH3KO
kK AeHCTBHTEJBHOCTH. MrHoBeHHBE 3HaueHHst (asHLIX Hanps-
JKeHuil B KOHLe AuHuH, B, MOryT OHITH BHIpAXKEHH CACAYIOWAM
06pazom

U = V2U,sinot;
Uy = V 2U,sin (of — 120°);
e =V 2U, sin (of — 240°),

rpe Uy — neiicteyoniee  3nauenve (asHoro HanpsikeHHs B
KoHIe guHnu B.

MruoBenHoe 3HayeHne (asHOro HaNpsiXKEHHs B HayaJe JiH-
HUM ONPENESisieTCsi K8K CyMMa MrHOBEHHBIX 3HA4YEHHi Hanps-
JXEHHs B KOHUE JYHHMH ¥ NajeHuil HanpaXeHHR, BBI3BIBAEMBIX
TOKaMH NepBoil M TpeThe#l rapMonuk. [Ipn 3toM yutem, 4T0 B
HYJIEBOM NPOBOZE NPOTEKAeT CyMMa TOKOB BHICIUMX TapMOHUK,
KPaTHbhix TPeM, ¥ B3aWMHO YHHYTOXAKTCs BCe BHICIINE rap-
MOHMYECKHe, CABUHYTHE Ha 120 n 240 °,

‘C yueTOoM CKa3aHHOr0 MrHOBEHHOE 3HaueHue HanpsKeHus
nepBoii (pa3bl B Hayajsie JiMuuM, B, NpH OJHMHAKOBEIX CEUEHHSIX
a3HpIX ¥ HYJNEBOTO MNPOBOJHUKOB MOXeT GBlThb BbipazkeHo
YpaBHeHHEM

Uy = U,V 2sinot + a, 1V 2 rsin(ot — ¢) +
+a, I V2 xcos (ot — @)+ a, 1V 2rsin (3o — @5) +
4 a1V 2 3x cos (3ot — ;) + 32,1 YV 2r

X sin (3ot — ¢s) + 305 1 V' 2 3x cos (3wt — @),
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rie a, — Ko3(ppHUNeRT aMIJHTYAb NepPBOR rapMOHHKH; Gz —
TC e TpeThell TapMOHHMKH; ¢ — yroJ cisura ¢as mexny ToO-
KOM M HanpsikeHdemM Ha Harpyske, NpPHHHMaeMLH paBHHIM
cABUry (a3 nmepBOil rapMOHHKH;, @3— yros cipura (pas tpeTb-
el rapMOHHUKH,

[locne cooorBeTcTByIOHIMX Npeobpas3oBanmii U onpenedie-
uust k03¢pduuuenToB a3=0,33 (npeamnonaras, 4TO TOK B HY-

JIeBOM NpPOBOLE paBeHd (pPa3sHOMY) H a,==]/l-——a§=0,94, a Tak-

JKe nepexons K AeHCTBYIOIMM 3HAYEHHSIM, NONYYHIH (HOpMyay
AJIf HanpsiKeHHst B KOHUE JuHuK, B

U=V U2+ 0,881 (r cos @ + xsin g — 2,641% > —16,72/%x2 —
— 0,941 (r cos @ - x sin @). (11.29)

lNotepss Hanpsixenusi, B, snerko onpenensercs Kak pas-
HOCTb HanpsizkenHil B HayaJie u KOHIe JIHHHH

AU =U,—U, (11.30)

H B IpolieHTax

AU =Ya=Ys_100, (11.31)
UM

Canenyer, oaHako, NOMHHTb, YTO JIMHe#Has NoTeps Hanps-
JKewHsi B 1aHHOM CJyYae He MOXKET ObiTb NOJyYeHa NyTeM ym-
nHoxkenusi AU Ha V3, 1ak Kak B JuHefHBIX HanpsiKeHusx uc-
4e3al0T rapMOHHYECKHE COCTABJAIONUINE, KDATHbIE TPEM, HO 3a-
TO NEHCTBYIOT BCE OCTAJIbHbIE HEYETHHIE I'apMOHHUKH.

B psne cayyaes BO3MOMKHO npHMEHEHHE HEKOMIIEHCHPOBAH-
HBIX 6anjiacTHHIX YCTPOHCTR, MPH KOTOPHIX TOK B HyJIeBOM
nposoze cocTabaseT okosno 50 Y% ¢asnoro, nostomy ¢opmyna
(11.29) 6yner umeTs HECKOJBLKO HHOMH BUA, B:

Ug =)/ U2+ 0,961 (7 cosp + xsin ¢)’ — 1,441* 7 — 51" * —
— 0,98/ (r cos ¢ + xsin ¢). (11.32)

Jsis npoeKTHOH NMPaKTHKU BaXKHO 3HATh, B KaKHX CJydyasx
nenecoobpasHo BeCTH pacyeThl NOTepPh HANPsiKEHHs 10 OTHO-
CHTENBbHO CJI0XKHBM BHpaxenusM (11.29) u (11.32). Hasa sToit
uesu Boipaxenus (11.29) u (11.32) Owbiin HeckosbKo npeo6-
pasoBaHbl, IpHYEM NepBble HX HACTH Pas/ioXkeHb B pal H OI-
PaHHueRbl NEPBBIMH ABYMsl YJE€HAaMM, BTOPHI€ 4acTH Coxpase-
Hbl Ge3 u3MeHeHHH. D710 NO3BOJMJIO BhiBecTH (POpMyJbl mpe-
JeNbHEIX AJHH KaOedbHbIX H BO3AYLIHBIX JIHHHE, NPH KOTODPHIX
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Tab6auira 11.5. Npenpenvusie anunsl KRaGenoHbiX H gO3AYUIHBX AHHHR
Ao (000 B, pas KOTOPHIX paCyeTht NOTEPL MANDH KEHUA MOTYT NPOBOAKTHCH
Ge3 yueTa BLICHIMX IaPMOHMYECKHX TOKA

NpefAesbaan ANUEA Ka- [penennnan ANuHa

Ceuenue Tok Ha- eNnbyoft NuHKH, M Toxk Ha- 8034ylUHOW AMHUMU, M
Mm? rpy3ku, A rpyskn, A

cos @¢=0,9 ' cos®=0,5 cos=(,9 { cosg=0,5

4 38 116 7% | - - -

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 42 332 265 78 183
95 240 340 386 320 57 155

120 270 327 434 3715 43 151

OBIHOKA N0 CPABHEHHIO ¢ PAaCcYeTOM No O0BIYHBIM PopMmysiam He
npesnitiaer 10 % (ra6a. 11.5). Ecnn npusesensbie gianusl ape:
BBILIAIOT yKasaHuble B Taba. 11.5, pacuerst uesnecooBGpasHo
Bectu 00 Bulpamenuam (11.29) u (11.32).

TpuBenennvie B T204. 11.5. npesensibie AAHRB npu TOKAX
HAarpysku I, OTIMYAIOLLUXCA 0T MAKCHMAJbHO AONYCTUMBIX,
DOJKHEl OBITh NepecyuTatbl B OTHOIWeHUH [ o0/,

OrMeTHM B 3aKk/O4eHHe, 4TO BolCLIME rapMOHHYECKHE Ha-
NpSKEHHS H TOKA YBEJUYHUBAIOT NMOTEPH EKTPOIHEPTUM U CO-
KPAaWanT CPoK cnyxObl usonauud. BHOBb noAuepkuem, 410
AONYCTHMbIE, HATPYSKK NPOBOAOB TpexdasHolx JHHUA, NpPOKIA-
ABBaeMbIX B KaHanax Had tpy6ax, NpHHUMAOTCH U npu pas-
HOMepHOJi Harpyske (as, Kak JUIfi 9eTelPex NpOBOAOB B OAHOHA
TpyOe.

Crenyer Takxe npHEUMATh CXeMy COeAHHEHHH TpaHc@oOp-
MaTOpOB, MHTAIOLIMX [a30paspsiiibie HCTOYHHKM cBera (npH
yienpHOM Bece ux uarpysku Gonee 20 %, uto GsiBaer 9acTo
npu nuTaHuu OOUIeCTBEHHBIX 3MaRuil), TPEYrOJbHUK ~— 3BE3-
[a, a MPU MCNOJb3OBAHMU TPEXKMJbHBIX Kabesel ¢ anioMURue-
BOil 000JICUKOH TIPUHHMATDH TaKHe CEYEHHUd, MPH KOTOPBIX NpPO-
NycKnas CrnocoOHOCTp OOOJIOUKH, HMCHO/b3yeMOil B KauecTBe
pabouero HyJ;si, He HHXXKE€ PacyeTHOro TOKa JuHHH. B nekoTO-
PBHIX Cayuasix 3TO MOXKET Bbi3BaTh NOBblUEeHHE CeyeHus Kale-
Jeil Ha ctynedb. OTMeTHM, 4TO BOMPOCH  BJMSHHS BHICIUHX
rapMOHHYECKHX B OCBETHTEJBHBIX CeTAX C ra3opaspsiiHbiMH
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MCTOYHHKAMHM cBeTa MOAJIeKAaT B AalbHellieM riy60koMy Hay-
YERHIO.

fipumep 11.1, OnpenesMTh MOTEPIO HanlpsKepusi B KoHue Tpexdasnol
aunnn 380/220 B, nposioxensofi B TpyGax, cxemMa KOTOpoil NpuBeliecHa HR
puc. 115 (cos ¢=09).
Pemwenne. 1. Onpemensem aKkTHBHOE CONPOTHBJIEHHE NpOBOJA Ce-
genuem 50 mm? {cm, cTp. 158)
rg= 0,64 OM/KM.

(.
N
Y.

40 25 28

O——=—1-"=—1 .
[@]®) Ty Fes
3 by 5
20xBT  20KBT 20T g 71§ "
X% 3
E4A— g A~ &
ﬂncl }_}.5. Cxema K n;z;mepy 3:JC§ ——
1. Tlogueprnyteie pudpw — 7—t= —
JMHa, M; B KPYyXkKax — ceye- —] = ~ [ —
HHA NPOBOLHHKOB, MM2 T—— < =7
! i3

2 3
1,=30M]"  1,=30m §
5 B
Puc. 11.6. Cxema K npumepy 1&\ XAHB-6503(1x750)+1x'IG
g4

11.2,

HupyxtusHoe conporuBieHne LIs ceuckuil shiue 16 MM? npHHEMaeT-
csi xo=0,06 Om/fxm.

2. Onpegensiem noTepio Hanpsixenus 1o opmyae (11.15)
105
A = 2807 (0,64 4 0,06-0,48)-120-0,04 4- 200,065 + 20-0,09)=1,8.
3. OnpenensieM notepio Hanpsxenus no dopmye (11.16)

5
AU = -3—:3(-)02— (0,64 +0,06-0,48)(60-0,04 + 40-0,025+4-20-0,025) =1,8%.

Peaynvtatnl pacueros mo dopmyaam (11.15) n (11.16) cosepuienno
OLWHAKOBLIE,

Npumep 11.2. BunoanuTb pacyeT NuTaolleil YeTEHPeXNpoBOAHOH nu-
HHH B 16-3TaxiHoM xusoM noMme. JloM oCopynoBaH CTauHOHADHEIMH SJEKs
TPHYECKHMU TJIMTAMH yCTaHOBJIeHHOH wmoliHocThio 5,8 kBT. Hanpsixkenne
cetn 380/220 B; pomycTHMYIO NOTEPI0 HANPSYKEHWS B JIMHMM TPHHSTH
2,3 %. 3auMTy NMHEM W CTOSKOB BHINOMHWTD ABTOMATHYECKHMM BHIKMOYa-
“TeJISIME ¢ KOoMOGHpHpOBaHHBIME pacuenuTensmu., Ha KaxioM 3TaXe no ye-
‘Thipe KBapTHPH ofwell piowaiblo no 45 m2 KaXnas. OCTajbHEeE HCXOB

171



HBle NauHble npuselicHsl Ha puc. 11.6. [Ipomoma uponoxcnw 8 Tpydax u
KaHan1aX CTPOUTENbHBIX KOHCTPYKLHIL.

Pewenue 1. OnpenensieM pacuernyio Harpy3ky Ha croske. [ns
STOTO, MONL3YHCh JaHHWMU Tabn. 3.1, HPHHUMaeM yIENbHYIO HACPYIKY
KBapTHUpH Npy 0OLLeM KOJNHuecTBE KBApPTHP 64, NPUCOCAHHEHHBIX K CTORKY,
Py = 1,3 xBr/ksaptupa. d1a xe Harpyska Oyaer ua ywactke BB. [lpu
5TOM Y4WTHIBAEM, YTO [LAfi KBapTHP woulansvio g0 b5 M? nanbaBKka K yaedb-
HOH Barpyske ke npowussonurcd. Cnenosatenbo, Pgr = Pgp= 1,3:64 =
= 83,2 kBt.

2. OnpenensieM pacueTHyI0 Harpysky Ha yvactke AF (128 ksaprtup).

Ha ocunoBanun Taba. 3.1 ¢ unrepnoasiuuey Py; = 1,04 xBr/ksaptupa,
Takum obpasom, P ,p = 1,04-128 = 133 kBT.

3. OmnpegnensieM pacueTHnie TOKH, NpuHdMas cos ¢ == 0,98 B cooTBercT-
BUH C YKa3aHMAMH, NpUBeAeHHBIMU B Ta6a, 3.3,

g 83,2100
Br ™ TBA™ 'y 73.380.0,98
133-103

= — 906
las 1,73-380.0,98 A

=129 A;

4. B cooTrBeTcTBUM C YCJOBHEM NPUHHMAaeM aBTOMaTHYeCKHE BBIKJIKOYA-~
Teld ¢ KOMOMHHDOBAaHHWMH pacuenuTessmu cepun A37 (cM. Taba. 10.3).
s sukaouatenelt 2 B 3 lapr==Tmax vIN Lape>>129 A, TNpunumaem Tpex-
NOJOCHBIH aBTOMATHYeCKHi! BHIKIouaTenb THna A37160Y¥3 Ha HOMHHAMb.
HBlii Tok 160 A ¢ pacuenutenem Ip = 160 A.

Oas suiknovatens I lape>206 A. Tpuuumaem A37260Y3 Ha nommu-
HanbHe TOK 250 A ¢ pacuenutenem I = 250 A,

[punsitble HOMHHA/IbHBIE TOKH PaCUENHTENs OTNHYAOTCH APYL OT APy~
ra Ha [iBe CTYneHH CTAHAAPTHOH IUKaJH, YTO COMVIACHO BPEMS-TOKOBBHIM Xa-
pakTepucTHKaM 3THX annapaToB o6ecneyuBaeT CEJCKTHBHYIO paboTy 3as
L{UTHL.

5. BuBupaeM npeJBapHTE/]bHO CeyeHus NPOBOAOB NO YC/IOBHAM AONY-
crumoro Harpea. C srtofi menbio, noabsysice I1¥Y3, nprAnumaeM ceyenus
croskos (ywacrku Bl w BJI), BunoJHeHHWX npoBoRamMu mapkn ATIB-G60
cedeueM 50 Mm2 (Iop = 130 A). VYunreiBas, YTO npu ceyeHuAX GoJlee
25 mMM? ceveHue HYJIeBOTO MPOBOJA MOXeT NPHHHMATLCS PaBHHIM MOJOBUHE
ceueHusi (Pa3HOro NPOBOAA, CEYEHHE HYJEBOTO NPOBOAA NMPHHHMAEM PaBHLIM
25 mMm2 TlonpaBku Ha TeMmepaTypy OKpyXaiowlei cpeis! He BBOAHM, NQs
CKOJILKY TeMTepatypa B IoMme He mpepbiiuaer 25°C.

6. TlpoBepsieM NpHHSTOE CeYeHHe Ha COOTBETCTBHE XAPAKTEPHCTHKAM
sauuTeeIX annapaTtoB. Tlo Taba. 10.5 ¢ yyeroM TOro, 9To AaHHas JWHHA
3auiMInaeTcss OT neperpyskd, caenyer, 4To0 Ks=1, no3toMy Ipon=160 A.

ITo ycnoBuIO COOTBETCTBHSi TOKY 3alIMTHOrQ anpmaparta NPUXoquTcs
NpuHSTL ceuende ¢asnoro npoBoga 70 MM? (Juon=1656 A) n ceueHue Hy-
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nesoro npoeoga 35 MMZ 3anucupaem Ha cxeme ATIB-660 3(1)<70) 4138,

7. AHanoruuHo Bubupaem u npoBepreM ceuenre nuHRM AB:

a) no HArpeBy mpuHMMaeM NpexBapuTeabno nposofa Mapku AIIB-660
3(1)X120) +1X50, ans kotopbix Inon=220 A;

6) Inos=250 A. K B pgaHHOM ciyyae 0O YCJIOBHIO COOTBETCTBHS 3a-
IUWTHOMY annapaTy npuxofutcs npuusth ATIB-660 3(1)150)+1X70
(1A0n=255 A).

8. TlpousBonnm pacueT JHHHM N0 NOTepe HanpsieHHs. YuuThiBasfi, 4TO
Ko uunent moumHocTH ceT paBen 0,98, pacuer Besem 6e3 yveTa WHAYK-
THBHOTO CONPOTHBJIEHNST IPOBOAOB.

Pacnpenenenue AONYCTHMON NOTepH HanpsikeHHsi MEXJAY OTAENbURIMA
yuaCTKaMy JUHMY 1lenecoo6pasuo npou3BOAHTb W3 YCJOBUH MUHHMAJBHBIX
3aTPaT LBETHOTO MeTahna. PacueTs! mokasahu, 4TO AONycTHMAas noTeps Ha-
npsiKeHHs AONKNa OuTb NPWHATA C OKPyrfiewHem Ha yuactke A5 — 1%
u Ha yyactke BBJ] — 1,3 %. Torna

AU PI_ 133-30 0.73 %
AB T o T 4650 0
83,230 83,2.94
—_ 7 14 =0’960 .
AUsgn 46- 150 + 46-70 s

ZAU 4y =0,734-0,96 = 1,69 %,

T. €. MeHbllle AONYCTHMOTO N0 YCJOBHIO npuMepa suauenns 2,3 %;
83,2.24
46-70
IAU 4p =0,73-}+0,6=1,33%.

AUgp = =0,6%:;

To pesyabtaTam pacueTOB BHAHO, YTO ONpene siionM ($akTopoM npa
BEIOOpe Cedennii NPOBONOB B JaHHOM Cay4Yae OKasaimch TpeGOBaHusi no €O-
OTHOUIEWHSIM [ONYCTHMKLIX TOKOBHIX Harpy3oK H HOMHMHAJIBHBIX TOKOB Daclie-
nuTenell aBTOMATHYECKHX BHKMOYaTened. .

[onb3ysck ponyiennem [1¥3 (cm. Tabn. 10.5), moxHo Guo OH co<
Xpanuth cevenusi 50 1 120 MM2, NOCKOAbKY NONYCTHMBlE TOKM 3THX CeYEeHHMH
60sblie, yeM TOKH Harpy3Kd. ONHAKO B CeTAX NHTaHUsi KBApTHP, TpeGyiotux
3aluTH He TOJBKO OT K3, HO ¥ OT NeperpyskH, Kak NpaBWjio, STHMH [ONY-
IeHHSIMH He NOJb3YIoTcsi. [Ipn 9TOM YUHTHIBaeTCsi HeBO3IMOXHOCTb KOUTPOASA
TOKOBOI HaTPY3KH B YCAOBHAX KHJIOTO 3aanusi. KpoMe TOro, peKOHCTPYKIUHA
SNEKTPOCETH B JKHAWX 3JaHBsiX OOHYHO NPOUIBONUTCH penKko, MNOSTOMY
yJenbhhle HATPY3KH MOTYT €O BPeMEHEM NPEeBHICHTL YCTAHOBJAEHHBIE Ha Nep-
criekTHBY. HeTpynno BmieTb, YTO CTOJb 3HAYHTEJbHOE OKPyrjieHHe B MeHbe
Wyl CTOPOHY MOXKET NPHBECTH K HENONYCTHMOMY mneperpeBy XuJ nposo-
ZAoB (cM. ra. 9).

B naunom npumepe, NOCKOMBLKY CeTh 3alUMIIAeTCs HE TOAbKO oT K3,
HO M OT meperpysku, J0JKeH ObITh BLITOJHEH pacyeT Ha cpabaThBaHue al-
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TApaToB 3aWuTH B KOHile JuHuu 0pu opdodasuwx K3. Meronuka taxoro
pacyeta npuBefmeHa B ra. 15,

fipumep 11.3. OnpegennTh CeueuHe NPOBOLOB, MpONOXKeHHsx 8 TpyOe,
H BHIGpaTh SAIMMTHHIA annaPaT Ha OTBETBJEHHH K TPex(pa3HOMY KOPOTKO-
33AMKHYTOMY 3JeKTPOABHraTe/ 0 MOWHOCTbI0 17 KBT.

Homunanphift 1ok snexTpoABHraTens nom,s=32,6 A; KpatuocTh NycKo-
Boro Toka K;=7. Yenosun nycka aerkue. Temneparypa B nomeniennn 25 °C.
Jlunusa nognexur 3auwure 10apK0 ot K3.

Pewenne 1. Ilo ycJOBHSIM Harpesa npHHEMaeMm npeiBapuTenbHO Ce-
qgende s=10 Mm? UIIOH=47 A). Iuon)’nou,a.

2. BuGupaem npemoxpatuTean tuna [1H-2 (cm. 1aba. 10.1). Maaskue
BctaBkH BHGHUpaIOTCH no asyM ycaosuam. (cM. Taba. 10.4).

Ipc > Tnom, = 32,6 A;

=~ 7826 _ o A.
a 2,5
Tlpnuamaem nperoxpanntenn [TH-2-100 ¢ HOMHHAZLHEM TOKOM NAABKOI
BCTaBKu [5c=100 A.
3. [Iposepsiem OpHESTOE CEYCHHE HA COOTBETCTBHE HOMHHANLAOMY TOKY
anaBKoil BCTasku. JTuuna aauiuiaerca Toaeko oF K3 (cm. taba. 10:5)

lnou = 0,33[30 == 0.33‘ lOO = 33A,
33 < 47A,

Takum 06pa3oM, coxpadAeTCA ceyenre, BHGpanHoe H3 YCIOBHA AONYCTH-
Moro Harpesa AIB-660 3(1X10).
4. ing 3awutel OTBETBACHHS K AAHWOMY SNCKTPOABHCATEMO BHIGepem
Hyexnonmcuun antoMaTuyecknfi BEKNIOYateas cepuu AE20 fom Taﬁn 10.2).
PHHHMAEM HOMHHAJLHBIA TOK TEIIOBOrO MAKCHMAALHOrO pacuenatens pe-
[yAHPYEMOr0  aBTOMATHYECKOTO  BHK/IQWATeNsl 10 ABYM  YCJOBHAM
{ra6a. 10.4):

> 1,2/ goms =1,25-32,6 =41 A;
lyer po = 1,2l ggcx = 1,2-7-32,6 =204 A.

MMpunumaeM no ta6n. 10.2 Tpexnoaiocubli aBTOMATHUECKHH BBIKJIOYA-
TeMn peryampyeMulit ¢ TemnepatypHo#i komnencauuedi AE2046-10P Ges go-
NOAHHTENBHEIX KOHTAKTOB ¥ pacuenuTenell Ha HOMHHaNbHBIE TOK 63 A ¢
HOMMMATBHBIM TOKOM TemnoBoro pacuenutensi Ip=50 A u ycraskofi Hommu-
HanbHoro Toka pacuenntead 0,9-50=45 A. Tok ycraekn smexkTpomaruut-
HOrO PAacLEenuTenss MrHOBeHHOro AeHCTBHA Jyor.eo HAHHEIX ABTOMATHYECKHX
BeKIOuaTenedl coctasnser 12/ 1. e. 12-50=600>264 A.

5. TlpoBepaem npunaATOe Ce4eHHe HA COOTBETCTBUE 3ALLUTHOMY annapa-
TY. ll.nﬁ 3TOr0 onpegeasiem TOK cpabaTeiBau#s KOM6HHHpOBaHHOFO pac-
nenuTens

Top=1,25-Tp=1,25.45 =56 A,
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Corhatio 7a6a. 10.5 npn samure Tomxko or K3 ngonyctemuii 1ok npe-
BOLHHKA JlonikeH ObITh

Inon > 0,8f¢p=0,8:56 = 44,8 A < 47A.

Takum 06pasoM, OnpeseAsiOliEM SIBASETCH YCHOBME AONYCTUMOrO Hge
rpesa u COXpaHgeTcs npuusToe cevenne ATIB-660 3(1)<10),

nasa apeHaguatas

PACYET CETEM MO YCNOBUSM MYCKA
KOPOTKO3AMKHYTbIX SNEKTPOABUI ATENEN

bricTpo npotexasoliye.npoueccy HaMeHeHHs (CHHXKeHHs H ITO-
BHILEHHA) HanpsikeHHs] HA3LIBAIOTCH KON€GAaHMAMH Hanpsxe-
HHA.

Cornacuo I'OCT 13109—67* «Hopmel KauecTBa 3J1eKTpH-
qeCKofl SHEPTHH ¥ €€ 3JIEKTPONpHEMHHKOB, MPHCOERHHEHHBIX K
9JIEKTPHYECKHM CeTsiM OOLUero HasHayeHHs1» H HOBOH pelak-
K 0. 2.1° paHHoro nokyMmenTa {(u3MeHeHHe Ne 2, BBEJIEHHOE B
neficteue-c | aBrycta 1979 r.) koneGanus HanpsKeHHs OLEHH-
BaloTCA:

a) pasMaxoM H3MEHCHHH HampsiXKEHHS — Pa3HOCTBIO
MeXay CJeAyIOLUMH ADPYr 3a APYroM skcTpemymamu orubalo-
ueit meficTyiolllnx 3nauehvii Hanpsixkerus. Ecan ornbaomas
RefCTBYIOLIHX 3HAUYEHHil HanpsiXKeHHsi HMeeT TOPU3OHTAJbHBHIE
y4acTKH, TO pasMax H3MeHEHHH HalpsiXXeHHs OTnpejessercs
KaK pPa3sHOCTb MeXIY COCelHHM 3KCTPEMYMOM H rOpH30HTalbe
HbIM Y4aCTKOM HJIH KaK Pa3HOCTb MEXAY COCEAHHMH rOpH3OH-
TaJibHBIMK yuactkamu, B

oU =U
Uk B nipouenTax oT Unom

8U = Ymaz = Umin_ 10,

HOM

max ~ Umim

6) yacTOTo U3MeHeHNH HAIPAXKEHHS
m
f = '_t_ ’

r/ie m — KOJIHYeCTBO H3MEHEHHI HalpsKeHHSl CO CKOPOCTBIO
namenennit 6osee 1 % B cexynny 3a BpeMs t;

B) HHTepBanamu (Af) Mexly cienylOUMMH APYr 8a
ApYroM H3MEHEHHAMH HallpAXEHHs, NpHYEM €CJH HHTepBaJkl
BpEMEHH MEXNY KOHIOM OJHOro M3MeHeHHs H HayaJoM cleny-
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IOLLEro NPOUCXOAAT B TOM X€ HAampaBJIeHHH MeHee YyeM 3a

0,04 ¢, T0 5TH U3MeHEHUs PACCMATPHUBAIOTCS KAK OAHO.
JlonycTuMble 3HAYEHMS pa3maxoB Hampskedus, %, B 3a-
BHCHMOCTH OT YHCJia M3MEHeHHil HanpsKeHHs Ra 3AXHMAX
JIaMII HaKajMBaHHsi nNpUBefeHul Ha puc. 12.1. Bcecowosnnii
Hay4HO-HCCIEA0BATENbCKUH N NPOEKTHBUL  HHCTHTYT — «TAX-
DPOM3JIEKTPONPOEKT» PEKOMEHAYET NOJIb30BATLCA KPHBOH PHC.
12.1 1 pas rasopaspsigHbix

U, %% aamn [30].

XapakrepHelM NpHMepOM
Y . TAKMX W3MeHeHHn# Hanpsxe-
HHSL B CeTH ABJSIETCA CHHXKe-
N HUe HanpsXeHusn, *BhHIsLIBaC-
z \\"N MO€ NYCKOM KOPOTKO3aMKHY-
] N TOTO ACHHXPOHHOTO 3JEKTPO-
VS mammr i wme g  ABUTaTens, nyCKOBO# TOK KO-

, Toporo B 4—8 pas OGosabiue

Wﬁw €ro HOMHHANLHOTO TOKA, W3-

N imenenis,min Wamenemise 33 STOTO B TEPBbili MOMeEHT

NyCKa B CeTH BO3HHKAET pe3-

P:c. 12.1. I}onyCT“M!:: ga:“;? KO€ CHMXEeHHe HanpsixKeHMs,

:ucg:algigsﬂuoi Hf;cprigfbt ptlaameu& AJALIEECH CpaBHHTENbHO Ma-

- Joe ppems, 3aTeM N0 Mepe

pasrona aBHratelisi ¥ yMEHb-

EeHUst TYCKOBOTO TOKa Ha-
npsiZeHue cHopa noBbiwaercs. Aan AudTos MOKHO NPHHU-
MaTp KOJHuecTBO BKJIoYeHHit B wac 60. [pu nogkirouenun
K OHOM CeKUMH LUHH HECKOJbKHX (7) JH(TOB 4HCIO BKIIOYE-
muil npusnmaerca 60n.

Ilpy npoekTHpOBAHHM 3JIEKTPHYECKHX CeTell XHJBIX H 06-
HIECTBEHHBIX 3JAHHH BO3MOXKHOCTL COBMENIEHHOro NHTauMst
pabouerc ocBereris ¥ CHJIOBBIX 3/EKTPONPHEMHHKOB, B fiep-
Byi0 ouepens JHQTOB, NOMKHA GHiTe nposepena pacyeroMml.
ITHM pacyeTOM OIPENE]AETCs KaK BO3MOXHOCTL MPSMOTO
HYCKa ABMraTeas, TaK H pasmaxd H3MeHeHHH ganpsKeuHs Ha
LIMHAX BBOJHO-PACHPEEIHTENLHOrO YCTPOiCTBa 30aHHUsA, K KO-
TOPOMY MOMHMO CHJIOBBIX 3JIEKTPONPHEMHUKOB MOKET §blTe
NpPHCOeMHEHA OCBETUTE/IbHASA HATPY3Ka.

Meronpuyeck pacuer ONONHUTENBHOR NOTEPUH HABPHIKe-
Hus, B, BosuuMkatwel NpH Nycke 3JeKTPOABMraTeNns, OCHOBAH
Ha npubavxenuol dopmyse

AU = V'3 Lyger (r cos @ + xsingy), (12.1)

! CeTp 3BaKYaUMOHHOTO W ABAPUHAHOCO OCBEU(EHHS TPUCOeNUHSeTcs K
CHJIOBOH CeTH We3aBHCHUMO OT 3HAYSHUs PA3MaxoB M3MeHeHHH HanpPskeWus.
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rae cos ¢n — Ko3(pPUUHEHT MOIIHOCTH 3JICKTPOABHratesns npH
nycKe.
EcJH ceTb COCTOMT K3 y4aCTKOB, CONPOTHBJIEHHSI KOTOPBIX

n

n
Jr u XX, a CcONpOTHBJIEHHAI MNHUTAIILEro TpaHcopmaro-
1 I

pa rr M X¢, TO BhIpaxKeHHe B CKOOKax npaBoii 4acTH ypaBHe-
uus (12.1), o6o3nauaeMoe yepes A, OM, nprmMeT BHA
;on n
A= (Zr—l— re |cos @, + Ex—!— X, | sin @g.
I

1

Ecit npuHATb, YTO NYCKOBO# TOK 9JEKTPOABHraTE€nn, n,
yMeHbIIAETCsi NPakTHYECKH NPONOPUHOHAJBHO YMEHBIIeHHI)
HanpFKEHUS Ha ero 3aKuMax

loyex = Inycn UII/UHOM = K; lvow.n UII/UHOM’ (12.2)
rae Uy — HanpsiakeHHe Ha 3axXMMax SJIEKTPOABHraTess IpH
ero nycke, B; K; — KpaTHOCTb NyCKOBOTO TOKa (10 KaTtanory)l,
lyom, — HOMHHAJIBHBIH TOK 3J€KTpoaBHratens (M0 KaraJjory)s
A, 1o popmyaa (12.1) nprmMer Bug

AU, =V 3K; Uy o5 AlU son (12.3)

Hanpsixenve Ha 3axuMax snektpoasuratens Uy Gyner
PaBHO Pa3HOCTH MEXJy HanpsiKeHHeM XOJIOCTOro XO#a NUTa-
ollero TpaHcopMaropa M MOJHEIMH NOTEPSMH HanpsiXKeHHs
B CeTH, KOTOpble B CBOI0 Ouepelp CKJaAbBAIOTCS H3 MOTEpH
HanpsKeHHs, BLI3BAHHOIT Harpy3kofl 10 NMycKa 3JIEKTPOABHra-
Tessl, U LONOJAHHTENbHOM MOTePH HANpPAXKEHHA, BbI3BAHHOMR
NYCKOBBIM TOKOM 3JIEKTPOIBHrartess,

Uy = U, — AU, — AU, = 1,05U,,, — (AU, + AU,). (12.4)

Herpynno mokasatb, 4TO € yyeToM CKa3aHHOTO (opmyJia
(12.3) nocsie MOACTAHOBOK M npeobpasoBaHMil NMPHMET BHA

AUn — l731(:‘ ]'HOMJI A (l 'OS—UI{OM _ AUC) . (125)
Usow (Waon+ V'3 K; Iuowz. 2)
rae AUy BbIpaxkeHa B IPOLEHTAX.

! KpaTHOCTb MYCKOBOTO TOKA, MPUHUMAETCH NO KaTanory, MoxeT OHTh
HECKONIbKO TpeBBLILIeHa 34 CyeT anepuoaWdecKOl charaioliel TOKa B Tede-
Hlle nepsblX ABYX-TPeX NOJyNEpHOAOB, 4TO WMeeT 3HaueHue TNPH uifope
YCTaBOK alnapaToB 3alUTH, OCOGEHHO [N 3JEKTPOABHraTe/Ie MOILHOCTHIO
50 kBt u Godice. Tlpu pacuere pa3MaxOB H3MEHEHWs HANPSIKEHHs amepHO<
IHYyecKasi COCTABASAIOLIAS YUHTHIBATHCA He HOJKHA.
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Iaa  OGosblumHCTBA NPAKTHYECKHX cJayyaeB (dopmyday
(125) MOXHO ynpoOCTHTb, e€caH MPHHATB, 4TO JJIA pexuMa
MakcHMaJibHo# pacuetHoH narpyska, AU, cocrasaset 0,08 Ugon.
Torna AUy, %, paBna

AUn — 167K; Juomum A

Ugom -+ 1,73K; Inom n A
ka5 onpenenenns A B-¢opmynax (12.5) n (12.6) nyxuO
3HaThb KO3(HUHEHT MOIIHOCTH NpPH NycKe 3JEKTPOABHTaTENsL
Koaddunrent MouIsOCTH B nepBulii MOMEHT TOC/e BKJIIOUCHHS
MQIKHO- ONpeNesifiTh Kak cpelHee apHpMeTHYeCKOe H3 HABYX
BLIUHCJICHHBIX 3Hauenuii .no ¢opmynam (12.7) a1 (12.8).

+— Kt(l “'nHOM) (12°7)

) (12.6)

COS. = €O _.__._—--_—.—
o S Paom [(l — saom) K;

won (M -+ 0,025K3)
11— Sgom) K i !

rie mo=Muycx/Mnom — KpPaTHOCTb NYCKOBOMO (Ha4aJIbHOT®)
MOMEHTa 3JIeKTPOABHIraTessi (10 KaTaJory); Syou — HOMHHAJb-
HO€ CKOJIbXXeHHe; Nuom — KILJ 1pH HOMHHaNbHO# Harpyske
3/1€KTPOABHIaTeNs!, OTH. €.

Bo3MOXHOeTh NPAMOTO HyCKa KOPOTKO3AMKHYTOTO 3JEKs
TpolBHraTess onpenenseTcs u3 yCcJjioBus

Myions €05 ¥

COS (p; == (12.8)

2
U}.’(*m > 1L 1myex Ks, (129)
rae Uy, — HanpsikeHHe Ha 3aXHMax SJIeKTPOLlBHI‘aTeJlﬂ B IO~
JIstX HOMHHAJIbHOTO HANpsixeHHS; Muex=Muex/Meom — TPE-=

6yemasi KpaTHOCTh Ha4aJbHOTO MOMEHTAa NMPHBOAMMOIC M€xa-
HusMa; K, — KoapdupHentT 3arpyskH  3JleKTpOABHTaTeNsly
1,1 — koaddunnent 3anaca.

" Ilpn onpepeneHUy 3HAYEHHUE KPATHOCTH HAyaJbHBIX MOMEH-
TOB Myex HEKOTOPHX MEXaHH3MOB MOXHO PYKOBOACTBOBATbHCS
CAeAYIOMHMH NaHHBIMHU:

Bestuastopy . . . e e e .. 0,405
Komnpeccopn uen'rp06e)xﬂble d nopiie-

BHE . . . . .. .. 0,4
Hacocs wetTpobeine u nopiIHeBke . . 0,4
JlupTe naccaxupckue M rpy30BHE . . . 1,7—1,8
CTaHKN MeTanooGpabaThiBaroline (Tokap-

HBlE, CTpOFaJbhible, (pesepHbe) . . . . 0,3

Vertofiuupas paboTa OTAENbHBIX BKIIOUEHHBIX 3JIEKTPONBH-
ratejeili He GyneT HapyllieHa NPH NMyCKe ell€ OJHOro 3JIeKTPO-
ABHraTesisl, €CJJH MaKCHMaJibHble HX MOMeHTBh OynyT OoJblie
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MOMEHTOB CONpPOTHB/IEHHSI NMPHBOAHMBIX MeXaHu3MoB. B sTom
cny4ae

Un Mo >1,1K,, (12.10)

e Mmax=Mpmax/Muom — KPATHOCTb MAKCHMAJILHOTO MOMEHTA
3JeKTpoABHraTeNs (MO KATAJOry).

Ycroitunsocts paGoTH MYCKOBHIX armapaTos 3JIEKTPOABH-
rarefiedf, pa6oTaloUIMX OT PacCMaTPUBAEMOH CeTH, He Hapy-
IIAETCA, TAK KAK MarHUTHBIE MYCKATeNM M KOHTAKTOPH He OT-
KJI0YAI0TCH TpH CHNUKEHMM HATPSUKeHHS HA WX 3aXNMax Jo
60—65 % HomuHaJbHOTO. B CBSI3H € 3THM B GOJIBIIMHCTBE Cay-
4aeB NpOBEPKA HOPMaJibHOH paGOThi MyCKOBO#H aliiapaTyphi Oc-
TaJbHBIX 3JIeKTPOJIBHraTe el e Tpebyercs.

PacyetoM chMKeHHS HAOPSIKEHHRN Ha 3aKHMAX IJEKTPO-
ABHrateisi IPH €ro IyCKe ONPEAENAETCS TAKKE U PasMax U3-
MeHeHHi HanpskeHus #a wnHax BPY, k kotopomy Momer
6bITb  MpHCOeqMHEHA OCBETHTENIbHAA Harpyska, HauGosee
cepbe3HbIM caydaeM, Tpebyioum 00si3aTebHOR NPNBEPKH HA
KoneGauue Hanpsxenus, ABAAETCH Nyck smdra. 3necy cueny-
€T HMeThb B BHAY, YTO NOMHMO COOCTBEHHOIO 3JIEKTPOABHraTe-
As nudra, cO3AALIEro NYCKOBOH TOK B MOMEHT BK/HOYEHHH,
CYyIIeCTBEHHYIO POJIb HIPAET IIEKTPOMATHHTHBIA TOPMO3, BKJIIO-
YeHHe KOTOPOro B ceTb (OAHOBPEMEHHO C 3/EKTPOABUTaTEAEM)
BRI3bIBAET JOMOJIHUTE/IbHBIH HYCKOBOH TOK TOpPMO3a..Pacuern,
BHIOJIHEHHBIE JIJIS PA3JHYHBX CXeM 3JaHMi, NOKa3aJiH, 410
JOROJHUTENbLHOE CHHUXKeHHe HaHpﬂ)KeHHﬂ, DUISDUNNUT DRJITIICT
HHEM 3JIEKTPOMAarHHTHOrO TOpMo3a, coctasaser 0,3—0,5 %.
B npaxkTHyeckHX pacueTax 3TO NONONHUTEABHOE CHHUIKEHHE Ha-
NPSIKEHHS MOXKeT NPHHUMATbesT paBHbiM 0,4 Y.

HyxHO nMeTb B BHAY, YTO B JIIOOBIX CJAyYasix He CjefyeT
JONYCKATb CHUIKEHHS HaNPsKkeHHusa Gonee ueM HA 15 Y% (Un. >
=0,85), MOCKOJIBKY I1PH 9TOM MOXKET He BKJIIOYHTECS [YCKOBAR
annapatypa ¥ He cpab0OTaeT SJIEKTPOMATHHTHHIH TOPMOS3.

JononHuTe bHOE  CHHIKEHHE HAINpsiXKEHHs,, BbI3BAHHOE
BKJIIOYeHHeM TOPMO3a, MOXHO He YUHMTHIBATHL NPH IPOBepke
BO3MOXKHOCTH TyCKa 3JeKTpoaBuratens judra. Jeno B tom,
YTO TOpPMO3 OGBLIMHO IJIyXO MOAKJIOYEH NapaJsienbHo 06MOTKaM
SJIEKTPOJBHIaTeis, NOSTOMY HafpsixkeHHe Ha OOMOTKYy TOpMO-
3a 1ojaerTcs uyepe3 OCHOBHBIE KOHTAKTH KOHTAKTOPa OJHOBpe-
MEHHO C BKJIOUEHHeM 9JIEKTpoJiBHrarensa. Kak TOJMBKO SIKOpb
TOpMO3a HAaYyHHAeT BTATHBATBCH, TOK B €ro OOMOTKe OBICTPO
CHHIKAeTCs, U JHIIb NocJe OCBOGOXKAEHUS 3aTOPMOKEHHO Jie-
Geflkii CTAHOBHTCS BO3MOXHBIM NYCK 3JEKTPOJABHraTeJis,
CaenopaTenbuo, HajHuWe 3JEKTPOMarHHTHOIO TOPMO3a JIHIIb
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HECKOJIbKO yBeJIMUHBAET BPEMA NyCKa SJeKTpoaBHIaTes, 4To
AOJKHO YYHTHIBATbCA IPH pacyeTe JjeKTponpusona H Bbl60pe
MOLIHOCTH H THIIa 3JE€KTPOABUraTeis. BwuecTe ¢ TeM l'IyCKOBOﬁ
TOK TOPMO03d, HAKJAABIBAACL HA NYCKOBOHi TOK 3JEKTPOIABHra-
TeJIA, yXyuaeT PexxHM paGoThl 3/1€KTPOOCBeUIeHHs, BBHLY Ye-
TO 3TOT TOK HeoOXONMMO YYHTHIBATH NpPH ONpejesieHHH pa3Ma-
XOB H3MEHEHH HanpsiKEHHS! B OCBETHTeNbHON CeTH IPH IIyCKe
andra.

AnaJjiornyHyl0 MeTOLHKY pacueTa MOXKHO HCIOJIb30BaTh
AJia onpenesieHHA pa3MaxoB H3MeHeHu#H Hanpsixk€HHs B JIMHH-
fX, K KOTOPBIM NOJIKJI0YECHB PEHTIEHOBCKHE anmaparthl, TOK KO-~
TOPBIX B pexknMe ¢QororpadupoBanua nocTHraer O60JbLIOTO
3Ha4yCHHf, OAHAKO [AJIHTEJILHOCTH npouecca " He npepblaeT
0,1—0,2 c. INpaBunbHbli BHIGOp napaMeTpoB ceTH H obecme-
yeHHe HeoGxomumoro yposHs HanpsukeHus (85—90 % Uson)
HMeIOT BaxXHOe 3HaueHhe and NOJyuyeHHda BEICOKOKayeCTBCH~
HBIX PEHTreHOBCKHX CHHMKOB.

Npumep 12.1. OnpefenuTs BO3MOXKHOCTL NyCKa  3J€KTPOABHIATE/IA
aupra mowHocThw 4,5 KBT cepun ACM 52-6, BralOweHHOro B CeTh NO CXe-
Me puc. 12.2 B Touke r. OnpefestTh HOTYCTHMOCTb NPHCOEAHHEHUs K ILHs
naM BPY oceeruTesbHON Harpy3kd. BbificHuTh BAHSHHE NyCKa 3JEKTPO-
ABuraTenss Ha paboTy APYroro 3»JeKTPOABHraTteas JHQTa. Ilom nByxcek-
uuoHnkbii. OGiwee yncno anpTos 4.

Pewenne 1. OnpemenseM napaMeTps! CeTH, PYKOBOACTBYSICH Ka-
TAJO0MHBIMH JAHHBIMH,

re==5,7 MOm; X = 17,2 mOum;
ra6=20,34-0,15= 49,5 MOm; xq6=0,06-0,156 =9 mOwm;
r66=1.98-0,06=119 MOm; x54==0,09-0,06 = 5,4 MOm;
rg,;=1,98:0,03=759,5 MOm; %5, =0,09-0,03 =2,7 mOm.
2. Tlo xatanory npunuMaeM napaMmeTps 9NeKTPOABHraTedel:
Inomn=12 A; K; =4,5; mp=2,2; myqx=2,3.
3. OnpepensieM Ko3hpuUuMEHT MOUIHOCTH NPH TyCKe IBHraTelst no
dopmynam (12.7) u (12.8):
cos @g=0,52.
4. OnpenenseM sHaueHue A Lnsi TOUKH 6:
Ag=[(49,545,7) 0,52 - (9 - 17,2) 0,85] 10—28 = 0,051 Om.
5. Onpeniensiem sunauenne A gns TOMKH a:
Ag=1[(49,5+5,74+119)0,52 4 (94 17,2.4-5,4)0,85] 10—3=10,12 Owm
6. Onpenensem 3nadenue A nas TOUKH e:
A;=[(49,5-}5,7 4 1194 59,5) 0,52 4 (9 + 17,2 45,4 +
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+42,70,85]10— = 0,15 Oum.
7. OnpenensieM AONOJHHTENBHYIO TOTEPIO HANMPSIKEHUA NPU OYCKE JEK-
Tpoasuiareas 8 T04xkax 6, g, 2, no dopmyne (12.6):
167-1,5-12-0,051
% T 30+ 1,73-4,5-12-0,051
167-4,5-12.0,12
A0 = 350+ 1,73-4,5-12-0,12 2,76 %
167-4,5-12-0,15

AU, = =3,8%,
9T 350 4 1,73-4,5.12.0, 15 %

AU =1,19%;

OcBemumenshas

i HO.2Y3KE

-

—~(D8= s Lons,
|

1”74 ~ l
380/220 8 6 d)

45KkBT 45KBr

Puc. 12.2. Cxema k npumepy 12.1. [NoauepknyTsie uudpsl yKassiBaoT AJH-
Hb, M, nudpy B KPYKKAX — ceueHus kua kabenielt H nposopos, MM?

8. Onpepensiem no dopmyne (12.4) HanpsiKeHHe Ha 3aXKHMaX 371eKTPO-
JBUTATeNA TNpH ero nycke (noaHas NOTepsa HANpsIXKeHust B CETH NpMHUMa-
etest pastioni 8 %) B HONMX HOMUHANBHOTO HANPAKEHUN:

Uj, =1,06—(0,08+0,034) =~ 0,94,

9. INpoBepseM BO3MOXHOCTL NYCKa 3jeKTpoABuratens no dopmyne
(12.9), npunumas k03(hdULHEHT 3arpy3KH PaBHBIM elHHULE

0,942.2,2 > 1,1.1,7-1, 7. e.1,94> 1,87,
Pacuer noKasuBaéT, 9TO0 NpsMofi mycK ApHraTels obecneunBaeTcs.
10. Hanpsixkenne Ha 3axumax paboTawouiero JABurateqas (Todka )
Uaig* =1,05~ (0,08 + 0,028) = 0,95.

11. TlposepsieM ycJOBHS HOpMaAbHON PaGOTH ABHraTelsi BTOPOro JH(-

Ta, pykoBozcTBYsiCh GopmyJioit (12,10),
0,95%.2.,5 > 1,1.1; 2,07> 1,1

H yGexmaeMcss B TOM, YTO BTODPO# NBHrartesb OyAeT mpoao/xKaTe paboraThb.

12. OnpepensieM cHHXXeHHe HANpP#XeHMss Ha BBOLHOM YCTPoicTBe B
TOuke 6 npu nycke aBuratens gudra. [loanoe CHHXKEHHE HANPSKEHHS B
TOYKe 6 CKNapplBACTCH H3 CHHXKEHHSI HanpsixkeHHs NPY MycKe ABHrare]s #
NOTEpH HanpsiKeHUs npH BKJAOYEHHH 3NEKTPOMAardHHTHOTO TOPMO3a:

AUgz =1,1940,4 =1,59 %.

<
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B paccmaTpuBaeMOM  JIByXCEKHHOWHOM [IOMe YCTaHOBJIEHO UYEThipe
andra. TMpu uucae skmouennit kaxnoro andra Ao 60 B uac obilee uneao
BKJIOYenui MQTOBBEIX YCTaHOBOK B 4ac coctaBuT 240. M3 kpusoit puc. 12.1
BHIHO, WYTO [ONyCTHMOE CHHXKEHME HanpsiKEeHHS COCTABNAET UPUMEPHO
2,3 %. Takum 0OpasoM, NPHCOEAHHEHHE OCBETHTELHOM Harpy3ku K CHJIO-
BOMY BBOAY B NaHHOM CjiyHae AONYCTHUMO.

InaBa TprHaguartas
ONPELENEHUE  NOTEPb MOLUHOCTHU 1 DHEPIUM

Ilepenaua syiekTpO3HePrHH HEM3GEXKHO COMPOBOXAAETCH IO-
TEPSIMH MOIMHOCTH M 3HEPrHH B TpaHchOpPMATOpAX U JIHHHSAX.
YKazannble notepH nocthraior 12—15 9, sceit BeipaGoTannoit
SHEPTHH M MNOKPBIBAIOTCS 3a CYET YBEJINYEHHS MOLIHOCTH HC-
TOYHHKOB MHUTAHHA M MPONYCKHOH CIOCOGHOCTH BCEX 3JieMeH-
TOB CeTH, T €. 33 CYeT MOBBLIIUEHUsT KanHTaJoBJOXKeHul. Kpo-
Me TOro, moTepH SHEPTHH BJAEKYT 3a co00i nepepacxom TOm-
JIiBA Ha 3JEKTPOCTAHLMAX 3HHEProcHCTEM, YTO OCOGEHHO
aKTyaJibHO B COBPEMEHHBIX YCJIOBHSAX.

TloTepn MCHIHOCTH H 5HEPrUH 06513aTEJLHO YUHTHIBAIOTCS
NpH TEXHHKO-5KOHOMHYECKOM CONOCTABJEHHH pa3JjHyHbIX, Ba-
PHAHTOB CXxeM 3JeKTpocHaGxenusi. O HAX HeoGXOAHUMO NOM-
HUTb NpH BbHIOOpe HAHBLITOJHEHINEro pexXHMa 3KCIJyaTauud
3JIEKTPOYCTAaHOBOK. [lo MocJiefHEro BpeMeHH STHM BOIpoOCcaM
He YeJiAJIOCh JOJI?KHOTO BHHMAaHHSA NPH NPOEKTHPOBAHKH BHYT-
PeHHHX ceTefl, XOTsl naxe ofJlaudBaeMble notpebHreseM Mno-
TePH 2JIeKTPOSHEPTHH B 3THX CeTAX BCe paBHO TPeCyiOT pacxo-
na octpofeduuutHoro tongauea. Himke nanaraercs KpaTko Mes
TOMMKA pacyeTa MNOTePb MOM(HOCTH H 3HEPruH B OCHOBHBIX
3JleMeHTaX JIeKTPHUECKHX ceTeil.

OO6mue mnoTepy akTHBHOH MOLIHOCTH B TpaHchopMmarope,
kBT, onpenensirorcsa H3 BeIpaxeHHs

AP, = AP, + APy B, (13.1)

rie AP.,=APx; — notepl akTHBHOH MOIIHOCTH B CTaJh TpaHc-
dopmaTopa npH HOMHHAJBHOM HampsukeHHd, KBT; AP,=
=AP« — 10 xe B OOMOTKaxX NPH HOMHHAJbHOH Harpyske
TpaHchopMatopa, KBT; B=S/Swom,r — OTHONIEHHE JEHCTBH-
TeNbHOI Harpyskd K HOMHHAJIBHOM MOLIHOCTH TpaHcgopma-
Topa (k03¢ duuuent 3arpysku Tpancpopmartopa).

[Notepu peakTHBHOH MOILHOCTH B TpaHC(OpMaTope COCTOAT
H3 NOTepb Ha HaMarHWukBaHHe (OHH IPAKTHYECKH He 3aBHCAT
OT Harpy3kH) M IOTepb, OGYCJIOBJAEHHBIX IOTOKaMHi paccesHus,
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KOTOpBle HaXOASITCH B 3aBHCHMOCTA OT Harpy3xd TpaHcdop-
mMaropa
VkasasHbie NOTEPU, KBap, ONpeAessloTcss U3 BBIPAXKEHHSA

AQ, = AQ; + AQ B~ (13.2)

Beandunpt APer=AP; 1 AP,=AP, npuBOAATCS B KaTaJo-
rax Ha tpaucopmaropul, AQx u AQy, KBap, onpefeNAIOTCA IO
KaTaJIOMHBIM JAHHLIM:

AQ, = l/ (ix_.sﬂ)z_ APYL ~ 1, Suon/100;  (13.3)

100
AQ« = 3':* ua Xw * lo—aa _ 44_:{%._<3\|_.w” (134)

TAe g — HANDPSAKEHHE KOPOTKOrO 3aMBIKaH#SA TpaHCQ)OpMaTo-
pa (no katajpory), %; Ix — 70k xosnocroro xoza tpaschop-
Matopa, %; Xr— WHAYKTUBHOE conpoTusaedue TPanchopma-
Topa, Om,

[Morepn akTHBHOA MOIHOCTH B JIMHHSIX TPeX@a3HOM 3IAeK-
TPHYECKOl CETH C .paBHUMEepPHOR Haroyikoil ¢as, kBT, paBubl

APy =8l rg 107 (13.5)
H COOTBETCTBEHHO PeaKTHBHOM MOUIHOCTH, KBAP
AQ, = 312a, x4- 1072, (13.6)

Uuorna fI0TEpPH MOMIHOCTH 8 JIHHHH HEepPeMeHHOTO TOKa Bbi-
Paxaiot B NpoUCHTAX pacqemoﬁ MOULLHOCTH

AP, = AP 5 -100 . (13.7)
Pmax
Ecau peaKTHBHAsl COCTABJAAIOWIAA HOTePH HANPANKEHHS Ma-
J2 4 e MOWHO BpeHebpeun, TO MOMHO YCTAHOBUTH CBA3D
MeXIy HOTepSMH HanpsixkeHHs, Y, # MOLIHOCTAH, %. Heiicreu-
TeJIbHO, B IAHHOM CJiy4ae AJsi Tpexga3Hoil ceTH

AU = T’ma:vc n COS Y 100;

HOM

. 372

AP, = —ma 12 100,
max
Torpa

ap, =22 (13.8)

cos? ¢
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IMepexonst k pacueTy NoTepb SHePruH, HEOOXOAMMO BBECTH
noHATHEe O epemenu HAubOAbUWUX nOTepb. DTO €CThb YCJIOBHOE
BpeMs, B TeueHHe KOTOPOrO IpH Mepejlaye 3JIEKTPHYECKOH
SHEPTHH C MaKCUMaJbHONR Harpysko#l Imax nOTEpU sHeprun Obl-
Ju OBl TAKHMH }Ke, KAKHe HMeloT MecTO npu pabore no HeHcT-
BHTEJIbHOMY flepeMeHHOMy Ipa(iKy HarpyskH.

Bpemsa nHaunGosblikx 1noTtepb T
MOKHO ONpPeAeNsATL U3 KPUBLIX 3a-

50?;} /| BHCHMOCTH 3TOTO BpeMEHH OT TOJO-
7000 A BOH NpPOJLOJIKHTENBHOCTH HCIOJb-
6000 30BaHHsi MaKCHMyMa HarpyskH
5000 T max, O KOTOPOM yiKe FOBOPHJIOCH B
c0s 9=0,64/4

4000 7 JIPYTHX TJjaBax, H KospdHuHeHTa
Jooo /5( L MOIIHOCTH HNAHHOTO YYacTKa CeTH
2000 A Fsg 08 (puc. 13.1)%

2000H——<F="cosp=1 [MoTepu akTHBHOH SHEpPrHH B

0 7000 300" 5000 0T TpaHcopmaTopax onpe/eNsoTCs
KaK CyMMa NpoH3BeficHHH MOoTepb

Pnc. 13.1. 3asucnmocts MOILHOCTH, H€ 3aBHCALIHX OT Ha-
BpeMeHH HanboabLUKX NO- TrPY3KH, Ha MOJIHOe BpeMf paboTH

T€PL OT NPONOJIKHTEALHO- TpaHcopmaropa { B yacax W mo-
CTH HCNOJNb30OBAHHA MaK-
CBMYMa Harpyskn Tepb MOILHOCTH, 3aBHCALUKHX OT Ha-

I'PY3KH, Ha BpeMsi HaHGOJbLIKX MO-

Tepb. TakuM 006pa3soM, roJloBeie no-
TEPH AKTHBHOH 3HepPrHu B Tpanchopmarope, kKBt-u, OGyayr
paBHEL

AW, = AP_t+4 AP p*7. (13.9)
Iotepy peakTiBHON 5Hepruy, KBap-u, B TpaHchopmaTope
AW, ~ Ix fggm.w‘ + uy Smln(s)ab'r B2t (13.10)
H COOTBETCTBEHHO B JIHHHUAX
AWon= 3lnaxtst-107% (13.11)
AW, 0= Blmax X5+ 1077, (13.12)

I1pu onpenenennn t no KpuBbIM pHc. 13.1 He yuuThBaroTcs
H3MeHeHHs1 Koa(dHuHenTa MOIHOCTH B TeueHHe roja H ¢op-
Ma roioBoro rpacguka Harpysok. Ecnin usBecten ronosoii pac-
X0 He TOJIbKO aKTHBHOH, HO ¥ pPeaKkTHBHOM SHEPruH, TO YHCJIO

1 Kak ynomunanoch B r2. 3, Tmex HMEET Pa3iuuubie 3HAYEHUsi HA Pas-
HBIX y4acTKax ceTd. J105ToMy nOTEepPH SHEPTHH ONPERENAOTCS AAsl KaMs
AOro yyacCTKa ¢eTd OTAENbHO, a 3aTeM CYMMHpPYIOTCs.
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yacOB HCIOJIb30BAHHA MaKcHMyMa Harpyskd, a CJielloBaTelib-
HO, U T OnpejeJifeTcs 6oJee TOYHO.

1. OnpepesifeTcsi TONOBOE 4YHCJO YacOp HCHOJb30BaHHA
MaKCHMyMa aKTHBHOH M PEaKTHBHOR HATPY3KH:

Tma:xa = Wa/‘Dmaxv
Tmaxp = Wp.lQmax-

(13.13)
(13.14)

Ta6auna 13.1. NTonosoe yncno 4acoB HCNOAL3OBAaNHA PaCUETHOTO

MaKCHMYMa Harpysku

Harpyska
Tlorpe6utens
ofias cunoBasi l CRETORANA

TlpennpusTusa 06HIECTBERHOTO
nUTaHus:

CTONOBBIE — 1500-—3000 1600—2400

pecTopani 3300—4700 | 3800—5000 3000—4000
TIponoBONLCTBEHHBIE Marasu- — 2000—3000 1700—2300
HH
[pomToBapupie marasubu (c | 4100—4200 — —
KOHIHLIHOHHPOBAaNHEM)
Kopnyca 6GonbHuL:

newebunie 2200-—3200 — —

XUPYPrHYECKHE 3300—3800 — —
Toavkauuugu 1900—2200 —_ —
Anteku 1300—1600 - —
TocTuhuiin':

Ge3 pecropanos 3300—5000 | 2500—4500 3800—4000

¢ pecropanamu 4800—5000 | 4200—4500 3800—4300
Anvunucrpatupubie  3pauns | 2500—3500 | 4400—6400 1100—1200
(C KOHAMLHOHKWPOEAHKEM)
[Ipennpusitus  6uiToBOro. 0G6-
CHyKUBaHUs:

KOMOHHATHI 2300 —_ —

doTorpaduu 3400 — —

aTenne — 1300 3900
LIxoasl oaHoCMeHubIE:

6e3 umnieGnoka 500—700 { 1300—1500 300—400

¢ nuiebnokoM 800 — —
1Ixonsl nByxcMentbie Ge3 nu- — 1300—2300 1700—2000
nie6nora
XKunble 3nauust:

He OGopynoBaHEble CTa- 3000 — —

UHOHAPHHIMH  3JEKTPONINI-

TaMu

o6opynoBaHHbie  CTallHO- 3400 — —

HapUbIMH 371eKTPOTIIHT aMH

—_—

' BésbliMe 3MaHEHHR OTMOCKTCA K IOCTMHHLAM € KOHAHMIHOHHPOBaWMeM BO3NyXa,
MeHbiune — Ges KOHANLHOHMPOBAHHA,
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2. IosAHOe YHCA0 YACOB HCNOJ30BAHNA MaKCHMyMa

Tmax = VPT‘;)nax a cos’ Pmax + Tfnaxp Sl.ﬂ‘, @max 3 (13 15)

2 2 .
COS Prax = Pmax/ V Poge + Qmax 5 sin @, =
) F)
= Qmax/V Pmax + Qmax .
3. Bpems notepnb onpejesieHHst H3 BhipaXKenus

T=(0,124 +T,,,.- 107" 8760, (13.16)
( max

T'0f0BOE UKHCJIO 4ACOB HUCMOJIL3OBAHHMSI PACUETHOrO MAKCH-
MyMa Harpy3kH MOXHO IPHHEMaTb 1o, 7a6.. 13.1.

Mnasa uertnipHaguyaran

BblI6OP CEYEHUHA MPOBOAHUKOS
MO MEXAHMUYECKOM NMPOYHOCTH

Hapsay ¢ TpebyeMBIMH TeXHHYECKHMH XapaKTeQUCTHRAMH -SACKTPHUCCKHX
ceTeit Baxuo ofecneydth HeOGXGANMYIO APOUYHOCTD H HOATOGBCLYHOCTH IfACK-
TPOINPOBOAOK.

Mexannueckas NpoYHOCTh MPOBOAOCB M Kabeseil cyiliecTBeHHO 3aBUCHT
oT ycjomuil Npowiajky, ycusufi, KOTOpHIM. NOABEPraloTCA NPOBGHA W Kabe-
¥ B Opolecce MOHTaXa, a B HajabHefileM H [PH IKCOyaTauuy (Hanps-
Mep, NDH NOAKJIOYEHHH MepeHOCHBIX 3MeKTPONPHEMHHUKOB) — OT OKPYHaio-
1ie# cpean!, B KOTOpOfi NPOJONKEHH NPOBOAA, MW, KOHEYHO, MeXaHH4YeCKMK
cBOficT8 MaTepuasioB npoBOAHUKOB. OTmerdM, UTO MeAHHE MNPOBOAHHKY
3HAYATENILHO TNpOUHEe, 4eM ANIOMUHHEBHE, OCOGEHHO B OTHOWIEHHHM KOJH-
qecTBa neperd0O0B, KOTOpble HeH30eXKHB! npH NPOBEACHHH MOHTAXKHBIX pd-
6otr. OpHako OHH AedHUWTHBI H HX HCMOJNB3OBAHHE CTPOTO OfPaHH4YEHuo.

EcTecTBeHHO, YTO pJisi NEPEHOCHHIX 3JMEKTPONPHEMHHKOB TPebytoTes,
KaK TpaBusiO, MPOBOAA H WHYPH ¢ ruOKuMH MeOHBIMH Kuidamu. Mexaun-
yeckasi CTOMKOCTb MPOBOLOB HMEET Ba)kHOe 3Hadeune H Jis obecredenns
NOXAaPUOH H 3JeKTPOo6e30NnacHOCTH.

IlpoBojiiuKn HOMXHE OHITb NOCTATOuHO CTOHKuMu H npH K3, korzpa
BCJIe[ICTBHE PE3KOro NOBHIUIEHHS TOKOB OHH (BO BCSKOM CJjlydae 3a BpeMsl
N0 OTKAouelus] aBapuiHOTO YHACTKA) WCHBITHIBAIOT 3HAYHTeNbHble AuHA-
MMYECKHe BO3NeHCTBUSA.

TlpaBuna ycTpoiicTea 3/7€KTPOYCTAHOBOK DPaspellialoT He NPOM3BOAUTH
MeXaHHYCCKUX pacueTos npoBofoB B cersx A0 1000 B (32 uckatoueuneM
BO3[YIINBIX ceTeH H TPOCOB) Npu COGIIOEHHH HAMMEHBLIUUK CeYyeHWH TOKO-
NPOBOASWIMX XKuJ, YKa3aHHeiXx B Tabn. 14.1. Bunonnenne 3tux tpeCoBauui
ABAfeTCs O6S3ATENbHBIM A5 BCEX BUJIOB 3neKTPONPOBOACK,
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Ta6nuna 14.1. Hanmensumue ceuenus npoOBOAUMKOB

PO MEXaHHyeckon NPOYHOCTH

Tlposonnukn

Ceuelize, Mm?

MEAHbIX

, AJOMHHHAEBRIX.

inyps pans  npucoennpenus  OHLITOBIAX
3eKTPONPUEMHHKOB
Kabesnu ansi npucOenvHeHHs] NEPeHOCHHIX H
NEPeNBHKHbLIX 9JEKTPONPHEMHHKOE B  npo-
MBILNEHHEIX YCTaHOBKAX
CKpyueliinle BYXXKHJbHBIE NPOBOAA C MHO-
rONPOBOJIOYHLIMY KHJAMH AJs CTauHOHaPHOI
NPOKNAJKH Ha POJUKAX

Hezanluiennsle W30MMPOBaHHBIE NPOBONA
JJIS CTALlMOHAPHOH NPOKAAaKH BHYT™H mNOMe-
HI1eHni:

a) HenocpejCTBEHHO 1O OCHOBAHHAM, Ha

POJMKAX, KJHLAX H TPOCax-

6) Ha JoTKax, B KOpoGax (KpOMe LJyx:X):
AnSl XKun, NPUCOEAHHSEMBIX K BHHTOBEIM
3aXKHMaM
JANA KuJj, HIPUCOCIMHAEMbIX NaiKoii:

O/IHOTIPOBOJIOHHHIX -
MHOTONPOBONOUHEX (rubrux)
B) Ha U30nATOPAX

Hesamuienysie H30JMPOBaHHbIe NpPOBOAA
B HApPYXHHIX BHeKTPOﬂPOBOIlKaXZ

a) nO CTeHaM, KOHCTPYKLHAM WJAH ONOPAM
HA W3ONRTOPaX; BBOAH OT BO3AYILLIIOH
JUHHY

6) mon HaBecaMH HA POJMKAx

KaGenn w 3amuuieHdnie  H30MIPOBaHHHE
npoBoja Ajis cTauuOHApHOH mpoknaaxku (Ges
TPYG, PYKaBOB H IYXHX KOpPoOOB):

NS KuJ, [pHCoelMHSIeMbIX K BHHTOBLIM

3aXKHMaM

ANA KW, npHCOCAHHSIEMLIX nafikofl, OfHO-

NPOBOJIOYHRIX

TO Ke MHOronpoBOJOYHKIX (rubKHX)

Hezauuuieynsie w 3allMijeHHLe H30;JHPO-
BakHLIE MPOBOAA A CTAUMOHAPROU TPOKAAA-
KH B'TpyOax, MeTaJJMYeCKUX DyKapaXx H Tay-
X#x KopoGax

aujiiientivie ¥ He3aIMIIEHHLIE NPOBOAA |
Kabenu B 3aMKHYTBHIX KaHanax HAH 3aMOHOMM-
YeHHHX'! B CTpOWTeNbHhe KOHCTPYKLUHMH HAN
nop WTYKaTypKO#

I'pynnoBhie nuHHU KBAPTHPHO# ceTw

BBogbl B KBapTHPH K DPacueTHHIM CYETHH-
Kam

0,35
0,75

—

2,5

2,5

N
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Mpopoaxenue tabn 141

Ceuenne, mm?
ITposoAHUKK
sMedHpIX I ANMIOVHIIHEBbLIX
IMuramoiive JHHUE B CTOAKH B JKHJBIX 3/13- —_ 6
HUAX [JSl NUTaHHSA KBapTHP

" Cm. ra. 18

I'naBa natnaguaras

YOPOLUEHHBLIE METOAbl PACYETA TOKOB
KOPOTKOIrO 3AMBIKAHUA B CETAX 4O 1000 B

15.1. OnpegeneHna M pacyeT TOKOBE KOPOTKOrO 3aMbIKAHKA

Ilpy KOpOTKHX 3aMHIKAHHSIX BO3HHKAIOT 3HAUHTEJIbHBIE Mexa-
HHUYECKHE CHJIBI B TOKOBEKYILHX 4acTfX 3JIeKTPHUYECKHX ara-
paros, muH, usoasropos. [locnencTereM 3THX MeXxaHHueCKHX
CHJl MOTYT OLITH paspylueHns annaparoB W KOHCTPyKuuii PV,
Kpome toro, Tokn K3 BEI3BIBAIOT AOMNOAHHTEBHBI HATPEB TO-
KOBeJyIUHX yacreil aNeKTPHYECKHX annapartos, WHH PY u xun
KabeJsieil, yTO MOXeT NMPHBECTH K BHIXOAY HX H3 CTPOSl K3-3a
OnacHOro noswiIlenns Temneparypu. Hepenko K3 cranossrcs
APHYKHON NO)Kapa U NopYH HMyIecTBa.

Ipouecce, Bosuikaomue npu K3, ux ¢uskueckas Cyuu-
HOCTb ¥ MeTOJABI pacueTa H3yuyeHpl AOCTATOYHO TNyGOKO H pac-
CMOTpeHB B criepManbHOH Jiutepatrype. B mactosmieil rnase
AaTcs caMbie OOllMe NOJIOXKEHHS, HMellle akTyaJpHoe
3HayeHue jautib 105 cerell 1o 1000 B, THNHUHBIX ANA 3JI€KTpO-
060pynoBanust XKHJIBIX U OOLECTBEHHBIX 31aHHi.

OcranopumMcss Ha HEKOTOPBIX OCHOBHBIX MOHATHSX H Ompe-
JleJIeHUsX, a TaKke napaMerpax, HeoGXOJUMBEIX AJif pacyeros.

KopoTkum 3aMblKaHHEM Has3blBaeTCsi HeENOCPEACTBEHHOE
coefiuHeHHe MeXAy JIOOHMH TOUKaMH pasHbix $a3 uwiu ¢pasu
C 3eMJieil M HYJIEBHIM NPOBOJIOM 3JICKTPHYECKOH LIENH, KOTopoe
He IpeJyCMOTPEHO HOpPMaJbHBIMH YCJOBHSMH paboTel ycra-
HOBKH. Tok K3 3aBHCHT OT MOLIHOCTH HCTOYHHKA IMHTaHUS,
5/]eKTpUuecKoil ynajeHnocrn Mecta K3 or Hero, T. e. ot co-
npotussnenus pemd K3, ot euga K3 (rpexdasnoro, apyxdas-
HOro, onHo(a3Horo, oAHOGasHOrO H ABYx(a3HOIo Ha 3eMJio),
a TakXke MOMEHTa BO3HHKHOBeHHWs K3 u jaiHTENBHOCTH €ro
neifictBusi. OTHOCHTEJIbHAA BEPOATHOCTL Ppa3JIMUHBIX  BHAOB
K3, 1o crarucTHueCKMM JAaHHBIM, XapakKTepH3YyeTcsl CleAylo-
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IHMH MOKa3aTeNAMH: Tpexda3sHoe — b, nByxdasuoe — 30 n
onnodasnoe — 65 %. TlpuBenenHvie NaHHBIE OTHOCATCA K
BHEIIHHM 3JIeKTPHUECKHM CeTsIM M CHCTeMaM, OAHAKO MOXKHO
nojarath, 4TO NpHBeJeHHble HU(pH NeHCTBHTENBHH ¢ H3BECT-
Hoft foniefi npuOAMIKEHNS U ANA BHYTPEHHHX ceTel,

MrHoBeHHOe 3HayeHue mnoJHoro Toka K3 ik, A, MoxHO
Pa3/IoKHTb HA [Be COCTaBJsiiollNe: NePUONHYECKYIO i M afle-
PHOIAHYECKYIO i5:

i,=1i,+ i,

Hauboabiero 3navenusi roxk K3 poctiraer B Tom cayuae,
korga K3 Bo3HMKaeT npH nmpoXoKIEHHH TOKA MpENlIecTBYIO-
LLEero pexxuMa (TOKa HAarpyskH) yepe3 HyJib; IIDH 9TOM NepHO-
LHYeCKHH TOK HMeeT aMIJIHTyAHOe 3HayeHue, A

Ipg ==~ lg.

VnapHbiM TOKOM Ha3biBaeTcs HauOoJbllee MrHOBEHHOE
agayenne Toka K3. dtoro anauenua 1ok K3 nocrturaer mno uc-
TeYeHHH NepBOro NOJYNepHOAa C MOMEHTa BO3HHKHOBeHHA K3,
T. e. uepe3 0,01 c.

OrtHowenune ynapuoro toka K3 iy K aMninuTyie nepHoiK-
geckoll coctapasiiowieil Toka K3 [nmex Ha3bIBAETCA YAAPHBIM
Koo dhHuHeHTOM

k=il (15.1)

Anepuonnueckas cocrasasiionias Toka K3, A, uamensercs
110 3aKOHY

n,max”

ia = iaoe T = I, max € ’/Ta, (15-2)
rae T,=x/(314r) — nocrosusas BpeMEHH 3aTYXaHus, ¢; f—
BpeMsl, C; r — aKTHBHOe conpotuBjienne uenn K3, Om; x—
HHAYKTHBHOe conpoThBJieHue nenu K3, Om.

Anepuoanueckas cocraessiiouiasi (HHOTJa €€ HasHBalT
CBOOONHBIM TOKOM) 3aTyxaeT OBLICTPO M NMPAKTHYECKH KHCUe3a-
er yepes 0,15 c.

B pesysabraie npouneccos, NPOHCXOAAILMX B reHepaTopax
3JleKTPHYecKUX cTaHuuit npuy K3, nepronuueckas cocrtabJisiio-
mas Toka K3 Toxe 3aryXaer M uepe3 HEKOTOpPOE BpeMsi [0
cTHraeT CBOero ycTaHOBHBLIErocsi 3HaueHus. HavanbHoe 3na-
YeHHe MepHOAHYECKOH COoCTaBJisIlONlel Ha3BIBAIOT CBEpXNepe-
xonnbiM ToKOM [”. [IpH foctaTouHo 60BLIIOM yiaieHun MecTa
K3 oT reHepHpyIoniero UCTOYHHKE, YTO XaPaKTEPHO Aasl CeTed
XKHJIBIX M OOILIECTBEHHBIX 3JaHuil, BJHSHHE 3aTyXaHHsi MEpPHO-
LHYecKo# COCTaBJAOLIEH He3HAUYNTEJBLHO H MOXKET B pacuerax
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He yuuToiBaTheA. YAapuulit Tok K3; A, MoxeT ObiTo BbIpamed
CACAYIOUIHM 06pa3om:

iy = In,max + 13(0.0!) = V§ lu + V§ lu e——-0,0l/Ta. (153)
rae I, — neficTByOllee 3HaueHHe NEPHOAHYECKOH COCTABJIAIO-
meit Toka K3, A; ky — ynapubiit koaddunuenr,

by =14 ¢ "%, (15.4)

Cornacto CKa3aHHOMy Bblliie moJiyyaeM 3HaYeHHe YAAPHOTO
TOKa

i, = ka, I, (15.5)
Ipwu ewibope annaparos uuorsaa Tpebyerca sHaTh HAHGOJB-

mee aeiictByomee 3nadente Toka K3. Ouo-onpegesnserca no
npuGnuxeHHol ¢opMyne, A

L=IVT+ 2k, —1F (15.6)

15.2. OcobenHOCTH pacyeTa TOKOB KOPOTKOro
3ambiKaHuA B ycraHoskax go 1000 B

XapakTepHO#i OCOOCHHOCTHIO PacyeTa. TOKOB B CeTHX O
1000 B sBasercs HeOGXOAMMOCTH YY€Ta AKTHBHHIX CONPOTHUB-
nen#it sgeMentoB pend K3, koropuie B KabeabHbix CETHAX H
BHYTPHAOMOBBLIX CETSIX, BHLITOAHAEMBIX NMPOBOAAMH B TPyGax u
KaHaJax- CTPOHTENbHBIX KOHCTPYKUHH, 3HAYUTENDHO HpeBbillla-
10T MHAYKTHBHBle conporusieHus. CyluecTBeHHOE BAMAHHE Ha
CYMMAapHOE COMpPOTHBIICHHE iend B TAKUX CETAK OKAa3HBAIOT
CONPOTHBJIEHHA KOHTAKTOB KOMMYTAUHOHHBLIX  aflliapaTos,
MaKCHMAaJbHBEIX pacuenureseii aBTOMATHYECKHX BHIKJIOUaTe-
Jed, oOMOTOK TPaHC(hOPMATOPOB TOKA, a TAKME IePeXOAHHIE
CONPOTHBJIEHHS] KOHTAKTHBIX COEAMHEHH#l W AyT'H, BO3HHKAI0-
uleit B MecTe K3. Bce akTHBHBIC CONPOTHBJIEHNHSA IUMH, NPOBO-
HoB, Kabeneél npn K3 yBennuuBalTCs H3-32 NOBBLIIEHHOTO
Harpesa npu K3.

B pacuerax cnenyeT Takike YYHTHIBATH CONPOTHBJIEHHA OG-
MOTOK CHJIOBBIX TpaHcopmaTopoeB MOILHOCTSIO 0 1000 kB- A,
TaK KaK OHH COM3MEPHMbl C COIPOTHBJEHHAMH KOPOTKO3aMK-
HyTo# neni. TakuM obpasom, npu pacueTtax TokoB K3 B cersx
Jo 1000 B nenonmycTtHMO yynTHIBaTh TONBKO HHAYKTHBHBIE CO-
NPOTHBJIEHHUs, KaK 3TO NPUHSATO MpH pacuerax TokoB K3 B ce-
Tax Boitte 1000 B.

B GosblunHcTBE Cayyaes pacyer TokoB K3 Moker BhIIOJ-
HaThcA 6e3 yyera 3aTyxaHHsi ero NEPHOAHYECKOH COCTaBJIAIO-
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miedi. [IpakTuueckn NpPH MOINHOCTH CHCTEMH, npeBbilalomieR
HOMHHAJIbHYIO MOIIHOCTHE RAHTAWOMero TpaHcopMmaropa: B
50 pas, Tok K3 MOXHO CYHTarh He3aTyxalomuM, Kak ISt CHs
crembl 6eCKOHeYHOiI MOLILHOCTH.

[ockonbky akTugHoe conporusienye nena K3 0o6HYHO
3HAUUTEJbHO NpeBLMIaeT RHAYKTHBHOE r3>x, anepUonHYecKas
cocrapasiomasn toka K3 3aTyxaer BecbMa OHICTPO, ylapHu#A
koapdunnent npu K3 B0 BHyTpeHHed ceTH 3NaHus HIH Ha BBO-
Je B oM MOMeT MPHHHMAaTbCS paBHHIM eJlHHHLe H JHINb Ha
IIMHAX nuTafouleil mojcTaHuuMM OH Bospactaer A0 Ky==1,1.

[lepronuueckas cocrapnsiomlasi Toka TpexdasHoro K3

B HallleM cJiyyae 5TO M CBEpXIEPEXOAHLIH TOK, H €ro yCTaHO-
BHBIeeCs 3HayeHHe) B KHyioammepax onpellenselcsa No ¢op-
MmyJie

ly= T = lo=Upoy [(1,13Y 3+ £2), (15.7)

riie Usom — HOMHHANLHOE JHHelHOe Hanpsikenwe, B; rz —
CyMMapHOe aKTHBHOE cOnpoTHBieHHe lenn K3, MOM; x3 —
CyMMapHOe HHAYKTHBHOE CONpoTHBJeHHEe, MOM.

Kak ormeuasiocs, Ha TOK K3 cyllectBeHRO BJHAIOT nepes
xonuele compotuByenns. [lpH OTCYTCTBHH AOCTOPEPHBIX NaH=
HEX..00 5THX BeJHYMHAX NepPeXOAHbie CONPOTHBJICHHA MOIYT

Ta6auna 15.]. 3uaveHns aKTHBHLIX ¥ HHAYKTHBHBIX CONpOTHBACHNHA

AXTHBHOE Hunykraptoe
Harmenopanue conpoTHRIe- CoupOTHBJIEs
Hue 7, »0M HUe X, MOM
Tpanchpopmaropsl Toka npH kKosddunuenre
TpanchopManuu:
20/5 42 67
30/5 20 30
40/5 11 17
50/5 7 1
75/5 3 4,8
100/5 1,7 2,7
150/5 0,8 1,2
Katymka pacuennteslefi  8BTOMaTHYeCKHX
BuKkmouareneil npn 6==65°C v HOMHHAILHOM
ToKe, As
50 5,5 2,7
70 2,4 1,3
100 1,3 0,9
200 0,4 0,3
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NMPHHUMATLCS 1Jif paclipefie/IHTeNbHBIX I{HTOB HA MOACTAlLK-
fiIX paBHbiMH 15, Ha wHax BPY 3zannsa 20, Ha nocaeayiouwnx
mutax 25 mOM.

AKTHBHBIE M HHAYKTHBHbIE CONPOTHBJCHHS TpeX(pasHbIX
cunoBblX TpaHcdopmatopoB Ha cropore 0,4/0,23 kB npuserne-
Hpl HHZKE.

MourocTs Tpanchopma-

Topa, wB-A . . . . . 160 250 400 630 1000
AxTHBHOE coUpoTHBYE-

Hue, #Om/daza . . . . 17 10,2 5,7 3,2 2,1
Hunykrussoe conporis-

seuve, MOwm/daza . . . 42 30,3 17,2 13,4 8,58

3HayeHHsl aKTHBHBIX W HHAYKTHBHBIX CONMpPOTHBJIEHHEl He-
KOTOPHIX annapaTos IpusesieHs B Tab. 15.1.

15.3. YnpouienHoe onpepeneHne Toka TpexdasHoOro
KOPOTKOrO 3amblKaHUs

Insi ymMeHbllieHHsi TPYAOEMKOCTH BHINOJHEHHUSI PacyeTos
TOKOB Tpexdasuoro K3, cesizannoit ¢ ompeflenenueM conpo-
THBJIEHHH KaXAOr0 H3 3JIEMEHTOB KOPOTKO3aMKHYTOH CeTH,
npuMensieTcsl YNPOLIEHHHH MeTOJ pacuera, obecneyHBaloLIui
JNIOCTaTOUHYIO [Jisl MPAaKTHYeCKHX Liejel ToyHocTh [32]. 3tor
MeTOJl OCHOBAH HA HCIOJBL30BAHMH NOTEph HANpSIXKeHHs H pac-
YeTHOrO TOKA Harpy3KH, Bcerja H3BeCTHBIX M3 OOBIUHBIX pac-
YeTOB NPOBOOB M Kabesieil Ha MOTepI0 HanpsXKeHUsT U Harpes.

TIpuHATH crefyouite JONYLIeHHs, BIUSIOIHe KaK Ha yBe-
JIUYeHHe, TaK H Ha yMeHblueHHe Toka K3 (owubxa B pacuerax
MY 3TOM, KaK [IOKa3niBaeT NPOEKTHAs NPAKTHKA, He NpeBhila-
et 10 %):

1) He yyuTHIBaeTCA CONPOTHBJIEHHE CETH BBHICLIErQ HAMps-
WeHHS;

2) npuMensietcsl anreGpanyeckoe CJOKeHHEe MOJNHEIX CONpPO+
THBJEHHH;

3) B KauecTBe pacueTHOro NpHHHMaeTrcss HOMHHAJBHOE Ha-
NpsXKeHHe 3JeKTPONPHEMHHKOB, a He HampspKeHHe XOJOCTOro
XO[a MUTAIIero Tpanchopmartopa;

4) fe yyMTHIBAlOTCH TNePexojHble CONPOTUBAEHUS KOH-
TaKTOB,

Kak uasectno, pacder toka K3 moXer BeCTHCb B OTHOCH-
TeJbHHX efuHHIaX. [IpH 3TOM mepnopHyeckasi COCTaBJsOIIAN
ToKa K3, A, onpepensiercss U3 BoIpaXeHHs

19 =I4/z.6, (15.8)
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rre Is— ycnoBHuli 6a30BbIfi TOK, A; 26— OTHOCHTEJNbLHOE
cyMMapHoe noJiHoe 6az0Boe CONpOTUBACHUE HElH,

2re = V§16 z/Uqu- (159)

C napyrofi cTOpoHbl, NafeHne HaIpSKeHHs] B pacCMaTpHBae-
Moii Touke cern, %, pasuo

AU =V'31,,,,2-100/U o0y, (15.10)

rie Imar — pacueTHmili TOK JAHHOTO yuyacTKa cerd, A,
Pasnenns (15.9) na (15.10), nosyyum, OTH, exn.

o= AUIJ{ 1001, 3. (15.11)
C Y4e€TOM NPUHATHIX BbILIE zl,onymeuﬂﬁ aMeem
zr.ﬁ = r,6,51 + Z «6,T?

TAe 26, — OTHOCHTENbHOE 0a30BOe IOJIHOE COMPOTHBJIEHHE
JIHHEH, onpe/esisieMOe aHAJOTHYHO N0 (opMyde 2,,6,,=AUls/
100 n0s3 2,61 — OTHOCHTENBHOE $A30BOE NMOJHOE CONPOTUB-
JieHne TpaHcopmaropa.

Benuyuny 2,6, MOMHO BHPA3UTk CJAeAylommM o6pasoM,

OTH. en.:
r Gs1 =U 16/(1001

roe ux — nanpsikenne K3 Tpancdopmatopa (mo karado-
ry), %; Isomr — HOMHHAJBHBIA TOK Tpaucq)opMaTopa A.

Tenepr BbIpameHHe NepHOAHYECKOH COCTABJSIOIIEH TOKa
Tpex¢gasuoro K3 ans nenu, cocrosueil U3 7 yyacTKOB, IPHMET
BHJ, A

HOM, 1)’

I® = 100 (15.12)

n
S
. Imax Iqu.T
O6biuno npu npoekTupoBaHHH ceTelt mo 1000 B, senmos-
HieMpIX KabensiMM H NpOBOJaMH, NMPOJIOXeHHHIMH B TpyGax
HIH KaHajaX CTPOMTENBHBIX KOHCTPYKUME, M3BECTHHI AKTHB-
Hble COCTaBAAIOUlMe MOTeph Hanpsikedus, %, Ha KaxIoM

yuydcTKe JIHHU#H _
AU =V'31,,, rcos 9-100{U 0.

Hafinem oTHolleHue NMafieHHst HanpsKeHHss Ha JaHHOM
y4yacTKe JHHMH K aKTHBHOM COCTaBJISIOWLEH MOTEPH Hampsixke-
HHA Ha 3TOM XKe yuacTke H 0603Hauum ero K;:

Ky = AU /AU, = 24{(r cos @) = z,/(r, cos ¢) & 1/cos @,
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THie 29 § ro— NOJHOe H aKTHBHOE CONMpOTHBJICHUS 1 KM NHHUM,
OM/KM.

Tenepn Bolpaxkenue (15.12) moxer 6uiTh Jierko mpeoGpa-
30BaHO B OCHOBHYIO pacyeTHyI0 GopMysy Ansl ONpefeneHHs
ToKa Tpex¢asnoro K3, A

@ _ 100 . (15.13)
S ‘ K] AUa Uy,
_I_
# Imax ]HOM,'I'

B ¢opmyay (15.13) BXOAAT JHIL BeJIHYHHBI, BCEria H3-
BeCTHBIE [IPH IIPOEKTHPOBAHHH.

Koadounpent K; NpakTHYeCKH He 3aBHCHT OT CeyeHHs
JUHUH, YTO OODBACHAETCS He3HAYHTeNHhHHIM HHAYKTHBHBIM CO-
IpoTHBJEHHeM Kabenell H MPOBOLOB, NMPOJIOXKEHHLIX B TPyOax.
3uauenus koadduunenta Ky ans mobbix ceyeHHH NMPOBOAHH-
KOB B 3aBHCHMOCTH OT KO3()(pHUHEHTa MOLIHOCTH MOTYT OBITh
ornpejiesieHsl [0 CJeLYIOLHM AAHHBIM:

Koadhduuuent
mommoct . . 0,6 0,65 0,7 0,75 0,8 0,8 0,9 0,95 1,0
Koasdduument
. . .. .167 1,55 1,44 1,35 1,27 1,18 1,11 1,06 1,01
3uavennss Ux/luom,s ARSI CEPHHHBIX MaCASHBIX CHJOBBIX
TpanchopMaTopoB npH Hu3WeM Hanpsikenuu 400/230 B co-
CTaBJSIIOT:
Monsocts
Tparchopma-
Topa, kKB-A. 100 160 250 400 630 1000
t/Tyor, ¢ - 30-10—% 185.10—311,8-10—3 7,4.10~35,7.10—3 3,6-10—8

Kak nokasblBaleT CpaBHHTENbHbIE pacyeThH, ONpelefieHHe
ToKa K3 ynpolleHHBIM MeTOJOM LaeT HECKOJBKO 3aBhlIlieHHOEe
3nauenve Toka K3 B yhajneHHuIX TOYKax ceTH (B npenenax
10—11 %) mo cpaBHEHHIO CO 3HAYeHHeM, BHIYHCJEHHBIM IO
¢dopmyne (15.7), uTo CO3MaeT HEKOTOPHIH BIOJHE AONYCTHMBII
3amnac.

400 KB-A 7 . 2
® AAE1(3x720) ANB3 (1%25)+ 1x76
Up=45% — —

Puc. 15.1. Cxema H ucxopnnble fanwbe K npumepy 15.1.
=190 A; L,=200 m; AU,, =37 %

=68 A; Li=40 ; AU, =1,4%

Yyactog 1: P =100 xBrt; cos ¢,=0,8; /

mxat nmaxi

Yyactok 2: P =40 xBT1; cos @,=0,9; /

maxg nax2
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Mpumep 15.1. BuinonuuTe pacuer Toka TPex¢asHoro K3 yupomerasim
METOLOM B TOUKe CeTH, CXeMa M MCXOIHHE TapaMeTpbi KOTopoii NpHBede-
uet Ha puc. 15.1.

Pemenne. PyKoBOACTBYsCh NPHBEIEHHBIMH Bhillle JaHHBIMH, HAXO-
aum Kn=127; Kiz=111 u ux/laon»=T7,4-10-3 3atem 1o dopmyne (15.13)
onpenenseM Tok Tpexdasnoro K3

& = 1 111001 y = 1,82 KA.
1,27-3,7 1,

o ’ 7,4-10-3

w T e T

15.4. Buibop 3nEKTPpMUECKMX annapaTtoe M MPOBOAHMKOR
NO YCHOBHSIM KOPOTKOrO 3amblKaHmsl

IlpaBusia ycTpoiicTBa 3JIeKTPOYCTAHOBOK IpeANHCHBAIOT,
KaKHe BH/IbI 3JEKTPHYECKOro obopynosaHust JNOJKHB! BbIOH-
paThCsl € y4eTOM JHHAMHYeCKOH H TePMHYeCKOH CTOHKOCTH IIpH
KODOTKHX 3aMbIKaHHSX.

ITpumenuresibHo K ycranoBkam o 1000 B ITYD (ra. 1—4)
npefycMaTpuBaT, 4to no pexumy K3 B aaekrpoycranoskax
1o 1000 B nonkHB MPOBEPATHC LIHTH H TOKOIPOBOAH. Am-
napaTsl 3aUHThl, B HUX YCTAHABAHUBaeMble, LOJKHE 06/1a1aTh
croco6HOCThI0 OTKMOYaTh K3, He paspymwasice. [lpu stoM B
KayecTBe pacyeTHOTO AOJkKeH IPHHHUMAaTbhes HauGoJLIUHE BO3-
Moxuelii TOK K3 cern. dtu TpeGoBaHus BCEria HOMKHBL CO-
Omopatbes mpH NMPOEKTHPOBaHHH BPY, snekTpomuToB, NpH
ornpejieJleHUH CTOHKOCTH IUHH, H30JIATOPOB H APYTHX ONOPHBIX
KOHCTPYKIHH,

TlonHoe yposjsersopeHue TpeGoBanuii I1YD B oTHOWEHHH
3alIHMTHHIX aNlapaToB He BCerja 5KOHOMHYeCKH OIpaB/biBaeT-
cs. B cBA3n ¢ 3TUM B HEKOTOPHX HODMATHBHBIX JOKyMEHTax
RONYIIEHH OTCTYIUIEHHS, MO3BOJIsTIouMe OoJiee THOKO MOJAXO-
AMTh K BHIOOpY amnapaTtoB. DTH OTCTYIUJIEHMsl OCHOBaHb Ha
KpaiiHe MaJlol BEPOSITHOCTH MOSIBJEHHsI MpPeleJhbHO BO3MOX-
Heix TokoB K3. Mcenwitanns nokasanu [33], uro neficTByiouiHe
3HayeHHsi TokoB K3, mosyyeHHble pacyeTHBIM NyTeM, IIPakTH-
YeCKH He MOTJH ObITh JOCTHIHYTH. Tak, Aas CJydast NpHBHH-
UEHHOI MeX1y IIHHAMH MeJHOH nepeMbldKH CceyeHHeM 6—
25 MM? mpeje/IbHO BO3MOXHBIH TOK cocraBun 60—87 %, pac-
YeTHOTO, AJA caydasi cBOOOAHO Jlexalllero Ha LWHHAX MeJHOro
Opyca — 56, nns chyyasi HNepeKpHITHS MO  H3OJSLHH —
32—56 9%.

CyiecTByeT psiji NMPHYHUH, BBISHIBAIOUIHX CHHIKEHHE TOKa
K3. Kak ye ykasbiBaJoch, OHOi U3 HHX SIBJISIOTCS MePeXO-
Hble COMPOTHBJICHHsT KOHTAKTOB, TOUYHBIH y4eT KOTOPHIX KpafiHe
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saTpynued. Ilostomy BrmosHe — DOMyCTHMO  NPOH3BOAHTH
Bbi0Op annapaToB NO T4K Ha3bIBAEMOMY OOHOPA3060MY TOKY
HJIH, KaK €ro WHOTJla Ha3BBaloOT, TOKYy O0OHOPA30801 npedeso-
HOUi KOMMYTAYUOHHOI cnocobrocTy, TakuM TOKOM MOXKHO CYH-
TaTb NMpefeJIbHBIH TOK, MPH KOTOPOM annapat MOXKeT BHIMOJ-
HHTb KOMMYTalUHOHHYIO onepanHio 1 pa3 6e3 noxkapa, yBeubs
MEepPCOHA/a HJIH BHIX0JA H3 CTPOSl YCTAHOBKH, JaxKe eCjH Ioce
3TOrO anmapar He CMOXKET BHINOJHATL CBOH (YHKUHH M IO-
TpeGyeT pemoHT4. 3HaueHHsi OQHOPA30BOrO TOKA NPUBOIATCSH
B KaTaJjorax ¥ MHGOpPMalHOHHBIX 3aBOACKHX MaTepHajax.

Paspewiaercss Takxke ycTaHOBKAa IMHAMHYECKH HECTOHKHX
annaparoB, €CJH nepei IPynnofl Takux annaparoB ycTaHaB-
JIUBAETCS] CTORKHH arnapar, SBJSAIOUIMIAC CBOeOGPa3HbIM «CTO-
poxem». Hecroiikue annapaTto! peKOMeHAYeTCH BBIHOCHUTb Ha
OT/leJIbHBIe MaHEJH LIHTOB.

Ha BBonax B 38aHus, KaK NMPaBUJIO, YCTAHABJUBAIOTCA TO-
KOOTpaHWYHBawuHe  IpeaoxpaHurenu (Gosbluelt  4acThio
ITH-2). Buibop annapatoB, YCTaHOBJIEHHBIX IOCJe TakHX Mpe-
JIOXpaHuTenell, MOXeT HNPOU3BOAHMTLCH M0 pAaCYETHOMY TOKY
K3, Ho He Gosee HanGoJiblilero 3HayeHHs TOKa, MPOIMyCKaeMo-,
TO MpefOXPaHUTENAMH C IJIaBKUMM BCTAaBKaMHW AAHHOrO THOA.
ITo Xe OTHOCHTCSl K 3aliHTe HEKOTOPHIMH THIIAMH aBTOMATH-
YeCKHX BHIKJIIOUaTeJiel B TOKOOTPAHHYHBAIOLIEM HCIOJHEHHH,

B cBeTe H3JIOXKEHHOrO BHIIIE MOXKHO ClIeNaTh CJedyoliHe
OCHOBHBIE BHIBOJIB H PEKOMEHAATMH:

1. lIuHbl, U30JATOPH H ApPYrHE OMNOPHBIE KOHCTPYKLMH
BBOIHBIX YCTPOHCTB, INMTOB, IIKa(OB M TOKONPOBOAOB MOJIXK-
Hb ObiTh CTOHKM K HauGoNbliuM 3HaueHusiM TokoB K3,

2. Anmaparthl, ycranasjuBaemble Ha BPY, wurax, murkax,
TOKOIPOBOAAX B 3[aHHUAX, MOTYT BHIOHPATLCH NO «OJHOPA30-
BOMy TOKY», 3HayeHHs KOTOPOTI'O JOJIKHBEl 1aBaThCA 3aBOAAMHU-
usroroutensMu, [lpakTHYeCKH 3TO O3HA4aeT, 4YTO IpPH Yla-
neund BPY or nuramouieit moacraHnuu Ha paccrosare 100 m
n Gosee pacyerst TokoB K3 cranosaTCsl HeakTyasbHBIMH, YTO
NOATBEPXKAAETCsl NPAKTHKOM NMPOEKTHPOBAHMS M ONBITOM 3KC-
mIyatauuu sjekTpooGopynoBanus 3panui. Ilpu  ycranoBke
IHTOB HEMOCPEeJCTBEHHO B MOACTAHLUAX BHIOOp anmapartos
JIOJDKeH TPOU3BOMUTBLCS H3 YCJOBHH JIMHAMHYECKOH CTOMKO-
cru npu K3.

3. AnnapaTthl 3alIMTH MOTYT BHIGHPATHCS N0 HAHGOJbILEMY
ApONMyCKaeMOMY TOKY TJIaBKHX BCTaBOK IpefOXpaHuTesell H
aBTOMAaTHUYECKHX BBIKJIOUAaTeN el ¢ TOKOOTPAaHHUHBAWINUM [ei-
CTBHEM, YCTAHOBJIEHHHIX Bnepefu (IO HanpapJeHHMIO IOTOKa
SHEprHH) 3THX alflapaTtos.
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15.5. YnpolileHHoe onpepaeneHue TOKOB OAHO(A3HOFO
KOPOTKOroO 3aMbIKaHMs

[paBuna ycTpoiicTBa 3JIeKTPOyCTaHOBOK TpeGylOT Orpese-
JieHHsT TOKa 0aHO(pa3noro K3 ¢ nesbio MpoBepKH HOpManbHOM
paboThl annapaToB 3alIHTH H JeHCTBEHHOCTH CHCTeMEl 3aHY-
JIEHHSL.

YnpouieHHast MeTOAHKa oNpejiesieHHs] TOKa OJHO(A3HOrO
K3 ocHoBaHa Ha HCMOJB30BAaHHH NMOTEPH HANPSIKEHHS H pac-
4YeTHOTO TOKA HArPYy3KH, BCerfa H3BECTHLIX NPH OOBIYHEIX pac-
YyeTax CeTH Ha HarpeB M NoTepro Hanpsikenus [34]. ITpu atoM
OPUHATH CAeAyIOlHe AONVILEHHs, He CHHXKaIoIlHe TpeCyeMoH
NOCTOBEPHOCTH pe3yJ/IbTATOB: He YYHTHIBAIOTCS CONPOTHBJICHHS
CeTH BBHICIIETO HANpSIXKEHHS; IpHMeHseTCs agarebpanyecKoe
CJIOJKEHHe MOJIHBIX CONMPOTHBJEHHH; B KayecTBe HOMHHAJILHOIO
HanpsiKeHHs] CeTH NMpPHHHMaeTcsi HOMHHaJbHOe (ha3Hoe Hanps-
JKEHHe 3JIeKTPONIPHEMHHKOB, 4 He Hallpsi2keHHe XOJIOCTOrO XOMa
DHTaLero TpancopMaropa.

Cornacro ITY3 Tok ognodasnoro K3, A, MoxeT GHTH Bbi-
paxeH ¢opMyJIOH, KOTOpasi BhiBelleHa Ha OCHOBAaHUH MeTO1a
CHMMETDHYHBIX COCTABJSIIOLIHX M YUHTBIBAET COMNPOTHBJICHHS
npsiMOfl, OGpaTHON W HyJeBOH NOCJAeJ0BATEJbHOCTEH KOPOTKO-
3aMKHyTOH nenu

3

rae Uy — HOMHHANbHOE (pa3HOe HanpspKeHWe ceTH, B; zn —
NOIHOE COMPOTHBJIEHHE METJIH, CO3JLAHHON (ha3HBIM H HYJIEBHIM
nposogamH, Om; 2z, — IOTHOe coNpOTHBAEHHe TpaHC(opMaTo-
pa TOKy 3aMBIKaHHST Ha Kopryc, OM.

Bripaxasi cONpoTHBAeHHST B OTHOCHTENIbHLIX €JHHMIAX,
NpHBEJeHHBIX K 6a30BOMY TOKY 6, MOXKHO Hamucatn, A

0t (st S2). s

[Monuoe compoTHBJEHHe METJIH, OTH. el., CO3JlaHHOH ¢as-
HBIM M HYJE€BHIM NPOBOJAMH, AJsl Y4acTKa CeTH OyaeT paBHO

8 =U¢/ (zn—l— i ) (15.14)

[max L V (’d’n + ’»10)2 + x;zlo ls (15- 16)

b4

Z
r,6.n Ud) max

The rgo— aKTHBHOE comnportHBJeHne 1 KM (pasHoro npoBoOAa,
OM/KM; ryg— TO e HYJIeBOTO MPOBOJA; Xmo— PEAKTHBHOE CO-
NPOTHBJIEHHE MEeTJH, CO3NaHHOH (a3HbIM H HYJEBBEIM IIPOBOJA-
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MH, OM/KM; Imex— pacueTusift TOK awuEH, A; L — 1anHa
yuacTKa, KM.

AKTHBHAsI COCTaBASOWAA NOTEPH HanpspkeHus, Y%, MOXer
6blTh BRIpAKEHA QOPMYIOH

AU, =1, 1o L.COS 9-100,U,. (15.17)

Hahaem orHOleHue

ST A O O S , (15.18)

AU, To0 €08 Pl g 100 100/ e
OTKyzia
Zr6n = oale (15.19)
100 goc

BblpaSHB NOJIHOEe COnpoOTHBJIEHHE TpaHC(popmaTopa TaK¥Ke
B OTHOCHTEJILbHBIX €ANHHLAaX H INpuBels €ro kK 6a3030My TOKY,
MOXeM 3anvcathb
Z’I 2.
260 == viaom,r 1§ — Ig2q . (1520)
Uq; Iqu,:r Ud)

Ta6auua 15.2. Koagduuuenr K!

IMpoBoAa B TPyGax u KaHasNax K aGenn
K’ opu cosp
C‘,’,‘;f(;“:ugfafd‘;‘gm Cetenne ny- CeteHHe HY-
JIeBOro npo- JEeBOH XHJIh,
BOAa, Mmt 0,6 0,8 H 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
95 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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IMoncrasasisi nonyuenHsle 3Hauendsi B (15.15), monyuaem
BLIpaxeHHe s Toka ofHodasnoro K3, A

I = L (15.21)
K' AU, 2

160/ max + 304

Insi cetH, coctosiuteil U3 n yuacTkos, hopmyaa (15.21) ume-
eT Bug, A

= L . (15.22)

n

v K'AUa | z

dd 100150 3Up
1

OueHuM 3HaueHHst OWHMGOK B CTOPOHY YBEJIMUEHHSI H CHH-
¥enMs Toka K3 no npuHATHIM LONYIIEHHAM:

1. Anre6panueckoe cjiOXeHHe TOJIHBIX CONPOTHBJAEHHE MO-
g{gz/r AaTb OLIKOGKY B CTOPOHY CHHXKeHHs1 TOKa K3 mpumepHo Ha

0«

2. Ilpunstie B pacueTHON (OpMyJie HOMHHAJILHOIO Hampsi-
KEHUS 3JIEKTPONPHEMHHKOB BMECTO HANPSXKEHHS XOJOCTOTO
Xopa TpaHchopmaTopa Takke A4eT OWHMOKY B CTOPOHY CHHXKe-
Husi Toka K3 ua 5 9.

YETEIPEX KHILHbIE Kabenu TPeXsHbHue
K’ npu cos ¢ K’ npu cos @
CeteHue 0620-

0.6 0,8 1 JIOKH, 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 2,7 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 nokasnBaloT pacyeThl, HeyUTeHHbEIe epeXoiHEe Co-
APOTHBJIEHHST BHI3BIBAIOT OIIHOKY B CTOPOHY HEKOTOPOrO NOBHI-
weHus Toka K3 ne Gosee 4eM Ha 5 % mas BceX BO3MOKHBIX
npakTHYECKUX CJAyYyaeB.

YunTbiBasi, YTO NMpHBEREHHBIE (haKTH BJIMAIOT KaK Ha CHH-
XeHde, TaK M Ha yBenuuende Toka K3, Beipamenuns (15.21)
u (15.22) cnenyer cumraTbh AOCTarO4HO TOYHBIMH JAJs NPOEKT-
HO¥ MPaKTUKH.

Kospouuuentst K’, Bolunchennbe. fisi HauboJsiee pacmpo-
CTPaHeHHBIX CeYeHHH NMPOBOROB, MPOJOXKEHHBIX B TpyOax, ue-
TBIPEXKUABHBIX H TPEXXKHUJIBbHBIX KaGenel ¢ ajioMHHHeBOH 060+
JIOYKO#, HCMOMb3yeMOH B KaueCTBe HyJeBOrQ mpoOBOJA, NpHBE-
JleHbl B Tabn. 15.2. :

B 1a6n. 15.3 npusenensl suauenns z./3Uy ANA HEKOTOPHIX

CHJIOBHIX TpaHCc(OPMATOPOB, OTHECEHHBIE K HaNpSXKEHHIO
400/230 B (cpennue fannbie npH BuicuieM Hanpskennn 10 kB),
paccuntaHHbie_no [35].

Ta6nuua 15.3. 3uauenns z;/3U¢>

MacnsiHpie TpaHchOPMaTOPsl CyxHe TpaHCQOPMaTOpH!
Moty HoCTD Cxema . MowHocTs Cxema ’
Tpa Ma- e, e- 2z [3U - - z [3U
paicgopis. | costume: | fW | mpmmcopun | costune- | /W,
100 V/Vy | 1,18.10-3 160 I/¥Ya | 0,25-10-3
160 V/vy | 0,74.10-2 950 N/Ye | 0,16-10—3
250 Y/¥e | 0,47-10-3 400 /¥ | 0,1-10—3
400 Y/¥e | 0,29-10—8 630 I/¥a | 0,06-10—2
400 I/Yg | 0,1 +10=1 — - —
630 Y/¥y 0,19-10~3 1000 /¥y | 0,04-15—3
630 /¥, | 0,06-10—3 - — —
1000 Y/Ve | 0,13.10-3 - - —
1000 /¥y 0,04-10—2 —_ — -

Mpramewanue Y —coenuueune B SBeafy; ¥ — COe/uHEHHE B SBE3LY C BHl-
BeJleHHoiT HelTpaNbrol TouKoil; I -— coeayHenHe B TPEYrOALHHK.

IlpaBuna ycTpoiicTBa 3JIEKTPOYCTAHOBOK perjlaMeHTUPYIOT
caenyowHte tpebopanus, obecneunBamoine GuicTpoe cpabarhi-
BaHue 3alMTH NpH omHodazHHX K3 B KOHLe 3allHINaeMoro
ydacTKa JIHHHH:

1. Tlpu 3aimTe NpeROXpaHHTENSIMH HJIH aBTOMAaTHYCCKHMH
BBIKJIOYaTeJIIMH ¢ 00paTHO3aBHCHMOH OT TOKa XapaKTepHCTH-
KOH TOK 3aMBIKaHHs1 Ha KOPIYC HJM Ha HyJieBOH NpOBOL IO0J-
eH NpeBHIUATL HE MeHee YeM B 3 pa3a HOMHMHAJIBHBIE TOKH
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NJIaBKHX BCTaBOK Npe/ioXpaHuTeNeil uAM TenJOBLIX paclents
TeJIel aBTOMATHYECKHX BLIKJIIOYaTENCH.,

2. Ilpn 3aluuTe aBTOMATHYCCKUMH BEIKJIIOYATESAMH, HMEI0-
IHMH TOJBLKO 3JI€KTPOMArHUTHBIA pacuenHTens (OTCEYKy), TOK
K3 B netne (asa — HyJb 0/KeH OhITh He MeHee TOKa YyCTaB-
KH MrHOBEHHOro cpa®aThiBaHHs, YMHOXEHHOrO Ha KO3(puuH-
eHT pasbpoca (no 3aBOACKMM NaHHBIM) H Ha KO3 dHIHeHT 3a-
naca 1,1. Ilpu orcyrcTBUH 3aBOACKWX NAaHHLIX pa3pellaeTcs
NpHHAMATL KO3¢p¢HUUMeHTH pa3zbpoca IJIf ABTOMaTHYECKHX
BHIKJIOYaTeNell ¢ HOMHHAJBHBIM Tokom g0 100 A—1,3; nas
NPOYHX aBTOMaTHuUCCKHX BEIKJIOYaTenei 1,14.

Mpumep 15.2. Onpeaenuts Tok onxodazmoro K3 B TOuke, nokaszanHoi
tia puc. 15.1. (npumep 15.1).

Pemenmne. 1. Ilo ta6n 15:2 npumumaem 3uauvenns K’ ans otnemb-
HHIX YYaCTKOB CETH: K;=2,3; K; =2,95,

2. Ilo Ta6n. 15.3 onpenensem ZT'/3U¢=0,1- 10-3.

3. Onpenensiem no ¢opmyase (15.22) ok onnodasuoro K3

= : =863 A
¥ 2,3-3,7 4 2,95.1,4 40,1108
100-190 100-68 !

lnaea wectHagpyaras
TEXHUKO-D2KOHOMMYECKME PACYETHI

16.1. MeToponorus TEXHUMKO-3KOHOMMUYECKOro
CPaBHEHMS BAPHAHTOR

DneKTpHYeCKHe YCTAHOBKH XKHJIBIX H OOLIECTBEHHLIX 3AaHHR
OTJIMYAI0TCH, KaK y¥Xe OTMevasnoch B ri. 7 H 8, MHOrOBapHaHT-
HOCTLIO BO3MOXKHBIX NPOEKTHHIX pelueHuf. Bnibop HaubGosee
1en1ecoo0pasHoro H 3KOHOMHYHOTO M3 BO3MOXHBIX BapHAHTOB
NPOM3BOAATCA Ha OCHOBAHHMH TEXHHUKO-5KOHOMHMYECKHX pacye-
T0B no «THnosofit MeronHke onpeaejeHus 3(PGHEKTHBHOCTH Ka-
NHTaNLHBIX BJOXeHHi», yTeepxaehunoit Iocmnanom CCCP,
Focctpoem CCCP, Akanemueii nayk CCCP [43].

BoisiBneHHe HauOosiee 3KOHOMHYHOIO BapHaHTa MPOH3BO-
JAUTCA MO MHHUMYMY NpHBeIeHHBIX 3aTpaT, YYHTHIBAIOLIHX IO~
JlOBBle SKCMAYaTaUHOHHbIE PACXOABI H OKYIaeMOCTb KamHTaJb-
HHIX BJIOXKEeHMH.

Bapuauth, ornuvatomuecs o NpuseieHHBIM 3aTpaTaM Me-
Hee ueM Ha 3 Y (TMpH HCKJIOYEHHH OJMHAKOBHX COCTABMAIOLINX
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3aTpaT), CYMTAIOTCsl PaBHOSKOHOMHUHHIMH. B mpenenax 30HBI
PaBHO3KOHOMHYHOCTH BHIOOp ONMTHMAaJILHOTO BapHaHTa CJeLyeT
NPOHU3BOJANTL HCXOASI U3 MHXXEHEPHOH OLUEHKH TeX KayecTs, KO-
TOpbI€ He MOIJIM OBITh MOJHOCTBIO YYTEHH B 3aTpaTax (Hamex-
HOCTb, PaCXOJl SJIEKTPOIHEPTHH, NEPCNEKTHBHOCTD, YCJIOBHS 110~
JIy4eHHs1 OOOPYAOBaHHMS, 3JIeKTPOOE30NacHOCTb, pacxoj| LUBeT-
HOFO MeTaJjja M T. IL.).

Koneuno, BO Bcex Cilyyasx HOJKHO GHTh 06ECIEYEHO BhI-
NoJIHEHHe TeXHHYECKHX TpeGoBaHHE NIpaBHJ H HOPM.

Ilpu coopyxenun 3JEKTPOYCTAHOBKH B OAMH STam pacyeT-
Hble 3aTpaThl, ThiC. py6/rofi, onpejensoTcs coraacHo [43] no

BBIpaXKeHHIO
3=E,K+ H, (16.1)

rne En— HopMaTHBHEE KO3GQHuIHenT 3Q(PEeKTHBHOCTH KarnH-
TaNbHBIX BJOKeHHWH, paBubl 0,12* (cpox  okymaemotTH
1/0,12=8,3 roga)*; K— cymmapHble KanHTaJbHLE BJIOXKE-
HHAl ThHIC. py6.; H — exerofHbie M31epKKH NPOU3BOACTBA (3K-
CIUIyaTaUHOHHHE PacXoAbl), BKJIOYAlOUMe 3aTpPaThl Ha KOM-
MeHCAUMIO TIOTEPh SHEPrHH B CeTAX, ThIC. py6/roa.

Ilpu cpaBHEHMM BapHAHTOB, B KOTOPHIX pacCMaTpPHBAETCs
Pa3BHTHE 3JIEKTPHYECKOH CETH BO BpPEMEHH, KaNHTaJbHEE BJO-
KEHHs] M eXEerofHble U3JIePKKH N0 KaxKIOMYy BapHaHTy Onpe-
HeNIAIOTCA ¢ YYeTOM pa3HOBPEMEHHOCTH 3aTpaT IO rofaM pac-
YEeTHOro nepuoAa Tprep. [IpH 3TOM yueT pasHOBPEMEHHOCTH
3aTpaT paccMaTPHBaeMbIX BapPHAHTOB OCYHIECTBJSETCH NyTeM
HX TPHBEJEHUA K KaKOMY-JHOO TOAY Tnpus, OAHHAKOBOMY ILJf
BCeX BapHaHTOB. B aToM ciiyyae mpHBeZleHHBHE 3aTPaThl Onpe-
HeJsIOTCS MO CJeAYIOILHM BHPaKeHHAM:

Tp,nsp

3= X (EKi+Ap)(1+ EJow™  (16.2)
=1

Tp,nep
3= X (ExK,+ AH) (1 +Empm,  (16.3)

=1
rie E, — nopMaTtuBubiil KO3(QQHIUMEHT, YIHTHIBAIOLIHH pasHO-
ppeMenHocTs 3aTpat, pasumii 0,08%; K;— kanutajibusie BJIO-
JKeHusl, Thic, py6.; AHi=H—H;_, — H3MEHEHHE H3NEPKEK B

* CorJJaCHO METOAHKe ONpefiesieHns SKOHOMHYECKOH 9¢¢ex~m3n9cm uc-
NOJib30BAHAS B HAPOAHOM XO3sificTBE HOBOH Texmgm, (;ﬂixoﬁpe"reunu H pa-
MOHANK3aTOpCKKX npeanioxennst [69] En=0,15, a Ex=0,1.

*% EL=0,035; Exp=0,029; E;=0,04. Mpu E.=0,12 Ex=0,224. Ilpuse-
JICHHBIE JaHHBIC PEKOMEHAYIOTCH YKa3auMsMH TO NPOEKTHPOBAHHIO FOPOA-
cKux snekTpuyecknx cerefi BCH 97—75 Muusnepro CCCP,
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Ka’XJZIOM Tojly pacyeTHOro TNepHoja N0 CPaBHEHHIO ¢ mpenwiay-
UM COJOM, THIC, py6/ron.
MsnepKKH TNPOUSBOACTBA ONpPeRENAIoTcs Mo (opmydie

Ht =‘HD+HK.P+N3+HM1 (164)

rae Hp— aMOpPTH3aUHOHHEIC OTYHCJIEHHS Ha  PEHOBaLMIO;
Hyp — TO e Ha KanuTadbHb{l peMOHT; Hy — 3aTpaThl Ha 3KC-
IJyaTaUHIo, BKJIOYalOHlMe 3aTpaThl HA TEKYIIHH DPEMOHT,;
H, — 3aTpaTbl Ha 3JIEKTPOHEPIHIO, NpHOOpETEeHHEe IOTeph
CLIpbS H KOMIOEHCAUHIO NIOTEPhL IHEPTHHE B CETH.

Koa¢¢uupeHT cyMMapHBIX €KeroJHblX OTYMCJEHHH OT Ka-
MHTaJbHEIX Baoxenuit E, onpejensercs MO BbpaXKeHHIO!

Ey=E,+ E,+ Ecp+ E, (16.5)

Qopmyast (16.2) m (16.3) paBHOLEHHE], OJHAKO pACYETH
npoie BectH no ¢opmyne (16.3), npu KOTOPO# eXKerofHue
H3JlepKKM, TPOMOPINOHAJNBHEE KaNHTaJbHBIM  BJIOXKEHHAM,
ONpeNeNsioTcs: B NPoUeHTax oT nocieinnx E K: u ckianbBa-

I0TCs1 C M3JIepXKKAaMH Ha NOKpHTHe npHpocta AHy 0T croumo-
ctH norepsb. Jas saektpuueckux cerelt po 1000 B moxno npu-
uHumare Ey =0,224** (cm. crocky crp. 202).

B rai. 13 npuBenieHa MeTOJAHMKa ONpEAeNI€HHS IIOTEPh MOLLHO-
CTH M SHeprum. 3aTpaTh Ha KOMNEHCALHMIO IOTepb SHEPrud
ONpefessIoTCs ¢ yueToM K03((QuIHeHTa MonagaHHss MAKCHMY-
Ma NOTepb B MAKCHMYM 3HEePrOCHCTEMbl COrVIACHO YKa3aHMsM
[0 NPOEKTHPOBAHHIO FOPOACKHX 3JieKTpHYeckHXx cereii BCH
97—75 Munsuepro CCCP B 3aBHCHMOCTH OT BPEMEHH HaH-
60JbIIHX NMOTepr W pallOHa CTPOHTENbCTBE, & TaKXKe NOTeph B
3BEHBSIX SJIEKTPHYECKOH CeTH 00jiee BHICOKOTO  HAMPSKEHHMs
(10, 35, 110,220 kB u 1. R.).

16.2. Boi6op ONTMMAanbHLIX CXEM NUTAIoLMX
¥ FPYMNOBLIX 3NIEKTPOCETEN WUALIX 3[AHMIA

MHOTOBApHAHTHOCTE NPOEKTHBIX pelleHHH H yYeT MHOTHX
thakTopoB TPEOGYIOT HCIOJNBL30BAHHA A/l TEXHHKO->KOHOMMYEC-
Kux pacueroB IBM, Tak Kak 3TH pacueThl BecbMa TpyLOeM-
KH. B nensx Buibopa Hanbosiee panHOHaJBLHBIX OOLIHX pellles
HHUH CXeM TNHTaIOHIMX CeTell JXMJBbIX 3JlaHHH# BHICOTOH 9—
30 staxesi MHUUTII1 Gnnu Bunosnent Ha DBM TexuHko-
SKOHOMHYECKHE pacyeThl psAfla BapHaHTOB IOCTPOEHMS CXeM,

! MupexkcH x sHaueHHsiM KO3P(HUHEHTOB OTYHCNEHHR aHAJNOTMYHH UH-
HLeKcaM K 3HaYeHHSIM HM3IEpPIKeK, YKasaHHHX B Qopmyne (16.4).
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Pesysbrarel pacueToB M BHITEKAlOLIME H3 HHX PEKOMeHJa-
HHH IIHPOKO HMCNOJIL3YIOTCA B MPOEKTHOH npakTHke. IIpuBeneM
OCHOBHLIE TIOJI02KEHH s METOJMKH PacueToR.

CpaBHeHHe TEXHHMKO-9KOHOMHYECKHMX MOKa3aTesell U BHIGOP
ONTHMAJILHOTO BAPHAHTA CXE€MBbl NPOH3BOJAMJIHCE 0 MHHHUMYMY
PacyeTHHIX 3aTPaT, NpHBeJleHHbIX K HAYaJy 3KCIJyaTauyu ce-
TH (HyJeBo# roa). B npHBeZieHHBIX 3aTpaTax yYHTHIBAJHCh Ka-
IHTAJIOBJIOKEHHS] H eXKEroflHele JKCIAyaTalHOHHBIE pPacXOAbl
IJiA pacCMaTpPUBAEMOTO PacyeTHOTO NEePHOAa.

BryTpennse ceTH 31aHMil XapakTepPH3YIOTCH 3HAYHTENbHBIM
CpoKoM cayK6ul. IloTpeGHOCTL B HX PEKOHCTPYKUMH B TeyeHHe
nepeeix 10—15 jer srcmiiyatanuu, Kak npaBHJO, MOKET BO3-
HHKHYTb IPH BBICOKHX TeMIaX exXeroJHoro HpHpocTa Harpy-
30Kk (7—8 %), koTOpHIE Ha NpaKTHKE IIOKa He BCTPEYasHCh.
TlostoMy B pacuerax ObIJIO MPUHATO, YTO PEKOHCTPYKUHSI BHY-
TPEHHHX ceTell 3laHuil B TeueHHe pacuetHoro nepuoia (15
JIeT) He npouspojuTcs. IIpu onpenenenny 3aTpat IJs NnepBo-
FO TOAa NPEeANOoNaraeTcd, YTO 3aBeplI€HHe CTPOHTENbCTBA H
BBOJL B 3KCILIyaTalUHlO0 COBNaJaeT BO BpeMeHH (4TO NPAaKTH-
YeCKH HMEeT MeCTO B KHJIMIIHOM cTpoMTenncTBe). IloaTomy
NepBOHAYAJBHEIE KAaNHMTAaJOBJOXKEHHS H 3KCNJyaTalHOHHbIE
pacxoAnl 3a MepBHIE FOA NOCHEe CTPOHTENIbCTBA (OH XKe NepPBHIK
roJ 3KCOJyaTaluH) NPHBOAATCA K HYJEBOMY FOAY € IMOMOMIBIO
KO3(pHLHeHTa NPUBEAEHHS 3aTPaT

E, =1/ + Ey), (16.6)

rae E;— koab@yuuent npuBeienMsi 3aTpaT, INPHHHMaeTcs
panbim 0,08.

I'onoBbie 3KCIyaTalMOHHBIE PacXofbl 3aBHCAT OT TEMIOB
NMPUPOCTa HATPY30K M MMEIOT MOCTOSHHYIO M NEePEMEeHHYIo CJia-
raonire, K nepsoil npu OTCYTCTBHH PEKOHCTPYKUHH OTHOCATCH
aMOPTH3aLHOHHBIE OTYHCJIEHHs Ha PEHOBALMIO M KaNMTAaNbHBIH
PEMOHT, a Takxke 3aTpaThi Ha OOCJyXKHBaHHE CeTH, KO BTO-
POl — NMOTEpH 3JIEKTPOHEPrHH B CeTH, 3aBHCAILHE OT pPOCTa
HarpysoK.

Kospduupent oTudcsienuit OT KalHTaJbHBIX BJOXKEHHH Ha
PEHOBALMIO ONpefie]IsieTCs MO BEAOMCTBEHHBIM HOPMaM HJIH

¢opmyiie

E,
Ef=—"8 16.
P+ Epfean—1° (16.7)
roe fc; — CPOK CAyxOH 3JeKTPooOOPY/OBaHUA CETH.
3aTpaThl Ha KOMIEHCAUHUIO NOTepb 5JEKTPOIHEPTHH COCTO-
SIT M3 TIOCTOAHHON yacTH (noTepH, olpelensieMble HArPy3KOi B
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HavaJie 3KCIUIyaTalMH CeTH) H mepeMeHHoR wacTH, obycJioB-
JICHHOH NpHUpPOCTOM HarpysoK. Hnsi cerefi ropOJACKOro- THNA
MOXHO CYHTaTh, YTO €XerojaHoe H3MeHeHHe Harpy3kH nponop-
HMOHAJBHO TEMNY IPHpOCTa H onpenensieTcs no ¢popmyne

P=Pp A,
O6031ayuM
E, = A*(1+ Ey),

rie A — kos(pduLReHT npUpocTa HAarpysoK, KOTOPHIE MoXker
npunuMaTtees 1,03 mis qomoB ¢ rasopniMu niHTamu u 1,01—
1,015 nyist HOMOB € 3/IEKTPONJIHTAMH.

C yyeToM H3JI0XKEHHOTO CyMMapHHE 3a paci€THbIA MepHOA
satpathl 3 (py6.), NpHBeAeHHBle K Hayasay 3KclJyaTauut, 6y-
YT paBHBI

tsz,uep

3=E3KE, + G IAPE,+ 3 (AP,— APw)El), (16.8)

=1

rie K— nepBoHauajbHbBle KanuTasobioxedns, py6.; Co —
croumoctb 1 KBT-roza notepes 3ssektposneprin  py6/(kBrtX
Xron); APy u APy — notepH MOLIHOCTH B CeTH B HAYAJDLHBIR
4 {-§i rO/ibl 3KCITyaTalMH.
YuuThiBasi, YTO MOTEPH MOLIHOCTH NMPOMOPLAOHANbHL KBaJ-
paty ko3¢ dHIHEHTa NPHPOCTa HATPY30K
AP = AP A*
{ IpHHUMas
(7 +1) T
Ej pmer” ) — pypmep

HocJe mpeobpasoBaHus moiyyaeM

Tpmep —
3 =EzKE,+ CyAP, (1 -—EI)E"’; : B (69
2

Buipaxenue (16.9) ynpouiaer BbuMCJieHHst IO CyMMHpOBa-
Huio notepb no GopmyJse (16.8) M nossossier ONPefeNHTD MO~
TepH MOILHOCTH IO Harpy3kaM B NepBLIH H NOCJEAHHH TFOAbI
pacuetnoro mepuona. CienoBaTesbHO, OTHanaeT HeoOXomu-
MOCTbL B pacueTe Ha Bce NpoMexyTounbie roAp. CpaBnenne na-
paMeTpOB CeTH, BHIGPAHHBIX C YY€TOM BJIHSHHSA SKOHOMHYECKHX
dbakTOpOB, C MOJYYEHHBIMH Ha OCHOBAHHH TOJPKO TEXHHUECKHX
XapakTepucTHK (Harpes, NMOTEPH HaNpsixKeHMs) NMOKAa3aJso, 4To
B NOCJNEAHEM CJy4yae rofOBble NpHBeJeHHHIe SaTpaThl 9acTo

205



TaGnuua 16.1. Npepeas AONYCTHMBIX NOTEPL HANPAKEHHA,

NIPM KOTOPhIX NAPAMETPHI 3JMEKTPHUECKOR CCTH HMCIOT 3HauecHus, Gausxue

K onTUMaabHbIM

Morepy Hanpsogenus, %, npu

SitemenTy CETH Ko;x_;t;ﬁg;ﬂo KoJMyecTne cekiliii B 3AaHHU
1 8—10
Tasngpnuyposannme spauus
Crosku 5—8 0,6—0,7 |0,4—90,6] 0,5—0
9—12 0,7—0,8 |0,6—0,7} 0,5—0
13—14 0,8—1 0,7—0,9] 0,6—0
TopusoHTanbubie THTa- 5—8 0,2—0,3 10,9—1,1}10,9-1,
oupe JUHHH BHYTPH 3[a- 9—12 0,2-0,3 |t,1-1,5] 1,5—1,
it 13—14 0,2—0,3 |1,6—1,8] 1,7—1,
BHetnsas MHTAROU{AS 58 2—1,7 |2,2—-1,7] 2,21,
KafenbHas AMHUA AAMHON 912 2,1—-1,8 |2,3—1,9{ 2,6—2
o 100 m 13—14 2,42 2,4—2,1{ 2,72,
To xe o1 100 [0 200 » 58 4,5—4,3 14,2—3,8} 4,13,
9—-12 4,6—4,4 }3,8-3,3] 3,5—3,
13—14 4,5-4,2 |3,2—2,8| 3,22,
Jloma ¢ aneKTpOnIMTaMH
CTogKu 5--8 0,2—0,4 }0,2-0,5] 0,30,
9—12 0,2—0,4 |0,4—0,6}.0,3—0,
13—-16 0,3-“0,5 0,5——0r7 14—0
1722 0,5—0,6 |0,5—0,7{ 0,60
23—-30 0,6—0,7 {0,6—0,8} 0,7—0
Topusontansuble OHTa- 5—8 0,2-0,4 11,1—1,311,2-1
Oli{de JHHHM BHYTPH 3La- 9—I12 0,3—0,4 [1,2—1,6] 1,6—1
HHil 13—16 0,3—0,4 |1,5—1,8|1,7—2
17—22 0,4—0,5 |1,7—1,9] 1,8-2,
23—30 0,4—0,5 {1,9—2,1 2—2,
Buewnssg nuTalouias 58 1,6—1,4 |1,9—1,5] 2,1—1,7
KalesnbHas JIHHHSA JAJIHHOH 9—12 1,8—-1,6 2—1,7 2—1,9
o 100 m 13—16 2,2—1,7 }2,2—1,8) 2,5—2
17—22 2,3—1,8 12,42 2,6-2,2
23—30 2,56—2 2,7—2,2] 2,8—2,4
To e ot 100 zo 200 m 5—8 4,8—4,5 |4,2—3,7 4—3,4
912 5—4,8 |3,9-3,3] 3,6—3,2

Om®» N 00 ONe=



Mpononxenune Taba 16.1

Hotepn Hanpy X enus, %, npH
KoauiecTso KOJIMYecTBe CUnUMH B SJLaBHH
JneMeHTH CeTH aTaxeit
1 27 | 810
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

NDpumeuaunns: 1. [Npenessl DONYyCTHMHIX NOTEPh MANDSIKCHHsT ONpeResieHbl
TOALKO MO SKOHOMUYECKOMY KpHTepHi0 (HaHMEHBUIHM OpHBEACHHLiM saTpaTam). Ilpu
5TOM B GOsIbLIMHCTBE CJlyYaeB CyYMMapuble NOTePH HanpsiXXeHHsl ue BHIXOANT 3a Npelie-
apt ponyetimbiX no Y3, Oguako KA BeCbM@ NPOTSIKEHHBIX JHUHE H BBICOKHX
SJaHHI ¥ NpA 3HaYUTeNLHOM yJalexHu oT TI1 (4TO BOSMOXKHO B DERKMX cJy4Yasx)
cymMMapHble NOTePH HaupsikeHusi MO TaGa. 16.]1 MOTYT OKa3aThesl gbllle JONYCTHMBIX
no IYA. B sTHX cayuasix ux cjleAyeT NPONOPUHOHANBHO YMEHBLIHTL HO NpelleJioB,
npeaycMoOTpeHHbX [IY3.

2. Ilo onbiTy NPOEKTUPOBaMHsl NOTEPH HaNPsiXKeHHs] BO BHYTPMKRADTHDHBIX rpyn-
NOBLIX JHHHAX OCILEro OCBellleHHsi MOTYT NpPHHHMaTbC paBHuiMm (,8—1 %. Tlotepu
HanpsRKEHMs B WITENCENbHON CETH H JHHUSX NHTAHHA 3JeKTPONIMT B STHX CAYYauX
MOXHO M€ paccMaTpHBaTb, NOCKOJbKY OHH He BBIXOLAT 33 MPeJesbl, yCTaHOBJEHHbLIE
coorBercTeylomiime F'OCT.

3. Kak npaeusno, npuBepeHnoe B Ta6J. 16.1 pacnpepenelie noTepb HanpsiKenus
HE3HAYNTENLHO OTKJAOHSIETCS] ©OT pacnpelelleHHs,, pacCYHTaHHOro IO HaHMeHbileMY
pPacxopy LBeTHOro Merajja (cm, ri. 11).

OKa3bIBAIOTCH BHIIE ONTHMaJbHHX Ha 15—209Y,. Crenopa-
TeJIbHO, YU€T SKOHOMHYECKHX (akTOpOB BIOJIHE ONpaBiaH.

Ilesiecoob6pasnpie cXeMbl H ONTHMAJBLHOE YHCJIO MMTAIOLUIHX
aunmii, koauyecteo BPY upusemenn B ri. 7. Hau6onee 3ko-
HOMHMYHOE pacnpefieiende AONMYCTHMHBIX NOTEPh HaNpsiKEHUS
MeXKNY MUTAIOUHMH KabGensiMH, BHYTPEHHHMH TOPHM30HTAJbHbI-
MH H BepTHKaJbHBIMH MHTAIOWHMH JIHHHSIMH 3lauufi (CTOS-
KaMH) npHBellentl B Tabu. 16.1.

Bryrpukeapruprele aaexTpuueckue 2epynnoGete CeTy HKH-
JBIX 3JaHUH SBNSIOTCH BaXKHBIM 3BEHOM CHCTEMHBI 3JIeKTpO-
cuabxedns. HecMoTpa Ha TO YTO Ha ROJIO BHYTPHKBAapTHPHO-
ro 3JEKTPOOGOpYAOBaHMS NPHXOAMTCA npHMepHo 40—50 %
KalUTAJOBNOXKEHHH B 3JIEKTPHYECKHE CETH TOPOACKOro THIA,
BOIPOCAM TEXHHYECKH NMPaBHJIBLHOTO H 3KOHOMHYHOIO HX MOCT-
poeHust ZIOJXKHOTO BHMMAaHMsl He YIeJsoCh. YUHMTHIBasi BaxK-
HOCTh 3THX Bonpocos B nocaennee Bpems MHHMUTII [44],
JlenuHrpajCcKuM NMOJMTEXHHYECKHM HHCTHTYTOM HM. M. M. Ka-
aunuua [45] npeanpuuATH MONBITKH PacCMOTPETh rPyNNOBHE
CeTH KBapTHP O TEXHHYECKHM H HKOHOMHUYECKHM KPHTEPHAM
C yueToM NEpPCNeKTHBHOIO pocTa Harpy3ok. B pesyawrare sTofl
paGoThl GblIM H3JlaHE BPEMEHHBIE PEKOMEHAAIMH O NPOEKTH-
POBaHMIO FPYNIOBHIX 3JEKTPHUYECKHX ceTel KBapTHP C 3JIeK-
TPOMJHTAMH Ge3 3JIEKTPOOTONJIEHHS H SJEKTPOBOAOHArpEBa, CO.
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Tabauua 16.2. TeXHHKO-IKOHOMHYECKHE NOKA3ATeNAH paRMaabLHOl
H KONbLEBOfi rPYNNOBHX JHHMA NUTAHHA WTENCEALHLIX PO3ETOK
(ceuenne nposopa mapku ANMNBC 2,5 Mm?)

= éi gs é. g . § Foposeie
BapranTh 4 =8 5" : 2 g EH p:ac: e:;;: ¢
g g £ ] 8¢ | 8s| EXE Yol
28 [~ ¢ oY
g | ge | 28 | a8 | gz | e
[ByxkomuatHas KBap-
THpA:
panHaibhas JHHHS 1,51 4 i15 89 12,8 4,03
KOJblLieBas (samkuy- | 6,1] 1,2 4 | 124 15,7 3,65
Tas) JHHUA
TpexkoMuatHasi kBapTH-
pa:
pazuanpHas JuHHS 12,3 4,4 | 121 112 16,2 4,65
KonbueBas  (samkmy- | 6,4 ] 1,4 33| 139 | 18,6 4,06
Tas) JHHHA

opyxaembix B Mockse. HecMOTpsi Ha HeKOTOpYIO Heompene-
JICHHOCTb pa3MelleHHs OHITOBBIX 3JIEKTPONPHOOPOB M HX TOA-
KJIOYeHHs, TonyyeHbl HOCTATOYHO 0B6OCHOBaHHLIE faHHble AJs
BHOOpa napaMeTpOBR TIpYyNNoOBHX ceTel, HNOATBEpKAAIOIINE
TPAKTHKY TPOEKTHPOBaHMH, B YACTHOCTH MPHMEHEHHE KOJblle-
BOH 3aMKHYTO# CXeMBbl NHTAHHS JIHHHUH LITENCEJbHBIX PO3ETOK.
B Tta6n. 16.2 mpuselensl A8 cONOCTaBJEHHs] TEXHHKO-3KO0-
HOMHYeCKMe MOKAa3aTeslH pajnaNbHOfl M KOJbHEBOH rpyinoBbix
JIMHHEI TIMTaHHs IUTENCeNbHHX PO3ETOK, H3 KOTOPHLIX BHIHO,
YTO pacyeTHble FoJOBHE 3aTPaThl MPH KOJbIEBOH cXeMe HHIKe,
yeM upu paaManeHoil. KpoMe Toro, mo ycJoBMAM LONYCTHMO
MOTepH HampsidKeHHs NPH PaAHaNeHOH CcXeMe MpHIIJOCh Gl
yBeJMYyuBaTh CceyeHHe npoBoaoB. [Ipy KoJbLEBOi CXeMme fpo-
MyCKHas CNOCOGHOCTb MPOBONOB Bo3pacraeT B 1,5—2 pasa.

16.3. DnemeHTsl TEXHMKO-3KOHOMUUECKHX pacuyeTos
3NEKTPOYyCcTaHOBOK OB ecTEeHHbIX 3AaHWHA

Bonpoce onTHMH3aLHH 3JEKTPHYECKHX CeTell, B 4aCTHOCTH
BHYTPEHHHX CeTeil o0LleCTBeHHHIX 3JaHUM, TIOKa elle HE JOBe-
JIeHbl 0 Takoil CTaiMH, MpH KOTOpOH MOXKHO 6HO OH mOJy-
yuTh 0GOOHIeHHble H AOCTOBEPHBle MaTeMaTHYeCKHe BhIparke-
HHsl, TIPHrofinbie /sl NPOEKTHO! mnpakTHKH. IToaTomy mpuxo-
LMTCS B psifie CyYaeB HapsAAy ¢ Pa3sHOCTOPOHHEH OLEHKOH Tex-
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puyeckux Gaktopo (HanzekHocTb, Oe3onacnoéTh, Pacxon
1(BETHOro MeraJsuia H T. A.) npuberatb K TeXHHKO IKOHOMHYEC-
KOMY CONOCTaBJIEHHIO MPEeAncJaraeMHux BapHaHToB NPOCKTHBIX
pewentii. MeTonHKa 2THX pacyeToB H3J0XKeHa B § 16.1. 3nece
OCTaHOBHMCH JIMLIb HA HEKOTOPHIX YaCTHHIX CayyasX.

B kuure C. A. Kmoesa [41] npusesienst caenyioline Gopmy-
JBl AJ1A ONpefesieHHsA PacueTHBIX 3aTpaT, HeoOxOAUMBIX I
COMOCTABNEHHS BapHaHTOB yCTPOHCTBa OCBeTHTEJ/IbPHBIX yCTa-
HOBOK, cojiepxauux N cBeTHIbHHKOB;

KanuTaJbHEE 3aTPaTH

K=N@An+ B+ M+ y+0,001apCn),  (16.10)
SKCIJyaTallMOHHBIE PacXoibl

H =N{M 1 apT, e gn + Popr g'n + 100(B + M

tCJI

4 ¥) 4 0,1epCn 4 1000mB] 10—3}, (16.11)

ITonusie pacyeTHble 3aTpPaThl ONpeJeJATCH 1o YK€ H3BEeCT-
HO#l hopmyae

3=E,K+H=0,12K+H, (16.12)

B atux dopmynax caenywomue o6eanayenufl: 1 — YHCIO
JaMil B OJHOM CBETHJBbHHKE; p — MOIIHOCTb OfHof J1aMmel, Br;
fcn—HOMHHAJbHBIE CPOK CAYXKOBI JaMmnbl, 4; Imax—— MakKCH-
MaJlbHOE UYHCJIO YacoB MCMOJb30BaHUsl OCBETHTEpHOH yCTaHOB-
KM B TOA; ¢ — CTOMMOCTb 3JI€KTPosHepruH, py6/(KBT-4); ¢'—
3aTpaThl Ha KOMIIEHCALHIO NoTeps ueprum, py6/(KBT-9); v—
BpeMs HauOOJBIIMX NOTEPb, 4; /M — YUCJIO YHCTOF CBETHJIBHH-
KOB B rof; A — ueHa oAnoi namisl, py6.; b — LEHa OJHOro
CBETHJLHUKA, py6.; M — cToMMOCTL MOHTaXka oaHOTO CBETHJIb-
HHKa, py6.; C —CTOHMOCTbL MOHTAaXkKa aJleKTquecK(jP"I 4acTH oc-
BETHTENILHOH ycTaHOBKM Ha | kBT ycTanoBnennoX MOLIHOCTH
JaMIH, BKJOYas notepu mouHocty B [IPA (nna rasopaspsa-
HHX Jamn), py6/kBt; B —cToumMocth omnol yucTKH CBETHJb-
nuka py6.; o, B, y— — koapduuMenTH, ykasapHble B TaGJ.
16.3.

B npusenennbie (GOpMyJnl BHECEHH HEKOTOPHIE YTOUHEHH:A
IJs yieTa HepaBHOMEPHOCTH rpaduka Harpysku M 3aTpaT Ha
KOMIIEHCALMIO TIoTeph 3Hepruu. EcrecTBenno, uro CpaBHEHUE
BapHaHTOB AOJIXKHO BECTHCh TOJIBKO JJIfl yCTaHOBOK, CO31a10-
HIHMX OJJMHAKOBble OCBETHUTEJILHLIE YCJOBHS.

JpyrumM npHMepoM TEXHHKO-IKOHOMHUYECKHX pacieToB MO-
XeT ObiTb MeTOauKa, npeasoxenHass B [46] u pO3BOJsIOMLAA
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Ta6nuna 16.3. Koahduuuents a, §, y

E Jlammer IPJI, OPU v T n.
g Jlawms | Shomunecnent-
= HagaJu- HbIC JIaMNbl
'g BaHWA fies KOHBeHca- ¢ KOHAEHCATOpaMH
8 TOpOB Ha rpynnoBoil suHHM
4
o 1 1,2 1,1 1,1
AU auT AUE‘)

AU/100 AU/ AU }{cos2p-100 -
B (cos2g-100) A ) 100cos?Ppgy  100cos?@yy
% 0 0 0 K+M,

OGo3suavueHus: AU -— noteps Banpsikeunsi B OCBeTHTeNIbHOH cerH oT HCTOU-
HHKa nHTaHHsi (TpaMcdopMaropa) RO CPelHe#t Aamnsl, %; Al}nu,r—nmepﬂ vaups-
XKeWHs B Turalomefl ceTH or TpaHcopMaTopa Ko rpyunoBoro WMTKa, %; AU —
noTepsi HanpsiXkeHHsl B TPYNNOBOH CeTH OT INHMTKA Ho CPelHed noMIbl, % Mx - TOH-
MOCTb MOHTa)XKa KOHJEeHCATOpPOR, NPHXOLSILHXCS Ha OJHH CBETHALMHK ¢ samnoil JIPJI,
py6.; K — CTONMOCTh KOHAEHCATOPOB, NPUXORSILHXCH HE OJHH CBETHJBHHMK C JlaMnaMu
JiPJi, ycTaHapiHBaeMBIX Ha IPYNNOBHIX JAHHHSX; €Os @, COS @ gy cos cprp_xoaq)qm-
UHEHTH MOLIHOCTH OCBETHTEJNLHON YCTAHORKH C JIOMHHECUeHTHHMS J1aMNami, B DuTa-
oeil ceTH H B rpynnoBelx cetsix. Kosdduinent y BpoAuTcs B pacueTsl TOAbKO BAs
TeX 3NaHHIL, e TpeGyeTcsi KOMIEHCALHsl PEAKTHBHON MOULHOCTH.

pacnpenesuTe RONYCTHMYIO NOTeplo nanpsxenHs AU p pas-
BETBJICHHO}l JIHHHM HCXOASl M3 MHHHMyMa pacyeTHHIX 3aTpar.
TIycTe TOKM Ha yyacTKaX PaBHOMEDHO HarpyXXeHHoll Tpex-
(ha3uo#l yeTuipeXnpoBoAHOR JHHHH 6ynayT [y v [, A; Py u Py —
MOILHOCTH Ha 3THX XKe yyacTkax, KBt; AU, u AU, norepu ua-
NPSKEHHS; S) H Sp — ceyenHs nposoaos, Mm?; Ly ¥ Lo— pitnp
yuacTKoB, M; p— yAenwHoe conpotusaenne, OM-MM2/M; a—
[I0OCTOSIHHAA COCTaBJAIOWAsA CTOHMMOCTH NMPOBOAOB H MOHTaX-
HEIX paboT, py6/M; b — nepeMennas coCTaBasiOHlas, 3aBHCH-
wad oT ceqenus, py6/mMm?. OcTtanpibie 0603HAYCHUA YKA3AHLL
Bblllle. 3afHIIEM BLIPAXKEHHS Pacue€THHX 3aTpaT Aasi 06onx
YYacTKOB:
2 s 1 a~3
S:EZLl(a'_I_bS])""M

51
312poL_1q 1073
+EsLy(a+bs,)+ -—2-9_2;— ,
2

Hszsectho, yro
s =P, Lﬁ'(CAUﬂ; Sy =P, Lz/(CAUg) =D, Lz/[C (AU — AUJ)];
Iy = P 10%(V 3Uygucos §); Iy = Py 103() 3 Ugon cOs §).
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OGo3HayuM janee
aEs = A; bEs/C = B; pvg C10*/(Uscos’ ¢) =D,
Tor,u.a BHIpaxKeine anqa 3aTpaT B OKOHYaTeJbHOM BHJIe
3= A(Ly+ Ly) + BP, L}AU, 4 D P, AU, + BP, L/(AU —
— AU, -+ DP, (AU — AU,). (16.13)

OHPEIXC.HHM NOTEPH HaNPSA2KEHHA Ha IIEPBOM YuacCcTKe INIpHU
MHHHMYMe€ paCuyeTHHX 3aTpart:
7"A3U— = D (Py— Py) + BP,L}/(AU — AU,)* — BP, L}/ AU? = 0.
1

(16.14)

[Tonyuenne noctaToyso mpocToro BhIpaxKenus ajas AU; us
(16.14) 3aTpyanMTesnbHO, OJHAKO NyTeM TNOJACTAHOBKH YHCEJ
L5l KOHKPeTHOro cayvasi onpenenende AUy aasi 3min BIOJHE
BO3MOXKHO.

OTMeTHM B 3aKJilOUeHHE JOCTAaTOYHO TPOCTYI0 METOAHKY
HCIIONB30BAHNS IKOHOMUYECKUX unTepsanos. JIns storo ompe-
JENAIOTCS FPAHHYHEIE TOKH, A, HCXOIs1 M3 YCJOBHMS paBeicTBa
3aTpaT AN CMEXKHBIX CEeYeHHH:

EsxL(a+ bs)+ 312pLtq' -103/s, = Ex L (a 4 bs,) +
+ 3I2pLtg - 10—3/s,.
IMpunumas E;==0,22; p==0,03 Owm-mm%/M; ¢"=0,02 py6/

[(xBT-u); b=0,04 py6/(M-Mm?), mocjie NPOCTHIX npeoGpaso-
BaHHI HOJIVYaCM TOK, A

I= l/i"o“—i . (16.15)
T

Huxe nnsa npumepa npuseneHa tabJu. 16.4 skoHoMuuyeckux
HHTEPBAJIOB IJ151 TPeX(a3HHX YeThIPEXNPOBOJAHLIX JIMHHI, BbI-
noaxeHHbx npopogoM AITB-500 H nposiOKEeHHBIX CKpPHITO B
BHHHILIACTOBHIX Tpy6ax. OTMeTHM, YTO CABOEHHBIE H CTPOEH-
Hble JIHHHM 5KOHOMMYECKHX MHTEPBAJOB He HMeIOT. Tabaupst
9KOHOMHUYECKHX HHTEPBAJOB MOTYT OBITH COCTABJIEHB! [Jisl JIO-
6bIX TPOBOAOK, M NOJB30BAHHE MMH YMPOIIAET BHLIYHCJIHTENb-
Hy10 pa6oty. Ilpu nonb3oBannu OGBYHBEIMH MeTOJaMH PacueToB
Henecoo6pasHo NMPHHHMATh CeYeHHsT B Npelenax YKa3aHHBIX
SKOHOMMYECKHX HHTEPBAJIOB (KOHEYHO, C YUETOM IpOYHX yc-
JIOBHUH — JIONYCTHMOIO HarpeBa H T. 1.).

14* 211



Tabnuya 16.4. 3KOHOMHYECKHE HHTEPBAAM AAA TpeXdasubix
YETHPEXNPOBOAKBIX CeTEH

DKOHOMHYECKHE HHTEDBaJpl DKOHOMHYECKHE HHTEPBAJIbL
NpH T=1000 Y/ropg npy 7=2000 y/ron
CeueHusi, MM?
T A | e | raa | Somigemres
2,5 7 2,8 4,9 2
4 7—I11 1,75—2,75 4,9—7,8 1,25—1,9
6 11—17 1,83—2,83 7,8—12 1,3—2
10 17—28 1,7—2,8 12—20 1,2—2
16 28—44 1,75—2,75 20—31 1,24—1,94
25 44—65 1,75—2,6 31—46 1,24—1,83
35 65—92 1,85—2,6 46—64,5 1,3—1,83
50 92—130 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

Paspen nsarbin
KOHCTPYKTUBHOE UCNOJNHEHUE
SNEKTPUUECKUX CETEM

B aJIeKTpoyCcTaHOBKax KHJBIX H OGHIECTBEHHHIX 3JaHHH TNpH-
MEHSAIOTCS Pas/Hylble BEOJHO-pacipe/iefHTesbHbe YCTPOHCTRA,
3TaxHble H KBAPTHPHbIE LIMTKH, CHJOBHE Pacnpele/HTelbHbe
TYHKTHI, LHTKH ¢ MOHHMKAIOIUMH TpaHchopMaTopaMi, 1WKagwl
H NYHKTBl C 3JIeMeHTaMH ABTOMATHKH NPOTHBONOXAPHBIX YCT-
poHcTB. OHM ABNAIOTCS KOMIUVIEKTHBIMH  YCTPOMCTBAMH  AJift
npHeMa M paciipefleleHHsl 3JeKTPOIHEPTHH B YETbIPEXNPOBOA-
HHIX 3JIeKTPHYECKHX ceTtax Ao 1000 B. B komMmneKTHHX ycT-
poHCTBAaX CMOHTHPOBaHBI KOMMYTALMOHHBI€ M 3alMTHBIE afl-
napaTel, H3MEPHTEJbHBEIE NPHOOPH, B OTIEJbLHBEIX CAy4Yasx —
anfnapaTtypa aBTOMaTHKH.

Tunusauusa KOHCTPYKTHUBHBIX PelleHH{i CTPOHTEJbHO! YacTH
3/1aHU# TIO3BOJIUNA YHHDHUHPOBATL SJEMEHTH HX JEKTPOyCTa-
HOBOK H CO3JaTh JIOCTaTOYHO CTAOMJIbHYIO HOMEHKJIATYPY KOM-
NJIEKTHBIX YCTpoﬁCTB B cBow ouepelb 5TO OTKPHJIO J0pory
I8 UX KPYNHOCEPHHHOTO POH3BOACTBA.

B coBpeMEHHBIX XKHJIBIX H OGLIECTBEHHBIX 3[IaHHSIX B OC-
HOBHOM BBIIOJIHAIOTCS CKPBIThIE 3JIEKTPONPOBOAKH. OTKpBITHIE
NPOBOJKM TPHMEHSIIOT JIMIIb B NOACOOHBIX TOMELIEHHSX —
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noJBanax, TeXHHYEeCKHX NOANOMbIAX, Ha ITaxkaX, Yeplakax H B
TEXHHYECKHX noMmenieHusx. [IpH npoekTHpoBaHHH HEOGXOAHMO
YYHTHIBaTh, YTO CKPHTHIE MPOBOAKH B NOMELIEAHAX C HOPMaJb-
HOH Cpefloil MMEIOT NMpeMMyllecTBa Nepej OTKPHITHIMH MPOBOA-
KaMH KaK MO YCJIOBHSIM 3CTETHYECKHM, rMrHEeHHYECKHM, 6e30-
NACHOCTH M JIOJrOBEYHOCTH, TaK M, Kak NPAaBHJIO, N0 CTOHMO-
CTH H TPyAOEMKOCTH MX MoHTaxka. [lo3TOMy BCceraa caenyer
OT[aBaTh NpejiNoYTEeHHe CKPBITBIM 3JeKTponposoikaM. Ha
BHOOD BHIA H TPAacChl NMPOKJIAJKH CKPHITBIX 3JE€KTPONPOBOAOK
BJIUSIIOT pa3MelleHHe JIeKTPONPHEMHHKOB M INIaHHPOBOYHBIE
peluienys. He MeHblllee 3HayeHHe MMEIOT KOHCTPYKTHBHOE
BLIIOJIHEHHE CTE€H M NePeKpHITUI 3LaHMs, CIOCOOH H3roTOBJE-
HHAl CTPOHTEJNBHBIX KOHCTPYKLUHH H METOJAB HX MOHTa¥a.

Kak 6bi710 yKa3aHO B IJ1. 7, 5JIeKTpHYECKHE CeTH ITIodpase-
JAIOTCA Ha NHUTAIOILHe H rpyninoBble (B CHJIOBHX CeTX — pac-
npeiejadTespuble). B Xunpix 3aanusax HanboablHi  00beM
3JIEKTPOMOHTAXXHBIX pPaboT NPHXOAUTCA Ha BBHINOJHEHHE TPYIl-
NOBBIX JIEKTPONPOBOJOK B KBapTHpax, NMO3TaXKHBIX KOPHIO<
pax M Ha JIeCTHHYHBIX KJeTKaX. [ToaToMy mepBocTenennoe BHH-
MaHHe [NOJKHO OBITE yieseHo HauboJiee IKOHOMHYHOMY H HH-
JAYCTpUAJBLHOMY crocoby HX BblnosHeHus. B 3aBHCHMOCTH OT
BUla TNPHMEHAEMBIX MPOBOJOK BHIOUPAIOTCA MAapKH MPOBOAOE,
3JIEKTPOYCTAHOBOYHEIE H 3JI€KTPOMOHTaXKHEIE H3AEJH A,

I naea cemHapuyatasn
KOMMNEKTHLIE YCTPOHUCTBA

17.1. BeopHo-pacripeAenuTesnsHble YCTPOACTBA

Beoanbie (BY) unu BBOAHO-pacnpenenuTeNbHble YCTPOHCTBA
YCTaHABJIHMBAIOTCHA B 3[aHMAX B MeCTax BBOAA BHEIIHHX NHTa-
IOIIHX CeTed M NpeaHasHayeHbl AJs NPHCOEAMHEHHS K HHUM
BHYTPEHHHX 3JICKTPHUECKHMX ceTell 3laHuii M pacnpeleseHus
3JleKTpUyecKod sHeprui. CxeMbl NPHCOEMHEHHS K BHELIHHM Ce-
TAM, & TaKXKe pacnpejesieHHs SJeKTPHUYeCKOH 3HepruM B 3ja-
HUAX pasHoobpasubl. OgHako, HECMOTPsI Ha pasHOOGpasHe, OHH
COCTOSIT MO CYLIECTBY H3 CPaBHHTENBbHO OrPaHHYEHHOTO YHCJIa
OTNMHYAIOIIUXCA JPYT OT Apyra 3neMeHTOB. B cxemax BeoAHOH
YaCTH HMH ABJAIOTCA OIMH HJM ABa PyOGHJBHHKA HJIH TIEPEKJIo-
yaTessl ¢ NpelOXPaHMTENsIMH, OJHH HJH /IBa aBTOMaTHYECKHX
BHIKJIOYaTeNs], [JBa ABTOMATHYECKHX BBHIKJIIOYATENs HAHM JBa
KOHTaKTopa ¢ annapatypoii ABP, a Take Bce nepeyucienHoe
BBILIE B COYETAHHH C anmapaTypoi H3MepeHHs HJM yyera.
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B XpymHbIX 3[JaHHAX YHCJIO BBOJIHBIX KOMMYTAUHOHHBIX M
3aHUTHBIX aNapaToB B 3aBHCHMOCTH OT Harpy30K MOXKET OHITh
TpH U Gosee. JIyisi pacnpefie/IHTebHOR YaCTH THITHYHB COOPKH
rpyiin aBTOMaTHYECKHX BBHIKJIOYaTeaeli HiH NpeAOoXpaHHTeNeH,
c6opkH ¢ anmapatypofl y4yeTa, obulefi Ajia BCeil C60pKH, H C
anmnapaTypoii yuera Ha OTAEJBHBIX Ipynmax, a Takxe C py-
6HJbLHHKAMM MJIH aBTOMaTHYECKHMHY BHIKJIOYATEJSIMH HA BBO-
Aax c6opok. Bee mepeunciienHoe B pacnpelle/IHTEIbHOR YacTH
MOXKET COYeTATbCH € aNNapaTypoil aBTOMATHYECKOro yIhpas-
JIeHHs1 OCBelleHHEM.

Homunanpubie TOKH annapatypbl BBOAHOH YacTH OOBIYHO
250, 400, 630 A u B kpynueix 3aanusx 1000 A u Gonee, pac-
npeneauTensuoit yactu 16, 25, 40, 63, 100, 250 A u Juwe B
OTHAENBHHX cayyasx 400 A.

Bpoano-pacnpenenytenbibie yCTPOHCTBA €OCTOAT H3  3Je-
MEHTOB BBOJHOfl H pacnpeieIMTe]IbHOH yacTell B pasHHX code-
TanuAX. Beinoansiorcs BPY B BuJe HUTOB OJHOCTOPOHHErO
UJIH JByCTOpPOHHEro 06CayKHBaHusA, KOTOPHE COOHPAIOT U3 Na-
neqedl unu wkados. IIpocrefitine BPY Brmonusorcs B Buie
OAMHOYHBIX MaHesel, IWKa(oB U AIHKOB.

Annaparnl THNOBHIX 3JIEMEHTOB, IepeyYHCcJieHHble BHIlle,
KPEeNAT Ha MeTaJJOKOHCTPYKLHUH (paMax) M COeAUHAIOT B CO-
OTBETCTBMH €O CXeMOH jaHHoro sjaemenTa. Pambl co cMon-
THPOBAHHOH anmapaTypoil ABJAIOTCH HOPMaJH30BaHHBIMH 3Jie-
MenTaMH BPY u ycTanaBiauBalOTCA Ha KapKacax naHejiefl HiH
B wikadax, us Kotopelx cobupatoT wuth. [Ipu 3T0M cobaiona-
eTcs cnenyiwouiee. Pamy ¢ annapatypoil yyeTa mpH yCTaHOBKe
B Kady pa3MenaloT B OT/ENBHOM OTCEKe, HMEIOLEeM JBEeph,
KOTOpasl 3amMpaeTcsi HE3aBHCHMO OT APYrHX JBepefl 1Kada.
Ileperoponkamu pasfensioT aninaparypy BBOAOB (HeaBTOMa-
THYECKYI0 H aBTOMATHYECKYIO) MHTAIOMIMX JHMHHH, OTXOASLIHX
OT pa3HbIX BBOJAOB, H aNNapaTypy, yCTaHABAUBAEMYIO B OJHOM
mkady (Ha oanofl maHeNH), IPHCOEGUHACMYIO K Pa3HBIM JIUHH-
sIM, OTKJIOYaeMBIM He3aBHCHMO. PasjeneHne neperopoikKamu
neobxomumo aJist o6eciieyeHusi 6€3011aCHOCTH NpH OOCIYXKHBa-
nud. PaMul ¢ annapaTypo#, yCTaHOBJIEHHHE HA NaHeNsX HJIH B
mKadax, CoeAUHAIT APYT C APYTOM IIHHAMHU (B TOM YHCJIE H30-
JIHPOBAHHBIMH) HJH NPOBOJAAMH.

Bo BPY, BhInojiHeHHBIX B BHJIE IHUTOB OJHOCTOPOHHErO HJIH
JIBYCTOPOHHEr0 OOC/yZKHBaHHS, TOKOBEAYIIUE YACTH HE 3alM-
LeHbl OT NMPHKOCHOBEHHMS M INONAJaHMs Ha HUX IOCTOPOHHHX
npeaMetos. Iloatomy takMe BPY ycranaBiausaior B chmeby-
anbHBIX NOMELIEHHAX — 3JEKTPOMHUTOBHX. Kpome Toro, ycra-
HOBKA B 3JIEKTPOLIMTOBHIX BbI3BaHa HEOOGXOAMMOCTBIO OrpPaHH-
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YeHHs JOCTYNa K PYKOSITKaM yNpapJienHsi, KOTOpble BbIBEIEHBI
Ha ¢acaapl LUTOB.

B mmTax, pacnosoxeHHblx B mKadax, pyKoaTKH ynpasJje-
HUS ycTaHOBJeHbl 3a nsepamH. Mx 3anupaior pasjHiHBIMH
3aMKaMM, H KJIOYH TepelaloT COQTBETCTBYIOHIEMY NepCOHaJy.
Kpome toro, y BPY 3toro THna HCKIIOYeHa BO3MOXKHOCTB
CJIy4a#iHOro IPHKOCHOBEHHS K TOKOBEAYIMM YacTsAM M Mofna-
IaHMsl Ha HHX NOCTOpOHHHX mnpeAaMmeroB. CienoBaTeNbHO, HX
MOXKHO YCTaHABJUBATh B JIOGHIX NOMEILEHHsIX C HOPMaJbHOH
cpenoii, rae nepen acagom BPY mmeercs npoxon WMpPHHO#H
He menee 1—1,2 m. KoHyHo, npH 3TOM clenyer CTPEMHTHCH,
4To6 BPY He ycTanapiuBaJUCh TaM, [rfe 4YacTO NMPOXOAAT
JIIO[H, YTO BCerfla BLI3bIBAET HEYAOOCTBa NPH PEMOHTHHIX H
Apyrux pabotax.

TMutaomue KabejbHble JIHHHH BROAATCA cHM3y. K  BBOZ-
HBIM 3a)KMMaM KaxKjAoro M3 nepekjiloyarteseil BBOAHOIO IKada
BO3MOXKHO ITIpHCOeJHHEHHe 4eThipeX Kabenell cedeHHeM [0
150 MM2, BuiBox mpoBoZiOB UM Kabenei JuHUH, 01XOAAMX OT
pacnpefenuTesbHbX wWKagoB, BO3MOXKeH BBepX (Uepe3 KPHIkl-
KH wKados) uiHu BHH3. Bece NPOBOAHUKH, cOeMHSIONIHE ammna-
pPaTypy, yCTaHOBJEHHYIO B pa3HHX Likadax, MpOoXOJAT B BEpX-
Hell yacTH 3THX 1IKadoB.

BBonHo-paclipefie/IMTeNIbHOE YCTPOHCTBO SIBJAAETCA KOM-
IJIEKTHBIM 3JIEKTPHYECKUM YCTPOHCTBOM 3aBOICKOrC H3rOTOBJIE-
HHSI M TIOCTABJAETCS OTACJAbHBIMH IIKaaMmu MaM 6JO0KaMH H3
HECKOJLKHX H1Ka(dOB CO BCEMH COEAMHHTENBHBIMH NPOBOJHHUKA-
MH MeXK/]y HHMH, KOTOPBIMH MOryT GbITb KaK LIMHEL, TaK H
H30JHpOBaHHble NPOBOAA. 3aKa3 BHIIONHSAETCS NO OIMPOCHOMY
JIMeTy, o6pasel, KOTOpOro npuBesied Ha puc. 17.1.

Vkaszanubie KOHCTpYKUHM BPY ycTanaeausaloT y cTeHnl B
JIEKTPOLMTOBLIX HJM JAPYrHX mnoMeluenusix. [nsa BBOga Ka-
Geyefl CHH3Y BO BBOAHBIE WiKa(H M JAA BHBOAA JHAWH BHU3
U3 pacipejeJuTeNbHEX WKahoB B MOJNYy B MecTe YCTaHOBKH
BPY nonxkubl 6bITb BHIOJHEHB MPHSAMKH HJAH OTKPBITHIH Ka-
Hal. B o6peM paboT Ha MecTe MOHTaxa BXOAST YCTaHOBKa
WkagoB HaJ NPUAMKaMH MJIH KaHAaJIOM; CKpelJienHe KapKacoB
wkadoB Apyr ¢ APYroM; KpemjeHHe WKagoB K OCHOBaHHIO
(Raxapfl WKaQ KpemurTcsa YETHPbMA G0oNTaMH, JI06eNaMH UIH
WITHIPAMH AHAMETPOM 12 MM); 3aKpRITHE OTKPHITHIX GOKOBBIX
cTopoH Kpaiinux wkagoB BPY TopuesbiMu manensMu (ecau
5TH NaHeJIH He ObIM YCTaHOBJIGHH Ha 3aBojie); IpOKJalka
HyJesoit WHHE (06uiefi Ans Bcero BPY) B HuXkHe#r dactu
IKahoB; NPOKJAaJKa M NpPHCOeJMHEHHEe BCeX TMPOBOJHHKOB
Mex Ay WKapaMH (JOTIOJHHTEJNbHHX paboT MO OKOHHEBAHHIO He
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Tpebyercs, TaK KaK STH NPOBOAHHKH NOCTaBJSIOTCH C NOJHOM
MOHTaX>XHOH TOTOBHOCTBIO, T. €. MepHOl IJHHBI H OKOHHOB2H-
Hble); BHINOJIHEHHE NPHCOCNHHEHHS XHUJ BCEX NOAXOASALLHX H
OTXOASILMX JIMHHIL; PeryJiupoBKa annapaTyphl; ycTaHOBKa nar-
POHOB TpefloXpaHuTeNell (eCiu OHHM He ObUIH YCTaHOBJIEHBI HA
3aBoje).

B kpynubix roponax — Mockse, Jlennnrpage u ap. npume-
HsiI0T crneuuasasHble cepun BPY, npenHasnayelnbie IJs ycTa-
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¢ ¢ (= [h j
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Puc. 17.1. Onpocunlii axcT Aas sakasa BPY xunoro aoMa

HOBKM B MHOTO3TaXHHIX 3nanusix. Tak, Hanpumep, B Mockse
M3rOTOBJISIIOTCSA CEPHITHO W LUHPOKO npumensiorcs BPY-78.
Ha puc. 17.2 noKasaHb BBOAHAsSI H PaCNpeleHTeNIbHas NaHEeNH
stux BPY.

B cepuio BXOAAT BBOAHBE W pacrnpeiesuTesbHbie HikagHl,
B ToM uyucae wkadb ¢ ABP u cnennanbube luKadbl 115 NOa-
KJIIOYeHHsi NPOTHBONOXKAPHLIX YCTAHOBOK. BO BBOAHBIX LUKa-
¢ax uMelorcsi pyOHIBHEKYN ¥ nepeknioyatens 10 630 A Bknio-
UHTENHHO, AMIIEPMETPHI, BOJBTMETPH! M cYeTYHKH. B pacmpene-
JHTENbHBIX IKadax HMEIoTCsi pasHoobpasHeliliive coyeTauus
aBTOMaTHYeCKHX BBIKJAIOYaTesefl Ha pasHble HOMHHAJbHBLIE TO-
KM H HCIOJHEHHus, obecneyuBaloniue pacrnpenesieHHe sHepruu
B JKHJIBIX H OOLUECTBEHHHIX 3[aHMsiX BHIcOTOl 1o 25 ataxei. B
Habop pacpeAeSHTENbHBIX IKapOB BXOAAT WKadhl, B KOTOPHIX
yCTaHaBJMBalOTCH annapathi 3allHThl OOLIEAOMOBBLIX JHHHIT H
aBTOMATHYECKOrO YNpAaBJEHHs JIECTHHUYHBIM M HapYyaHHIM OC-
BElLEHHEM,
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JINs yCTaHOBKH B CIeLHaJbHBIX 3alTHPaIOIHXCH NOMEIUEHH-
ax BPY-78 nocrapasiorcs 6e3 3afiHHX, 60KOBHIX CTCHOK W JAB€-
peit (B ncnonnennn 1P00). llInpoxkoe pacnpocTpanenne HMEIOT
TaKXe NaHeJbHble 1HTH OLHOCTOPOHHETO O0CIYXHBaHus THTA

,r F1 6
i S
17
- /{/74
o{o|olo|o{nio]
i X
630 630
a) 6)

Pac. 17.2. lllkapn BPY-78 co CHATHIMH JBEPbMHA:

a — peopgnifl WKad; 6 — pacnpefeinTesibHasi Nanenb; 1 — TpancdopMaTopsl TOKa;
2 — aMnepMerphl; 3 — BOABLTMETpH; 4 — CYETYBK; § — BOJLTMETPOBBIN NEepeKJIoYaTelb;
6 — BuIKJlOyaTeNb; 7 — NepekJloyaTens BBORHBIN; 8 — pene Bpemenn 2PBM; 9 — ¢o-
TOBLIKIIOUaTenb; 10 — pene NpoMexyToyHble; 11 — MyCKaTeJH MarlHTHbe; J2 — BHIKIO-
yatenn; 13— aBTOMaTHYE€CKHE BBIKJAIOYATCAH ONHOINOIIOCESLE AE1031; 14— asTOMa-
THYeCKME BHKJIOUaTEny Tpexnomocume AE2046
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IIO-70 ¢ GonblunM HaGopoM pPasiHYHBIX CXeM Ha MpefoXpa-
HUTENSAX ¥ aBTOMaTHYECKHX BHIKIIOUATENsiX.

Canenyer OTMETHTb, YTO IJsi YCHEUIHOTO KPYMHOCEPHHHOrO
npouspoacTea BPY u nonHoro ofecneyenusi TaKuMH yCTpoid-
CTBAMH MacCCOBOTO JXHJHILHOTO H IPaXkJaHCKOro CTPOHTENbCT-
Ba HeoGXoaMMa [albHEHIUAs THIH3aGMA ¥ YHHQHKALMSA 3TUX
yerpoiicts. IlporpeccnBHas TeHpeHuuss KpynHobnouHoro, 00'b-
€MHOTO H3rOTOBJIEHHS] KOMIVIEKTHHX yCTpOiicTB, 6eccnopHo,
JOJKHa OTpas3uThcsl Ha KoHCTpyKunn BPY. LenecoobpasHo Bhi-
nonnenue BPY B Buie oaunapHbiX 610KOB-LIKadoB €O BCei
NOJIHOCTBIO COeAMHEHHOH annapartypoii. Hekotophbiii H36GHTOK
B annaparype NpotHB TpeOGyeMoil MO NMPOEKTY, YCTaHOBJEHHOM
B takux BPY, Bcerna Moxer GbITb KOMIEHCHPOBAH COKpalle-
HHEM 3alacHBIX alnapaToB, NepenaBaeMblX 3aBOAOM-HOCTaB-
ILHKOM 3aKa34YHKY.

17.2. PacnpepenmTentHble NYHKTbI M LUMTKM

Pacnpenennrtesnbubie NYHKTH M IMHTKW TOAPa3AessIOTC:

a) no TMnaM annapaTtoB Ha OTXOJSILUMX JIHHHSX — C Mpe-
NOXpaHNUTENIMH, C aBTOMATHUYECKUMH BBLIKJIOUATENIAMH;

6) no cxeMaM 3JEeKTPHYECKHX COelHMHEHHH — Jyis YeThIpex-,
TpeX- WK ABYXMPOBOAHLIX OTXOAAIUMX JIHHHI, € BBOZHBIMH
unu 6e3 BBOAHBIX alnaparos;

B) Mo POALY 3alUUTH OT BO3JAEHCTBHA OKpYyXKarouleil cpeibl
(Buzabl 3awnTh pernaMentHpoBanbl [OCT);

r) no crnocoby yCTaHOBKM -— HaBecHble, Hano/bHbe U yTOI-
JleHHbIe.

CyllecTBYIOT LUMTKH, TmpelHa3HayeHHble CNeLHaJbHO JIJis
KHJBIX 3JaHHH, Y ILHTKH U pacnpeiesuTebHble NYHKTH, Npel-
Ha3HayeHHble J/il YCTAHOBKK B PasjiMYHBIX 00lUeCTBEHHLIX 3/a-
HHSIX.

B KWIBIX 3JaHHSAX MPHMEHSIOTCH ILUMTKH CAeAYIOIUHX BH-
JOB:

a) sTaxKHble (JeCTHHYHHE) 3aliMTHLIe ¢ anflapaTypoH 3a-
UIUTH BBOAOB B KBapTHPHI; 6) 3TaXKHble (N1eCTHHYHLIE) YYETHLIC
C annapaTypoH 3aluMThl TPYNNOBLIX JHHMH KBAapTHP, CYeTYH-
KaMHM M KOMMYTAaUHOHHBIMH annapataMi, ycTaHaBiMBaeMbIM{
nepel CYETYHKaMH; B) 3TaxKHbie (JECTHHYHBIE), COBMElleHHbIe
CO CUETYHKAMH W annapatypoll, TakUMH e, KakK B 3TaXHbIX
JIECTHHYHLIX YYeTHHIX IHTKAX, H, KPOMe TOTO, MMeMluHe nOo-
NOJIHHTENIbHOE OTAENECHHE, B KOTOPOM pa3MellaioTcs yCTPOiCT-
Ba TejedOHHOH, PaIWOTPAHCASIMOHHON M TeJleBH3HOHHOH ce-
Teil; T) KBapTHpHBIE C annapaTtypoil 3allWThl Ipynm, CYETYH-
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KaMH H KOMMYTAUHOHHBIMH (IONYCKAIOMMMHI KOMMYTALMIO TIOX
Harpy3koii) annaparamu Ha BBOZax.

/st nepednCensbiX HTKOB CTAHNAPT PEKOMEHAYET aB-
TOMATHUECKHe BMKMOYATENH, HO BONMYCKaeT TaKiKe ApUMeHes
Hpe pe3LboBbIX RpepoxpannTeneil. IraxHpit WHTOK AAS ycra-
HOBKI B HHlle 1peficTapasier cO0oit paMy ¢ waccu ¥ HBepbio,
Ha waccu pamy, Ha oraenbHHIX GCHOBaHMsX YEpennenr cyer-

Bud ¢ omnpeimoll 8Bepueil u chambiM InuLumAbIM
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Prc. 17.3, Dramumii vrrox ¢ annapa TYpOR 3ataTel

YMKH, 32IUHTHBIE H KOMMYTAUROHKHE annapaThi ¥ 3aXKumbl. B
npenenax WHTKA BHIOJHEHH BCE COERHHEHHS, DTayHble WHT-
Kit 32UTHEIE COMEPIKAT TOJBKO 3ALIMTHY 20RaPATYPY BBAJQR
B KBapTHPE! B NPHMEHSIOTCH, KOTAA CYSTYBKH M SAHTHag al-
llapatypa TPYNNOBLIX IMHUA KBAPTHDP YCTAHOBIEHH Ha KBap-
THPHLIX UMTKaX.

Ha puc. 17.3 nokasan sramubiii murok gus NPHCOCANHEHNS
YeTLIPEX KBAPTHPHBIX WHTKOB. Ha waccn pamm cnpasa ucae-
84 yCTaHOBJeHH YeTHpe aBTOMATHYECKHX BHIKIIOYaTeNs, Of-
BCTRHTENBHLIC 3AKHMPl 1151 NPHCOEIHHEHHS aBTOMaTHYECKRX
BRIKZIIOUATENICR K NPOBOAaM Marserpanu (CTOSKa) W 3askuMyl
A5l TPRCOCANBEHNN HyJeBHIX NPOBOLOB BBOJAOB B KBaPTHPH K
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tysneBomy TNpoBOAy NHTaiomed aunu. ILuTOoK ykpenasercs B
HHIIE NpH TMOMOIUYM YETHIPEX PAaCnOpHBIX GO/NTOB, HMEIOLIHXCS
Ha maccd. IIpoBoma MarucTpash, TakuM o6pa3oM, NMPOXOAAT
B HHIIe, HO OHH He MelaioT YCTAaHOBKE HJIH CHATHIO LUMTKA M
MOryT MPOKJaAbIBaTbCA KaK N0, TAK H TOC/TE €ro yCTaHOBKH.
IlBepua 1HTKa yIEPIKHBAeTCsl B 3aKPLITOM IOJIOXKEHHH 3a-

eJIKOH.

7200

580

Puc. 17.4. Draxuul murok tana HIJIC-4:

1 ~— poikmoyaTeny  aBTomaTthyeckuit AEL03]; 2 — BhIkJIOuaTeNb  aBTOMAaTHYECKHUil
ATIR0; 3 — poszeTKa ¥-94-0; 4 — cuerulk onHothasHufl THna CO

Ha staXXHBIX 1IMTKaX yuyeTHuIX (0OblYHO 3anuparoiHiics
aNeKTpoLIKad) CocpeloTOuYEHa BCs 3alllMTHasi annapatypa H
CYeTYHKH KBapTHp. B mpenenax wutka (T. e. 10 OTBETBHTEJNb-
HbIX 32)KHMOB) BBLINOJIHEHBI BCe coe/iMHeHHsi. B BepxHem orce-
Ke, KyIa HMEIOT JOCTYil JXHJbLL, PacnoJoXeHb aBTOMaTHye-
CKHe BHIKJIOUATENH [Jf 3alUMTHl rPYNNOBLIX KBapTHPHBIX C€-
Tell © aBTOMaTHUYeCKHe WM NaKeTHbie BHIKNIOUATENH AJs I0J-
HOTO OTKJ/IIOYEHHSI KBaPTHPHOI1 CeTH.

B HmxHeM oTceke, Kyia JOCTYN HMEIOT TOJBKO paboTHHKH
3HeprocGbiTa, yCTAaHOBJERb cyeTyukH., Ilepen nudepbaaramu
CYETYHKOB B [BEPH HMEIOTCS OKHa, 3aKphIThie CTeKJaMH.

220



[IuToK yKpenJsieTcsi B HHIlE NPH NMOMOILH YeTblpeX PaCrnopHBIX
60JITOB, HMEIOIIUXCS Ha L1accu.

DTaXKHbBI 1HTOK COBMeEIUEHHHIH OT/AHYyaeTcs OT 3TaXHOro
YUETHOTO IUMTKa HaJNyYHeM OTCeKa JJisl annapatyps TenedoH-
HBEIX, PaHOTPaHCASIHMOHHEIX H TEJeBH3HOHHBLIX CETEH.

Araxublit WMTOK cosmewiennbtii Tuna Ii1J1C-4, npumensie-
Mbiii B MocKee, /11 YCTaHOBKH B BHIIaX NOKasaH Ha pHC,
17.4. Ha puc. 17.5 nokasan o06- ;
uMi  BHA  YCTAHOBKH IUUTKA R { "
HIJIC-4 B cnenuajbHOM Xeneso- §
6eToHHOM 3JiekTpobJoke. B atom '

SR

e GJoKe pasmelnanotcs 1Kadph R
IIIAC, B KOTOpHIX yCTaHaBJHBa- P
1oTcst  (TOJBKO Ha NMepBOM 3Ta- "
JKe) aBTOMaTHuecKHe BLIKJOYa- oo
TeMW JJs1 3alUUTH CTOSKOB H HX
OTKJIIOYEHHd  NpH  pEMOHTaX.
B Bepxueii yactu O0q0kKa ycTa- A ~4
nasiuBaercs obpamnenne OM-9
¢ IBEpPKOH AJA TNPOTAXKKH MNpo-
BOJIOB. }
KBapTHpHbie IMTKH cozep-
JKaT CYETYHKM H annaparypy 1200 200} 50
3allUTH TPYNNOBLIX JIHHKE KBap-
THPHOH CEeTH H OPUMEHSIOTCH,  pyc. 175, O6wHil BHA ycTa-
€CJIH CYETYHMKH H annapartypa HOBKH 39TaXKHHIX IIHTKOB B

~3

2650

He BBIHCCEeHLI Ha 3TaiKHble 1UMT- 371eKTpPOOJIOKe:

ki, CylUeCTBYIOT KOHCTPYKLIHH I — snektpo6nok; 2 — o6pam.ie-
HHe; 3 — pacNpefeaUTenbHnH

TaKHX LIUTKOB JJISl YCTAHOBKH B jmmaq IIICA: 4— Likad ¢ aBto-

uuure HIVH v Ha crene I_U‘yc‘ MaTHYECKEM BHIKJIOUaTeNeM 3a-

o o wmuTH crosika THna LAC
KomnnexkTHblil ataxHblil pac-

npepenutenpubiii Tokonposon (K3PT). IMepcneKTHBHBIM Adsi
*HJIMILHOTO CTPOMTENBCTBA sIBJsieTcs: yeTpoiictBo THNa KIPT,
3aMensiomiee cobofi 1KMTKH, ycTaHaBjMBaembe Ha 3dTaxe, a
TaKKe 6eTOHHBIE 9J1eKTPOOJIOKH.

Toxonpoeon KOPT npexcrasasier coboo wKadpHyO MeTad-
JIHYECKYI0 KOHCTPYKLHMIO 3aBOJACKOTO HM3TrOTOBJEHHS, KOTOpas
NMOCTYNaeT Ha CTPOHTENbHYIO MJIOIAAKy B CMOHTHPOBaHHOM
Bue. Ha crpontenbcTBe HEOOXOAMMO BHIIOJHHTD MEIKITaXK-
Hbl€ COEJMHEHHsi MPOBOLOB CTOsIKa (METOAOM OIPecCcOBaHMs)
Il NpOKJaAKy rpynnoeoil cetd u cereit ceasu. B KOPT npeny-
CMOTPEHa BO3MOXXHOCTb YCTAHOBKH aBTOMATHUECKHX BBIK/IIOYa-
TeJleit 3alllMTHOrO OTKJIOYEHHS, a TAKMKE MPOKJaJKH B KBapTH-
pHI ceTei n1eperoBOpHO-3aNOPHBIX YCTPOHCTB.
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XJopHAHOH H3oasinueit Ha 380 u 660 B, usroToBnsiercs: ceueHu-
eM 2,6—120 mM?*  npuMeHsieTcsi AN NPOKJaIKH B Tpybax,
NyCTOTax HeCropaeMblX CTPOMTENbHBIX KOHCTPYKUH#E, Kopobax,
B MJ1aCTMAaCCOBBIX IJIMHTYCaX H Ha JIOTKaXx.

INposop, mapkn ATNNBC — gBYXKHIbHBI HIH TPeXKHJb-
HBI# NJIOCKH# C allOMHUHHEBBIMH XUJaMHK H NOJHBHHHJIXJIOPHI-
HO# H3onsAuKel, HaroTopasercs ceyeHneMm 2,5—6 Mm? Ha 380 B
H TNPHMEHSIETCH ISl CKPHITOH MPOKJaAKH NoJ LITYKaTypKoOH, a
TaK¥Xe B OCBETHTEJIbHBIX CeTSX IJis NPOKJajKH B KaHaJjax, ny-
CTOTaX HeCropaeMbiX CTPOMTEJbHBIX KOHCTPYKUHH UM 3aMOHOJH-
YHBAHHA B CTPOUTEJbHBIE KOHCTPYKLHH.

INposop mapkn ANNB — aBYX:KUABHBIE HIH TPEXIKHJIbHBIH
MJIOCKMH € pa3fenuTeNbHOl NJEHKOM, ¢ allOMHHHEBOH #HUJOH H
ITOJIMBHHUJIXJIOPUIHON H30AMLMeli, H3TOTOBJSACTCH CeYeHHeM
2,5—6 mM? Ha 380 u 660 B 1 npuMensieTcst As1si OTKPHITON Npo-
KJaJKH HEeMoCPeACTBEHHO 10 HecropaeMblM KOHCTPYKLHSIM.
DTOT NPOBOA YacTO MPHMEHSIETCS TaKXKe NPH 3aMOHOJHYMBAHHH
B CTPOHTE/bHBIE KOHCTPYKLUMH.

Npoeon mapxu ANIH —onHo-, ABYX- ¥ TREXXKHABHHE
aJIOMHHHMEBLIMH JKHJIaMH W HafpUTOBOH pe3HHOBOHA H30JsiLHei],
H3rOTOBJSETCH CeueHHeM 2,50 ¥ 4 MM?, 2 ONHOXWIbHblE TaK¥Xe
6 Mm?, Ha 500 B u npumeHsercs AJsi CKPHITOf NPOKNaAKH NMOX
HITYKaTypKoil, a Takxke JonycKaeTrcs AJs NPUMEHEHHS B Iy-
CTOTaxX CTPOHTEJBHBIX KOHCTPYKuuit, Haxonut Hekotopoe npu-
MeHeHHe [J15l OTKpHITOH IIPOKJajKH C KpenjeHHEM IyTeM INpH-
K/leHBaHHus.

Npoeon mapku AMNP — ogHOXUABHEI ¢ PC3HHOBOH H30J5-
nuell, B OMJieTKe H3 XJoMyaToOyMamHON NpsiXKH, H3TOTOBJSIET-
cst ceuenneM 2,5—400 mm2 Ha 660 B u npumensiercst aas ort-
KpHITOH NMPOKJAIKH Ha pOJHKax M H30JATOpaXx, a TakXe JOMy-
cKaercs [Jist IPOKAaZKu B Tpybax u Kopobax B CyxXHX H BJaXK-
HBIX NOMElEeHHAX,

Hposon mapku AINPB — ofHOXWIBHLIE ¢ anoMHBHHEBOM
KHJIOH W pPe3HHOBOfl H30JsilMell B NMOJMBHHHJAXJOPHIAHOHE 060-
JIOYKE, H3roTOBAsieTcsl ceyeHueM 2,5—6 mM? Ha 660 B u npu-
MeHsieTcsl [JIsi OTKPHITOH TNPOKJAJKH Ha POJNHKax M H30ASTO-
pax, a TakXe JonyckaeTcs IJs MPOKAajikH B Tpybax u Kopo-
6ax B CyXHX M BJIaXKHBIX NMOMEIEHHSX. :

Hposop mapku ANPTO — c a/oMHHHEBBHIMH JXKHJaMH H
pe3uHoBOfl H3oAsnKel ¢ XxnonyatobyMaXKHOH NPONUTAaHHON Of-
Jetko#l Ha 660 B ans npoknaaku B CTajbHHIX TpyOax, H3ro-

* PaspaGoTaHel H OPraHH3yeTcsi NPOHIBOACTBO aJIOMHHHEBBIX IIPOBO-
OB ceyeHneM 2, 3, 5, 8 mm2,
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TOBJSIETCS] OJHOXKHJIbHEI ceueHHem 2,5—400 MM2 ¥ ¢ uHCIOM
®kun 2; 3 u 3-41— cevennem 2,5—120 mm2. Tlpumenenue npo-
BozoB MapKu AITPTO B apyrux ycnoBHsIX HenenecoobpasHo.

Mposox mapku AINI — ¢ aJoMuHMEBOR XMJOH H H30Jsi-
ueil U3 MOJMITHIAEHA NOHMXKEHHOH ropioyecty Ha 660 B npas
NPOKNaAKH B Tpybax H3 HEroOprOYero HJH TPYAHOTOPIOYETro Ma-
TepHalla B KaHaJlaX HeCropaeMblX CTPOHTEJbHBIX KOHCTPYK-
[HH, M3roTOBJAETCS] OJHOMKMIbHBIL ceueHHeM 2,5—35 mm2.

Nposox mapku AIINP — c anoMunneBoil Xunoih u pesu-
HOBO{l M3oJALKell NIOHHKEHHOH ropioyectd Ha 660 B Ana  He-
TIO/IBHXKHOM NPOKNAIKH MO JepeBSHHLIM OCHOBAaHHAM B XKHJIBIX
H MPOM3BOJACTBEHHBIX CEJNbCKOXO3HCTBEHHBIX NMOMELIEHHAX, H3-
TOTOBJISIETCS OJHO- W ABYXXKHJbBHEIM ceyeHuem 2,6 u 4 MM2,

Mposon mapku ATNIPH — ¢ amomuuueBofi xusoil u pesu-
HOBOH H30JsiMell B XJopnpeHoBoil 06oJioyKe MOHUKEHHOH ro-
provecTH Ha 660 B ansi HEMONBHIXKHOI NMPOKNAAKH B CYyXHX H
CHIPHIX TIOMElUEeHHsAX B TPyOax, KaHaJaX Heropioyux CTPOH-
TEJbHBIX KOHCTPYKIME, a TaKXkKe B HAPYKHBIX YCTaHOBKaX, H3-
rOTOBJAETCH OAHOMHIbLHLIM ceyeHnem 2,5—95 mm2,

IlpoBoma ¢ MeOHBIMH MKHJaMH paspellaeTcss NPHMEHSTh
TOJILKO BO B3pPHIBOONACHHIX NMoMeweHHsX kinaccos B-1 u B-Ia,
KHHOMNPOEKIHOHHBIX, BLIMPAMHTENbHLIX, HEePEMOTOYHBIX, 3pH-
TeJbHBIX 3anax npy uncie Mmect 800 u Oonee, Ha cueHax, a
TaKxe AJ15 rHOKHX BBOAOB K 3J€KTPOIBHIaTE]siM, YCTAHOBJEH-
HbBIM Ha BHOpoocHOBaHHsiX, Kpome Toro, mno tpeGoBaHusM
CHuIl npoBoza ¢ MegHBIMH XHJIaMU NPHMEHSIOTCH A/ POBO-
JIOK B CTHpaJbHHIX NOMELUEHHSX NpayeyHbiX H XHMUYHCTOK.

IlpoBoaa ¢ MeAHBIMH XHJAAMH ceyeHHeM g0 1 MM? BKJIIOYH-
TCIBHO NPHMEHSIOTCH B LENAX NOMKAPHOH CHrHANM3ALHH, AUC-
neTyepUsanuy, cnabbiX TOKOB, H3MEPHTENbHBIX W HEKOTOPHIX
JAPYTHX LefsgX aBTOMaTHKH.

CreunanbHLlii NPOBOA HATPEBOCTOMKHH C MeAHLIMH YKHJa-
MM C H3oAsinueil K3 KPeMHHHOPraHHYeckOH pe3HHB MAapKH
PKI'M ceyennem 0,75—120 mm? na 660 B npumensierca gas
HOAKJ/IOYEeHHS! CBETHJBHHKOB H HEKOTOPHIX CHJOBHIX 3J€KTpo-
IPHEMHHKOB MPH TMOBBILIEHHOH TemmnepaTtype OKpyxKaloliei
cpelbl.

BbiGop mapku nposonos. ITpu BriGope Mapku NPOBOAOB
CJEAYeT YYUTBLIBATD, YTO B CTAHAAPTAX M TEXHHYECKUX YCIOBHAX
Ha NPOBOJA YyKasblBaeTcsl IpeuMYyIneCcTBeHHass 006J1acTh HX
IPUMEHEHHS, T. €. YCJIOBHS, /151 KOTOPHX OHH NpeJHasHaqyanT-
cs. OnHako B npaKkTHKe CTPOMTENbCTBA NMPUXOAHTCS NPOKJA-
JABIBaTh NPOBOAA H B APYTHX YCNOBHSIX, @ [OpH BHINOJHEHRH
CKpPBHITHIX MPOBOAOK YaCTO NPOBOJAa OAHOM LENK Ha NPOTSKEHHH
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ee TPacchl NPOKJAABIBAIOTCS B Pa3HBIX yC/OBHsX. Tak, HanpH-
Mep, BO BHYTPHKBapPTHPHOH NMPOBOJKE B CTEHaX IPOBOJA MOFYT
ObLITb NPOJIOKEHB! NOJ, LITYKaTypKO#, HO 3TH XKe NpOBOAE NpHU
nepexoje B NepeKpHTHs NPOJOXEHH B MyCcTOTax, KaHaJjax,
TpyOax H T. A. B Takux ciayuasx ciaenyer BhOHpaTbh NnpoOBOAa
HCXOHl H3 ycJoBHiIl HanGoJee TAKENLIX H IPOTAKEHHBIX yJacT-
KOB TPacChl, AONycKasi Ha KOPOTKHX yyaCTKaX OTCTYIJIEHHs: OT
pEeKOMEHJalMi N0 NMPEHMYILECTBEHHOMY NPHMEHEHHI0 IPOBO-
nos. IlpennoyteHne npu 3ToM cleayeT oTaaBaTh NPOBOAAM C
NOJUBHHHAXJIOPHAHON H30oasALHel.

Perkomenpaunu no o6nacTH npumeHeHMs NPOBOJOB B 3aBi-
CHMOCTH OT BHJa NpPOBOJKH, criocoba mMpOKIajiKH NPOBOAOB H
XapaKTEepHCTHKH OKpYMKamwllefi cpeasl AaHb B YKasaHHAX IO
BbIGOPY M NPHMEHEHHIO YCTAHOBOYHHIX 3/1EKTPHYECKHX IIPOBO-
ZOB.

18.2. MNpoknaaka nNUTalOWMX M pacnpepenmTenbHbIX ceTed

Br6op BHIOB 3JEKTPONPOBOJAOK, COCOGOB HPOKNAAKH H
XapaKTePHCTHKH NPOBOAOB H Kabeneli HONXKeH NMPOH3BOAHTHCS
no 1aba. 18.1, saumcTBoBaHHOf u3 I1Y3. OxHako, yuHTHiBas
HeoOXoAMMOCTh 00€CNEUEHNsT IPOTHBONOKAPHOH 6€3011aCHOCTH
I1Y3, npenycMaTpHBaloOT psi JONOJHUTENbHBIX YCJOBHH, HC-
X0/ H3 KOTOPHIX BHJA NPOBOAKH HOMXKEH COOTBETCTBOBAThH
yKasaHusiv Taba. 18.2.

Hu>ke uanararoTcs KOHKpeTHble peKOMEHAAIHH MO yCTPoii-
CTBY 3JIEKTPONPOBOAOK B MHJBIX H OOIECTBEHHBIX 31aHHsIX.

ANEKTPONPOBOAKH B XKUABIX 3faHusXx. [Ipoxkaradka nuraro-
wux cereii or BPY Kk KBapTHpaM, IJia OCBEILEHHS JIECTHMI, K
audTaM M IPyrdM NPHEMHHKaM oOLLeOMOBOrO Ha3HayedHs
OCYLUECTBJSIETCS 1O TEXHHYECKOMY NOAMOJNBI0 WJH MNOABaay
OTKpPHITO B TOHKOCTEHHBIX METaJJHUECKHX HJIH BHHHUIJIACTOBBIX
Tpybax!, a Takxke B Kopobax u NoTKAaXx 2.

TpyOHl H JOTKR B NOANOMBSAX H NOABaJaxX B 32BUCHMOCTH OT
KOHCTPYKLMH 3[aHHUs KpENATCs K CTeHaM Ha CKoGax WM KpOH-
mrefiHaXx HJAK NOABELIHBAIOTCH K nepekpbituaM. OTeerBneHus
B TPYOHBIX MPOBOJKAX BHIMOJHSIOTCH B METAJJTHYECKHX OTBET-
BUTEJbHBIX KOpoOKax HJIH NPOTAXHEIX filkKax. TpyOH coexnn-

} OTkpuiTasi NPOKJajlka BHHHIJIACTOBHX TPY6 B 3IaHMSX BHICOTOH
10 sTaxeit # Gosee sanpelaeTcs.

2 ITpoknafika Ha JOTKAX HE3ALMIUEHHBX H3CJHPOBAHHEIX NPOBOAOR B
TEXMOANOAbAX pa3peliaeTcsi NpH OTCYTCTBEH B HHX TasONPOBOLOB, OTHO-
CHTENbHOl BNAXHOCTH He 6ojee 65 Y% W B Tex chyyasx, Koria B NOA-
noJbs MMeeT AOCTYN TOALKO OOyueHHbl nepcoHall. BeicoTa npoknajku
NPOBOJCE B 3TOM Cayuae He HOPMHDYETCH.
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N Tabanua
& 11poso/ick u Kabedaeil

18.1. BuiGop BHAOB 3/EKTPONPOBO/IOK, CMOCOGOB MPOKJAAAKH # XaPAKTEPUCTHUX

Cnoco6 MpokaaAKH

XapaKTepHCTHKKY NPOBOXOB U Kafedelt

Ycenosus oxpyxawiet cpegn

Ha usonupyomwux onopax:
HA DOJIKKaAX H KAUuax

TO Ke
Ha H30JATOPAX, & TAKIKe HAa pOAH-
Kax, IpefHasHAueHHBIX NJd TpuMe-
HEHHs B CHIPBIX MecTax

HenocpeacTBeHHO Ha  MOBEPXHOCTH
CTEeH, MOTOJKOB M Ha CTPYHax, MOJCCax
W APYTHX HeCYIUHX KOHCTPYKILUAX

To xe

Ha aorkax u B Kopo6ax c GTKpHBa-
eMBLIMH KPBILIKAMH
Ha Tpocax

OTKpHTHIE 3JCKTPONPOBORKH

[TpocBona He3aWUIUCHHLIE GAHOKHML-
Hble

[TpoBoaa CKpyueHHBIC ABYXXKHABHBLIC

[Iposoaa HesawMlleHHbe ORHOMHIb-
Hble

Kab6eay B HeMmeTanMHYeCKOH H MeTalt-
JAHueckol 06oNcuKax

IMposona HezammuwieHusle ©W  3au-
HieHHHIE OAHO- W MHOTOXUAbLHBIE, Kabe-
Ji B HEMeTa/NIHYyeCKOM H MerajiHye-
ckoil ofoaoukax

To xe

CreunalbHble NPOBOAA € HECYLHUM
TpocoM. IIpoBona HezaumulleHHpE H 3a-
IIYILEHHEIE ONHO- H  MHOTGIKUJIbHLE,
Ka6ens B HeMeraasiHuecKOM H Meran-
JHYeckoil 06osiouKax

B CYXHX H BAAKHBIX NMOMRIICHHAX

B cyxux nomelteHHax

B nomeiennsix BCEX BHUAOB H Ha-
PYIKHBEIX YCTAHOBKaX; DPOJNHKH IS Chl-
puix Mect (GoJBIIHX pA3MepOB) AONY-
CK3eTcsl NMPUMEHATh TGJALKO B MeCTax,
rjae HCKAUeHa BO3MGIKHOCTh Hemocpej-
CTBEHHOTO MNOMAAAHHSA Ha 3JAEKTPOMPo-
BOAKY JIOXKJIA HAM cHera (mojJ Haseca-
MH)

B HapyXKubBIX yCTaHOBKaX

B noMeiensnsx BCeX BHAOB

B nomelutenrsx BCeX BHIOB H HApyX-
HBIX YCTaHOBKAax

B nomelennsix BCex BHACB. B na-
PYXKHEX  YCTAHOBKAX — TOJNBKO  CIE-
IHAJBHEE NPOBOJAB C HECYINUM TPOCOM
AN HAPYKHHIX YCTAHOBOK HJIH KaGaau



#81

L2338

B wMeraminueckHx THOKHX pyKaBax.
B crasbHeiX Tpy6ax (COBLIKHOBEHHHIX H
TOHKOCTEHHBIX) ¥ TUYXHX CTaJbHBIX
Kopo6ax. B meMeTasunuecKnX Tpy6ax u
HEMeTa/IMYeCKHX IJIYXHX Kopobax K3
TPYJAHOCTOpPaEMBIX Martepuayos. B Tpy-
ax M30MAUHOHHBIX C MeTaJUIHYecKoH
o6oncuxofi

B HeMmera/umueckHX Tpy6ax u3 cro-
paeMblX MaTepHasoB (Hecamo3aTyxaw-
Wy NONH3THJAGH H T. M.). B 3amMkuy-
THIX KaHaJaX CTPOMTEJbHHX KOHCTPYK-
uuit, [Nox wrykaTyprok

3aMOHOo/IHUEHHAs B CTPOHTENBHBIX
KOHCTPYKUHAX NPH HX H3TOTOBJCHHH

OTKpHITHE H CKPHITHIE 3AEKTPONPOBOLKH

IlpoBoaa HezamullieHHBle H  3abiu-
H1eHHbiEe OAHOXU/bHBIE H MHOTOXHIb-
Hble. KaGenn B HeMerannuyeckoii o6o-
JIoUKe

CKpbiThie 2AeKTPONPOBONKH

IlpoBcaa HesalMlueHHEle W 3aliu-
WIeHHHE ORHOXH/IbHEIE W MHOTOXKH/b-
Hele. Kabenu B Hemeraaiuueckoil 060-
JouKe

ITporona HesauwHlieHHE S

B momellnenusx BceX BHAOB H HapyX-
HHIX YCTaHoBkax. HckawoueHus:

1. 3amperiaeTcss mpHMeHeHHe U3GJd-
HHOHHHX TPY6 € MeTasiHueckod o6o-
JOYKOH B CHIPHX, 0COGO CHIPHIX MOMe-
IEeHHAX H HapYXKHLIX YCTaHOBKAX

2. 3ampeniaercs NPHMEHEHHE CTalb-
HHIX TPYO H CTAJbHBLIX TIYXHX KOpoGoB
C TOJIHHOM CTEHOK 2 MM H MeHce B
CHIpHIX, 0COGO CHIDHIX NOMELIEHHAX H
B HAPYXHBIX YCTaHOBKAx

B nomellteHusax BCeX BUJAOR H HAPYK-
HBIX YCTaHoBKax. HMcknouenus:

1. 3anpemaercsa mnpuMeHeHue H3GJAA-
HHOHHHLIX TPY6 ¢ MeTasiuveckoi o6o-
JIOYKOH B CBHIPHIX, OCOBG CLIPEHX TGMe-
LIeHUAX H HApYXKHBIX YCTAHOBKaX

2. 3anpelilaeTcs NPHMEHEHHE CTalb-
HEIX TPYO H CTa/JibHHIX IyXHX KOpOGOB
C TOMUMHOH CTEHOK 2 MM M MeEHee B
CHIPHIX, 0CO60 CHIPLIX MOMELIeHHAX H
HapYXKHBIX YCTaHOBKAX

B cyxmX, BAaXHBIX H CHIPEHIX MOMe-
IeHHAX




Y Tat6anua 182, BuGop 31eKTPONPOBONOK MO YCJOBHSM MNGKADHOHN GE30MACHOCTH
e

Tlpoknaika NMO OCHOBAHHAM H KOHCTPYKUHAM

SJEKTPONPOROAKH M3 TPyAHOCT opae- | 13 HEeCropaeMhux
H3 CropaeMuIX MaTepHasoB MbIX Ma3TepuanoB M3TepHaNoB
OTKpbITHIE 3ACKTPONPOBONLKH
HesawnuieHubie mposoia Ha poaskax, usoasropax uau c | HenocpenacTsenHo Henocpencreenno
MOAKAAAKON TGA NPCBOAA HEcropae-
MbIX MaTepuanocs!
SamuieHHele mpoBoLa H KaGemw
B c6onouke:
H3 CropaeMHX MaTepHajcB To xe To xe To xe
H3 TPYAHOCrOpaeMhIx MaTepua- Henocpencreenno > » > »
JloB
M3 HECropaeMHX MaTePHaIoB > > » > »
Tpy6bl B kKopoba:
H3 CrOpaeMHIX MaTepHaNoB 3anpemaercs 3anpeuaercs 3anpetaercs
H3 TPYAHOCrGpaeMbIX MarepHa- 3ampewaercs Henocpencreenso Hemnocpeacteenno
J0B
H3 HECropaeMbix MaTepHalos HenocpeactaenHo » »
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HesawnuicHnsie nposoja

3amnLiesHble 1poBoaa H KabGenH
B 060JICYKe:

U3 CTOpaeMbIX MaTepHancs

H3 TPYAHOCTOpPaeMhiX MaTepua-
J10B

H3 HECropaeMhlx MaTtepHalnos

Tpy6u B Kopoba:
U3 CropaeMbix MaTepHalioB

H3 TPYILHOCTODaeMhIX MatepHa-
JIOB

U3 HeCropaeMhuX MaTepralcs

CKpbiTHEe 3MEKTPONPOBONKH

C moakJagKoH HecropaeMhx Ma-
TEPHUaaOBR! H NMOC/AeAYIOIIUM GILTYKa-
TYpPHBaHHEM WJH 3alUUTCH CC BCeX
CTOPOH CIVICHIHEIM CJOeM JApYrHX
HeCIropaeMelx MaTepraioB

To xe

C noAKNajZKCH HECropaeMex Ma-
Tepuaacs!

Henocpencrrenno

anpewaercs

C nmoaxaankodl moa tpyOul Hecro-
paeMpix MarepuasoB’ M MOCAEAYIO-
UIHM 3alTyKaTypHBaHdem®

HenocpenctBento

Henocpencreensno Henocpencteenno
To xe To xe
» » »> »
> » > »

3aMGHOJIHYEHHO, B 60p034aX K T. M-—
B CIVICUIHOM CJIOE HeCropaeMblXx Mare-
pHaNCB?

Henocpeactsenno HenocpezacieenHo

! TlonknaaiKa M3 HeCropaeMblx MaTepHAJOB JOJXKHA BHICTYMATb C KAaXKJOf CTOPOHH IpoBOAa, Kaleas, TpyGH HaH KopoGa He MeHee

yem Ha 10 MMm.

? CHJIOUIHLIM CJIOEM MecropaemMoro maTepuana BOKPYr TpyObl (KopoGa) MoxeT GhITb cjoft WTYKATYPKH, ane6acTPOBOro, LEMEHTHOro
pacTBOPa MM GeToHa TOJUIHHON He MeHee 10 MM,

3 3awTyKaTypHBaHHe TPYObl OCYLLECTBASETCS CHJOLIHLIM CAOEM WITYKATYDKH HAH anefactpa ToJlLHHOM He MeHee 10 mMM Hax TpyGof.




HSAOTCH HA My(p'rax uaHd MaHXeTax, N1onyCKalTcs cBapHbie coe-
LHHEHHs:.

Ias skoHoMun TpyO M YMEHBILIEHHS YHCJIa KaHaJlOB B
CTPOUTEILHBIX KOHCTPYKUHMAX paspeliaercsds coBMeCTHas npo-
Kl1ajlKa B HHX NPOBOACB ONHOrO BuAa ocBeleHHs (pabouyero
HJIH 3Baxyauu0HH0ro) IIPH yHcJe NPOBOAOB B Tpybe WM KaHa-
Je He Gonee 12-tu. IIpy 9TOM COBMECTHasi NPOKJaJKa B3aHM-

HO pe3epBHpPYEMbIX Iened, a
TakKXke neneil pabouero u 3Ba-
AL S KyalMOHHOTO OCBELIEHHs 3a-
/ o TIpellaeTcs. Jonyckaercs
N COBMEILEHHE HYJEBbIX NPOBO-
& ] i JIOB THMTAIOLIMX JMHHI KBap-
THDP M TPYNAOBLIX JHHHH Je-
CTHHYHOTO OCBElEHHS.

Ilpn Oonbliom uucne na-
paJielIbHO MNPOKJajblBaEMBIX
T Tpy6 HX nejecoo6pa3Ho MoH-
: THpOBaTh OJI0KaMH, H3TOTOB-
I JICHHBIMH Ha 3aroTOBHTEJb-
{
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HEIX TMPeANpPHATHAX MOHTAXK-
- . HHIX OpraHu3auuii.
B cayyasix npokaagku B
1200 0 rexHuyeCKMX TONNOMBAX M
30 2“””02"”/%95 noaBanax Tpyb pacnpenenn-
l,,l_%r e S TENbHBIX Ta30NpOBOAOB BHI-
285 | P 0 NOJIHEHHE B HHX 3/IEKTPOTEX-
TR 170 ~5omB.PE0MM HHUECKHX ceTefl JOJKHO COOoT-
BETCTBOBaTb YKasaHUsIM o
Prc. 18.1. O6mmuii pup mejesobe- TPOEKTHPOBAHHIO BHYTpPH-
TOHHOTO 3J€KTPOBJIOKa KBapTaJbHbIX HHIKCHEPHDLIX
ROWMYTYRAWAL 2 WOLIRWTO-
pax, TeXHHYECKUX MNOAIMOJbAX,
TeXHHUYeCKHX KopupopaX H moasanax (CH 338—65).

[NogbeM npoBojos JHHHA (CTOSKOB), NMHTAKOIMX KBapTH-
PH K OCBellieHHe JecTHAL H 103TaXHbIX KOp"HlIOpOB, OCy1leCTB-
JSIETCS CKPHITO B KaHa/laX CTeH JIECTHHYHO!H KNETKH MHIH noa-
TaXHbIX KOPHIOpPoB. TIpoKnanbiBaTh CTOSAKH BHYTPH KBapTHP
HE peKOMeHIyeTcsi BBHJY NPaKTHUECKOH HENOCTYHOCTH HX A/
pemonTa. He paspewma€Tcs COBMeCTHAsi IPOKJajgKa B o6ieM
KaHale ceTefl CHJbHBHIY K CJla0bIX TOKOB. B aTHX e cTeHax
ycTaHaBAMBalOTCA Io3TaXHble IIHTKH H lUKaQ)bI AJsi NTHTaHHA
KBapTHP M pa3BeTBJenss ceTeil cnabbiX TOKOB. B KupnuuHbIX
3aHUAX KaHaJabl 1 HUDIH 424 YCTAaHOBKH 1IUHTKOB BLHINTOJHAKOT-
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cs1 B IIPOIECCE CTPOUTENLCTBA 3[aHUA NMPH MOMOLIKM HHBEHTap-
HEIX Tpy6 ¥ walbJoHOB.

B kpynHonaHeNbHBIX M KPYNHOOJOUHLIX 34aHHsIX KaHaJbl
QUi TOAbEMa ICKTPHUECKHX ceTell H HHIIH AJfA LIHTKOB BbI-
NOJIHAIOT B CHelHaJbHEX GeTOHHHX 3J1€KTPOOJIOKAX HJIH 3J1eK-
TponaHensax. [TpuMep cTpouTesbHOrO 3aJaHus Ha 3JIEKTPOOJIOK
JaH Ha pHC. 18.1. DneKTpO6JOKH H 3JIeKTPONanesy H3roToBJs-
IOTCS1 Ha 3aBoJlax B MeTasiHyecKHX (opMax; KaHaJAnl H HRIIH
06pasyloTcs B HHX NPH NOMOIHM HHBEHTAapHHX Tpy6 H wabio-
HOB.

JIunum, nuraomue JUQTH, NPOKNAALIBAIOTCS B KaHalax
3JIeKTponaHesell WM B LWaxTax JUQTOB, a TaKKe B creyHalib-
HEIX COBMEIIEHHbIX 6JI0KaX, npefHasHauyeHHbIX I NPOKIalKu
HHXeHePHBIX KOMMYHuKauui!, IIpn nutanuy HeckoabKux aud-
TOB oT OOlllefi MarucTpann KO BTOPOMY H MOCJACAYIOLIHM JH(-
TaM MarucTpajb NPOKJaALIBA€TCd B COBMEIUEHHON KpOBJe HIH
no uepnaky B Tpybax. B HeKoTOpHIX cayyasix NpOKnajgka Mo
YeplaKy MeJAy CeKUHsiMH OMa 3aTpyJHeHa H OCyLIecTBJsieT-
csl 0 TeXHHYECKOMY NoAnoJbio. Kpome 10ro, B OTAEABHHIX Ka-
HaJax a3JieKTpornaHeseil MPOKJIaAbBAIOTCH CeTH TeNeBHIEHUS
u pagHoTpancasuud. Hu B xoeMm cjyyae Henb3sl COBMENIATb b
OIHOM KaHaJje, TpyGe, Kopobe u ¢ XPYyrHMH CETAMH JIMHHH IH-
TaHHUS H YNpPaBJeHHS BCeX BHAOB IPOTHBONOMXapHHIX YCT-
poficts. MX crnelyer mpoknaabiBaTh B OTHEJNBHHIX KaHalax,
Kopobax, Tpybax.

Ilpu ycraHOBKe CBETHJIBHHKOB Ha NMPOMEXYTOUHHIX [JIO-
afKaxX B JECTHHYHOH KJeTKe MPoBOAa IJisi MX NMUTAHHA Mpo-
KTaJgblBalOT CKPHITO MOA LITYKATYPKOH, B KaHaJax WJIH 3aMo-
HOJIMYHBAKOT B CTEHE H JlecTHHMYHOH nicluanke. Ilposoma ceru
OCBELUEHHS] TeXHHYECKHX MNOANOJMI W NMOABaJIOB B 3aBHCHMO-
CTH OT KOHCTPYKUHHM TEpeKPHITHA MOIYT MNpPOKAaiblBaThbCs
CKpHITO B KaHasaX JH60 OTKpHTO B Tpybax.

Crnenyer OTMETHTDb, YTO B KPYNHONAHENBHHIX GECKapKaCHBIX
30AHEAX TeXHHYECKOe NOANOJLE MM MOJABal nepecekaer 6onb-
IIOE YHCJIO OMNOPHLIX Kese300eTOHHbIX CTeH, 3aTPYAHAIIIHX
[OpPOKNAIKy 3JIEKTPHUECKHX ceTeill H OCJOXKHSAIOIIHX YCTPORCTBO
SJIEKTPHYECKOro OcBelleHHs. B 3Tux crenax npeaycMartpuBa-
10TCS1 MPOEMEL AJ1fl MPOKJNAAKH 3JEKTPHYECKHX, a TakkKe Caly-
TapHO-TeXHUYeCKHX ceTel. JIng NPOKNaiKH NUTaWUIHX K obuie-
JIOMOBBIX TPYNNOBHIX ceTelt B TpyOaX W KaHasaXx OOBIYHO IpH-
MeHsI0T nposoja mapok AIIB, AIIP, pexxe — AIIPTO, a B

! lins MuHOTOSTaXKiBIX 3sflauuil nocnefHee pellieHHE CJELYET CHMTATH
HpeANOYTHTEABHBIM,
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rpynnoBex cersix ocseiueHns takxe AIIMNBC. Jns oceeute-
HUSI TeXHHYeCKHX INOMAMNONHI, NMOABaJOB H YEPIAKOB CleLyeT
MPHMEHSITh CBETHJIBHHKH B 3aIUHLIEHHOM HCIIOJIHEHHH C JIaM-
naMH HaKaJUBaHWs, a NPH HAJAMYUY Tas3onpoOBOACB TpyOH, B
LOTOPHIX NPOJIONKEHH MNPOBOAA, JOMIKHBE COeAMHSITHCS Ha
pe3ble, BHIK/0YaTenu AOJKHBI BLIHOCHTBCA M3 3THX MOMeILe-
HRHA.

T'pynnosote saexkrTpuueckue cery K8apTUp COCTOSIT H3 MOA-
BOJKH MHTaHHA K CBeTHJbHHKaM oOILEro OCBEILEeHMA NoMelle-
HHH, K LITENCEbHBIM PO3eTKaM JJisi NPUCOEAMHCHNSA CBEeTHIb-
HUKOB MECTHOTO OCBelleHHst H OBITOBHIX MpHOOpPOB, a B goMax
C 3JIEKTPONJNTAMH — K 3JIEKTPOIIHTaM.

B KHJHX KOMHaTaX CBETHJBHHKM (JIOCTPH) OOIEro oc-
BEILEHHS MOJABEIUHBAIOT, KaK NPaBHJIO, HA NMOTOJKE B LEHTpE
KOMHaTH, B rnyb6oKuX KOMHaTaxX CBETHJABHHK 00wero ocserie-
HHMA 4acTo CMeIaloT ot ueHTpa. [lo MHEHHIO aBTOPOB, B Cnajib-
HbHIX KOMHaTax manoro pasmepa (zo 10 m?) B cayuasx 3atpya-
HeHHl ¢ MPOKJAAJKOH TPOBOMOB B NEPEKPHITHAX MOXHO AA
06111ero OCBeIEHNsT JONYCTHTh YCTAHOBKY HACTEHHMX CBETHJb-
HHKOB. B Xuabix KomHarax miowaznbio 12 M2 u Gonee mpeny-
CMaTPHBACTCS BO3MOMHOCTh YCTAHOBKH MHOIOJIAMIOBBHIX CBE-
THJABHHKOB C BKJIIOUEHHEM JaMIl ABYMSl TpYNnamu, AJisi 4yero
K CBETHNBLHHKY NPOKJAAABIBAIOTCS TPH NPOBOLA M yCTaHaB/-
paeTcsl CABOEHHBIN BHIKJIOYATENb HJM NepeKniouaTedb.

B KyxHsix Manoro pasmepa, nepeiHHX, BAHHBIX KOMHaTax
1 YOOPHHIX CBETHIABHMKH MOTYT YCTAaHABJANBATBCA Ha MOTOJNKE
WK cteHe. B Kyxnsix nesnecoo6pasHO npenycMaTpuBaTh pO3er-
KH ISl yCTAHOBKH JONOJHHTEIBHOIO CBETHJIBHHKa Hajg pabo-
YHM CTOJIOM XO3siHKH JJHOO BCTPOEHHOTO B KYXOHHYI0 MeGenb,
a TaKXe MNOJAKIIOYeH s HalILINTHOTO QHIAbTPA.

TIpy CTPOHTENLCTBE MKHIABLIX JOMOB AJsi KOMHAT, KYXOHb H
nepefiHNX NpefyCMaTpHBalOT YCTAHOBKY TOJEKO NOJIBECHBIX
MJIH CTEHHBIX MaTPOHOB, YUHTHIBAs, YTO NPH Bbe3fe B KBAapTH-
Py HUAbLH YCTAHABJHUBAIOT GHITOBLIE CBETHJBHHKH 110 CBOEMY
BHIGOPY. B 3THX nNoMeleHHsAX NPOEKTaMH NperycMaTpHBaloics
B MeCTe BHIXOAA NPOBOJAOB M3 MepeKkphITHA NOABECKa MaTpoHa
H YCTAaHOBKAa KPIOKa JJif CBeTHJbHHKa. B Xunpix KomHatax
paspeliaeTcsi BMECTO NOABECHBIX NATPOHOB YCTaHaBJHBaTh Ha-
Gop 3aXKHUMOB /115l MOJCOEAHHEHHS JIIOCTPHl HJH APYroro GHITO-
BOTO CBETHJIbHHKA, a B KyXHe — HaGop 3aXKHMOB W NOABECHOH
NaTPOH, NOAKAYAEMBIH K 3TUM 3aKHMaM.

B BaHHbIX KOMHatax W YOOPHBIX CBETHJBHHKH ¢ JaMmaMu
HaKaJMBaHHsl H MATPOHB JOJNXKHH GBITb H3 H30JHPYIOILEro
MatepHasna. B BaHHHIX KOMHaTax CjefyeT NMPHMeHSTb OCBETH-
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TEJbHYI0 apMatypy C 3allMTHEIM CTEKJOM H ¢ 3aray0JeHHbIM
naTPOHOM MJIH NMATPOHOM C BHICOKHM H30JHMPYIOLIMM KOJBLOM.
[Ipn ycTaHOBKe CBETHJILHHKOB C JIOMHHECUEHTHBIMH JiaMraMH
OHH AOJINKHBI MMEThb CleHHaNbHYI0 KOHCTPYKLHIO NaTpoHa, Hc-
KJIIOUAIOILYI0 NPHKOCHOBEHHE K TOKOBEAYIIHM yaCTsM.

HlTencenbHeie po3eTKH B MOMELIEHHAX ClenyeT yCTaHaBJH-
BaTb C YYeTOM BepOsiTHOrO pasMelleHusi Mebesqn H Hanbonee
yAOGHBIX MeCT MOAKJIOYEHHS 3JeKTpudecKHX npubopos. B ob-
Lefl KOMHaTe KeJlaTeIbHO YCTAHAB/JHBATb OJIHYy WJIH JiBe CABO-
eHHBle PO3€TKH JJIsi NPHCOeIHHeHHs NpHOOPOB 6e3 yBEaHUYeHHs
npoTsi’KeHHOCTH ceTH. 1IIHpoKo npHMeHSIOTCH TakKe HaAInJIHH-
TYCHBIE IITelnceJbHEE pO3eTKH. BHicota ycTaHOBKH PO3eTOK He
persiaMeHTHpyeTCs.

BHIKnoyaTenu Jnsi CBETHJABHHKOB 0611ero oOcCBellueHHs B
JKHJABIX KOMHATaX YCTaHaBJHBAIOT BHYTPH Y BXOJa B KOMHATY,
ISl CBETHNILHHKOB B BaHHO# KOMHaTe W yOOpHOH BHIKJIIOUYaTe-
JIH JOJIKHE! pacrnojiaratbCst CHapy:Ku — B nepelHeli RN KOpH-
pope. HacrenHble BHKJAIOYATENH pPa3MELIAIOTCst Ha BLICOTE
1,5 M.

CBeTHNBHUKHN B CaHy3/lax pa3MenaioT Tak, yTobbl npoBOJ-
Ka B CTeHax 3THX noMellleHuii Oblsla HaHMeHbluedl IJHHBL W
pacunosaranach B yAaJeHHH ot TPyO BojonpoBoaa H KaHalH3a-
I[HH,

lNoanoronounble BLIKNIOYATENH C ynpaBJieHHEM LIHYPKOM
nenecoo6pasHo NPHMEHATb B CJyYyasX, KOrLa KOHCTPYKLHH
HJM TeXHOJOTHSl M3rOTOBJIEeHHS] CTEHOBLIX NaHenell 3aTpyHsi-
IOT NpHMEHEHHEe HACTeHHBIX NpHOOPOB MNs YTGIJIEHHOTO MOH-
Taxa,

Cnoco6bl CKpHITOil NPOKJNaJIKH TPYNNoOBOfi CEeTH B KBapTH-
pax, No3Ta)KHbIX KOpPHAOpaxX, BeCTHOW0JSIX H APYIHX CYXHX
NOMELIEHUsIX KHJILBIX JIOMOB BHIOMpAlOTCsi B 3aBHCHMOCTH OT
KOHCTPYKIIMH CT€H, IepPeropofoK, nepeKpHTHH H I0JOB.
B KHpPNHYHBIX W LWIaKOOETOHHBLIX OLITYKaTypeHHBIX CTEeHaXx
IPOBOJIKa BHINOJIHsIeTCS crenHanbibiMu npoBogamu (ATIIIBC)
HENOCPEACTBEHHO HOA CJOeM IUTYKatypkH. B creHax u3 kpyn-
HBIX OeTOHHBIX GJIOKOB NPOBOAKA BLINOJHSAETCH B 1UBAX MEXAY
6aokaMu. OTlenbHblE YYacTKH MPOBOJAOK BHIMOJHSIIOTCH B
wrpabax.

B runco6eToHHbIX COOPHBIX CTEHaX M NEPeropofkax M3 OT-
[ENbHBIX IVIHT NMPOBOJa NPOKJaAbiBaloT B Goposaax, BHIIOJ-
HEHHBIX NMPH H3TOTOBJEHHH IJIHT MJIH Ha MeCTe CTPOHTEIbCTBA,
€ 3aJle]IKOH NpoBOJa WTYKATYPHbIM HJH FHIICOBHIM DacTBOPOM.
B kHpNHYHBLIX, HI1aKOOETOHHBIX, G6E€TOHHBLIX CTeHaX U runcobe-
TOHHBIX COOpHBIX CTeHaX M Neperopojkax HHIIK M5 YCTAHOBKH
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Pa3BeTBHTEJNbHBIX KOPOOGOK M MOJ BHIKAIOYATEAH H LITENCE]b-
Hble PO3€TKH BHIIOJHAIOT (ppe3epoBaHHeM crielHajlbHOH KOPOH-
Koll K anekTpoapens. Bopoanbl BHNOMHSIOT TaKKe ¢pesepoBa-
HHEM C TNOMOIIBIO 3JIEKTPOLAPENH U CNenuanbioro npucnocobie-
HHSI MM C MOMOILBIO NTHEBMaTHYECKOTO MOJIOTKAa M J0J0exHH-
Ka COBKOBOH ()opMbl. B runco6eTOHHBIX CTEHOBHIX NaHESAX «Ha
KOMHaTy» I1POBOJa NPOKAAALIBAIOT B KaHaJaX MM 3aKaaJbiBa-
0T B TOJILY NaHENW [Py €€ M3FOTOBJEHNH (32MOHOJMUYH-
BaHHE).

B nepekpbiTHaX H3 COOPHBIX MHOrOMyCTOTHHIX Kenesobe-
TOHHBIX IJIMT MPOBOJA NPOKAAABIBAlOT B NMYCTOTAaxX IJIMT HJH
B HeMeTalJHyeCKHX TpyDaX, yJOXKeHHHIX NOBepX IVIHT mepe-
KpHiTHsi B NoOAroToBKe nona. HanGonee skoHOMHueH mnepsbiii
croco6, HO npUMeHeHHe ero He BcerAa lenecoo6pasHo M3-3a
HecOBIaJeHHsA HaNPaBJEHH#A NMYCTOT B Tpacchl POBOIKH.

Ilpu BHIMONHEHHHM TNOJIOB W3 JIMHOJNEYMA, KOrja MOBEPX
IVIMT TNePeKpPHITHSL YacTO HMeeTcsl JMLIb TOHKHil BHIpaBHHBaIO-
uuil ¢J1oHl NOATOTOBKM, IJ11 BHIXOAa NMPOBOJOB K COOTBETCTBY-
IOILEMY OTBEPCTHIO MJMTH MNPHXOMHTCH BHIIOJIHATH OGXOX
NpoBOJKH no cteHaM. IlpuMensiBlIasicss paHee MPOKJAAAKa aJIio-
MHHHEBbLIX HPOBOAOB B MOATOTOBKE noJjia (eciy oHa HMEeTcs)
NoBepx IJINT IepeKPHITHA C 3alHBKOR HEMEHTHHIM pacTBOpOM
Ha npakKruke cebs He ompaplana M3-3a HeoOXOAMMOCTH NpH-
MeHeHHs MOKpPOro npouecca, HeBO3MOKHOCTH CMEHbl NPOBOA-
KH B 3KCIUIyaTanMH ¥ HeJOCTAaTOUYHOH 3alMTH NPOBOJAOX Ha
BpeMsi NpoBeieHHs paboT Mo yKaaake noja.

B xene3o0€TOHHLIX CIVIOIUHBIX NAaHENsX CTeH M NepeKphi-
THi! (B KpyNHONaHeJbHbIX 3[aHHSX) NPOBOAA NPOKAANLIBAIOT
B KaHaJsaX, o6pa3yeMblX NPH H3rOTOBJIEHHH IVIHT, HJIH 3aMOHO-
JUYHBAKOT HX B 3THX IJINTaX. YCTPOHCTBO CKPHITOH NPOBOAKH
B TaKuX naHensix ¢ rJyxoil 3ajefikolf (3aMOHONHYKBAHHEM)
YCTAaHOBOYHHIX NPOBOJOB C aJIIOMHHHEBHIMH KHJAaMH B TeJO
Xene3o0eTOHHBIX naneseli B ClyyasX NOBpPEXIeHHsi HPOBOJOB
B Mpolecce MOHTaXa HMJH 3KCIJyaTaund IPHBOIHT NpaKTHYe-
CKH K NEpexXoly Ha OTKPHITYI0 Tnpokaanky. Iloatomy Takofi
CrnocoG NPOKAAAKH JONyCKaeTCs JIHUIb B CAYYafiX CEPBE3HLIX
TEXHOJIOTHYECKHX 3aTPYAHEHHH B BHIIOJHEHHH KaHAJOB B Ke-
J1e300€TOHHEIX nanTax. KpoMe TOro, npuMeHEHHe 3aMOHOJIH-
YEHHLIX NTPOBOJIOK JAONYCKAETCS ¢ HEKOTOPLIMH OrpaHHYeHHAMHU.
B vactHOCTH, MX 3anpewaercsl 3akialbiBaTb B KOHCTPYKIIMH,
ecni GeTOH HMeeT NOGABKH, BpeAHO HEHCTBYIONIHE Ha H30si-
LUHMIO H KUAL NPOBOJAOB (aJI0MHHAT HATPMd, MOTall H T. 1.).
Tennosass o6paboTka npu Temneparype He Gonee 100° nane-
Jell [oNXKHa npoaoKaTbes He Gosee 24 u. B nacrosiiee Bpe-
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Msl 3aMOHOJIHYEHHasl NIPOBOAKa COXpaHAETCs eLle NPH NpPoOKaT-
HOM crniocoGe NMPOH3BOJACTBA K€J1e306€TOHHEIX KOHCTPYKLHIL.
OcHoBHBIM 3aTpyAHEHHEM B NMPHMEHEHHH KaHaJbHOH CHCTe-
MBl NIPOKNaJKH NPOBOJOB B KPYIHONAHEJIBHOM CTPOHTENbCTBE
B HacCTOsIEE BpeMsi SfIBJASIETCS TO, YTO MO TEXHOJOTHYECKHM
npHYMHaM Kak IIPH KacCeTHOM, TaK M IPH NPOKaTHOM CHOCO-
6ax H3roTopJieHHs NaHesell HE Bcerla BO3MOXKHO oOpa3oBaHHe
NPOTAXKEHHLIX TpPSAMBIX KaHasoB Oe3 3akiankn t1pyb, ocras-

o) g 8)

Puc. 18.2. ITpumepH BHIOJHEHAs] KaHAJIOB B KeJe300€TOHHHX NAHENsSX ne-
PEKpHITHE (2 ¥ 6) ¥ CTEHOBHIX naHejsix (6)

AsieMHX B nadensix. YroOwl H3bexaTb 3toro, NpoKaajika mpo-
BOJIOB OCYILeCTBAsieTcs: Mo 3uraaroobpasHoil Tpacce, coctosi-
nieil U3 HaKJOHHBIX M TNonNepeyHbX KaHanaoe. Kpome toro, Ha-
XOHAT NpHMeHeHHe KaHaJbl B MJINTaX NEePeKpHITHA NOocepeluHe
KOMHAT C BHIXOJAMH K BHIKJIIOYATENSM H LUTENCENbHBIM PO3ET-
KaM B HaKJIOHHBIX KaHanax naneseii cteH. C pasBHTHEM npo-

Puc. 183. ¥31n YCTAaHOBKH IITENCEJbHBIX PO3ETOK B CTEHOBHIX NAHEINX
st MEXXKOMHATHOH (@) M MeXXKBAapTHPHOH Neperopoaku (6):

1 — WiTenceNbRas poseTKa; 2 — HeropioyHii MHEEpPAJOBaTHLIA 3ANONHHTENb; 3 — NPOBOM;
¢ — Kpyraiasi CTalpHas 3arsylika; § — 3ajiellKa LeMeHTHEIM pacTBOpOM
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H3BOJCTBA MeEIleBbIX MIACTMACCOBLIX TPY6 KananbHAas CHCTeMa
NPOBOAKH C 3aKJalAKOH 3THX TPy0 B maHeau HaiimeT GoJee
LIMPOKOE NMpHMEHEeHMe,

Ha puc. 18.2 npuBenens! npuMepsl yCTpoiicTBa KAHAJNOB B
NaHeNsAX CTeH U NePeKPHITHH, a Ha pHC. 18.3 — y3aml ycTanoB-
KH LITENCEJNbHEIX PO3E€TOK B CTEHOBHX HaHENsX.

Crepyer OTMETHTB, YTO OMHMCAKHEIE BHLUIE BHAB MPOBONOK
HMEIOT Cepbe3HBIH HEeAOCTATOK, 3aKJIOYAWMiCS B CTPOro

27

=

Puc 184 Puc 185
Puc. 18.4. dnexkTpoTexuuyeckuil MJacTMacCOBbIH MIKHTYC:

1 — ocHOBaHHE; 2 — KPHIIIKA

Puc. 18.5. dnekTpoTexHHYECKHIl NJACTMACCOBHIN HAMHYHHK:

1 — oCcHOBaHue; 2 — KPbILUKA

(MKCHPOBAHHOM PaCHOJIOKEHHH  ILUTENCEJbHBIX PO3€TOK, YTO
qacTo 3aTpy[HsieT PacCTaHOBKYy MebesM H BLI3EIBA€T HapeKa-
HHS JKUJIbLUOB, IPHMEHEHHe PasJHYHBIX yAJHHUTE/ed U pasBeT-
BUTENel, He Oe30macHbIX AJA JiojeH. YKasaHHble HeLOCTATKH
MOTryT GLITH yCTpaHeHH MPH MPOKJaIKe NPOBOAOB B 3JIEKTPO-
TEeXHHYECKOM IJIMHTYCe M3 TPYAHOCropaeMoil miaCTMacCH.

B cneuManbHBIX 3JEKTPOTEXHHUYECKHX IVIMHTYyCax NPOBOAA
NPOKJAJBIBAIOT BAOb CTeH nomeuleHuit y nona. Takue nium-
TYCBl MO3BOJIAIOT NMPOJNOXKHTE CKPLITO He TOJBKO MPOBOJA OCBe-
LIeHHs] W TOAKJIOYEeHHs OLITOBBIX NpHOOPOB, HO W CeTH Tese-
¢)OHa, PaJIMOTPAHCIAUMHE H TeJeBUAEHHS; CBeCTH K MHHUMYyMY
YHCJIO M JJIMHY KaHAJOB B NAHENsAX CTEH M NePeKPHITHH; B 3Kc-
nJlyaTayuH JIeTKO M3MEHHTb pacHoJOXeHHe M yCTaHOBHTEH JO-
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el paacrTMaccoBoii o6onouke. Tako# crmoco® NOABOAKH IH-
TaHUA MO3BOJIseT TAKXKE B CaAyyae HeOOXOAHMOCTH H3MEHsITb B
IKCIIyaTalii¥ MeCTO paCNOJIO’KeHMsi CBeTHJIbHHKA B KOMHATe,
YCTaHOBHB 3apaHee KpIOKH B COOTBETCTBYIOUIMX MeCTax Ha Io-
TOJIKE.

B MHOrosTaHBIX 3/1aHHUSIX M3 MOHOJHTHOIO #*ejae3o6eToHa
MOKHO PeKOMeHAOBaTh YCTPOHCTBO 3Je€KTPONPOBOJAOK B MACT-
MacCOBLIX TpyGax, 3akJabIBAEMBIX COBMECTHO CO BCEMH KOMII-
JIEKTYIOIIHMH M3enuaMH (KOPOOKM, KPIOUKH AJsi KpeIvIeHHs
CBETHJILHHKOB) B TOJuly GeTOHA NpH COOPYXKCHHM 31aHHA, a
TaKXe NMJAHHTYCHYIO 3jieKTPONPOBOAKY.

B 3paHusiX M3 JlepeBAHHHIX M JIPyruX CropaeMbix KOHCT-
pykuu# HauboJee NPOCTHIM pelleHHeM CJAEAyeT CYHTATh OTKpHI-
TYIO IIPOBOJKY HA pOAUKAX HJIH KJHLAX.

dnekTponpoBoiKE B OOMIECTBEHHBIX 3[aHusX. Hanauune
Pa3BETBJECHHBIX H NPOTSAKEHHLIX CHJIOBLIX H OCBETHTEJILHEIX Ce-
Tefl, a TakXe caMblX pasHYHHX aPXHTCKTYpPHO-IIAHHPOBOY-
HEIX M TEXHOJIOTMYECKHX pellieHMil B 3aBUCHMOCTH OT HasHaue-
HUs 3JaHHH 4 NOMeuleHMH BHI3EIBaeT OosblliMe TPYILHOCTH B
CO371aHHH YHHQMUHPOBAHHBIX 3JE€KTPOIPOBOIOK.

BmecTe ¢ TeM Ipu CTPOHTENBCTBE PAfa 3AAHUH pasnuyHOIO
Ha3HayeHHs1 (WIKOJB, JEeTCKHE YYpeXIeHHUs, MONUKIHHHKH,
rOCTHHHUBI, yye6HHE Kopnyca npodTexXyyuiaHul U T. m.) GyAyT
NpHMEHATECA B MEPCrieKTHBe KpyNHOMAaHeJbHblE KOHCTPYKLHH
nepeKpLITHA NOJHOH 32aBOACKOH FOTOBHOCTH, BKJIOYAs NOJBL
B 3THX 31aHMAX NMPAKTHYECKH HCKJIOYEHA BO3MOXKHOCTB NpO-
KJalKl 3JIeKTpoCeTefi B NOJArOTOBKe NOJA, JAHHOTO WJH BBI-
umenexanux sTaxel], KOTOpas B HACTOsLlee BpeMs LIMPOKO
NpHMEHHETCS.

B cBa3n € 3THUM BeAyTCA KOHCTPYKTOPCKHE M NpPOEKTHHE
pa6oTH MO CO3JaHHIO CHCTEME! KOpOGOB H3 MeTajja M IiacT-
MacC B HajJexaueMm 3CTeTHYecKOM OGOpMJIEHHM, NpelHas3Ha-
YEeHHBIX JJIA TPOKJaJKHM BCeX BHAOB 3JIEKTPHYECKHX cereil.
KpoMme Toro, B HEKOTOPHIX 3AaHHSIX MCHOJB3YIOTCS paspabo-
TaHHEIE [J151 NPOM3BOACTBEHHBIX 3panuil wuuonpopog IIOC u
Kopo6 Thma KJI, B KOoTOpPHIX npoKnaabBaloTCsl MPOBOZLA OCBeE-
THTEJBHBIX ceTel. s aTHX Xe pesned Ha#eT npuMeHeHHe
OAHO(A3HBIH WIMHONPOBOA KOHCTPyKUMH I'naBssekTpomonTa-
Ka. B pane cnyyaes png MpOKJajKM DHTAIOWIMX JIMHHE HC-
NOAB3YIOTCA pacHpeeNUTeAbHbE IPOMBILLJIEHHBE HIMHONIPOBO-
aer tHna HIPA. CrenyeT OTMeTHTh, YTO NPHMEHEHHe KOPOGOE
(ocoGeHHO €O HITeNCesbHLIMH COEIHHEHHSIMH) TOBHILIAET MHAY-
CTpHAJH3AYNI0 MOHTaXKHEIX pabOT M PE3KO ynpouaeT cMeHy
TIPOBOJKH ¥ CBETUILHMKOB. Takum o6pasoM, HaMeyaerTcs HO-
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CTerneHHLH TlepexOjl OT CKPBITHIX 3JE€KTPONPOBOJOK K OTKPH-
THIM.

OcTtanoBHMCS Ha HeKOTOPLIX HaHOoJee PacmpocTpaHeHHBIX
BHAAX 9JEKTPONPOBOIOK, NIPHMEHsIEMBIX B OOILECTBEHHLIX 3/a-
HUSIX.

Iurarowue aunuu cieayeT, Kak NPaBHJO, BBINOJHATL CMe-
HAEGMBIMH: a) OTKpHITO — B BHHUMJACTOBLIX TpyGax, kopobax
U3 HeCropaeMblX MaTepHasoB, a TakKike HeOPOHHPOBaHHBIMH
kabenssmMy. MoryT npUMEHATLCH OTKPBITHE NPOKJafKH Ha JioT-
Kax B TEXHHYeCKHX NOAINOJbSIX, 3Tamax, MoABajax NnpH yciao-
BHH, YTO B 3THX MOMELIEHHAX He NPOJIOKEHB TPYGOnpOBOAH €
TOPIOYHMM ra3aMM M XKHIAKOCTSIMH H JOCTYN B 3TH nMOMelleHHS
uMeeT TOJMBKO KBadH(pHUUPOBaHHHI nepcoHan. B stom cay-
yae BHICOTa pacnojioxenus JOTKOB I1Y3D me pernamentupyer-
csa. B nomeulennax 6e3 noBbILIEHHOH ONACHOCTH, KyAa MOTYT
BMeTb JIOCTyN NOCTOPOHHHE JMLA (IPH HAaNPSXKEHMH CeTH BH-
we 42 B), J0oTKM cremyeT pacmojaraTb Ha BHICOTe He MeHee
2 M, 2 B nOMelleHHsiX C HOBEIIICHHOH ONAacHOCTBIO H 0CO60
onacHelXx — He MeHee 2,5 M; 6) CKpHTO — B KaHajax CTpOH-
TeJbHBIX KOHCTpYKuMii 6e3 Tpy6!, B naacTMaccoseix TpyGax
H KopoGax. B HEKOTOPHIX 3JaHHAX YCTPaAMBAIOTCs CReyHAJib-
HBbl€ LIAxTh C NO3TaXXHbHIMH NEPeKpPHITUAMH, B KOTOPEIX yCta-
HaBJIUBAIOTCA TaXHble pacnpeneHTeNbHble NYHKTH B Ipymno-
Bbleé IIMTKH W TPOKNAAbIBAIOTCA BepTHKAJNbHLIE YYACTKM NHTa-
ouHx aveufi. g BXOJa B WAXTH HA 3TaXaxX HMEIOTCH 3anH-
paiouiyecs: JBepH.

CnenyeT uMeTb B BHAY, YTO MJIaCTMacCOBble TPyGH Kak NpH
OTKPHITO#, TaK H NpH CKPHITOH NpOBOAKe MOTYT NMPUMEHATbCS
C HEeKOTOpPBIMK OTpanHYeHUsIMH [47], KOTOpEIE AOMKHBI YYHTH-
BaThCsl NpH NPOEKTHPOBAHKH.

B uensx 3KOHOMHH CTaslbHbHIX TPy6 HOPMEI paspeliaior
UX NpUMEHEHHE JIHWb B TeX CJy4Yasx, KOTAA NpHMeHEeHHe
TIacTMacCOBHIX TpyO 3ampeleHO, a TakXe B HEKOTOPHIX CJay-
yasix, OroBOpeHHLIX B [22].

Tpynnossie ceru aneKTpuuecKoeo OCseLjeHus NOJKHE, Kak
IPABHUJIO, BHIMOJHSITLCA CKPHITHIMH CMeHfIeMBIMH B KaHaJsax H
NyCTOTaxX CTPOMTENbHLIX KOHCTPYKUHMiH, a NMPH OTCYTCTBHH Ta-
KO¥ BO3MOXXHOCTH — B INIaCTMAaCCOBHIX Tpy6ax.

OcBeTuTenpsble NPOBOAKH B HEOOJBIIHX  O6LeCTBeHHBIX
3NAHHSIX MOTYT BBINOJHATBCA CKPBLITHIMH CHEUHAJNLHEIMH 11PO-

! YcTpoHCTBO KaHalloB B CTPOMTENBHBIX KOHCTPYKUMSIX s ofliect-
BEHHBIX 3JaHHII orpanHyeHo HeoOXOAMMOCTBIO M3rOTOBJIEHHS GOJBLIONO KO-
JIHYCCTBA MaPOK eNe306eTOHHBIX H3J1eJHil.
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BOIaMH, He NMOAJexKalUMH 3aMeHe, nanpuMep ATIIIBC, neno-
CPEJACTBEHHO IT0 HECTOpaeMbIM OCHOBAHMAM, B 60posiax, WBAxX
CTPOMTENBHEIX KOHCTPYKUMH, Noj WTYKaTypKOH H T. X.

B TexHHYeCKHX NMOANOJBSX, NOABAJAX, Ha yepaakax, B Ha-
COCHEIX M TENJIOBEIX NYHKTAX, 4 TaKXke B JEPEBHHHBIX 3[aHHAX
NPOBOAKH MOTYT BBINOJHATHECA OTKPHITO C COGJIOAEHHEM Tpe-
6oBaHHIt Ta6a. 18.1 n 18.2.

B nomemnienusnix 6e3 nOBLILIEHHOH OITACHOCTH OCBETHTENbHLIE
CeTH NPOKJIAJHBAIOTCS TAKXe B NJIACTMACCOBHIX W MeTajnaude-
CKHX KOpoGax, B IVIACTMACCOBBIX 3JEKTPOTeXHHYECKHX IJIHH-
Tycax, a TaK¥Xe CKpPBITO B MOJYYHBIIMX B NOCJHe[Hee BpeMs
pacnpoctpanenre C60pHO-pa3bOpHLIX neperopojkax B MeTad-
JIOpyKaBax MJAH ApPYyrux Tpy6ax.

B 06u1eCTBeHHBIX 3laHUAX YAaCTO MPHMEHSIIOTCH NMOABECHBIE
MOTOJIKH, 332 KOTOPHIMH NMPOKJAAAbIBAIOTCA CAHHTAPHO-TEXHHYE-
CKHE M 3JeKTPOTeXHHYeCKHe KOMMYHHKauMH. B 3TH NOTOJKH,
KAaK TPaBHJIO, BCTPAMBAIOTCS CBETHJIBHHUKH ChelHaJbHBLIX KOH-
CTPYKLHIH. DJIEKTPONPOBOAKH B MOJOCTAX HAJ HEMPOXOAHBIMH
MOABECHLIME NOTONKAMH BHIROMHAIOT!

IpH MOABECHHX ITOTOJNKAxX M3 CrOpaeMbIX MaTepHaJOB — B
CTaNbHBIX Tpybax;

IpH NOABECHLIX ITOTOJIKAX M3 HECTOpaeMbIX M TPYAHOCrOpae-
MBIX MaTepHaJsIOB — B BHHHIJIACTOBHIX Tpybax, MeTasLIopyka-
Bax WM 6e3 TpyO, HO 3aUHINEHHLIMH NPOBOAAMH H KaGeasaMH.
IlpoBoZiKH B NOJOCTSX HAA NOTOJIKAMH PacCMaTpHBAlOTCs KAk
CKPHITHIE.

BroikmoyaTenn A1 061iero OCBenleHHsl yCTaHABJIHBANTCSA
na BeCOTe 1,5 M OT noJsa, ¥ B NOMeUIeHHAX AJs1 npebniBanus
nerelt — 1,8 M.

BuikmouaTesd AJ1 NOXAapPOONACHHX H B3PLIBOOHACHBIX 1I0-
MelleHHH, CHIpPHIX W BJAXHEIX 1eneco006pa3Ho BHIHOCHTb K3
3THX NOMeUeHHH. DTO Ke OTHOCUTCH K KJ3J0BHIM, CKJafaM H
IpYTHM NOMeELIEHHAM C MarepHaJbHLIMH LIEHHOCTSAMH.

CTAHOBKA UITENCEJbHLIX PO3eTOK B CETH OCBelleHHs Orpe-
JesIeTCsl HHTepbepOM NOMellleHHsT H yAOOCTBOM ITOJIb30OBaHHs,
HO He J0/KHA NpeBnliaTh 1 M OoT nosa. B mkonax v geTckux
YYpEXJeHHSX B NOMELIEHHsIX JJIA npeObiBaHusa jpeTell poseT-
KW yCTaHaBJIMBAaIOTCA Ha BeicoTe 1,8 M OT nona. B BawmHBbIX
KOMHATaxX, AyWeBBIX H NPeAAYLIEBHIX ILOTENCEJBHEE PO3ETKU
yCTaHABJMBATBCA He NOJIKHEI, 32 HCKJIIOYEHHEM BAHHBIX KOM-
HaT NpH YCJOBHM NOIKJIOYEHHS] PO3CTOK Yepe3 pasjessiouiuil
TpanchopmaTop.

Cunosvie pacnpedesurestrble CeTu MOTYT TPOKJIAAbIBATH-
Cfl B 3aBUCHMOCTH OT Ha3HaYeHHsl NOMELEHHH CKPHITO WJH OT-
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KpHTO TeMH Xe crocofamM, KOTOpble YKasaHbl /s OCBeTH-
tTeabHbx ceTell. Tlpu ycraHoBke TexHoJorHueckoro 06GOPy/I0-
BAHMS nocepelHnHe MNOMELEHUH MOABOAKE NUTAHHA K 3THM
3JEKTPONTpHEMHHKAM MOXKET BBINOJHATLCA B MJAaCTMAaCCOBBIX
TpyGax, a Ha BBHIXOJ€e H3 NOJa — B THJIb3aX W3 CTalbHBIX TPYO.

18.3. DneKTpoycTaHOBOUHbLIE yCTPOHCTBE
U 3NEKTPOMOHTAMHbIE M3Lenus

B Hacrosiuiee BpeMsi MpHMEHSIETCS HIMPOKHE acCOPTUMEHT
3JieKTPOYCTAHOBOYHBIX H 3JIGKTPOMOHTAXCHHIX H3JeNHH, H3r0-
TOBNAEMBIX MPOMBILIEHHOCTHIO KaK AJfA JKUJIKIMHO-TPAXKIAL-
CKOr0, TaK W JJIsl TPOMBILLIEHHOr0 CTPOHTENBCTBA.

Puc. 18.7. Iloanotonoysnlii BHKMOYaTeNb (@) ¥ HAANIHHTYCHAS LITENCeb-
nas poserka (6)

DNeKTPOYyCTaHOBOYHbIE YCTPOHCTBAa. B nomeumeHusix, rie
ITPOBOAKA BLINOJHSETCA CKPHTOH, KaK NpaBHJIO, NMPHMEHSIOT
BBIKJTIOYaTeH M IUTENCeNbHble PO3ETKH MJS CKPHITOrO MOHTA-
)a. HckmoueHne COCTaBASIOT MOANOTOJOYHBle BHIKJKOYATENH
¢ ynpapieHueM wHypkoM (puc. 18.7,a) 1 HaanJIHHTYCHBIE
mTencenbublie po3eTkH (puc. 18.7,6), H3roToBjsieMble TOJbKO
o751 OTKpBITOH ycTaHOBKH. OHH HMEIOT YIAJHHEHHBIH KOopmyc
IJ1g BBINOJIHEHWS B HeM pasBeTBJeHHH nposoaoB. Haxnauntyc-
Hble WITeNCeNbHbIE pPO3ETKH MMEIOT 3auluTHLE YCTPOMCTBA
(WTOpKH), KOTOpHe 3aKpLIBAIOT IITENCeJbHBle THe3la npH
BLIHYTOH BHJIKe.

B kBapTHpax 4acTo [BepH H3 NPHXOXKeH B KyXHIO, BAHHYIO
KOMHATy M yOOpHYIO pacnoJioXeHBl psiaoM. B TakHX chyyasx
nesecoobpasHo ynpaBJieHHe OCBelleHHeM 3THX MoMelleHui, a
TaK¥Xe YCTaHOBKY LUTENCEJbHOH pO3€TKH COBMECTHTh B 00LIeM
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KOE cOefylHEeHHE ¢ CaJbHHKOBBIM YILJIOTHEHHEM IJIsi BBOJA IIpO-
BOJIOB H KpHIUKOH C MPYXHHOH y PO3eTKH MNOKa3aHO HA puc.
18.10.

JIns NAHHTYCHBIX 3J€KTPONpPOBOJOK LENecoobpas’HO NpH-
MEHSITb ClelHaJibHBle LITeNCeJbHEIE PO3€TKH, BCTPaWBaeMbie
AJIH TIpUCTpanBaeMble K IIHHTYCY.

AnekTpOMONTANKHBbIe u3fieiua. J(nsg ycTaHoBKM BHIKJOYa-
TeNlell B PO3ETOK B CTeHaX MPH CKpHITOH IIPOBOJAKe ILIHPOKO
iiCTIONIBb3YIOTCSt METaNJIHYeCKHe KOPOOKH ¢ OTBEPCTHSAIMH NS
BBOZa NPOBOAOB H NS 3aKpeNJeHHsi B HUX JlaloK 3JeKTpoy-
CTAaHOBOYHBLIX H3AEJHil. DTH Xe KOPOOKH 4acTO HCNOJb3YTCS
B KauecTBe Pa3BETBHTEJBHBIX, HMEITCH M Pa3BeTBUTEJbHLIE
KopoOkH crerHianbHol KOHCTpyKund. HMerwres kopobkun
U3 IJacTMacchl, 4aue Bcero U3 kapboaurta. [Jlnst ckpuitoit
YCTAHOBKM BHIKJIOYaTejefl M LITENceNBHHIX PO3ETOK B CTEHaX
KEPYNHONaHeNbHHX 3JaHHH LPAMEHSIOTCS 3aKJajHbe CTaKaHH
H3 TPONNJIEHa, YCTAHABJHBAEMBIE B IIaHENH Ha 3aROJaX CTPO-
HTEJIbHOH HHAYCTPHH. DTH CTaKaHH Npe3HasHaueHBl AJs ABY-
CTOPOHHefi YCTaHOBKH 3JEKTPOYCTAHOBOUHBIX YCTpPOHCTB, 102-
TOMY B MEXKBapTHPHHIX IIeperopOAKax HX IpPHMEHSTb
Henb3s. JIns M3onfAuMM MeCT COeIMHEHHs aJIOMHHHMEBHIX IpO-
BOJOB yJIOOHB TOJHSTHJIEHOBLIE H3OJHPYIOLIHE KOJINAuKH,
BHITYCKaEMEIE B MacCOBOM IOPSAIKE.

Jns nopselMBaHHs OBITOBLIX CBETHJBHMKOB BHINYCKAlOT-
€ KPIOKM pasNHyHbX KOHCTpyKuMil. Kplokn pOMXHB GHITh
paccuMTaHbl Ha NATHKpaTHHIA Bec qiocTpbl. Jasi odopmienns
OTBEPCTHIl B CTEHAaX M MNOTOJKAax, UCMOJB3yeMHX NS COelH-
HEHHS MPOBOJOB, H3TOTOBJSIOTCS IJIACTMacCCOBLIE AEKOPAaTHB-
HBle KPBIIKH CBETJILIX TOHOB.

Paspen wectoi

ABTOMATU3ALIMA DNIEKTPOYCTAHOBOK
XUJbIX U OBLUECTBEHHbLIX 34AHUA

naea pepaTHaduaTas
OCHOBHbBIE BUOb! ABTOMATU3ALUMU

B xMJbiX B 00IIECTBEHHHX 3JaHHAX YCTPOHCTBAMH aBTOMATH-
KH OCHAlalTCs Pa3fHYHble BEHTHJRLMOHHLIE CHCTEMEI, yCTa-
HOBKH KOHJMLHOHHPOBAHHA BO3JyXa, CHCTEMBI NHIMO3ALIHTH,
PasJINYHbIE HACOCHBIE arperaTthl, OCBElEHHEe, Pa3/IHYHOE TeX-
HoJoruyeckoe o60pynOBaHKeE H T. I
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B 3aBHCHMOCTH OT BHIOJHAEMBIX (GYHKLUHE  PpasanyaioTr
CJIe/JYIOlIle OCHOBHBIC BHAB aBTOMATH3ALUMH:  YIpAaBJICHIE,
cHrHasin3auns, OJIOKHPOBKA, KOHTpOJb, 3all¥Ta H pPeryJjupo-
BaHIle.

¥Ynpasnenue npejactasisier co6oil COBOKYNMHOCTb BO3JIEHCT-
EHif, BHIIOJHAEGMBIX Ha OCHOBAaHWH oONpesedeHHOH HHbopma-
LMH, HMEIOIIUX LEJbl0 NOAAEPIKAHME HAH yiyylienne ¢yHk-
IHOHHPOBaHMA OOBLeKra (arperara, CTaHKa, MEXaHM3Ma H
T. I.) B COOTBETCTBHH C 3alaHHOM NporpaMMoli HJIH NOCTaBJeH-
HoH 3azauvei.

IIpuHgTO pasnuuarth ynpaBneHie a8TOMATUHECKOE U NOAY-
astomaruieckoe [36].

Ilpn aBTOMaTHYecKOM ynpapJeHHH KOMaHIsl YyIpaBJse-
MOMY O0beKTy NOAAKITCH CnelHaNbHEIME yCTPOHCTBAMH, KOTO-
pele pabotawT 160 MO 3apaHee 3aaHHoil MporpaMMe, JHGO
B 3aBHCHMOCTH OT KOHTPOJHPYEMBIX NapaMeTpos, OTKJOHEHHE
KOTOPHIX OT 33laHHLIX 3HaYeHHH TpebyeT nojaun COOTBETCTBYIO-
LIHX KOMaHJ ynpaBisseMoOMYy O0ObeKTy.

IMpy nonyaBTOoMaTHYecKOM YIpaBJeHHH Te Xe (QYHKIIH
BLINOJIHAKOTCS ¢ YUACTHEM YeJOBEKa.

[IpocTeiiliuM TpPUMEPOM aBTOMATHUECKOrO YOpaBlCHHs
MOXKET CJYKHTb yOpaBJeHHe ocBellleHHeM 0O6HIeJTOMOBBIX IIO-
MELUEeHHH KUJBX H FPaXKIAHCKHX 3/aHull B (yHKLHMH ecTect-
EEHHOH ocBeuleHHOCTH M BpeMenu (cM. ra. 20). Ecnu ynpasne-
HHE OCBellleHHEM MPOH3BOAHTCA YeJOBEKOM C INOMOLIBIO pas-
JUYHBIX anmnapaToB (KHONKH, KJIOYH, MAarHHTHble NMyCKaTenu
H T. [l.), OHO Ha3bIBAETCA MOJNYaBTOMATHUECKHM.

IonyaBToMaTnueckoe ynpasJienne GbIBA€T MECTHOE H JH-
cTaHUHOHHOe. B mepBoM csyyae annmaparthl yHOpaBJeHHs pac-
NoJaramnTcs B HEMOCPEACTBEHHOH OJH30CTH OT yNPaBJAEMOIO
00beKTa, BO BTOPOM — Ha JKO60OM PacCTOSHUH OT HEro.

Curnanm3iauua — u3BelleHHe o006CJy»KHBAKOLIENO TNepcoHa-
Jla CBETOBbIMHM HJIH 3BYKOBHMH CHIHAJIAMH O COCTOSHHMH KOH-
TPOJHPYeMBIX OODBEKTOB, MapaMerpax M UX OTKJOHEHHSAX Or
3aJlaHHHX COCTOSIHHIl MJM 3HaueHui. CurHanusauus AeJHTCs
Ha JiBa BHJA — TexHOAO02uueckyio ¥ asapuiingio. Texnonoru-
yecKas mnpejHasHaueHa OJf ONOBelleHHss 0OCJYKHBAOILEro
nepcoHana o6 H3MEHCHHSIX B mpoleccax, NOpeAyCMOTPEHHHIX
TexHoJorvel. ABapuilHas CAYXKHT JAJs onoBelleHHs o6cay-
JKHBAKOILIEr0 TEepCcoHasa O PA3JIMYHBIX aBapHMHBIX CHTYauHsAX
H OTKJOHEHHSX B TEXHOJIOTHYECKOM Tporecce, TPe6GYIOIHX
€ro BMellaTeNbCTBa.

OO6bluHO aBapuiiHa® CHrHAJU3AIMs COCTOHT H3 CBETOBHIX
H 3BYKOBBIX CHrHaJoB. TexHosnoruueckass MOXKeT HUMETb TOJib-
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KO CBETOBble CHTHAJNHE HJIH COYETAPHE CBETOBHIX H 3BYKOBBIX,
HO OTAHYHBIX OT ABAPHAHBIX 3BYKOBLHIX (HanmpHMep, cHpeHa H
3BOHOK).

IIpuMepoM TeXHOJIOTHUECKOH H aBapMHHOH CHrHAaJH3A1HU
MOXKET CJYXHTb OOIIeNPHHATAS CXE€Ma OIOBELIEHHS O CHH-
KeHMH TeMIOEPATYPH TENJOHOCHTENA NOcae KajiopudepoB B
BENTHISALUHMOHHBX YCTAaHOBKAaX M CHCTeMaX KOHAHIHOHHpPOBa-
nug Bosnyxa. Ilpu TeMnepartype TenjoHocutens (ropsuell Bo-
Abl) Huxe 20—25°C 3aropaercsl curHajbHas Jamna Ha CBe-
ToBOM Tabso ¢ Haamucblo «Huskas temneparypa». Ecam B
teuenne 30—40 ¢ teMnepaTtypa He mOBHIMIAETCH, TO NMPOHCXO-
LUT OTKJKYCHHE CHCTEMBI H OJHOBpPEMeHHO MNOAACTCHA 3BYKO-
BOH CHTHAJl Y 3aropaeTcs KpacHasi JaMna, CHTHaJH3Hpyollas
06 aBapun. Takum o6pasoM, B pPacCMOTPEHHOM TpHMepe nep-
BBl CHFHAJI OTHOCHTCH K TEXHOJOTHYECKOH CHUrHAJH3alKH, a
BTOPOH — K aBapHiHOM.

BlOKNpPOBKA — B3aHMOCBSA3b OTAEJNBHBIX arperatoB HJH
MEXaHM3MOB B IIpoliecce HX 3KCIyatanin. Ycrpoicrsa 6no-
KHPOBKH  MO3BOJIFIOT OCYLIECTBJSITh B3aHMOpE3epBHPOBaHHE
arperaToB, CBfisb Pa3JIHYHBIX arperatoB B TIPYHOH H T. A.
Hanpamep, MoxHo c6J0KHpOBaTh ABa Hacoca TaKEM obpa-
30M, YTO IpH OCTAaHOBKE palouero aBTOMATHYECKH BKJIKUHTCH
pe3epBHELII.

KoHuTposb aBTOMaTHyecKuii — aBTOMaTHUYECKOE MOJyuyeHHe
n obpaboTka nHbOPMaNUK O COCTOAHMH OOBEKTA ¢ HeNbio
BHIABJIEHHs] COOLITHII, ONpeleNsIOIINX YIpaBJisillee Bo3feH-
cTBHE.

Ilon cobeiTHEM moagpasymeBaeTcss TO sIBJEHHE, KOTO-
poe HeoGxoAMMoO 3adukcHpoBatb, HamphMep K3 uam mepe-
Tpy3Ka B 2JIEKTPHYECKOH LleNH, TOBLILEHHE HJH MOHHMXeHHe
3HayeHUS TeMNepaTyphl, AaBJeHHS, YPOBHA H T. .

KoHTpoab sIBAsieTcsl BaXKHBIM 3JieMeHTOM JII0GOH cucTeMbl
aBTOMAaTHKH, TaK KaK OH IO03BOJseT o6CJHyXHBaIOLIEMY mep-
COHANY WNH CHEUHaJbHBIM ABTOMATHYECKHM  yCTPOilcTBaM
CBOEBPEMEHHO JIMKBHIMPOBAThH OTKJOHEHHS B TEXHOJOrHuec-
KoM mpouecce ¥ obecneuHBaTh €ro HOPMaJbHbIH XO/.

KonTposib GoiBaer mecTHolld U OucTaHyuoHHbll, MecTHpilt
obecrneunBaeT BO3MOXKHOCTbL HaOJIOEHUA 34 COCTOSIHHeM Ia-
pPAMETPOB HEMOCPEICTBEHHO B KOHTpoOJHpyeMoil Touke. [lmc-
TAHUHOHHKI obecneurBaeT BO3MOXKHOCTL HabJawjenus 3a
COCTOSIHHEM NApPaMETPOB HA PACCTOAHUH OT KOHTPOJUPYeMOH
TOYKH.

ABTOMaTHYECKan 3aMMTa CJYXHT AJsA Npekpallenust KOH-
1pOJIMPYEMOrO TIpouecca NPH BOSHHKHOBEHHH HEHOP.albHBIX
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pexumoB. HacTo oJlHH M Te xe npubopHl il annapaTe BBINOJ-
HAIOT QYHKIHUE CHIHAJH3ALHH K 3aLLHTH, KaK 9TO HMEJO Mec-
TO B NPHBEIEHHOM IMpHMEpe aBapHiiHO# CHIHAN3ALWH [OpH
CHIZKCHITH TeMneparyp 3a KaJopHpepoM, Korja O/IHOBPEMEH-
HO ¢ nojavell aBapMHHOro CHrHana aBTOMATHUYECKH OTKJKYa-
€TCsl BCAl CHCTEMA.

ABTOMaTHYECKAN 3aIIUTa ABJAAETCS Pa3HOBHAHOCTHIO aBTO-
MatHyeckoro ynpasJienns. Ee HeficTBHS Bceria cBfi3aHbl ¢
OpraHaMH ynpaBJeHHs (KJjanaHaMH, 3aIBHXKaMH, BHIKJIOUa-
TeJAMH, KOHTAKTOPaMHu K T. .}, Ha KOTOpbleé OHa BO3JEHCTBYET.

ABTOMaTHYECKOE peryanpoBaHue CIYXKHT ANd NOAAepKa-
HHs B ONpeleNIeHHHIX npefesiaX MJAH Ha TOCTOSSHHOM YPOBHE
TOTO HJIH MHOTO TNapaMeTpa (HanpHMep, TeMNepartypH, AaB-
JIeHHs, pacxojid, YpPOBHHA, HaNpsXKeHHs, TOKa H T.A.) JH6O
nns obecneueHHss NPOTEKAaHMSA TPOM3BOACTBEHHOTO Mporecca
no 3ajlaHHoil mporpamMme. ABTOMAaTHYeckoe  pPeryJiupoBaHue
TaKXe MOXHO paccMaTpuBaTh KaK pasHOBHAHOCTb aBTOMa-
THYECKOTO ynpaBJeHHS.

Bce npubopbl aBTOMATHKM YCJOBHO MOXKHO pasiesHTb Ha
cleAyWIlHe TPYOnbl: H3MepHTeJbHBIC NpubOpH M MATYHKII,
npeobpa3oBaTeny M YCHJHTENH, MCTIOJHHTEJbHEE MEXaHH3ME
u peryaupywouiue oprasbl. OJHaKO YEeTKMX TPaHHIl MEXAy
2THMH TpYNNaMH TNPOBECTH HeJb3sl, TaK KaK 3a4acTyl) B
onnioM npubope MOTyT COBMeLLAaTtbcst (YHKUHH, HanpHMep,
JlaTynka M npeo6GpasoBaTeisi WAH H3MEpHTeNbHOro mnpHbopa
H YCHJHTENS H T. .

B ocHOBe coBpeMeHHBIX H3MepPHTEJbHHX NMPHOOPOB JexaT
sJEKTPHYECKHE u3Mepenusi, obecneurBalonHe npeobpasoBa-
HHE DAa3JIHYHBIX HEIJCKTPHYCCKHX BEJIHYHH (TeMNEpaTypHl,
JlaBJieHus, YPOBHHA, pacxona H T.J.) B 3JeKTpHUecKue (Ha-
TpsiXieHHe, TOK, CONPOTHBJEHHE H Ap.). DNEKTPHueCKHe H3Me-
peHHusl ¢ TIOMOINBIO CPABHHTENBHO MPOCTHX H JELIEBEIX TMpH-
60pOB TO3BOJSKT MONYYHTH BHICOKYI TOYHOCTh H3MeEpeHHil,
BO3MOXKHOCTb H3MEPEHHSl HA PAaCCTOSIHHH M aBTOMATHYECKH.
B cucTemax aBTOMATHUYECKOrO YNPABJEHHSI M PEryJHpPOBaHHs
KCIIONIb3YeTC BO3SMOXKHOCTb  BO3ACHCTBHSL  H3MEPHTENbHOTO
ycTpoiicTBa Ha paasiMuHbBle MalUHHB K anmaparte. Hawepe-
HHSl, TJIaBHBIM 06pa3oM aBTOMAaTHYECKHE, HAXOANT NpHMeHe-
HHEe BO BCEX OTPACNfAX NPOMBILLIEHHOCTH, SHEPreTHKE H T. I.
B  XuJauIIHO-KOMMYHallbHOM XO3sIHCTBE HauGoJblllee pac-
NPOCTPAHEHHE TONYYHJH TeNJoTeXHHueckHe wuaMepesns. K
HHUM OTHOCATCA USMEPEHHS TeMnepaTyphl, JaBJIeHHS, pacxoaa
H pAna APYrHX BEJHYHH, WMEMOLIHX BaXHOe 3HayeHHe B Mpou-
Hecce aKCIyaTanuy o6opyloBaHus.
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Fnasa gsaguaras
ABTOMATU3ALMA OCBELLIEHUA

20.1. 3apaym ynpasneHus oceelleHnem

3ajaya aBTOMaTH3alMd YNpaBJACHHS OCBElleHHeM OOGLIeo-
MOBBIX TOMeEIieHH{l B XMHUJALIX H OOUWECTBEHHLIX 3KaHUAX fAB-
JsieTcsl aKTyaJspholl; ee NMpHMeHeHHE NPHBOLHT K 3HayHTeJb-
HOH 3KOHOMHIH 3JIEKTPO3HEPrHH. B Hacrosllee BpeMs paspa-
00TaHbl U IWHPOKO BHEAPSNTCS CAEAYIOLIHE CHCTEMbl YIpas-
JIEHHSl OCBELIEHHEM JIECTHHL H TO3TaXKHbIX KOPHAOPOB B XKH-
JEIX AOMaX:

1) BKJOYeHHEe OCBELIEHHS C NOMOLHBI0 KHOMOYHBIX aBTO-
MAaTHUECKHX BbIK/JAOuaTesae ¢ BHIAEPIKKOH BPEMeHH Ha OTKJIO-
yenue (AelEHTPaNH30BaHHOE YNpaBJeHHE);

2) ynpasJ/eHHe ¢ NMOMOLIbIO (hOTOBBIK/IIOYaTened (ULeHTpa-
JIH30BaHHOE yIpaBJ/eHHe Ha OAHO 3AaHHE);

3) ynpaB/ieHHe ¢ MOMOLIbIO (OTOBLIKJOUATENEH U pese
BpeMeHH (LleH1paJ/IH30BaHHOE NPOTpaMMHOE ympaBJ/eHHe Ha
OARHOG 3/ aHHE);

4) ynpapJenHe ¢ mucmerdepckoro nyskra )KIK (133)
HJAM MHKpopafioHa (LeHTPaJ/IH30BaHHOE YNpPaBJ/EHHE).

CxeMpl aBToMaTH3allUH OCBELIEHHA B Pas3iH4YdbIX obiecT-
BEHHBIX 3AaHHAX 0OecreudBaioT, KakK NMPaBHJaO, JHCTaHLNOH-
HOE LeHTPaJH30BaHHOE HJIH JACUCHTPaJH30BAHHOE YrpasJe-
HHe Tpymnamu cBeTHJIbHHKOB, OJHaKO B HEKOTOPLIX 3AaHHAX
npHMeHsieTcs aBTOMaTHYECKOe ympaBaenHe. Tak, HampuMep,
B LIKOJaX Ha BPeMs YPOKOB aBTOMaTHYECKH OTKJIoUYaeTcs
YacTh OCBELIECHHS PeKpealHH, KOPHAOPOB M HEKOTOPHIX APY-
THX mnoMmelleHu#. B rTeaTpaX, KHHOTeaTpax, KOHUEPTHHIX 3a-
J4X H T.I. OCyLlecTBJsieTCd aBTOMaTHueckoe IIOCTENeHHOoe
CHHXKEHHE YPOBHS OCBELLCHHOCTH JO TOJHOTO  OTKJ/IOYEHHS
OcBellieHHs B HauaJe AeHcTBHA U HaoOOPOT, MOCTENEHHOE yBe-
JHUeHHe OCBELIEHHOCTH AC [MOJHOIO MOCAe OKOHuaHHsd Ael-
CTBHA.

20.2. Ynpaenern1e OCBEWLEHWEM B KWNbIX 3[AHMAX

Braouende OcBellieHHss ¢ NOMOLIBbIO KHOMOUHLIX aBTOMas«
TUUECKHX BLIKJIOUaTesJefd IIpHMEHsieTcAd B JIOMax BLICOTOH He
6osee maTH sraxkell. Ha jecTHuunofl mJollazke KaxXiaoro
yCTaHaBJHBaeTcs KHOIOUHLIH aBTOMaTHUECKHI BHIKJIOYATENb
(puc. 20.1), BrJioyalowuil ocBelenne Ha 2—3 MHH, Boigepx-
Ka BpeMeHH o0ecleyHBaeTcs ClelHalbHbIM IHEBMAaTHYECKHM
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YCTPOMCTBOM, NpeacTas/AloWuM coboit pesHHOBYIO MeMmGpaHy,
KoTOopasi H3rnbaeTcst NPH HaXKaTHH KHOMKH H TIOCTENEHHO
BHINPAMJAETCS, NPOAaB/NBas BO3AYX Yepe3 KannbpOBaHHOE OT-
BepcTHe B Kopnyce. Ha pue. 20.2 npuBeneHa cxema ynpasJe-
HHs OcBelleHHeM ¢ IOMOUIbIo BuiKJaOvateaefi AB-2.

Kak BHAHO M3 cXeMbl, NPH HaxXaTHH a060H H3 KHOMNOK
aBTOMaTHUECKHX BblKJovareaell AB ¢BeT 3axKHraercss Ha
BCeX JIECTHHUHBIX ILIOIMAaJKaXx Ha BpeMs, HOCTAaTOUHOe JJs

-
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LieH¥eM C TMOMOLILIO Bbl- B
Kmouateneii AB-2 e et

nojAbeéMa Ha BepxHuil 3Tax. B ciayuae neo6xoquMoCTH ocBellie-
HHEe MOxeT OLITh BKJIOYEHO Ha Ji000#H jsecTHHuHON MJowmlaike
o MyTH caefoBanus. EcaH ocBellleHHe He0OX0AMMO Ha OoJee
NPOAOJKHTENbHOE BpEMs, HANpUMep AJs NEepeHOCKH Mebenn H
ILpYyrux uenefi, T0 cBeT MOXeT OLITL BKJIOUEH OOLIKHOBEHHLIM
BHIKJOYaTeeM B, ycTaHOBJIEHHLIM Ha TIepBOM 3ITaxKe.

dra cxeMa HMeeT cJaelyolliHe HeLoCTaTKy:

1) cpaBHuTeNbHAas AOPOrOBH3HA 32 CYET MPOKJAAKH TPeTh-
ero NnpoBoJa H YCTaHOBKH GOJbILIOrO KOJHyecTBa aBTOMaTH-
YECKHX BBIKJIouaTesel;

2) JecTHHUHas KJeTKa Bcerda 3aTeMHeHa, UYTO CO3Jaer
onpeAeseHHble Heyo6cTBa AJ5 KHJLLOB.

[llnpokoe mpHMeHeHHe InA 3JaHHH, COOpYKaeMbIX B Kpyn-
HBIX ropojax, HaXOAHT CHCTe€Ma LEeHTpaJH30BaHHOTO Ynpas-
JIeHHUs1 (OTOBLIKMIOYATE/IAMH, BKJIOUAIOIIMMH OCBelleHHe
JIECTHHII, MO3TaXKHbX KOPHAODPOB C €CTECTBEHHLIM OCBELUEHH-
€M, BXOJOB B MOXbE3Abl ¢ HacTyIJeHHeM TEeMHOTH H OTKJIO-
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YAIOUIKMH €r0 C PaccBeTOM. DTa Xe cXeMa MOMNeT ObTb lc-
MOJb30BaHa /A yNpaBJeHHS HapyXHbLIM OCBELIEHHEM MpH
yCTaHOBKE CBETHJIbHHMKOB Ha (hacajax AOMOB H MHTAaE€MBLIX OT
BHYTpEHHEH ceTH 31aHHs.

B pomax nosblieHHofi artaxkuocTH (9, 10 araxe#s u Go-
Jee), B KOTOPHIX Hapajly c¢ pabOuHM JEeCTHHUHBLIM OCBEUIeHH-
eM HMeeTCs ellle H 3BaKyallHOHHOE, LiesecooGpa3HO B HOUHBbIE
yacpl, HalpHMep OT yaca HOYH O LUECTH YyTpa, OTKJIIOUHTb
yacTb ocBelleHds. st 3TOH Leau B cXeMy YnpaBJleHHs BBO-
JLHTCA CclielaJbHoe MOTOpHOe pese BpeMeHd 2PBM c uvaco-
BbiM MEXaHH3MOM, UTO [I03BOJIAET CIKOHOMHTbL a0 30 % 3JcK-
TPOYUEPTHH, pacxoayeMoll Ha OcBelleHHE JECTHHLL.

B mocnennne roanl B ¢BA3H ¢ BHEAPEHHEM B KPYNHBIX TO-
poiax o0benuHeHHBIX aucneTuepckux cayx6 (OJC) wupo-
Koe NpHMeHeHHEe HaXOJAT cXeMbl LEeHTPaJu30BaHHOrO AHCTaH-
LHOHHOTO ympaBjeHHa. Ha pHcneTuepcKOM NyHKTE yCTaHaB-
JuBaeTcsi (POTOBBIK/IIOUATENb, KOTOPHIl B 3aBHCHMOCTH Of
€CTECTBEHHOH OCBELIEHHOCTH TNOJAAeT HMIYJAbC Ha BKJIOYEHHE
HJH OTKJIOUEHHE OCBELIEHHA JIECTHHYHBIX KJETOK BCEX AOMOB
MHKpoOpafioHa.

[Ipr ueHTpa/NH20BAaHHOM YyNpaBJjieHUH HeoOXOLHMO CUH-
TaTbhCsd C NMOTEPSIMH HANpSAXKEHHA B JHHHUAX, TaK KaK B 00/b-
IIMX MHKpOpaHOHAX PacCTOSHHE OT AMCIETUEPCKOro MNyHKTa
JO €aMOro OTAAaJEeHHONO AOMa MOXKET AocTHrath 1—2 KM H
Goaee.

Hna HanexHoro cpabGaTbiBaHHA peJse, BblIyCKaeMblX ce-
PHAHO NpPOMBILIJIEHHOCTHIO, HEOOXOAHMO 0O0ECTeUHTh YPOBeHb
HampseKeHHs Ha ero KaTywlke He McHee 85 Y% HOMHHaJbHOIO.
[TosToMy ceTH AHCTaHIHOHHOTO YnpaBJeHHs JAOJKHBI ObiTh
paccuMTaHbl M3 YCJAOBHA JONYCTHMOH TOTePH HaMpskKeHHT B
pasmepe 15 9%.

[Toteps Hampsixkenusi, %, B ceTH AHCTaHLHOHHOTO yIpaB-
JIEHH 1 MOKeT onpeaensthes no popmyae

AU = HpsRa 100 (20.1)
HOM

rae o — J0JsA HOMHHAJIbHOINO HaNpsAXeHHA KaTylwKd, Heobxo-
AHMast Asiss HajexHoro cpabarbiBaHHA (00byHO a=0,85);
I, x — HOMHHa/ILHLIN paGOyHit TOK KaTyWKH, A; Ry — conpo-
TusJenue JHHHH, OM; Ugow — HOMHHANbHOE HanpsikKeHHe ce-

T4, B.
Ecan ceThb AHCTaHUHMOHHOTO ympaBJ/eHHS BHINOJAHSETCS Te-
JieOHHBIM KabesJeM ¢ MeZHBIMH XHJAaMH guaMmeTpoM 0,5 MM,
a HCTOYHHK NHUTaHHA HMeeT HanpsikeHue 48 B nocrosnHoro
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TOKa 1 HOMHHA/IbHOE HalpsXeHUE KaTYLWIKH peJe Takxke
48 B, 10 morteps HampAXeHHA MOXET OBITb ONpejeNeHa Mo
¢opmyJe [36]

AU = 337/, « 1, (20.2)

rae [ — pJMHa JIMHHH B OJQMH KOHEL, KM,
Onpenenum HanboMbLIYIO AJIHHY JHHHHM NPH  BKJIOYEHHH
pene MKY-48 ¢ kaTywxko#l conpotuBiaeHneM Rx=4600 Owm.
Pa6Gounii ToK xaTyliku ompepenseTcs H3 BblpaxKeHHs

Ipx =U/[R, = 48/4600 = 0,0104A,

Torpa MakcuManpHasi aauHa no QGopmyae (20.2)
l=AU/3371p,« = 15,337-0,0104 = 4,3 KMm,

ITpu ouenp GoMbIUMX AJHHAX Lenell ynpab/€HHS AJf KOM-
neHcallMH NOTEPH HamnpsKEeHHS NPHMEHAIOTCS HCTOUYHHKH NHTa-
HHUS ¢ NOBBLILIEHHBIM Hanps:keHnHeM. Tak Kak aas pene MKY-48
JONMyCKaeTcsl NOBHILICHHE HANpPsXKeHHs Toabko a0 10 %, a ana
Apyrux peae a0 5 %, 170 He0OX0ORUMO A/ peae, pacnoJoXKeH-
HbBIX OJM3KO OT MCTOUHHKA TNHTaHHsd, CHHXKaTb H30GbLITOUHOE
HampsDKeHHe NyTeM BKJIOYEHHS MNOCJeA0BATeNbHO ¢ KaTyli-
KOH pejie JONONHHTENBHOIO CONPOTHBJIEHHS.

JlonoNHHTEAbHOE CONPOTHBJEHHE MOXET ObiThb onpenese-
HO no opmMyJe

fn=UHOM/[P.K—fn_Rm (20.3)

rae rg — conporusienue gunuu. Has tenedoHHoro Kabens ¢
MeaHoH Xujofl guamerpom 0,5 MM MOXKHO NpPUHHMATb CONPO-
TUBJEHHE JHHHH 95 OM/KM.

Ecay cetu ympaBJeHHs BHINOJHANOTCA Ha NEPEMEHHOM TO-
Ke kabeassMH H NpOBORaMH, HHAYKTHBHBIM CONpPOTHBJIEHHEM
KOTOPBIX MOXHO npeHeOpeyb, TO HEOOXOAHMOE CEYyeHHE Npo-
BOJIOB ONpEAenseTcs no popmyJe

s=pl, 1, (20.4)

rae [n— NyCKOBOH TOK KaTyWIKH pene HJH KOHTaKTopa, A;
B — KO3(ppuuHEHT, 3HaueHHe KOTOPOIO 3aBHCHT OT HanpsKe-
HHst CETH, MaTepHasja NPOBOAHHKA H KO3()PHIHEHTA MOLLHO-
CTH KaTyLIKH NPH Nycke, a TaKXe OT JONYCTHMOH nOTepH
HanupsixkeHus. 3HaueHHs Kod(dHuNeHTa B NpHHEMAIOTCA MO
taba. 20.1.

Has Bo3aylIHbIX ceTtell ynpaBJieHHs, BbIMOJHSEMBIX Mej-
HbIMH HJIH aJIIOMHHHEBLIMH NPOBOAAMH, NPHXOAUTCS CUHTATh-
¢ ¢ HHAYKTHBHLIM CONpOTHBJAEHHEM JHHHH. B 31OM cayuae
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Tab6annga 20.1. Koadduunenr 3

Kosgduuuenr § aada nposodos

K:TO;U?KH MeAHBIX aalOMHHHEBBIX

PH myeke 127 B | 220 B | 380 B 1278 220 B 380 B
l 1,57 0,91 0,52 2,6 1,51 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
0,8 1,36 0,79 0,45 2,26 1,31 0,75
0,8 1,3 0,75 0,43 2,16 1,24 0,74
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 1 0,57
0,55 0,99 0,57 0,33 1,64 0,9 0,55
0,5 0,93 0,54 0,31 1,55 0,9 0,52
0,45 0,89 0,51 0,3 1,48 0,8 0,5
0,4 0,83 0,48 0,275 1,38 0,8 0,46

- 0,35 0,78 0,45 0,26 1,29 0,75 0,43
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 0,365
0,2 0,62 0,355 0,205 1,03 0,59 0,34

noTeps HanpsiKeHHA ONpelesercd no cienywouwell dopmyae:
AU = 100 (1 — U, /vly), (20.5)

ri¢ Ux — HOMHHa/bHOe HanpsiKeHHe KaTyWKkH, B; y — Koap-
(uLKenT, onpenreseMbli o Gopmyae

y= I/ att+ b-2%L (cos g + csing) + (i;ﬂf-)z (20.6)

In o

rae Uuow — HOMHHQJbHOE HanpsKeHHe HCTOYHHKA MHTaHHS,
B; ¢ — yroa caBura ¢a3 Mexay HanpseKeHHeM H TOKOM Ka-

Tab6aunga 20.2. Koapduuuenrn a, b, ¢

Marepuadl 1 CeyeHHe b
NpPOBOJAOB, MM

M¢ anpie
2%X6 3
210 1
2>16

An:OMHHHEBbIE
2x16 15
2X25 6

COBD —
—— )
N — b

G~ mNo
N ow
co ococo
S
XEe
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TYWKY NPH nycke; @, 0, ¢ — Koa(p(pHIHEHTHI, 3aBHCALIME OT
MaTepHaJa H CeYeHH: NPOBOJOB, NpHHHMaeMble no Taba. 20.2,

3nayeHuss TOKOB, NOTpeb/sfeMbIX KaTyLIKaMH KOHTaKTO-
POB, MarHHUTHBIX NyCKaTene#l M peJe, NPHBOAATCA B KarTaJso-
rax.

20.3. YnpasneHue OCBEWEHMEM B OBLLECTBEHHBIX 3[aHMAX

CyumecrBeHHad 3KOHOMUSA 3JIEKTPUUECKOH 3ZHEPrHH MOXKET
6BLITh MOJyHUeHa NPH aBTOMATH3ALUHH YNpaBJEHHA OCBELLEHH-
€M HeKOTOpHIX' TNOMelleHHH B OOJbHHIAX, TOJHKJIHHHKAX,
WKOJIaX, aAMHHHCTPATHBHLIX H APYTHX 3JaHHuMAX,

Tak, nanpumep, B LIKOJaX, 0COGEHHO KDPYMHBIX, LHea€C000-
pasno, Kak yKashwlBaJocb Boillle, OTKJIOYaTb Ha BpeMsA YPOKOB
YacTb OCBELIEeHHsA DeKpeauufl, KOpHAOPOB H HEKOTOpHX ApPY-
FHX TNOMelLueHHH, YTO cHHiXKaeT 0oJsiee yeM Ha MOJOBHHY pac-
XOJ 3JIEKTPOIHEPTHH Ha HX OCBellleHHe,

ji l 3BouwoBas cems 0
A 248 BN 3p1 3 2p1 4 I Ha
. 2| e negemeHy
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Puc. 20.3. CxeMa aBTOMAaTHYECKOro NPOrpaMMHOro ynpapJeHHs OCBEUICHH-
€M pexkpealuii 1 KOpHAOPOB B WKOJAAX
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Ha puc. 20.3 npeacraB/iena cxema, cBAi3aHHasA C CHCTEMOH
3BOHKOBOJ} cHrHa/Ju3alHH WIKOJLI, paboTaiouell OT 3/eKTpo-
yacoB. Jas ofecneueHuss NPaBHJIBHOIO BKJIOUEHHA M BHIKJIIO-
ueHHs OCBEUleHHs, T. €. AJA TOro yToOBl CBET B pEKpealHsx
noracaJ Ha BpEeMsi YpOKa H 3axKHraJjcs BO BPEMsl NMEpPeMeHbl,
HeoGXOAHMO HepBLIH pa3 aBTOMaTHUeCKH{i BuiKmwouaTtesap IAB
BKJIOUNTbL BO BpeMs ypoKa, Gjaropaps ueMy NepBblH HMIYJbC
NOCTYNHT Ha KartylKy pesae [/P. B panbhefiieM HHKaKHX Ma-
HHITyALAA ¢ aBTOMaTHUECKHM BhIKJOuaTeneM [AB npousso-
ILUTb He TpebyeTcd.

Pene 1P cpaboraer u CBOHM KOHTakToM IP.3 B memu 1—7
3aMKHeT Lenb NMuTaHHsA NEepBof KaTywku pene 3P. Ilocnennee
cpaboTaer, 3auKcupyeTCSd B 3TOM TOJOXKEHHH clelHa bnofl
npyxuHOH MU cBoMM KoHTakToM JP.3 B uenm I0—II mopacr
HanpsKeHHe Ha KaTyWIKy peJe BpeMeHH PB, ecnn 3aMKHYTH
KOHTaKTH NPOrpaMMHOrO 4YacoBoro pese BpeMenn PBM u
tdorosuikaoyateas PBK. Hacrpoiika pene PBM npousso-
JAUTCS TakKuM 00pas3oM, 4TO €ro KOHTaKT 3amplkaercs 3a 30—
40 MHH J0 HayaJa 3aHATHH B WIKOJE€ H pPa3MbIKaeTcs Cnycrs
HEKOTOPOE BpeMsi NOCNE OKOHYaHHA BceX 3aHATHH. KoHTakT
@®BK 3aMKHYT DPH HeLOCTATOUHOH HapYKHOf OCBELleHHOCTH.
Pene Bpemenn PB c¢BouM KoHTaktoM PB.! B uenn [—I2
BKJIIOUMT LleNb KaTyLiKH MarHutHoro nyckareas MII, KoTo-
pHil B CBOW Ouepeab BKJIIOUMT ocBellenine (uemn A—I13,
B—14, C—15).

[Tocne oKoHuaHHst mnepeMeHbl MMNYJbC OT 3BOHKA MOCTY-
naeT yxe Ha KaTylky pene 2P, Tak Kak B uenu /P KOHTakKT
pene 3P.1.pa3oMKHYT, a B Llenu KaTyliku 2P KOHTakT pese
3P.2 3aMKHYT; KouTakT peie 2P.8 B uemu [—38 3aMxHercs H
nojacT HanpsiKeHHe Ha BTOpYIO KaTylWKy pesae 3P, KoTopoe
onsith cpaboTaer M 3aHKCHPYeTCA MPYKUHOH B HOBOM TNOJIO-
xeHun, OgHOBpeMeHHO Pa3OMKHeTcs e€ro KoHTakT SP.3. Pese
PB ¢ BopepXkkoff speMenn, HeolxopuMo#l ans Torg, 4tolnl
BCC yualllHecs YycrejHd BOHTH B KJacChl, 06eCTOUHT KaTyLUKY
MII1, » namnnt ocBeuenus J1O noracHyr.

[Tocne ouepennoro 3BOHKa Ha nepeMeHy HMIYJbC OT 3BOH-
Ka MOCTynuT omaThb Ha peae /P, u mpouecc nosroputrcs. Hec-
noJb30BaHHe JABYXKaTyllieyHoro pese (Ha cxeme peae 3P)
obecneunBaeT HOpMaJibHyl0 paboTy cxeMbl 0e3 nOBTOPHOM
HAcTpORKH NPH BpPeMEHHOM HCYC3HOBEHHMH Hanpsaxenus. Ilpu
PEMOHTHBEIX pafoTax HMEETCH BO3MOXKHOCTb BKJIOUHTb OCBE-
LieHHe BPYUHYIO NPH MOMOLLH BhiKaouatens BK.

HeobxoauMo HMeTb B BHAY, YTO paccMOTpPEHHas cxeMma
npefHa3HaueHa TONbKO AJS ynpaBjeHHS paOOYHM OCBELIEHH-
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eM. DBaKyallHOHHOE OCBElleHHE Ha NEPHOJ YPOKOB HE OTKJIO-
yaercs H ynpabasercs NPH NOMOLIM (POTOBBIKJIOYATENS.
Kak noka3biBaiOT pacueTbl, NepBOHaya/bHblE 3aTpaThl Ha
YCTPOHCTBO aBTOMATHYECKOrO YNMpaBieHHs ObICTPO OKynakor-
¢ Osarojapsl CHHXKEHHIO 3KCIIyaTalMOHHBIX PacXxoloB, He-
CMOTpSL Ha HEKOTOPOe COKpalleHHE CpoKa CayXOnol Jamn
BCJAEACTBHE G0Jee YacThIX BKJIOUEHHH H OTKJIIOYEHHH.

{nasa aBasuath nepeas

ABTOMATU3ALINA CUCTEM BOLOCHABXXEHNA
U OTOMNEHMA

21.1. ABTOMaTH3aLMA XO3AMACTBEHHbIX HACOCOB

Xozsaicreennbie Hacocbl (BOLOMOAKAYKM) yCTaHaABAMBAIOTCH
B TeX cJydasX, Korjlia rapaHTHHHBIH Hamop B ropOACKO# BOJO-
IPOBOAHON c€TH HepocTaTOYeH AJs NMOoJAuYH BOAMW K MOTpebH-
TenaM. B Xuabix MHKpopaHoHax Xo03sHCTBEHHBIE HacOCHI
yCTaHaB/IHBAlOTCH, KaK Npasu/O, B LEHTpaJbHBIX TEMJOBLIX
nynktax (LITIT) u obcayxkupaiorT rpynny XKHABIX LOMOB H
JApYrux 3aaHHH MHKpopalioHa.

CxeMbl aBTOMAaTH3alUMH XO3sHCTBEHHBIX HACOCOB 3aBHCAT
OT HX KOJHyecTBa H pexHMa paboTol. B GoJbluyHCTBE cayua-
€B, OCOOEHHO MPH HAJNHUYHH 3JaHHH TOBBLILLIEHHOH 3TaXKHOCTH,
OJMH M3 HacocoB RomxKeH paboraTh nocroasuo. Torpa B LITII
ycTaHaBJHBalOTCAd TPH Hacoca, H BTOPOfl Hacoc BKJNOUaeTcs
NpH yBeJHUEHHM BOJAOpa3bopa MO KoMaHZAe pacxonoMepa, a
TPETHH ABJSETCA PE3EPBHBIM H BKJIOYaeTcd B paboTy B cay-
yae BHIXORa M3 cTpos aoboro paforalouniero Hacoca.

HMnorpa 8 LUTII ycranasauBaiorcsi ueTbipe Hacoca, pao-
TalOWHX nocJael0oBaTenbHo. [IpH MHUHHMaJbHOM HAaBJEHNIH B
rOpoACKOM BOJONPOBOAE paboTaloT Tpu Hacoca, oGecreuHBas
B ceTH MHKpopaHoHa jaBJeHHe, PaBHOE CyMMe HamopoB BceX
TpeX HacocoB U JaBJeHHs B ropoackoil ceru. ITo mepe pocra
JaBJeHHs] B TOPOACKOH ceTH OTK/MOyaeTcs cHauajda OJMH Ha-
coc, a 3aTeM BTOPOH U B paboTe oCTaeTcs TOJbKO OLMH Hacoc.
UeTBepThlfl HAacOC sBJAETCS PE3EPBHBIM M BKJIOUAETCA B CJY-
yae BHIX04a H3 CTPOf OJHOTO H3 paboralOUlHX HAacoCoB.
Komayzan Ha BK/IOUeHHe H OTKJIOUEHHE HacOoCOB B 3TOM CJay-
yae MoAaloTcs C MOMOUIbIO 3JEKTPOKOHTAaKTHHIX MaHOMETPOB.

Ha of6beKTax ¢ OTHOCHTeJNbHO He0OJbLIMM PacxonoM Xo-
JIOAHOHA BOALI yCTaHaBJHBalOTCs BCEro ABa Hacoca: OAMH pa-
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Gounil 1 OAHH pe3epsHblfl. ITpn 3TOM B Yace MHHHMAJLHOIO BO-
Aopa3bopa H NpH AOCTAaTOYHOM [ABJEHHH B TOPOACKOH ceTH
MOXKeET HE paGOTaTb H 3TOT Hacoc.
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Puc. 211, Cxema ynpasnenus aByMs XO3AMCTBCIHBIMH HacoCaMi

CywectByeT GO/ILINOE YHC/IO PA3JHYHBIX BapPHAHTOB CXeM
ynpaBJeHHs XO3fHCTBEHHLIMU HACOCAMH MPH yCTaHOBKe ABYX,
TPeX H ueThIpeX Hacocos. [las npuMepa pacCMOTPHM OAMH M3
BapHaHTOB yrnpaBJeHAsA JABYMS HACOCaMH.

Ha puc. 21.1 npusenena cxema ynpasJenns ABYMs Haco-
CaMy C MOOYEPEAHBIM BKJ/IOYEHHEM B paboTy, Giaronaps yemy
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obecneynsaercss PaBHOMEpPHBIH H3HOC o6GoHx arperatos, Cxe-
Ma paboraer chaeayowuM oGpa3oM. [TpH 3aMbIKaHHH MHHI-
MaJIbHOrO KoHTakKra HJ[ 2JeKTPOKOHTAKTHOTO MaHOMETpa
cpabatbiBaeT pese /P, koTopoe BKJAIOUaeT B paboTy nepBbii
Hacoc. OpHoBpeMeHHO pese [P wouraktom IP.§ nojaet Ha-
NpsixeHHe Ha KaTyWKy peae JP, Kotopoe caMoO0KHpyeTCcs H
noaroraeausaer lend pesae 2P, IlpH MOBTOPHOM 3aMbIKaHIH
KoHTakTa HJ] cpabaThiBaeT pese 2P, KoTopoe yxKe BKJIOYaer
B paboty BTOpOfl Hacoc u obectounBaeT pese 3P, Takum 06-
pasoM, NPH KaxKAOM 3aMblKaHHM KoHTakta H /[ noouepeiHO
cpabarriBaioT pese IP u 2P, a cienoBaTe/]bHO, NOOYEPEHO
BKJ/IOYaioTesl Hacock. OTkiloueHHe paloTaoLiero Hacoca OCy-
LlecTBAACTCH ¢ NOMOUpI0 pese 4P, KoTopoe cpabaThiBaer
MpH 2aMBIKaHHH MakKCHMaJIbHOTO KOHTakra B/ 3/1eKTpOKOH-
TaKTHOTO MaHOMeETpa.

Ecau Hacoc He MOAHHMaeT AaBJE€HHst B CETH, TO KOHTaKT
H]JI ne pasMblkaercs, H Toria ¢ HeOOJbIIOH BbIAEPKKOH Bpe-
MeHH, obecrneuHBaeMOil pese PB, cpabaTniBaer Jubo peise
1PAII, nubo pene 2PAIl, KoTOpble OTK/IIOYAIOT HEHCTIPaBHLIH
Hacoc H BKJIOUAlOT pe3epBHBIH.

Pa6ora HacOCOB CHrHAJH3HPYETCA 3€JAEHBIMH JaMnami
1CP u 2CP, aBapus — Kpachoimu /1CA u 2CA.

Pene PKH cayxHT s aBTOMaTIUeCKOro MEPEKJOUeH s
NHUTaHUA llenefl ynpasjieHHsa NPH HCUE3HOBEHHUIH HaNpsKeHHs B
CHJIOBBIX LIENsAX OAHOr0 U3 ABHraTe ek,

J s mpousBOACTBA HaJsaJOUYHBIX H PEMOHTHBIX paboT mpe-
AycMaTpHBaeTCcqd ynpasJieHHe HacocaMH MECTHHIMH KHOMKaMH
IKIl, IKC u 2KII, 2KC. TlepeBoA Ha MecTHO® yIpaBJieHHe
OCylUeCTBJSAETC ¢ MOMOLIbIO nepekaiovatenel /1P u 2[1P.

DJIEKTPOKOHTAKTHBIE MaHOMETpP, KOHTPOJMMPYIOIHH AaBJje-
HHe B CETH W NMOJAlOUIMH HMNYJLCH Ha BKJIOYEHHE H OTKJIKOYe-
HHE 2JIEKTPOABHTaTENEH HACcOCOB, YCTaHaBJIHBaeTcd Ha oluieM
noaatouieM TpyOONpoBoOie NOCJA€e HACOCOB.

YcraHaBJHBATH MaHOMETP A0 HacoOCOB Hellesecoo0pa3sHo,
TaKk KaK PasHHLA MeXAy MHHHMalbHOH H MaKCHMaJibHO#
YCTaBKAMH B 3TOM c/yyae OYeHb MaJia H BO3MOXKHDLI JIOXKHBIE
cpabaTniBanns,

21.2. ABTOMATU3aUMA NOXKAPHLIX HACOCOB

B GOJBIUHHCTBE cJy4yaeB B CETHAX INPOTHBOMNOXKAaDHOrO BO-
JONPOBOJa yCTaHaBJAHBAIOTCS JBa MOXKapHLIX Hacoca: OAMH pa-
6ounfi u Bropoil pesepBHbfl. [Tyck HacocoB oOcyLiecTBJAsAETCA
NpH NOMOLLH KHONOK, YCTaHABJIHBAa€MBIX B HIKa(ax noxapHbix
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kpaHoB, OTk/I04alOTCA HacoCh TOJMLKO €O IWIKahos ynpasJe-
HHS, ycTaHaBJ¥BaeMblX HEMOCPEACTBEHHO OKOJIO HacOCOB.
HHorna KHOMKH AMCTaHIHOHHOIO NMYCKa [0XKapHHIX HacoCOB
AyOMupYIOTCSl CrelHaJJbHBIMH peJe NpPOTOKa, KOTOphie ycTa-
HaBJHBAKTCA Ha o0leM TpyOOnporoAe H obecneulBaioT aBTO-
MaTHUECKHH NycK Hacoca MNpPH OTKPLIBaAHHH JI00Oro moxap-
HOro KpaHa,

OcoOeHHOoCThIO yNpaBJieHHs MOXKapHBIMH HacocaMH ABJs-
eTcsl YCTaHOBKa B LENH nycka ABYXNO3MIMOHHOIO peJe, KOTo-
poe, cpaboraB, ocTaeTcs B TAKOM MOJIOXKEHHH Jaxe B ciayuae
CHATHSl HanpsikeHHs. DT0 HeOOXOAHMO AJs TOrO, 4tobbl MpH
KPaTKOBPEMEHHOM HCUE3HOBEHHH HanpsikeHus (HanpHMep,
npu cpabatsianud ABP) ne npousowsio oTkiioueHue pabo-
yero Hacoca. Llenst koutpons paborel pabouero gacoca H mnyc-
Ka pPe3epBHOr0 He OTJIHUAIOTCs OT aHaJOrHUHLIX mered x03fH-
CTBEHHLIX HAacOCOB.

21.3. ABTOMAaTM3aUMUA CUCTEMbI ropsvero BOAOCHabKeHus

B cHcreMax ropsuero BogocHa6zeHHs yCTPOACTBa aBTOMa-
THKH 06eCcneyHBaioT MOALepxKaHHe NMOCTOSHHOH TeMnepaTyphl
(60£5 °C) B cucTeMe H ympaBJieHHe HacocaMu Topsyell BOAHL
[Toanepxanue NOCTOSHHON TeMNepaTypnl BOALI B CHCTEME MO-
KeT 00ecneunBaThesl C NOMOLILIO PA3JHYHBIX  PETyJAsTOPOB
TEMNEPATypbl NPAMOr0 H HENPSAMOro AeHCTBHS — rHApPaB-
JHUYECKHX, 3JIeKTPHYECKHX H MHEBMAaTHUYECKHX.

HanGosee WHpoOKOe npHMeHeHHe B HACTOsllee BpeMs Ha-
XORHT THAPABJIHYECKAs CHCTEMa PeryJHPOBaHHs TeMIepaTyphi
ropsiyefl BOABI, npHBeAeHHas Ha pHc. 21.2, kak Haubonee npo-
cTas H JelleBas. B xauecTse AaTyHKa TeMNepaTypsl NpHMEHs-
10T OMMeTaJJHuecKoe TepMopese I, cayxaulee AJas H3MeHe-
HHfA JaBJIEHHA BOAB B HalACHJIbHOHHOH KaMepe perysasitopa 2,
YCTaHOBJICHHOTO Ha MOAaiolel JHHHH TEMJOCETH, B 3aBHCH-
MOCTH OT TeMMnepatypbl ropsue#l soanl. Tpybka 8 coeauHsier
HaAcuIb(OHHYI0 KaMepy ¢ TepMopese U uepe3 APOCCEJbHYio
AdadparmMy 5 u ¢uantp 4 ¢ o6paTHEIM TPpyOONPOBOAOM,

B 3aBHCHMOCTH OT H3MeHEHHS TeMIEpaTYDPLl ropsyeil BOAM
OGumeransHyecKas NJacTHHKa MEHSET CBOE IMOJOXKEeHHe Mo OT-
HOLIEHHIO K COIJIy, Uepe3 KOTOPOe BLHITEKaeT BoJa U3 TPy6-
ku 3. Hanpumep, npu yBesuueHHy TeMnepaTypsl CKOPOCTb HC-
TeUeHHS BOABI Y€Pe3 CONJO CTAaHOBHTcS OoJblie, YeM CKOPOCTD
ee NpOXOXJIeHHs 4epe3 AHadparMy 5, LaBjeHHe B HalClJb-
doHHON KaMepe MallaeT H KJamnaH NpHKPLIBAETCs, KOJHUECTBO
rpeloulelt BOAbl CHHXKAETCH M TeMnepaTypa BOALI B CHCTEME I0-
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psiuero sojocHual:xeHHust He uameHseTcs, OJHako NMpUBEAeHHAd
cicTeMa HeIOCTATOUHO HajexXXHa B JKcIJyaTalili, NO3TOMY
CJ€NYeT CUHTATh MEPCMEKTHBHBIMH CHCTEMBl 3JIEKTPHUECKOH
aBTOMATIIKIl, KOTOPHIE€ YK€ BHEAPAITCH B HEKOTOPBIX HKHJbIX
paionax.

Hacocsl B cHcTeMe ropsiuero noJocHalXeHHs MOTYT cJay-
JKHTb AJ151 MOBLILUEHHS AABJEHHA B CHCTEME ¥ AAHA UHMPKyJIsd-
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Prc. 21.2. PeryaupoBaHue TeMnepartypbl [ opsuell BOXH

MY BOLLI B cHcTeMe (UupKyJAsnuoHuBe), Hacocos Ans nosu-
IieHHsl AaBJeHHs B CHUCTEMe MOXKeT, KaK NpaBuJlo, ycTaHas-
JIMBaTLCS ABA HJH TPH, H TOTAA CXeMbl WX YIpaBJeHHs HUUEM
He OTAMYaloTcsl OT CXeM YMpAaBJIeHHA XO3fHCTBEHHBIMH Haco-
caMH.

s aBTOMaTH3alLHH LHUPKYJAAUMOHHBIX HAacOCOB CHCTEMBI
ropsuero BOLOCHa0XKeHHs NPHUMEHSIOT Pa3aHuHble CXeMBbl, o0ec-
neyupamoulle Hx paboTy JHOO B 3aBHCHMOCTH OT TeMnepary-
Pbl BOALI B LHPKYJSALHOHHOM Tpy6omnposoze, J10O elle U B 3a-
BHCHMOCT#H OT AaBJieHHd B nojawnoueMm Tpybonposone. B no-
cjellHee BPeMsA HaXOLAT TpPHMeHeHHe CXeMBbl aBTOMAaTH3aLMH
LHPKYJIALHOHHBIX HAacOCOB B (PYHKIIIH BpeMeHH, T. €. BKJIOue-
Hile HACOCOB NMPOHCXOJHT IO cleLHaJbHOH mporpaMMe B onpe-
IeJIEHHOE BPEMs U Ha 3aJaHHbIH NEePHOL,

21.4, ABTOMATM3auMa CMCTEM OTOMNEHUSA

CHcTeEMB! OTOIJIEHHMA MOTYT BLINOJHATLCA C 3J€BAaTOPHLIMH
yanaMi H BOJOHarpesatesaMu, K 3jieBaTopamM NOABOAHTCH TO-
psiuasi BOAA HEMOCPEACTBEHHO H3 TemI0BOH ceTH. 3Jechb OHa
cMelllHBaeTcsd B ONpeleNeHHOl mponopuuy ¢ o0paTHOl BOLOH,
nocTynaiollel U3 OTONMHTEJNbHBIX NPHOOPOB. B aneBaTOPHLIX
cHcTeMax 3ajlayd aBTOMATHKH CBOASATCH K NOAAEPKAHHIO NO-
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CTOSIHHOTO pacxofa TenJoGHKalLHOHHOH BOAEL H mnepenaja
JaBjieHds MEXJAy NOAAIOWHM H o0paTHEIM TPYGONpPOBOLAMH,
[N BLINOJHEHUS YKa3aHHbIX (YHKUMA nNpUMEHSIOTCS THJ-
paBJHYecKHe PeryaAsTOpbl AaBJEHH: H pacxola chenHajbHOf
KOHCTPYKLIH.

B MHKpopafioHaX, 3acTpaHBaeMbIX AOMaMy MNOBbILUEHHOH
3TaXKHOCTH, CHCTEMbI OTOIJIEHHs 0DOpyAyIOTCA BOAOHarpeBa-
reqsimu (OGoHinepamul!), koropule pasmemwaloorca B LTI, rae u
OCyllecTBAsI€TCA MOATOTOBKA BOJABI, [0faBaeMoll B CHCTEMY
OTONJIEHHS BCE€X JOMOB MHKpopafona. [.ad mojaudn BOAH B
CHCTEMY OTOMJIEHHS CJayXKaT CnelHa/bHble HHPKYJALHOHHLIE
Hacochl, KOTOPLIX OOLIYHO ABa: ORMH pabouuil M ORHH pe3epB-
HbIH.

Bri6op pabouero u pe3epBHOr0 HacOCOB MOXKET OCYLIECTB-
JATbesd 00CayKMBalOLIIM TNIEPCOHANOM ¢ TMOMOLIbLIO MEPEKJI-
yaTesell, a MOXKeT NPOH3BOLHTbCH ABTOMAaTHUECKH C MOMOLIBIO
nporpaMMHoro pese spemend 2PBM no sajanHoll nporpaMme
(nanpumep, xaxabe 12 u),

PerynnpoBanue TemnepaTypsl BOABI, NMOLAaBaeMOfi B cHCTe-
My oronnenusi, ocyuecrsisercad Ha LITIT B ¢yuxkuuu rTemne-
paTypn HapyXHOTO Bo3Ayxa. s aTodl HeJH YcTaHaBJHBaer-
csl 3MIEKTPOHHBIA peryJasarop P-25 ¢ aABymsi TepmoMerpaMu co-
DPOTHBJIEHHA: OJHH B MNojamolieM TPyOONpPOBOZE CHCTEMBI
OTOIJIEHHS, a BTOPOH Ha HapyxHOM Bosfyxe. C Bbixoda pery-
JATOPa KOMaHAb NOCTYNaloT Ha HCIOJIHHTE/BHEBIH MeXaHH3M
KJanaHa, PeryJHpyouero KoJHueCTsO TelJo(pHKalHOHHOH BO-
Ibl, npoxoAsulefl uepes Oofinep. Takum oGpaszom, B 3aBHCH-
MOCTH 0T TeMIlepaTypbl Hapy3KHOTO BO3LyXa U3MeHSeTCs TEM-
nepaTypa BOJbl, N0JaBaeMOH B cHCTeMYy OTOIJIEHHH,

Kpowme rtoro, B nocaejnee BpeMs HaXxOJAST NPHMEHEHHE CH-
creMbl nodacalHOro peryJHpoOBaHHA TeMIepaTyphl H pacxola
BOABl B cHcTeMe oronjeHus. [ad atoro Ha KaxJaoMm acaze
3LaHHs BBIOMpAIOTCA TPH XapaKTepHble KBapTHPL Ha BEPXHHX
3Taxkax 34aHHA U TPH Ha HUKHHX, B KOTOPHIX yCTaHaBJIHBAIOT-
CS TEPMOMETPHI COMPOTHBJIEHHS, MOAKJOYaeMble K CelHalb-
Homy peryasitopy T-48, K atomy ke peryJasropy moAkJioua-
10TCS TEPMOMETPH CONPOTHBJEHHH, YCTAaHOBJEHHLIE B MOJAI0-
meM u obOpatHoM Tpy6onpoBOAax CHCTEMBl OTOMJIEHHA.
K Brixozy peryasTopa nOAKJIIOUAlOTCA HCIOJHUTENbHLIE MeXa-
HH3MBI [BYX PeTYJHPYIOLHX KJaNaHoB,

! Boitnep — Tpyba, B KoTopoii lipoTeKaeT Topsiuas BOJA H3 FOPOACKOfR
Tenyo(HKaunoHHOR ceTH, BHyTpH aTofi TpYGEl BCTPOEHO HECKOJLKO TPYGOK
M3 TENJONPOBOAHOTO MaTepuasa, Mo KOTOPHIM INPOTEKaeT HarpeBaeMas
BOIa,
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C nmoMombio OJHOTC KJanaHa peryJupyeTcs TeMIeparypa
BOJbI B CHCTEME OTOIJIEHHS, a € MOMOLLBIO BTOPOTO — €€ KOJIH:
uecTBo. TakumM o0pa3oM ocyllecTBiaseTcs 60Jee TOUHOE TNOA-
Jep:KaHue TeMNEPaTypHl B KHJILIX OMELLIEHHAX.

Kak BHIHO H3 CKa3aHHOro, B KHJBLIX AOMax NpH HaJHuHil
nogacalHoro peryJHpOBaHHs CHCTEMBI OTOMJIEHHA MOABJAET-
cf chenilaJbHasA H3MEpPHTEJbHasd C€Tb, KOTOpPas HOJKHa Bbl-
NOJHATBCS MeAHbIMA NPOBOLAMH, UTO HeOOXOAMMO AJd obec-
ncyeHns HaJgeKHOH paboThl M3MEPHTENBHBIX Ueneil, Mo KoTo-
PbIM MPOXOAAT HHUTOXKHO MaJsble TOKH. Mamepure/bHble meny
NPOKJAafbIBAlOTCA B MeTaJJHUYecKHX TpyOax A/s 3KpaHHpOBa-
HHS OT HaBOJOK.

OTMeTHM B 3aKJ/JIOYEHHE, YTO aBTOMaTH3alLHA CHCTEM BOJO-
cHa0xeHHs M OTOIJIEHHA Hapsaldy C NMOBBbILIEHHEM HaJeXHOCTH
ux paborul obecrmeunBaeT cokpalueHHe 00C/yKHBAIOUIETO mep-
cOHaJia 1 3KOHOMHIO TOMJIMBA H 3JIEKTPOIHEPIHH,

Inasa nBapuartb BTOpasn

ABTOMATU3ALIMS CUCTEM
JbIMO3ALLIUTHI

B MHOrosTakHbIX 34aHHAX NPH NOXape BO3HHKAET ONACHOCTDb
ObICTPOrO pacnpocTpaHEHHs AbiMa MO JECTHHYHLIM MapliaM,
JH(TOBLIM LIaXxTaM, BEHTHJAALHOHHBIM KaHajaM H T, 4. Takum
00pa3oM, JIOAK OKa3bplBalOTCA JHLIEHHBIMH MyTel 3BaKyalHH
C 3Taxell, paCHOJIOXKEHHBIX BHILE oQuara mnoxKapa, H JHIMOM
3aMOJIHAIOTCS MHOTHE BhlLIeseXalllHe NOMEUIeHHA. STO MOXKET
NPHBECTH K TAXKEJABIM TnocaeAcTBusaM, [losnoxenihe ycyry0.as-
ercd B 3laHHaAX OoJblolk BeicoTel (10 ataxei u boaee), u6o
3BaKyallHsl JiioJAel Yepe3 JOAXKHH 1 OaJKOHLI 3aTPyAHHTE/b-
Ha, a NOpOH H HEBO3MOXKHa,

Jnsi npenoTBpalleH s pacnpoCTPaHEHHs AbIMA [0 34aHHIO
IIPH NO2Kape cJaykar clellaJjbHble CHCTeMbl, 06ecneuuBalomne
€r0 yAaJeHHE H3 NOMEUIeHHH, HENOCPEACTBEHHO NPHJEralouinx
K MecTy noxkapa (BbITAKHasi BEHTHJALUs), H CO3JaHHe TNOA-
nopa BO34yXa B JIECTHHUHBIX KJeTKax I llaxTax J¥ u-
TOUHAsl BEHTHJALMA)., YIpaBJ€HHE BEHTHJAATOPAMH BBITHXK-
HBIX H TMpPHTOUHBIX CHCTEM JOJIXKHO OBITh aBTOMaTH3HPOBAHO.

s 3T0fl LEJH cayXKaT LaTuHKH, pearupyiolifie Ha MOBhI-
LIEHHYIO TEMIIepaTypy.

HauGonee pacnpocTpaHeHHBIM JaTYHKOM TaKOrO THIA fB-
asercs JTJI (natuMk TEMJAOBOY JETKOMJaBKHH), YCTPOHCTBO
KOTOPOro IpHBeAeHo Ha pHc. 22.1. Ha macTMaccoBOM oCHO-
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BanuH | BUHTaMu 2 3aKpeIJIeHb JBe KOHTAKTHbIE NPYXKHHH 3,
KOHI[bI KOTOPLIX CNagHbl JeTKomjaBKum cnyjagoM 4. K BuH-
TaM 2 MOJKJIOUaloTCsl NPoBoAa 3JeKTpuueckoil uenu. Ilpu no-
BLILLEHHH TEMIEPATyphl OKpy»Kaloule#l cpelnl cBEPX YCTaHOB-
JeHHbIX Npenenop (o6wuno 70°C) cnaaB pacnaaBisercs H
KOHTAKTHble NPYXKHHBI Pa3MbIKaIOT 3JEKTPHUECKYIO . LieThb.
TenJsioBble AaTUHKH YCTAHABJMBAlOTCA B KaXJAOH KBapTH-
pe M BKJIOYAIOTCS NOC/JeA0BATENbHO B OAHH Jyu'! AJs Ipynnbl

Puc. 22.1. Yerpo#icrso HTJT:

a — B COGPaHHOM BHAE; 6 —~ cO CHATHIM 3alNTHLIM KOJNAayKOM

KBapTHp, OObeAHHEHHLIX OOIHM KOpHAOpPOM, JIyu KaxzAoro
pTaxKa NOAKJIOUAETCs K ClellMaJsJbHON CTaHluuH, obecneunpalo-
el CHrHAJH3ALHIO O TIOXKape H nojayy HMnyAbcOB B LENH AH-
CTAHLHOHHOrO yNpaBJieHH .

Onno#t 3 pacnpocTpaHEHHLIX CTAHLUHH, NPUMEHsAEMBIX AJA
3THX LeJiefl, ABJsETCA KOHUERTPATOpP MaJofi €MKOCTH THRNa
«KoMap» ¢ npucraBkaMmu TtHna «Curnasa-12», Konuentparop
«KoMap» u Kaxjias NpHCTaBKa K HeMy paccYHTaHbl Ha TOA-
KJIOUEHHE NATH Jy4elf, NpPHYEM K OJHOMY KOHLEHTPATOPY MOXK-
HO NOAK/AIYAaTh A0 NATH OPHCTABOK.

Ha snueBofl nawesu CTaHUIN YCTAHOBJEHbBI CHTHAJbHbIE
JIAMIIBl IO YHCJY NOIAKJIOUEHHBIX JyueH, KOTOpble 3aroparorcs
TIpH BO3HHKHOBeHHH moxapa. CneudaJsbHule peJje B CTaHIMH
cpabaTbiBalOT NpH OGpLIBE B LUENH Jyud, BKJAOYAIT CHrHAJb-
HYIO JIaMIy H NOJAXT HMOyJbe B uenx ynpasaenus. Onnako
BCJIEACTBHE BECbMA MaJIOH KOMMYTHPYIOlLeH cNOCOGHOCTH KOH-

1 B cucTeMax NPOTHBOTMOXKAPHOR ABTOMATHKM NPHHATO JHHHIO, B KO-
TOPYIO BKJIOWEHH AATYHKH, HA3EIBATD JIy4YOM,
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TAKTOB 3THX DeJjie HMIOYJbChl OT HHX NPHXOIMTCA mpeolGpaso-
BBEIBATh C MOMOLIBIO NPOMEKYTOUHBIX pene ¢ GoJsiee MOLLHBIMH
KOHTaKTaMH.

Ypanenue AbiMa OCYLUECTBJAETCS BLITAMXKHBIM BEHTHAATO-
pPOM uyepc3 LIaXTy, HMEWYIo clelHxaJsbHble KaanaHbl ¢ 3J/eK-
TPOMarHWTHLIM NPHBOAOM Ha KaxaoM 3Ttaxe, [Ipu cpabarol-
BaHuM J06Qro M3 AATUMKOB BKJIOUAIOTCA BLITAXKHOH M mpi-
TOYHBIH BEHTHJATOPHL M OTKPLIBAIOTCA KJaNaHkl Y BEHTHISATOPOB
M KJanaH Ha dTaxe, rje npousouies noxap. B wkadax
HOXKapPHLIX KPAaHOB HAa KaXJA0M 3Taxke YCTaHaBJHBAlOTCA KHOM-
KH, ¢ TOMOUIbIO KOTOPHIX MOXKHO AyO.JHpPOBaTh ynpaBJeHHe CH-
cTeMaMHu,

[TomrMo KoHueHTpatopa «Komap» B NojoGHbIX cXemax
TIPUMEHSIOTCS H APyrHE YCTPOHCTBA, TaK, HapHUMep, CTaHlusd
TOJI-10/100, Takxke pabortaiouas ¢ TeMJOBEIMH JaTYHKaMH,
cranuun PYOII, CAIIY-1, paGotalmoumiue ¢O0 coeuvasiLHbIMI
KoMOunuposanHoiMu gatynxamu KH-1, pearupylommumy kak
Ha TIOBLILIEHHe TeMIepaTypil, Tak ¥ Ha ONpejeseHHbie KOH-
LCHTPaLMH AbIMa, DTH CTaHLUHM M PAA APYTHX YCTPOHCTB mpH-
MEHSIIOTCS B MPOMBLILVIEHHBIX H OOLIECTBEHHBIX 3LanMAX. B wki-
JLIX JOMaX paspellaeTcsl YCTAaHOBKA TOJBKO TEIUIOBBIX Oaf-
unkoB [TJI, Tak kKak B [aTuMKax, pearHpyloIiliudX Ha [bIM,
NPHMEeHSIOTCH PaAHOAKTHRHEIE 3J€ MEHTDI.

B cBsizu ¢ 3THM B nepBble rolAbl CTPOHTENLCTBA AOMOB IO-
BHILIEHHOH 3TaXKHOCTH HauOOJbLIEE PacmpoCTpaHeHHe ToJy-
YHJIH CXeMbl € KonueHTpatopaMu «Komap». Oznaxo cxema ¢
KOHLeHTpaTopaMu «KoMmap» uMeeT HEIOCTATOK, 3aKjiouaio-
LWIHACA B TOM, 4TO cpabaThiBanie BEHTHJALHOHHLIX YCTPOHCTB
H CHTHaJ O BLI3OBE MOXKAPHOH KOMaHABl MOTYT NPOM3OHTH He
TOJILKO B C/Iyuae 3aropaHusi, HO H Opl cayuyaiHom OOphiBe B
ayue.

Hauunas ¢ 1972 r. B MaccoBOM JKMJIHMIIHOM CTPOMTEJbCT-
Be B MOCKBE M HEKOTOPBIX APYrHX ropolax Hallljla LIMPOKOE
NMpUMeHEHHe CXeMa, MpHBeieHHas Ha puc, 22.2. B ocHoBe pa-
6OTBI CXeMEl JIQKHUT NPHHLHMI H3MEHEHHS NOJAPHOCTH € HOMO-
(b0 AMOAOB, WYyHTHPYIOWHX Kax bl gatuuk ATJI. Kak Bun-
HO M3 CXeMbl, B KaxXZplfl Jyu! BKJIOUEHH ABa peJe: BCIOMO-
ratenpnoe /P u uncnonnurenbroe /P2, B uenu xaTywku mnep-
BOTO peJie BKJIOUEHb! COCAMHEHHRIE NOCJAEJ0BATENbHO JaTUHKH
ayua pannoro sraxa IAT1—1/Ty, WyHTHPOBAHHLIE AHOLAMII
1001—100, Pabora cxembl NPOMCXOIMT CAeAYIOILHM o6pa-
som. Ilpyu nojaue HampsiKenHs Ha cXemy cpabaTuiBaloT Bce

! Ha cxeme nokasausl 1-it u 28-ii ayun.
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BCIOMOTaTeIbHBIE peJie MO LenH: MJI0C BHNPsiMHTens B, pas-
MEIKalOWHKH KOHTAKT pesne BpeMenu 2PB.1, pwon 141 (nns
Jyua 1-ro staxa) Katyuwka pese /PI, no6aBounoe conpoTup-
Jiene 10C, MHHYC BHINPSIMHTENS.

BcnoMoraresbioe  pese, cpaboTas, caMoOJIOKHpyeTCs MO
Oenu: MIOC BLIPAMHTeN B, KOHTakT pene BpeMenu 2PB.2,
KHOMKa npoBepkH cxeMul K/TC, Koutakt pene IPI.1, KHOomKa
IKIT (ycTanaBiuBaeTcs B NoxKapHoM wKa(y), TENNOBHeE aT-
uukH, KoHTakT /P1.2 w karywka pene IPI, no6aBounoe co-
npotunenne 1/C, mMunyc BunpsMutesns. Takum 00pasom,
KaXXIbl}l JIyy OKa3bIBaeTCA B ReXKYypHOM pexuMe, Ecan teneps
NpOH30NAET pa3MblkaHHe /11000r0 M3 AATUHKOB (HaNpHMep,
I1AT1) B nyue, To pene IP] oGectounTtcs, TakK Kak AMOZ,
HWIYHTHPYIOIINA PA3OMKHYBIUMHACS RATYHMK, BKJIOYEH HABCTPEYY
nilocy BunpaMmutens. Tlocne orTk/alouenust pene /Pl BKJlOya-
eTcs pene /P2 no nenu: Iiloc BLINPSIMHTENS,, KOHTAKT peJe
BpeMeHnn 2PB.2, xkHonka npoBepkH cxemn K/TC, pasMmbikaio-
uuit xoutaxr pene 1P1.4, nuon 14/11, wyntHpylowuil pa3oMk-
HYBIUHicA paTukk, KHonka /K/I, pasMbIKalOLUN{l KOHTaKT peJie
1P1.3, xaryuika pene /P2, noGaBounoe conporuBienne I/JC,
MMHYyC BunpaMureas. Pene /P2 cBoum 3aMbIKalOIHMM KOHTaK-
ToM 1P2.2 3aMblKaeT nelb nUTaHUA daeKTpoMarunra 19M kna-
naHa JaHHOTO 3Taxa; APYTMM 3aMBIKAIOWMM KOHTAaKTOM pene
1P2.] Bgaouaet pene nycka Benthasunx PIIB u peae Bpeme-
nu PB, xotopoe ¢ BhAepKKOH BpeMenn 10—15 ¢ cBOMM KOH-
taktoM PB.! OTKJlOyaeT LUenu NMHTaHWs BCeX 3JCKTPOMAarHH-
TOB 3Ta@HHIX KJAalaHOB. TO HeobX0AHMO AJA TOrO, YTOOW
6Ll OTKPHIT TOJLKO OJHH KJanaH, Tak KakK BEHTHAATOP pac-
cuuThiBaeTca Ha >QQdeKTHBHOE yAajeHHle AbIMa TOJBKO TPH OX-
HOM OTKPHITOM KJamaHe, JTO Xe pene PBU CBOHM 3aMEIKaIO0-
ILMM KOHTAKTOM BhZAeT Ha AMCHETYEPCKMH [NYHKT CHIHaj
«[oxKap».

B cayyae oOpniBa 1eny NHTanus KaTywikn peie IPI ono
obecTouMBaercs, HO M pese P2 He MOXKeT BKJWUHThLCH, TaK
KaK OHM HMeloT obline nend. B 3ToM ciayuae NocnefoBaTeNb-
HO COEAMHEHHLIE Pa3MbIKAWOIINE KOHTaKTh O0OMX pelie BKJIO-
yaloT cnendaJjbHOe pese, obulee AJs BceX Jayuell (Ha cxeme
He NMOKa3aHo), KOTOpoe NepefaeT Ha JHMCHETYEPCKHH NYHKT
CHTHaJl «<HEHCTIPABHOCTD,

B cxeMe npelycMOTpeHa BO3MOXKHOCTb NPOBEPKH KaK BCeh
cXeMbl cpasy ¢ moMowbio xnonkH K/IC, ycranoBJennod Ha
1KTe, TaK ¥ KaxAOTO Jyya B OTAEJIBbHOCTH C NMOMOIUbIO KHOM-
ku 1KII, ycranabiusaemoll B noxaprom wxady. Ilepesox
cXeMbl B JEXYpHbIE pexXHuM ocyulectBidercs nuGo co uwiMTa
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knonkok K/JP, nn60 Ha kaxioM sraxe knonkoit /KB. TIpu
MOHTaXe ¥ HalajdKe cXeMbl HEOOXOAMMO cTPOro coGJI0iaTh
NOJIAAPHOCTL BKJIOUYEHNs KaXKAOrO JaTuMKa, UIYHTHPOBAaHHOTO
IMOLOM, DTO CO3LaeT OnpejesieHHLle TPYAHOCTH MPH BLINOJ-
HEHHH MOHTaHDbIX M HaJlaJOUHbIX PaboT.

Hauunasi ¢ 1977 r. BMecTo OonmcaHHO@t cXeMbl BHeApseTcs
HOBAasl CXeMa, NpuBEAEHHaa Ha puc, 22.3. JTa cxeMa OTJHua-
€TCs1 OT ONMUCAHHOM IVIaBHLIM 06pa3oM TeM, YTO B KaxKAOM I1O-
MEIleHHl yCTaHaBJHBalOTCA He OlMH, a IZBa Aatunka AT/,
KOTOpLie yKe He TpeOyeTcs WYHTHPOBaTh AHOZaMu., OAHH paT-
YHK BKJIIOYAETCA B JIy4 JAHHOTO 9Ta)a, a BTOPOH B OAHH KOHT-
posipHBI Jyy Ha Bee staxu!, Pagmbikauye OJHOBPEMEHHO
ABYX JaTyvKOB B OJHOM NOMeLIeHHH (QOPMHPYETCS B CXeMe
KaK CHTHAJ «noxap», a J160ro OAHOrO — KakK ClrHaj «HeHc-
NPaBHOCTb>.

B ornnuue oT omicaHHON cXeMhl B KaXAOM Jyue BMECTO
IBYX peJie MocTosIHHOTO (=24 B) ToKa NpPUMEHSIETCS OAHO pe-
Je mepeMenHoro (~ 36 B) toka. B KouTposbHBbIl Jyu BKJIIO-
YeHO OAHO peJe noctosinnoro (=24 B) Toka.

ITpn obecTounBaHKH OLHOBPEMEHHO OLHOTO H3 3TaXKHBIX
JYYeBLIX pesie M pese KOHTPOJBHOTO Jyua pasMbiKaeTcsl Lelb
nutanus Katywkn pene PCII, kotopoe B cBOIO ouepedb obec-
TOYMBAETCS H NOJZAeT CHTHAJ «N02Kap», OJHOBPEMEHHO BKJIO-
vyas HeoOXOAHMblE BEHTHJIILHOHHBIE cHCTeMbl. Ecan pasoMk-
HYJICSl TOJIBKO OAMH JaTUHK B 3TaXKHOM MJIH KOHTPOJLHOM JIyue,
10 pene PCII, octaeTca mox HanpsKeHueM, a 00eCTOYHMBa-
erca pese PCH, x0Topoe BblZaeT CHTHAJ <HEHCNPABHOCTL>.
Tak Kak AJuHa Tpacc Jyuefl, 0COOEHHO KOHTPOJNbLHOTO, MOXKET
JOCTHTaTh GOJbIIMX 3HAYEHME, HEOOXOAHMO CUHTAThCs € IIO-
Tepell HanpsKEHHs] H NPaBHJLHO BLIOHPATh CEYeHHe JYy4eBLIX
NPOBOIOB.

Javna ABYXnpoOBOAHOH JIMHMM, T. € TP&CCH 3TaXKHOTO Jy-
ya, M, MoxeT OHITh onpezesiena no popmyJe

_ ¢sAU (22.1)
PcosgK,’

rie ¢ — KO3(PGHUMEHT, 3aBHCAWIMA OT HanNpsiKeHHs M MaTe-
pvaJsia nPOBOAMHKA; AJS MEAHOrO INpPOBOAA NPH HaNPSIKEHHH
36 B ¢=0,324; s — ceuenne npoBoanuka, Mm?, AU — jponyc-
THMasi NOTEpsl HANpsXKeHHs B Jyue, MOXET NPUHHAMATbCA A0
10 %: P — MOWIHOCTL, NoTpebasieMas KaTywkol peJe, KB-A;

! Dra cxema, Tak #e€ KaK H ONHCaHHas, (POPMHPYETCA HA OIHY CeKs
uMi0 HUNOFO JoMa,

267



cos ¢ — KO3 (HLHEHT MOLLHOCTH KaTyWKH peJe; K; — koad-
q.)HL[HEHT 3amnaca, qubma}oumﬁ HENIPEABHACHHLIC CHHXKEHHA
HanpsAxKeHusd U nepexoinkie CONPOTHBACHHsS Ha COCAMHEHUAX
(MomxHO NpUHATL K3=2,5).

Las npuMepa ompeneanM MaKCHMAAbHYIO RAHHY TPACCH 3TaAKHOTO Jy-
ya, BbITOAHAeMoro nposoioM mapkH TPB ¢ xuaoft muamerpom 0,5 MM,
npu ycrauoske 8 ayue peae PIIY-I (P=16 B.-A=0,016 kB.A).

Ceuenne nposoja s=mnD%4=23,14.0,5%/4=0,2 MM

Koadp¢uunent MOWHOCTH KaTyWiKH pele ONpelensieTCsi W3 BhHpazKeHHd

cos@~ R/Z, (22.2)

rae R — aKTHBHOe CONPOTHBAEHHE KATYLIKH TIOCTOSHHOMY TOKy (Mo KaTa-
aoly R=14 Oum); Z—no/moe conpoTunaeHile KaTyWIKH HA MNepeMeHHOM
TOKe, ONPEC;IC/HnCMOoe H3 PhiPaXKeHnit
Z=Ull; |1=P/U=16/36=0,45 A;
Z = 36/0,45 = 80 Owm.
TloactaBass 3uauenna R u Z 8 Bbipaxenue (22.2), monyuaem
cosp=14/80=0,175~ 0,2,

Toraa
0,324.0,2-10
l= : : = 81 M.
0,016-0,2-2,5
CaneloBaTeNbHO, NONHYIO AJHHY NyYya MOXKHO NPHHATL 160 M,
B cayuae Gosnce AJMHHHONO 3TaXKHOMO Jyya MOXKHO NMPUMEHHTH, HampH-
mep, nposoa [1I1B-0,75, Toraa
0,324.0,75-10
=—— =300
l=001670,2.2,5 "
CaecnoBaTebHO, MOAHYI0 AMMHY JYyda MOXHO NpHHATE 600 M.
]_I.Hﬂ KOHTPOJIBHOTO Jiyua MakKCHMaJibHas AJIHHA JIHHIH OI-
pelesieTcs H3 CaeAYOLIMX IBYX BHIpaXKeHHk:

[ = Uqu,’(Rup + 2R,a + Ry); (223)
I = AU/(Ryp + 2Ry), (22.4)
rae [ — TOK B Jayude, A; Rpp — CONPOTHBJACHHE NpoBoyos, OM;
R, — conporusnenue amoma, OM; KRx — cONpPOTHBAEHHe Ka-
Tywku pene, OM; Ugom — HANPSXKCHHME TNHTaHus, B; AU —
JONYCTHM&S NOTePst HANPsSIKCHUS Ha JHHHMH ¥ AHodax, B.
Toraa, npupabBuusas Bhipaxenua (22.3) u (22.4), MoxKHO
COCTABHTb YpaBHEHHe LJs1 OnpeiaeseHHs LJMHBL JIMHHH:
AU/(RHP,YA [ + 2Rn) = UHOM/(RHP-YAI + 2RJI + Rh);
l = AU (2RH+RK)'—2UH0MRH . (225)
Rup,ya (Unom — AU)
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Ina onxcniBaeMoit cxeMbl Unou=36 B, npameredo pene MKY-48 ¢ xa-
TywKo#i HanpsxenneM 24 B nmocrtosHuoro Toka, Rek=0510 Om, 2Ry=7 Owm.
ConpoTHBAcHHE TPOBOLOB ONPEAeNATCA KaK TNPOH3BEJCHHE CONPOTHBJAE-
Hus | kM nposoza Ha AJHHY (Rup,yal). [Tpuuumaem AU=14 B.

Has npoeofa TPB Rup,yz=90 Om/kM, TOTRA

14 (7 4 510) — 2.36-7
90 (36 — 14)
CaenoBaTes bHO, NJIHHY Tpacch MOXHO DPHHATH paBHoi 1700 M.

Ecan npumenuts mpoBoa [1I1B-0,75, Ryup,yn kKoToporo paeuo 23 OM/kM,
TO

= 3,4 kM,

6740
l= 2300 — 13,5 kM = 13500 u.

CaenoBaTenbHo, Tpacca pasua 6750 M.

Crnenyer uMeTb B BHAY, YTO NPH NEPBOHAYAJBHOM BK.JIIO-
YeHHM BCe 3Tax{Hble (JyueBble) peJie cpabaTbBAlOT NpaKTHuE-
CKH OJIHOBPEMEHHO H NO NHMTAIOWLHM NMPOBOAAM NMPOXOIUT CYM-
MapHbIfl NYCKOBOH TOK 3THX peJie, YTO BLI3LIBAET 3HAUHTENb-
Hyl0 noTepio HanpsaxenHs. Jasa oOecneueHus HaldeXKHOTO
BKJIIOUEHUs] pesie HeOOXOAHMO pacueTOM ONpelesnuTb Tpebye-
MOe ceuenHe. B HEKOTOPHIX CJayyasX MOXKET 0Ka3aTbCsl LieJe-
co00pa3HbIM KacKaAHOe BKJIOUEHHE 3TaxKHbix pese. Has uc-
KJIIOUEHHS OJAHOBPEMEHHOTO BKJIOUEHHSA BCeX 3JEKTPOABHTraTe-
Jelf NMPUTOUYHBIX M BBHITAXKHBIX BEHTHJATOPOB ALIMO3ALIHTHL B
cxeMax yIpaBJ/eHHs YCTAaHaBJAMBAlOTCA pene BpeMeHH, obec-
neyuBalouye oTcTpoliky Mycka no BpeMeHH.

I'nasa gBapuats TpeTba
AUCNETHEPU3ALIMA UHIKEHEPHOTO OBOPYZOBAHMA

lllnpokoe BHEADPEHHE PA3JNYHOTO HHKEHEPHOTO 060PYAOBAHHS
B KHMJbIX ¥ OCLIECTBEHHBIX 3A2HMAX 3HAUMTEILHO YCJOKHSIET
ero sxcnayartaudio. K HexenepHoMy 060pYAOBAaHHIO OTHOCST-
Csl MHOTOYHCJICHHEIE HACOCHBIE YCTAaHOBKH, BEHTHJISALMOHHbIE
CHCTEMBI, MPOTHBOMNOKAPHHE YCTPOACTBA, NaccaXHpcKue H
rpy3oBble JHQTH, OOLIEAOMOBEIE OCBETHTENLHbBIE YCTaHOBKH,
HApyXKHOE M JEKOPATHBHOE OCBelUeHHE, TeNJIOBHIE MNYHKTH
T L

Hdas 3p@exTHBHOTO KOHTPOJS 3a paboTofi HHXKEHEPHOTo
060pydoBaHHs, a TaKkKe CBOEBPEMEHHOH JIKBHAALHM aBapHil-
HBIX COCTOfIHMI M MPOBEAEHHSI PEMOHTA UCNOJb3YIOTCS PasJHy-
Hble AHCIETYEPCKHE CaYKObl, Opran¥3oBaHnble B Psje Kpym-
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ubix ropogos (Mocksa, Jlenunrpan, CBepamoBck u 1p.).
B Mockpe co3lanbl 00beIMHEHHbIE JUCTETYEPCKHE CJAYXKOH
(OAC), ¢yHKUHOHHDYIOUIHE NPH KHJIHUIHO~3KCIIYyaTallHOH-
HHX koHTOpax (PKIK), uau AHPEKUNsX N0 3KCnAyaTaluy 31a-
nui ([133).

Opranusauus AHCNETYEPCKOH cayKObl MO3BOJSAET BLICBO-
60MTb GOJbLIOE KOJHYECTBO IePCOHAJNa MNPH 3HAUMTEJLHOM
YIPOLIEHHH SKCIJyaTalli¥ M MOBLILIEHHH HaAEXKHOCTH pabo-
el 000pyRoBanus, Tak, BBeAeHHe AHCIEeTYEPH3aALMH mnacca-
KUPCKUX JHPTOB B XHIBIX LOMaxX MO3BOJHIO OTKA3aThCsl OT
JaudrepoB, Cucrema AuCNeTUEPH3aNMH MHXKEHEPHOTO 000pyI0-
BaHUsA COCTOMT M3 aucnetuepckoro nyHkta ([AII) ¢ mynbtom
JucneTyepa W KoHTposaupyemux nyHktoB (KII), ycranasuau-
BAaE€MBEIX HENOCPEACTBEHHO HAa OObBEKTaX, K KOTOPLIM MOAKJIO-
yaeTcsl BCe KOHTPOJHMPYEMOe HHXKeHepHoe 000pyldoBaHue.

B kauecrse kamanos cmasum Mmexay AIT u KIT moryr Hc-
N0Jb30BATLC!

a) MHOTONPOBOJHEIE JMHMH C OTAENbHBIMH TPOBOAHMKAMH
Ha KaxkIble HMNYJbC, KOMau1y, CHTHAJ,

6) ManonpoBOAHEIE JIIIHHH C Pa3JIHUHBIMH BHAAMH YIJIOT-
HEHIA, NPH KOTOPHIX MO OLHO mape MNPOBOAHHKOB MOXKET
ObITb MepeaHO 3HAUHTENbHOE KOJHYECTBO CHIHAJIOB; '

B) CYLIECTBYIOLUHE 5JEKTPHUYECKHE CETH, 1O KOTOPLIM CHT-
HaJbl TepejalTcs Ha 4acToTax, OTIHYAIOIWHKXCS OT NMPOMBILI-
JIEHHOH 4acCTOTHI,

[Toka nHauboJsbllee pacnpocTpaHeHHe B XKHJHIIHOM X035~
CTBE MOJIYYMJIH CIICTEMbl AMCHETYePH3aUHH C MHOTONPOBOAHBI-
MH KaHasaMu cBsisu. LHHpoko pacmpoctpaHeHHbie B MockBe
OJ1C o6cayxuBaIOT TOJBKO XHJble AOMa H MNpelHa3HaueHbI
rJaBHBEIM 00pa3oM AJs1 MpHeMa OT Hace/eHHusl 3asBOK Ha YcT-
paHeHMe Pa3IHYHLIX HENOJAAOK, BO3HHKAMOUIMX B CHCTEMAX
9J1IeKTPOCHA0XKeHHs, BOLOCHAOXKeHHs, OTONJIEHMs, JHPTOBBIX
ycraHoBkax u T. 4. das srtoro cucreMa OJIC obopyroBaHa
JABYXCTOPOHHEH TPOMKOTOBOpPsAUIeHl CBA3bLIO ¢ NEPETOBOPHLIMU
yCTPOHACTBaMH, yCTaHAB/IBAEMLIMH Ha NEPBOM 3TaXKe B KaX-
JIOM TIOAbe3Jle BCeX AOMOB M B KaiJoH KaGuHe JUPTOBBLIX yC-
tauoBoK. Kpome roro, na nyapt OJC noctynalor curHaJbl O
no¥Kape OT LHTOB CHCTEM ZLIMOYAalNeHHs H MOXKapHOH Cur-
HaJM3alUHH WJIH O HEMCIIPaBHOCTH B CETH, a TaKXe O HaJHUMH
HaNpsKEHHsT Ha 3a)KHMax 9JEKTPOABMraTeseH CHCTeM IbIMO-
yZaJeHHs.

K cneunanpHoMy npHbopy (/MOroMeTpy), YCTAHOBJEHHOMY
Ha MyJbTe AHCHETYEpPA, MNOLKJIOYAIOTCS TEPMOMETPHI CONpO-
TUBJIEHMs, No3BoJsioulie usMeputs B LITIT temneparypy Bo-
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Abl B CHCTEMe OTOIIEHHS] H ropsiyero BoAocHaOxenus. s
NEePEroBopoB AMCNeTYePa C PEeMOHTHBIM IEPCOHAJIOM Tepero-
BOpHHIe ycTpoiicTBa ycTanapaupawTcs B LITIT u noasanax
AKHUJNBIX JOMOB, I1€ K NeperoBOPHLIM YCTPOHCTBAM MNOJKJIOUA-
I0TCSl crmeuHanbHbHE JQATYHKH, CHTHaMMSHPYIOUIHE O 3aTOnJe-
HHY TeXHMUYeCKUX NOAMOJHH M noasajoB. C myJbTa AMCHETIE-

- T T 1
, Aucnemyepckoe B8bIno - Bo1BoIAH 0E I
o6opydobanue yempodcmbo

I

! C8agn ¢ IBM I
I He Jucneniuepckam I
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Puc. 23.1. CtpykTypHas cxeMa AHCTieTHepH3auuu pafiona

pa MOKeT OCYWIECTBAATLCA YNPaBJeHHE OCBEUICHHEM JeCTHHIL
1 KOPHJOPOB B XKHJbIX AOMaX.

B nocsiesnee BpeMs B MHOTO3TaXKHHIX XKHJHX A0OMax ycTa-
HaBJIMBAlOTCA KOAOBble 3aMKM (Ha BXOfax B NOADBE3N) HJH
3anopHO-NEPEroBOpHLIe ycTpolicTBa (ZoMmodonwt), C nyasta
OJC MOXKHO OTKPHITb HapyXuule JBepH, MMeeTcsa Takzke ne-
peropopHoe ycTpoHCTBO, TO3BOJISIIOLIee BECTH IEPErOBOPH ¢
JMCIIETUEPOM H3 Kaxjaoro noabesfa. OaHUM M3 CYLIECTBEH-
Hbx HegocratkoB OJIC sapasercs To, uto K nyJabtaMm OLC ne
NOJAKJIOYAETCSl HHXKeHepHOe 000pyLOBaHHe OOLIECTBEHHBIX
3nanuil (WKoJ, AETCKUX CalOB, MarasmHoB H T, I.), pacnoJo-
XEHHBIX B MUKpOpaiioHe,

Hau6onee mporpeccHBHBIM SIBJSIETCS CO3JaHie LEHTPaJb-
HEX Aucneruepckux nynkroB (LLAIT), obcayxupawowyux Bce
3MaHNd, PACcNoJoXKeHHbE B MUKpPOPalione,
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[naBHas 3ajgaua, KOTOPYI0 NPHXOAMTCS peWaTh NPH MNPO-
extupopanun LIAIT, —ato BmOop anmaparypm. ITpn nocra-
TOYHO GOJIBIIMX MJOULAAAX 3aCTPOHKH C GOJbLUIHM YHCJIOM KAaK
KUJBIX, TaK H OOLLECTBEHHHIX 3AaHUH uesecoo6pasHo mpHMe-
HATL TeJeMeXaHMYeCKylo annapaTypy ¢ MaJjiOnpPOBOAHBIMH Ka-
HaJaMil CBS3H.

Taxk, HanmpHMep, B SKCNeDHMEHTAJbHOM JKHJIOM paloHe
(9)KP) Uepranopo-Cepepnoe B Mockse coopyxaercs LIIIT
¢ ammaparypoit TK-210, cneunanabno paspaboransoit Munu-
CTEPCTBOM INpUGOPOCTPOEHHST A/ aBTOMATH3HPOBAHHBIX CHC-
teMm ynpassenusa (ACY) ropoackum xossfictBoM. Cirictema
TK-210 npeacrapaser coboli MHOroQyHKUHOHAJbHEIH KOMII-
JeKC ¢ mporpaMMuoii 006paboTkKoll HHpOPMaUMH, DO3BOJALO-
LIMH KOMIJIEKCHO pellaTh 3anauu cOopa, mepejaul, nporpam-
MHO-yTpaBJ/seMoi 00paloTKu, XpaHenud H Bbljauln Hudop-
MalHH.

B cocTaB KOMIJIEKCa, NpeAHAa3HAYEHHOTO LJS AMCIETYEPH-
3alluK uHKenepHoro obopynosanus o6bektos I)KP Ueprano-
Bo-Cepepnoe, BXoaaT (puc. 23.1) ycTPOHCTBO HyHKTa ynpas-
nenus [1Y, Tpu xonTposupyeMmpix mnynkta KIT n 24 mepuge-
PHIHBIX KOHTPOJHpPyeMulX nynkta J1KIl.

Yerpoficteo f1¥Y obecneunBaer BbIOJHEHHE CAELYIOLLHX
(hyHKLH:

a) nepenauy na KII u IIKIT ot nysbra pncreryepa vl
YAPaBJAIOILEr0 BbIUMCAHTENbHOrO KoMngekca (YBK) cuaeny-
IOLHX KOMaHIL:

ynpaBjedie AByxno3uuHoHHbIME (TY) oOGbekTamu;

BbizoB co peex KIT u TIKIT maun  Bui6pannoro KIT (ITKIT)
HHGpOPMALMH O COCTOSIHHM JABYXNO3HUMOHHHIX 00bekTOB (TC);

Bbi3oB co Beex KIT u TIKIT uam BuiGpannoro KIT (ITKIT)
TeJeli3Mepelns TeKylux 3Hauenuft mapamerpoB (TT);

6) nepenauy wa KIT (IIKII) ot mysabTa AucneTdyepa Bbl30-
Ba K Tesedony (TP) u Bedexue TeseOHHEIX NIEPErOBOPOB;

B) npuem ussectutesbHolt nugopmaunn (TC, TT) co Beex
KIT u TIKIT unum oanoro KIT (ITKII);

r) perpancasuuio ussecturesnbnoit (TC, TT) undopmanun
B YBK;

‘A) MHAHKallilo B LM(pPOBOH WM anaJoropoll Qopme napa-
mMeTpos TT B aGCOMIOTHLIX UJIM OTHOCHTEJNBHEIX 3HAUEHHUSAX MO
BbI6OpY AMCIETYEPA HJIH NOCTOSHHO;

e) obHapyenMe M CHTHAJM3aLMI0 BLIXOJLA IPHHHMAEMBIX
napameTrpos TT 3a npelesbi 3a1aHHLIX YCTABOK;

) obnapyKende H CHFHAJM3aLMI0 M3MEHEHHS IOJOXKEHHS
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00BEKTOB WJN IOFBJIEHHMs TeJNeCHTHANH3aluH asBapuitHOH
(TCA);

3) Bocmpousselenue Hudopmauun TC no cxeme MHMHMYeC-
KOO HJIH CBETOBOTO LUKTA;

1) undppo-6yKBeHHYI0 perhcTpantio ¥ mepdopaumio mno sa-
Aannod nporpamme usBecruteabnoli (TC, TT) u Komangmnoit
(TY) undopmauuu,

Yerpolicteo KII obecneunBaer BHINOJNHEHHE CJEAYIOLIIX
dyHKOHH:

a) npueM ¢ ITY xomang TV;

6) nmepenauy Ha ITKII komana TVY;

B) nepenauy na IV no BH30By MHQOpMalHH O COCTOSTHUH
o6bexktoB TC, TCA u 3navenntt napamerpos TT;

r) perpancasunio Ha ITY ¢ annaparypu I[TKIT no BeizoBy
nudopmauuu o cocroanuu 06bvekroB TC, TCA wu 3Haueuunit na-
pamerpos TT;

I) nepemauy Ha [1Y curnaia BHI30Ba AMCNETUEPA K TeJNe-
dony.

Yerpoietso TIKIT obecneunsaer BhINOAHEHHE CAELYIOIHX
bysKIHH:

a) npuem c ITY gepes KIT xomang TV;

6) nepenady Ha ITY uepes KII no Bu3oBy Hnpopmamiy o
cocrosinuu obbexToB TC, TCA u a3nauvenufi napamerpos TT;

B) mepenauy Ha ITY uepea KII curnana BeisoBa ZHCHeTue-
pa x Tesepony.

[lo Muenuio aBTOpOB, HauboJsee LeTecoobpasHa Opranusa-
OMA eAVHBIX JHCNETUePCKUX CAYXKO, OOCAYKHBAIOUIMX HE TOMb-
KO XKHJMILHOE XO03AHCTBO, HO M BeCh KOMILUIEKC 34aHuM u co-
opyxeHu#l MuKpopaiiona. TlpuMepoM Takux 3KCI/yaTalHOH-
HBIX C1YyK0 SIBJASAIOTCS AHPEKLMH, OpraHu3oBaHuHble B Mockse
Ha npocnekre Kanaununa, B OsnuMnuiickoit gepeBHe, 3KChepH-
MeHTaJbHOM XHJoM patione UYepranoBo-Cesepnoe. B Takhx
CAy4asix 3KOHOMHYECKH ONPaBJAaHO H 1e]ecooBpasHo mplMe-
HEHHEe CUCTEM TeJlEMEeXaHHKH, NMOJOOGHBIX ONMHCAHHOMH Bbille.

B HeKOTOpBbIX OOLIECTBEHHBIX 3MaHHSX, TAKMX Kak OCTH-
HULEl, PeCTOPaHbl, aAMHHUCTPATUBHLIC 31 aHHsl, KPyNHbE yuebh-
Hble 3aBeflenus, co3fawTtes LTI, B KoTopuX ycTanas/HBAIOT-
Cs IHTHL H MYyJLTH C annapaTypoll ynpaBJeHls ¥ CHrHaJ3a-
LMK, a HHOTJAa M KOHTPOJIbHO-H3MEPHTeabHble npubopnl. K3
UAIT ocyumiecTBAseTcss AMCTAHLLMOHHOE yNpaBJeHHEe 3JEKTPO-
JABHMCATEJNSIMH Pas3/MyHOTO HHXEHEPHOTO 000pYJoBaHHA, OCBe-
THTEJbHLIMH YCTaHOBKaMM H KOHTpOJb 3a HX pabotoi. Cioaa
K€ MOCTYNAlOT CHrHAJBI O NOXKape M Pas3JUuHLIX aBapHiHbIX
CHTyallHsX.
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Pasan cegbmoit
DNEKTPOBE3OMNACHOCTb

Inasa gBapuath yetseptas
OBLUUE CBEAEHUA NO SJIEKTPOBE3OMACHOCTU

24,1, YcnoBus nopaMeHns ueNOBEKa 3NEKTPMUECKUM TOKOM

OKcnayaTauns BCeX BHAOB 3JEKTPOYCTAHOBOK NPEACTaBAAET ONPEACACH-
HYIO ONacHOCThb AJA JioAell. DTo BBI3HBAaeT He0OXOAHMOCTL CTPOroro €o-
6molenns TpeGoBanuil TPaBU TeXHHKH Ge30NacHOCTH H COOTBETCTBYOLIEH
KBaMH(HKAUUN NepcoHasa, OOCHYKHBAIOLLErO 31eKTPOYCTAHOBKH,

[TopaxeHne 3neKTPUYSCKHM TOKOM BO3MOXKHO B CJyuae NPHKOCHOBEHHS
K TOKOBEAYIINM YacTAM 2]€KTPOYCTAHOBKH HJH K METaJJIHMYeCKHM HETOKO-
BCAYLIHM 4YacTAM 3JleKTp0060PyLLOBaHPlﬂ, OKa3aBLINMCA MOA HAMNPAXKEHHCM
NIPH HapYIIeHHH H30aaLUH. DNeKTPHYCCKHe YCTAHOBKH MOryT CO3AaTh H 1I0-
JKapHyio onacHocth npH K3, neperpyske npoBofioB, KaGenell M 3J€KTpO-
NpHEMHHKOB, HCKPEHHH M MOBBIIIEHHOM HarpeBe KOHTAKTHLIX COERHHeHHH.

Teno uesoBeka ofnanaeT ONPEAENEHHBIM 3MeKTPHYECKHM CONPOTHBJAE-
HHEM, KOTOpOe H3MeHseTcs B IUMPOKHX mpedenax (ot 500 zo 100 000 Owm)
M 3aBHCHT OT MHOTMX NPHYHH: OOULEro COCTOSIHHS 3J4OPOBbLS, TOMUHHEI H
COCTOSIHMA KOXHOTO [OKPOBA M ero BJMIa’KHOCTH, YCNOBHE OKpYyXaioulef
CPelHl, ANWTEALHOCTH TNPOXOXKAEHHA TOKA H HEKOTOPHX APYrHX (AKTOPOB,
B pacyerax no Texnuke 0e30MacHOCTH COMPOTHBJAEHHE HeJIOBEYECKOro Tena
0BBIYHO NpHEHMaeTcsa pasxbiM 1000 Om,

Paanuuator caeaylolliye BHIB BO3AEHCTBHS 3JEKTPHUECKOro ToKa Ha
YeJIOBEUECKHE OPTaHH3M: TENVIOBOE — OXKOTH; MeXaHHYeCKoe — PaspHlB TKa-
nel, 3MEeKTPONH3 KpoBH; GHONOTHUYECKOE — NOPaKCHHE HePBHOH CHCTEMHL
Gcobenno onacHo NpoXOXAEHHE TOKa 4epe3 cepAue, GhI3blBaiollee Napa-
J4Y CEpPAEYHOR MbILILEL

TsKecTb 3MEKTPOIPABMH 3aBHCHT OT 3HAueHHs TOKa M AJHTEJbHOCTH
el0 mpoxoxpzeHus, Cumraercs, uTo B GoabluHHCTBE CayyaeB Tok 0,1 A
njegcTaBaseT coGoil CMepTeAbHYI0 ONACHOCTL AJsf deqoseka. [Ipn 2ToM
TUKE, IPOXOASILEM OT PYKH K DyKe HAH OT DYKH K HOram B TevemHe 3 c,
MuXKeT HaCTYNHTh napaJu¥ cepAia.

Jlas ueqoBeKa onaced Kak [epeMeHHblt, TaK H NOCTOSHHBIE TOK, O4-
Hako Hauboabllyio ONACHOCTb NPEACTaBAAET TEePEeMEHHHH TOK NPOMBILI-
aenHoi 4yacToTh (50 Fu). C moBbllneHHeM 4aCTOTH! NMEPEMEHHOrO TOKa Omac-
HOCTb TIOPa>X€Husl yMEHbLUaeTCﬂ.

B 3aBHCHMOCTH OT ONaCHOCTH TIOPaKeHHsl ueNoBeKa 3JEKTPHYECKHM
TOKOM B JAedcTBylowlel perakunn [1YD npuHsaTa caedyiouias KaaccH(puxa-
uMs TOMelUeHHH, B KOTOPHX Pa3MellaeTcs 3MeKTpooGOpyROBanHe:
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1. TMoMeleHkst Ge3 MOBLILUEHHON OMacHOCTH — CyXHE HEXKapKHe ¢ Me-
TOKONPOBOASUIMMY TIONaMK, Oe3 MEeTaNROKOHCTPYKHMH, TOKOMPOBOARIMLeR
NEJIY, HanpHMep JKHAbe, dAMHHHCTPaTHBUBIC H ADYrue OOULECTBEHHEIC 3A2-
HUS C AepPEBAHHbIMH, JHHOJEYMEbLIMH ¥ MOAOOHBIMH MOJaMH.

2. [Momeuwienys ¢ MNOBHILICHHOK OMacHOCTLIO — BAaKHHE (IpH OTHOCH-
reapHoit BaaxHocTH Boiwe 75 %), Xkapkume (npum TeMlepartype CBhHile
30°C), ¢ TOKONpPOBOAAIIMMH TMoNaMH (Kene300eTOHHEIMH, MeTalVIHYeCKHMH,
3eMJAHBIME), TIOMelUeHHs, B KOTOPHIX HMeeTcsl ONacHOCTh OJHOBPEMEHHOro

Puc, 24.1. TIpukocHoBeHHE ue-
JIOBEKa K NpPOBOAAM Tpex(asHoH
YeTbipeXnpoBOAHON CeTH: K ABYM
¢asuniM mpososam (/) ¥ K das-
HOMY | HyJeBoMY TpoBofam (2)

TIPHKOCHOBEHHS K MeTaJJIHIeCKHM KOHCTPYKUHAM 3hamufi, TpyGonpoBoaad,
CTaHKaM M MeTaMHYeCKHM KOpmycaM 3/eKTpooGopyaoBaHHA,

3. TNomewenns oco6o onacHble — 0co00 cuiprle MoMellleHHs, B KOTOPHIX
NoAH, CTeHb H TOTOAOK MOKPLITH Baarofl (GaHH, NpaueyHble H T. A.), B
KOTOPHX OTHOCHTE/bHAs BAAXKHOCTh BO3AyXa Gamska k 100 %, moMemienus
C XHMHYeCKH aKTHBHOH cpelofi, BosfeficTsyiowlesi Ha Hzoaaumio. K ocuGo
OMacHHIM OTHOCATCA H TakKHe NOMelleHHs, B KOTOPbIX OAHOBPEMEHHO CylUe-
CTBYIOT ABa uaH 6oJblie NPH3HAKOB NOBLILEHHON onacHOCTH. [Tpumend-
TeJABHO K BHULENPHBeACHHOH KaaccHGMKaluM HOPMaMu W TNIPaBHAaMH ycra-
HOBJIEHB! Hajfexaline TpeOOBAHHSA, KOTOPLIM AOMKHE YAOBACTBOPATL 3Je-
KTpooGOpyROBaHKe, NPOBOAKH H Bce APYTHE 3JMeMEHTH 3JEKTPOYCTPOHCTH.

Bo3MoXybl ABa cayuas NPHKOCHOBEHHS YenOBeKa K TOKOBEAYWLMM ua-
CTAM: ABYXMOMOCHOE, KOrAa YeNOBEK KOCHYJACS JABYX HEH3OJHPOBaHIbIX
TIPOBOROB SJMEKTPHYECKOR CETH, H OJAHONOMOCHOE, KOrAa YEJNOBEK KacacTcd
OAHOTO ¥3 NPOBOJOB.

Donee omacHo ABYXMOJOCHOE MPHKOCHOBEHHC, 0COOEHHO CCMM K pas-
HBIM TIPOBOZAM YeNOBeK IPHKOCHyacs AByMs pykamu (puc. 24.1). Ilpu
3TOM TOK, OPOXOASAILKH yCpe3 Teno UenoBeKa, [q B Tpex(asHofi ueThipex-
NPOBOAHON CeTH MOXeT AOCTHrHYTh 3HauCHHsA:

TIPR MPHKOCHOBeHHH K ABYM (haszaM

la=Upn/Rq (24.1)
H NpH MPHKOCHOBEHHH K (pa3HOMY U HYJEBOMY NPOBOAaM
Iq = Ug/Ry, (24.2)

rae Uz 1 Up — cooTBeTCTBEHHO aiHelioe u (asioe manpsAxeHHs ceTH, B;
Rq — conpoTuBaeHue uenoseyeckoro tena, Ou.

Ipu oaHomosiocHOM TPHKOCHOBEHHH YeNOBEK KacaeTcs JAH00 0AHOoro
H3 HEH30JHPOBAHHHX MNPOBOJAHHKOB S1eKTPHUECKOH Heny, MHOO HETOKORe-
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VIR MeTaaHMuecKoH 4acTH 3neKTpooGOPYLOBaHMS, OKasagmielics noj Ha-
TpSKCHHEM B Pe3ysbTaTe NOBpeXJieHMs H3oJsuuu. B sToM cayuae smave-
HHE TOKa, NMPOXOMASLLErO uepe3 ueNOBEKa, 3aBHUCHT He TOJBKO OT NPHJOKEH-
HOro HanpsizeMusi, HO M OT DexXUMa HeHTPany MCTOYHMK2 NMTAHUS, aKTHB-
HOFO CONPOTUBJIEHHS M3OJSLHH M €MKOCTH NpPOBOROB 10 OTHOLLEHHIO K
3emMmae.

DneKTPUYECKHE YCTAHOBKM MOFYT BBINOJHATBCH C IJyX03a3€MJICHHOM
HiH M30/IMPOBAHHOH HeHTpanbio reHepaTopoB HJHM Tpancdopmatopos. T ary-
X03a3eMJeHHOMN HAa3LIBAETCH HeilTPasb reHepaTopa Ham TpaHcdoOpMma-
TOpa, COEAMHEHHAS C 3a3eMJSIOLIUM YCTPOHCTBOM HENOCPeACTBEHHO RJH
yepes Masioe conpoTubjerve. Ml3onnpoBaHn ol HasuBaerca HeiTpaJsb
reHepaTopa HJM TpaHchoOpMaTOpPa, HE NPHCOEAHHEHHAs! K 3a3eMJISIONIeMY
VCTPOHCTBY MJHM NPHCOEAMHEHHAs K HeMY Yepes OOJIBIIOE CONpPOTHBJIEHHE.
Cornacio ITY3 B Hawefi cTpane SAEKTPOYCTAHOBKH M SJEKTPOCETH HO
1000 B nepemeHHOro TOKa AONYCKAaKOTCH KaK C IJIYXO323€MJCHHOH, TaK M
€ H30JHPOBaHHOH HeATpPanpl0. B YeTHPEXNMPOBOAHBIX CETHX NEPEeMEHHOro
TOKa TJIYXOe 3a3eMJeHMe HeHTpanM siBasiercss obsisaTesibHBIM, CeTH Hanps-
xenem 110, 220, 500 kB BHNOJHSAITCH C INYX03a3eMJEHHO HeHTPaabIo,
a 6, 10, 35 kB — ¢ usosnpomanHoil HeHTpanbio. B cersx 35 kB B nessix
KOMIIEHCAIlHH €MKOCTHHX TOKOB B Cjyude onHO})A3HOro 3aMblKaHHS Ha
3EMJII0 WaCTO OPHMEHSIOT 323eMJIERHE HERTPann 4epe3 Katymky ¢ HHAYK-
THBHBIM CONPOTHBJEHHEM. PaccMOTPHM Cayual OIHOIOJIOCHOTO NPHKOCHO-
BeHnsi K (asHOMy TnposoAly B TpexdasHoll UeTHpPeXnpoBOAHOH CceTH
380/220 B, nmraeMoil oT BTOPMYHON OOMOTKM NOHMXKaloilero TpaHcgopua-
TOpa, ¢ TJyX03a3eMJeHHOH HeitTpanbio. Kak BuAHO u3 puc. 24.2, T0k npo-
XOJHT Yepe3 Tesio 4esOBeKka, ero OOyBb, OCHOBaHME, Ha KOTOPOM OH CTOHMT,
H uepe3 3a3eMJslollee YCTPOHCTBO HeHTpanm TpaHcdopmartopa. Takum 06-
pasom, ToK Iy Gyner papen

Ug

lg=—"""——
T Ra-+Rys+Rs ’

(24.3)

rne Ros — conpoTHBieHHe OGYBM YelOBEKAa M OCHOBaHMsl, Ha KOTOpOM OH
crout, OM; R, — conpoTHsieHHe 3a3eMAAOLIET0 ycTPolicTBa HelTpaJH.

B ¢opmyne (24.3) npeHeGpersu conpoTHBJEHHAMM (hasHoro npoeoja
N TPYHTa BBHjly OTHOCHTENBHO MaJioro Hx sHauyenus. M3 srtoll dopmymm
CAeNlyeT, YTO €CM CONpoTHBJEHHe OGYBM M OCHOBAHHH ROCTATOYHO BeJH-
KO, TO ONACHOCTL MOpaxeHHs TOKOM CHHXaercsl. EcTectsemno, takoe no-
JIOKEHHE UMEET MECTO, €CJH YEJOBEK HAXOJAMTCH B CYXOM NOMEIEHHH ¢ He-
NpoBOAAIUMME NoJaMM. Urto Kacaercss Rs, TO 9Ta BelWYHHA MaJja HO CPaB-
HeHHIO ¢ Ry 1 Ros.

3HauNTENbHO ONacHee OAHONOJIOCHOE NPHKOCHOBEHHME B CHIPOM HOMe-
IEHHH UJM Ha OTKPHITOM BO3ZLyxe, THe Ros BecbMa MaNo M MM MOXKHO
npeHebpeyb.

276



B 3toM cayuae TOK Iq 3HAUMTEBHO BHILE M PaBeH
Uy

Rq 4Ry

Ilpu manpsxenuu 220 B u Rqy=1000 Ou 710K I, 6ymer nocTHraTh

0,2 A, uTo upe3BHYAAHO ONACHO JJIs JKU3HK venoBeka, OIHAKO Npu oaHO-

¢asHoM 3aMBIKAHHH Ha 3EMJI0 WM HOBPEXNEHHH M30JsLMH OAHON M3 (a3

B CETH C [JyX03a3eMMEHHOH HeHTPanbio M MajdoM CONPOTHBAEHHH 3a3eM-

14
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EHES

Cemo 6-10k8 ___
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Puc. 24.2. IlpukocHOBeHME K Puc. 24.3. TlpukocHoBenue K OR-
OHOMY U3 (ha3HHX NPOBOAOB HOMYy W3 ¢asHEX HPOBOJIOB
yeTHIPEXHPOBOAHON Tpextdas- Tpexda3Hol cer C H30HRPOBaH-
HOlI CceTH ¢ IJIyXO3asemJeH- HOM HeHTpasbio

HOH HeHTpaJblo

JSIIOILET0 YCTPOMCTBA MeHTpasn BO3HHKAeT A0CTaToyHo Goabiiofi Tok K3
K TNOBPEXEHHBIH YYaCTOK ceTH AOJkeH OBICTPO OTK/OYaThCs annapatamu
sawnTel. [103TOMY BePOATHOCTL NPHUKOCHOBEHHS] B 3TOT MOMEHT Yea0BeKa
K KOpNycy NHOBPEXIeHHOro 3JIeKTPONpHMeMHHKAa BeCbMa Maja, YTO siBiseT-
cf BaXKHBIM NPEHMYILECTBOM ceTell € TJVX03a3eMJIEHHOI HEHTDPaJbio.

KpoMe TOro, npn 3aMelKaHWHM OAHOTO H3 rfpoBonos cetn 380/220 B ua
3eMJII0 TIOTEHLMAJ HENOBPEXKJAEHHBIX NPOBOAOB (MPH NpaBHJBHOM pacueTe
pabouero 3azemMieHus HeiTpanu) He npemuiuaer 250 B, uto obecrneunBaet
BO3MOXHOCTb NPHCOEJIMHEHHSI K Takofi CETH CHJIOBHIX H OCBETHTENBHbIX
3eKTPONpPUeMHUKOB, Bblllieyka3aHHble ¥ HEKOTOpBIE ApyrHe NpeHMyLIecTsa
O0YCJIOBJIHBAIOT 06A3ATENLHOCTL NOBCEMECTHOTO NPHMEHEHHS B YeTHIPeXnpo-
BOJIHBIX 3JIEKTPHUYECKHX CETAX NepPeMeHHOTO TOKa TJIYXOro 3a3eMJIeHHsi Heit-
Tpajny, 32 HCKJIOYEHHEM HEKOTOPHIX cJlyyaem, orosopenHbix IT¥YD mu yxa-
3aHABIX Jlajee.

B tpexgasHofi ceTH ¢ H30MMPOBaHHOH HeiiTpasbio TOK I4 NPH HpHKOC-
HOBEHHMH yesioBeKa K (asHomy nposopy (puc. 24.3) onpenensiercss no ¢op-
Mysne (6e3 yuera eMKOCTH CETH)

[q=— 20
* " 3Ra+Rus

(24.5)
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rjae Rys— conpoThBienke H30MsUNK OHOH (a3bl OTHOCHTENBLHO 3eMJH, Oum
(npH yca0BHM OAMHAKOBOIO 3HayeHHs AJA BCeX Tpex ¢as).

U3 Beipaxenns (24.5) caenver, yto npu ucnpapHoil cets a0 1000 B ¢
BbICOKHM YPOBHEM H30OJSILIHM TOK Iy OyleT He3mauuTeseH, H CeTH C H30JH-
pPoBaHHOH HEHTPAJIbIO OKAa3bIBAIOTCA MeHee OHACHBIME IPH OAHONOJIOCHOM
TIPHKOCHOBEHHH, YeM CeTH ¢ IJIyXO3aseMseHHOH HefiTpanbio. [Tostomy [1¥V3
PEKOMEHAVIOT NpHMeHeHHe 3JeKTPHUECKHX ceTeH M YCTPOHCTB C H30JHPO-
BallHOii HEeHTpaJbld B VCTAaHOBKAaX ¢ HOBBILIEHHOH onacHocThio (Topdoxo-
37HCTBA, WAXTH H T. IL).

OjHako B TaKOH CETH NOBPEX/EHHE H3OJALMH H 3aMBlKaHhe Ha 3eM-
Mo ofHOH u3 (a3 MOXKEeT ObTh JJHTENbHOE BPeMsl He OGHAapyIKeHO, a NpH-
KOCHOBEHHE K HenoBpexzeiHoi (pase mpHBENET K TOMY, YTO YEJOBEK OKa-
JXeTcsl Nof NOJHBIM JHHeHHEM HanpsxeHueMm cetu. [Toatomy ITY3 Tpebyior
B 3JIEKTPHYECKHX CETSIX € H30JHPOBAHHON HEHTPanbio NPHMEHATH CHElH-
anbHble YCTPOHCTBA 1751 KOHTPOJIS 3a COCTOSIHMEM H30JsIKH, HEMEJIEHHO
CHTHAJIN3HPVIOILAE O MOBDEXAEHHH H3OJALLH, Ju60 OTKMOYapliue yyact-
KH, B KOTOPHIX NPOU30LIJIO 3aMbIKaHHE Ha 3€MJI0.

OTMeTHM B 3akJlOYeHue, YTO B CHJIbHO PAa3BETBJEHHEIX K NPOTSIKCH-
HBIX CeTIX TPYAHO OfecneynTb NOCTATOYHO BBICOKHH YPOBEHbL CONpOTHBJE-
HHS U3OJSLMH H, KPOME€ TOr0, yKe CKa3blBAaeTCH BJHAHHE €MKOCTH IPOBO-
IOB 1O OTHOLIEHHI) K 3€MJie, YTO MOBBIIZET OHACHOCTH OJHONOJIOCHOTO
NPHKOCHOBEHHA ¥ OTPaHHUMBAeT MpPHMEHEHHE CHCTEMBl C H3OJHPOBAHHOMN
HeliTpaabio.

24.2. Obuwme mepnl BesonacHOCTH

Hns npenorepallieHusi nopaKeHus 3JEKTPUYECKHM TOKOM HEOOXOAMMO
Npekze BCErC HCKIIOYHTL BOSMOMHOCTH CJV4ANHOrO NPHKOCHOBEHHS K TO-
KoBeAywuM vacTaM. B 3tux uweasx ycTaHaBAHBAIOT COOTBETCTBYOLIRE
OTPaXKAEHHs WA TOKOBEAVIIHE YacTH PaclosaraioT ua BBICOTE, HeAOCTyI-
HOH 6€3 crienHalbHbiX TPHCIOCOGIeHHH.

Pacnpenenutenbubie WUTH, UWHTKH, PACHpENENHTEJbHEIE MYHKTH pa3-
MCLIAT B CreLHAaZbHBX NOMeIUeHHAX HJM 3ankpaeMbiXx WIKagax, e HMelo-
KX TOKOBEAYIUMX 4acTell Ha JIHIl€BOH CTOPOHe. 3amKHMBl 3JEKTPOJBHra~
TeJleit M APYTHX 3JIEKTPONIPHEMHHKOB, 8 TaKKe MYCKOBBIX annapaToB J04XK-
Hbl OBITH 3aKPBITBl KOXYXOM M HEJOCTYIHB Jl NPHKOCHOBCHHS.

PeMOHT 3nekTpoiBHraTesell ¥ NyCKOBHX annapaToB BO BpeMs ux paGo-
TH HelonycTHM. Henb3si BEIMOAHATL PEMOHT 3JEKTPONPOBOAKH Ge3 MOJIHOro
OTKJIIOUEHHS BBIKJIOUaTeeM Ha rPYNIOBOM IIHTKE H T. A.

Jlasi HapyXHBIX yCTAHOBOK M BO3ZAYIIHBIX 3JEKTPHYECKHX CETEH YCTa-
HOBJIEHH HEOOXOJMMBIE BLICOTH W rabGapurbi NPHOJHMKEHHS] K PasjHinblM
3/laHHsIM H COOPVXeHHsIM, ofecrieunBalollie HEBO3MOXKHOCTb IIPHKOCHOBEHHS
X npoBofaM. JTH PasMepH 3aBHCAT OT HANPAXKEHHA CETH W ykasaHul B [1YD
Il CTPOHTCJIBHBIX HOPMAXx.

278



[TpaBunamu TexHMkH Ge3onacHOCTH YCTaHOBJEHH TpeGoBawusi Gesonac-
HOCTH, KOTODbie AOJAHB cOOMIOAaThCS OOCHYIKHMBAIONIUM JIEKTPOTEXHHUC-
CKHM NE€pCOHAZOM B IPOuEcCe IKCHAYATALMHI 3JeKTPOycTaHOBOK. [ys 3a-
IMUTE OOCAYXHBAIOLIEro MepcoHala OT INOPaXKEHHH TOKOM M HAelCTBUA
SJIEKTPUYECKOR JYyTH NPHMEHSIIOT pPasjHykble 3alUUTHBIE CPeACTBA M NpPH-
cnocobnens. K HEM OTHOCATCH HHCTPYMEHTH C H3OJHPYIONIKMH PYKOAT-
KaMy, JM3JEKTPHYECKHe NEePUYaTKH, rajomHd H GOTH, Pe3HHOBHE KOBDHKH,
3aNTHBIE OYKH, CHElHaJbHBeE JECTHHLUB H CTPEMSHKH, NEPeHOCHHE 333eM-
JIeHHs] B OTPaxKJleHHsl, & TaKiKe CHTHaJbHBIC NEPEHOCHBle YKazaTeJH Hanps-
JKeHusl H TOKa.

Ipn npouseopctBe pabor B ycraHoBkax no 1000 B npu nosHoM cHs-
TAH HanpsxeHHs HeoOGXoAHMO, YTOGH Bce HEOTK/AIOUEHHHIE TOKOBERYLUIHE
YacTR JPYroro coceiiHero o60pynoOBaHHS HMEJNH HarJyxo 3akKphiThle Orpax-
BeHust u60 HaXOJAMJHCh Ha pacCTOAHHH WJH BHICOTE, NPH KOTOPHX CJY-
qaiiHOe NPHKOCHOBEHHe K HHM paboTamluux HeBO3MoxHo. IlpaBuna paspe-
IHAIOT B ONpeflefleHHBIX YCJNOBHSIX paGoTy 6€3 CHsTHst HanpsKeHusl, AJs
Yero NPHMEHSIIOT 3aIIMTHBHlE CPEACTBA M CHELHAJBbHBE TPHCIOCOBJCHHSL.
B stom cnyyae momxubl paGoTaTh ABOE 3JEKTPOMOHTEPOB, CTAPLIKA H3 KO-
TOPHIX JIOJXKEH HMeThb KBaJIHPHKALHIO NO TeXHHKe 6e30macHOCTH He HHXKe
IV rpynnel, Maanumi — ue Huxe HI rpynnet.

Kak yxe oTMeuanoch, Ype3BHYaiiHO BaiKHOe 3HAUEHHE HMEET YPOBEHb
u3onsuuk. HeoGxonuMo obecneunBaTh HEYKJOHHOE BHINOJHEHHe TpeGoBakHHil
TTYD Kk ycTpOiCTBY 3JEKTPOYCTAHOBOK B 3aBHCHMOCTH OT KATETOPHH MOME-
Ienui. [Ipy AMCTAHLHOHHOM YNpaBJEHHH B 3JeKTPOYCTAHOBKAX CJeAyeT
NMPUMEHATL CBETOBYIO HJIH 3BYKOBYIO CHTHAJIH3ALNIO, NPeAynperxiaiLlyo
paGorarluux O Mycke MeXaHH3MOB, a B HekoTOpbix cayyasx (TII, PII
H T. 1.) — GJOKHPOBOUHBIE VCTPOACTBA, HCKAIOYAIOLLHE BO3MOXKHOCTL LPH-
KOCHOBEHH$i K TOKOBEAYIUHM 4YacT#M, HaXOAMLIHMCS MOA HanpsiKeHHCM.
HyxHo cTporo BHINONHATL NPO(HNAKTHYECKHE OCMOTPH H W3MEPEHHs, Xa-
pakTepusyIollle COCTOSIHHE 3JeKTPOOGOPYAOBAaHHS, B CPOKH, perjaMentu-
poBaHiible HPaBHJIAMK TeXHHYeCKOH akcnayaTtauun [48].

Jnst npepynpexneHnss HaceleHHsi €6 ONacHOCTH, KOTOPYIO NpeACTaB-
J9I0T co60i BCE BHIbI 3JEKTPOOGOPYAOBAHHUSA, LIHPOKO NPHMEHSIOTCA pa3s-
JMyKble BUAB KHbOPMallik, B TOM YHc/A€ MONYJSPHBIC GPOLIOPH, MJIAKATHI,
JekumH, 6Geceibl, TPaKTHKYEMble 3HePTOCHAGAKAIIMHMH OpraHH3alHAMIL

Hapsiny ¢ o6iuME MepaMy 6€30NacHOCTH AJA 3alUMTHl JIO[EH OT Mopa-
JKEHHA TOKOM B CeTHiX H 3JIeKTPOYCTAHOBKAX HEOOXOAMMO MNpPHMEHATH M0
Kpafitefl Mepe OIHY H3 CJellyIOLIHX Mep: 3ALIUTHOE 3a3eMJEHHe, 3aHyJqcnie,
3allliTHOE OTKJIOUEHHe, MaJjble Hanpsxenwa (Lo 42 B), paspenasoune
TpanchOpMaTOPHl, R3OAMPYIOILHe NJoOafKu. BaxHoe 3HaueHHe KMeeT Bbi-
paBHHBaHHe TOTEHIHAJIOB B NpellesiaX YCTaHOBKM WiH ee Yactell. B Hekoro-
PHX cllyganx 6e3 BbIpaBHIBanHus HOTEHUHAJIOB obecneunTth 6e30macloCTb
HEBO3MOXKHO. DTa 3alHTHAA Mepa HPHMEHSCTCH COBMECTHO € 3alHTHLIM
sazeMJeHHCM, 3aHyJIeHHeM H JPYrHMH 3alUHTHHIMH MePaMH.
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Fnasa gBapuaTL natas

3A3EMJIEHME, 3AHYJIEHUE U 3ALLMTHOE
OTKJIFOYUEHME

3aseMJIeHHEM KaKOH-THOO YacTH 3J€KTPOYCTAHOBKM HA3BIBaeTcs Npepua-
MepeHHOe 3JIEKTPHUECKOEe COeAHHENHE ee € 3a3eMASIOIMHM  YCTPORCTBOM.
3azemasiolliee  ycTPONCTBO COCTOMT H3 3azeMiuTeNell H  3a3eMJSICLIHX
1TPOBOIHHKOB.

3aszeMauTens npeicTaBiseT COO0H OAMH MIAH HECKONBKO METaJJIHYeCKHX
CueIHHEHHBIX MeXAY cOGOH NHPOBOAHMKOB (3N1€KTPOAOB), HAXOASILLUXCH B
HenocpeZICTBEHHOM CONPHKOCHOBEHHM € 3eMJell. 3asemMasoliye NPOBOAKH-
Kil — MeTaJiIlueckue NPOBOAMHKH, COeAHHSIOUME 3a3eMJIHTE]b ¢ 3a3zeMJsie-
MLIMH YacCTSIMM 3J1eKTPOYCTaHOBKH.

3amuTHoe 3a3eMjeHMe CJIYXRHT [nf NpeAOXpaHeHHs 0T HopaKeHnd
TOKOM IPH NDHKOCHOBEHWH K MeTaJJIHYeCKHM KOHCTPYKTHBHEIM 4acTAM
97eKTPOYCTAHOBOK, HOPMAJIbHO HE HaXOAAIUHMCH MOz HampsKeHueM, HO
MOTYIUHM OKa3aTbcl 1OJ KHM BCJEACTBHE NOBpexzeHHs usoasunu. OHO
NPHMEHSIETCS] B CETHAX, PaGoTaloOlHX ¢ H30JHPOBaHHON HefTpanwo (Ha-
npumep, 6 wau 10 xkB). Ecnu kopnyc (koxyxX) 3;mekTpoo6opynoBanus He
3a3eMJeH, TO NPH HapPYIIEHHH M3OJNfALKH OAHOH M3 TOKOBEAVIUMX uacTed
MeXJly He3aseMJEHHBIM KOPIycoM M 3eMJeil nosButca Hanpsikenme. Cae-
ZOBATEJBHO, NPHKOCHOBEHHE 4eJOBeKa K TaKOMy KOpnycy Oyjer Tak xe
OMacHO, KAaK H K roJIoMy NpOBOAHHMKY OnHOH (ha3hl.

Ecnu xoprniyc 3a3emJieH, TO NPH NOBPEXAEHHH H30MHLMH oxHoH H3 (a3
yepes Hero OyleT NPOXOAHTE TOK [s, OGYCJIOBJEHHBIH MasblM CONpPOTHBJE-
HHEM 3a3eMJSIOLIero YCTPOHCTBA Ry M 3HAUHTEJBLHBIM CONPOTHBJEHREM H30-
QLMK ABYX HENOBPEXIEHHBIX ¢a3. 3HaueHHe HaNpsKeHHH NPHKOCHOBEHHH
HopMupyercs ITY2.

B anekTpoycrauoskax a0 1000 B ¢ riryxum sazemsienueM HeHTpasiu Hc-
TOYHHKOB IHTaHus (renepaTopos, TPaHC(HOPMAaTOPOB) 3alLKHTHOE 3a3eMJe-
HHE BBIIOJHAETCH NYyTEM NPHCOEAHHEHHS HETOKOBeAVIUMX YacTeH 3JEKTpO-
00OPYAOBaHHs K 3a3€MJIEHHOMY HYJEBOMY NpoBosny ceTH. Takas cucTema
HasblBaeTcs 3anysenuem (puc. 25.1).

B aTux ycranoBkax (ceTsix) NpH 3aMbKauuu onHOH (asel ua KOpnyc
B pesyJbTaTe NOBPeXJeHHs H30JsALMM BO3HHKaeT oaHoasnoe K3 (nyrte
TOKa nokasad ua puc. 25.1), B pesysibraTe KOTOpOro HOBPEXAeHHAs 4acTb
YCTaHOBKH (MM YUACTOK CETH) OTKJIOYAETCS TOKOBOH 3alUMTOM, ueM M obec-
neysBaeTcH 6e301acHOCTb NPHKOCHOBEHHS.

I'napoit 1-7 TI¥YD ycraHOBAEHO, YTO B NOMEILEHHAX ¢ NOBBIIEHHOMH
ONacHOCTEI0, 0CO6G0 ONaCHBIX K B HaPYXKHBIX 3JEKTPOYCTAHOBKaxX 3aillHTHOE
3a3eMJIeHHe HaK 3aHyJenMe OGS13aTeNIbHO BO BCEX CJIyHax NpH HanpsiKeunu
NepeMeHHOro ToKa BHIIe 42 M nocTosiHHOro Toka Beime 110 B. B nomeme-
Husix 6e3 NOBHIIEHHOH ONaCHOCTH 3a3eMJieHHe TPeGyercd NPH HanpsiKeHHH
380 B u BHle nepeMeHHOro T0ka M 440 B M BHIlle NOCTOSHHOIO TOKA.
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3asemJennlo  (3aHyJeHMIO) MOMJIEXAT BCEe METaJIHUeCKHE Kephyca
3JIEKTPOJBUT ATEJIEH, HYCKOBOH annapaTtypel, 3JeKTPOHHCTPYMEHTa, KOHCT-
PYKLMH, Kapkachl u KOXVXH 3JICKTPOTEXHHYECKHX ycrpoﬂcrn, a TaKxe Me-
TaJJIH4YeCKHe YacTH ME€XaHH3Ma C 3u'leKTp0anBOIIOM, MeTadJH4ecKHe prﬁbl
3JIEKTPONPOBOOK, KOPO6a, JIOTKK H T. J. HecMOTPs Ha TO UTO XKHJBIE JO-
Ma OTHOCATCH K NOMelleHHsM 6€3 NOBHIUIEHHOH ONACHOCTH, 3a3€MJEHHIO
(3aHynIeHHIO) TONNEKAT KOPNYCA KYXOHHBIX CTALMOHAPHBIX 3JEKTPONPHEO-
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Puc. 25.1. 3aseMuenne B 3JEKTPOYCTaHoekax xo 1000 B ¢ rayxosasemnch-
HOll HeHTPaNbIO:

a — npucoeNiiHeHHe K HYJEBOMY NpPOBONY CeTH — saRyJieHHe (NPaBHJALHO); 6 — NpH-
MeHenHe $aseMJIOLLero YCTPOHCTBa (RENPaBHALHO)

poe momrocTbio 1,3 kBT M BhlNE, TakKux, Kak NOCYyAOMOEUHhlE, aBTOMaTH-
YecKne CTHpaJibHbie MallMHBL, a TaKKe Kopnyca LIMTOB, LIMTKOB, CBETWJIb-
HHKOB M CTaJlbHble TPYGH, KOp06a, JOTKY 31eKTPONPOBOAOK HA JECTHHYHBIX
KNeTKax, B TEXHHUECKuMX MOANOMLSIX M Ha yeppakax. Merananueckue o6o-
JIoYKy H 6pois Kabenel, KaK npaBHJIO, f0KHE GHITh 3a3eMJieHBl B Hauaje
H KOHLle TPacChl.

He nopnexar 3aseMneHHI0 apMaTypa WM30JASTOPOB, OTTHMKH, KPOH-
HWITeHHBl W OCBETHTENbHas apMaTtypa HpH VYCTaHOBKE HX Ha JepPeBSHHLIX
Onopax, Kopryca JEKTPONPHEMHHKOB C 1BOMHOM H3oasLmeil !, cheMHble HAH
OTKPLIBAIOLIMECH JIBEPH HA METAJVIHYECKMX 3a3eMJEHHbIX mKagdax. B xn-
JILIX KOMHATAX, & TaKkXe B KYXHAX M yGOpHBIX KBapTHDP MeETaJJIHIecKHe
KOPNyca CTalMOHAPHO YCTAHOBJEHHOTG OCBETHTENLHOrD 3MeKTPOOGOPYA0-
BAHHH M NepeHOCHEX OBITOBBIX 3JEKTPOHPHGOPOB H MAlIMH MOILHOCTBHIO AO
1,3 kBt (yTiory, yafHuKH, XOJOAMJbHRKY, INBeliHBle MAIUMHBI W T. J.) 3a-

! IipoiHOH HA3HIBAETCS 3JeKTPHUECKAs WIONALMS, COCTOSILAT M3 pa-
6oyeli H JONONHHUTENLHOH H3ONSIMHH.
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3eMnATh (3aHynsTh) He TpebyercA. B BaHHBIX KOMHATAX MOryT npHMEHSTb-
cs npHGOPH W MALIKHLI, HMEoUIHE [BOHHYIO H3O0MALHIO, KOTOpLE 3a3€MIATH
(sanyantb) ue Tpebyercs. IIpn uCHONB30BawMM B BAHHBIX KOMHATAX Ma-
UMK % NPHGOPOB ¢ OAMHADHON H3OAAUMEH HX METALIHUECKHe Kopryca Me-
06X0AKMO 3a3eMIsITh (3aHYJSATh).

Koprnyca CTanbHBIX WM YYTYHHEIX BaHH COCAMHSIOTCH ¢ HOMOLLBIO
CTanpHOH NOJIOCH ¢ TpyGaMu BOAONPOBOAA AJs1 BbIPABHMBAHMS [OTEHILHA-
JIOB, KOTOpHI€ MOTyT MOSBHTBCA Ha KOpNyce€ BaHHH TpK nOBpeXHEHHH
CKPBITHIX 3JIEKTPONPOBOAOK, HAXOAALUMXCH B KOHCTPYKLUMAX 3maHML.

B ueTHIpexXnpoOBOAHBIX CETAX NEPEMEHHOTO TOKA € IyX03a3eMJIEHHOH
HEHTpaJIbIO MPHCOELHNEHHE KOPIYCOB 3JIEKTPONPHEMHHKOB H APYTHX yacTelt
3JIEKTPOYCTAHOBOK, NOMJIENKAIMX 3A3€MJICHHIO K 3a3eMiHTensiM, 6Ge3 NOMA-
KJIOYenHsi K HY.1€BOMy SallMTHOMY NPOBOAY Ke paspewlaercs, H6O NpH
3TOM He OOecneuuBaeTcsi 6€30macHOCThL Jofeil (CM. pHC. 25_1), MOCKOJIBKY
NpH 3aMBIKAHMH Ha KOpNyC yepe3 [Ba NMOCJEOBATENBHLIX 3a3eMJIeHHs TOK
onnodasHoro K3 MomxeT okaszaThCsi HENOCTATOUHBIM AAs cpabaThiBaHUS
3aLUKUTHL

ConpoTupJiieHne 3a3eMASIONIETo YCTPOHCTBA HeHTpaJjell reHepaTopos H
TpancyopmMaTopoB AoaxHO GbTL B ceTsix 380/220 B He Gonee 4 Om*. [lo-
CKOJIbKY 3a3eMJIEHHe HA MOACTAHUMAX ABNAeTCS OOLUMM K pas yCTAaHOBOK
BEICOKOTO HaIpsiZKCHHS,, TO B HCKOTOPHIX CJyuasx, OnpedesnenHeix I[1Y3,
STO COHPOTHBJICHHE TPHXOIHTCH NpHHHMATh Ha OCHOBAHWY CIIeLHAaJILHOrO
pacycTa B 3aBHCHMOCTH OT BO3MOMHOTO 3HayeHMsl TOKA 3aMLIKaHuUA Ha eM-
JIIO B CETH BBICLIErO HANpsiKeHHS.

YerpolicTBo 3a3eMaennss W 3auyneHus. B xkauecTBe 3azemsmtenell coe-
JAyeT B NEPBYIO Ouepesb HCHOMB3OBAaTh TAK Ha3bIBAaEMble €CTecTEeHMble 5a-
demautesu. K HIM OTHOCATCH BOAONPOBOJHBIE H [APYrHE MeTaJUIHYECKHE
Tpy6onpoBoibi 6€3 aHTHKOPPO3HOHHOTO MOKPBITHS, 32 MCKJIoYeHHeM TPyGO-
NPOBOJIOB C TOPIOYMMH XKUAKOCTAMH WJIM TOPIOYMMH M B3PHBYATHIMK Ta3a-
MH, CBHHUOBHIE OGOJIOUKH Kafesiell, MeTalJHuecKHe KOHCTPYKIMH M apMa-
Typa KeJe300eTOHHBIX 3AaHHi W COOPYXEHHH, HMEIOUIMX COoefHHEHHE C
semsiedl, QYHAAMEHTE, METalJHYECKHe IUNYHTH, OOCalible TpyGH W T. A.
AmomunueBble OGONMOYKH KaGeseit M rojble aJIOMHHHEBHE TNPOBOAHHKH HC-
NOJIb30BaTh B KayecTBe 3a3eMJIHTENel He paspenlaercs.

B Tex cay4asix, KOTAa €CTECTBEHHBIE 3a3EMJMTENH OTCYTCTBYIOT WAM
HX CONPOTHBJEHHE MpeBblllaeT TpebyeMoe 3HAYEHHE, YCTPAHUBAKOTCH HC-
KYCCTBEHHbE 3A3€MJIHTEJH, COCTORLLME K3 OTPE3KOB YINIOBoW cTanm (pas-
Mepamu 50XE0X4 mMmM) annHoR 2,5—3 M, HEKOHANLMOHHBIX CTAJBHLX TPYG
nuamerpoM 50 MM TOi 3Ke AJIMHBl ¢ TOJILHHON CTEHKH He MeHee 3,5 mm,
OTPE3KOB KPYIJIOH CTanu AnameTpoM 12—14 MM, AnuHONH Ao 5 M u Godee.

* 3TO CONpPOTHBAEHHE AOJIKHO GLITH 06GECNeYCHO ¢ YUCTOM HCHOJb30-
Bauusi eCTeCTReHHBIX 3a3emsuteneil (cM. fanee). OnHako Bo meex caygasx
CONpOTHBACHHE HCKYCCTBEHHOTO 3a3eMJHTENsl JIO/KHO OBITh HpH TOM IKe
HanpsicHuH e 6once 30 Om.
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YKaszaHrHe OTPe3KH (3JEXTPOAB) NMOrPYKaKTCH B TPYHT Ha PaCCTOSHHUE
JAPYr OT Apyra HPHMEPHO 3 M U COEAMHAIOTCS Mexkay co6OH cTanbHO# no-
Jiocol pa3mepoM OGBIIHO 40X4 MM.

Bepxuue KOHUB 3J€KTPOJOB NOJIXKHE OBITH Ha ray6une 0,6—0,7 M ot
noeepxHoctH. COEAMHHTENbHAS 10J10Ca IPOKJIAABIBAETCH B Tpallee IayOH-
Hoii 0,6—0,7 M. Bce coennHeHHs! OCYLIeCTBASIOTCA CBaPKOH.

KonnuecTBO 3JEKTPOIOB 3aBHCHT OT WX PasMepoB, VAEIBLHOrO CONpo-
THBJIEHHS] TPYHTA, IJyOHMHBI IIPOMep3aHUA M HEKOTOPHIX JAPYTHX (aKTOpOB M
ONPENENAETC Ha OCHOBAHHMH CHELHaJbHOrO pacyera, KOTOPHIH HPHBOAWTCA
B [49].

B kauecTBe 3a3eMJIFIIOIUMX M HYJEBBIX 3alUHTHBIX NPOBOIHHKOB B 3J€K-
TpoyctaHoBkax 0 1000 B moryr 6bTh HCHOJB30BaHBl METAJJIMYECKHE KOH-
CTPYKUHH 3AaHui (ecin obecnednBaeTcs Haje:XKHOe CoeJMHEHHe 3BEeHbEB
BCEH LeMu), CTajbHble TPyOBl 9JEKTPONPOBOJOK, AJIOMHHHEBHE OGOJOYKH
Kabenell, MeTannnyeckne TPYGONpoBoaE (Kpome TPyGONpOBOAOB C TOPIOuH-
MM ¥ B3PHIBOONACHBIMM CMECSIMH, KAaHAJU3alLMH, LIeHTPaJbHOIO OTONJICHHS),
MeTajyinueckue KOXVXH HIRHONPOBOAOB, MeTaJiIH4ecKHe Kopob6a H JIOTKH,
HyJieBele paGoune mposojpa 3JeKTpHueckoit ceth !, He paspelliaercsi HCHoMb-
30BaTh B KayecTBe 2a3eMJSIOLINX W HYJIeBBIX 3alHTHHIX NPOBOJAHHKOB TOM-
KHE MeTasnnieckue 0GOJIOUKH TPYGYaTBIX NPOBOJIOB M CBHHLOBHE OOONOMKH
Kabeneii (ATIIP®, ACPT u 1. n.).

B snextpoyctamoekax no 1000 B ¢ rayxuM 3a3emfeHHeM HeHTpasn
HyJleBbIe 3alHTHHIE NPOBOJHHKH JOJKHB OBITE BHIGpaHbl TaKuM 0OGPasoM,
yTO6B MPH OfHODA3HOM 3aMBIKAHWH Ha KOPNYC WK HA HYJEBOH NPOBOJHHK
NPOHCXOAKAO OBICTPOE OTXJIOYeHHE 3aluuToil nedekTHoro vuactka. Ilpasu-
J1a YCTpoOHCTBa 3JIEKTPOYCTAHOBOK TPeGyIoT, YTOGH npH 3TOM TOK oAHodas-
Horo K3 B HauGonee yaanenHOl TOYKe liemu mpeBblIan He MeHee YeM B
3 pasa HOMHHAJBLHBIE TOK NJABKOfl BCTaBKH GamiKaiillero npeaoxpaHHTedst
HJIH HOMHHAJbHBIH TOK KOMGHHHDOBAHHOrO HJH TENJIOBOTO pacLenHTess
aBTOMATHYECKOTO BBIKJIIOYATEJS.

B BO3AywHbBIX ceTAX NePeMEHHOro TOKa 3aHyJeHWe OCYIIECTBIAETCS
NpH NOMOILLH HYJEBOTO HPOBOA, NPOJIOKEHHOIO Ha TeX ke ONopax JHHHH,
yro W (asubie npoBosa. Ha KoHUaX BO3AYWHBIX JHHUA (MK OTBETRJEHHI)
naunoil 6osiee 200 M, a TakKe Ha BBOJAX B 3/1aHuS, JEKTPOYCTAHOBKH KO-
TOPBIX NOAJEXKAT 3aHYJIEHHIO, JIOJKHBI BHIMOJHATHECSH HOBTOPHEIE 3a3eMJe-
HHSl HYJIEBOTO npoBoAa OOLMM conpoTHBjeHueM B ceTsix 380/220 B — ne
Gonee 10 Om, npu 3TOM CONPOTHBJEHHE KaXKIOTO K3 NOBTOPHBIX 3asemJe-
HHH J101XHO ObITE He Gosee 30 Om.

Jasi 1OBTOPHOTO 3a3eMJ€HHs CJEAYET B [EPBYIO OYEPENb HCHOJb3O-
BaTh €CTECTBEHHHIE 3aseMiauTeny. ITOBTOpHElE 3a3eMJ€HHs MOBBILIAIOT VCJIO-
pusi 6€301acHOCTH, OCOGEHHO Npu OGPHBAX YJEBOro Nposoja. B BozaylIHbIX

i HyneBble NpOBOAA JIMHHH 3anpelilaeTcsi WCHONb30OBATh IVl 3a3eMJe-
HHA 3J€KTPoOCOPYAOBaMe, NHTAIOLIEToCs 1O APYTHM JUHBAM, TaK K&K OHH
MOryT OHITh OTKJIOUCHH Il PeMOHTA.
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nuimsix gamHoit 1o 200 M M kaGenbHBIX ceTAX J06Of IJMHbLI NOBTOP-
Hble 3aseMJyehnst He TpeOVIOTCS, Tak Kak B HHX OGPHIB HYJIEBOH XHJH Ma-
JIOBEPOATEH. B xuabix JAOMax ¢ 3JIRKTPOIVIHTAMH B KBapmpax TNOBTOPIIbIE
3a3eMJICHHS BRINOJHSAIOTCH H HPU KaGedbHHIX BBOJAX.

3alKTHOe 3aseMJyelHe H 3aHyJeHHe He Beerja oGecreuvBanT HEO0XO-
JUMBIE YCJIOBHSI 6€30NACHOCTH JIIofieH, CONPHKACAIMIHXCH C JIeKTPOYCTAHOB-
KaMH, TaK KakK Jaxke mpu Toke oanotasHoro K3, mpeBmwaroliem B 3 pasa
HOMHUHAJILHBIA TOK, NMJIaBKOH BCTABKH MPeAOAPAHHTEIS MM PaClUENHTeNs aB-
TOMaTa, CpabaTbiBaHye 3allHTH NPOHCXOAHMT C HeKOTOPOiH BHIAEPIKKOH Bpe-
MeHn (MHOrZa B HECKOJABKO MHHYT). B 3tux ciyuasx penecooGpasHo, oco-
6eHHO B MOMEIUCHHAX C MOBHLILEHHOH ONAaCHOCTBIO, RAONOJHHTEJBLHO K 3aIy-
JIEHHIO HPHMEHSITh 3QUUTHOE OTKAIO4EeHUE.,

Annapatsl 3aIMTHOTO OTKAKOYEHMS MpEeACTABAAIOT cobOH apTOMaTH-
YeCKHe BHIKJIIOYaTeNH, CHabGXKeHHbe YCTPOMCIBAMH, PearnpylolluiMH Ha TOK
yTeukH. OCHOBHOH YacTBIO YCTPOHCTBA 3alUTHOTO OTKJIIOYEHHS NBJSETCH
Intdepernnanbublii TpaHchopMaToOp TOKA, NEPBHYHOH OGMOTKOH KOTOPOTO
CIyXaT NpPoBOAA 3allKilaeMod cetn. Ko BTOpHuHOH OOGMOTKE NpHCOeAKHSA-
€TCsl CXeMa, HENOCPeACTBEHHO BO3ZIEACTBYIOU(Aast Ha MeXaHH3M OTKIIOUEHHA
BBIKJIIOYaTES1.

CyuiecTByer Gosbliioe pa3HooGpasue BHAOB YCTPOHCTB 3aLMTHOTO OT-
knovenus. Haunbonee coBepleHHBIMEM —SBASAIOTCA YCTPOHCTBA  BHICOKOH
4yBCTBUTEJILHOCTH, pearupyioliie lie TOJbKO Ha IVIYXO€, HO M Ha HEnoJHOe
3aMblKaHKe Ha 3eMJI0. Takue ycTpoiicTBa NPH NPaBWILHO BHOGPaHHBIX
yCTaBkax TOKOB YTeukH (oxono 30 MA) o6aanarT GosbLIMM GHICTPOMENCT-
BHEM H 3aIUMINAKOT Y€JOBEKAa naxke NPH OAHONOJIOCHOM NPHKOCHOBEHHH K
TOKOBEAVILHM YacTHAM.

Oyukuuy yCTPOMCTB 3ALIMTHOO OTKJNIOYEHUS! CBOMASITCA K CJeNyFolle-
My: a) 3allura OT rIyXOro 3aMbHIKaHMSl Ha 3eMJ0; 6) 3aliMTa OT HEHOJKO-
r0 3aMBIKaHMA Ha 3eMJII0; B) aBTOMATHYECKHH NOCTOSHHBIH KOHTPOJb CO-
CTOSAIHMA M3OJSILKH CeTH M licrefi 3aseMyeHusi (3aHyJeHHsl); T) CaMOKOHT-
poJib.

HauGosnee npocThle annaparthl S3amMTHOrO OTKJKYEHHH CPaGaTHBAOT
fpH 3aMBIKaHMH Ha 3eMJI0 C BpeMeHeMm oTkioveHusn 0,1—0,2 ¢ u obecieyn-
BalOT 6€30MacCHOCTh TOJBKO IpH NPHKOCHOBEHHH K 3a3€MJIEHHBIM HETOKOBE-
NYUHM YacTsIM, OKa3aBUIMMCS NOJ HanpsXKeHHeM.

HefictBue ycTpoicTBa 3aliTHOTO OTKIIOYEHHS OCHOBAHO Ha TOM, 4TO
yepe3s auddepeHtanbHblil TpaHchOpPMaTOpP TOKA NPONYCKAIOT BCE NPOBOJa
3aliuIaeMol JIMHHH, BKJIOYAst HYJIEBOH NpoBOj, 6jarogapst ueMy reomer-
pHYECKass CyMMa TOKOR D2BHA IVJII0 JlaXxke NpH HECHMMETPHYHOH Harpyske
¢a3. Ilpn TakoM paBHOBeCHH TOKOB VCTPOHCTBO He cpaGatmBaet. Ilpu 3a-
MbIKaHKK OAKOI (pasbl Ha KOpIyc BO3HMKAaeT TOK YTeUKH, He NpOXOopsiui
ycpe3 andepentuaneHbfi TpaHchopMarop Toka. BosHukumii npu sToM B
RuddepeHnanbiom Tpancopmartope TOK HeGasnaHca BHISBIBaeT cPabathi-
BaHHE YCTPOHCTBA 3aIUMTHOTO OTKAIUEHHS.
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VYeTaBKa Ma TOK yTeukKH [0JXKHa ObITh 060.Jbll€ €CTECTBEHHBIX TOKOB
YT€UKH  3JeKTPONPHEMHHKOB, MDHCOEJAHMHAEMBIX K 3alllMlllaeMOH ceTH, B
NPOTHBHOM cayyae MOIYT BO3HHKATL JIOXHbIE OTKJIOYcHHA. Bmecte ¢ Tem
3arpy6seHHe YCTABOK TOKOB YTEYKH CHHXK&ET HANEXKHOCTb 3alWTHl OT HO-
paxKeHHs 3MeKTPHYECKHM TOKOM.

[IpiimeHenne yCTPOHCTB 3alUKTHOro OTKJIOYEHHS B 3JEKTPHYECKHX Ce-
TAX XWIBX H OOLUECTBEHHBIX 371aHMH B Maluell cTPaHe BeCbMa NePCHeKTHB-
no. X BHesipeHHe NO3BOJMT PE3KO COKPATHTH 3JEKTPOTPABMATHIM.

H3-3a oTcyTCTBHS ONBITA HCHO/NBL3OBAHWA YCTPOHCTB  3alUTHOrO OT-
KJIOUEHHS] B CETAX XMJBIX KBapPTHP NOKAa 3aTPyAHHTEJLHO AaTbh HCYEPIH-
BaIOlIHe PeKOMenAallny MO HX yCTAHOBKe.

INo-BuauMomy, HauGosee Lenecoo6pasHo yCTaHaBIMBAaTbL anmapaT 3a-
LUHTHOTO OTKJIOUEHHs Ha BBOAe B KBapTHDY. B 3TOM cayuae ero caenyer
BEIGHDATL 1O PacYeTHOMY TOKY HArpysKu B 3aBHCHMOCTH OT NPHHATOrO B
NpoeKTe YPOBHA 3JeKTpHHKAaUuKR KBapTHp. B KaTanorax Ha GLITOBblE 3J1EKT-
ponpu6opL OTCYTCTBYIOT AAKHBIE O TOKAaX YTEUKH B PEXHMME HOPMaJIbHOM
paboTHl, YTO 3aTPyAHAET BHOOp pelie YTEuKH,

Npumenenne paspeasomwnx TpancdopMatopoB, CTpeMseHue K CO3[a-
HUI0 HaubOJBUIMX  YAOGCTE TNPHMBEJIO K YCTAaHOBKE B BAHHBHIX KOMHaTax
KBAPTHP, TOCTUHML ¥ OOUIEKHTHH HITeNnCeNBHEIX DPO3ETOK s BKJIOYEIHs
B HHX HEKOTOPHIX OBITOBBIX 3.€KTPONPHEMHHMKOB, HOTPEGAAIOIIHX HEOOJb-
IVI0 MOLHOCTL. K TakuM 3JeKTpOnpueMHHKAM OTHOCATCH 3JeKTPOOPHTEH,
BuOpaukonHble npubopul  AAs  Maccaxa u T.1. OoHako ycTanoska mHITell-
CeJbHOH PO3ETKH B BAHHOH KOMHATE C NpPHCOERKHEHHEM ee HENOoCPeACTBEeHHO
K CEeTH KBAapTHPH NpPEACTaBJseT Ge3ycJOBHYIO ONacHOCTb aasi Juofed M
ITY3 3anpewtena. Jleso B TOM, 4TO B yc/lOBuSiIX BZHHOH KOMHATH (OGHMHO
KpaliHe TecHoe MoOMelleHHe, B KOTOPOM HMEIOTCA 3a3€MJIEHHHIE METaJH-
YecKHe YacTH — KpaHel, TPYObHl M BaHHA W T.1.) HEHCHPABHOCTE H3OJALNK
9JIEKTPONPHEMHHKA HAM IUTencesbHON pPO3€TKH MOXeT MHPHBECTH K TeAXKe-
aeiM TpaBMam. lllTencesbnas poseTka B BaHHOH KOMHaTe ROJXKHa BKJIO-
9aThCH TOJILKO uepe3 paspeasioltuii Tpancgopmatop, Giaroaaps yemy Ohi-
TOBOH 3JEKTPONPHEMHHK H30JIHpYyeTcss OT OOLleli ceTH KBapTHpPH, T.e. HC-
KJIIOYAIOTCH VCJIOBHS, BH3BIBAIOILHE NOBBILIEHHYIO ONACHOCTb.

Bropuyhyio 06MOTKY paszpeasiiomero TpaHchopMaropa H 3JeKTPONPH-
eMHHK, MHTAOILHACH OT Hero, 3aseMJATh 3anpelleHo.

IIpu oTcyTcTBHM 3a3eMJIeHHMSl NPHKOCHOBEHHE K HacTAM, HaXOAALIUMCS
HOJ HalpsiXKeHHeM, WIH K KOPHycy C NOBPEXJIEHHOH H30JsiLMeH He cospaer
ONAacHOCTH, T4K KakK BTOPHYHas CeThb pe3jensiollero TpaHcdopmaropa kKo-
POTKA ¥ TOKH YTEYKH B Hefl npM mcnpapHO# usonsuwy HeBenuwku. Ecau npu
9TOM BO3HHKaeT MNOBpeXJieHHe H3oAAUMH W Ha Apyroé ¢ase BTOpHUHOM
ueny (ABOHHOe 3aMHKaHME), TO Ha KOpPIyCe 3JeKTPONPHEMHMKA HOABHICH
HanpsiKeHHe N0  OTHOIUEHHIO K 3eMJe, YTO B HeGJAarONPHSITHHX CAYVYanx
(nanpuMep, NPOBOASILKE 1O B BaHHON KOMHATE) MOXKET OKasaThkCsl OHac-
HbIM. UTOOM yMeHbHIHTh BepPOSITHOCTh NOSIBJIEHHS [BOHHBIX 3aMBIKaHMil, K
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paspensolieMy Tpanchopmatopy He cleayer npucoefuustb Gosee OAHOH
pozetkH. KpoMe TOro, camu pasfesioliine TpancopmaTopbl A0JKHE HMETb
BLICOKHH YPOBeHB H3OJSILMM, YTO AOCTHrA€TCH CHeLHaJbHHIM HCHOJHEHHEM.

Pazgen sBoCbMOM

SKCNNYATALIMNA DNEKTPOOBOPYAOBAHUSA
HUIbIX U OBLLECTBEHHbLIX 34AHUA

Mnaea gsapguaTb WecTas

SKCNNYATAUMSA DNEKTPOOBOPYAOBAHUA
HUIbIX 34AHMA

OcHoBHEIME OCLUKMH JIOKYMEHTaMH, KOTOPHIMK perJaMeHTHpyoTcs Tpe6o-
BaHHs B OOJ4CTH 3KCMJVATALHE 3JCKTPOYCTAHOBOK JIOOHIX 37aHRH, sBJsA-
1orcs «[IpaBuaa TeXHHYECKON 3KCIJYATalMH SJeKTpOYCTaHOBOK NOTpeGHTe-
Nefi» 1 «[IpaBrna TexHuku 6€30NAaCHOCTH NPH 3KCIMyaTallud 3JEKTPOYyCTa-
HOBOK notpeGuteneii»  [48], YTBepzKJIeHHble l'ocsnepronanzopom
MusncrepetBa snepretuku M aaektpudnkauru CCCP,

OTH npaBuia  ABRJAIOTCH  OOLUEecOIO3NBIMKH 4 06s3aTeNbHH s BCex
norpebuTenell 3J€KTPOIHEPrAM HE3ABHCHMO OT HX BeJOMCTBEHHOH NPHH&N-
JeXHOCTH. BmecTe ¢ TeM PSIAOM MHHHCTEPCTB H BeLOMCTB, MpeXie BCero
MHHHCTEPCTBAMH KHJIHIIHOTO H KOMMYHAJNBHOTO XO3$HCTBA, H3jaHH MH-
CTPYKILMII ¥ YKa3aHIlis, KOHKPeTH3HPYVIoLuIve TPpeGOBaHus B 06JaCTH 3KCIIya-
TAUMH Pa3iMYyHBIX YCTAHOBOK, HANPHMED 3JEKTPHYeCKOro OCBellleHMsl, Jud-
TOB, BEHTHNAIMH, KOHIHUHOHHPOBAHHUA, 3JEKTpoceTell, 3JEKTPOIIHT, NPOTH-
BOMOXKaPHbLIX YCTPOHCTB W T. A.

B npeawmayiinx pasjenax KHIIH YKe TOBOPMIOCH O IIMPOKOM H BCe
YBEJIHYMBAIOIEMCS HCIOJIb30BAHKH 3JEKTPHUeCKHX npubopos B ObiTy. Hn-
TEPECHO OTMeTHTb, YTO B HACTOSMIIEE BPEMsi NOJAYYaeT DacnpocTpaneuue
HOBOE HamnpasjicHHe B OOOpYNOBaHHH KBapTHp GJIOKaMH KyXOHHOH MeGeaM
€O BCTPOEHHRIMH NPHOOpaMH, HO3BOJSIOIMMH DasMellaTbh OGOJBILOE YHCJO
npu6opos Ge3 yBeJWueHHs IWIOI@AH KyXdu (1o BeptHkaamn). OTtaenbHule
npuGOPHl  (KOHAHIHOHEPE], IJIOCKHE 31CKTPOBOJOHATPEBATENH HHpparpac-
HBle HarpepaTe/Jll B BaHHBIX KOMHATax M T.J.) MOTyT BCTPaMBATLCS B
CTPOMTENbHBIE KOHCTPYKUUA. IT0 crnocoGeTByeT elle GosblieMy Hacblule-
HHIO KB2PTHpP OBITOBBIMH NpHOOPaMu.

Poct BHyTpHKBapTHpHOrO nOTpebjeHHsA, OCHallleHME HHIXKEHEPHBIMH
cayx6amu, pasBuTHe OOIEJOMOBHIX YCTAHOBOK (ZOMOBHE INpayeyHbie,
raajuabHble, CYIUMAKH, CHCTEMBl NBJIEYAAJeHHs B KPYIHBIX 3JaHHAX) He-
COMHEHHO YBeJNHYHBAaeT O0DbeM pPeMOHTHBIX, NMpPOMUJIAKTHYECKHX H JPYIHX
pa6ort, pesko nosbllaer TpeGoBaHus K 3KCHNyatauui sfianui. OcoGoe BHH-
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MaHHe CJICAYeT YAensTh NOCTOSHHOH TOTOBHOCTH K paGoTe BCEX BHAOB NpoO-
THBOMNOXAPHHX YCTPOHCTB, TPeOOBAHUS K IKCIJIYAaTalliH KOTOPHIX VCTaHOB-
JIEHB! CrieHaJbHEIMH NPABHJIAMM.

Iporpeccuproii $HOPMO# 3KCNNYAaTALKOHHOTO OGCAYKHBaHHS HHIKeHep-
Horo obopynoBaHusi XuiauliHoro xossiictsa feasercs OJC, npu kortopoi
NOBBILAIOTCH TEXHHWYECKHH YPOBEHb 3IKCIyaTallMM, HaAEXKHOCTb PaGOThH
HHXKeHEPHOTO OGOPYAOBAaHIS, COKpalllaeTcs YHCJIEHHOCTb 3KCHJIVaTaLHCH-
Horo nepconana (cM. ra. 23). B panpueiimem OJC craner oaHnM u3 3.ae-
MEHTOB oOwe# cucreMbl ACY, XHIHNIHO-KOMMYHAJbHOrO —XO3fHCTBA
paiioHa, roposia uian naxe obnacTh. B HacTofllllee BPEMSl BO BCEX THIOBbIX
NPOEKTaX 3NEKTPOOGOPYIOBAHMS 3[aHuil NpelyCMaTPHBAeTCsl NOAK/OUEHHE
K nyuxktam OJIC.

Cornacno paspa6otkam AKX nyuktel OJC (mucneruep) Moryt Heno-
CPe/ICTBEHHO YNPaBAATL HHMKEHEPHHIMH YycTpoficTBaMu M PYKOBOAWTE TICP-
conasom. Jlpyras ¢opma oprauusaumn OJC 3aknouaercs B TOM, YTO
JHCNIETYEPCKNH NYHKT SIBJSIETCA TOJBKO MecTOM cGopa uudopMauuy M no
Mepe HajloOHOCTH BHI3BIBAET COOTBETCTBYIOLIMX CMELMAJNHCTOB H3 CHELHaNM-
3HPOBAHHHIX 3KCHJyaTaUWOHHHX cayx6. Ilo Mepe Hakomnjenus OnHTa 6y-
YT, NO-BHAKMOMY, BBEIGpaHBI HauGosee paumonasbHeie (OPMBI OpraHusa-
wn OJIC.

MaccoBoe BHeZpeHHE 3JIEKTPOIVIMT NOTPe6OBanO CO3AAHHS CHELHaIH-
3HPOBAHHBIX XO03PacCUETHBIX YYacTKOB, OPraHH3VEMBIX IO TSPPHTOPHAJBLHO-
My NpH3HaKy. DTH VYaCTKH OCVILECTBJSIOT PETYJAPHBIH KOHTPOJBL 3a paGo-
TOH SKCIJYVATHPYEMHX 3J€KTPOIJINT B KBapTHPax, a TakXe 3a MoOHTHpYye-
MBIMH BHOBb. BpHrajiel crneunasnsHpOBaHHLIX YYaCTKOB, pacnojararliiie
HeOOXOAMMBIM HHCTPYMEHTOM, MaTepHajJaMud H 3aHacHBIMHM YaCTSAMH, OCy-
IMeCTBJSIOT PeMOHTHHE paGOTH B KOPOTKHE CPOKH. KpOMe 3KCHiyaTauHoH-
HBIX YYacTKOB B COCTaBe TaKOro HOAPa3fe’eHHsi HMeeTCsl PeMOHTHHIA Lex,
KOTOPHIH BHINOJHSIET KaNHTaJbHB{i PEMOHT 3JIEKTPONJMT, a TaK:Ke CHOCO-
Gen HM3TOTOBJATH HEKOTOPHlE JETajd, BOCCTAHABJIHBATE KOU(OPKH H T. I
TlepcoHan yu4acTKOB CHaGXKaeTcsi C/yXeGHEIMH HHCTPYKUHSIMH, KOTODBIMH
0653aH PYKOBOACTBOBATECH! B paboTe. YkasaHHas ¢opMa OpPraHMsanku
00CTy XKMBAHKS SNIEKTPOIUIHT, MCNoOnb3yeMas B Mockee u Apyrux ropozaax,
BrioJiHe ceGsi ONpaBABIBAET.

BaxHefile#i o6nacThi0 3KCIyaTauHyd fIBJSETCS NpHEMKa CMOHTHPO-
BAHHOrO 3JIEKTPOOGOPYAOBaHHs HOBHX a0oMOB. O6LeM M HOPMBl mpHEMO-
CRATOYHHIX HCTBITaHuil ycTanoBnenbl pasienoM I-8 [TY3 u CHull I11-33-76;
KpOMe TOrO, CleAyeT PYKOBOACTBOBATECH MOHTAXKIBIMK ¥ 32BOJACKHMH PH-
cTpykumusivi. OTMeTHM HanGoslee BaxKHble BONPOCH, CBS3AHHEIE ¢ [PHEM-
Koli B 3kcmayatauuio. Ilpexne Bcero mpu npueMke 31eKTPO0OGOPYAOBaNHst
1eobX0HMO PacrolaraTh NPOTOKOJNAMHM M aKTaMi O pe3yJbTarax HaMepe-
HuHl B ONPOGOBAHHS BCeX CHCTeM, BHINOJHAEMBIX MOHTAXXHBIMH M HaJalcy-
HBIMM OPraHH3aUMAMH. DKCIJyaTALHOHHBIM OPraHH3alksiM HOJKHH OHITb
nepeiaHbl YePTEKH OJHONMHCAHBIX PACUETHHIX CXEM M NJIAHBI 3/IEKTPHYECKHX
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ceredl, KOTOpble HOJNKHB XPAHHTbCH K NPH PEKOHCTPYKUHH YTOYHATHCA.
O6cnyxkupaiolinil nepcoHan noJxeH 6bTh O3HAKOMJIEH ¢ 3THMH CXeMaMi H
PYKOBOACTBOBATECH HMH B paborTe.

ConpoTusiienne W3OARUME  DACHPEACNMTENbHBX  YCTPONHCTB, LIHTOB W
TOoKONnposonoB a0 1000 B, CHIOBEIX W OCBETHTENBHHBIX ceTed,, BTOPHYHBIX
uenel yrnpaejeHHs, u3MepenHoe MeraomMetpom 1000 B, nomxkHo GHITL HC
Menee 0,6 MOm. Oco6oe BHHManne HOMKHO YAENSITHCH COCTOSHHIO CKpH-
ThIX 3JIEKTPONPOBOAOK, B MEpBYI0 Ouepelb 3aMOHOJHMYEHHBEIX B CTPOHTENb-
HBle KOHCTPYKLHH.

Heo6xopuM0O TIMaTeAbHO NPOBEPHTL MHCAPABHOCThL pabOTH pacuenute-
Nell aBTOMaTHYECKHX BHIKJIOUaTesnell Ha MHOTOKpaTHHE BKJIIOYEHHst M OT-
KJIIOYEHHS].

Co6pannble cX€Mbl ynpapjeHHst H CHTHAaJHM3allMM OnpoOyloTcst Ha npa-
BHJIbHOCTb (PYHKUHOHHPOBaHMs. IIpou3BOAMTCS OCMOTp  333€MJISIIOLLEIO
ycTpoiicTBa W 3auyJIAOLIMX NPOBOAHKKOB AOCTYMHLIX AJA ocMoTpa. Benoa-
HfeTCsl NPOoBepPKa CONPOTHBJeHHS INeTiaH (a3a—HYJIb B COOTBETCTBHII C
Y3 1-7, aubo nyTeM HENOCPEACTBEHHOTO M3MEpPeHHs CONPOTHBAEHMs (ua-
me), nu6o uamepeHHeM ToKa opHodasHoro K3 Ha kopnyc uiM HyJieBoi
NPOBOA CllelHaJbHEIMH HpUOOpaMH (pexe).

I'lpoBepka TeXHHYECKOrO COCTOSIHUS 3JEKTPOIVIUT NPOH3BOAMTCA HO Clie-
LHANbHOH HHCTPYKLMH, B KOTOPYKW BK/IOUAETCS] H HHCTPYKTaXX HaceJielHsl
0 palHOHAJLHOM MNOJb30BAaHUK € LEJbK 3KOHOMMH 3HEPrhH, a TakXke O
npaBuiax TexHHKH 0€301acHOCTH.

Texymumii pemonT 3jdekTpoobopynoBanusi OCyLIeCTBJf€TCS HA OCHOBA-
HuH TexHHUeCKMX YKa3aHHI N0 OpPraHM3aunMH ¥ TEXHOJOTHM TeKyllero pe-
MOHTA XHJBIX 34aHMil, COCTaBJeHHbIX JleHUHrpaackuM otaeneHnem AKX.
B ykaszaHmsix yCTaHOBJIEHH nepeuenb PEMOHTHBIX PaGOT H HOPMH BpeMeHH
Ha ux BhnojHeHne, HanGonee paxxuble u3 3THX paboT ciepyoLbe:

3aMeHa OTAEJBHBIX YUYacTKOB 3JIEKTPODNPOBOAKH Ha BBOAAX B KBap-
THPY;

fepeTsKKa OGBHCIIEH OTKPHITON MPOBOAKH H YCTAHOBKAa AONOJHHTEJb-
HHEIX Kpenyeunit;

3aMeHa BHIKJIOUATENEH, NaTPOHOB, PO3ETOK B OOIIEJOMOBBIX HOMeLLE-
HUSK;

PEeMOHT TPYNNOBHIX M PacnpenCNHTENbHBX ILHTKOB;

NpoBEpKa 3a3eMJEHHs M 3adylleHusl, B TOM HUHCJe OOONOYEK BBOJHBIX
Kabeneit;

3aMeHa npuGOpPOB yueTa W anNapaTOB 3ALUMTH 3JIEKTPOYCTAHOBOK, Ha-
xXoasmuxcs Ha 6anance JK3IK;

peMoHT (GOTOBBIKIIOUATENEH JECTHHYHOrO OCBEIEHHS.

OcMoTpbl 37aHKil NPOBOASATCH BECHOH H OCEHBIO CHELHANbHBIMH KOMHC-
CHSIMH.

KanuTanbHbiii PEMOHT 3J€KTPONJHT CO CMEHOH BCeX CheMHBIX zieTaJiefi
ocyuiecrsasiercs 4epes 10 jer sxcnayatauus. CpokH  cayxObl KOHGOPOK
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3HAYHMTENBHO HH}KE, H WX NPHXOOWTCA 3aMeHATh Haie. Tak, B mJIHTax
«Jlyu», «JIbicbBa» e€xerofHO npHxognTcst 3aMeHATh a0 25 %, B nawTax
«Tomb» eme Gomelre. B HacTofllee BpEMs CPOKH CJy:GH KOH(OPOK 3Hi-
YHTEIbHO VBEJHYEHH 33 CYeT COBCPIIEHCTBOBAHMS TEXHOJIOTHH MX HM3rOTOB-
JieHusl.

Y pyOuIbHHKOB M NepekiouaTesiefi BO BPeMsl TEKYLUEro peMOHTa NPH-
BOASIT B HOPMAaJIbHOE COCTOSIHHE KOHTAKTHHE NOBEPXHOCTH, OYHIIAIOT UX
OT IPfA3H, OKHCJIOB, KONIOTH.

CunbHOMY M3HOCY NOJBEPralOTCsi B Apoliecce PabOTH KOHTAKTBI KOH-
TAKTOPOB M aBTOMATHYECKMX BHIKJIOyaTesell 3a CYET TENJOBOrO BO3AEHCT-
BHSl 37IEKTPHYECKOA AYTH TPH BKJIOUEHHSX H OTKJIOYEHHSX, a TaKXKe 3a CueT
sposun (nepeHoca MaTtepHasa ¢ OLHOro KOHTakTa Ha ApYroil B mpollecce
KOMMYTALlHH llenn).

TlpH 3KCIuIyaTaguy M TEKYLIEM PEMOHTE CJEAYeT MPOBEPATb COOTBETCT-
BHe pacTBOPa KOHTAKTOB KOHTAKTOPOB, peJie, MaTHHTHBIX nyckaTteJe
NacnopTHEIM JlaHHBIM (4Jsi OGILENPOMHILJIEHHHX KOHTAaKTOPOB 5—20, 1ist
ManorabapuTheix annapaTtop 2—3 mM). IIpw mamnoM pacTBope H3MEHAIOTCH
3MEKTPOMArHHTHBlE XapaKTEPHCTHKY annapatypbl H MOLIHOCTb 3JEKTPOMar-
HHTa, HHOTHa BO3HHKAET BMOPalLHf C BBIKMIAHHEM IYrofl MartepHajla KOH-
Takta. [lo3TOMy OYKHCTKAa W BOCCTAaHOBJIEHHE KOPMAJIBHOTO COCTOSIHHSI TMO-
BEPXHOCTH KONTAKTOB, a TaKiKe NYroracMTe/IbHBIX KaMep M DEIeTOK HMe-
10T BaXKHOe 3HaueHHe H CHOOCOOCTBYIOT THOBHIUENHI0 H3HOCOCTOHKOCTH H
CPOKOB pabOTH annapatypH.

CrenyeT Takie NPOBEPHTh M OTPEry/HPOBATb IJIOTHOCTE W rayGHIly
BXoJla HOXell pyOHJIBHHKOB W nepekiaioyaTtenedl B ry6ku, obecneunwBats OX-
HOBPEMEHHOCTb [EHCTBHS KOHTAKTOB JBYX- H TPEXNOJIOCHBIX annapartos;
LJifl 9TOTO OHM JIO/LKHBEI OBITh HAJEXHO 3aKkpenyieHH Ha ofuieM Baay. Lle-
Jlecoo6pa3HO H3MepsTh AHHAMOMETPOM KOHTAKTHBlE HAXKATHS, KOTOpbe
JO/IZKHBl COOTBETCTBOBATL HACHOPTHBIM JAHHBIM HJM TpPHBEJICHHBIM B TEX-
HHYECKHX CNPaBOYHHKAX.

Heo6xonumMo TiaTenbHO CcoienHTh 33 THOGKHMH CBA3AME (NMAKETH M3
MezHO#l (OJIbTH) 3JCKTPOMATHHTHRIX anlapaToB, COCMHAIOLIHX NOABHKHBI
H HEMOABHXHbIH KOHTakThl. ITocTeneHHHl BHXOMX U3 CTPOS OTAEABHBIX MJac-
THH BBEI3BIBAET yMEHbIUEHHe CeYeHHMH M MeCTHHIH NepPerpeB NpH NpOXoxIc-
HUM TOKA, Jlaxe He NPEBHINAOIIEr0 HOMHHAJLHOTO, CEI0BATEJbHO, 3TH
rubKkeie CBS3M NpH 1noBpexzaeHun Gonee 30 % naacTHH Hago 3eMeHATD.

Kontakropnl, paGoratomne Ha HepeMEHHOM TOKe, CHaGKaloTCH KOpOT-
KO3aMKHYTBIM BHTKOM Ha MarHMTONPOBOJE H3 MEAM WiM JIaTVHH, NpeaHas-
HaueHHBIM JNSl YMEHbLIEHHs! Jpe6e3:xaHHsi MarHuTHOH CHCTeMBl, KOTOpas
BEISHIBAET TyJ, HEAONYCTUMHIA B XHIOM 3paHuu. IlosToMy Heo6Xogumo
NpH TeKyllleM PEMOHTC NPOBEPHATh LEJOCTHOCTh KOPOTKO3aMKHYTOTO BHTKA.

Heobxonumo caeuth 3a COCTOsHMEM CHCTEMBl PasjIMuHEIX pene, Mar-
UHTHBIX nyckatenefl W T.m. IIpM  BosHUKHOBEHHH uYpesMepHoOro IIyMa OT
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STUX annapaToB NPOM3BOJAHTL CTSTHBAHHE CTaJbHBLIX IJIACTHH CepiedHH-
KoB. Ilocne pemourta annapaTypa HPOBCPHAETCH NOXA HaNPHKeHHEM.

Cnenyer KpaTko OTMETHTb HEKOTOPHE OCOGEHHOCTH IKCIJyaTaluu Jkd-
TOBHIX YCTAHOBOK. B COBPEMENHBIX 37aHHAX NpPHMEHHAIOTCH JHPTH C KOPOT-
KO3aMKHYTHIMH OJHOCKOPOCTHBIMH 3JIEKTPOJIBHTaTeNIsiMHU, B TIOCJEHee Bpe-
M$l ~— JIBYXCKOPOCTHBIMH, HTO ABJSIETCS] NPEANOUTHTEJbHBIM, TaK KaK 103-
BOJISieT O0GeCHeYHTh MEHBIIMH H3HOC TOPMO3HBIX KOJIOAOK, a TJaBHoe DoJee
TOYHYIO OCTAHOBKY KaGuHL. B MHOr03Ta:KHBIX 3[aHHfAX HCHONB3VIOTCH CKO-
pocTHble NHGTE ¢ 3/1€KTPOABHraTeAsMH NOCTOSIHHOIO TOKa (1oCNefoBa-
TeNBLHOTO HJH CMEIIaHHOro BO36yXJeHHs1), MPH KOTOPHIX JIETKO OCYLIECTBJH-
€Tcl NA2BHOE PerynspoBaHHe CKOPOCTH B INMPOKuUX Npejenax.

TopMo3Hble 3NEKTPOMATHHTH JHQTOB, KaK NPaBHJIO, HMEIT KPyTYyIO
TATOBYIO XaPAKTEPUCTHKY, YTO OYEHb BaXKHO AJf TOYHOTO M 3IKCTPEHHOrO
OCTaHOBa KaGuHHL.

Texnuueckoe oGCay:iBanne AudTOB, a TakxKe WX MOHTAX M Hajaika
OCYLIECTBAAIOTCH Ha ocHOBanuu <«IIpaBusn  ycrpolictBa 1 GesonacHOH 3K-
cunyarauuyu audTos», yrBepkaennunx [ocsnepronansopom CCCP u cor-
JacoBaunbix ¢ BLICIIC, a takxke «IlonOxKeHHs 1O OpraHu3auyMsM TeXHH-
yeckoro ofcayxusanuss JupToB B ropopax PCOCP» (JleskHHH AKX
nmenn K. 1. Flamdunosa).

OTHUMH JOKYMeHTaMH ONpellesieHH HeofxonuMble TPeGOBaHuA K COHep-
JKaHulo, PEMOHTY, kBanndukalMy nepconana. Kaxawlii BBoAuMBIH B HeiicT-
BHe JHDT AOLKEH HMeTh akT TeXHHYECKOli TFOTOBHOCTH M TNPHEMKH.
CyllecTBYIOT H JOKyMeHTH, ONpelensicllie NOPAAOK ¥ CPOKHM NPOBEAEHHS
NJIAHOBO-TIpeIVIPEUTENbHBIX H KAMUTAJBIBIX PEMOHTOB,

[Tosuiillentibie TpeGOBauus K AUPTOBOMY XO3IRHCTBY JETKO OOCBACHAME,
NOCKOJbKY OHO mnpH HEenpaBHJBHOM OOCJHYXHBaMHH MOXET NpeACTaBAAThb
cepbe3Hyio OffacHOCTE Ags  Jiofell. OGCay:XuBaHHWe H PEMOHT JH(TOBBIX
YCTaHOBOK TNPOM3BOASATCH, KaK MPaBHJO, CHCLHAJH3HPOBAMHBIMY OpraHuia-
LHAMH XHJIHIIHBIX VHpapJeHuH.

Ilpn pabotax no OOGCAVKHBaHMIO 3JEKTPOYCTAaHOBOK JAOJIKHB CTPOro
co6a10AaThCsi TPeGOBAHUA TpaBusi TeXHHYECKOH IKCIAYATAUMH W TeXHHKH
6e30MacHOCTH, VCTaH&BJANBAlOUIHe, KaKHe pPaboTH BeCTH NPH HOJHOM OT-
KJIOYEHRH, NP YacTHYHOM OTKIIOUEHHH ¥ 6e3 OTKJiOUeHHS NanpsKeHHs.
Oco6eHHO BaxKHO CTPOro CleAHTb 3a OfecreyeHHEM 3JEKTPOYCTAHOBOK
HeOGXOAHMBIMH 3IUTHBIMH CPEACTBAMH 1O VCTaHOBJEHHBIM MHHHMMAaJbHbIM
HOPMaM, a Takxe u3MepHTeJbHEIMH npnéopamu. Mla nauGonee Heo6xoamM-
MBIX Aas 06cayXuBaHHsg nepcoHana NPHOOPOB YKameM MEraoMMeTpH -—
npuCopel ANS ONpelencHHst CONPOTHBNEHNS  3a3eMJIEHHS, CONPOTHBJEHHA
ReTH (paza—HyJb, TNepeHOCHble aMnepMeTpel  (KJewln), BOJbTaMiep-
BAaTTMETPbl, HHAHKATOPH HANPSKEHHUS.

B 3akiiouenne oTMeTHM KpaiiHe Ba:KHoe HOBOBBeeHne. Kak uspecTHo,
AKUTBIH NPH Bbe3fle B KBAPTHPY 3aHHMAWTCS PasJnUHBIMH HOAeJKaMH,
CBSI3aHHBIMH CO cBepJenueM crteH. [IpH  CKpHITOH NPOBOMAKe 3TO Kpafine
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onacito, CneflyeT BBAABATHL KWIbLAM Hacrnopr Ha KBapTHPY, B KOTOPOM
AOMKeH GHTb CHELHAJBHBI YepTeX C TOYHOH HAHOCKOH TPYIIOBON 37eK:
TPOCETH, YTO NO3BOJUT H36exKaTh HENPABHJIBHBIX AeACTBHH XHbLOB. Boib-
LIy PasbACHATENBHYIO Pa6OTy AOMKHE BECTH 3HEPrOcOBITEI MO O3HAKOM-
JICHHIO €O BCEMH OCOGEHHOCTHMH  COBPEMEHHOro  3J1eKTpoOoOOpYyAOBaHHS
30aHH#, B TOM YHCJE, KOHEYHO, H MO SKOHOMHOMY PaCXOLOBAHHI0 3JEKTPO-
SHepruu.

Fnasa gBaguaTth cepbman

IKCMNIYATAUMA INEKTPOOBOPY JOBAHUA
OBLLECTBEHHbIX 34AHWHA

27.1. dxcnnyaTalmns oCBeTUTENbHBIX YCTaHOBOK

OcBeTuTesnbhasl yCTAHOBKA He MOXKeT OCTaBaThesi 5(geKTHBHOM, ecan He
6yner ofecneyeHo Hamjexallee ee oGcayKupanue, J1s1 obGecnieueHHs npa-
BHJIBHOTO W HOPMAaJbHOrO (PyHKLHOHHPOBAHHS OCBETHTENBHHIX YCTAHOBOK
Heo6XoauMO:

a) OpraHy3OBaTh TLLATENILHYIO HX TNPHEMKY NOCIE MOHTa)a M nposep-
Ky COOTBETCTBHS NPOEKTHHIM DelleHHRM, aHaJOrHYHAs NpHeMKa HOMKHA
NPOH3BOAMTCA NOCJE KaNHTANBHOTO PEMOHTA;

6) npooAuTh peryasipuyio (M0 rpadmKy) uMCTKY CBETHJABHEKOB;

B) NHPOH3BOAMTL CMeHy HeperopeBLIMX WJKM OTPaGOTaBIIMX CBOfl CPOK
JIamMit;

r) OCYILIeCTBJSATb CHCTEMATHYECKHH OCMOTP H IJaHOBO-npeaymnpcli-
TeNBHBIH PeMOHT CBETHJIBHHKOB M 3JIEKTPHYECKOH ceTH.

Ilpn npueMKe OCBETHTENLHOM YCTAHOBKH B 3KCIYyaTalklo HeoOXOaHMO
TILATEJbHO CBEPUTb HCHOJHEHWe B HaType € paGoOYNMH HepPTEXKaMH NPoek-
Ta. Ecam B npollecce MOHTaxa MMEJNH MeCTO OGOCHOBAHHBIE OTKJIOHEHHS OT
NPOEKTa, OHH AOJKHE OHTL OTPa:KEHH B HCIOJHHTEJbHHX UEPTEXHAX MOH-
TaXHOM OPraHU3alul W COrACOBAHBI C MPOEKTHOH OPraHu3alHed.

B npoiecce NPpHEMKA KOMHCCHE 00513aHa BHIIOJHUTL 3aMepH Hanpsike-
Huft Ha OnuikaHIEX u Haubosee YA&JIEHHBIX OT HCTOYHMKA MHTaHMs CBe-
THJIBHHKEX.

CrneplyeT npoH3BeCTH C TMOMOIBIO JIIOKCMETpa H3MEPCHHS OCBELICHHOCTH
B TOMelleHHsIX H Ha OTAeJbHbIX PabGounx Mecrax. Pe3ynbTaTel H3MepeHHil
JIOJIZKHEL COOTBETCTBOBAThL NMPOEKTHHIM pelleHusiM (¢ yueToM Kozbhduunedta
3anaca). K coxaneHuio, fnoka elie He BBINYCKalOTCH NPHOOPH 1A upoBCp-
KH KayeCTBeHHBIX T0KasaTesnell OCBETHTENbHBIX YCTaHOBOK. Jliast 3TOro
TIONb3YIOTCH PACYETHHIMH METOJAMH, M3JOXEHHHIMH B TEXHHUECKO JuTepa-
Type.

Iloaxiel 6biTh MPOBepeHB HanHuMe W HCmpaBlloCTh  MpuCrocoGnetirit
LA pocTyma K cBeTHJbuikaM. OTMeTHM, 4yTO OTCYTCTBHE yCJIOBMil nas
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6ricTporo 1 GesonacHoro AocTyna K CBeTH/BHHKaM 4acTO fIBJISETCS NpHiIH-
HOHM HEYIOBJIETBOPHTEJBHOr0 COCTOSHHS OCBETHTEJILHBIX yCTAHOBOK BO MHO-
rux obulecTBennbix 3fanusx. Vs paubolee BaKubx BONPOCOB NPUEMKH
SJIeKTPHYECKOH YacTH OTMETHM HEeOOXOAMMOCTh HpPOBEPKH COOTBETCTBHH
NPOEKTHHM pellleHHsIM CEYCHHH MPOBOJIOB, TOKOB MJIaBKHX BCTaBOK NpPejo-
XpaHuTesledl W paclenuTeNeil aBTOMATHYECKHX BBIKJAKHATeNell, NOCKOIBKY
O1HOKK MOHTaXa MOTYT NPHBECTH K BOSTOPaHHIO TIPOBOAOB.

CpoeBpeMeHHasi 3aMeHa JaMn SBJASETCS BayKHBIM 3BEHOM NPaBUJIBHO
nocTapjieHHOH 9KcnayaTauuH oceeltenns. CPOKH CAyxObl J1aMn onpepets-
JOTCH RAHHBIMH 3aBOJa-H3rOTOBHTENS, KOTODHIH rapaHTHPYeT BpeMs, B Te-
YeHHe KOTOPOro MX CBETOBOH NOTOK, a CJeqoBaTejpHO, W CBETOOTAAYa
Cal3KH K HOMMHaZbHEM., Y namin HakaliuBaHus CPoOK CcayxObi u Bpems
JIO €€ neperopanus OTAHYAIOTCH Majo.

Kro kacaercss rasopaspsiiiHbix HCTOYHHKOB CBETa, TO H TOCJE PE3KOTO
CHHXKEHHSI CBCTOBOrO NOTOKA B Pe3yJbTaTe CTapeHHsl OHH MOFVT (hVHKINO-
HUPOBAThb €lle AOBOJBHO JIOJITO, HO OCBELIEHHOCTH HOMeLleHHH NpH 3TOM
YK€ CTAaHOBATCH 3HAYHTEJBLHO HHXKe HODMHDYEMBIX.

Ha npaktuke, K coxanenuro, uainle NpUMeHsieTcs 3aMeHa JiaMIl HocCJje
ux neperopanns. Takoil cnoco6 HasbBaetcs MHAuBHAYaJbHEM. Boree mpo-
TPECCHBHBIM ~ ABASETCH  HHAWBMAYaJbHO-TPYNNOBO# crnocob, KOTAa JaMibl
3aMEHAIOTCH TpynnaMm no ucreuenusn 70—80 % vopmupoBanHOro uucna
4acoB ropeHns. B sTom cayuae uCKNIOYAETCS CHHKeHHE OCBELIEHIIOCTH, 4TO
OYellb BAXKHO JIA IUKOJ, MpoTexyuuJMIiL, Psza nomelneHui JeyebHbIx 371a-
HIIH, HHXEHEPHO-1a60paTOPHBIX KOPNYCOB, NPOEKTHO-KOHCTPYKTOPCKHX Op-
raHusaluil, TOProOBHIX 3aJIOB Mara3WHOB W psda apyrux 3aanni. CHSThe,
HO ellie He BHleive U3 CTPOs JaMnbl B HEASX SKOHOMMH MOTYT OHITH hC-
NOJb3OBAHBl JIJIS1 OCBEIUEHHS Ppa3JMYHBIX BCHOMOraTelbHBIX NOMEIUECHHH H
APYTHX MECT, JIETKOAOCTYNHBIX AJ$ CMEHB NEepPeropeBLUHX JaMIL

TlpapnnbHag NOCTAHOBKA SKCIAYaTalliH OCBETHTEJbHOH YCTAaHOBKH He-
BO3MOXHa 0Ge3 PeryssipHOi xucTku ceeTuavHuxos. [lpaBuia TeXHHUeCKOH
SKCHAyaTalUMK AONYCKAIF O6GCAY3KHBaHHE CBETHILHHKOB CO CTPEMSHOK,
APMCTABHBIX JIECTHHL[ NPH BEICOTe MX pasMelleHHs He Goaee 5 M. OnHako
BO MHOTHX CJyYasfX CBETHJBHHKM NPHXOAHTCH YCTaHaBJAMBATL Ha 3HauM-
TeabHO GoJblleH BBICOTe— o 15 M. B atux cayuasx cheayer npuHMeMsiTh
HecaMOXO[HBle H CaMOXOlible nepejBUXHbe YCTPOHCTBA, B TOM HuCle Te-
JIeCKONHYECKHE BHILKH, KOTOPHE [10KAa HSTOTOBJIAIOTCA B HeAOCTATOYHBIX
KOAM4YecTBax.

Bo MIOrux 3paHusix, HanpiMep TeaTpaxX, KHHOKOHLUEPTHBIX 3alax,
KPYTHHIX  KONQEpeHL-3anax, YCTPauBaOTCH CTALHOHAPHHE H BLIKATHHE
MOCTHKH, NO3BOJSIIOLIKE O5CCHEYHTh JIETKHH K MpOCTO AOCTYN K CBETHJIb-
HHKaM IJS HX YHCTKH M CMeHBI JaMil. HacTo CBeTHJBHHKH KPENATCS K ne-
pHJaM MOCTHKOB, ¥ 1O 3THM ke MOCTHKaM (4allle BCero MeETaJliIHYecKHM)
NIPOK/IaALIBAIOTCS SJEKTPHUECKHE CETH, CHIOBHE M ocBeTHTeNbHble. OnHAKO
Ha H3TOTOBJIEHHe MOCTHKOB pacxOfyeTcsl MHOTO MeTajjia M OHH YyROpOXa-
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10T CTPOMTEJILCTBO, B CBf3M C YeM KX NpHMeHenue TpebyeT CneLHaNBHOIO
paspewienys MHHHCTEPCTBA HJIK BEAOMCTBA, K KOTOPOMY OTHOCHTCH HaHHOE
CTpONTenncTBO. BO3MOMKHEI W pyrHe KOHCTPVKTHBHBIC PelleHHs!, HanpHMep
ofcayKuBaHHe € PasyHYHBIX NJOWAA0K, GankoHoB H T.1. [lo3TOMY HEOO-
Xo0auMble Mepbl O AO0CTYNa K CBETHJIbHHKAM MOJXKHE npeaycMaTpyBaThCs
NPOEKTAMH.

Hopmawmu npoekTHpoBaHusi yCTaHOBJIEHH OnpefiesienHble KO3(PULHEHTE
3anaca, BBOGMMble INPH CBETOTEXHHUYECKHX pacyerax, M CPOKH YHCTKH cBe-
THIBHUKOB. [lns paccMaTpuBaeMBIX HOMelleHRi W OOILeCTBeHHBIX 3faumil ¢
HOPMaaLHOH CPEROH HHCTKH CBETHJIBHHKOB AOJMKHbB NpPOH3IBOAHTLCA HE pe-
xe 1 pasa B 3 Mec.

B zaBucuMocTH 0T KoamyectBa O6CAy:XEHBaeMBX CBETHbHHKOB, CTeEIC-
HY 32rpsisHeHyst M JAPYIUX YCHOBuM YHCTKA CBETHJBLHUKOB MOIKET MpOM3-
BORHTCS Ma MeCTe KX YCTAHOBKH, OAHAKO BO MHOTHMX CJyYasix 3TO 3aTpyi-
HHTENbHO, OCOGEHHO Ha GOJbLIONH BHICOTE, 2 MHOrAa AJSL YUCTKH OTpaka-
Tened u paccenBaTencii  TpeGyloTcsl  cleLHaJpHBIE MOWILHE CPEACTBA
H3rOTOBJIsiEMBIE 110 CHELHAJbHEM PeLenTam.

Ilpu GosblOM uHce CBETHILHHKOB, OCOGEHHO B KPYMHBIX 3[aHHSIX,
(€e1eCo06pasHO NMPOHM3BOANTL YHCTKY He B MeCTax HX YCTAaHOBKM, a B clie-
ouanbio oGopyNOBaHHHIX MacTepckMX. B Hactosiuee Bpemsi paspaGoTaHbi
W H3TOTOBJSIOTCS! CBETHJbHHMKH, HMEIOILMe JIerKo CHHMaeMble OTpaXaTejH
H paccennaresiH, KOTOPhHE I AOCTABIAIOTCH AJ8 OUYHCTKM B 3TH MacTepcKHe.
K coxanenmio, NoKa TakuX MacTepCKHX B TrOpofaXx eile OYeHb MaJio, H 3TO,
KOHEYHO, YCJIOXKHSIET W YXyAllaeT 3kcmayaTauuio. Kak npasuso, uer cre-
LHAJIbHOro OGY4YEHHOTO 3KCMJyaTALHOHHOrO MepcOHasa, YTO TAKIKe SfBJfA-
€TCSl KPYNHBIM HEJOCTAaTKOM. B YHOMSHYTHIX MacTEPCKHX WJH B KpailHeM
cayyac B KJAAJOBBIX HAaJ0 MMeTh 3aMac CMeHHbX JAeTajiell, JaMil, 3JIEeKTPo-
YCTaHOBOUHBIX M3ZeNHH H T. 1. 37ech e JONXKHB HaKalJuBaTbCs BBILICA-
UHe K3 cTpod JIOMHHECLEHTHBE H JpyTHe rasopaspsiiHbie  JaMnbl AJIs
AOCAeAYIOWEr0 BHIBO32 HX B MECT2 M3BJIEUeHHS W HEHTpasM3auuH PTYTH ',

Ilpu cepbesno NOCTaBNEHHOH ¥ NPABHJBLION OPraHM3ALHK 3SKCOJyaTa-
LMK OCBETHTENBHBLIX VCTAHOBOK HEOOXOMMMO OCYIUECTBJAATHL IJAHOBO-TIPENY-
TPEANTENbIbI  OCMOTP, HPOBEPKY H PEMOHT CBETHJILHHKOB W MPOBOZOK.
CpOKH OCMOTPOB 4 DEMOJTOB 3JIEMCHTOB OCBETHTENLHOTO 0GOPYAOBAaHHSN
YCTaHABAMBAIOTCA Ha KaxJIOM TpeANpHATHY M B 3MaHHH HAa OCHOBAaHHK
NPaBHJ TeXHHYECKOH SKCIAyaTanMH.

Moxno pekomenzoBaTs [50] B moMewenusx ¢ HOPMalbHOH Ccpefoit
clefyolliie  CPOKH  NJIaHOBO-NPEAYNPEAHTENBHEX OCMOTPOB W PEMOHTOB:
CBCTHJIbHMKY, IUNTKH, BHIKJIOYATeNH, PO3ETKH palouyero ocpeuienus — 3 pa-
3a B rof, aBapuiHOr0 K 3BaKyauHMOHHOro oCBeleHusi — 4 pasa B rofl, ycT-
pOMCTBA ABTOMATHYECKOTO ABapHAHOrO mnepexmoueHusl — emecyTouno. Co-

' Hu B koem ciyuae ne caepyer BHOpacHBaTh H pasGiBate rasopas-
psiiHble naMnel B OOIMME MYCOPHBlE CBaJKH BO H30CXiaHHe 3apaXKeHHs OK-
pyxamllel cpensl,
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OTBETCTBEHHO B CHIPHIX, 02060 CHIPHIX, [103Kapo- M B3PHIBOOHACHHX NoOMelle-
HuAx — 6 pas B ron. IlpoBOaKH CKPBHITHE NOMKHBL HPOBEPATHCSH HE Pexe
2 pa3 B ros, a B CBIpHIX HoMeleHusIX — 4 pasa B ron. Ilpn 3TOM, Kak yixe
ynoMuHanoce B 7. 26, B nepByl0 oyepeib M3MEpHETCs CONPOTHBJIEHHE H30-
asnny. Cheayer Takie NOBEPHTH LEJAOCTHOCTb —3a3eMJsIOIMX  (32HYNS0-
LX) HPOBOAHMKOB W KoHHeHcaTopoB B ITPA  nMoMHHECHEHTHBEIX CBETHJIb-
HHKOB.

B sakmoueHune OTMeTHM HeOOXOAMMOCTb COGMIONEHMA TpeGOBauMil TEX-
nEKH 0e3onacHOCTH npu pabOTaxX N0 MOHTaxXKy ¥ PEMOHTY OCBETHTeJIbHbIX
YCTaHOBOK-

27.2. OcHOBHbIE MOMOMEHKUS MO IKCNAYaTaLLMM CMAOBOrO
anexkTpoobopynosaHus

CunoBoe 3nekTpoGOpynoBalue OGIECTBEHHBIX 3AaHKHA COCTOMT U3 3JIeK-
TPOABHTATeNeH M NMYCKOPEryJHpVIOLeH annapaTypel TEXHOJOrHYECKOro, ca-
HHTAPHO-TEXHHYECKOTO, TIPOTHBONOXKAPHOro  0oGOPYAOBaNKs, HOLBEMHO-
TPAHCIOPTHEIX YCTAHOBOK, VGOPOUHBIX MeXZHWIMOB, & TaKKe 3JeKTponpu-
€MHHKOB TENJ0BOro, yue6HOTO, JnabopaTopHOro, JeueGHOro OGOpynoBaMus
H APYIHX aHaJIOTHYHBIX annapaTtoB W NPHGOPOB M CHJOBOI 3JIEKTPOCETH €O
BCEM KOMIJIEKCOM HPOBOAHHKOB, PACHpeEiNTENbHBIX YCTPOHCTB H 3JE€KTPO-
MOHTaXxHBIX H3jennii.

Cus0BOe  3neKTPOOGOPYAOBAHHE, KAK H OCBETHTEIBHBIE  YCTAHOBKH,
Tpe6GyeT TILATEAbHOH HpPHEMKH B 3KCIJYaTalWiO, CHCTEMATHUYECKOro Hah-
30pa, NJAHOBO-TIPeAYNPENHTENbHOrO ¥ JAPYIHX BHAOB peMoHTa, O6cayxu-
BAIOIWA TEPCOHAJ ZIOKEeH HMEeTb HEOGXOAHMVIO NOATOTOBKY H CTPOTO
co6a0faTh TPeGOBaHHsI TeXHHMKN O6e30MacHOCTH, YCTAHOBJEHHble npaBusa-
MH TeXHHYECKOH 3KCIAyaTaubi M TeXHHKH 6e30NacHOCTH, a TaK¥e Crellu-
anbHHIME WACTPYKLHSMH W VKasaHusiMd. 3a NOCJAeAHHe oAbl B KPYNHBIX
ropoaax CO3AalTCH M (QVHKUHMOHHPVICT CNCLHAMB3HPOBaHHBIC OPraHH3allny,
OCVILECTBJSIIOILHE MOHTAX M IKCIIYATALHIC TEXHOJOTHYECKOTO (XOJOAMIB-
HOTO M 3JIEKTPOMEXaHHYECKOro) OGODVIOBaHMsl NPeANnpHsATHH TOPropaH H
obuiecTeennoro nutadus, audToR (06 3TOM yiKe roeopuiock B ri. 26),
NPOTHBONOKAPHBIX YCTAHOBOK, LEHTPAJbHHX TEIJIOBBIX NYHKTOB M Hacoc-
HBIX, 4TO SIBJIAIETCS BECbMA LeJecO06Pa3HbIM Kak 10 TEXHHUECKHM, TakK H FO
SKOHOMHUECKHM COOGparKeHHAM.

Huxe paccMmaTpupaloTcss HauOoJce BaxKpble M XapakTepHble BONPOCH
3KCINYaTalHK, KMeollne oKl XapakTep.

Tpu npremke B 3KCIVYATANHI0 JOJIKHO GBITh NPOBEPEHO HOJHOE COOT-
BETCTBHE MPOEKTHHM pemenusiM # TpeGoBanusm II¥V3. VYcranosnennbe
3JIEeKTPOABKIaTeNH, NMYCKOPETYJHPYIOLLAA annaparypa, paclipele/uTesibhble
VCTPOHCTBAE, LUMTH, HIUTKEH AOJIKHB HMETh HCNOJHEHHC, COOTBETCTBYIOLlee
YCAOBHAM OKpYiKalollefl cpesibl.

B npouecce MOHTaxa 4YacTO BO3HHKAKT OTCTVIVIEHHS OT NpOEKTa B
pe3yabTaTe 3aMeHbl TeXHONOTHUECKOro OGOpynOBaHHsA. ITH  OTCTYIJIEHHA
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IOJIKHE OBITH COTJIACOBAHBI C NPOEKTHOH OpraHM3allued H He JOJKHE! BHI-
3bIBaTh IPEBbILIEHHs [PONYCKHOH COCOGHOCTH BCEX 3JIEMEHTOB CHJIOBON
CeTH.

IkcnyaTauMOHHLIH 1ePCOHAN A0MXKeH GbiTh ofecneueH paGouuMu uep-
TEXAMH W CXEMaMH, Ha KOTOPHIX YKa3aHH TeXHHUECKHMEe NapaMeTphl CeTH
(mowmocTe, TOK, ceuenne H T.1.). He cienyer monyckaTe npuMeHeHHs He-
Ka/uOpOBaHHBIX NJaBKHWX BCTAaBOK NpPEAOXpaHUTeNeH, a TakXe aBTOMalH-
4eCKHX BHIKJIOUaTeNeil ¢ pACUENHTENsMY, YCTABKH TOKAa KOTOPHIX HEOGOCHO-
BaHHO 3apHlIlEHH, JTO e OTHOCHTCH K 3aMeue amnnapaToB 3allUTH TIPH
PEMOHTAX.

Heo6xonumble Mepti nO Ha[JealleMy COLEPKAHMIO annapaTypel aHa-
JIOTHYHB YKa3aHHBIM B rJ. 26. DNeKTPOABHTaTeNn Pe3ePBHBIX MALIHH M
MeXaHH3MOB HOJXKHB ObiTe NOCTOSIHHO TOTOBH K 3anycky. Crezpyer CT{o-
ro cobmonarh TpeGosanus ra. V-1-31 [1IYD s OTHOWEHHH AHCTAHLHOMHOTO
HWJH aBTOMaTHYECKOTO VIPABJEHHS 3JICKTPOABHraTesNeM Kakoro-in6o mexa-
HHM3Ma, HamlpHMep YCTAHOBOK MO CyabaTaliu KapTodenss B CTOJOBHX H
pecTopaHax, TPaHCNOPTEpPOB, a TaKiXKe MNOXKaPHHIX M JPYrHX HAcOCOB €
JHCTAHLHOHHBIM 3anyckoM. B dacTtHocTH, BOnM3H Takoro MexaHusMa JOJ-
JKeH ObITb yCTaHOBJEH annapar aBapvilHOro OTKJIOYEHHH, HCKIIOYAIOLIH
BO3MOXHOCTb JHCTAHLHOHHOTO MJIH aBTOMATHYECKOTO TyCKa 3JIEKTPOJBHra-
Tensi A0 NPHHYINTEJLHOrO BO3BP2Ta 3TOr0 annapaTa B KCXOANOE HOJOMKe-
HHe.

MoxHO He ycTaHaBiMBaTh anpapaTthl aBapHiIOrO OTKIIOUEHHs Yy Me-
XaHH3MOB, PaclOJIOXKEeHHBIX B IpejesaX BEANMOCTH € MECTa yHpaBjieHHs,
Y MEXaHH3MOB, NOCTYGHBIX TOJILKO KBaJA(MHUIPOBAHHOMY OGCIYXHBAIOlLe-
MY nepcoHaay (Hampumep, KPBILIHBIE BEHTHJIATOPH, BEHTHASTOPH H HACOCH,
yCTaHaBAHBaevble B OTAEJbHBIX MOMELICHHAX), 8 TaKkKe V MEXaHH3MOB,
KOHCTPVKIIHA KOTOPBIX HCKJIIOYae¢T BO3MOXKHOCTh cnylxai’n{oro NPHKOCIIORBe-
HUS K IABHXyIMMcs YactaM. OKOJO TaKHMX MEXaHH3MOB JLOJKHBI BHIBELLIH-
BaTbCA NPEAYNPEAUTENbHBIE NIAKATH.

Tlpy HaJHUKE AMCTAHLLHOHHOTO KJIH aBTOMAaTHYECKOIO YNPaBJeHHS Me-
XaHu3MaMH JOJKHA ObiTh TPEAYCMOTPEHA CHTHAJIM3AaLUsi MJH  3BYKOLOE
onoBellleHne nepea nyckoM. JIOMKHB CTPOro coGJ0RATECH rabapuTsl Npo-
XO00B B APyrux pacctosuuii, yctaHosjaeHHble ITYD u I1T3. Tlepronuunocts
N1aHORO-TIPCAVIIPEANTENbHBIX, TEKYIUHX H KaNHTaJbHHX pPEeMOMTOB ycCTa-
HABJIHBACTCS CHELHAJbELIMHE TPa(HKaMP 3SKCIIyaTHPYIOLIMX OpraHu3atMi.

Oco6oe BHUMaHMe HOMKHO OHTb YAEJEHO OYHCTKE M OGLVBKE 3JEKTDO-
ZBuratenefi, paGoraownx B NEBbHBIX noMmeiennsx. Cnepyer cucreMarth-
YeCKH KOITDOJHPOBATH HANPfXKEHHE B CHJOBOH 3/EKTPOCETH, MMesl B BHAYy,
yto pab0Ta Ha NOHMKEHHOM HanpsiKeHHH MOKeT nomjeyb 3a coGoll nepe-
TPY3KY 3JEKTPOABHTraTesell, a NPH HOBLILIEHHOM HAlNPAXKEHHH VXYALIACTCH
KO3 GHIMEHT MOLWHOCTH YCTAHOBKH M GHCTpee H3HALIHBAETCH H3OJAMINS.

HcTounukamy TpaBmaTH3Ma 3auacTyio SIBJASIOTCS HarpeBaTe/bHBIC M-
6opel B MacTepcKuX 1o GBITOBOMY OGCNYXKHBaHHIO, B HaCTHOCTH YTIOTH,
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nostoMy I1T3 1pebyior, YTOGH NpH KaXKHAOM TJIafWJILHOM CTOJIE B TOMe-
U1EHHH C NPOBOASILIHMH NOJAMH HMEJHCh HanoJIbHHC H3OJHPYIOUIHe HACTH-
AB MW NOACTABKH, JKECTKO NPHKPemyieHHbe K nojy. BosMoxbo H npume-
HeHHe AOPOKEK H3 HENPOBOAMIIETO MaTepHalia, NPHKJECEHHHX K nouay. Pa-
6ouyasi nOBepXHOCTb TVIAAWILHBIX CTOJIOB AOJIXKHA OHITL H3 HENPOBOASLICTO
MaTtepHana (HepeBa, naacTMacchl), a KpenexHble GOJITH, KpensiuHe CTofd K
CTaHHHE, AOJXKHE HMeTb yTORJienHbe rojioekn. lllnanroewe npoeosa nura-
HIIfl 2JIEKTPOYTIOFOB AOMHH YKPEIJIATLCS Ha KPOHIUTEHHAX, PacnoyioKeH-
HBIX Haj cepeAMHOli rnajuJbHOTO cTOJida TaKHM 06pa3oM, 4TOOGB HCKJIOUHTD
BO3MOMHOCTb MexXaHHUeCcKHX mNoBpeXxkaeHnil nposofos. Ilpu nepeMeuwienun
YTIOTa NPOBOJiA He JOJIKHB KacaTbesl HOBEPXHOCTH CTOJIA.

DNEKTPOYTIOTH CYLIHJIBHO-TAAIHIbHBIX LEX0B 0ENeC006pasHo NOAKJIO-
YaThb K 3JIEKTPOCETH yepe3 Paspeisiiolilne TPaHCPOPMATOPH, NPHKOCHOBENHE
K KOTOPHIM AO;2KHO GBITh HCKJIOYEHO.

Cepbesnyo onacHocTh AN NepPcoHana W GOJBHBHIX NPEACTABIAIT 3JEK-
Tpoannapartel JiedeGHbIX 3aBelleHHii, B WacTHOCTH annapaTtypa ¢usnotepa-
nuK. YcTpoicTBo, CcofeprkaHve W o6Ciy:KHBaHIle ITOH amnapaTypsl peryia-
MEHTHPYIOTCS CHelMaNbHHIMH YKa3alHsiMH.

Tpe6oBauns K 3KcnyyaTallH pacnpeAycTPOHCTB, TNPOTHBONOXKAPHHIX
YCTaHOBOK, 3JCKTPONPOBOJOK CHCTEM 3ad3eMJIEHHS aHAJNOTHYHH H3JIOKCH-
IBIM I8 XKWILIX 3[aHuii.

Jasi oprannsaunu a¢dekTHBHON IKCNAyaTaunu 3J€KTPooGopynoBauns
3JaHui cyllecTBeHHOe 3HaYeHHe HMeeT HaJH4YHe COOTBETCTBYIOMIEro MITATA
o6cay xHuBalollero nepcoHana.

KosmmuecTBO B coctaB o6CiyIKHBAIKOLIETo NEPcoHaNa NOJKHH COOTBET-
CTBOBaTb YKa3aHHBIM B MACTPYKLUHSX TO 3KCNJAyaTaluWH, BeAOMCTBEHHHX
HOPMaTHBHBEIX JIOKYMEHTAX ONpeleNsiiollHX CPOKH M TPYAOeMKOCTb RBpO(H-
JIAKTHYECKHX M PEMOHTHHIX pabor.

IocTosiHo BO3pacTamollee HAchleHHE XWX H OOCECTBEHHBIX 3ja-
HHil WHKEHEPHBIMH 3JIEKTPHPHUHPOBAHHBIME H aBTOMATH3HPOBAHHHIMH YCT-
poficteaMn u obGopynosanneM TpebyeT pazpaboTKH W BHEAPEHHS TaKHX
¢opM 3KcnayatauuH, npH  KOTOPHIX 3T0 o60pyjoBaHHE HCHOJB3OBa-
Joch G HauGodiee wesecoobpazHo. TakHMH (opMaMH SKCHJyaTauMM sIBJs-
I0TCS1 XO3pacyeTHble cNENHaJH3HPOBaHHHE OPraHH3alHH, KOTOPHE CO3[aHh
BO MHOTHX KPYAHHIX ropofiax H ce6s onpaBiaii. K HHM OTHOCSTCH opra-
HH3AIHH N0 MOHTaXy M IKCIVIyaTalMH TEXHOJOTHYECKOFO H XOJOAUJBHOTO
06OpyioBaNls NPEANPHSTHIE TOProBJH K obiliecTBeHHOTO MuTaHus, JudTo-
BOr0 X03afiCTBA, KBAPTHPHBIX 9JIEKTPOIVIHT, NPOTHBONOXKAPHOH TEXHHKH,
yCTpOiicTB aBTOMATHKH M T. L.

B coueTanNH ¢ NOCTOSTHHHIM J€XKYPHEIM NEPCOHAJOM AHCNETYEPCKHX
NYHKTOB TaKasi cHCTeMa OOCJYXHBaHHsi NpelCTapBjseTcs HauGonee coBep-
WeHHo# U c00TBeTCTByloiueﬁ COBPEMEHHBIM 3aJa4yaM.
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