OO0uue cBegeHus 00 3J1eKTP00E30NMACHOCTH NP IKcIyaTauuu BT

IIpn  oskcmiyatanun BT HYyX)KHO  yuyuTBIBaTH  BO3MOJKHOCTH  ITOPAKEHUS
JJIEKTPUYECKUM TOKOM IIpH IIONAJAaHUM II0J BO3AECUCTBUEC HalpsDKeHuUsA. BosaelicTBue
AIEKTPOMAarHUTHOTO W3JIyYEHHs, BO3JIEWCTBHE AJIEKTPOCTATUYECKOTO TMOJs, a TakKkKe
BO3HUKHOBEHHE PA3HOCTH MOTEHIMAIOB MEXIY KOpIycaMH 3JEKTpOoanmnaparypsl,
CJIEICTBUEM KOTOPOW MOXKET OBbITh BBIXOJ M3 CTPOsl MHTep(PeicHbIX 1eneil u ycTpoicTs. B
yctpoiictBax CBT cyliecTBYIOT OnacHble sl )KMU3HU HarnpsikeHus. B nmepByro ouepes 310
KacaeTcsi MOHUTOPOB Ha 0ase 3yieKTpoHHOJIy4YeBbIX TpyOok (DJIT). B HuX mcmonb3yroTcs
(doxycupylolee HalpsKEHUE 1 HAIPsKEHUE Ha OTKIIOHsIolEel cucteMe B nipenenax ot 100
no 1000B. Ha Bropom anozae TpyOku MoxkeT ObiTh Hampspkerue 10 30 kB. Ilostomy npu
paboTe ¢ TakMMH YCTPOMCTBAMU HYXHO COOJIIOIaTh BCE MEPHI MPEAOCTOPOKHOCTH. B
OCTaJIbHBIX YCTPOMCTBAX, KaK MPaBWJIO UCIIOJIB3YETCs MEHee omacHoe HampsokeHue (12V,
S5V, 3.3V). Beicokoe HampsbKeHHE MpU 3TOM MPUCYTCTBYET Ha BXOJe OJOKa MUTaHUS.
be3onacHocTh 00CTYXUBAIOLIETO MEPCOHAJA, a TAK)KE HaJEKHOCTh U A0AroBe4HocTh CBT
3aBUCUT OT IIPaBWIBHOIO IOAKIOYEHUs K nuTaromed cetd. llpu HenmpaBuibHOM
HOJKIIOYEHHUH (€CIIM BBIBOJ 3-X MOJIFOCHOM BUJIKU HE MOJKIIOYEH K HYJIEBOMY MPOBOJHUKY
PE), Ha mpoBojsIieM Kopyce mosiBisieTcs Hanpspkenue mopsaka 110B. Ono o6pasyercs Ha

€MKOCTHOM JIETTUTENIC HAMPSKEHUS, COCTOSAIIEM U3 KOHACHCATOPOB (PUIIHTPA.
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Tak kak eMKOCTh KOHJEHCATOPOB (UIbTpPa OJWHAKOBAs, TO HAMPSHKCHHUE MUTAHUS
220V npenutcs mpumepHo momojaMm. [Ipu MPUKOCHOBEHWH HYENOBEKa K TPOBOISIIEMY

KOPIIYCY U K 3a3€MJICHHOW METaJUIOKOHCTPYKUMH (HampuMmep K OTOMUTEIbHOM Oartapee),



YeJloBeK mnomnajgaer noja HampsbkeHue 110V, T.e. yepe3 udenoBeka Oyner MpoTeKaTh TOK
OIACHBIN IS KU3HU.

[Ipy HenpaBWIBHOM TNOAKIIOYEHUM NUTAIOWIEH CETH, MEXIAy KOpIycaMH
KOMIIbIOTEpa U NepU(PEepuiHbIX YCTPOMCTB BO3HHUKAET PAa3HOCTh IMOTEHUMANOB, KOTOpas
MOXKET NMPUBECTU K BBIXOAY M3 cTpos uHTep(eiica cetn. He BbIpOBHEHHBIE MOTEHIMAIBI

KOPIYCOB YCTPOMCTB SIBJIAIOTCS TAKKE€ UCTOUHUKAMH MIOMEX B HHTEpPeicax.

3anyJieHue B ceTu T N-S
B crpanax 3amagnoit EBpombl u A3um ucnonb3yercss nuraromas cerb [N-S
(Tpéxdaznas natunpoBogHas). C 2003 roga Takue ceTy BBOAATCS B Hallel crpane. B Takoit
CeTH JUIsl 3aHYJICHUS UCIOJB3YIOT HYJNEeBOW 3amuTHbIA npoBoAHUK (PE). ITpu stom CBT

MOAKITIOYACTCs CIICAYIOIINM 06pa30M.
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Ro — PabGouee 3a3zeminenune Herpanu
N — HyneBoit pabounii mpoBOJHUK
PE - HyneBo# 3alIUTHBIN TPOBOIHUK
C® — CerteBoit punbtp

Cb — CucremHBbIit OJIOK



3anyaenue CBT npu noakiaroyeHun K TpéxpasHon
YeTBIPEXIIPOBOJIHOMN CeTH

KoHCTpyKIUs 21EKTPpUUYECKUX CETEM, MPOI0KEHHBIX B Hallel ctpade 1o 2003 roxa
OTCYTCTBYET HYJIE€BOM 3alIMTHBIN npoBoaHUK PE. [1lo3TOoMy 3aHyleHHe KOPIYCOB,
OCYIIECTBIISIETCS HYJIEBBIM pabounM npoBoguukoM N. HemoctaTkoM Takoit cucTeMbl
SIBJISIETCSL TO, YTO MIPU HEKOTOPBIX PEKUMaxX pabOThl B HYJIEBOM paboueM MPOBOJHUKE
MOSIBJIICTCS] YPaBHUTEIBHBIN TOK (HAIpUMeEp, €CIIA CETh 3arpy’KeHa HECUMMETPUYHO) U Ha
HYJIEBOM paboyeM MPOBOJTHUKE BO3MOXKHO HAJTUYKME HANIPSKEHU (M3-3a TOSIBJICHUS
YPaBHUTEIBHOT'O TOKA M U3-3a 3HAUUTEIILHOTO TIEPEXOTHOTO COMPOTUBIIECHUS B KOHTAKTHBIX
coenuHeHusx). Jyist 60psOBI C 3TUM SIBIEHUEM, 10CTATOYHO d(PHEKTUBHO UCTIOIB3YIOT

IMOBTOPHOC 3a3CMJICHUC HYJICBOT'O ITPOBOJAA (RHS)
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BY - BBoaHOE yCcTpOMCTBO (IIIMTOK MUTAHMUS)



Rm3 — moBTOpHOE 3a3eMieHue
[ITH — mmHa HyI€eBOro nmpoBoaa
QF — aBTOMaTHYECKMI BBIKITIOYATEIb

Cornacno I1YD kopmyca BceX BBOJHBIX IIMTOB B 3JaHUE, COOPYKEHUS, KBAPTUPHI,
JOJDKHBI OBITh 3a3eMJICHBI, 11 3G (PEKTUBHON pabOTHI 3aIIUTHOTO 3a3eMJICHUS HE0OXO0UMO
YTOOBI CONPOTHUBIICHUE 3a3€MIISIONIETO0 YCTPOMCTBA HE TMPEBHIIIATO HOPMATUBHBIX
3HAYCHUH, aHAJIOTUYHO K 3aHYJEHUIO MPEIbIBISIOTCS TPEOOBaHUS IO COMPOTUBICHUIO
netin «daza - HyJIb», HO JOCTAaTOYHO YAacTO OTH HOPMATUBHBIC TpeOOBaHUS HE
cOOIOJAl0TCA M Ha HyJleBOM paboueM mpoBoge N mosiBisieTcss MOTEHIMaN, Jake Npu
HAJIUYUM TIOBTOPHOTO 3a3eMiieHHs Rm3, s Toro 4toObl HCKIIOUHUThH TOSIBJICHHE
noTeHImana npu noakmoueHnn [[DBM B kBaptupe unu oduce, oT onHodaszHON IBYX
IIPOBOJIHOM CETH, HEOOXOIUMO €€ 3aHYJIUTh, JJIsl 3TOTO OT BBOJHOTO IIUTA HAJI0 MPOTSHYTh
HyJeBo mpoBogq N B kBapTupy, oduc, KOTOpbIA OyIeT BBHINOJHITH POJb HYJIEBOTO
3amutHoro mnposojga PE. Ilpu skcmnyatamuu [19BM  3a3eMidioTCsl HEKOTOPBIE THIIBI

3dIIUTHBIX SKPAHHBIX (1)I/IJILTp0B H SKpaHbI JIOKAJIbHBIX ceTeil.

Bo3HuMKHOBeHHE PA3HOCTH MOTEHIIMAJIOB MPH NMPH MOAKJIIYEHNH 2X
NMPOBOAHBIM Ka0eseM ¢ 3X MOJIOCHBIMH PO3eTKAMM

YacTo no HE3HAHUIO WM B LEISAX IKOHOMUH UCTOJIB3YETCS MTOAKIIOUECHHE
KOMITBIOTEPOB U IEPUPEPUIMHBIX YCTPOUCTB ABYXITPOBOIHBIM KAOEJIEM C TPEXIIOTIOCHBIMU
po3etkamu. [Ipy 3TOM B Ka4eCTBE 3a3€MIISIIOLIETO MMPOBOJIA UCTIOJIB3YETCS HYJIEBOU MPOBOJ
MATaHHUS.

Ecnu B aToMm ciiyuae nepudepuiiHbie yCTpoHCTBA 1I0CTATOYHO MOIIHBIE (HAIpuMep
Jla3epHbIE MPUHTEPHI), UK B 3TY MPOBOAKY MOAKIIOUEHBI APYTrUe MOITHBIE TOTPEOUTENH, TO



10 IPOBOJIaM MUTAHUS MPOTEKAET IOCTATOYHO OOJBINON TOK InyL, KOTOPBIH OyAeT
OMPENIENATHCS U3 CIEIYIONIEr0 BhIpaXKEHUS

| _ P2+P3
NUL 200V

P2 u P3 - MOITHOCTH yCTPOMCTB, MOAKIIOYEHHBIM K JIMHUW MTUTAaHUS 32
KOMITbIOTEpOM. [IpH MpoX0xKAEHUH 3TOTO TOKA MEXAY KOMIBIOTEPOM U NIepUPepUiiHBIMU
yCTPOWCTBAaMH, CO3/1a€TCSl Pa3HOCTh MOTEHINAIOB

ENUL = INUL + RNUL

rae RyyL - conpoTuBieHre HyJeBOTro MPOBOJIA U COEAMHUTENIbHBIX KOHTAKTOB
posetok. IIpu sToM yepe3 obumii npoBox uHTEpderica OyaeT NpoTeKaTh TOK,

ENUL
RINT + RNUL

I INT

BbI3BAHHBIN HaJIUYHEM Pa3sHOCTHU ITOTCHIUAJIOB MCIKAY KOPITYCAMM aIllllapaTyphl.

[Ipu HapymIeHNU KOHTAKTOB B HYJIEBOM MPOBOJIE Yepe3 HHTEePHEHCHBIN MPOBO/I,
OyJIeT MpoTeKaTh BECh TOK, MOTpeOIsieMbli ycTporicTBaMu. [Ipu a3ToM nHTEph eHCHBIM
IIPOBOJ M COTIPSI’KEHHBIE C HUM LIETIA MOTYT IIPOCTO BHITOPETh.

1535 117 1Y DL 51/ 0 —

HacrositenpbHO peKOMEHIyeTCs OTKIoYaTh TMUTAHWE TP TOJIKIIYCHUH U
oTKIIOYeHUN uHTepdelicHpIx Kkabened. HeOombimass pa3HOCTh MOTEHIIMATIOB, KOTOpAs
MPAKTUYECKH WCYE3HET MPU COCIUHEHWU YCTPOMCTB OOIIMMH TPOBOAAMH HHTEPQENCOB,
MOXET TPOOWUTH BXOJHBICE W BBIXOAHBIC IEMHU CUTHATBHBIX JHHUH, €CITd B MOMEHT
MPUCOCIUHECHHS Pa3beMa KOHTAKTHI OOIIETO MPOBOJA COSAMHSTCS TO3KE CUTHANBHBIX. OT
TaKOH TOCIIE0BATEILHOCTH OOBIUYHBIE Pa3beMbl HE CTPAXYIOT.

DJIEKTPONMTAHME U 3a3eMJICHHE 000PYA0BAHNSA B CETH

B nokanbHbBIX ceTAX uMeeTcst 0O0JIbIIOE KOTUYECTBO YCTPOUCTB: (KOMITBIOTEPOB,
KOMMYHHUKAIIMOHHOTO 000PY/I0BaHUS) COEIMHEHHBIX MEX 1Y CO00M MHTepEeHCHBIMU
Ka0OeJIsIMU U 3HAYUTENIbHO pa3HeceHHbIX B TpocTpancTBe. [lo mpaBuiam Th kopryc gomxex
3a3eMJIATHCS WU 3aHYJSAThCS; HECOOIIOEHNE ATOTO MPaBUiia MPUBOJIUT K MOSIBICHUIO Ha
KOpITyCE NEPEMEHHOTO HANPSIKEHUS 0KOJIO 1 10 BOJNIBT M pa3HOCTH MOTEHIIUATIOB MEXKITY



koprnycamu. Eciu 2 He3a3eMIIEHHBIX YCTPOICTBA COETMHAIOTCS UHTEp(PeiicoM, TO B ciiyyae
«HE KOHTaKTa» B 00I11eM NpoBOJIe UHTep(eiica MOKET MPOU30MTH BEITOPAHIUE MUKPOCXEM
aZanTepos.

[ToaTOMy OonTUMaNbEHON CUCTEMOM MUTaHUSI OOOPYAOBAHUS B JIOKAJIBHBIX CETAX
TakKe OyJeT cxema, BHIITOJIHEHHAs 3X MPOBOJHBIM KabesneM, OMH U3 IPOBOAOB KOTOPOTO
UCIIOIB3YETCs Ui 3alUTHOTO 3a3€MJICHUSL.

Bce ycTpoiicTBa, 37eKTpUYECKH COEIUHIEMbIE MEX Ty OO0 B JIOKAIbHOM CeTH —
KEJaTeIbHO MUTATh OT OJIHOM (a3bl. Eciii B ceTn 60Jibl10€ KOJMYECTBO 000PYAOBAHUS U
OHO MOTPEOJISIET JOCTATOUYHO OOJIBIIYIO MOIIHOCTD, TO JUISl HEJOMYIICHUS «T1epekoca a3y
€ro paBHOMEPHO paclpeesioT MexX 1y (hazamu.

Bxoausie nienu 6e3rpancGpopMaTOpHBIX OJIOKOB MUTAHUS KOMITBIOTEPOB U IPYTOTO
o0opytoBaHus 00J1a/1al0T IPKOBBIPAKEHHON HETMHEWHOCTHIO BXOAHOM 1enu. JTO
IPUBOJUT K TOMY, YTO B HYJICBOM IIPOBOJIC BOZHUKAET JOCTATOYHO OOJIBIION TOK, T.€.
BO3HHMKAET €r0 Meperpy3Ka, YT0 MOXKET MPUBECTH K BOSHUKHOBEHUIO TIOMEXH WJIU JTaXKe
NepPEropaHuio HyJICBOrO IMPOBOJIA, T.K. OH UMEET MEHbIIIee CeUeHUe, ueM (Ppa3HbIi 1
amnmapaTrypa 3alluThl (aBTOMAaThl) B HYJIEBOM MPOBO/IE HE YCTAaHABIUBAIOTCS , JIOKAIBHOM
ceTH JuIsl u30eranusi Ieperpy3Ku HYJIEBOTrO CTABUTCS Pa3BsA3bIBAONINX 3X (Da3HbIN
tpanchopmarop 380/220 BoawT. K 3TOMY TpanchopMaTopy BXOAHOE HAIIPSKEHUE
MOJIBOJIUTCS TIO CXEME «TPEYTOJIbHUKAY, & BBIXOJIHbIE OOMOTKH COEIUHSIOT M0 CXEME
«3BE31a».

Cxema PAa3BOAKH NUTAHUA H 3A3€MJICHUA JIOKAJILHOHM CETH.

BBoAHbIM TpaHchOpMaTop

~380V B k } .




KoakcuanbHbie kabenu, coeuHSIoNe 000py10BaHUE B JJOKATbHBIX CETAX, TOKHBI
OBITH 3a3€MJICHBI Ha KaXKJIOM CETMEHTE.

B 3 T




