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BCTYIUIEHUE

MonHue3amuTHas WHCTAUISIUA B CTPOUTEIBHBIX O0OBEKTaxX MOKHA OBITh
BBITIOJITHEHA B COOTBETCTBHUU C TPEOOBAHUSMU CYIIECTBYIOIIUX HOPM U
pexkomenaaruii. CBoJika OCHOBHBIX HOPM M3 ATOM 00JIaCTH MpeACTaBlIeHa B
tabnuuel.

Tabmuimal. CBojKa OCHOBHBIX HOPM, KAaCAIOIINXCSI MOJIHUE3AIUThI

Dfibam TEMATHRM CROO8E HOpM
IEC B1024-1, Monwuezawuma cmpoumelstely  ofbesmod. OcHOgHLE
MonHeazawuTa i
CTPATENEHbIX IEC 61024-1-1, MonHuessuiunma cmpoimensHsy eihesmmoe.,

oiberToR W BRIBOD

YDORHER AALLUNTE A QoHOgHEE  MPUHLURLL  Beifiop ypoeded JauUmbsl GNR  MOAHUEFSLILIMHSX

MNHHEIAUMTHEX yermpatiGre:

YCTRHACTE IEC B81024-1-2, Monnugsawiima cmpoumanskey ofsesmos. O0lie mpaeuna.
Pywogodocman B — MposkmupoasHue, MONMEN, KOHCSPESUUS U Mpoaemks
MOITHUEIBLUMHEE Yompodoms,
IEC 61312-1, Zawuma om sniesimpOMazsHum-osn UMyneca  Mormdul. O8Lwgwe
oaaLna,

AAUMTA OT IECITS 61312-2, Jauuma om  SIerMpoMazHiimHo2an  [IMAYALCS  MOTHLL,

ANEETPOMATHUTHOM (LEMP). Yacme 2. Sxpanuposadie obuekmos, coaduHarys aHymou obbesmos
MY MECE MONHAA L I2FEMNEBHUA.

PHN-ECITS 61312-3, Jauuma ot anesmooMasHumHoss WMTEmTsca
MomHUL Yacme 3. TpebogaHud | yempoldcmasy oepaniiveHua
repexanpasanud (SPD)

EN 50164-1, 3nesenms MonuUessimqozn yompolbomea (LPS)  Yacmb

SnemeHTs
MONHHEIALLMTHOMA 1. TpeGosaud K COBBUNLIMENEHEIM JNEMEHITISM,
Ll EN 50164-2, 3nesmenme MonHUeawumyoac yompobomaa (LPS). Yacme

2. TpaGoeaHus, Kacamyueca Mooendod U Ja3eMnumenad.

HNudopmariusi, comepxaiiasicss B HOpMax MOJHUE3AIIUTHI U 3aIUTH OT
AIEKTPOMArHUTHOTO UMITYJIbCa MOJIHMM HCIIOJIb30BaNach MPHU OIMPEICICHUH
o0BbeMa HUCIBITAHUA YCTPOWCTB, OTPAHUYMBAIONIUX TIEPEHANPSKEHUS B
ANEKTPUYECKON WHCTAJUISIINY, B CTPOUTEIBHBIX O0BEKTAX U B JIMHUSIX MIepeaadn
CUTHAJIOB.

B TeueHne HECKONBKHUX JIET MPOBOSATCS PAaOOTHI, MEBbI0 KOTOPBIX SBISETCS
YIOPSAI0YUBaHIE HOPM MOJTHHE3AIIUTHL. B pesynbraTe 3TUX paboT CO3/1aHbI
HopMmebl cepunl EC 62305 (Tabnuma2), koTopsie (3a uckiatodeHueM Hopmel [EC
62305 -5) B kon11€2005 TO/Ma OBUTH IPUHSATHI K MpUMeHEeHHIO B cTpaHax EC.
HNudopmarusi, conepxaiiasicss B HOpMax, MpeCTaBICHHBIX B Tabmumax1 u2
MCIIOJIB30BAIACh TAKXKE MPU Pa3paboTKe HOPM, OMPEICISIONUX MPUHITUTIBI
3aMUATHl PA3IMIHOTO POJia OOBEKTOB, KOTOPHIC HE OMHCAHBI B MPEACTABICHHBIX
HOpPMax MOJIHUE3AIIHTHI, MJIA B T€X CIIy4asX, KOTJa MPU CO3TaHUHA MOJTHUE3AITUTHI
TpeOOBATUCH CIIEIUATBHBIC PEIICHUS.



Tabauua 2. Ceooka Hopm monnuezawumol cepuu |EC 62305

Ob6bem TemMaTUKN

Ceogka HopMm

HOprI MOINHMEe3aLmnTbl

IEC 62305-1, Protection against lightning - Part 1. General principles.
IEC 62305-2, Protection against lightning - Part 2: Risk management.

IEC 62305-3, Protection against lightning - Part 3: Physical damage to structure
and life hazard.

IEC 62305-4, Protection against lightning - Part 4: Electrical and electronic
systems within structure.

IEC 62305-5, Protection against lightning - Part 5 : Service.

Oco0eHHO 93TO KacaeTrcs TEICKOMMYHHKAIIMOHHBIX IIEHTPOB U BETPOBBIX AJIEKTPOCTAHIIUMN.
HekoTopsie u3 3TuX OeiCTBYIOMKUX HOPM MpEACTaBIeHBI B Tabmuie 3.

Taoauna 3. [lpumepnas c6ooka Hopm, onpeodensiouux npUHYUnbl MOITHUEIAUWUMbL PASTUUHBIX

0bveKkmos

Ob6bem TeMaTUKN

Cogka Hopm

ITU-T Recommendation K.20. (02/00) Resistibility of telecommunication equip-
ment installed in a telecommunication centre to overvoltages and overcurrents.

?:J:é?(gel\‘/lMyHVlKaLMOHHbI ITU-T Recommendation K.27. (05/96) Bonding configurations and earthing in-
side a telecommunication building.

X 0OBEKTOB
ITU-T Recommendation K.40. (10/96); Protection against interference: Protec-
tion against LEMP in telecommunications centers.
EN 61663-1:2002, MonHue3sawjuma —TerneKkoMMyHUKaUUOHHbIe TUHUU — Yacmb
I: UHcmannayuu ceemnosodos

TenekoMMyHUKaLMOHH

bl€ NTIMHUN EN 61663-2:2002, MonHuesauwjuma —TenekoMmMyHuUKauyuoHHble HYacms 2: JTuHuu,

BbINOJIHEHHbIE Memarsliu4ecKumMu I'IpOGOOHUKaMU

AnekTpocTaHuum u
NMHWK anekTponepeaay

IEEE Std. 998-1996, IEEE Guide for Direct Lightning Stroke Shielding of Substa-
tion.

IEEE Std. 1410TM-2004, IEEEE Guide for Improving the Lightning Performance
of Electric Power Overhead Distribution Lines.

BetpoBble
3MNEeKTPOCTaHLUMH -

IEC TR 61400-24:2002, Wind turbine generator systems- Part 24: Lightning pro-
tection.

IEC 88/117/CD: 1999, Wind turbine generator systems- Part 24. Lightning protec-
tion for wind turbine.

Hebonbluve cyna

ISO 10134: Small craft — Electrical devices — Lightning protection. 1993.03.01

Standard and Recommendation Practices for Small Craft. Standard E-4,
Lightning Protection. American Boat and Yacht Council,.

Fire Protection Standard for Motor Craft — NFPA 302, 14. National Fire Protec-
tion Association

ATOMHbIE
3MNeKTpoCTaHUMn

KTA 2206 Auslegung von Kernkraftwerken gegen Blitzeinwirkungen

Co3naBasi BHYTPCHHIOIO MOJIHHE3AIIMTYy, CJICAyeT TakKe NPUHUMATh BO BHHMAaHHE HOPMBI H
TpeOOBaHUS, ONIPEIEISIFOIINE:

® JIPUHIMIILI BBIpABHUBAHHWA IIOTCHIIWMAJIOB BHYTPH CTPOUTCIbHBIX 06T)€KTOB,
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e TpeOyeMble YPOBHU YCTOHUMBOCTU TMOJAKIIOYCHUS MHUTAHUS W CUTHAJBHBIX YCTPOMCTB K
BO3JICHCTBUIO HAIIPSKEHUN U UMITYJIbCHBIX TOKOB,

® CBOWCTBa YCTPOWCTB, OrPaHUYMBAIOUINX NEPEHANPSHKEHUS B AJIEKTPUUECKON MHCTAJUISILIMM U
B CHCTEMaXx Iepeaadyn CUTHAJIOB,

® [PUHIMUIBI TOA00pPa U MOHTa)Xa yCTPOICTB, 3aLUIIAIOMINX IEKTPUUECKYI0 HHCTAUIALNIO U
YCTpOMCTBA OT MNPSIMOIO BO3JEHUCTBUSA 4YacTH TOKA MOJIHHMHM, a TaKXKe OT BCSIKOTO pona
[IepEHANPSKCHUH,

e TpeOOBaHUS DBJIEKTPOMArHUTHONH COBMECTHUMOCTH JJIEKTPUUYECKUX HHCTAIULSIIMM M JIMHUN
nepeay CUrHaJIOB.

BHEHIHASA MOJIHUESAIIUTA CTPOUTEJIBHbBIX
OBBEKTOB

B MOMEHT mpsMOTo yJ1apa MOJIHUU B CTPOUTENBHBIN O0BEKT MPABUIBLHO CIIPOCKTHPOBAHHOE U
COOPY>KEHHOE MOJTHUE3AIIUTHOE YCTPOUCTBO TOJDKHO MPUHSATH HAa Ce0sl TOK MOJTHUU U OTBECTHU €T0 B
3emitto. [IpoxoskieHne Toka MOJHHUH JOKHO MPOU30UTH 0e3 ymiepOa Ams 3aluiaeMoro o0beKTa u
OBITH 0€30ITACHBIM JTSI JIFOJICH, HAXOAIMXCS KaK BHYTPH, TaK U CHAPY KU ITOTO OOBEKTA.

B mHacrosmiee BpeMs Bce damle TOSABISAIOTCS HOBble TpeOOBaHUSA, TMPEABABISEMBIE K
MOJTHUE3alTUTHBIM YCTPOMCTBAM, TaKHE KaK:

® OrpaHU4Y€HHUEC BHYTpPU 00BbEeKTa BEJMYMHBI HMITYJIbCHOTO  3JICKTPOMArHuTHOI'O  IT1OJIA,
CO31aHHOI'O TOKOM MOJIHHMH,

®  CO3/IaHUE MOJHHE3AIIUTHON HHCTAUIAIUN ICTETUYECKOT0 BI/Ia, HA 00BEKTaX, MOCTPOSHHBIX U3
Pa3HOPOIHBIX MAaTEPUAIIOB.

1. MotHuenIpUEeMHUKH

MonHuenpueMHUKaMi  MOTYT OBITb TNPOBOJSIINE KOHCTPYKTHBHBIE SJEMEHTHI OOBEKTa, TaK
Ha3bIBA€MbI€ €CTECTBEHHbBIE MOJHUEIIPUEMHUKH, WU MPOBOJAHHUKHU, Pa3MEIICHHBIE TOJBKO B IIEJISX
MOJIHHE3AIUTHI, TAK Ha3bIBa€Mbl€ MCKYCCTBEHHbIE MOJTHHETIPUEMHUKU. CaMble MEHBIIINE pa3Mephbl
MIPOBOJSAIIMX 3JIEMEHTOB, UCIOJIb3YEMbIX B KaU€CTBE MCKYCCTBEHHBIX MOJHUEITPUEMHUKOB, JOJIKHBI
UMETh CJIEYIOIINE CEUCHHUS:

2
OLIMHKOBAHHAS CTAJIb 50mMm
AJTIOMUHUI 70 mm?
2
MeIb 35Mm

Huzkue MOJHUENPUEMHUKHM JKECTKO KpPEMsTCs Ha MOBEPXHOCTH KpPBIIIM. DTO BO3MOXKHO, €CIU
IIPOTEKaHWE TOKAa MOJIHMHM B IPOBOJAX HE BBI30BET TEPMHUYECKOIO INOBPEXACHHA KpoBiH. s
OLICHKA OIIACHOCTH, BBI3BAHHOM BO3paCTaHUEM TEMIIEPATYPbl IMPOBOAOB MOJIHHE3AIIUTHOU
MHCTAJUIALUHN, MO’KHO UCIOJIb30BaTh IaHHbIE, ITPEJICTaBICHHbIE B TabIuIe 4.

B o0bekTax, KpbITBIX HEMPOBOJSALIUM MaTepUaloM, MOJHUENPUEMHUKH HA KpPBILIE MOTYT OBITh
CO3/1aHbI IPOU3BOJIbHON KOMOWHALMEH CTEpI)KHEH, HATSIHYTHIX MPOBOAOB (TPOCOB), HJIM MIPOBOJIOB,
YJIOKEHHBIX B BUAE ceTH. lIpoBoasmume sIeMeHTHI, HCIONb3YIOIUECS B LENSIX MOJIHUE3AIUTHI,
JIOJKHBI OBITh HAZIE)KHO COETMHEHBI.

MO0>KHO IPUMEHATH CIEAYIOLINE COCIUHEHNUS

®  CBapeHHBIC OOBIYHON CBAPKOW WIIH MO JABICHHUEM,
®  BHHTOBBIC WJIH 3a)KUMHEIE,

o KJICTIAHHBIC, CKJIICCHHBIC WJIM 3alpCCCOBAHHBLIC, C€CJIU 3JICMCHTHI HC HMCIOT U3O0JIIIHUOHHOIO
IMMOKPBITUSA W IIOKPLITHUEC TOHKOC.



Taoauua 4. Ilpupocm memnepamypul npo60008 npu NPOMeKAHUY MOKA MOIHUU 8 3A8UCUMOCTU OM
ceueHus Mamepuana u3 KOmopo2o oHu U320Mo8leHbl, d MAKHce OM NPUHAMO20 YPOBHS

MOJIHUE3auumal
ANOMUHUIN Msrkas ctanb Menob Hep>kaBetowas
CeyeHune cTanb
Ml:nz [MpUHATBIV YPOBEHb 3aLUuUTbI
H+1V Il | H+1v 1] | H+1v 1] | H+1V 1] |
4 * * * * * * * * * * * *
10 564 * * * * * 169 542 * * * *
16 146 454 e 1120 e & 56 143 309 & & @
25 52 132 283 211 913 * 22 51 98 940 * *
50 12 28 52 37 96 211 5 12 22 190 460 | 940
100 3 7 12 9 20 37 1 3 5 45 100 | 190

* - pocT TemMnepartypbl Bbi3bIBAE€T B3PbIB UK pacnnaBiieHne nposona.

[Tpumensist Takue COCTUHEHUS, U30ETaIOT UCKPOBBIX MEPEKPBITHI B BO3yXe WK B O€TOHE, KOTOPHIE
MOTYT BbI3BaTh HOBPEXJICHHE KOHCTPYKIHMHM OOBEKTa WM HApYILIUTh PAOOTy SJIEKTPUYECKUX U
3JIEKTPOHHBIX YCTPOMICTB.

Ecnmu cama KOHCTpyKUHUsl SBIS€TCS NPUYMHOM BO3HMKHOBEHMsI OONBIIMX HANOpPSHKCHUH B
KEJIe300€TOHEe, TO B 30HE MOSBICHUS TAaKUX HANPSDKEHUN CIeAyeT MPOJOXKUTh JOMOJIHUTEIbHbBIE
NIPOBOJHUKU. B apmarype, BBINOJHEHHOH W3 MpelBapUTENbHO HANpsHKEHHOro OETOHa, CleqyeT
TaKke n30eratb MPOTEKaHHWsS TOKAa MOJHHU B CTEPXKHSIX apMaTyphl, TaK KaK 3TO MOXXET BbI3BATh
yBEeJIMYEHUE HampspkeHuil. B 3ToMm ciyuae Taxke peKkoMeHAyeTcs NMPUMEHEHHUE OMOJHUTEIBHBIX
MIPOBOJHMKOB, MTPOJIOKEHHBIX MapajlieIbHO K apMarType.

B cnyuae mpuMeHEHHs TOTOBBIX KEE300€TOHHBIX JJIEMEHTOB CTEPKHH apMaTypbl MOTYT OBITh
WCTIOIH30BaHbl KaK MOJIHUCTIPUEMHHKHU. [|JIs1 3TOro clieyeT TOIbKO 00ECIIEYHTh COOTBETCTBYIOIIEE
COEMHEHUE IEMEHTOB U CO34aTh HENPEPHIBHBIN U KOPOTKHUM Iy Th U1l TOKA MOJIHUM. ECiiv roToBbIE
YKeJIe300€TOHHBIE JIEMEHTHI He 00J1aJal0T TaKUMH COSTUHEHUSMH, TO CJIETYET UX BBHITIOJTHHUTD.

Huzkue TOPHU3OHTAJIBHBIC MOJHUCTIPUECMHUKN OOJDKHBI CO34aBaTb HaA KpPbIIIC 00BbeKTa CCTKY.
PaSMepr O,Z[HOI>’I STUEHKH CETKH B 3aBUCHUMOCTH OT YPOBHSA MOJIHUC3AIIUTHI IPCACTABJICHBI B Ta6n1/1ue
5.

Tadauna 5. Pazmep Avetiku 2o0pu30HmManibHOU MOJTHUENPUEMHOU CEMKU 8 3A8UCUMOCIU OM  YPOBH5

3auumal
YpoBeHb 3aLuThl Avenka Paawnyc wapa
MOSTHUENPUeMHoOM
ceTKn

v 20M x 20M 60Mm

11 15m x 15m 45m

Il 10M x 10m 30m

I 5M x 5M 20Mm

CrnenyeTr oOpaTUTh BHUIMaHUE Ha MOJHUCIIPUEMHYIO CETKY C pa3MepaMu 5M X 5M, KOTOpYIO HYKHO
MPUMEHSITh B 00BEKTax, TPEOYIOMMUX MOJIHUE3AMUTHON MHCTAIAIUU ¢ 3(PPEKTUBHOCTHIO 3alTUTHI
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Ha ypoBHe 98% (| ypoBeHb 3amuThl). B ciayyae oTaaneHHBIX TOPU3OHTAIBHBIX MOJTHHEITPUEMHHUKOB
W BEPTHKAIBHBIX IPUEMHUKOB, 3aIIIUTHYIO 30HYy MOYKHO OTPEICIUTh C MOMOIIBIO 3alUTHOTO yTJia
WA, WUCTIOJB3YsI METOJ KaTSIIErocs Mo KphIle mapa. B Tex Mectax Ha MOBEPXHOCTH KPBIIIIH,
KOTOPBIX HE KacaeTcs Iap, He CYIIECTBYET OMacCHOCTH MPSIMOro yaapa MoiaHuu (puc.l).

Py MecTa, nonseprHYTRE
. YTPO3E YAAPE MONHAK

Puc. 1. [lpunyun onpedenenus 3auyummnsix 304 MEMOOOM KAMAUE20CS NO Kpblule uapa

Mertoj KaTsmerocsi mapa MOKHO TaKXKe UCIIOIh30BaTh LIl 0003HAYECHHSI MECT, TIOJBEPTHYTHIX yrpo3e
HCMIOCPCACTBCHHOI'O paspssga MOJHUH, B CIy4aC OIWHOYHBIX 06’b€KTOB WA TpPYyIIbL O6’beKTOB.
Bennuunna paguyca mapa 3aBUCUT OT TpeOyeMOro ypOBHS MOJTHHE3AIINUTHI (Tab/uiab).

1.1. Hu3kue MO/JIHUCIIPUCMHHUKH HA IIHUPOKHUX IIVIOCKUX KPbIIIAaX

B HacToAIEee BpeMsI I IMMOKPBITHS ITINIOCKUX KPBIII WJIM KPBIII C HEOOJIBIIINM YKIIOHOM HCIIOJIb3YRKOTCA
MaTeprajibl, 3CTCTUIHOC U KCCTKOC COCAUMHCHUC KOTOPBIX C MOJHUCIIPUCMHHUKAMH MOJIHHC?;&IIII/ITHOﬁ
HUHCTAJUBINUNU  MOXCT OKa3aTbCsd BECbMa 3aTPyIHHUTCIIBHBIM. B stux CIydyastx Jisi  CO34aHHusA
MOHHHerHGMHOfI CECTKHU HCIOJIB3YIOTCA PAa3HOPOAHBLIC JSJIEMCHTBI  JIA COGILHHGHHﬁ, a TaKXKe
KpOHIJ.ITCﬁHBI, YCTaHAaBJINBACMBIC Ha KPBIIIC 31aHUA. HpI/IMCpBI HUCIIOJHCHHA BO3MOKHBIX peIlIeHI/Iﬁ
MOJIHUCTIPUCMHBIX CECTOK Ha O6’B€KTaX., 06J'IaI[aIOIHI/IX IUIOCKMMHM KpPbIIIaMH, PEACTABJICHBI HA pI/IC2

Puc. 2. prvzep CO30aHUA MOJZHM@I’ZPM@MHOZZ cemKu Ha NAOCKOU Kpblihe ¢ memaiiudecKum ammuKkom



Ha mmpokuxX IUIOCKMX KpBIIIax , BHIMOJHEHHBIX W3 MAaTEpPHANOB , B KOTOPBIX HENbB3s IPOJENIATh
OTBEPCTHUS, MPHUMEHSIOTCS KPOHINTEWHBI, TOJOXEHHBIE HA KPBIIIC, WM MPHUKPEIUIIIONINECS K ee
MOBEPXHOCTH C IOMOIIBIO TOTO K€ Marepuaia, M3 KOTOPOTO BHIMOJHEHA KpoBis Ilpumepsl
pa3NMUYHBIX KPOHIITEHHOB, a TaKKe CO3JaHHAasg C WX [IOMOINBI0 MOJHHEIIPHUEMHAs CeTKa
Mpe/cTaBjIeHbl Ha puc.3 U 4.

Puc. 3. Kponwmetinvl 015 Kpenyienus MOIHUENPUEMHOU CeMKU HA WUPOKUX NIOCKUX KPbIULAX

[
NEl_ =T
et =2
Flaracka oo | EEE“ZQ#_:_?

-~ o~
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L O MO O [

Puc. 4. [Ipunyun kpennenusi KpoHumeuHo8 Ha Kpbluie, Kpblmou NIeHKOU Ul NOJUXTIOPEUHUIOM

Ha mnnockux Kpellax MM KpbIIIax ¢ HEOONBIIMM, IOXOAIUM 10 5% cKaToM, Ha KOTOPBIX
NPUMEHEHBI TOKPBITHS W3 TOJUXJIOPBHHMIA MOXKHO TaKKe YIOTPeOJsITh KPOHIITEHHBI,
npeJcTaBiIeHHble Ha puc.3. Yame Bcero OHM KpPEmsATCsS K MOBEPXHOCTU KPBIIIHU CJETyOIUM
obpazoM:

® KPOHIITEHHBI CelyeT YCTaHaBIMBATh HA KPbIIIE B COOTBETCTBYIOIUMX MECTaxX M, €CIH 3TO
HEOOXO0MMO, COeIMHUTH IPOBOJIAMH, CO3/1aBasi TPEOYEMYI0 MOJIHUETIPUEMHYIO CETKY,

e BbIpe3aTh K3 MaTepuaja, KOTOPHIM IOKpbITa KpBbIIA, IOJOCKA COOTBETCTBYIOLIEH IS
JAHHOTO KPOHILTEIHA ITMHBI ¥ IIUPHUHBI,

® JCIOJB3Ysl COOTBETCTBYIOIIYIO TAQHHOMY MaTepHaly TEXHHKY COeIMHEHUi(Hamp., cBapka,
CKJICUBAHHUE), COCIMHUTH KPOHIITEHHBI C TIOBEPXHOCTHIO Kpbiin (prc.4)



HpI/IMepBI CTBIKOB, HCIIOJIB3YCMbBIX JIA COGI[I/IHCHI/Ifl npu CO3aaHruun MOHHI/IerI/IeMHOI\/JI CCTKHN Ha
KpbIIax CTPOUTCIIbHBIX O6T:>CKTOB, MMPEACTABJICHBI HA pI/I05

Puc. 5. Cmoixu, npumensemvie 01 coeOurHeHus nPo0008 MOJHUE3AUWUMHOU UHCTNANAYUU

B cnyqae H_II/IPOKI/IX KpBIH_I cne,uyeT HpI/IHHTL BO BHHMAHHUC HN3MCHCHHC IJINHBI HpOBO,Z[OB,
BO3HHUKAIOIIIEE B Pe3yJIbTaTe H3MCHEHHSI TEMITCPATYPHI.

OO1m1ast 3aBUCUMOCTD, ONPEACISIONIasi MPUPOCT AJIUHBI TpoBoJa AL mpu Bo3pacTaHuu Temreparypsl
AT cocTaBiser.

AL=a-L-AT
rne . L —panuna nmpoBona,
o -TeMIepaTypHbBIH KO UIMESHT JIMHEHHOTO pacIIupeHusl.

3HaueHus] TEeMIEPaTypHbIX KOA(D(PUIMEHTOB TMHEWHOIO pacIIMpeHHs AJis pa3HbIX MaTepHalioB, a
TaKXKe MPUPALLECHHS [UIMHBI IPU U3MEHEHUAX TeMIIepaTyphl peicTaBlIeHbl B Ta0nuie 6.

Tabauna 6. Ms3menenus onunst npoGoIOKU, BbINOIHEHHOU U3 PASHLIX MAMEPUATLO8

Matepuan KoathdnumeHT o MpupocT AnuHbI NPOBONOKM AL npu pocte
Temnepatypbl AT = 100°C

AntomMuHNIN 23,5 - 10° AL = 3,35 mm/m

Megnp 17,0 - 10° AL = 1,7 Mm/m

HepxaBetolas cTanb 16,0 - 10° AL = 1,6 MM/M

Crarnb 11,5 - 10° AL = 1,15 MMm/m

Jisg toro, 4toObl M30€KaTh OMACHBIX HANpPSIKEHHM, BBI3BAHHBIX H3MEHEHHUSMHU TEMIIEpaTyphl,
CleyeT TPUMEHATh THOKHE SJEMEHTHI, COCIUHSIONINE TPOBOJHUKH MEXIYy COOOW WM C
MPOBOSIIMMH 3JIeMEHTaMH KOHCTpYKIuu Kpbimucu (Puc.6).

2. MoJyHue3amuTa yCTpOﬁCTB, PaCIOJN0KCHHBIX HA KPbIIIAaX 00bEeKTOB

AHanu3upys OMacCHOCTb, BOZHUKAIOIIYIO B MOMEHT MPSIMOTO yAapa MOJHUH B CTPOUTEIbHBIN OOBEKT,
cienyer oopaTUTh 0cOOEHHOE BHIMAaHHE Ha BO3MOXKHOCTH BO3JICUCTBUS TOKOB MOJHHH Ha BCSIKOTO
poJia HaJICTPOUKH, yCTPOMCTBA U MHCTAJUISIIMK Ha KPBIILE 3TOr0 O0HEKTA.



Puc. 6. Coedunenus, komnencupyiowue Hanpsa@ceHus:, OHUKArOWUe Npu USMEHeHUU memnepamypbl

OT npsiMOTo BO3JIEHCTBHS TOKA MOJTHUH JOJDKHBI OBITh 3aIUIIEHBI CIEIYIONINE HAJACTPOHKH:
® HE co/epIKallye CKTPONPOBOISIINE 3JIEMEHTHI,
e coJepKalne dJIEKTpUYECKoe 000pyI0BaHUE WM 000pYyJAOBaHHE, CIyKalee NIl 00paboTKu
uHpOpMaLHUu.

Hazcrpoiiku 10KHBI HAXOOUTHCS B 3aLIUIIEHHOM IPOCTPAHCTBE, 0OPa30BAHHOM BEPTHKAIbHBIMHU
WIA TOPU30HTAIFHBIMU MOJHHETIPUEMHHUKAaMH. Takke HEe0OXOAMMO COXPAaHATh COOTBETCTBYIOIIUE
0e30macHble pacCTOSIHUS MEXYy HUIMH U MOJIHUEIIPUEMHHUKAMH, a TaK)Ke TOKOOTBOJaMH.

Ecmu BeIeykazanHbie TpeOOBaHMs HE OyAyT BBITIOJIHEHBI, TO MPSIMOM yAap MOJHUHU B HAJCTPOUKY
IIPUBEJET K pa3pyILICHUIO!

®  caMOl HaJICTPOMKH, a TAK)KE YCTAHOBJICHHBIX BHYTPH HEE JIEKTPUUECKUX U
ANIEKTPOHHBIX YCTPOMICTB,
®  YCTPOMCTB, paCHOJIOKEHHBIX BHYTPU CTPOUTEIHLHOTO OOBEKTA.

TpeGoBaHus K pa3sMEIIEHHIO B 3aMIUIIIEHHOM IPOCTPAHCTBE HE KAaCatOTCs HAJICTPOEK , HE
COJCPIKAIIUX DIICKTPOMPOBOISIINE 3JIEMEHTHI | |, KOTOpBIE:

L4 HC IPEBBLIIIAKOT BBICOTY IMmu :I.M2 O6H_ICI71 miomaan — MCTAJJINYCCKUC HaHCTpOﬁKH,

e He BBICTYyHNAlOT Bbllle 1 MeTpa Haj MOBEPXHOCTHIO, 00pa30BaHHONW MOJHUEIPUEMHUKAMU —
HAJCTPOWKH, HE TPOBOSILNE NIEKTPUIECKOTO TOKA.

3ammTON OT MPSMOTO BO3JCHCTBUS TOKa MOJHHUHW JOJDKHBI OBITh TAK)KE OXBAau€HBI YCTPONCTBA U
KOHCTPYKTHUBHBIE DJJIEMEHTHI Ha KpBIIaX OOBEKTOB, K KOTOPBIM TIOJCOCIWHEHA MPOBOJIKA,
pa3BeficHHas BHYTPH 00bEeKTa. B Takux ciydasx MOJHHE3ATUTHOE YCTPOUCTBO JOJDKHO!

e 00eCneYnTh COOTBETCTBYIOIICE 3ANIUIICHHOE MPOCTPAHCTBO IS YCTPOWCTB M YCTAHOBOK Ha
KpBIIIE O0BEKTA,

® HCKIHOYHUTH BO3MOXHOCTE BOSHHUKHOBCHHUA HUCKPOBLIX Pa3paa0B MEXKAY SJICKTPOIIPOBOAAIIUMHA
QJICMCHTAaMU,

® YCTPaHUTh PAa3HMILYy MOTEHIHAIOB MEXIy 3JEKTPONPOBOIAMIMMH 3JIEMEHTaMH Ha KpBIIE U
BHYTpH OOBEKTA,

e o0ecneuuTh 3alUTY Mepe]l NePEeHaNPsHKEHUSAMHU AIEKTPUUYECKUX U AJIEKTPOHHBIX YCTPOICTB.

Yactb YHOOMSAHYTBIX Tpe6OBaHI/II71 MOKHO BBIIIOJIHUTL, MPUMCHASA COOTBCTCTBCHHO HOI[O6paHHBIe
CHUCTCMBbI U3 BEPTUKAJIBbHBIX UJIW T'OPHU30HTAJIbHBIX MOJTHUCTIPUEMHUKOB

[TonpITOXKMBAaHKE TPUHIUIIOB 3aIUTBl YCTPOKWCTB, PACIONIOKEHHBIX HA KpBIMIAX CTPOUTEIBHBIX
00BEKTOB, COACPKUTCS B TAOIHIIE 7.



Ta6auua 7. Paziuunvie peutenus pAcnoloNCeHUsi CUCIEM MOTHUE3AUWUMbL YCMPOUCME, HA KPbIULAX
0bveKkmos

OnucaHune O6wmn Bua

MeTtannuyeckue kopryca, coeJUHEHHbIEe C
SJ'IeMeVHTaMVI MOJSTHME3aLLUNTHOro YeTPOHCTEO
ycTpoicTtBa. PelleHne pekomeHOOBaHO B P

cny4dae HebomMbLlUIMX YCTPOWCTB, HAACTPOEK,
KOTOpble HEe COeANHEHbl C MHCTaraunamMm
BHyTpM obbekta U He  BO3HMKaeT FOpUACHTANLHIR _
NMPOHNKHOBEHMS TOKa B OOBEKT unu ¥LTPOACTED [ [I

BepTaans=HeIA
MAHACTIPHCH

o RCNHASNEHSMHA
NPOHUKAKLWKNKN TOK HE CO3aeT ONaCHOCTb.

Ecnu cyulecTteyeTt HeobXxoaMMOCTb 3aLUnThI MOEA30HTA BRI
OT npAaMoro ygapa MOnHuM, TO cnenyert MOTHAENPHERHA
NPUMEHNTb ana 3alnThbl Hanp.,
BepTuKarbHble MOJTHUENPUEMHUKN.

K ycTpoWcTBY NOAXOAAT UHCTAMMNALIMM
U3HYTPU o6bekTa.CreayeT orpaHMymnTb Un S KRR
NCKITIOUUTD BO3MOXHOCTb MPOHNKHOBEHUS MEMHPANEAERA
TOKa MOIMHUM B YCTPOWCTBO, a 3aTeM
BHYTPb 06bekTa. MonHyio 3aLuTy
obecneumnBaeT cuctema
MOJTHUENPUEMHUKOB 1 pa3mellieHne
YCTPOVCTB B 3alL/LLaeMOM NPOCTPaHCTBE.

WTpafeTAD

MpasarTansie#
RITHHET DR HA

2.1. OTI[CJILHO CTOAIMNEC BEPTHKAJIBHBIC TOKOIIPUECMHHUKHU

OneMeHTBI MOJIHHUEC3aIIIUTHOI'O YCTpOﬁCTBa , HNPCAHA3HAYCHHBIC [JISI 3alllUThl OT HIPAMOro
BO3IL€I71CTBPI)I TOKa MOJIHUU JOJDKHBI.

e 00€CIeYnuTh COOTBETCTBYIOIIEE 3aUTHOE MPOCTPAHCTBO IS YCTPONCTB M MHCTA/UISAIMNA Ha
KpBIIIe 00BEKTa,

® HUCKIIIOYHUTH BO3SMOXHOCTh BOSHUKHOBCHU S HCKPOBBIX HeperBITI/Iﬁ MCXKAY MHCTAIAUAMH,

° HUCKIIIOYUTDh pPasHULy TOTCHIHUAIOB MCXKIAY OTACIbHBIMHA HWHCTAUIANUAMH Ha KPbIIIC U
BHYTPH O0BEKTA,

OCHOBHBIM CIIOCOOOM 3aIUTHl OT MPSIMOTO yAapa MOJHHH SIBJISIETCS pa3MeEIleHUe YCTPONCTB WIH
YCTaHOBOK B 3allMIIEHHOM HPOCTPAHCTBE, 00Pa30BaHHOM OTAEIbHO CTOSALIMMH BEPTUKAIBHBIMHU
TOKOIIpUEMHUKAaMU. 1IpoekTUpOBaHKre U COOPYKEHHE OJMHOYHBIX BEPTUKAIBHBIX IIPUEMHUKOB WIH
CHCTEM TaKuUX IPUEMHHUKOB JIOJDKHO OBITh pPEaIM30BaHO B COOTBETCTBUU C TpeOOBAHUSAMY,
BBITEKAIOLIMMHU U3 BBIOPAHHOI'O YPOBHS MOJHHE3ALUTHI AaHATU3UPYEMOTo O0OBEKTA.

Omnpenensist pa3Mep 3alUIaeMoro MpocTPaHCcTBa, 00pa3yeMoro OTAeIbHBIM MOJHUETPUEMHUKOM
WA HECKOJIBKUMH MOJIHUETIPUEMHUKAMU HEOOXOIMMO IPUHUMATh BO BHUMaHHE TpeOOBaHUs,
KacaroUuecs:

® 3AlIUTHBIX YTJIOB,

e (e30MacHBIX paCCTOHHHﬁ, ACIal0IUX HEBO3MOXHBIM BO3HUKHOBCHUC HCKPOBBIX Pa3psad0B
MCKOY 3alyuiacMbIMU yCTpOﬁCTBaMH n MOJIHUCTIPUCMHHUKAMU, 3JIEMCHTaMU
MOJ'IHI/Ie3aH_II/ITHOﬁ HHCTAJIIALIMH nim KOHCTPYKTHBHBIMU DJICMCHTaAMH O6’beKTa,
HCIIOJIB3YyCMbIMU JIJIS1 ueneﬁ MOJIHUE3alllUTHI.

KpOMC TOTO, BepTHKaHBHLIﬁ MOJIHUCTIPUCMHUK JOJIZKCH GBITL PasMCIICH Ha TaKOM PACCTOSIHUU OT
3alIUIAEMOT0 YCTPOUCTBA, KOTOPOE C/eTaeT HEeBO3MOXKHBIM BO3HUKHOBEHHE MCKPOBBIX Pa3psIoB.
OI_ICHI/IBaSI BO3MOXHOCTb BO3HHUKHOBCHUSA HCKPOBBIX pa3psaaoB CICAYCT HNPHUHATH BO BHUMAHUC
cienyromue HaKTopsI:



® [lapaMeTpbl TOKa MOJIHUH,
® THUI U30JIUPYIOIIETO MaTepuasa MEeKIy IEKTPOAAMH,
® pacrpeesieHHe TOKa B CTPOUTEIHHOM O00OBEKTE,

® PpPaCcCTOAIHUC OT MECTa cOMmKeHns y B KOTOPOM MOXKCT HpOH3OI>iTPI HCKpOBOfI pas3pgan, no
OnKamIero YpaBHUBAOMICTO COCAUHCHUA WX OO0 3C€MJIU, UBMCPCHHOC BAOJIb IPOBOAHWKA B
KOTOPOM TC€UYET TOK MOJIHHUH.

TpeGoBanus, IEHCTBYIOIINX HOPM MOJIHME3AIIUThI, YCTAHABIMBAIOT 3aBUCHMOCTH 3HAYCHHI
3alllUTHBIX YTJIOB OT ypOBHeﬁ 3allINThI, Tpe6yIOH_[I/IXC$I AJIL pacCMaTpuBacMoro O6’BeKTa 1 BBICOTHI
MoJiHHenprHeMHnKa (Tabmuia 8).

Tabauna 8. 3awummusie yenvt u 6e3onacuvle paccmoanus 8 3a6UCUMOCIIU OM Mpedyemo20 YPOGHs.
3auUmsl U 8b1COMbI NPUEMHUKA

MMPOCTPAHCTBCHHAA 3aIUTHBIC YIJIbI
cxXeMma

o]
80

o NN .

EG:\“‘\"“M

50 n
40 1 x““xxxﬂﬁ
30 - i

20

~._ YPOBEHb 3aLMTHI

~—]
L Tl IV

i

02 10 2

=
el
o

40 50 60
h ]

0e30MacHbIe pacCTOSAHUSA

k
s>k -—L
km
ki - 0,1, 0,075, u 0,05 coomeemcmeeHHo dns |, Il u lll u IV ypoeHs 3awumel,
km — 1 8 8030yxe u 0,5 8 meepdom duanekmpuke,
K. - 3asucum om pacrnpedenieHuUs moka 8 obbekme,

L - paccmosiHue, uamepeHHoe 600/ib npoeoda, udyuweao om MOYKU paccMampueaemoz0 conuxeHus 60
mouyku briuxaliuie2o ypasHUaoue2o coedUHeHUs

B HexkoTOphIX ciyuyasx, ompenensis 3allUTHOE MPOCTPAHCTBO, CO3/IaHHOE OJIMHOYHBIM
BEPTUKAJIBHBIM MPUEMHUKOM, CJICyET MPUHITH BO BHUMaHHE HECKOJBKO 3alUTHBIX yriioB(puc.2).

B npumepe, npeacraBneHHOM Ha puUC.2 Ui ONpeIeeH sl 3alIUTHON 30HbI, CO3aHHON TPUEMHHUKOM,
Pa3MEIICHHBIM Ha KPBIIIE CTPOUTEIIBHOTO 00BEKTA, CICTYET MPUHSTH!

L4 YIoJI a1 Ha KpbIIIC 00BeKTA - BCJIMYMHA, 3aBUCAIIAA OT BBICOTHI IPUCMHUKA,

. YTOJI 2 PATIOM C OO0BEKTOM — IMO00paH C Y4€TOM CYMMBI BBICOT O0OBEKTa U TPUEMHHUKA.

MOKHO TaKxke OIPCACIIUTD 3allIUTHYIO 30HY, UCTIOJIB3Yd MCETO/ KATALICTOCA ITO KPBIIIC IIapa.
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Benmnunna paamyca mapa 3aBHCHT OT TpeOyeMOro YpOBHS MOJIHHE3AIIMTBl U COCTaBJISIET
corBercTBeHHO 20M , 30M , 45m u 60m ama |, 11, 1ll, IV ypoBHSA MOTHHE3ALIUTHI.

[Ipu mepekaThlBaHWW IHapa TO KpBIIIE MPHHUMACTCS, YTO TOYKM KACaHMs KaTAMIEToCs miapa
MOJIBEPKEHBI OMTACHOCTH MPSIMOTO MOMaJaHHUsI MOJTHUH.

f —”’ \ * 1

- (v7)
h4 - o \ h
_ - =~ 3awuTtHasa 30Ha \ )
\
\
\
\ h2
CTPOUTENbHLIN N
OBbEKT \ h
\
\
3almTHasa
30Ha \
Ny v

Puc. 7. 3amumHaﬂ 30HAa, CO30AHHASL OOUHOYHBIM 6EPMUKATIbHBIM MOJIHUENPDUEMHUKOM.

2.1.1 MosHuenpueMHHMKH BBICOTOM 10 3-X METPOB

[IpumMeHeHre OMMHOYHOTO MOJIHUETIPUEMHHKA WM CUCTEMbI MIPUEMHHUKOB BBICOTOW B  HECKOJIBKO
METPOB SIBISICTCSI OJAHMM U3 4Yallle BCETO HCIONIB3YEMBIX PEIICHWN /I OXpaHbl HEOOJBIINX
O0OBEKTOB HJIM YCTPOWCTB Ha KpBIIAX CTPOHMTENBHBIX 00BekToB. Co3gaBaeMasi CHCTEMa 3allUThI
mpocTa ¥ JIeTKa [UIS WCIOJNHEHUs. THIOBON BEPTUKANBHBIM MOJHUEIPHEMHHUK COCTOUT U3
MeTauTnyeckoro crepxxkus auamerpoM 10 —16mm, 3akperuieHHoro Ha 0etoHHOU omope. CTepikeHb
HEOOXOUMO COEIMHUTh C ONMKAWIIUM 3IEMEHTOM MOJHHE3AIUTHON uHCcTamsnuu. [Ipumep
3alIUThI, CO3MAHHON OTIENBbHBIM BEPTUKAJIBHBIM MPHUEMHUKOM WIIM CHCTEMOH IBYX NPHUEMHUKOB
MpescTaBjeH Ha puc.8.

a) b)

~

~

-~
/

/

7 N

, 7 3ammuiaemoe N
» Tlpuemunk yCTpOﬁCTBO MpuemHuxk N )

7 BepTHKAILHBII BePTHKAJIbHBIN

Kpbila cTpouTebHOr0 00beKTa

Puc. 8. Moanuenpuemnuxu na Kpviuie cmpoumenbHo2o 00vekma ; &) 0OUHOUHBLIL MOIHUENPUEMHUK,
b) onpeoenenue 3awumnoii 30ne1 , cozoannoli cucmemoui 08yx MOIHUENPUEMHUKOS
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Omnpenensist 3alUTHYIO 30HY B CHUCTEME JIByX BEPTUKAJIbHBIX NMPUEMHUKOB, CJIEIyeT YCTaHOBUTb
caMyr0 HHU3KYI0 TOYKY KacaHus mapa ( Onmkadinyr K 3aluiiaeMoMy ycTpoictBy — puc.8b ),
Ha3bIBAEMYI0 TaKKe CTpenoil mporuba pP. 3HaueHHE P B 3aBUCUMOCTH OT BBICOTHI BEPTHKAJIBHBIX
npueMHUKOB h, paccrosiaus mexay HuMHu d, a Takke panuyca mapa R onpezenser 3aBUCUMOCTb:

p=R—R=(3)

M3meHeHne 3HaueHUs] P Kak QYHKIUM OT paccTosiHus d MexIy MONHHEIPUEMHHKaMH U Kiacca
3amuThl (pa3nTUUHBIX 3HAUeHH paauyca R) npeacranena Ha puc.10.

3.0
—_ e
.E. 2,5 /.-"
220 -
¥ [~
_~TR=30m
15 -~ | ¢|-/'
' L] /"P_f
] 1 R=45m
1.0 R=20m | L= '
’f‘!‘ "] ———
05 ol “'H._...:r:f;;f.ﬁ
i — F R =60 m1
n T T T T T 1

01 2 3 456 7 89 1011121314 1516 17 1819 20
paccrosHmne d [ M)

Puc. 10. Usmenenus s3nauenuii P 6 3asucumocmu om paccmosinust d medxcoy mornuenpuemHukam, a
Maxokce Kuaccol 3auumal

Jnst Toro 4to0bl 00ecrednTh CTaOWIBHOCTh BEPTUKAIBHBIX NPHEMHUKOB TpeOyeTcs yYHUTHIBATh
OIaCHOCTh, CO3/aBaeMyI0 IMOpbIBaMU BeTpa. [ mpeaBapuTeslbHOro Mojadopa pasMepoB U Beca
OETOHHBIX OIOP MOYKHO MCIOJIb30BaTh JaHHbBIC, IPEACTaBlIeHHbIC B Tadmuie 9 [ ].

Ta6muua 9. Ocrosuvle pazmepbl GEMOHHBIX ONOP 8 3ABUCUMOCHIU OM BbICOMbL 6EPMUKAILHO0
npuemnurxa (cxopocms éempa 0o 150 kmluac)

Juamemp@= 300mm Juamemp @ = 350mm
Bvicoma npuemnuka

Bovicoma(cm) Bec (ko) Boicoma(cm) Bec (ko)
1,0m 1,0 2,0 0,5 2,0
1,5m 4,5 8,5 2,5 6,5
2,5m 9,5 17,5 55 13,5
2,5M 17 31 10,0 25,0
3,0m 25,5 46 15,5 38,0

[Ipumepbl KperuieHusT BEPTUKAJIBLHOTO MOJHHUENPUEMHUKAa K OETOHHOM oOmope M K 3JIeMEHTaM
MOJIHHE3aIUTHON MHCTAJUISILIMY TpecTaBiIeHbl Ha puc.11.
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Puc. 11. Kpennenue monrnuenpuemHuxos pasnudtou 6blcomul K OEmMOHHbIM ONOPAM

Ecnmu nnst maHHOW BBICOTHI MOJHHETIPUEMHUKA BEC OJWHOYHON OETOHHOW OIMOpHI MEHbIIEe
PEKOMEHIYEMOT0, TO MOYKHO NMPUMEHATh Harpy3Ky, COCTOAIIYIO U3 ABYX 4acteil. Eciu mist otBona
TOKa MOJHUU HCIIOJIb3YETCS METaJUIMYE€CKOE MOKPHITUE KPBIIIM , TO OCHOBAaHUE BEPTUKAIBHOTO
MPUEMHHKA MOXKHO KPEMTUTh HEMOCPEICTBEHHO K MOKPBITHIO (puc.12).

Puc. 12. Kpennenue npuemHuxo8 Kk npogoosiyum 1emMenmam no8epxXHOCMU Kpbluu

Monnuesammra 0Oojiee KpPYNMHBIX HAICTPOEK MM .yCTPOMCTB MOXKET MOTpeOOBaTh NPUMEHEHUS
CHCTEMBbI, COCTOSIIICH M3 HECKOJIbKUX npueMHHKOB (puc.13). Co3maBas Takyl CHUCTEMY CIEIyeT
ONpENIeNIUTh 3AIIUTHYIO 30HY M COXPAaHUTh TpeOyeMble pacCTOSHUS MEXAy 3allMIIaeMoil
HAJCTPOMKON U 3JIEMEHTAaMHU CUCTEMbI IPUEMHHUKOB.

13



Puc. 13. 3awuma, cozoannas cucmemou 6epmuKaiIbHbIX MOIHUENPUEMHUKOS.

2.1.2. MoiHuenpueMHHMKH BbICOTOM 00Jiee 3-X METPOB

Ecnu npumeHneHne 0JUHOYHOTIO MPUEMHUKA WM CUCTEMbI BEPTUKAIBHBIX TPUEMHUKOB BBICOTOU 10
3-X METpOB HE YAOBJIETBOPSET TPEOOBAHMSAM 3AIIUIIAEMOT0 TPOCTPAHCTBA WU TPYIHO JUIS
peanu3anyu, TO CIEAYEeT PAcCMOTPETh BO3MOKHOCTH MPUMEHEHHS 0OJiee BBICOKHMX MPHEMHUKOB,
KOTOpBIE TPeOYIOT KOHCTPYKTHBHO 0o0Jiee CIOXKHBIX M TSDKEJBIX OMOp, a YacTO M JOMOJHUTEIbHBIX
orTspKeK. [Ipumep Takoro pemnieHus npeacrasieH Ha puc.14.

e el
qﬂa.ullua-‘-—q =il
i i s “_"

Puc.14 .Oounounvie 6epmuxanvhvie mornuenpuemnuxu | |
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HpeI[CTaBJ'ICHHaSI CUCTCMaAa OTTSDKCK MW IHPUMCHCHHASA OIllopa Oal0T BO3MOXHOCTL KpPCIUTH
MOJIHUCTIPUCMHUKHA BBICOTOM a0 8 m.

2.1.3. BepTukanbHbie MOJHUENIPUEMHUKH, KPensuecs: K
YCTPOICTBAM MJIM 3JIeMEHTAM KOHCTPYKUIMHU

Jlpyrum  pemieHueM, KOTOpoe O0OecHeuMBaeT yBEJIMYEHUE CTAOMIBHOCTH  BEPTUKAIBHOIO
MOJTHHETIPDUEMHUKA , @ TAK)KE He TpeOyeT pacIIUpeHHs U YTSHKEICHUS OTOPHI SIBIISIETCS IPUMEHEHUE
BEPTUKAJIBHBIX IPUEMHUKOB, MOHTUPYEMBIX K 3aLIUIIAEMbIM 0OBEKTaM.

Takue NpPUEMHUKM MOXHO KpENUThb KaK K KpBIILIEBBIM HAJACTPOWKAaM, TaKk M K OTIEJIbHBIM
ycTpoiicTBaM. Hame BCero NpuMeHseMble CUCTEMBI CKIIaABIBAIOTCS U3.

® BEPTUKAIBHOTO MPUEMHHKA, TPUKPEIIICHHOTO K OETOHHOM OTMOpPE M, C IIOMOIIBIO U30JISIIMOHHBIX
JTUCTAHIIUPYIOMINX JIEMEHTOB, K 3alIUIIIAEMOMY OOBEKTY,

® BCPTUKAIHHOTO TPHUEMHHUKA, NPHUKPEIUICHHOTO C TIOMOINBIO JUCTAHIUPYIOUIUX 3JIEMEHTOB
TOJIBKO K 3allIUIIIAeMOMY OOBEKTY,

® BEPTUKAIBHOIO MPUEMHHUKA, MPUCOECIUHEHHOTO K H3OJSIIMOHHOW TpyOe, MPHUKpPEIIeHHONW K
3aIUIIAeMOMY OOBEKTY.

B nocnenneM citydae 0T MOJHHMEIPHUEMHHMKA OTXOJUT TOKOOTBOX. be3omacHoe paccTosiHHE Mexay
TOKOOTBOJIOM U 3allMII[a€MbIM 00BEKTOM 00ECTIEeUMBAIOT M10100paHHbIE COOTBETCTBYIOLIMM 00pa3oM
JTUCTAHLIMPYIOIIKE 3JeMeHThl. [IpuMepHble peleHusi TOro, Kak MOYKHO KpPENUTh BEPTHKAIbHbIE
IIPUEMHUKH K YCTPOMCTBAM HJIU 3J€MEHTaM KOHCTPYKIMU NpeAcTaBiIeHbl Ha puc. 15u 16.

BlepfrkarbsHban
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Puc. 16. Ilpumepuvl morHuenpueMHuKo8, nPUKPEniIeHHbIX K 3awuujaemvim oo6vekmam ||

[IpaBUIBHO BBINOJIHEHHOE KPEIUICHUE YBEIMYMBACT CTAOMIBHOCTh CHCTEMBI U JICNAET BO3MOKHBIM
NOJHATHE TPHEMHUKA Ha BBICOTY 3-4 METpPOB HaJ 3amuiiaeMbiM o0bekToM. [IpesicraBieHHBIC
IpUMeEpBl KacaliCh 3alllUThl HAJCTPOCK Ha IUIOCKHUX KPBINIAX. AHAJOTMYHBIC MPUHIIMIBI 3aIIATHI
HY’)KHO TNPUMEHSTh Ha OJHOCKATOBBIX M JIBYXCKaTOBBIX KpBINIaX. B THIIOBOM CTpOHTETHLHOM
00OBEKTE 3TO KacaeTcsl JaIle BCero TpyO U aHTEHH.

JIi1st MoTTHHE3aUThl TPYO W3 M30JSIMOHHBIX MAaTePHAIOB CIIEAYET MPUMEHSITh BEPTHKAIbHBIC WITH,
TaK Ha3bIBaCMbIC, KOJIBICBBIC IPUEMHUKH. BBICOTa BEPTHKAIBLHOTO PUEMHHUKA JIO0JDKHA 00ECIICYUTh
3aIMUTy TPYOBl OT NPSMOro TOMAIaHHWs MOJHHU — TpyOa JOIDKHA HAXOJHUTHCS B 3alIHMIIACMOM
NPOCTPaHCTBE NpUeMHuKa (puc.17).

BEPTHEANEHEIA
MONHAEMNDASMHLY

3

rOpH3IDHTANEHEIR MOMTHASNRHEEMHAR
WFHJDHTIHI:I'H:H-'I MONHASNRWEMHA

Puc. 17. IIpumepur 3auumol neynvix mpyo
TpyObl Ta30BBIX WM MACISIHBIX C JJICKTPOHHBIM YIPABICHUEM TIeUel TakKe PEKOMEHIYeTCs

o0ecneuynTsb 3alUTON OT MPSAMOro yjaapa MoiHuuU. JloOuBaeMcs Takoi 3alluThl, pazmerias Tpyoy B
3alMIIEHHOM IPOCTPAHCTBE, CO3JaHHOM OJMHOYHBIM MOJHHUEIPUEMHUKOM WJIH CUCTEMOM
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MOJTHUECTIPUEMHUKOB, OTOJBHHYTHIX Ha pAacCTOSHHE, OOECIEYMBAONIEe HCKIIOUEHHE HCKPOBBIX
pa3psnos. [Ipumep mpocToro perieHus npeacrasieH Ha puc.18.

OnctaHuupytome
BepTukanbHbIn 3NEeMEHTbI
MOJTHMENPUEMHUK

"Opun3oHTanNbHbIN
MOJTHUENPUEMHUK

3aumiiaemad
neyHas Tpyba

Puc. 18. 3awuma mpybwr s1ekmponno- ynpagniemoi nedu om npamo20 yoapa —MOJIHUU U Om
UCKPOBO2O NepeKpblmus

2.2. 3aluTa aHTEeHH OT MPSAMOr0 yAapa MOJHUN

Ha «kppimax cTpoWTenbHBIX OOBEKTOB, OO0JIaIAONIUX MOJIHHE3AIIUTHON HHCTAJUISLHEH,
CIeyeT METAUIMYECKYI0 MadTy aHTCHHBI COCJAMHHUTH y OCHOBAaHHA C  OMMKaWIIIM
MOJTHUETIPUEMHUKOM HJIM TOKOOTBOAOM [ |. MauThl, BBIMOJIHECHHBIE M3 HEMPOBOIAIINX MAaTEPUAIIOB,
JOJDKHBI OBITh CHA0XCHBI MOJHUCTIPHUEMHUKAMH , COCIUHCHHBIMH C OJMKAWIIUM OTBOJOM
MOJIHUETIPHEMHON CETKH Ha KpbIlle 00beKTa. AHTEHHBI JOJKHBI OBITh pa3MEIleHbl B 3aIUIIaeMOM
MIPOCTPAHCTBE, CO3/IAHHOM:

e METANIMYECKOM MAauTON aHTCHHBI,

® METAUTMYECKOW MAavTOi C JOMOJHUTEIbHBIM BEPTHKAIBHBIM MOJHHEIPUEMHUKOM (puc.19),
COCIMHEHHBIM C KOHCTPYKIIHCH 3TOM MaduThl (3TO pEHICHHE PEKOMEHIYETCs, €CIId 30Ha,
CO3[IaHHAsl CAaMOM MauTOW HE TapaHTHPYET 3aIHThI),

e JIONOJIHUTEIIBHBIM  BEPTUKAJIBHBIM MOJHHUECIIPUEMHUKOM, IPUKPEIUICHHBIM K MadTaMm W3
HENPOBOAAILUX MAaTEPUAIIOB.
CoenuHsisi aHTEHHY C YCTPOHCTBOM, HAXOAIIUMCS BHYTPU CTPOUTEIILHOTO O0BEKTA CIETyeT:
®  [IPUMEHUTH KOHIIEHTPUUYECKHI aHTEHHBIN KaOelb,

®  AHTCHHBIN Ka0elb TOABECTH K 0OBEKTY uepe3 OO BXO/] BCEX HHCTAIUTSIIMN WIIN TIOOJTU30CTH
IJ1aBHOW YpaBHUBAIOIIEH IIWHBI,

e  SKpaH Kabess COeIMHUTH C II1aBHOW ypaBHUBAIOILEH IIMHOM.
[Ipumep pexkoMeHIyeMoro pemeHus npeacTasieH Ha puc. 20.

B npencTaBieHHOM peIIeHUH YacTh TOKA MOJTHUH TEYET B AKPaHE aHTCHHOTO KaOess U MPOHHUKACT B
3aIUIAEMBIA 00HEKT.
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BepTUKanbHbI
MOITHUENPUEMHN

AHTEeHHas
MadTa

K 6nmxkanwemy anemeHTy
MOJSTHVE3aLLMTHON NPOBOAKM

Puc. 19. 3awummnuie 30mw1, cozoanmvie 00UHOUHOU AHMEHHOU MAYMOLL

BepTukanbHbIn
MOJTHUENPUEMHUK

AHTEHHas
madTta
"opn3oHTanbHbIE

MOSTHUENPUEMHUKN

AHTEHHbIN
kabenb
TokooTBOAbI
YpaBHuBarLLas Sii“:;ili“o"b'”
LHa P
AnekTpnyeckasn npoeogka ;

I OrpaHnunTenu nepeHanpsKeHnin B 3NeKTPONpoBoaKe

Puc. 20. IIpumep monnuesawumol Maumsi ¢ MeAe8U3UOHHOU AHMEHHOU [ ]

[laneHus HampspKeHUs, BBI3BAHHBIE IMPOTEKAHUEM STOTO TOKAa MOTYT YIrpoXkaTh 3allHAIIAEMOMY
YCTPOUCTBY, HECMOTpPS HAa COCTUHCHHE JKpaHa AaHTCHHOTO Kabensl C ypaBHHUBAIOIICH ITHHOM.
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Bo3nukawniyro 0omacHOCTh yCTPAHSIOT YCTPOWMCTBA, OTPAHUYMBAIOIIME TEPEHANPSDIKEHUS
pa3MeIeHHbIC HEMOCPEACTBEHHO TIepe]l 3alluIaeMbiM 00beKTOM (puc.21).

a) b)

:

i

B
.
»

Puc. 21. Ilpumep ycmpoiicmea, ocpanuuugarowec0 NEPeHanpsdtCeHus HenoCpeoCmeeHHo nepeo
oxpamsiemvim 0bvekmom; a) obwuti 6ud, b) cnocob noocoedunenus oepanuuumens TV-Pro

[lomHyto oOXpaHy aHTEHH U YCTPOHCTB BHYTpU OOBEKTa MOXKHO TIOJIYy4YHUTh, HE JIOIyCKas
MIPOHUKHOBEHUS YaCTU TOKAa MOJIHUU B SKpaH aHTEHHBIX Kabenell. B BBonuMoil B HacTosee Bpems
eBporeiickoii HopMe [|] peKoMeHIyercs pa3MEIIeHHE aHTEHHBIX MAauT B  3al[HIaeMbIX
MPOCTPAHCTBAX, OOpPa30BAHHBIX HAACTPOMKAMHU, KOHCTPYKTHBHBIMH JJIEMEHTAMHU KpPBIIIK HIN
JOTIOJTHUTEIBHBIMU IPUEMHUKAMHU, PA3MEILIEHHBIMU PSAOM C MauTaMU.

B o6oux ciyyasx ciefyer coXpaHsITh O€30MacHbIe PACCTOSIHUS MEXIy 3allUIIaeMbIMH MauyTaMu U
9JIEMEHTAaMH, MCIOJIb3YEMBIMHU JUIsl MOJHHME3aluThl. [lpumep Takoro perieHus MpencTaBlIeH Ha

puc.22.

BepTukanbHbin
-~ MONHMenpueMHuK

//(X

[uctaHuupyowme
3MEeMeHTbI
o ®,

r0pVI3OHTaJ'IbeIe
MOJTHUENpPUEeMHUKn

AHTEHHbBIN
kabenb

TokooTBOAbI

3awmuiaembin
Tenesmsop

B
1

YpaBHuBatoLLas]
LWNHa

i Kabenb anektponpoBoaku
)

Puc. 22. 3awuma maumel u anmennvl om npsamo2o yoapa moanuu ||
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ITonoOHBIE pelieHus MPUMEHSIOTCS TaKXkKe /ISl MOJHME3aLIUThl aHTEHH, MCIIOJIb3yEMbIX B COTOBOM
cBsa3u. [lpumepbl 3amMTBl aHTEHH OT MNPSMOro pas3psjia, M 3allUThl aHTEHHbIX Kalenell or
BO3/ICWCTBUS TOKA MOJIHUU NPUBEAEHBI Ha puc.23.

Puc. 23. PaswtemeHue AHNMERHbIX Madm 6 3auuiyaemsvlx 6epmuKdlbHbIMU MOJHUENPUEMHUKAMU

npoOCMpancmeax

B MNPEACTABJICHHBIX PCIICHUAX CICAYCT COXPAHATH Tpe6yeMLIe 3alIUTHBIC PACCTOSHUA MCKIY
MauToil U AHTCHHaMH, IPUCMHUKOM U APYTUMHU 3JICMCHTAMU MOJHUC3AIIUTHOT'O yC'I‘pOfICTBZL

Ecnu COXPAaHCHUC TpeGyeMBIX 3alllUTHBIX paCCTOHHI/Iﬁ HJIN CO3JAaHUC 3alIUIAaCMbIX HPOCTPAHCTB
BEPTUKAJIbHBIMU TPUEMHHUKAMU SBJIACTCA TPYAHBIM HJIM HCBO3MOXXHBIM pPE€ain30BaTh, TO MOXKHO
NPUMCHUTH OJHO U3 HUKCIPCIJIOKCHHBIX pemeHI/Iﬁ:

BCpTHKaHBHBIﬁ MNPUEMHUK W TOKOOTBOABI KPCIATCA K 3amHmaeM0171 Ma4dTe, Oe3omacHoe
pacCTosAHHnC MCKIAY OTUM OTBOJOM n 3alUuIacMbIM 00BEKTOM 00ecIieunBaT

COOTBETCTBYIOIIMM 00pa3oM MOAOOpaHHbIE W30JSIIUOHHBIE JUCTAHLIUPYIONIME 3JIEMEHTHI
(puc.17),

JJIsT OTBCACHHA TOKOB MOJIHUM HCIIOJIB3YIOTCS TOKOOTBOIBI C HU30JIIIIUel ¢ MOJIyIIpOBOAAIIIUM
IOKPBITUCM.

HpI/IMeH}IH TOKOOTBOABI B H3O0JIALUHU BBICOKOI'O HAIPSIKCHUS  CICAYCT OIPAHUYUTH CKOJIb3AMINC
paspsaabl Ha IOBEPXHOCTU U30JIALUUA. OTOro MOXHO JOCTUYb.

MOBBIIIAs HAYaJbHOE HANPSIKEHUE CKONB3SIIIMX Pa3psaoB, (Hampumep, TOJIIUHY H3OJISIAN
0TBOJIA),

NPUMEHSIT KpaHbl B HW3OJSIMH TOKOOTBOJAA (HAmpHMeEp, TOHKYIO METATMYECKYIO (OJbry
BHYTPH U30JISIINN).

W3MEHSI paclpe/iefieHne HaIpsSHKEHHOCTH DJIEKTPUUYECKOTO IO B MECTE IOSBICHUS
CKOJIB3SIINUX Pa3psIoB.
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I[Ba NEPBBIX MCTOAA HC HAIJIM OO0 CHUX IIOP IMPAKTUYCCKOrO IMPUMCHCHHUA IIPU IMPOU3BOACTBEC
TOKOOTBOIOB , UCITOJIB3YEMbIX B LCIAX MOJIHUC3AIIUTHI.

B cnyuae Tperbero mertoja, yiaydlll€HHUE pACIpeAeSeHUs JIEKTPUUECKOrO MOoJil B MECTE MOSABICHUS
CKOJIB3SIIMX PA3psIOB MOXKHO TIOJTYYUTh, NPUMEHSSE TOKOOTBOABI B H3OJSIIHH  BBICOKOTO
HaIpPsHKEHUS ¢ TOKOTIPOBOISAIIUM HIIH TIOTYTPOBOISIINM OKPBHITHEM.

Takoit crmoco6 3ammThl OT CKOJIB3SINMX Pa3psaoB npumeneH B TokootBogaax HVI (High Voltage In-
sulated) npoussomsiuxcst pupmoit DEHN.

Ot TOKOOTBOAbI UMCIOT HU30JIALUIO BBICOKOI'O HAIIPSKCHUS, IIOKPBITYIO IMMOJYIIPOBOJAIINM CIIOEM U
€€ MOXKHO MMPUMCHATH B Cliy4ac HeO6XOI[I/IMOCTI/I MOHTHPOBAaHUA TOKOOTBOJOB pAAOM C
3a3C€MJICHHBIMU IIPOBOJAIUMHA UHCTAJUISIONUAMUA WA YCTpOﬁCTBaMH.

[IpumeHeHHe TakUX TOKOOTBOJOB YCTpaHsET TpeOOBaHUME COXPAHEHHUs OE€30MacHBIX PACCTOSHUH,
cocTaBisronx okoso 0,75M ans paccTtosHuit B Bo3ayxe U okoso 1,5M amns paccTosHuil B TBEpIOM
JTUDJIEKTPHUKE.

OcHoBHuble mapameTpsbl TokooTBoga HVI mpencrasnens: B Tabmuie 10.

Taémuma 10. Ocrosuvie napamempvr moxkoomsooa HVI []

IHapameTp 3HauyeHue

OKBUBAJIEHTHOE 0€30IIaCHOE PACCTOSTHUE 0.75m - BO3AYX
1,5M- TBepABIH AMIICKTPUK

Bremnwmii quamerp 20,0/23,0mMm
MuHUMAaTBHBIA paguyc U3ruda 200MMm
Temmeparypa MOHTa)ka TOKOOTBOAA >0°C
MaxkcuMaJIbHBIH HaXHM 950N
BryTpenHuit TokooTBOA 19mm® Cu
Buemnee nokpsitue Uepnoe unu cepoe [1XB

[MpousBoauTens Takxke obecreunBaeT KaOeasiMU C yAOOHBIMH JUIsi MOHTaa KoHuamu (puc.24) u
COOTBETCTBYIOIIMM 00pa3oM CMOHTHMPOBAHHBIMH M PACHpPEAEICHHBIMH IO JUIMHE Kabens cKoOamu
JUIsl yPaBHUBAIOIIUX COCIMHEHUH C 3a3eMJICHHBIMU AJIEMEHTaMHU.

ANA CoaquHeEHMA L ANA COSqnHENA &
HANE. C NPHUSMHMKOM & IBIEMNEHHLIM ANEMEHTOM
@
ANA CosfMHEHKMA . ANA CoOsquHEHNA

R
H2MNE. C APHEeMHMKOM _ & | HAaNP. C NPWEMHAKTM

—

-,

Puc. 24. I'omosvie moxoomeoowvt 6 U30JAIYUU 6bICOKO20 HANPANCEHUS C pA3IUYHbIMU KOHUAMU U
ckobamu 0151 MOHmadica.
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TOKOOTBO/BI B U30JSIIAM MOTYT 3aMCHHUTD MPECTABICHHBIC KIIACCHYCCKHUE PEUICHHS ¢ KPETICHHEM
M3O0JISIIIMOHHBIX KPOHINTEHHOB (puc.25).

BepTUKanbHbIN
BEPTUKambHbIN MOJTHUENPUEMHNK
MOJTHUENPUEMHUK
MU30NALUNOHHbBIN
MN30MALNOHHbBIN KPOHLUTENH
KPOHLUTEWNH
r .
aHTeHHa
/ aHTeHHa
AuCTaHumpytoLime
3NEMEHTHI ~
aHTeHHasd
aHTeHHas TOKOOTBO/ B MauTa
N30MALUUKN BbICOKOTO
HanpsiKeHus
TOKOOTBOA /
[

Puc. 25. 3awuma awmenn om npsmoco yoapa MOIHUU, @) UCNOIb308AHUE GEPMUKATLHOSO
MOJIHUENnPUeMHUKA U mMoKoomeoda, omcmosaueeo om maumvl, D) eepmukanvubiil
MOTIHUENPUEMHUK C KabeneM 8blCOKO20 HaANPANCEHUS

[Tpumep ucrons3oBaHus TOKOOTBOAOB HVI mmst 3ammTel aHTeHH 0a30BBIX CTAHIMI COTOBOM CBSI3U
MIpe/iCTaBJIeH Ha puc.26.

Puc.26. [lpumep ucnonvszosanuss xabens 6 U30MAYUU — BLICOKO2O HANPANCEHUSl, NOKPLIMOLL
NOJYNPOBOOAUUM MAMEPUATOM, OJisL OMBOOA MOKA MOJHUU.
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Ecnu xonudecTBo PasSMCIICHHBIX HAa KPBIIIC YCTPOﬁCTB SHAYUTCJIIBHO, TO OIITUMAJIbHBIM PCIICHUCM
MOXECT OKa3aTbCia CO3aHHUC MOHHI/ICHpHCMHOﬁ CCTKHM Haj Bceu MMOBCPXHOCTBIO KPbIIITH (pI/IC. 27)

Puc. 27. Monnuesawuma ycmpouicme Ha Kpvluie CmpoumenbHo2o 00bekma

Ecnu Henmp3s co3daTh MOJHME3AIUTY , WCKIIOYAIOIIYIO TNPSIMOE BO3/EHCTBME TOKAa MOJHHM Ha
YCTPOWCTBA, YCTAHOBJICHHBIE Ha KpBIIIE OOBEKTA , TO MOXKHO TPHMEHUTH OIHO U3 HIDKECIEIYIOIINX
pEelIEeHuI:

B MPOBOMAIINX MHCTAJULAIMAX, Y€Pe3 KOTOPHIC TOK MOJHHHM MOXET IMONAacTh B OOBEKT (Harp.,
TpyOBI CHCTEMBI KIIMMATH3AIIMHA W BEHTUISIHMHN), CIICAYET IPUMEHHUTD U30JISIIHOHHBIC JICMEHTBI
C JIMHOM (TONIIMHOM) TI0 KpaiiHel Mepe BABOe 0OJIbIIci TpeOyeMbIX O€30MaCHbBIX PACCTOSHHIA,

B MECTax COJIMKCHUS MOJIHHE3AIIUTHBIX HHCTAJUISIIMN M 3allUIaeMOIo yCTpOﬁCTBa NN
CUCTEMBI CJICAYET IPHMCHUTH BBIPABHUBAIOIIUEC COCAUHCHHA HEIMOCPECACTBEHHO HIIM C
MMOMOIIbIO UCKPOBBIX Pa3pPATHUKOB.

2.3. MHorockaTHble KpbIlIH, KPbIThIE Yepenuuei

Ha kpplmax c¢ uepenu4HoOil KpoBJeH, eciau CoOJII0JaroTcs COOTBETCTBYIONIUE Oe30IacHbIe
pacCTOsHUA, CIENyeT INPUMEHATh HU3KHE TOPHU30HTAJbHBIE MOJIHMENPUEMHHKH. [IpaBuibHOE
CO3/1aHME MOJIHUETIPUEMHOMN CETKH Ha TaKUX KpbIIIax TpeOyeT coOM0AeHUs MPEACTaBICHHBIX HUXKE
TpeOOBaHMIA.

Ha KpbIlllaX C YI'JIOM HAaKJIOHA CKaTa BBIIIC 3d) OJIMH U3 IMMPOBOIOB MOHHHCHpHGMHOI’I CCTKH
JOJIKCH OBITH IMPOJIOKCH BAOJIb KOHbKA KPBIIIN.

MeTannudeckue 9acTu 3J1aHus, HaXOAAIHUCCA Ha TOBCPXHOCTU MJIM HAAd MOBCPXHOCTHIO KPBIIIN
(38. HUCKIIIOUCHUCM TIPCACTABJICHHBIX B Ppa3aciic ) cJIeayer COCOUHHUTL C OMDKANIIIM
MOJIHUCTIPUECMHUKOM WUJIM TOKOOTBOOM. 9710 Kacaercs MCXKIY IIPOYHM.

- TUMOBBIX TPYO ( yallle BCEro HEMOCPEACTBCHHOE COSTMHEHHE),
- METAJUTMYECKUX aHTEHHBIX MauT (HEMTOCPEICTBCHHOE COCTUHCHHUE ),

- METAJUIMYECKUX MayT KPBILIEBBIX CTOEK, MCIOJIB3YEMBIX I MOAJECPKKH BO3AYILIHBIX
JIMHAHN, BXOIAIIMX B 00BEKT (KOCBEHHOE COCTUHEHUE C MMOMOIIBIO Pa3psIHKKA),

- BBITAXKCK, OFpa)KHeHHﬁ, OKOHHBIX paM (HCHOCpeI[CTBCHHOG COCI[I/IHeHI/IC).
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Tumnossie NPpUMEPLI YCTAHOBKHM MOJIHUCTIPUCMHHUKOB Ha KpbIIIax 00BEKTOB MMpEaACTaBJICHLI Ha pPUC.

28.

Cdm

Puc. 28. Monnuenpuemnuxku na osyxckammuwvix Kpvluiax. Pazmewenue kponwmetinos u npumepbvi
Moumasica
MeTtamudeckre KOHCTPYKTHUBHBIC 3JIEMEHTHI, HAIP., BOJOCTOYHBIC JKEJ00bI, HIyIIHUE 110 HUKHEMY

Kparo KpbIliH, CICAYCT TAKKE IMPUCOCANHUTHL K MIPOBOJHUKAM MOJIHHUEC3AIMUTHOI'O YCTpOﬁCTBa (pI/IC.
29).

Puc. 29. IIpumep @vinonnenus coeOuHeHull MEmauiiuiecko2o 6000CMOYHO20 Hcenoda ¢ d1eMeHmamu
MOTHUE3AUUMHO20 YCMPOUCEA.

Bogocrounsie jxen00bl, UCMOIB3YEMbIE 1711 OTBEICHUSI TOKOB MOJHHUH JIOJKHBI ObITh BBIITOJIHEHBI U3
JMCTOBOTO METaJlla TOJNIIMHOW, COOTBETCTBYIOIICH 00s3aTeIbHBIM TPEOOBaHUSAM (JTMCTHI CTaTbHBIC
OLIMHKOBAHHbIEC, IIMHKOBBIE MM MeAHble - MUHUMYyM 0,5 MM, a Takke aJlOMHUHUEBBIE JIHCTHI
TOJNIIMHON MUHUMYM 1 MM).

Yucno TOKOOTBOJOB MOJIYyYaeM, pa3/iesIuB MEPUMETP KPBIIIH, TOKPHITON MOJIHUEITPUEMHON CETKOM,
Ha pa3Mep OOKOBOW CTOPOHBI CEeTKH. [[si OTBENEHHS TOKa MOJHHUU CJEIyeT MPUMEHSITh camoe
MEHbIIIee JIBa TOKOOTBO/IA.

TpyOsl Ha KpbIIIaX CTPOUTENBHBIX 00BEKTOB MOTYT OBITH!
®  COCIUHEHBI C MOJHHUENpUeMHUKaMHu ( MeTasutiueckue Tpyosl — puc.30),

° 3al0UIICHBI OT HEMOCPCACTBCHHOI'O paspsjga MOJIHUU (BepTI/IKa.TH)HI)Ie MOJHUCIIPUCMHUKH -
puc.28),

° 3alUIICHBI OT HECITIOCPCACTBCHHOI'O pa3pdaa MOJIHUH, a TAKKE OT BO3I[GI\/'ICTBI/I$I TOKa MOJIHHUH.
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MeTannudeckas
Tpyba

FopuzoHTanbHLIA
MONHWUENPUEMHUK

Puc. 30. /Ipumepor ucnonnenus monHuesawumsl mpyo Ha Kpululax, Kpblmbvlx depenuyeri

[TpuMepbl pa3IMYHBIX BAPUAHTOB MOJHHE3ANIUTHI TPyO HA KpBIMIAX CTPOUTEIBHBIX OOBEKTOB
npuBeaeHbI B Ta0mmie 11.

Taémuua 11. Ilpumepol 6vinonnenus MonHue3auUmMovl pasiuyHo20 euoa mpyo

OnucaHue O6wunn Bua

3awuTa npMMeHeHa B criy4ae OTCyTCTBUS
yrpo3bl nonagaHus Toka MOSIHUK B TPyOy.
MeTannuyeckme Tpy6bl Ha KpbiLe
coefuHEeHbl C MoMHUenpueMHukamu. Ons
3alWUThl OT HENOCPeaCTBEHHOMO
BO3AECTBMSA TOKA MOXHO NMPUMEHUTb
BepTUKarbHbIE MOJTHUENPUEMHUKMA.

[OpHU3oHTANBHEIA
KOUTHHEN D HEMHHE

SEnTHHANRHIA
FATTHRE TR RHA

Mo HTAN B HIHA
P MHAE MDA MHAE

TpyObl, caenaHHble N3 HENPOBOAALLMX
MaTepuanoB cregyeT 3awmiiaTh ¢
NMOMOLLIbIO BEPTUKAIbHbIX
MonHuenpuemHukos. Metannuyeckme
3aNeMeHTbI TpyObl crieyeT COeanHATb C
roOpM30oHTarnbHbIMU MOSTHUENPUEMHUKAMM.

BiprHFan il
KENHHENDAZ AR

-
1

=

Mg s T AN nb i

FapsaoHTaN e bIA

WNHHE YA FAOMHWENPARRHIAK
Tpy6a HaxoanTCs B 3aLMTHOI 30He, e BETHRANEHEIR

CO34aHHON BEPTMKarbHbIMM
MofHuenpueMHukamu. Pellexne
npumeHsieTcs , ecnu 3awmTta ot
HenocpeacTBEHHOrO BO3AENCTBMSA TOKa
MOSTHUW Ha MHCTaNMALMK, NPONOXKEHHbIE
B TpyOe, aBnsdetcsa obs3aTenbHON.

IH.
e

[ op#H TN EHEA
HINHA |'HHH-I.|{

WU HAE I PE2RHA

TODHA0HTEN B A
FALTHME A ERHE
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TpyObl ra3oBbIX MM MAacisSHBIX C 3JEKTPOHHBIM YIpPAaBICHHEM Ieuel TakkKe PEeKOMEHAyeTcs
00€CTIeYNTh 3alIUTON OT MPSIMOTO yAapa MOJHHUH.

2.4. Merajiinyeckue KpblllieBble MOKPbITHS

MeTtanyeckyo KPOBJIIO MOKHO M CIIEIyeT MCIOJIb30BaTh B KA4eCTBE HU3KOTO T'OPU3OHTAIHHOIO
MOJTHUCTIPUEMHHUKA TIPU YCJIOBHHU, YTO TOJIIIMHA KPOBJIM Oyjaer He MeHee, yem 0,5 MM, He3aBHCHMO
or ee poma (cormacio |EC 61024-1). Mertamindeckne KpPBIIIEBBIC IMOKPHITHS CTPOUTEIbHBIX
00BEKTOB CIIE/IyET MCIIOIB30BATh IJIsi MOJIHME3ALIUTHI B CICIYIONIUX CITydasix:

1. OobGecnedeHa MOCTOSHHAS JJIMHA COCAMHEHUN MEXIYy OTICIBHBIMH YacTSIMH KPBIIIEBOTO
MOKPBITHS,

2. Crnoit MeTaiia UMeeT TOMIIUHY He MeHee, ueM 0,5vmM B cirydae, korja:

e  HET NOTPEeOHOCTH B MPEAyNPEKIACHNN TTephopaiy KPOBIIH,

®  [I0J] MOBEPXHOCTHIO KPOBIU HE UMEETCS CJIOS JIETKOCTOPAeMOTo MaTepuana.
3. Merammndyeckue 37eMEHTHI HE MOKPBITHI H30JSIIUOHHBIM MAaTEPUATIOM.

He cuuTaercss m30msiuell MOKPHITHE METATMYECKOTO JIUCTA TOHKHM CJIOEM 3allldTHON KpPAacCKH,
cioeM 6utyma tonmuHou 10 0,5 MM WK ClIoeM TIIEHKH TOJMIIHHON 10 1 MM.

JlepeBsIHHOE TMOKPBITHE KPBIIIM JOJDKHO OBITh OTHECEHO K TOKPBITHSIM M OCHOBAHHUSM,
BBIITOJHEHHBIM U3 TPYIHOCTOPAEMBIX MATEPUAIOB, M METAUIMYECKass KPOBJISA C TOJIIMHOM,
COOTBETCTBYIOIICH BBHICTABICHHBIM TPEOOBAHUSAM, MOKET OBITH yJIO’KEHA HA TAKOM TTOKPBITHH.

B ciayyae ucnonb30BaHMs JUCTOBOIO METaJlIla JOMYCTHMOM TOJIIIMHBI CYIIECTBYET BO3MOXKHOCTh
pacIIaBIICHUS] OTBEPCTHI B MECTE IPOHMKHOBEHHS TOKA MOJIHUH.

PacruiaBjieHHBIC KaIuld MeTajlyla WM JIaXe €ro MOBBIIMICHHAs TeMIepaTypa MOTYT IPEICTaBISTh
c000i OOJIBIIYI0 OMACHOCTh, €CIIM HEMOCPEACTBEHHO 07 METAUTMYCCKUM IMOKPHITHEM HAXOIATCS
BOCILIAMCHSIEMbIC MaTCPHAJIBI.

B TakoM ciydae MOXET TaKK€ BO3HHKHYTh HEOOXOAMMOCTh IPHUMEHCHHS  IOJHSATBIX
MOJIHUCTIPUEMHUKOB. TOK MOJIHUM JIOJMKCH OBITh OTBEJICH B 3EMJII0 C IOMOIIBIO TOKOOTBOJOB,
COCJMHEHHBIX C JIMCTOBBIM MOKphITHEM (pric.31).

MeTannu4ecKkan
KpoBNA

K OHI TEAH

HDQHLIJTEL';IH-‘IJ

Puc. 31. Omeedenue moka MoiHUU ¢ MEMANIUYECKO20 NOKpblmus Kpblidu
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B cnydae TEXHOJOTMUYECKHX YCTPOWCTB HAamp., HA3eMHBIX pE3epPBYapoB, TPyOOIPOBOJIOB,
TEXHOJIOTHUECKUX alnaparoB, PacloIOKEHHBIX BHE 3[aHUsI, B KA4eCTBE MOJTHUETIPUEMHUKOB MOKHO
WCIOJIb30BATh JIMCTOBOM METAJII C TOJIIIWHOM, TPEICTaBICHHON B Tabmuie 12.

Tadmmua 12. Munumanvhvlie monwyuHbl IUCOB020 MemMAnld, NPUMEHAEMO20 8 MEXHOIOSUYECKUX
yempoticmsax 0Jist OmeeoeHUs: MoKa MOJIHUU

PeKomeH,qyemaﬂ MUHUMarbHaa TonwmnHa nnucTta
Marepuarnel (MM) no IEC 61024-1
cTanb 25* 4 **
mMeab 25%* 5 **
antoMUHUI 25* 7 **

Mpn atom:
* - CyLLeCTBYET BO3MOXHOCTb pacrsaBiieHUsi OTBEPCTUS B NIUCTE B TOUKE BXOXOEHWS TOKa MOMHUN,
** - B MECTE BXOXOEHVSA TOKa MOSHWN MPOU3OMAET TONBKO POCT TemnepaTtyphbl nucra.

2.5. IlokpbITHS U3 JIETKOCTOPAaeMbIX MATEPHUAJIOB

B CTPOUTCIIBHBIX 06’BCKTaX, KPBIIIKW KOTOPBIX U3rOTABJIMBAIOTCA U3 JICTKOCTOpACMOTro MaTcpuaia,
3aIlIUTy 00ecIeYnBarT TOPU30HTAJIBHBIC ITOOAHATHIC MOJTHUCIIPUEMHHUKH, HCU30JIMPOBAHHBIC
BCPTUKAJIBHBIC MOJTHUCTIPUCMHUKH NI BBICOKMEC HCU3OJIUPOBAHHBIC TOPU30OHTAJILHBIC
MOJHUCTIPUCMHHUKH.
CHeI{yeT OTMCTHUTD, YTO MNPCACTABJICHHLIC HUIKC 3aMCHAaHUS U Tpe6OBaHI/I$I OTHOCSITCS K OCHOBHOU
3alUTC B THUIOBBIX CTPOUTECIIBHBIX 00BEKTax , KOTOPBIC HC MIOABCPrarOTCsa OIIACHOCTH IIOXKapa,
B3pbIBa I1apa, IblJIA, r'a3a U B3pbIBYATBIX BEIICCTB.
O0s13aTeIBbHOCTD IMPUMEHCHHUA MOAHATBIX MOJHUCTIPUEMHUKOB OIlpaBJiaHa, €CJIM KpbIllla CACIaHa M3
COJIOMBI WJIM APYTHX 3KBUBAJCHTHBLIX JICTKOBOCINIAMCHACMBIX MATCPpUATIOB, U 3TO HC OTHOCUTCA K
ACPEBAHHBIM KPBIMICBBIM IOKPBITHUAM. HpHMep BO3MOKHOTO BBITTOJTHEHHUS MOJIHHE3AIIUTHOM
WHCTAJUIAUHN Ha KPBIIIE, KPBITO COJIOMOH Mpe/icTaBieH Ha puc.32.
O0s13aTeIbHOCTD IMPUMEHCHUS TOAHATBIX MOJTHUCTIPUEMHHUKOB MOXKET TaKXKE BO3HUKHYTH ITPU
OCHOBHOW MOJIHUE3AIUTE, B KOTOPOU HYKIAHOTCSl apXUTEKTYPHBIE TAMATHUKH.

oo S0H TR

N MO HAT IR
RN ETEIT R H R

[ =E s W
W 1= B [T L H

G TRH AR K LA
HpPOHLLITaRH

Puc. 32. Iloouamvle  MonHuenpueMHuxu  Ha  Kpblulax,  KpblmblX  COJIOMOU  UIU
J1€2KOBOCNIIAMEHAIOWUMCS MAMEPUATIOM
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[IpunHsATHE 3TON UTEpIpEeTAlMU MPUBOJUT K TOMY, YTO Ha KPBIIIAX U3 TOHTA WIN JEPEBSHHBIX JOCOK
MOJKHO NMPHUMEHATh HU3KUE MOJHHMEIPUEMHUKH, MPOJIOKEHHbIE Ha PACCTOSIHUM HE MeHee 2 CM HaJ
MOBEPXHOCTHIO KPBIIIM WIX HENOCPEACTBEHHO Ha Hel. Cienyer, oHaKo, 0OpaTUTh BHHUMAaHHUE Ha
Croco0 MPOMUTKU TOHTOB U JIOCOK.

MuHHMaIIBHOE PACCTOSHME MEKJy BETBSAMM JI€pEBAa M KpBIMIEH W3 JIETKOCIOpaeMOro Marepuaia

JOJDKHO COCTaBJIAATh d = 2 M, OJdd4 TOIo 9TOOBI 00€ECIeUnTs, O€e30IacHOCTh B ciyvdac
HCTIOCPCACTBCHHOI'O IMomajaHust MOJIHUHA B ICPCBO.

3. 3ammTa 0T NCKPOBOI0 MEePEKPHITHSA

B  HacTtosimiee  BpeMs ~ dYamie ~ BCErO  OPHMCHSIOTCS — HEBOCIUIAMEHSIOIIMECS WM
TPYAHOBOCIUTAMEHSIIOIINECS] MAaTePHAIIBl KPBIIICBBIX MOKPBITHHA, W Ul 3alIUThl CTPOUTEIbHBIX
O0OBEKTOB CJEAyeT, B COOTBETCTBHH C JCHCTBYIONIMMH TPEOOBAHHSMH, HCIIOIb30BaTh HHU3KHE
MOJTHHCTIPUEMHHKH.

MoHTHpYsT Takue MOJIHHUCIIPUCMHHUKH, CICIyeT OOpaTHTh BHUMAaHWE Ha BO3MOXKHOCTH
BO3HMKHOBCHUSI HCKPOBBIX MEPEKPHITHIA MEXKTy MOJTHHECIPHEMHUKAMHE U ITPOBOSIIIUMHU 3JIEMEHTAMU
BHYTpH 31auwmii (puc. 33) .

Puc. 33. Hckposvle nepexpvimus
Medncoy dnemenmamu
MOTHUE3AUJUMHBIX
UHCANIAYULL U
UHCMATAYUAMU 8HYMPU
CmpoumenbHo20 00beKma
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KoHTYPHBIA 3338MANTENL

ADH3-EAHANAIALMOHHZA
MHETAMNALWA

HpI/I BO3HHUKHOBCHHU TAKOI'0 IMEPCKPBITHUA HACTYIHUT HCKOHTPOJIIMPYCMOC PACTCKAHHUC PA3PSAAHOIO
TOKa B DJJICMCHTaX BHYTPU CTPOUTCIILHOT'O O6L€KTa, YTO MOXKET HNPUBECTU K 3HAYUTCIbHBIM
MaTCprUaJIbHBIM IOTCPAM U CO3AAaTh OIMACHOCTH IJIA J'IIO)IGI\/‘I, HaxogdamuMcCesa Ha JaHHOM o0nekTe. Ha
IIPAaKTUKE Oe3omacHbIe HU30JIAIIMOHHBIC PAaCCTOAHUA IPOIIC BCEro COXpAaHATHL B CTPOALIUXCA
O6’beKTaX, B KOTOPBIX MOXHO 3allpOCKTHUPOBATH W BLIIOJHUTL IMPOBOAAIINC HWHCTAJUIAIHWN Ha
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00BbEKTE TaKUM O6p2130M, YTOOBI OHU OBLIH AOCTATOYHO YJAAJICHBI OT 3JICMCHTOB MOJIHHGSaHIHTHOﬁ
HHCTAJJIALHNUA.

Jleno 3HaYMTEIHHO OCIOKHSIETCS Ha CTaphIX OOBEKTaX, B KOTOPBIX HPOM3BOIUTCS PACIIUPEHUE HITH
NepecTpoiika, Hamp., 4eplak MPHUCIOCAONMUBACTCS K JKMIBIM WM XO3SMCTBEHHBIM IensM. B aTux
Clly4asiX TIpaBWJIbHOE pa3MEIICHWE WHCTAUIALUMNA U BBIIOJHEHHE TpPeOOBAHUN COXpaHEHUS
0€30MacHbBIX PACCTOSHUI MOXKET ObITh BeChbMa 3aTPyJHUTEIbHBIM UJIM COBCEM HE BBIMOJIHUMBIM.

B KAa4ucCTBC peHIeHI/ISI MOXXHO HpI/IMeHI/ITI) BBIpaBHI/IBaIOHII/Ie COCOANMHCHUS WM BBICOKHC
MOJIHUCTIPDUEMHUKU. B cllyuac BbIpaBHUBAHHS TOTCHIMAIOB B OOBEKTE CIEAYEeT COCIAUHUTH
HpOBOI{ﬂHII/Ie 3JICMCHTBI BHyTpI/I 34aHUA C DJIECMCHTAMHU MOJIHI/IC?;&HIHTHOﬁ HUHCTAJISIIIUNA B MECTaX UX
commkenus. Takoe pelieHrne MPUBOIUT K MPOHUKHOBEHUIO TOKA MOJIHUM BHYTPb 0O0OBEKTa U HY)KHO
o0ecIeYnTh ero 0e30MmacHoe OTBEIEHNE B 3a3€MIIUTEND.

HaGmiogeHuss mokas3bIBalOT, YTO 3TO OYEeHb TpyAHas 3ajadya, TpeOyromas OOJIbLIOro OIbiTa MU
MIPaBUIILHOM OIEHKH BO3MOXKHOW OmacHOCTH. [Ipumep Takoro penieHus mpeacTaBieH Ha puc.34.

N HATEA /
R MHHENDMSRHHE

e TACTAH MR HILLAL
A | aNEMEHT

s

Np0R0y, SNEKTRMYenkOl y
HHCTAMMALHA

Puc. 34. Ilpumep 6vinonnenus MoHmasica NOOHAMO20 MOIHUENPUEMHUKA

[TogusATHE MOJHMENIPUEMHHMKOB HaJ MOBEPXHOCTBIO KPBIIIM I103BOJIAET MPOU3BOJIBHO Pa3MEIIATh
MIPOBOJHUKHU DJICKTPUYECKUX HHCTAIUILNUN, TEJICKOMMYHUKALMOHHBIE M CHUTHAIBHBIC IIPOBOJA
BHYTpPH 3[1aHUS.

4. Toko0TBOABI
KaK U B cnyqae MOJIHI/IerI/IeMHI/IKOB, B Ka4UC€CTBC TOKOOTBOAOB cne,uyeT HCIIOJIB30BATh KAaK

€CTCCTBCHHBIC, TaK U MCKYCCTBCHHBIC ITPOBOJAIINUEC DJICMCHTEI. Hanmensmme pasMEPEI IMMPOBOAANIUX
3JICMCHTOB, KOTOPHIC MOXXHO MCIIOJIb30BATh IJIsi OTBCACHUS TOKA MOJIHUHU COCTABJIAIOT.

e OIMHKOBAHHAS CTaJb 50Mm>
®  AIFOMWUHWHA 25 MM?
e Melb 16 mm?

B Ttabmumnax 13 u 14 npeacraBneHsl TpeOyeMble pacCTOSHUS MEXAy TOKOOTBOAAMHM, MPOBOJAMHU U
CTCHaMH 00BEKTa, a TAK)KE CAMUMHU KPOHIITCHHAMH.
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Cxema TOKOOTBOAOB OOJI?KHA 00eCIeYnTh napajjiCJIbHbIC MMYyTU JIA IMPOTCKAaHWA TOKAa MOJIHUU OT
TOYKH yaapa B 3€MJIO. TOKOOTBOI[LI CIIEAYCT yCTaHABJIIMBATh BAOJIb IMMPAMBIX U BEPTHUKAJIIbHBIX TPACC
MCKIAY MOJTHUCTIPUEMHUKOM H 3a3CMJIAIOIIUM ITPOBOAHUKOM.

Tabauua 13. Paccmosanue medxncoy mokoomeooamu u cmenamt CmpoumenbHuix 00beKmos

MwuHUManbHOe paccToaHne OT CcTeHbl 3gaHus nolEC 61024-1

CTeHa 13 Hecropaemoro U TPYAHOCrOPaeMoro CreHa 13 cropaemoro matepvana
maTepuana

MwuHumaneHoe pacctosiHue
HEe OnpedeneHo, MOXHO
yknagelsaTb nposoda Ha 10 cm
cTeHe obbekTa

1,0m
OcHoBaHue OcHoBaHue U3 1,0m
Hecropaemoe unu Nerkocropaemoro
TpyOHocropaemoe maTepuana

- -1

Ha cTeHe* unn 10 cm oT CTeHbI**
Ha CTEHEe WUnn B ee NonocTun

* - pocm memriepamypbl mokoomeoda npu rnpomeKaHuu mokKa MOJIHUU He oriaceH onsa Mamepuarsia CmeHsbl,
** - memnepamypa npoeoda rpesbiwiaem OOI'InyT'IUMbIe 8es1uYUHbI O11s1 cecopaemMoeco Mmamepualia CmeHsbl.

Taoauna 14. Cpeonue paccmosnus medxicoy mokoomeooamu

PN- IEC 61024-1
YpoBeHb CpegHee
3aLWmnThI paccTosiHue
v 25m
11 20m
Il 15m
I 10m

Tpebyetcs , 0fHAKO, COXpaHEHHE PACCTOSHUSL HE MEHEE IBYX METPOB MEXTy TOKOOTBOJOM U:
®  [ICIIEXOJHBIMHU IIEPEXOJAMH U BXOJIaMH B 3/1aHUE,
®  MCTAUIMYCCKHUMHU OTPAXKICHUSIMH BIIOJIb MEMIEXOIHBIX TOPOT TpoTyapoB (puc. 35a).

B cootBeTcTBUM ¢ TpeOOBaHUAMM KOJIMYECTBO TOKOOTBOAOB IOJy4aeM, Pa3[eiuB MEPUMETP OObEKTa,
BBIPQXCHHBIM B METpax, Ha pa3Mep CTOPOHBI SYEHKH MOJHHUEIPUEMHOM CETKH. UHMCIIO OTBOJAOB HE
MOXET ObITh MEHBIIIE JABYX.

AHanu3 MOJHUENPUEMHON TOPU30HTAIBHON CETKU C pa3MepamHM, 3aBUCSIIMMH OT YPOBHS 3allUTBHI,
MIOKa3bIBa€T HEOOXOJUMOCTh TaKOIO PpACIOJ0XKEHUS TOKOOTBOAOB, YTOOBI IO BO3MOYKHOCTH
CO3/1aBAJIOCh OBl HETPEPHIBHOE IMPOIOKEHHE TOPU30HTAIBHBIX MOJTHUCTIPUEMHUKOB.

IIpu ananm3e yrposbl yCTpoicTBaM, YCTAaHOBJIEHHBIM Ha CTEHaX OOBEKTa, CIelyeT TaKXKe PUHUMATh
BO BHUMAaHUE PACIIOIOKEHUE 3alIUTHBIX 30H. B 3TUX Cily4asx pacCTOSHHE MEXIY YCTPOMCTBOM H
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npoBoaaMu BHGKTpI/ILIeCKOf/'I UHCTAIIAOUN OOJIZKHO OBITH HACTOJILKO 60J'IBIJ_II/IM, 4TOOBI HE MOTJIO
BO3HUKHYTb HCKPOBOC MEPCKPBITUC.

TokooTeOng

METANNWMEIRDE
OrpetEaEsHAE

Paccroauda a, b, cud
AansHel GRITE BonsLE,
ik 2

| TpyHia wa Toooom
NUNHCTOEEHHAND

o ofgee TONWHNIA 2.5m
LTHHEH S NEHB LB,
TR

Puc. 35. Ilpokiaoka mokoomeodos: @) ¢ yuemom mecm, 8 KOMOpbiX MO2YM NOSAGIAMbCs 100U, D)

IKpAHUpOBAHUe MOKOOmMeooda 8 ciyuae,

paccmosiHui

Ko20a Henv3s obecneuumv mpedyemuvlx

s n30exaHusl TaKMX MEPEeKPBITUI MOXKHO YyCTAaHOBUThH TpeOYyIOLIMECs MUHHMAJIbHBIE PACCTOSHUS
WIKM TPUHATH, YTO PACCTOSIHUE MEXJIy YCTPOMCTBOM M NPOBOJAHHMKOM  MOJIHUE3ALUIUTHON
WHCTAJULSIIUY MM DJIEMEHTOM, MCIOJIb3yEeMbIM Ul OTBEICHHUSI TOKOB MOJIHHU (HAIp., BOZOCTOKH),
JOJDKHO COCTABIISATh CAaMOE MEHBIIEE 2 M., @ PaCCTOSHUE MEXy HanOosiee BBICTYNAIOIUM MECTOM
YCTPOMCTBA U CTOPOHOM 3/1aHMsI He npeBbiaThl,5 M. [Ipumep Takol cuTyaluu MpeacTaBieH Ha PUC.

36.

YoTpoRcTED
HAng., Knumarsaarop

<1,5M

YeTpoicTeo - 2 m

Hafnp.. Knaatiaarap

Puc. 36. Paccmosinus mesncdy ycmpoticmeamu u d1emeHmamu ¢ mokom
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PexoMenmyercs cOXpaHEHHE OIMHAKOBBIX PACCTOSHUII MEXKIy  TOKOOTBOJAMH, €CIH  3TO
HEBO3MOJXKHO CJIEAYET pa3MeIlaTh TOKOOTBOIbI BOIM3H YITIOBBIX YaCTEH 3aHHS.

Hcnone3yst apMaTypy 3IaHHs JJIsi OTBEACHUSI TOKA MOJHHH CIEIyeT 00eCleYnTh HEMPEPHIBHOCTD
COCTMHCHUI MEK/TY CTCPIKHSIMH.

JIOTIOJTHUTENBHO CJIEIYEeT, €CJIM BO3HUKAET HEOOXOIUMOCTb, BBIOJHUTH HA KpbIIe 00BEKTA U HaJ
MOBEPXHOCTHIO 3€MIIM CTHIKH, CO3JAIOLINE BO3MOKHOCTh COCAMHEHHS C CHCTEMON TOKOOTBOJOB U
HCKYCCTBEHHBIM 3a3eMintelieM o0bekTa (puc.37).

1 -
>2
A
T > b |«

] |

1 - MeTtannu4yeckas o6paboTka 6antocTpabl Kpbiwmn

2 - CtanbHble CTEPXXHM apMaTypbl

3 - CTepxHN peLleTKn, HanoXXeHHOW Ha apMmartypy

4 - CTbIKK MEeXAY CTEPXHAMU PELLETKN

5 -BHyTpeHHAS BbipaBHMBaOLAs LUMHA

6 - CBapHOE Unun 3aXXMMHoe CoeanHeHne

7 - poun3BonibHOE coeanHeHne

8 - KoHTyp (BOKpYr 3a4aHus1)

9 - ®yHOAMEHTHbIV 3a3eMnuTernb (TUNoBble pa3mepbl: a<5M, b <1 M)

Puc. 37. Cucmema monnuezawumsol 30anusl, UCHOAb3VIOWAS APMAMYPHBLE CIMEPHCHU OJisl OMBEOEHUs.
MOKa MOTHUU

[IpuMeHEeHHEe HAIS)KHBIX COCJIMHECHUH TaKXKe OYCHb Ba)KHO B CIIy4ae HCIIOJIb30BAHUS apMaTyphbl
00BEKTa B KaUeCTBE HKPaHa OT HMMITYJIbCHOTO 3JIEKTPOMArHUTHOTO TOJISi B MOMEHT pa3psjia BOIM3H
00BeKTa.

[lonyyeHne Kak MOXKHO JYYIIUX SKPAHU3UPYIOLUIMX CBOWCTB TPEOyeT COEIMHEHUS MPOBOJISIINX
9JICMEHTOB KOHCTPYKIIMM KaK MEXIy COOOW, TaK M MEXJAy OKOHHBIMH HHUIIAMH W JAPYTAMHU
METAUTMYECKUMHM DJIEMEHTAMH.

VYcranaBnuBasi BO BHEIIHUX CT€HAaX OOBEKTOB psAbl OOJBIINX, MPUIETAIOUINX APYT K APYTY OKOH,
CIIEZlyeT apMaTypHbIC CTEPKHH CTE€H COCAMHUTh C HIDKHUMH W BEPXHUMH IMPOBOISIIUMHU
3JIEMEHTaMH OKOHHBIX paM.

DKpaHUPYIOIUE CBOWCTBA CTANBHBIX WM JKENE300€TOHHBIX KOHCTPYKIMH pPa3IMYHOTO THUMA
OTIPE/ICIISIOTCS Yallle BCEro Ha OCHOBE JIA0OOPATOPHBIX HCCICAOBAHWUN WIIM  HCCICAOBAHUN Ha
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MECTHOCTH, TIPOBOJAMMBIX B pealbHbIX O0O0BekTax. I[IpuMepHBIE pe3yibTaThl H3MEPEHUIt
3(QPEKTUBHOCTH JKPAaHUPOBAHHUS KOHCTPYKIWH, CACTaHHOH W3 DIEMEHTOB apMaTyphl 3/aHHH,
MpeCTaBIeHBI Ha puc.38.

BTOPUYHbLIN pa3pag

|-
nepBLlﬁ paspsaa

dB 60
w =12 Mmm
— d=2mMm
50 //
/ w=10Cm
d=12
40 / = MM
1
// w=20cMm
30 / I d =18 mm
/ // w =40 cMm
20 7 /,l w d _d:25MM
10 [ .
0 i i

102 3 10° 3 10 3 10° 3 10° f —(fw)

Puc.38. Msmenenusa sghpexmusnocmu sxkpanuposanus KOHCMPYKYUU 8 3a8UCUMOCIU OM PA3MeEPO8
AYelUKU MOTHUENPUEMHOU CeMKU U YACTOMbl

B ciydyae BO3HMKHOBEHHS paspsiaa MOOIM30CTH OOBEKTa JJs MPUOIIKEHHON OLEHKH 3aTyXaHus,
IPUHUMAETCS, YTO Ha DSKpaH MaJgaeT IUIOCKas BOJHA, M 3aTyXaHUE MOXHO OIpPENeuTbh U3
3aBHCUMOCTEH MpecTaBIeHHBIX B Tabnuie 15.

Ta6auma 15. Macnumnoe 3amyxanue 6 kapkace 6 ciydae NIOCKOU 80JIHbL, BbI36AHHOU ONUZKUMU
paszpsadamu moanuu ||

3artyxaHwue B dB
Marepuan 25 k'y 1My
Megb /antomMvHui 20 log (8,5/w) 20 log (8,5/w)
Crane 20 |og[(8,5/ W/1+18+10°/r? )J 20 log (8,5/w)

CTtanb ¢ npoHuyaemMocTbio w, = 200, W —LumMpurHa okHa kapkaca (W < 5 M), r— pagnyc CTepXHS
Kapkaca

Mertaminyeckue MOBEPXHOCTH, HAXOIAIIMECS CHAPYX M 3[JaHUA MOTYT OBITh TAaKXKE HCIOJIb30BAHbI
IUISL OTBeEHHSA TOKa MOJHMHU. ClenyeT TONBKO 00ECHEeYUTh HENPEPBHIBHOCTh COCIMHEHHH MEXKTy
TOKOOTBOAAMH H 3a3eMJISIOIIMMHU TPOBOJHUKAMHU.

JIBa wamie BCero BCTPEUAIOIIMUXCS Clydas COCIUHEHWH MEXIy CO0O0M MeTauIMuecKod H
MOJTUXJIOPBUHUIOBOM OOJHMIIOBKM apMHUPOBAHHOW CTEHBI MPEICTaBIEHBI Ha pHc.39.

5. 3azemuisilonye NPOBOJIHUKH

I[J'If[ COCOAMHCHMUA TOKOOTBOAOB C 3a3€MIIMTCIICM IMPUMCHAIOTCA  3a3C€MJIAIOIUC IIPOBOAHUKH,
MHUHHUMAJIBHBIC PA3MEPLI KOTOPLIX U PA3JIMYHBIX MAaTCPHUAIIOB, IIPCACTABIICHBI B Ta6J'II/II_IC 35.
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B Mecte coenmHeHNst TOKOOTBOIOB C 3a3€MIISIOIIIMMH MPOBOAHUKAMHU JOJKHBI HAXOAUTHCS 3KUMBI WITH
KOHTPOJIbHO-M3MepHTEbHbIC Koo bl (prc.40).

TokooTBOAbI

i
npoBogsiLas
KOHCTPYKLUMA ¢pacap u3

1 NoNMXIOPBUHUIIA

1| meTannuueckni

acag
. CTpOUTErbHbIN
CTpOUTENbHbIN N 06 beKT
ob6bekT

ncnbiTatenbHbIN
3axnm

ncnblTaTenbHbIN
= Ig 3aXKUM

TORNITALR

FORTRONEHDR
COBORESHHE

23 3BRNFILUMA
MARAOHAL

1
1
1
1
1 /
I
TAKDITARI, i =
PROrHE LA | h“'“::.;n?"--_
|
|
|
|
|
|

B SHELUHEN iEHe

WA PMTENLHEIH

: HOHTEOMLH-
PoRSEnEL
[ ]

Puc. 40. 3ascumol u konmponvHoO-usMepumenbHvle KOa1o0Ybl 8 MOTHUCIAUWUMHOU UHCMALTAYUU
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TpeOoBanwmsi, KacaroIIuecs IPOBEICHUS OCMOTPOB W KOHCEpPBAllMH, a TaKXKe O0O0s3aTCIIEHOCTD
BBIMIOJTHEHUSI HM3MEPEHUH aKTUBHOTO COMPOTHBIICHUS BBI3BIBAIOT HEOOXOTUMOCTH pa3MEeUICHHs
30KMMOB B JIETKOJOCTYIHBIX MecTax. JIOMOMHUTENBHO CIIEAyeT YYWUTHIBAaTh PEKOMEHAINH,
yCTaHaBNWBaTh 3akuMbl Ha Bbicore OoT 0,3 M, 101,8 M. HazemHyo dYacTh 3a3eMIISIOIIMX
MIPOBOJITHUKOB CJIEAYET 3alIUTUTh OT MEXaHUYECKUX MOBPEXKACHHM. J[0OCTaTOUHYIO 3alIUTy MOXKHO
o0ecreynTh MPUMEHSIS

e  DHKpaHHPOBAHHE 3a3eMJISIOMIMX MMPOBOJHMKOB Ha BBICOTY 10 1,5M Han 3emieil u Ha riyOuHy
okoio 0,2M

®  3a3eMJISIOIIME MTPOBOAA C TUAMETPOM OOJIBIINM, YeM BEIMYUHBI, IPEICTABICHHBIC B TAOJHIIE
35, Hamp., MPOBO/Ia C TMAMETPOM MHUHUMYM 8 MM.

Ha puc.4l npencraBieHbl NpuUMepbl HUCHOJHEHHS MOJIHHETIPUEMHHUKOB, TOKOOTBOJOB, U
3a3eMJIIOIINUX TPOBOJHUKOB TMPHU HUCIHOIB30BAHUU MPOBOMASIIMX DJIEMEHTOB , BCTPEUAIOIIUXCS B
CTPOUTETHHBIX 00BEKTAX.

MeTanmd4Ecaas TOROOTRA,
MeTannyyecHan HPIR TOEQATION,
KpBITA
—
-~ BOAOCTOK
HPOHLWTEAHB -r""-. H"x,
HETAMNMYECHDE "Eff Hﬁ\"h
NG THES ETEH
HCMRTA TR BLH A ZAASRMARNLUMA
I I NE3EOOHHE
) =
| - crota 3 EPAN O M
:__::.__-.-." __,-"f MpasooHUE
AADCRTIAKLHEA "“"-H |~
MPOBIHRK .aff f,.-f-“"

Puc. 41. Ilpumepor ucnonHenuss MOIHUE3AWUMHOU UHCIMAIAYUL NPU UCNOIL30BAHUU Ol OMBEOCHUs.
MOKO8 MOJIHUU  MEMWLIUYECKUX 9JIeMeHmo8 KOHCmpykyuu (Kpvliwa, cmenvl), a maxice
8000CMOKU

6. 3azeMunTe/ I

3anaueil 3a3eMIIMTENs] MOJHHUE3AUIUTHOTO YCTPOMCTBA ABIsSETCS OOecredeHne HU3KOUMIIEJaHCHOTO
IyTH i IPOTEKaHUs B 3E€MIII0 TOKOB HA3€MHBIX pa3psAA0B MOJIHHUH, a TAaKXe IPABUIBHOCTH
(YHKIIMOHMPOBAHUS CXEM 3aIUTHI TIEPEHAIPSKEHUH.

3a3eMIIIoIas CUCTEMA JTOJDKHA TAKKe:

° OTBCYATh Tpe6OBaHI/I${M, MpEABABISACMBIM pa6OLII/IM 3a3CMJICHUAM,

e o0ecrmeuuTh 3alIUTy HAXOMSIIUXCS BHYTPU OOBEKTa JIOACH, YCTPOWCTB M WHCTAJUISILMMA OT
BO3JICUCTBUS OMACHBIX HAMPSHKEHUH U TOKOB MyTeM MPUBEACHUS K O0IIEMY IMOTEHITUATY 3EMIH
BCEX METAJUIMYECKUX KOHCTPYKIMHA U MHCTAJUISINM, HAXOISIIHUXCS B O0BEKTE,
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e o0ecneuuTh NPaBHIBHOE B3aMMOJCHCTBHE BCEX CUCTEM, paboTalommx B oObekre (Hamp.,
NEKTPUUSCKUX MHCTAUISIMN, MHPOPMAIIMOHHBIX U TEJICKOMMYHHKAIIUOHHBIX CHCTEM).

B oObekrax TEIeKOMMYHHUKAIMU 3a3eMIISIIOINAsl CUCTEMA HCHOJb3YeTCsl TaKXKe JUIsl 3a3€MJICHUS
OTHOTO M3 TOJIOCOB HCTOYHHMKA TMIOCTOSHHOTO TOKA, THTAOMIETO TEIEKOMMYHHKAIIMOHHBIE
YCTPOWCTBA, U IOJKHA CO3/1aTh YCIIOBUS , 00ECTICUMBAIONINE OTPAHUYEHUS 10 JOIYCTUMBIX BEJIHYUH
ITYMOB, IEPEXOJHBIX U PAJUOAIEKTPOHHBIX MTOMEX.

6.1. EcTecTBeHHBIC 3a3eMJINTEIN

JUia nened 3alMThl OT MOJHMM M IEPEHANPsHKCHUN CIIELyeT B IIEPBYIO O4Yepelb MHCIIOJIb30BaTh
€CTECTBEHHBIE 3a3€MJIMTENN 00BEKTa, KOTOPBIMH MOT'YT OBITh:

a.) HC U30JIMPOBAHHBIC OT 3EMJIM MCTAJUIMUCCKUC YACTH 3allIUIIACMbIX 00BEKTOB U yCTpOﬁCTB,

b) »xene3o0eToHHbIEe QyHIAMEHTHI ¥ IO3EMHBIC YaCTH 3alIUIIAEMbIX 00BEKTOB ( HE H30JIMPOBAHHBIE OT
3E€MJIH HJIM TTOKPBITHIE CJIOEM BIIATOCTOMKOM Kpacku),

C) MeTaJUTHUeCKUe TPyOOIPOBO/IBI M OOIIMBKH apTE3HMAHCKUX KOJIOAICB, HAXOIAIINECS HA PACCTOSHUH
He OopmmM, yueM 10M OT 3ammiaeMoro o0beKTa,

d) 3azeminrenu cocemHUX OOBEKTOB, HAXOSMIIHECS Ha PacCTOSIHUM He OousbimM, yeM 10 M oT
3aIUIIAEMOro 00bEKTA.

[Ipn crpouTenbcTBE HOBBIX OOBEKTOB PEKOMEHAYETCS  MCIOJb30BaHHE  (DYHAaMEHTHBIX
3a3eMInTeNeH. 3a3eMIIeHue HAaTypaJIbHbIX 3a3eMJINTEIIEN C 3a3CMIIAIOIUMHA TPOBOAHUKAMU NOJIKHBI
OBITH JKECTKO CKpEIJICHbI OOBIYHOW CBApKOW WJIM CBAapKOW JaBiieHWeM. Eciii BBIMOTHEHUE TaKHX
COGI[I/IHGHI/Iﬁ HCBO3MOXHO WJIMX 3aTPyAHCHO, TO [JOIMYCTUMO HCIOJIb30BAHUC CK06 501040
MPUCTIOCOOICHHM, UMEIOLITUX 3aKUM WIIH 3aKUMBI, IIpeI0XpaHeHHbIE OT OcIa0eBaHusl.

6.2. UcKyccTBeHHbBIE 3a3eMJINTE TN

Ecimu Ha 0OBeKTEe HEBO3MOXKHO HCIIONB30BaTh C©CTECTBEHHBIC 3a3€MIIMTEIM WM WX HCIOJIb30BaHUE
HEIIEJIECO00Pa3HO, TO CICIYET HCIOIb30BaTh HCKYCCTBEHHBIC 3a3CMITUTEIIH.

[TpoekTupysi Takue 3a3eMIIMTEIM, HEOOXOMUMO TMPUHATH BO BHHUMAHHE MPEICTABICHHBIC HIKE
TpeOOBaHMUSL.

® HCKYCCTBEHHBIC 3a3€MJIUTEIIH CIICYET BBITOIHATH U3 CIICAYIONMX MaTePHAJIOB:

cTajb 80MMm>
Meab 50Mmm>

® 13 COOOpaXCHUH TNPOYHOCTH TIOSABISIFOTCS PEKOMEHAAIMHM YBEIWYHUTh TpeOyemble pa3Mepsl

TIOTIEPEYHBIX 3a3CMIIUTEIICH , BBIMOJIHEHHBIX W3 CTaJId, OIUHKOBAHHOW TOPSIYUM CIIOCOOOM, JI0
2
100Mm“ ,

® CKYCCTBEHHBIE 3a3€MJIUTENN CJIEAYET BBINOIHATh KaK 3a3€MJIMTENM KOHTYpHBIE, paJUalbHbIE WIH
rOpHU30HTaJIbHBIC. PeKOMEHIyeTcsl MPHUMEHEHHE KOHTYPHBIX 3a3eminTeneil (rys.42),

® TOPHU3OHTAJIbHBIC 3a3EMIIUTENN CIEAYET YKIaJbplBaTh Ha INyOuHe He MeHbliel, yemM 0,6 M u Ha
PacCTOSHUM HE MEHBIIIEM, YeM 1M OT BHEIIHEro Kpas 3aanus (puc.42).

® BEPTUKAIBHBIC 3a3EMJIMTEN CIEAyeT YIIIyOHTh B TPYHTE TAaKUM 0Opa3oM, 4TOOBI MX camasi HHU3Kas
YyacTh ObUTa pPacHoJIo’KeHa Ha TIyOMHE He MEHbIeH, yeM 3 M, a camas BBICOKash HaXOJuiach He
MeHbIIe, geM Ha 0,5M 101 moBepXHOCTHIO 3eMitn (puc.24a).

e B HACTOsIIEE BpeMs, IPHHUMAsi BO BHUMaHWE CHW)KEHHE YPOBHS TPYHTOBBIX BOJI, TpEIaraeTcs
riy0xe pasMmemarh 3a3eMIIMTENM B TPyHTE, TakKHMM o00pa3oM, 4TOObI caMasi HIDKHAS YacTh
3a3eMyuTesl Obuta Ha rryOuHe 4 M,
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e KaHaBbl UM OOPO3/bl, B KOTOPHIX MPOKJIAAbIBAIOTCS 3a3€MJIMTENH, CIEIyET 3achlaTh 3eMiei 0e3
KaMHeH, rpaBus U me0Hs,

a)

2 COeaMHeHne
<_:|: 3asemMnuTens c
@ 3a3eMnArLWmUM

WuHa * POBOAHMKOM
BbIpaBHWUBaHUS H
NoTeHLManos B 1M H
:I EEEEEEEEEEEEN anaHMM :
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: :
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Puc. 42. Kommypuwiii 3azemaumens 6 cmpoumenvHom obwvekme a)obwuti 6ud, b) coedunenue
3a3emaumensi ¢ 3a3eMAAOUWUM NPOBOOHUKOM

g A
&
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A 7
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___..-'/" A
/i (£

TEEZOTROY

EOHTRON B RO
LoAVHEHAR
APIEPAIEILLFA
NRDBIEHEE

HOHTRZRHS
CORgHHEHIAL

FAFERUPHALRA
NaCENIHAK

TAPARIHTAM L HEIA
CERTHEANLNEE JEIEPANMTENE

SHIEIA T2

Puc. 43. Bepmukanvhvie u 20pu3oHMAaIbHble UCKYCCMBEHHbIE 3A3eMAUMENU HA CMpPOUmMenibHOM
obwvexme
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HOA3EMHBIC METATMYECKHUE DIIEMEHTHl 00OBEKTOB M TEXHOJOTMYECKUX YCTPOMCTB, HAXOMSIIHECS
Ha PacCTOSIHUM HE OOJIBIINM, YeM 2 M OT MOJIHHUE3AIMTHOTO 3a3€MITUTEIS, U HE UCTIOIb30BAHHBIC
B KAueCTBE CCTECTBCHHBIX 3a3EMITHTEIICH, PEKOMEHIYETCSl COCIUHATh C HUM HEMOCPEICTBEHHO
WK C TIOMOIIBIO pa3psiqHUKoB (puc.44),

® pa3pSATHUKH CIENYyeT MPUMEHSATH IJIs COSAUHEHWW MOJHHUE3AIMUTHOTO 3a3eMJIUTENsT C , TaK

............ F a LUnHa IMm

0 P

Ha3bIBAEMBIMH, 3a3EMIIUTEIIIMU 000co0IeHHBIMU (pric.44),

coeanHeHue
3asemMnuTtens c
3asemMnam
NpOBOAHMKOM

0O60co6neHHbIN 3a3eMnnTenb

R T Y | (e 3 .-__.-' A
; 4
: - coeanHeHne ___-"_.- r Y
: i 3asemnuTens c Sy

E VCKPOBOWA E 3a3eMnanLwmm _.":_.-" 4

pa3psagHnK = NMPOBOAHMKOM i

BblpaBHUBaHMSA "
noTeHymanos

KaHTRoNLHS
COROMBIEHIEG

: 2aaRPANRHILY AR
& KOHTYPHbI nEaooOHHE

E 3asemMnuTenb

Puc. 44. Coeounenue konmyprozo 3azemaumens ¢ 000COOIEHHbIM 3a3eMaAumenem u peKomeHoyemule

paccmosHus MeDiCOy KOHMYPHbIM 3d3emiumenem u dHepeemudecKumu Kabensamu

e MUHMMallbHOEe paccrosiHue D B rpyHTe Mexay 3a3eMiHuTeNeM U APYTHUMU MPOBOJHUKAMHU

(koTOopbIe HE MOTYT OBITh COSIMHEHBI C MOJIHUE3AIIUTHBIM YCTPOHCTBOM) MOYKHO ONPEICIUTD M3
3aBUCUMOCTH:

D ~ b p0,4 kC0,5

2oe:. b —napamemp, omnecennviii k yposuio sawumoi( cocmaensiem 0,4 , 0,3 unu 0,25
coomeemcmeaenno oaaal, Il u l11+1V yposneii 3awyumut,
Ke —xooppuyuenm, 3asucswuit om KOHCMPYKYyuu 3a3eMaument,
P - Cpediee yoelbHOe CONPOMUGIeHUe 2PYHMdA.

Ha npakTuke paccrostare D i1 TpyHTa € YIIEBHBIM CONTPOTUBICHUEM MEeHbIUM , ueM 1 000Qm
HaXOJIUTCS MEKITY 1,0m a 4,0m.

€CIIM COXpAaHCHHE TPEOYEMBIX PACCTOSIHUN HEBO3MOXKHO, CIICIYET B MECTE COJIMKCHUS TIPOJIOKUTh
U30JIMPYIOIIYIO IEPErOPOJIKY,

COCIMHCHHUSI HWCKYCCTBEHHBIX 3a3€MIIMTENIEH C 3a3eMJIIONIMMH TIPOBOJHUKAMH, a TaKkKe
COCIMHEHUS  OTACNBHBIX 3a3eMJISIONIMX CHCTEM CJIEAyeT BBIMOJHATH CBApKOM WU
3ampeccoBbIBaHMEM. JlOMyCKalOTCsA TakKe€ BUHTOBBIC WM CAMO3AKIMHHUBAIOIIUECS COCIHMHEHUS
(Puc. 45).Bce coenHeHUS CAEIYET 3alIMIIATh OT MEXaHHYECKUX MTOBPEIKIACHHH U KOPPO3HUH.
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5

Puc.45. Pasnuunsie npumepvl uUCnOIHEHUSI COCOUHEHUU DTIeMEHMO8 3a3eMAAIouell CUCeMbl

e 3a3zeMJIMTEIM HE CIIEAYET pa3MellaTh B pyciax PeK U BOJOEMaxX, a TAKKE B BBICHIXAIOIIEM I'PYHTE
Ha1p., BOJIU3H TPyOOIPOBOIOB € TOPSUECH BOAOW WIIH MTAPOM.

e lcKyccTBEHHBIE 3a3€MIIMTENIM, YEpe3 KOTOpbIE IPENIONaraeTcs HENpPEPbIBHOE MPOTEKaHUE
MOCTOSSHHOTO ~ TOKAa, JOJOKHBI OBITh BBIMIOJHEHBI W3 MAaTepUajoB, HE MOABEPKEHHBIX
ANEKTPOXUMHUYECKON KOPPO3UU. DTHU 3a3eMITUTENIN YCTaHABIUBAIOTCS BEPTUKAIBHO.

e Ecau OXMHOYHBIN KOHTYpPHBI 3a3emyuTeNlb He oOecreuuBaeT TpeOyeMoro akTUBHOTO
CONPOTHBIICHUS] WJIM, €CJIM pa3HUIA TOTCHLIUANIOB OyJer HeOe3omacHa [uis JIIOJEH,
npeObIBAIOIIMX BOJU3U OT 3a3€MJIUTENS, TO CIEAYEeT NMPUMEHATh JONOJHHUTENbHbIE KOHTYPHbBIE
3a3eMJIUTENH, pa3MeliaeMble MPUOIU3UTENBHO B TPEX METpax Apyr oT apyra. KoHTypsl o mepe
OoTJaleHusl OT 00BEKTA JOJKHBI YKIIAAbIBaThCcsA Bce IIyOke B rpyHTe. [Ipumep pacumpeHHOR
CHCTEMBI KOHTYPOB IpPE/ICTaBICH Ha pHc. 46.
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Puc. 46. Pekomenayemoe pa3MelIeHHE HECKOJIBKHX KOHTYPOB B PACIIUPEHHON 3a3eMIISIOIIeH
CUCTEME

3azeMIIsItoNIasi CUCTEMa JI0JDKHA TaK)Ke 00eCTIeYUTh YMEHbIIIEHNE 10 0€30MaCHBIX BEIMYUH Pa3HUIIbI
MOTEHI[MAJIOB MEXJY OTACJIbHBIMA TOUYKAMHU 3a3€MJIUTENsI M TOJCOCJUHEHHBIMH K HEMY
MHCTAUIIMUSAMU M yCTpoiicTBaMHu. BbilonHeHHWe TMOCIeIHEro YCJIoBUS TpedyeT NpUMEHEHUs
COCIMHEHUH C KaK MOYXHO MEHBIIUM IOJIHBIM COMPOTUBICHUEM MEXKIY 3a3€MIIMTENIEM U IIMHOW WIIN
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KOJILIIOM BbIpaBHHMBaHWA TMOTCHOWAJIOB, a TaKXE C yCTpOfICTBaMH, KOTOPBIC MOJACOCIUHCHDBI
HETIOCPECACTBCHHO K 3a3€MJIUTCIIIO.

6.3. OnpenesieHne pa3MepoB 3a3eMJISIIONIUX CUCTEM

Ha craguu npoexktrpoBaHus 3a3eMIISIOLIEN CUCTEMBI CIEIYET:

° MMPOBCPUTHb BO3MOKHOCTH HUCIIOJIB30BAHUA C€CTCCTBCHHOI'O 3a3€MIIMTCIISA U HOTpe6HOCTB B €T0
BO3MOXHOM JOINIOJTHCHUH IIOGaBO‘-IHI:IMI/I HCKYCCTBCHHBIMHU 3a3CMIIUTCIIAAMU,

e 10m00paTh TUO W KOHMUTYpAIMIO E€CTECTBEHHOTO 3a3€MIIMTENS, €CJIM €ro MPUMEHCHHE
00s3aTeNbHO,

o OLICHUTH BCJINYHHBI AKTHUBHOI'O COIIPOTUBJICHUA pa3pa60TaHHor0 HCKYCCTBCHHOI'O
3a3€MIJIUTCIIA MM CUCTCMBI HCKYCCTBCHHBIﬁ 3a3E€MJIMTEIb — €CTCCTBCHHBIN 3a3CMIIUTCIb.

CoznaBast 3a3eMIISIOILYI0 CHCTEMY, clIeAyeT 001aaaTh HHpopMaIueil o:
®  AKTHUBHOM COMPOTHBIICHUU TPYHTA, B KOTOPBINA OYIET 3armyOiieH 3a3eMIUTEb,

e  TpeOOBaHMAX, KOTOpPBIC MPEIBSBISIIOTCS K 3a3eMIIMTENIO Pa3UYHBIMUA PEKOMEHAAIMAMH, U
BBINOJTHSIEMBIE UM (DYHKLIUH.

Oco0eHHO 3TO KacaeTcss TpeOOBaHUM, KOTOpbIE IMKTYIOTCS YCTPOMCTBAMU TEIEKOMMYHHMKALMA U
TenenHPOpMaTUKH. B cirydae cTpouTenbHBIX 00BEKTOB PEKOMEHIYeTCsl TIPUMEHEHHE TOPU30HTAIIBHOTO
KOHTypHOro 3asemmnurtens. HosoBBemenuem B HopMme |EC 61024-1 sBnsercs pasaeneHue
3a3eMJIUTENICH, TPUMEHIEMBIX JIJIS 1IeJIei MOJTHUE3AIUTHl Ha CIICAYIOUINE THITHI:

-mun A, K KOTOpOMY IMPpUHAMJICKAT BCPTUKAJIBHBIC WIW TOPU3OHTAJIBHBIC (paI[I/IaJIBHLIe)
3a3CMIJIMTCIIN, IPUCOCAUHCHHBIC K KAXKAOMY U3 TOKOOTBOJ0OB MOJ'IHI/IGS&HIHTHOﬁ MHCTAIIAINHN

-mun B, K KOTOPOMY OTHOCATCA KOHTYPHBIC, pCHICTYATBIC U (I)YH,Z[aMeHTHBIe 3a3CMJIUTCIIN.

3azemnumenu muna A

3azemiuTenb  THOA A COCTOMT W3 TOPHU30HTAIBHBIX WM BEPTHUKAIBHBIX 3a3eMIIMTEIICH,
NPUCOSMHEHHBIX K KaXIOMY 3a3eMIIIONIEMY IPOBOJHHMKY MOJHUE3AIIUTHOW WHCTAIISIIUU C
MOMOIIBIO KOHTPOJIbHO-HCITBITATEIbHBIX 32)KHMOB.

K otomy tuny 3a3emimTeneii OTHOCHTCS TakKe KOHTYPHBIM 3a3€MIIUTENb, COCIMHSIOMINI
TOKOOTBOJIBI, €CIIU 3ariayOsieHo B 3emutto meHee 80% Bceit ero mummHbL. B ciyyae MOJTHHE3anMTHOTO
YCTPOHCTBA PEKOMEH/IYETCsl MPUMECHEHHE MHHUMYM JBYX 3a3emiurenieii Thna A ( BepTHKalIbHBIX
WJIK TOPU30HTAJBHBIX).

[MonOupass fAAMHBI —3a3eMIIMTENCH, MOXKHO JOMYCTHTh, YTO BEPTHKAJIbHBIA  3a3eMIIUTENh
npUOIM3UTENBHO B 2 pa3a 3 (peKTuBHEH TOPU30HTAILHOTO 3a3EMIIUTEIIS.

Torna, coznaBas 3a3eMIIMTENb TUIA A , CI€IyeT IPUMEHUTh KaK MUHUMYM JIBa COCTaBHBIX DJIEMEHTA
Y KK/l U3 HUX JO0JDKCH UMETh JUTMHY PaBHYIO:

- Leop = L B ciydae ropu30HTAIBHOIO 3a3€MIINTENS,
- Leep =2L/2 B ciryuae BepTUKAIBHOTO MIIM HAKJIOHHOTO 3a3EMIINTEIS.
MuHnumanbHas JUIMHA 3a3eMJIUTeNs L 3aBUCUT OT yAEIbHOrO CONPOTHUBIIEHUS TPYHTA, a TaKXKe OT

MPUHATOTO YPOBHS 3allIUTHI. PCKOMGHI[yeMbIe JJIMHBI 3a3€MJINTCIIA IIPEACTABJICHBI HA pI/IC47

[Ipu CclIOXKHBIX 3a3€MJIMTENSAX, COCTABICHHBIX M3 TOPU30HTAJIBHBIX U BEPTHUKAIbHBIX 3a3€MIIUTEIICH,
clieflyeT NPUHMMAaTh BO BHHMMAaHHE BCIO OOILIYI0 JUIMHY, MPEJICTABIAIOLIYI0 COO0OH CymMMy MAJIMH
OTJIENIbHBIX COCTABJIAIOIINX 3JIEMEHTOB

Le=Lopt+2Lepy = L

Cxema 3azemsntenedl THMa A TOAXOAUT Ui MOJIHME3AIIUTHOTO YCTPOWCTBA , CHAOXEHHOTO
BEPTUKAJIBHBIMA WM BBICOKUMH TOPU30HTaJIbHBIMM MOJIHUEIIPUEMHUKAMH, a TakkKe I
MOJIHME3ALUTHOTO U30JIMPOBAHHOIO YCTPOUCTBA.
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Puc.47. Munumanvnvle Onunel 3azemaumeneti 6 3A8UCUMOCIU OM YPOGHA 3AUjUMbl U YOelbHO20
CONnpOMUGJIeHUA 2PDYHMA

3azemaumenu muna B

K 3azemiurento tuma B otHOCSTCS:

-KOHTYPHBIC 3a3eMIIMTENIM , UMCIOIIME [0 BCEH CBOCH JUIMHE HEINOCPEICTBCHHBIN KOHTAKT C
rpyHToM win B cootBeTcTBHH ¢ PN IEC-61024-T10 nnuue Gonbiiert 80% puc. 48),

- pyHIaMEeHTHBIE 3a3eMITUTEH,

- pCICTUATHIC 3a3CMIIUTCIIN.

3asemMiinTeslb

= coednHeHue c
<_:I=_' 3a3eMNALLNM
: O/ = NPOBOAHNKOM
- LLnHa .
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: ssmsmmmnnnd

: 0 i KOHTYpHbIi

Puc. 48. Ilpumep 3azemnumens muna B

B cnydasx koHTypHOro uiau (yHIaMEHTHOTO 3a3eMJIMTENEH CleyeT ONMpeIeIuTh 3aMeCTUTEIbHBIN
paauyc I' MOBEPXHOCTH, OXBAYEHHOW 3a3eMIIMTEIEM, U CPaBHUTh €r0 ¢ MUHUMAaJIbHOW JUIMHOM L.
[TpuHIHMITEI OTIpeIeTIeHHs 3aMECTHTEIHLHOTO pajnyca I peIcTaBiIeHbl Ha puc. 49.
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Puc 49. Onpeoenenue 3amecmumenvroco paouyca ¥

B pe3ynbTare cpaBHEHUS NOJTyYaeM:

-r 2 L ¢yHIaMEeHTHOTrO WK KOHTYPHOTO 3a3eMJIMTENS JOCTaTOYHO,
-r<L dQynmaMeHTHBII WM KOHTYPHBIH 3a3eMJIUTENb CIEIyeT JONOTHUTH TOPU30HTATHHBIMH
WJIM BEPTUKAIBbHBIMU 3a36MIIMTEISAMHU, KaXKIBIA U3 KOTOPBIX OJKEH UMETh CIIEAYIOUIYIO

IuHy Lo
« TOPU3OHTAJIBHBIN 3a3€MJIUTEIb Loonoop =L -7
« BEPTHUKAJIBHBIA 3a3€MIIUTEIh Looneep = (L-T)/2

Yucao AOmOIHUTEIbHBIX TOPU3OHTAJIbHBIX WJIM BCPTUKAJIBHBIX 3a3eMJINTEICH TOJDKHO OBITh paBHO
YUCIy TOKOOTBOAOB BO BHCHIHEM MOJHHE3AIIUTHOM }’CT];)OI‘/’ICTBC. ODTO 4YHUCIIO HE MOXKET OBITh

MeHbIlle JBYX. [IpuMep IOMOJHEHHS 3a3eMIIMTENS JH00ABOYHBIMH BEPTHUKAIBHBIMH JJIEMCHTAMU
npejcrasiicH Ha puc. 50.
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Puc. 50. Jononnenue gpynoamenmmnozo 3azemaumens epmuKaIbHbIMU S1eMeHmamu
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JInst nomy4deHust TOCTaTOYHO HU3KOW BEJIMYMHBI AKTUBHOT'O COITPOTHUBIICHHMSI 3a3€MIICHHSI 4acTO
TpeOyeTCsl COSIMHUTH MEXKTy COOOM HECKOJIBKO OTIEIBHBIX 3a3eMIIUTENEH U CO3/IaTh COCTAaBHOM
3a3€MJIUTEND.

B 3TOM cityuae, B LiessiX OrpaHUYEHHUSI BJIUSHUS OTACIIBHBIX COCTABHBIX YaCTEH 3a3€MIIUTENSA, UX
Pa3MEIIAOT Ha PACCTOSSHUHA MPUMEPHO MOIYTOPAKPATHON JUTMHBI BEPTUKAIBHOTO 3a3€MJIUTEIIS.
PaccuntaB u CIpoOeKTUPOBAB 3a3€MIIUTENb, TPEOYETCS MPOBEPUTH OTBEUYAET JIM OH TPEOOBAHUSIM,
BBITEKAIOUINM M3 €r0 Pa3IUYHbIX pab0uMX WM 3aUIUTHBIX (PYHKINH.

1. BHyTpeHHﬂﬂ MOJIHHEC3AIINTA B CTPOUTEC/IbHBIX 00beKTax

BHyTpeHHssT MoOJIHUE3alUTa JOMKHA YMEHbIIATh 3JEKTPOMarHuTHbIE d()(eKThl BO3ACHCTBUS TOKa
MOJIHUH Ha HIOI[GP’I, HHCTAJIJIAIUN U 060py£[0BaHI/IC, Haxo4dgueeCss BHYTPHU CTPOUTCIIbHBIX OGBGKTOB.
B nmanbneiimeld yactu paboThl OyayT MpEACTaBICHBI TOJBKO OCHOBHBIE BOMPOCHI BHYTPECHHEH
MOJIHUC3AIIUTHI, KaCAarOIIHUECCs.

e  BBIPABHUBAHUSA MMOTEHIIMAIOB MHCTAJUIAIINMA, BXOSIINX B CTPOUTEIIbHBIN O0OBEKT,

e  BbIpaBHUBAHME NOTEHIMATIOB BHYTPHU CTPOUTEIBHOIO OOBEKTA,
e 10a00pa W pa3MEUICHUs] YCTPOMCTB, OTPAHUYMBAIONINX IEPEHANPSIKEHUS W 3aIIUIIAIOIINX

QJICKTPUYCCKYIO HHCTAUIANOWIO, CHUCTEMbI IE€pcaadr CHUIHAJIOB, a TaKiKC yCTpOﬁCTBa oT
mpsaMoro BOSHeﬁCTBHH 4aCTHu TOKa MOJIHUH.

7.1. BblpaBHMBaHMe MOTEHIMAJI0B HHCTAJISIMIN, BXOIAIINX B 00beKT

OcHOBHEBIE IOPUHIOUIIBEI BBIPABHUBAHHA IIOTCHHOUAJIOB COACPKATCA B HOPMAX MOJHHE3AIUTBL
CTPOUTCIIbHBIX 00BEKTOB. B COOTBETCTBMM C JSTUMH npuHOumImaMu CJICAYCT BbIPpABHUBATH
IIOTCHIIUAJIbI.

®  BCEX MPOBOASAIINX UHCTAUIAIUN BXOIAIIUX B OOBEKT,

®  WHCTAUIAIMIA, BBEJACHHBIX BHYTPh OOBEKTa B 3aBUCHMMOCTH OT HX PACIOJOXKECHHS W THIA
00BbEKTA.

BBIpaBHI/IBaHI/Ie MOTCHIHUAJIOB CJICAYCT BBIIIOJIHUTL IIpU IIOMOIIHU COG,I[I/IHeHI/Iﬁ C HU3KHUM

HUMIICHOAHCOM.:

a) HCTIOCPCACTBCHHLIX — MCKAY HNPOBOAAIIMMU UHCTAIAOUAMU U yCTpOﬁCTBaMH, Ha KOTOPBIX HC
BO3HHKACT ITOCTOAHHO SHGKTpI/I‘ICCKI/Iﬁ IIOTCHIIMAJI,

D) orpannumBaromux — MeXIy YCTPOWCTBAMHU 3a3eMJICHHBIMA M HM30JIMPOBAHHBIMH OT 3EMJIH, a
TaK)KE HAXOAALMMHUCS 0] HANPSHKEHUEM IIPOBOJAMU 3JIEKTPUUECKUX YCTPONCTB.

[IpuHumas BO BHHUMaHME IPEJCTABICHHbIE TPeOOBaHMS, PEKOMEHIYETCs, BBOJS HHCTALUIALUHN B
CTPOUTENIBbHBINA 00BEKT, COOMIOIATH CIETYIOIINE IPHHIIUTIBL

1. BBoaumbie HWHCTALISAINAUA CIEAYET COSAUHATH C BBIPABHUBAIOIICH IITMHOW, MPOW3BOJILHBIM
3JEMEHTOM MOJIHUE3AIUTHOTO YCTPOWCTBA WM METAJUIMYECKUM HJIIEMEHTOM KOHCTPYKIIHMH
00BEKTa B MECTE, PACIIOIIOKEHHBIM KaK MOXKHO OJIM)KE K MECTY BBEJACHUS MHCTAJUISALINH.

2. OnTuManbHBIM PEIICHHEM SIBIISETCS BBEACHHE BCEX MHCTALIALIMNA B OMHOM obmieM mecte. [Tpumep
MIPOBEAEHNS B OJJHOM MECTE IEKTPHUUECKOW MHCTAIUISALNY, CUTHAIBHBIX IIPOBOJIOB, a TAKXKE JPYIHX
IIPOBOSIIIMX MHCTAJUIALMN IIpeICTaBIIeH Ha pyuc.ol.

3. K BeIpaBHUBAOIIEH IIMHE CIIETyeT HEMOCPEACTBCHHO PUCOCUHUTS.
®  METaUIMYEeCKHe TPYyObl BOJOKAHAIM3AIIMOHHOMN, ra30BOM WHCTAUIAUN M HHCTAIUISIMA
TEIIOCHAOKEHUS,
®  TEJICKOMMYHHUKAIIMOHHBIC, BCIOMOTATEIbHBIC, I H3MEPUTEIIBHBIC 3a3EMJISIONINE SJICKTPOIHI,
®  SKpaHBI WU MMPOBOJIAIINE KOHCTPYKTHBHBIC 3JICMEHTHI JINHUM ITEPeaurl CUTHAJIOB,
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Puc. 51. Coeounenus npoBoOHuxko8 ¢ WUHOU BbIPAGHUBAHUS NOMEHYUANO8 6 Mecme UX 88004 6
00vexm

4. Ecnu BHEUIHWE WHCTAIUIIINY, JIMHUN JIEKTPOIUTAHUS, TEICKOMMYHHUKAIMOHHBIC U CUTHAIIBHBIC
JIMHUU HEJb3s1 BBECTH B OOBEKT B OJTHOM M TOM € MecTe U TpeOyeTcsl IpUMEHEHNE HECKOIbKUX
BBIPABHUBAIOIINX IIWH, TO OHH JOJDKHBI OBITH COCIMHEHBI KaK MOXHO OoJjiee KOPOTKHM
NPOBOAHUKOM C  3a3e€MJIMTENEM HIM METAJUIMYECKUMH JJIEMEHTaMU  JKEIe300eTOHHOM
KOHCTPYKIIMU 00BeKTa. PEKOMEHyeMBbIM pEIIeHHEM SIBIISICTCS COCTUHEHUE HIMH MEXIy OO0
MPOBOTHUKOM, MTPOJIOKEHHBIM BHYTpH (HO BCEr/a Mo Hapy>KHBIM CTEHAM) HJIH CHAPYKH 00BEKTa
(Hamp., KOHTYpa), KOTOPbI COCTUHSCTCS C 3a3CMJIMTENIEM, TOKOOTBOJAMH MOJIHUE3AILIUThI HIIH
3JIEMEHTAMH JKEJIe300€TOHHOM KOHCTpYyKImH (prc.52).

5. TIpoBOIHUK, COEIUHSIONINI BHIPABHUBAIOIINE IIHUHBI, CICAYET COCAUHHUTH C MPOBOIAIIUMHU
AIIEMEHTaMHU JKeNIe300€TOHHOW KOHCTPYKIUHU WIH APYTUMHU SKPAHUPYIOIIUMH 3JI€MEHTaMHU.

6. BrlpaBHUBaromas MMHA pa3MENIAETCs Yalle BCEro Ha yPOBHE 3eMJIH, KaK MOXKHO OJIMKE K MECTY,
B KOTOpPO€ BXOJAT MPOBOJAIIME HHCTAUIAIUM W COEAMHEHA C 3a3€MIIMTENIEM, Hamp., C
¢ynnamentHeiM. K mmHE ciemyer TakKe NPUCOCAMHUTH CYIIECTBYIOIIME B OOBEKTE
METAJUINYECKUE YacTH JU(PTOBBIX KOHCTPYKUMH , BEHTHJISALMOHHBIE KaHaibl U T.1. TpyOsl ¢
KaTOJAHOM  3alUTOM, MOABOJALIME M  OTBOASAIIME TOIUIMBO, CJEIYET COEAMHATH C
MIOTEHLMAJIOBBIPABHUBAIOIIEH IIMHON Yepe3 NCKPOBOW Pa3pPsIIHUK.
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Puc. 52. Coedunenue wun medxncoy coboti nposOOHUKOM, NPONONCEHHbIM GHYMPU ULU CHAPYI’CU
obvexma

CoznaBasi cxeMy BBIPaBHHBAHHS MTOTCHIIMAIOB, CIIEyeT 00paTUTh 0COOEHHOE BHUMAHUE Ha Kabenw,
MOJIXOASIINE OT 00BEKTOB, 0COOCHHO MOJIBEPKEHHBIX PUCKY aTMOc(epHbIX pa3psioB. Hampumep, B
clly4ae paJuolepelalmuXx OOBEKTOB 3TO OyayT Kabenu, MOAXOASAIIMe OT AaHTCHHBIX MauT,
KOTOPBIMH TOKH MOJIHUM MOTYT TOMAcTh B 0OBEKT. Takue kabGenu AOIDKHBI OBITh TaJbBaHHUYECKH
COEIMHEHBI C KOHCTPYKIIMEH OAlTHU HaBEpXy — Yy aHTEHHBI, B HECKOJIbKMX MECTaX Ha Pa3HOU BHICOTE,
€CJIM 3TO TpeOyeTcs, a TakKe BHU3Y B MECTE€ OTXOXKIACHHS OT OalrHu K 00beKTy. B oO0bekTe ciemyer
JIOTIOJTHUTEIHHO COSAMHUTH 3KPaHbI MIPOBOJOB C IIWHOW WM BBIPABHUBAIOLIUM KOJBIIOM CHAPYKU
WK B UCKITIOYUTEIBHBIX CITydasx BHyTpu oOobekTa (rys. 53).

[IpuMep KOMIUIEKCHOIO PEIIEHUsI CXEMbI COEAMHEHUH U BBIPABHUBAHUS MOTEHLUAJIOB JUISl IPUEMO-
nepefaroniell CTaHIUM TpeacTaBiieH Ha puc.54. B TakoM 00BEKTe CIEayeT COCIUHUTH C
BBIPAaBHUBAIOIIEH LIMHON SKpaHbl KOAKCHAJBHBIX KaOesel, BOJIHOBOJIBI, a TAK)KE METAJUTMYECKHUE
OIJIETKM, PKPAHbI U 3ALUTHBIE NMOKPHITHSA TEIEKOMMYHUKAIIMOHHBIX M SHEpreTHdeckux kabdeneil. B
cllydae HecOoOII0IeHUS IPUHIIMIIOB BHIPABHUBAHUS IOTEHIIMATIOB WIIM UX HENPABUIBHOM peanu3aiu
MEXly TOYKaMH MAaccChl C pa3HbIMM ITOTCHIIMAJIIAMU MOTYT IPOTEKATh TOKU 3HAYMTEIbHBIX BEIMYHH,
MOBPEKIAIOIINE YCTPOICTBA U CO3AAIOIINE YTPO3Yy I IEPCOHANA.
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B MoMmeHT mpsiMoro ynapa MOJHMM B 3/aHu€ cienyeT oOpaTWTh BHMMAaHME HAa BbIpaBHUBAaHUE
MIOTEHLIMAJIOB CHapyXu 3aaHud. CKauku MOTEHLMAJIOB MEXAY OTHCIbHBIMH 3JIEMEHTaMH,

3a3CMJICHHBIMU B Pa3HbIX MMYHKTaxX MOI'YyT OOCTHUIaTb BCJIWYHMH OT COTCH KHMJIOBOJIBT A0 HCCKOJBKHUX
MCTraBOJIBT.
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B nensx wuz0exaHusT MCKPOBBIX NEPEKPHITUM, MOBPEXACHUS W3OJSALMUM YCTPOMCTB M JPYrHX
OIACHOCTEH, BBI3BAHHBIX PA3HOCTBIO MOTEHIUANIOB CIIEAYET COEAUHATh C 3a3eMIIMTENEM 00OBEKTa BCE
METAJNINYECKHE MPEIMETbl, KOHCTPYKTUBHBIE 3JIEMEHTHl U T.I., UMEIOIIMECS CHApYKu OOBEKTa.
OO0nacTh ONMAacCHOCTH OXBATbIBAE€T PACCTOSIHMSA, JIOXOJAIIME 10 S5M 0T 3azemiMrens oObekra. B
o0BbeKTe, B KOTOpPOM paOOTAIOT JJIEKTPOHHBIE CHUCTEMBI C OCOOEHHBIMH TPEOOBAaHUSMH,
KACaIOIIHUMUCS HaJIe)KHOCTH ux (GYHKIIMOHUPOBAHUS (koMIBIOTEpPHBIE LIEHTPHI,
TEJICKOMMYHHUKAIIMOHHBIE 3/IaHHS) PEKOMEHIYeTCsl MPUMCHEHHE BhIPABHUBAIOIICH HIMHBI B BHJIE
METaJUIMYECKOHN TIUTHI B MECTE BBOJA MHCTAJUISLIUU B OOBEKT.

[lnuty cnexyer cOeAMHUTH CO BCEX CTOPOH, T.€. LEIMKOM IO €€ KOHTYpYy, C apMaTypHbIMU
CTEP>KHSAMU 3]IaHHsI WIIM C SKPAaHOM, IPUMEHEHHBIM B 00bekTe. Eciiu B 00beKTe HET 3KpaHUPYIOIUX
JIEMEHTOB , TO IUIUTY CJIEIYET COEAUHUTh C CUCTEMOM 3a3eMIICHUS O0BEKTA.

MexaHnueckasi IPOYHOCTh IUIUTHI JIOJIKHA BBIACPKHMBATh HATPY3KY 3JIEMEHTOB HEOOXOJUMBIX IS
oOecrieyeHnsT TPOXOXKACHUS BCEX WHCTALULIMA M TPOBOJOB B 3JaHHWE, HampuMep, Tpyo,
EKTPUUYECKUX Pa3bEMOB, OONTOB MM COCIUHMUTENbHBIX THE3[ W T.I. MeTamauueckue TpyObl
IIPUMEHSAEMBIX JOTKOB CIEAYET IO BCEMY NEPUMETPY TILATEIBHO CBAPUTH WM CHASATh C KPAHOM
00BEKTa WK C IJIMTOM, €ClIn Takasi IPUMEHEHA Ha BXOJIe B OOBEKT.

HenpoBoasiimue TpyObl WM TPOBOJHUKH, HAMp., CBETIOBOJIbI, JOKHBI OBITH BBEICHBI B OOBEKT
yepe3 TpyOuaThle marpyOku. BomHOBOIBI, BHENIHHME TMPOBOJA KOHIEHTPUYECKUX KaOelneH,
METAJUTMYECKUE TIOKPBITHS, IKPaHbl U OOIIUBKH TEIEKOMMYHHUKAITMOHHBIX YHEPTETHUCCKUX Kadeei
CleIyeT COEAWHATh [0 BCEMY HUX TEepUMEeTpy C TpyOaMu BBOJA-BBIBOAA OJICKTPUUECKUX
WHCTAJUIALNH.

B ClIy4dasax, Korjga 5KpaHbl UCIIOJB3YIOTCA BO BpEMHA HOpM&J’IBHOfI pa6OTLI H TaKO€ IIOJCOCIUMHCHHC
HCBO3MOXHO CJICAYCT IMPUMCHUTH CICHUAIBHBIC JOIMOJHUTCIIBHBIC 3alllMTHBLIC CPEACTBA, HaAIIp.,
HOHOHHHTCHBHLIﬁ 9KpaH HUJIN JOIIOJHUTCIBbHBIC 3allTUTHBIC COCIUHCHU .

7.2. 30HHAA KOHUENIUA MOJTHUAE3AINTHI

30HHAs KOHIEMIMS MOJHHUE3AIIUTHI SIBJISETCS ONTHUMAJIbHBIM PEIICHHEM C YKOHOMUYECKOW TOUKH
3pC€HUA U C TOYKU 3PCHUA HAACKHOCTH MOJHHUC3AIUTLI CTPOUTCIIbHBIX O6’bCKTOB, a TaKKC CUCTEM
OTpaHMYEHUS TEepEeHANpPSHKEHUN B MHCTAJUIALMAX HU3KOrO HampspKeHUs B 3TUX oObekTax. [lpu ee
NOPpUMCHCHUHN CJICAYCT HNPUHATH BO BHHMAHUC YKa3aHHWd HOPM MOJHHUC3AINWUTBI W 3allUTBI OT
TIepeHanpsHKEHUH, a TaKKe TPeOOBaHMUS, KacAIOITUECss UMITYIbCHOW YCTOMYHMBOCTH YCTPOUCTB.

OOuMii TPUHIUI 3aLIUTHl OCHOBBIBAETCS HAa CO3JAHMM BHYTPH HCCIIEAYEeMOro OObEKTa 30H , B
KOTOPBIX CYLIECTBYET ONPEICICHHAs CTEIICHb MTOABEPKECHHOCTH YCTPOMCTB Ha BO3/IEHCTBUE!

° HaprI)KCHI/Iﬁ U UMITYJIbCHBIX TOKOB, BO3HUKAIONIUX B BHCKTpOBHepFeTHqCCKOﬁ CCTU HH3KOI'O
HaITPsKCHUA,

® HaHpH)KCHI/Iﬁ N UMITYJIBCHBIX TOKOB, BOSHHKAIOIIUX B CUCTEMAaX Mepe€aadyu CUrHalioB,

®  WMITYJbCHOTO BJICKTPOMArHUTHOTO MOJsI (HEMOCPEICTBEHHOE BO3/CHCTBHE HA YCTPOWCTBA U
UHCTAJUIAIUH B OT/ACIBbHBIX 30HaX).

B o0bekte, pa3neneHHOM Ha 30HBI, IPU MEPEX0/Ie U3 OJHON 30HBI B APYTYIO MPOUCXOAUT OTpaHUUCHHE
MMMKOBBIX BEIMYUH TIEPEHANPSDKEHUH, BO3HHUKAIOMIUX B HWHCTAULMSAX HHU3KOTO HAINPSDKEHUS, |
HUMITyJIbCOB DJIEKTPOMArHUTHOTO TMOJNISi 1O YpPOBHEH, JOMyCTUMBIX B JaHHOW 30HE. B mpuHATHIX
0003HAYCHMSIX 30HBI C HAUOOJBIINM PUCKOM 0003HaueHbl Kak 30HBI Oy u Og . Ilocrmemyromue 30HBI
o0o3Hauvatorcst Homepamul,2 3, .... UeM BbIllle HOMEp 30HBI, TEM HUXKE 3HAUCHUS JOMYCTUMBIX YPOBHEH
HMITYJIECHBIX TTOMEX.

OOmme TmpUHIMITBL pa3feneHuss OObEKTa Ha 30HBI M MECTa pPa3MEUICHHS JJIEMEHTOB M 3aIllUTHBIX
YCTPOICTB MPeICTaBICHBI HA PUC.DS.
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Puc. 55. O6wuii npumep pazoenenus o6vexma Ha 30HbL Yepo3bl, A MAKICE pa3MeleHUe INeMeHmos U
3AUUMHBIX YCMPOUCME 8 KAHCOOIL U3 30H.

TexHuyeckue ycTpoWCTBa, MperHa3aHAYE€HHbIE Ul pabOThl B JAaHHOM 30HE, JOJDKHBI MOAOHpATHCS
TaKUM 00pa3oM, 4TOObI MX YCTOMYMBOCTbh K UMITyJIbCaM ObliIa OOJbIIEH 110 CPAaBHEHUIO C JJOIyCTUMbBIMU
MTUKOBBIMU BEJIMYMHAMYU UMITYJIbCOB, KOTOPBIE MOTYT BOSHUKHYTh B PACCMaTPHUBAaEMOil 30HE.

IIpaBMJIBHO CIIPOEKTUPOBAHHAs M BBIIIOJHEHHAs MOJHHUE3AIUTHAS MHCTAISAIUN U MHCTAJISALUSA OT
MEepEeHANPSHKEHUH TOJKHA TaKKe OrpaHWYMBAaTh Pa3HUILy MOTEHLIMAJIOB MHCTAUIALMN, BXOIAIIMX B
O00BEKT U CTPEMUTHCS K BBIPABHHMBAHUIO MOTEHLMANOB BHYTpU OObekTa. bmarojaps uemy naxe B
Cllydae TpsMOTo MoNafaHus B 00BEKT MOTEHIIHAN BCEX MHCTAIUIINN OyZeT Bo3pacTaTh 10 BEJIMYHH,
COOTBETCTBYIOIIUX POCTY IOTCHIMANA 3a3¢MJIOIIEH CUCTEMBI W HE BO3HHUKHET pa3HuULA
MOTEHIIMAJIOB BHYTPU OOBEKTA.

7.2.1. XapaKkTepuCTHKA OTAeJbHbIX 30H

B CTPOUTCIIbBHOM O6’beKTe, B Ka)KHOﬁ N3 BBIACIICHHBIX 30H CJICAYCT OIPCACINTL NOIIYCTUMBLIC
IIMKOBBIC 3HAYCHHUA HaHpﬂ)KeHI/Iﬁ 1 UMITYJIbCHBIX TOKOB I/IHCTaJ'IJ'ISIHI/II\/JI, IMPOJIOKCHHBIX B OTACJIbHBIX
30Hax.

B cnyuae 3ammThl SJEKTPOHHBIX CHUCTEM, OT KOTOpPBIX TpeOyeTcss OCOOCHHAs HAJCKHOCTh M
0€30TKa3HOCTh (YHKIIMOHUPOBAHUS, CIEAYeT JONOJHHUTEIbHO NPHUHATH BO BHMMAaHHUE 3aTyXaHUE
AIIEKTPOMATHUTHBIX MMITYJIbCOB MOJIHUM TPH IEPEXOJe TPAHUI] OTACIbHBIX 30H (apMaTypa CTEH,
JOTIOTHUTEIIbHBIC dKpaHbl). Huoke mpejicTaBieHa KpaTkas apakKTepUCTHKA OT/ACIbHBIX 30H.

3ona Qp.

VYerpoiicTBa, a TakKe AJIEKTPUYECKHUE M DJICKTPOHHBIC CHUCTEMBI, padOTaloIIMe B HSTOM 30HE,
noABCPraroTCsa PpPUCKY HENOCPCACTBCHHOI'O BOSIIGIZCTBHSI TOKa MOJIHUKM C HCOrpaHUYCHHBIM
3HAYEHUEM NMHUKOBOM BEJIMYUHBI , & TAK)KE UMIYJIBCHOTO 3JIeKTpoMarHutHoro noss. I[loasepratorcs
PUCKY YCTPOHCTBA WM CHCTEMBI, pabOTalolIFe Ha OTKPHITOM BO3AyXe, HE JKPAHUPOBAHHBIC OT
3JIEKTPOMArHUTHOTO TIOJISI U HE 3allUIIEHHBIE OT HAMPSHKEHUH U TOKOB MOJIHUU.

3Ha4yeHUs OCHOBHBIX NapaMETPOB, XapPaKTEPU3YIOIIMX TOK MOJIHUM, BO3HUKaiOmMMHA B 30HE Oa
npeAcTaBiIeHbI B Ta0uIe 16.
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Tabauua 16. 3nauenus ocnosHvix napamempogs xapaxmepuzyrowux mox moaHuu  30He Op

3Ha4yeHNss OCHOBHBbIX napamMeTpoB XapakTepusyrnLmnx TOK MOJTHUA

cg;z;; ¢ Toka YpoBeHb NnkoBoe CpegHssi Q:V(I)Tcij:_ Bpemsa Onuten- | HagexHocTb

3alWKnTbl | 3HayeHWe | KpyTu3Ha tbponTa | nonycnana bHOCTb 3aLWnThbI

TOKa KA / MKC MKC MKC C %

I 200 KA 20 10 350 - 98

MepBbin Il 150 kA 15 10 350 - 95
nilv 100 kA 10 10 350 - 90i 80

I 50 kA 200 0,25 100 - 98

lNocnepytowmii Il 37,5kKA 150 0,25 100 -- 95
milv 25 kA 100 0,25 100 - 90i 80

I 400 A - - - 0,5 98

AnvTeneHeii I 300 A - - - 0,5 95
miv 200 A - - - 0,5 90i 80

(I)opMa HUMITYJIBCOB TOKaA OIPCACIISACTCA CICAYIOIIUM BbIPAKCHUCM

rac

| - MakcuMyM TOKa;

t - Bpems;

Tabauna 17. 3rauenus napamempos ons pacuema opmol UMNYIbCA MOKU MOTHUU

i(t)

_[1*(t/7,)"° -expet/z,)]

K1+ (t/7,)™]

K - KO3 UIMEHT, KOPPEKTUPYIOIINI 3HaUeHIEe MaKCUMyMa TOKa,
71 - IOCTOSTHHASI BpEeMEHU U1l PpoHTa,;
T2 - IOCTOSIHHAsI BpEMEHU /IS CTiajia.
3Ha4YeHHs TapaMeTPOB, BXOAAIMUX B (POpMYITy IPUBEACHBI B Tadm. 17

MepBbIn nMMynsc Mocneayowuin nMnynsc
MapameTp YpoBeHb 3alnThl YpoBeHb 3alnThl
I i, v 1 Il m, v
l, KA 200 150 100 50 37,5 25
h 0,93 0,93 0,93 0,993 0,993 0,993
T1, MKC 19,0 19,0 19,0 0,454 0,454 0,454
T2, MKC 485 485 485 143 143 143

B 3ome OA IIMKOBBIC 3HAUYCHUA BCJIHMYHMH, BO3HUKAIOIIUX nepeHanpsmceHHﬁ BBITCKAIOT

UMITYJIbCHOM yCTOMYMBOCTH H30JIATOPOB, U3OJSALMM Kabenael win yCTpOMCTB BHYTPU CTPOUTENBHBIX

00BEKTOB.

3ona Og.

YcTpoiicTBa, paboTaroliye B 3TOH 30HE TOBEPratoTCs OMACHOCTH

L HCMMOCPCACTBCHHOI'O BOSHGﬁCTBHﬂ HMITYJIbCHOTO 3JICKTPOMArHuTHOI'O II0JIA, BBI3BAHHOI'O

TOKOM MOJIHHMHU C IIMKOBBIMH 3HAYCHUAMHU, TAKUMH KaK B Cl1y4ac 30HbI OA,

L4 HaHpH)KCHI/II\/'I U HMIIYJBCHBIX TOKOB, HWHAYLUUPOBAHHLIX TOKOM MOJHHH B MPOBOIAAIINX
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HHCTAJIIIIUAX.

OTH yCTpOMCTBAa YCTAHABIMBAIOTCS B HE3KPAHUPOBAHHBIX OOBEKTAX, JHUIIEHHBIX COOCTBEHHBIX
ANICKTPOMArHUTHBIX 9KpaHOB ( KOXYXOB M KOPIYCOB), a TaKKe HE HMCIOIIMX YCTPOKCTB,
OTPaHUYMBAIOIIUX IICPCHANPSIKEHUS B DJICKTPUYCCKONM MHCTALIALMM U B JIMHUAX IEepefadu
CUTHAJIOB.

HpezmaraeMHe IMUKOBBIC BEJIMYNUHBI UMITYJIbCHBIX Hal'[pﬂ)KCHI/Iﬁ B ODTOU 30HE COCTaBJISIOT.
® B DJIEKTPOIHEPIETHUCCKOM CETH HU3KOTO HAIPSKEHUS 10 xB
®  BIIMHUSX NEpeJaydl CUTHAJIOB 6kB,

WmnysbcHbIC TOKH, Bo3HUKaromue B 30He O XapakTepu3yroTcs BpeMeHeM Hapactanus (ppoHTOM)
8 MKC ¥ JUTHTEIPHOCTHIO HA YPOBHE IMOJIOBUHBI MAKCUMAIILHOTO 3HaYeHHs 20MKC.
3ona 1.

DNEKTPOHHBIC yCTPOUCTBA, paboTaroIIKe B 30He 1 3alTUIAI0TCS OT:

® HCHOCpe,Z[CTBCHHOI‘O BO3HCﬁCTBHH I/IMHyJII:CHOFO BHGKTpOMaF HUTHOI'O IIOJISA —HCHOJIB?.yGTC}I
OTJICTTLHBIN 3KpaH, KOTOPBIM Yallle BCETO CO3/IaI0T COSTUHEHHBIE MEXTy COO0H MPOBOISIINE
3JIEMEHTBI KOHCTPYKLWH 3JaHUN,

®  OT HaNpPsHKEHUN U TOKOB MOJHHH — AJIEMEHTHI i CXEMbI, OTPAaHUYHBAIOIINE TTePEHATPSKEHHUS,
CO3Jar0IMEC TaK HA3bIBACMYIO0 OCHOBHYIO 3allUTY- OAHOCTYIICHYATAad CXCMa OFp&HH‘IHTCJICfI
MepeHaANpPsHKEHUN.

[TukoBBIC 3HAUCHHS UMITYJIBCHBIX HANPSDKCHHH, BOSHUKAIOIINX B 3TON 30HE COCTABJISIIOT:
® B DJIEKTPUYECKON MHCTAIUISINH HIKe 6KB,
® BIIMHUAX Mepeadyr CUTHAJIOB amwxke 4 kB

@OpMBI UMITYyJIBCHBIX TOKOB, HCIOJIB3YEMBIX JUISl WCIBITAHUN OTPAaHUYUTENICH NEepEeHANPSKEHUH,
Takue e Kak B 30He Og.

Ilocneoyrowue 30nn

Co3naHue mocienyromux 30H TpeOyeT BBEACHUS JTOMOJIHUTEIbHBIX KPAHOB, a TAKKe OYepeIHBIX
CTYNEHEN OrpaHUYECHMS HAIPSDKEHUM M yJapHBIX TOKOB. MICIONB3YIOTCS SKpaHUPYIOIIHUE CBOWCTBA!

. JKEJI€300€TOHHBIX CTCH IMMOMEIIEHUN BHYTPH O0BEKTA,
o MOHOJIUTHBIX YKPAHOB ITOMEIICHHH,
o CTaJIbHBIX OOIIMBOK M KOPITYCOB CAMHUX YCTPOKCTB.

B citydae cymiecTBYOIUX U CTPOSIIMXCS OOBEKTOB , @ TAK)KE OOBEKTOB C YYBCTBUTEILHBIMHU
JJNIEKTPOHHBIMU CUCTEMAMH Yallle BCEro NPUMEHAETCS ABYX WA TPEXCTYIEHYATHIE CUCTEMBI 3aILUTHI
OT nepeHanpsbkeHui. [Ipenaracmple BEIMUNUHBI JOMYCTUMBIX YPOBHEN HANPSIKEHUN B OTAEIBHBIX
30Hax MPEICTaBJICHBI B TaOymie 17.

Tadauua 17. [luxogvie 3Hauenuss HaANPAHCEHUN U UMNYAbCHbI, MOKO8 OONYCMUMbIX 8 OMOENbHbIX
30HaX

SoHa 3oHa 2 3oHa 3 | 3oHa 4
MapameTp
MepeHanpskeHns B aneKTpoaHepreTnyeckon cetn230/400 4 kB 2,5«B 1,5«B
lMepeHanpsaxeHWs B NUHUSX Nepefayn cCUrHanos 2 kB 1B 0,5«B
( npoBoA-3eMns)

Co3naBas oTaeNbHBIC 30HBI CIIeyeT 00paTUTh OCOOCHHOE BHUMAHHE Ha!
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e  COOIIO/IEHUE PUHITUIIOB BRIPABHUBAHUS TOTEHITNAIIOB MHCTAJUISIIIAIA, BXOISIINX B
CTPOUTEILHBIA 00BEKT,

®  TIPaBWIBHBINA MOJO0P U pa3MeEIIeHUE OTPaHUIHTENICH TepeHANPSHKECHUH pa3HBIX THIIOB,

e [PUHIUN OrPaHUYEHUS HUMIIYJIbCOB HUXKE HUMIIYJIbCHOM YCTOMYMBOCTH YCTPOICTB,
YCTaHOBJICHHBIX B JaHHOM 30HE.

[Ipumep pa3aeneHHOTO Ha 30HBI CTPOUTEILHOTO OOBEKTa C THIIOBOW TPEXCTYNEHYATOH CHCTeMOM
OTpaHWYCHHUS TEPCHANPSDKEHUHM TpelacTaBieH Ha puc.56. ObecneunmBas SHEPreTUYECKYIO
KOOp/JMHAIIMIO B CHCTEME OrpAaHUYUTENCH  MOXHO JOOUTHCS YBEPEHHOCTH B MPAaBUIHHOM
(hYHKIIMOHMPOBAHUHU 3TOM CHCTEMBI, a TAKXKE JUTUTSIILHON Oe3aBapuitHOM paboThl orpaHuduTeNei. B
IIPEICTAaBICHHON CUCTEME CIIENYET YCTAHOBUTH CXEMbI OTPaHUYUTENEH!

e tumna 1 Ha rpanure 30H Oa 1 |,

e tumna 2Harpanunax 30H | u ll , a taxxke Og u |,

e Tuna 3 Ha rpanwuie 30H Il u lll.

a)
S0HA O,
5 L WEUIHAESELIRT B HHSTANLY R
.|3"‘="' 1 _
e e v e e e e et e YL A e e i 3
= i
po======= =
i ]
Sl =]
I v mor el s !
| Qrre— i F
1 ]
I i
i |
| 3OHA1 ]
] o~ s !
—————————————— —I'— 3 -". o
1 ~ 1
i o s
aoMaD, L7 i i a0HA G,
2
f oy 3OHA G
UL L ——
] -
WIHTROT I ETHYSCHRAA .l:f'
NATARALHE K2BCnL [ b o o o
A HOEWEA THEIA A838RIM TR [ srpamieTena Tena 2 3
E|-':||.-En-n'-|r'|E||.1 Tera 1
orpaHuunTenu orpaHuunTeNn
nepeHanpsxeHui Tuna 1 nepeHanpsbkeHuit Tuna 2
L -——— -———
orpaHu4mnTenn
L2 ; 1 nepeHanpshkeHnin Tuna 3
L3 1

PEN

—7
—
—7
—
—7
— o -

i
ﬂEﬂ

b= —— 3awyuaemoe

YCTPONCTBO
rnaBHasi BblpaBHUBatOLLAs
LnHa

Puc. 56. [Ipumep TpexcTymeHYaTOl CHCTEMBI OTPaHUYEHUS TIEPCHAIPSUKEHHI; a) pa3MeIleHue
OTpaHUYHUTEIICH B CTPOUTEILHOM 00beKTe, D) 001ast cxema CUCTEMbl COSTMHCHUHN OrpaHHYUTEIICH
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YCTPOUCTBA OTPAHUYEHUS
NEPEHAIIPSI)KEHUU
B DJIEKTPUYECKOUN UHCTAJLJISILIUU HA
CTPOUTEJBbHBIX OBBEKTAX

Hasnauenuem ycTpoiicTB ajst orpanudenus nepenanpsbkennin SPD  @urin. Surge Protective Device)
ABIISICTCS 3alllMTa WHCTAUIAIUM M YCTPOHCTB OT BO3JCHCTBUS WHAYLHPOBAHHBIX aTMOC(HEPHBIX
MepeHanpsKeHN, BHYTPEHHUX TEepeHANpPsDKeHUH, a TakkKe OT MPsIMOrO BO3JEHCTBUS TOKAa MOJIHUU
[-

VYcTpoiicTBa Ui OrpaHUYEHHs] TEPEeHANpPsHKEHUM, NPUMEHSIEMbIE B paclpelesUTENbHbIX CeTsIX
HU3KOTO HaNpsDKeHHUs BHYTPU CTPOUTENBHBIX OOBEKTOB, COJAEpKaT, MO KpailHel wMepe, OIUH
HEJTMHEHWHBIN DJIEMEHT, OOpe3aroniuii HanpsDKeHHE WM OTPAaHWYUBAIOIIMKA €r0  MpeaeiabHOe
3HayeHue. OCHOBHasi MHQOpMALUS O CBOMCTBAX THUIOBBIX YCTPOWCTB, COAEP)KAILIMX HEJIWHEHHbIE
3JIEMEHTHI CBe/IeHa B Tabmuiry 1.

Taoauna 1. Xapakmepucmuxa ycmpoiicme ocpanuyenusi nepeHanpaiceHuil, NPUMeHIeMblX 8
INEKMPOIHEPLEMUUECKOU CeMU HUIKO20 HANPAIACEHUS]

Tun SPD CBo#cTBa
O6pe3arolyii Bonblwoe nonHoe conpoTuBneHne Npy OTCYTCTBUM NEpPeHanpsKeHus, KoTopoe
HanpshkeHne BHe3anHo nagaeT B OTBET Ha I/IMI'IyJ'IbC Hanmeeva. aﬂeMeHTbI, I'IpI/IMeHHeMbIe ana
o6pe3aH|/m Hanps>xeHna — pa3pﬂLI,Hl/IKI/I*, ra3oBble pa3pAaaHUKN, TUPUCTOPLI N TPUoaHbIE
TUPUCTOPBI.
OrpaHNYNBAIOLLIVIA Bonblioe nonHoe conpoTtuBIiieHne npu OTCyTCTBUN HaNpsAXXeHunA, KOTopoe HenpepbIBHO
Haﬁpﬂ)KEHl/le t yYMeHbLUaeTCd No Mepe pocta UMNYJIbCHOINo TOKa U HanpsA>XXeHu4. OCHOBHbIE 3NeMEHThbI

— BapuCTOpbI* U OrpaHuyuBaloLLne anoabl.

CopepXuT kak anemMeHT, 06pesatoLnii HanPsPKeEHWE, Tak U SIEMEHT, OrpaHUYMBaroLLMIA
HanpsKeHWe, N MoXeT 0b6pe3aTb HanpshkeHWe, orpaHNYMBaTh HaNpsKeHNe unm
BbINONHATE 06€ PyHKLUMN B 3aBUCMMOCTM OT XapakTepa noJaBaeMoro HanpspkeHUs
(Hanp., napannenbHoe Unu nocneaoBaTerlbHoe COeAMHEHNE paspsaHUKa C
BapUCTOPOM).

KoMOVHMpOBaHHbIN

* qamie BCCro NpuMeEHsACMBIC 3JICMCHTBI

B 3aBuCMMOCTM OT Ha3Ha4Y€HUs YCTPOWCTBA  OIPAHUYECHHUs IIEPECHANPSIKEHUNM I10JBEpPraroTcs
ucnbitanusM |, || wm |l kmaccoB. CBolicTBa pa3IMYHBIX THUIIOB YCTPOMCTB, a TAK)KE WX HA3HAUYCHHE
B 3aBUCUMOCTH OT KJIacCa UCIBITAHUN NPECTaBJICHbI B TAOIUIIE 2.

YcTpolicTBa  OrpaHUYCHHUS TNEepEHANPSOKCHUH, WCHBITAHHBIE B COOTBETCTBHU C TPEOOBAaHUAMU
OTJIENBHBIX KJIACCOB, OyIyT HA3bIBaThCS Jaliee B 3TON paboTe OrpaHMYMTEISIMU MepeHaANpPsKeHU
Ttina 1, 2 niau 3.

OOummii NpUHOMIT  pa3MEIleHUs] OrpaHUYMTENIel MEepeHaNnpsHKeHUH  pa3IMYHbIX TUIOB B
UIEKTPUUECKOW MHCTAJUIALIMU HA CTPOUTEIBHOM OOBEKTE B 3aBUCHUMOCTH OT 30HBI, IIOJBEPKEHHOM
OIIACHOCTH IONa/IaHNsl MOJIHUH, a TAK)KE OT KaTeropuy MHCTAUIALMU IPEICTaBlIeH Ha puc.l
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Tadomuua 2. Hasnauenue ycmpoicme 02panuderus NepeHanpa’CceHull 6 3a6UcUMoCmu om Kiaccd
ucnoimanuil [ |

Knaccbl ucnbitanmm HazHaueHue
SPD

Knacc | 3almTa oT NpsIMOro BO3AeNCTBUSI YaCTU TOKA MOMHMK, aTMOCKEPHbIX
nepeHanpﬂx(eHMVl, a TakXe OT BCAKOro poaa KOMMyTaUMOHHbIX
nepeHanp;DKeHMVl , BblpaBHMBaHME NOTEeHLUarnoB VIHCTaﬂ.I'IﬂLI,I/IIZ, BXOOALWNX
B CTPOUTENbHbI OOBEKT.

Knacc Il 3aLLl,l4Ta OT MHOYUMPOBAHHbIX aTMOC(beprIX nepeHanpﬂx(eHMVl, BCAKOro
poaa KOMMYTaUNOHHbIX nepeHanpﬂx(eHMVl nnn ot nepeHanpﬂmeHMVl,
npowegumnx 4yepes YCTPOVICTBa 3awnTbl OT nepeHanpﬂmeHMPl, NCMNbITAHHbIX
B COOTBETCTBUM C TpeboBaHuamMM knacca |.

knace Il 3awuta oT MHAYUMPOBAHHbLIX aTMOCEPHbIX NePEHaNPsKEHNA, BO3HUKLINX
B 3NEKTPUYECKOM MHCTaNMNSALUMN BHYTPU CTPOMTENBHOMO 0ObEKTA.

3awmTa B cootBeTcTBMM ¢ IEC 61024-1 n IEC 61312-1 :
. 3awwrTa B cootBeTcTBUM € IEC 60364-4-443
Kateropus :  Kateropusi |
Kareropus : vHcTannsumm 1 vnm 1l : P
uHcTannauum IV unm il 3 : vHcTannALMK | ;
Montineaa- OrpaHnunTenu OrpaHuuutenu :
LWnTHOE -~ H o .
yerporicreo | MEPEHANPSXeRMA Tvna 13 nepeHanpskeHnn tuna 2 :
_ : —_—————— : 1
~ e o _ 1 o
; | . 1 I .
LAY L= N — - - — L2
L~ = P 1 s L3
= : I ! : N ’
| A — - I - - — YcTpoucTeo
L | i I s PE
il g— = L : I 1| I :
e R Pl !
I | P I oy !
vily | volyliwlvl[vy s 1 1
I I P ' PoasE
1 e 1 | . OrpaHuuntenu
. I ' I *  nepeHanpsXeHwii
¢ o P l- ;___’I_‘I TMna 3
o e - - - -
= naBHas ypaBHMBalOLWasn WMHa YpaBHuBatoLas
wnHa
DyHOAMEHTHbIN
® 3asemMnuTternb
30Ha 3
30Ha 0 30Ha 1 30Ha 2

Puc. 1. [lpumep mHozocmyneHuamou cucmemvl 02PAHUYEHUS. NEPEHANPAINCEHUL & IIeKMPUUEeCKOU
UHCMATIAYUU HA CIMPOUMENbHOM 00beKme

1. OrpanuyuTe/u nepeHanpsikeHui Tuna 1

OrpaHI/I‘lI/ITeHI/I nepeHanpﬂmeHHﬁ ina 1 PCKOMCHAYIOTCA Ui 3allUThl  OT OIMACHOCTEH,
C0O3/1aBacMbIX.

L YaCTbO TOKa MOJIHHH, KOTOpI)Iﬁ MOXCT BO3HHKHYTH B TJIaBHON TOYKE BbIpaBHHUBAaHUSA
MMOTCHLHUAJIOB Ha CTPOUTCIIbHOM 00BEKTE B MOMEHT npsaMoro paspsaga MOJIHUU B 3TOT O6I>6KT,
a TaKXKC pa3psaga B IMPOBOJAa BO3AYIIHBIX JUHUA WId B 3aKOIaHHBIC KaOelu HH3KOIO
HaIpsKCHU,

53



®  UHAYIMPOBAHHBIMU AaTMOC(EPHBIMH MEPEHANPSHKEHUSAMH , a TakXkKe BCAKOTO poja
KOMMYTAllUOHHBIMU NIEPEHANPSHKEHUSMHU, JOXOIAIIMMHU 10 00BEKTA.

B Ttabnune 3 mpeacraBieHbl OCHOBHBIE 3aJjaud, MeCTa MOHTaXa , a Takxke TpeOyemblili oObem
WCIBITAaHUN OTpaHUYUTENEH epeHanpsbkeHni Tuna 1.

Tabauua 3. 3adauu, mecma monmasica , a makaice mpedyemviii 00vem UCNLIMAHUL O2paHuyumenell

muna 1
Mapamemp XapakTepucTtuka
3agauu He ponyctntb NPOHWKHOBEHMS YacTu TOKa MOMHWUM U BCAKOro poaa

nepeHanpshkeHW B 3NeKTPUYECKYH MHCTaNMsUMI0 BHYTPU CTPOUTENBHOrO 0O beKTa.

Ha wwuHe 35 MM nnu B rHe3gax npeaoxpaHUTenei 3a rmaBHbIMU NpeaoXpaHuTensMm

MoHTax _
3MNEKTPONUTAHUS B MECTE BXOAA 3MEKTPUUECKON MHCTANMAUNM B OOHEKT.
TunoBble MecTa MOHTaxa: pa3beMbl , JONONHUTENbHbIN LKA pPsSAOM C pa3beMoM,
rmaBHoOe pacnpefenurenbHoe YCTPONCTBO.
HOBHblE aneKkTpuyeckue T BaHMWS BKMOYAKOT UCNbITAHUS:
OGHOBHaS OcHo e anekTpu4yeckue Tpebosa toYaloT ncnbiTa
npoueaypa e HOMWHanNbHbIM UMMYMLCHLIM HanpsXxeHnem 1,2/50,
noBepKu
®  MUMMYNbCHbIM TOKOM limp(MIMUTUPYIOLLIMM TOK MOSTHWW),
e HOMWHanbHbLIM TOKOM pa3spsga 8/20.
e BWUA N ypOBEHb HOMUHANBHOIO HaMNPsXKEHUS (NepeMeHHOoe HanpskeHune,
NOCTOSIHHOE HanpskeHne unm oba Buaa HanpsbkeHust),
OcHoBHble e Hambonbluee onMTenbHOe AonycTnmoe paboyee HanpsPKkeHNEe U HOMUHaNbHas
AaHHble, yacTorTa,
Xapakrepuay-
oLme e YpPOBEHb 3aLUUTbI OT HAMNPSHKEHUS
salTHbIE e Hauborbllee pekoMeHayeMas BerMumHa AOMNOSHNTENBLHON 3aLmUThl OT
CBOWCTBA

npesblLLeHNS ToKa (ecnu TpebyeTcs)
e YCTOMYMBOCTb K KOPOTKOMY 3aMblKaHWIO
e cnocob MoHTaxa (ngeHTudmrkauma 3axmMmoB, onpegeneHue

e HOpMalibHOro ﬂOJ'IO)KeHI/IFl)

Tunosblie SG|SPD 1 l l
Orpannuutens
obo3HauyeHus Tuna 1 | T

KaTaﬂOrOEbIE-OI'paHVIVWITeﬂVI Cc
Pa3psaHUKOM,OTKNoYaoLWmMm
3axuraHue

Karanorosble- orpaHuiuTeny | Karanorosble-orpaHudnTent

Obiuni sug, C OTKPbITBIM Pa3PsIBHUKOM C Pa3pSOHUKOM B Kopryce

orpaHuynTens-

O6wui Bug paIpAHIK

B03MOKHOCTH MOJIHME3AIMUTHl OrPaHUYHUTENICH THIIA 1 ONpPEeessoTCS Ha OCHOBE PE3yJIbTaTOB HX
UCIIBITAHUH HA BO3JCHCTBHE Pa3pSIHBIX MMITYJIBCHBIX TOKOB limp, KOTOpBIE XapakTepusyloTcs [23,
31] cneayronmmu mapaMeTpamu:

® [MKOBBIM 3HAYCHHEM
® [IEPEHOCHMBIM 3apsIIOM
e  YIEIBbHOM dHEpruen

® BpPEMEHEM JOCTHKCHHS MMKOBOTO 3HAYCHHSI, & TAKXKE TPEOYEMbIX 3HAUCHHIA
PexoMeHyeMble 3HAUEHUS OCHOBHBIX TTAPAMETPOB, XapaKTEPHU3YIOMIUX UMITYIbCHBIN TOK,
MpeicTaBjIeHbI B Ta0.4.
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Ta6auna 4. OcrogHble napamempul, Xapakxmepuzyoujue UMnYibCHble MOKU, UCNOIb3YeMble OJisl
ucnvlmaHutl oeparnuyumernei munal.

EN 61643-11 DIN VDE 0675 Teil 6/A1
_ Q(Acek) W/R(kO>x/Om) _ dopma
limp (KA) B 10mcek B 10mcek limp (KA) Q(Acek) WIR(KEbK/Owm) umnynsca
50 25 625
20 10 100 20 10 100
10 5 25 10 5 25
5 25 6,25 5 25 6,3 10/350
2 1 1 2 1 1
1 0,5 0,25 1 0,5 0,25
0,5 0,25 0,063

B nmopme PN EN 61643-11 He ompeneneHa ¢opMa TOKa HCHBITATeNLHOTO pa3psjaa. B Helt
MOSIBIIAIOTCS.  TOJIBKO TIPEUTOKEHUSI O BO3MOYKHOCTH TNpUMEHeHust paspsanoro toka 10/350, u
UMEHHO Takoe TpeOOBaHHE BBEICHO B HeMelkue HOpMbl [6,7] (tabmuua 4). B cinyuyae npuMeHeHus
TOKa Jpyroil Gopmsl TpedyeTcs OrpaHnYCHNE BPEMEHN HapacTaHus Pa3psAHOTO TOKa He Ooiee, uemM
3a 50 mkcek. OOecrieueHne 3alIUTHl JIEKTPHYESCKOM WHCTAUIIUU HA CTPOMTENHEHOM OOBEKTE
TpeOyeT, YTOOBI MMKOBBIE 3HAYCHHS Pa3psIoB, ,IPOMIEAIINX  Yepe3 CUCTEeMY OTpaHWUYMTENICH Thma
1, He mpeBbIIANK 3HaUYEHUH 6 KB.

Hopwmpbl, onuceiBaromiie Tpedyemple 00bEMbI HCIIBITAHUN OrpaHuuuTeNeil Thmna 1 , He onpenenstoT
TOYHO YPOBHEH 3alIUTHI OT HANPSDKEHUSI, @ MPEJCTABISIOT TOJIBKO PEKOMEHIyEeMbIe 3HAUCHHS.

B ciyuae nHCTaIsIIMK ¢ HOMUHAIBHBIM HanpsbkeHreM 230/40B M0XHO BBIOpaTh YPOBEHb 3aIUTHI
OT HaNPsDKEHUs U3 clenyromiero psaa 3Hadenuit: 6008, 70, 80, 9008, 100G,

120@B, 150,180, 200, 250, 300@, 400, 500 u 600aB.

OCHOBHBIMU 3JIEMEHTaMH OrpaHUYMTeNeH Tuma 1 SBISIOTCS UCKPOBBIC PA3PAIHUKU, KOTOPHIE Yalle
BCET0 BBIJICP)KUBAIOT TOKOMPOXOXKJICHHUE Pa3psAIOB C MUKOBBIMU 3HaueHUsIMH 20kA mimm 50 kA u
dopmoii 10/350.ITpumep MOTHOrO W3MEHEHHUS HAMPSHKEHUS Ha Pa3psaIHOM OTpaHUYMTEIIE, a TaKkKe
TEKYIIEeTO B HEM TOKa MPEACTaBIIeH Ha puUc.2.

G

gaper b TR,
S ]
e m*{gm B

T,

Puc. 2. Bpemennvie ouacpammol moxa u Hanpsa@ceHusi UCKPOBO2O 02PAHUYUUMENsl HANPAHWCEHULL
munal
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B paspsgHOoM orpaHuymMTeNie TMPOTEKAHWE pa3psSOHOrO TOKA HACTYMaeT I0Cie€ HCKPOBOTO
NEPCKPBITUA, W MAACHUC HAIPsOHKCHUA Ha HWHAYKTHUBHOCTU IIPOBOJOB, MNMPUMCHACMBIX [JIs €TI0
MOJIKJTIOYECHUS , T00ABNISACTCS K TMAJCHUIO HAMPSHKCHUS HA Iyre MEXIY 3JEKTPOAaMHU pa3psaHUKa
(qame BCE€Iro HECKOJBKO ACCATKOB BOJ'IBT). DTO SBIAETCSA JOIIOJITHUTCJIBHBIM AOCTOUMHCTBOM J3TOT'O
THIa OTPAaHUIHUTEIICH.

B OIrpaHUYUTCIIAX Trnal MPAaKTUYCCKU HCE MCIIOJIB3YIOTCA BApUCTOPbI H3-3a HUX HC6OJ'ILIHI/IX,
CIIOCOOHOCTEH TPOBEJCHUS Pa3PAAHBIX TOKOB, COCTABISIOIIUX TOJNBKO OT 1 10 5 KA (BapucTOpSI
nramerpom 32-80um).

[TpuMeHsiss cxeMbl OrpaHudHTeNeii Tuma 1, orpaHUYUBAIOT 10 JOMYCTUMbBIX 3HAYEHHUH HE TOJIBKO
HAIMpsOKCHUA U paspAAHBIC TOKH, IMOMAAAr0IIUE CHAPYXKHU B JJICKTPUYCCKUC WHCTAJIAINU, HO TAKKEC
MHCTAJUTSIUN U YCTPOWCTBA 3AlUIIAIOTCA OT BO3JCUCTBHS YacTH TOKA MOJHHH. Takas OmacHOCTh
HacTymaeT BO BpeMs TMPsSMOro yJapa MOJHUM B CTPOUTEIBHBIM OOBEKT, O0JaNaroIIHiA
MOJTHAE3AIUTHOW HHCTAIUIAIUCH UK B CITydae pa3psaa B MPOBOIKY SJICKTPOIHEPTETHUCCKOM CETH.

2.1. TlpuHUMNbI 10A00PA U MOHTAKA OrPaHUYHTe el Tuna 1

VYcrpoiicTBa, OrpaHUYMBAONIUE HANIPSDKEHMs], THIA 1 cieayeTr pa3Mernars No0JIu30CTH OT MecTa
BBO/JIa 3JIEKTPUUECKON MHCTAJUIALIUY B CTPOUTENBHBIN 00beKT. TakuM MecTaMi MOTYT OBITb!

e KaOeJIbHBIE COENUHEHNS,

®  JIONOJHUTEIBHBIN MKa( PSIIOM C pa3beMOM,

® [JIAaBHOE PACIPEICIUTEILHOE YCTPOHCTBO HU3KOTO HAMPSKCHUS HA OOBEKTE,
®  JIONOJHUTEIbHAsE KOPOOKA PSIOM C PACIPEICIIUTEILHBIM YCTPOHCTBOM.

BreiOupast MmecTo Ui MOHTa)Ka CHCTEM OTpaHWYHUTENICH CIIeyeT NMPUHITh BO BHUMAaHHE HE TOJBKO
ONTUMAJILHBIC YCIIOBHSI OTPaHUYCHUS HANPSHKCHUH, HO TAKKE  OOS3bIBAIOIIUC TOJOXKCHUS H
TpeOOBaHMS.

[IpumMepHbIE MecTa MOHTaXKa CXEM OrpaHHuuTeNeil Thrma 1 B 3aBHCHMOCTH OT TPUMEHSIEMOMN
MOJTHHE3AIUTHI 00BEKTa , a TAKIKE OT CBOMCTB JJICKTPOIHEPTETHUSCKON CETH HU3KOTO HAIPKECHUS
Mpe/icTaBJIeHbI B TabmuUIE 5.

Tabauua 5. Tunosvlie mecma monmasica cxem oepanudumeneti nepenanpsicerut muna 1

OBbeKT OnekTpoaHepreTnyeckasi ceTb MECTO MOHTaE
HW3KOrO HaNpshKeHns
MponoxeHa B 3emMne Cxembl orpaHuunTenen nepeHanpskeHun tuna 1 He
TpebytoTca
Crtpour- peby
€nbHbINOOBLEKT . . y
6e3 MONHMe- Bo3aywHble NUHMM C ANMHHOW | CxeMbl OrpaHUYnTENEn NepeHanpskeHun Tuna 1 He
3AWNTHON WH- kabernbHoM NoaBOAKOMN TpebytoTca
crtannauum .
Bo3ayLuHbIe NMHKMK C KOPOTKOM
o . Pasbem, Wwkadg psagom ¢ pa3bemMom
KabernbHOM NOABOAKOM
BosgyLHble nuHun* Pasbewm, Wwkadg psagom ¢ pa3bemMom
Paszbem unu wkad psaom C pasbeMOM, €Cnv OHU
N . pacnonoXeHbl Ha cTeHax (MK B HULWAaX) obbekTa
CTtpoutenbHbIn lMpoun3BonbHbIV CNOCo6
o0BexT ¢ rOABESACHN MaBHOe pacnpeaenuTenbHOe YCTPOWCTBO B Cry4ae
OnHMe3saLln on ANEKTPO3HEepPreTUYECKon cetn MOHTAXE P aaieﬁlw 2 cna )Kl/ly Og'beKTa (Hany Ha
MHCTannsunen P Py P
rpaHule y4acTka)
*. B MeCTHOCTW, rge BbinagaeT 6onee 25 rpo3oBbix AHeN unm Tpebyetca bonbluas HagexXHOCTb YCTPONCTB
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Crnenyet 3aMEeTHUTb, YTO B CIIydae CTPOEHUs, 00JIaJaloIero MOJIHUE3aIUTHON HHCTAIALKEN U
Ka6eHLHBIMI/I pasbeMaMu Ha CTCHEC, CXCMBbI OFpaHHqHTCHeﬁ MOTYT GBITB CMOHTHUPOBAHLI B pa3bCMax
(8 mkady psaoM ¢ pa3beMOM), B TJIABHOM pACIPEICIUTEIBHOM IIMTE WIH PAIOM C
pacupCaACIMTCIbHBIM yCTpOﬁCTBOM B 3aBUCHUMOCTHU OT Tpe60BaHHﬁ, BBITCKAOIIUX W3 IMMPUMCHCHUA
OYEpPEIHBIX CTYNEHEW OrpaHuYEHUs EPEHAIPSKEHUIA.

Cxembl orpaHuuuTeneil TMna 1 OrpaHMYMBAIOT ONACHOCTH OT MOJHHMM M NEpEeHAnpsKEHUH OT
KOPOTKUX (IUIAMIMXCS OT HECKOJBKHUX COTEH HC 10 HECKOJbKHX MKC) HMITYJILCOB, KOTOpPbIC HE
AOJIKHBI YI'POXKATh BBOIIHOﬁ qacTu BHGKTpI/I‘IeCKOﬁ HUHCTAJJIANH, YCTAHOBJICHHBIX 3/1€Ch yCTpOfICTB,
a TaKke OUYEPEIHBIM CTYIECHSIM OTPaHUYHUTENSIM TepeHaNPSKEHUH.

2.2. CxeMbl cOeITUHEHUI OTpaHNYNTe/IEel

Orpannunrteny mnepeHanpsokeHU Tuma 1 ciienyer ycraHaBnuBaTh 3a TUIABHBIMHU  3alIUTHBIMU
YCTPOMCTBAMH OT CBEPXTOKOB B CJISIYIOIIMX CXeMaX COSAUHEHUII [ |:

e cucmemaxcemu TNuTT

e ¢€CIIM HEUTpPaJIbHBIA MPOBOJ 3a3€MJIEH HAa BBOJEC HMHCTAUISILUHM, TO MEKIY KaXIbIM
He3a3eMJICHHBIM ()a30BBIM ITPOBOJIOM U 3€MJICH,

® cCIM HEUTPAIBHBIM MPOBOJ HE 3a3€MJICH Ha BBOJEC WHCTAUIALMM, TO MEXIY KaXIbIM
(ha30BBIM POBOAOM M 3eMJICH, a TAKXKEe MEXKy HEHTPAIbHBIM ITPOBOJIOM U 3E€MIICH.

8 cucmemax cemu | T

e MEXAY KakIbIM (Da30BBIM TPOBOJOM M 3eMIICH, a TaKkKe €clu MPOBOJ HEHTpaJbHBIH,
MEX1y HEUTPAJIbHBIM IIPOBOJIOM M 3€MJICH.

B tabnuie 6 mpeacTaBieHbl THUIIOBBIC MPUMEPHI COCTHHEHHI OrPAHUYUTENCH B PasHBIX CHCTEMax
cetu. Eciiu B cucreme cet TN CyIIEeCTBYIOT UIMHHBIC COCIUHCHHS MEXKIAY OTPAHUUYMTEISIMUA M
YPaBHUBAWONICH IIWHOH, TO PEKOMEHIYETCs COCIWHEHHWE OrpaHuuyuTenei ¢ mnpoBoaom PE
(anmpTepHATHBHOE COCAMHEHHUE MMOKA3aHO HA PUCYHKaX B Tabmie 6).

B cucreme cerm TT CymectByer BO3MOXKHOCTh TPUMEHEHHS CXeMbl W3 4 OrpaHUYHUTENICH
nepeHanpsbkenuil (tad. 6¢), Tak HaspiBaeMoe coenuHenue Tuna 1 [ | wim cxemsl, comeprxkarieit 3
OrpaHUYMTEIIs TEPCHANPSDKCHUH, a TakkKe pa3psJAHUK, Ha3biBaeMblil Takxke orpanuuuteiem N-PE
(ra6. 6d). Takast cxema Ha3bIBACTCS COCIMHCHHUEM THIIA 2.

HenocraTkoMm cxembl COeqMHCHUM THMA 1 SBISETCS BO3MOKHOCTH BO3HMKHOBEHHS HAIPSIKCHHS Ha
npoBoge PE B ciyuae mMOBpekAEHHs OJHOTO M3 OrpaHMYMTENei (Hamp., KOPOTKOE 3aMbIKaHHE
3JIEKTPOIOB WIIH pa3psia Me Iy HuMH) (puc. 3a).

B oroii cxeme crnenyer obOecrneunTh 3((GEKTUBHYIO 3alUTy OT  HEMNOCPEICTBEHHOTO
CONPUKOCHOBEHHsS. JTOrO0 MOXHO JOCTHYb, pa3MeIlas CcxXeMmMy coenluHeHud tuma 1 3a
muddepeHranbHbIM TOKOBBIM ycTpoiictBoM [ ]. Ilpu TakoM pelieHuH CielyeT MpUHSTH BO
BHUMaHHE BO3MO)KHOCTh BO3JACHCTBHS HA 3TO YCTPOMCTBO YaCTH TOKA MOJIHUH.

yHOMﬂHYTaH OIMMAaCHOCTb HC BO3HUKHET B CJIydaC CXCMbI COCI[I/IHCHI/Iﬁ THUIIa 2, U 3TOT TUII B
HacTosIee BpeMsi HanboJiee 4acTo MPUMEHSETCS B CUCTEME CeTH T 1.

B HeOonpmmx 00BEKTax WM TaKUX OOBEKTax, B KOTOPHIE MPOBEICHA BOJHO- KaHAIM3AIIMOHHAS
WHCTAJUIAIUS U3 ITUTACTMACCOBBIX MaTEpUAOB, MOXKHO IPHUHATH, YTO B CXEME OrPaHHYHUTEIICH
MOTEYET MOJOBUHA TOKA MOJIHUH (puc. 4).

[Ipenmonaras paBHOMEpPHOE pacTeKaHME TOKa MOJIHUM MEXIY 3a3eMiiuTelieM O0bekTa u
3JEKTPUUYECKON HHCTAJUISIIUEN MOXHO YCTAaHOBUTH 3HAYEHHS] HUMITYJIbCHBIX TOKOB , TEKYIIHUX B
OT/AETBHBIX OrPAaHUYMTENIAX B Pa3HBIX CHCTeMax ceTd (Tabnauma 7) W MpH pasHbIX YPOBHAX
MOJTHHG3AIIUTHI.
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Taéauua 6. Cxemol coedunenuii oepanuuumenei muna 1 6 pasnvix cucmemax cemu

CxeMbl coeguMHeEHUN orpaHnumMTenen tuna 1

a) AN = L1 | b) AR = L1
LAY — L2 VYN L2
LAY — L3 Y — L3
N N
l PE PE
PEN

TN-C-S B TN-S B

ST AN = ) o o ¥
“ " N il
i
Uiy
TT TT
® = L9 ?’5 = :
|
oo 1 i S L
Gl t =1 t
J» IT J» T
| T | N

B cemu cucmembl TN cnedyem ebibpamb boriee 8bi200HbIe,6051ee Kopomkue coeduHeHus (8apuaHm A unu
B).
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a) b)
LYY — Y — L1
=) — — [ 3 ey —
m = LA — 9 o
I’V Y\ — LYY — l L3
1 C oo 0 o N
oo —
‘ OrpaHuynTenu OrpaHununTenu 5
nepeHanpsxeHnn nepeHanpsKeHni v
Tyna 1 Tvna 1
Rg ' Rs d
= L Orpanununtens N-PE
t emmemmw <mmm——

Ra

Puc. 3. Illpomekanue moka 6 ciyuae nospexcoeHuss 00HO20 ocpaHuuyumens 6 cxeme u3z 4
ocpaHudumenei, a maxdce 8 cxeme u3 3 ocpaHudumerneli U paspsaoOHuKa

| |
PN . no 25«A . L1
. ol r——
P = |l — L2
w E— [
Na'g g -— |_,,_|‘—' L3
. . [ N
H <= . PE
PEN = . it fl [ro2s5ka
n | |
. - I:] I:] D TokooTBOA
. . 25 kA
100 kA S . 7 H ¥
. . 200 KA
. .
n | |
| | )
: . CTPOUTENbHbIN
. = L soomomeny OBBEKT
. . 1 200 kA <
[ ] 2
| TPAHC®OPMATOPHAS .
= CTAHUMS . ll 100 KA

Puc. 4. Camviii Hesbic0OHbI CIYUAll PACEKAHUS. MOKA MOJHUU 8 JIeKMPUYECKOU UHCMALIAYUU

Tabauua 7. 3uauenus umnyibcHO20 MOKA, KOMOPLIU MONMCEm NPOMeKams yepe3 02paHuyumens

nepenanpsxcenuti muna 1

v 3HayeHus Toka
poseHb Cucrtema Cuctema Cucrtema Cucremacetm TT
3aWmThl Cucrema
cetn cetn cetm TT orpaHuyuTens cetn IT
TN TT** orpaHuyuTenn** N-PE**
| > 100 KA/m > 100 KA/m > 100 kA > 100 KA/m
I > 75 KA/m > 75 KA/m >75 KA >75 kKA/m
"nilv > 50 kKA/m > 50 KA/m > 50 kA > 50 kKA/m
M — KONIMYECTBO MPOBOAOB MHCTANNAUNN, JOXOOAWNX A0 CTPOEHUS, B KOTOPbIX MOXET
Teudb TOK MOSHUK, Hanp., B cucteme TN-S ato L1, L2, L3, N, a Takke PE , T.e. m=5

*- cxeMa u3 4 orpaHuumTenern nepeHanpskeHun (coegmHexve tuna 1),
** . cxemMa u3 3 orpaHuumTenen nepeHanps>keHUn n OQHOro paspsaHuka ( coegnHeHne Tuna 2).
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Jis coenuuaenuss orpanmuutened tima 1 ¢ (a3oBEIMH W HEUTPATBHBIM TPOBOJAMHU CIIEAYET
2
MIPUMEHSITh IPOBOJIa C MUHUMAIbHBIM ceueHrneM 16vm” Cu.

CoenuHeHre ¢ BRIPAaBHUBAIOIIEH MTMHON MOYKHO BBIMIOJIHUTH MTPOBOJIOM C MUHUMAJIBHBIM CEYCHHEM
2 2 N
16mMm°, pekoMeHayeTcs, OJTHAKO, MPUMEHATH MPOBOJI C ceueHUueM 25vm®, a B cilydae BO3IACHCTBUS
2

IOJIOBUHEI TOKA MOJIHUH C CEYEHHUEM Jake 35MM~.

OrpaHu4uTeNN JOKHBI IPABUIBHO pabOTaTh MPU JJTUTEILHOM BO3PACTAHNUU MEPEHANIPSKEHUS CETH.
JlelicTByOIIMEe 3HAYCHUST HAWOOJBIIETO HANPSOHKCHUS paOOTHl OrpaHMYUTENCH B 3aBHCHMOCTH OT
CHCTEMBI ceTH [ | mpeacraBiieHsl B Ta0. 8.

Tabauna 8. Jeiicmgyowue 3Havenus Hauborbuie20 HanPAXCeHus ONUmenbHol pabomsl

HenicTBytolime 3Ha4YeHMs HanbonbLIEro HaNPsXXeHUs Npu anuTensHon pabore
Cuctema Cuctema CuctemacetnTT CuctemacetnTT Cuctema cetu
cetn TN cetmTT* orpaHuumnTenn** orpaHuyuTtens N-PE** IT
Uc Uc=>1.1Ug | Uc 215U Uc=>1.1U¢ Ucr =21.1-Ue Uc1 =21.1-Upy,
CeTb 230/400 253B 345B 253B 253B 440B
Foe : Us - penctByowee 3HadeHne ha3oBOro Hanps»KeHus cetu,
Upp - JencTByloLLlee 3HaYeHe HanpsXkeHUss Ha nposodax CceTu

*- cxema u3 4 orpaHudmMTenen nepeHanpskeHnn (coeanHeHme Tuna 1),
** . cxemMa u3 3 orpaHudmTener n ogHoro paspsgHvka ( coegnuHeHue tuna 2).

Orpannuntenu Tuna 1 He 00JIaAal0T BHYTPEHHEH 3alIMTOM OT KOPOTKOTO 3aMBIKAHUS U MOXKET
BO3HUKHYTh HEOOXOIMMOCTb HX 3allUThl Mepel MOCIEACTBUIMU KOPOTKUX 3aMbIKaHUH.
JIONOJTHUTENBHO CIIEAYeT NPHUHATh BO BHUMAaHUE TpeOoBaHME M30ekaTh MpPEephIBaHUN B mojaye
3JIEKTPO MUTAHUS B PE3YJIbTAaTE MMOBPEXKIACHHS OTPAHUYUTENICH NTEPEHATPSKEHHM .

Pemennem 3Toii mpoOieMbl SIBIISICTCSI yCTAHOBKA MOCTIEIOBATEIBHO K OTPAHUYMTENSIM HaNpsHKeHUH
JOTIOJTHUTENBHBIX YCTPONCTB, MPEAOXPAHSIIOIIUX OT CBEPXTOKOB M KOPOTKHUX 3aMbIKAaHUI Ha 3€MJIIO.
Yamie Bcero, JUist TOro YTOOBI 00€30MACUTh OTPAHUYHUTEIHN MPUMEHSIOTCS MPEIOXPAHUTENN KiIacca
gG, KoTopble AOKHBI BBIIEP)KAaTh MPOTEKAHHWE COMPOBOXKIAIOUIETO TOKa MO KpalHeH Mepe 1o
MOMEHTAa €ro €CTECTBEHHOI0 IIEpEeXo/ia uepe3 HyJleBoe 3HaueHue. Eciim mo ucTredeHuH 3TOro
BpEMEHH OTpaHUuYMTEIb HE TMpepBajl COMPOBOXKIAIOLIEIO TOKa, TO JIOJDKEH 3apaboTaTh
IIPEIOXPAHUTEITD.

Omnpenensist TOTPEOHOCTh MPUMEHEHUS TONOJHUTENBHOM 3alIUThl OT CBEPXTOKOB CJIEAYET CPaBHUTH
3HAUEHUS HOMMHAJIBHBIX TOKOB |F1 YCTpONCTB OrpaHMUYEHHMIl CBEPXTOKOB, KOTOpBIE BO3HHMKAIOT
nepesl OrpaHUYUTENSIMU C AOMYCTUMBIMHU 3HAYEHUAMH | 1o, PEKOMEHTyEMBIMHU MPOU3BOAUTEIIEM.

B 3aBucumocTu 0T pe3ybTaTOB TAKOI'O CPABHEHUS CIEAYET IPUMEHSAThH CXEMY !

e 1r1< | son - 6€3 JOTIONHUTENBHOTO IPEIOXPAHUTENS OT CBEPXTOKOB (pHC. 5a),

¢ Ip>len - C JIONOTHUTENBHBIM —HPEIOXPAHMTENEM OT CBEPXTOKOB, BKIIOUCHHBIM
MOCJIEI0BATEIBHO K orpaHuyuTessiM (puc. 5b).

OrpaHnuuTeny  TEpeHANpsDKCHWH — THMa 1 ¢ 1mociegoBaTelbHO — HOACOEIUHEHHBIMUA
MPEIOXPAHUTEIISAIMH JJOJDKHBI HAJICKHO BBIICPKUBATH BOSHUKHOBEHUE CITyYalHBIX HAMIPSDKECHHIH [].
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p—— ¢
[ | -
1 Fl [
orpaHunyunTenu | —
orpaHuuuTenu v nepeHanpskeHui
nepeHanpsiKeHnn Tvna 1
TMna 1 |

Puc. 5. Cxemul coeounenus oepanuyumenei nepenanpsicenuti muna 1.
a) 6e3 0ONONHUMENbHO20 NPEOOXPAHUMENL,
b) ¢ oOonoarnumenvnviv  npeooxpanumenem F2, exuouenHviM  nocied08amenvHo ¢
ocpanudumenem.

2.3. OCHOBHBbIE MPUHIUIBI MOHTAXKA

B memsix oOecmeyeHus TrapaHTHHM HAAEKHOTO (YHKIIMOHHPOBAHUS TEXHUYECKUX YCTPOUCTB,
OTpaHMYUTENN TUNA 1 JOIKHBI XapaKTepU30BaThCs CIEYIOIIMMH CBONCTBAMHU:

e CIIOCOOHOCTBIO TallleHUs COIMPOBOXAAOIINX TOKOB oe3 IMPUMCHCHHUA OOIOJHHUTECIbHBIX
CBCPXTOKOBBIX HpGIIOXpaHHTCHeﬁ, BKJIFOUCHHBIX MMOCJICAOBATCIIBHO C OTPaAHUYNUTCIIAMH,

® HC BBI3bIBATH Cpa6aTI>IBaHI/I$[ CBCPXTOKOBBIX npenoxpaHMTeneﬁ B HHCTAUIAOWHN TICPECH
OrpaHUYUTECIIAMU,

® JICTKOCTBIKO MOHTAaXKa.

YcTaHaBnuBasi OrpaHUYHTENH, CICAYEeT MPHUACPKUBATHCS OCHOBHBIX MPHUHIIMIIOB, BBITEKAIOIIUX W3
OCHOBHOM 3aJ1ayu OrpaHWunTeNIeH Tumma 1 , KAKOBBIMU SIBJISIETCS 3alllUTa Mepes] BO3JACHCTBUEM YacTH
TOKa MOJHHH. [IpoTekaHuWe 3TOro TOKa BBHI3BIBACT PsJ HETaTHBHBIX SBICHUH, CPEAM KOTOPBIX
OCHOBHO€ BHMMaHUE HY>KHO 0OpaTUTh Ha CJICIYIOIIHUE:

® B3aWMOJECUCTBUE JJIEKTPOAUHAMUYECKUX CHUJI MEXAY IPOBOJAHUKAMH, B KOTOPBIX TEKYT
pa3psaHbIE TOKH,

® BO3HHMKHOBCHHC MAaACHUA HAIIPSXKCHUA HA UHAYKTUBHOCTAX IIPOBOJ0B,

® OINaCHOCTh, BBI3BAHHYK BBIOPOCOM MOHHM3MPOBAHHBIX TOPSYUX Ta30B U3 OrpaHUUYUTENS
MIEPEHANPSKEHUM ¢ OTKPBITBIM PA3PSIHUKOM.
B Hacrosimee Bpemsi, moadupas COOTBETCTBYIOIIME OIPAaHUYUTENM MEPEHANPSIKEHUN M CXEMbl MX
COEJIMHEHUI, MOKHO M30€KaTh BBIICYIOMSHYTBIX ONACHOCTEH WM OTPaHUYMUTh MX HETaTHBHbIE
MOCJIECACTBHS.

OueHuBasi ypOBHM MNEPEHANPSIKEHUA , MOAXOIAIIMX K CXEME, KPOME YCTaHOBKH CXEMBI
orpaHuYHuTeNe kiacca |, cieayer nmpuHMMAaTh BO BHUMAaHHE HE TOJIBKO TMAJICHUsI HANPSHKEHUNM Ha
CaMMX OTPaHUYMUTEISAX, HO TAKXKE MaJCHUs HaNPsHKEHUH HA IPOBOJAX, COSAMHSIOIINX OrPAHUYNUTENN

(puc.6).
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a) MMnNynsc b)
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—" 3asaemnurenb obbekTa

Puc. 6. 3awumnule ceoticmsa cxemvl oepanuuumenei muna l 6 cayuae: a) uMnyibcos, OOX00AUIUX
00 30anusi om 1eKMposHepeemuieckol. cemu, D) npsmozo yoapa moanuu 6 cmpoumenvhvlil 00beKm

Hamnpsbkenne Ha BbIxojie 3amuTHON cXeMbl Uy, T0X0IA11ee 10 WHCTAJUTSIUN, PaBHO:

U :Uwp +U +U,

[
rae; Uorp —HanpshKeHue, CyIeCTBYIOIEE Ha OTPaHUYUTEE,

U]_ — NaJCHUC HAIPSKCHUA Ha MMPOBOAC, COCAUHAIOIIHUM OI'PAHUYUTCIIL C (baBOBI)IM Ui
HeﬁTpaJ’IBHLIM MpoBOAOM,

U2 — HOaACHUC HANPSIXKCHUA Ha MOpOoBOAAX, COCAUHAIONINUX OrPaHUYUTCIIb C IIHMHOM
BbIpaABHUBAHUSA ITOTCHIHWAJIOB WJIX 3allIUTHBIM ITPOBOAOM PE.

B nensx yMeHbIlIeHHs MOSBIISIFOIIETOCS PUCKA CIEIYeT pa3MenaTh OrpaHMYUTENN B TAKMX MECTax, B
KOTOPBIX [UIi HX COCJUHEHHS MOXHO TPHMEHSATh KaK MOXHO Ooliee KOPOTKHE MPOBOJA.
Pexomennyercsi [ | orpanuueHue auHbI ipoBoaoB 10 0,54 (puc.7a).

a) b)

<0,5m

<

<0,5m

<

Puc. 7. [Ipasunvnoe noocoedunenue ozpanudumens

[MTamenus HanpspDKeHUST Ha HWHAYKTHBHOCTSX TPOBOJOB MOXHO YCTPAaHWUTh, TPUMEHSSI Tak
HasbiBacMble ,coeauHenuss V' (puc.8). OrpaHuuuTend, MPUMEHSICMbIE B TaKOW CXEME IODKHBI
001a1aTh BO3MOYKHOCTBIO TTOACOCINHCHHS JBYX MMPOBOIOB K KK IOMY MOJIOCY ( ABOMHBIC 3a5KUMBI).
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HononHutensHas
3aluTHasa WnHa

[maBHas
BblpaBHMBaloLasi
LIMHa

Puc. 8. Coedunenue, ycmpansrouee nadenus HanpsasceHull Ha NPo8oOAx, COCOUHIIOWUX OSPAHULUMETb
xaacca |

2.4. OrpaHn4yuTe M NepeHANPsIKeHUii TUNA 1 ¢ ypoBHeM 3alMTHI OT
HanpsxkeHuii Huxxe 40008

Jlnst OONBIIMHCTBA JOCTYNHBIX OTpaHMYHUTENe mNepeHanpspkeHuil Tunma 1 xapakTepeH ypoBEHb
sammutel HKe 4000 B. Cpemu mnpuuudH BBIOOpA TAKOTO YPOBHS 3alIUTHI MOXXHO TIPHUBECTH
ClIeAyIOLIHE:

® DJIEKTPUYECKHE M DBJEKTPOHHBIE YCTPOICTBA, CMOHTHPOBAaHHBIE B pazbeMax HMHCTaUIALUN
(Hamp., CYCTYHKH SIEKTPUUIECCKONW SHEPTHH) XapaKTePU3YIOTCS YCTOWYMBOCTBIO K paspsaaM Ha
ypoBHEe OKB, M CHMKEHHE YPOBHS HampsDKEHUs 3ammThl 10 4kB oOecrieunBaeT HaIeKHBIHI
3amac.

® JTO SBJISETCS ONTHUMAIBHBIM PEIICHHMEM B CIIy4a€ MHOIOCTYIIEHUYAThIX CHUCTEM OIPaHUYECHUs
MEpeHanpsHKeHUH , T.K. OTPAaHUYMBAET KOJHMYECTBO CpabaThIBaHWU oOrpaHWuyuTenei Tuma 1
HE00XOUMBIM MUHUMYMOM, YTO MOXET 3HaUUTEIbHO YAJIUHUTD BpeMs UX HKCIUTyaTaliH.

e HeMmenkue HOpMBI (Tabmmma 9) pEeKOMEHIYIT HMMEHHO TaKOW YPOBEHb 3aIlUTHI  JUIS
orpanuumTeneii knacca B (3xBuBaneHToB Trmnal).

Tadanua 9. MakcumanvHble 3HaueHus ypogHell 3auumsl ocpaHuyumernetl nepenanpsiicenuil [ |

HomunHanbHoe HanpsihkeHne OrpaHuuntenu OrpaHununTtenu OrpaHuunTtenu
paboTbl knacca B knacca C
kracca D
150B-300B 4xB 2,5kB 1,5«B
300B-600B 6B 4kB 2,5kB
600B-1200B 8kB 6xB 4kB

B orpannunrensx tuna 1 ¢ ypoHewm 3amuthl Huxke 400(B uvarie Bcero NpuMEHSIFOTCS OJTHO- HITH
MHOTOPAa3phIBHBIC HEYNPABIISEMbIC PA3PSIHUKH. [IprMepsl pa3IMIHBIX KOHCTPYKTHUBHBIX PEIICHHIA
pa3psIIHUKOB TpencTaBieHsl B Tabmuie 10.

B nensix orpaHMYeHUs TEIUIOBBIX HATPY30K CTPEMSITCS OrPAHUYMBATH COMPOBOKIAOIINE TOKH,
MIPOTEKAIOIIME Yepe3 Pa3psIIHUKH Moclie uX cpabaTeiBanus. B HacTosIIee BpemMsi MPUMEHSIOTCS
pPa3HOOOpa3HbIE TEXHUKH CAMOTAIICHUS TYTH.
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Taoauua 10. /Ipumepsi pasnuuHbix KOHCMPYKMUBHBIX PeuleHUll paspsaOHUKO8 , NPUMEHSeMbIX &
ocparuyumensx Hanpsxcenuu muna 1 ¢ yposnem sawumer om nanpsxcenuti Huxce 40008

[]

Pa3pﬂAHVIK C paguvanbHbIM U

OObLIYHbIN pa3pAAHUK OObIYHbIN a3psaaHUK B ~
paspan paspaa oCeBbIM BO3eACTBUEM Ha

A, B - anektpogsl Kopnyce ayr
C - OononHUTEeNbHbIN A - Kopriyc paspsiOHUKa yry

. A, C - anekmpodhbi
anekTpoa, obneryaroLmn B,D - annekmpodbi ~

. B - uzonupyrowul kopriyc

rawieHuve oyru C - u3osayuoHHbIU Mamepuarl

D - dyea
E - oceeoe u paduanbHoe
go3delicmsue Ha Oyay

D - ropswas gyra

Pa3p$|,qHVIK C pa3pbiBOM U rawieHumwem

Aayrm

A, B - - asiekmpo0bi

C - OonosHumerbHbIU  3r1eKmpood,
paspbigaroujuli dyey

D — usonupyrowas npoknadka
F - anekmpodel, pasxusarouue dyay

E — 2opswas Oyea
C G — 2acawue nnacmuHKU

Cpenu HamOomee MOMYJSPHBIX CIEAYyeT yKa3aTh IMOKUAT JyTH B CXEME W3 JIByX DJIEKTPOJIOB U
MOCeAYIoas pacTsXKKa JyTU ¢ epedpocoM Ha MHOTOPa3pbIBHYIO CXEMY COEIMHEHMH.

Taxxke TOMyISIpHOW SBISIETCS CXeMa, B KOTOPOM HAcTymaeT mnepeOpachiBaHUE IyTd ¢
OJIHOBPEMEHHBIM OCEBBIM M pauaIbHbIM JEHCTBUEM.

B »sTOoM mocnenHeMm ciydae HMCKPOBBIE Pa3psSAHUKU OIPAHUYMBAIOT COINPOBOXKIAKOIIMK TOK J0
MUKOBBIX 3HAYEHUH HUXKE 2KA B MECTax C OKUIAEMbIM COIMPOBOXKIAIOIIUM TOKOM C JEHCTBYIOIUM
3HayeHueM SO0kA.

1.2. OrpaHu4uTeH NepeHanpsKeHuil TUNA 1 ¢ ypoBHEM 3alIUThI
Huxe 25008

HoBsie BuabI orpannunteseit Tumna 1 1erko yaoBIETBOPSIOT TpeOOBaHMSIM, BHITEKAIOIUM U3 00beMa
ucnelTanuil knaccoB | u |l, a mpuMeHseMble UCKpPOBBIE Pa3psSIHUKU, 00ECIIEUMBAIOT JOCTH)KEHNE
YpOBHS 3alIUThl OT HampspkeHuid Huke 250@. brnaromaps 3TOMy €IWHCTBEHHBIH OTpPaHUYUTENb
MOXET 3aMEHUTh TPUMEHSIEMBIC 10 ’TOTO BPEMEHU CUCTEMBI, COCTOSIINE U3 OrpaHuunTene tumna 1,
pa3beANHSIIONINX JIEMEHTOB U OTPaHUUUTENeH Tumna 2.

Jns oTnv4us HOBOW T€HEpaUWH OTPAHUYMUTENEH MPOU3BOJUTENN BBEJIM IMOHSITHE OTPAaHUYUTEINICH
nepeHanpsikeHuii Tuna 1+2uinm, B COOTBETCTBUH ¢ 0003HaYEHUSIMU HEMELIKMX HOpM, Kinacca B+ C.
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Yame Bcero sl OrpaHUYEHHs ONACHOCTEH, BBI3BAHHBIX MEPECHANPSIKEHUSAMH WIM TOKOM MOJIHUH,
HCIIONIb3YIOTCSA HUCKPOBBIE [BYX WIM TPEXIICKTPOIHBIC Pa3psAOHUKA C IPUHYIUTEIbHBIM
3axxuranueM. OOIIMe MPUHIIMITBI ASHCTBUS TAKUX PA3PSAHUKOB MPE/ICTaBICHbI Ha prc.9au b.

a) b) C)
----------------T------------u--- .......llll?lllllllllllll

paspsaHuK
TPEX3NEeKTPOAHbI

paspsiaHUK

.
-

Ynpasnsowmn
anekTpoa

Ynpasnsiowas
cxema YnpaenstoLias

cxema

—
(>~ ]

EEEEEEEE NN EEEEE NN EEEEE NN NN EEEEEEEEE,
" ssssssEEEEEsEEEEEEEEEEEEEEEEmEEEEEn@

Puc. 9. [llpumepvt paziuumvix pewieHuti oepanuyumenei nepeuwanpsidcenuti muna 1. a),b)
O2panuuumenu ¢ mpexsieKkmpoOHbLMU YRPAGISIOWUMU PA3PAOHUKAMU, C) cXemda u3 08yx
PAa3PAOHUKOS U 8apucmopa

JIpyruM HMHTEPECHBIM pelieHHeM [| sBisieTcs NpUMEHEHHE OTrpaHHYHTENIeH, COCTOSIIMX U3 JBYX
MapajuieIbHO COSIMHEHHBIX Pa3psIHUKOB, CMOHTUPOBAHHBIX B OJHOM MOJYJE C JOTOJHUTEIHHBIM
BapUCTOPOM, MTPUCOCAMHEHHBIM TIOCIIEIOBATENIFHO K Pa3psSAHUKY B OJJHOM M3 BETBEH OTpaHUYUTEINS
(puc.9c).

B mpezcraBneHHO# cxeme, eclii pa3psAHbIC TOKA HE MPEBBIIIAIOT HECKONBKUX KA (camblii 4acto
BCTpEUAIOIIUIICS Clly4yail pa3psiioB B JJICKTPUUYCCKON HMHCTAULIIUK ), paboTaeT TOJBKO
MOCJIEIOBATEIbHO TOJKIIOUCHHBI PAa3psIHUK C BAapHCTOPOM, M COIMPOBOXKIAIOIINE TOKH HE
BO3HUKAIOT. TOKM C OOJNBIIMMH MUKOBHIMH 3HAUYEHUSMH BO3HHUKAIOT TOJBKO B CIIydae MPSMBIX
pa3psAIOB MOJHMHM B OOBEKT WM DPa3psioB B €ro HENOCpeACTBeHHOW Onm3oct. Ecnm Takas
OMAaCHOCTh BO3HHMKHET, TO JOTOJHUTENBHO cpaboTaeT TaKKe TJIABHBIA pa3psIHUK, KOTOPBIHA
00ecIeuuT 3aIuTy OT pa3psaHbx Tokos 10/350.

[IpencraBnennsle orpaHuanTeny TUNa 1 ¢ ypoBHeM 3amuThl HHKe 250 o0ecreunBarOT OCHOBHYIO
3aIIMTY B 3JIEKTPUYECKON MHCTAIUTSLUH HA CTPOUTEIIFHBIX 00BbEKTaX, 00J1aJaf0IX MOJHUE3aIHTOM.
BreiOop ypoBHS 3amUTHl C OTpaHMYCHHEM mepeHanpspbkeHunit Hmwke 250  ummeer eme OmHO
JIOCTOMHCTBO. [IpMeHeHre OrpaHHYHUTENEH TAKOTO YPOBHS 3alIUThl SBJSETCS TPEOOBaHUEM HOPMBI
PN-IEC 60364-443s cny4ae , Korja ,WHCTAJULSIIHS THUTACTCS OT BO3IYIIHOW JIMHUU HU3KOTO
HaIpsDKEHHS WU C TaKOH JIMHUEH coeinHeHa .

D10 TpeOOoBaHHME KacaeTcsl 3alIUThl OT aTMOC(EPHBIX IMEepPEHANPSDKEHHH, MPUXOIAIINX W3BHE K
ANIEKTPUYECKON MHCTAJUIAMHA B CTPOUTEIBHBIX OOBEKTaX 0€3 MOJIHHE3AlIMTHBIX yCTPOWMCTB, €CIIN
OHHU HaXOJATCSI B MECTHOCTH, B KOTOpPOH He ObIBaeT Oojiee, yeM 25 Trpo30BBIX THEH B TOAY.

2.5. OrpaHuYuTe/ U NepeHanpsKeHuid Tuna 1 ¢ ypoBHeM 3alIUThI
auxe 15008

OdepeaHBIM 3TAllOM Pa3BUTHS OTrpaHWUYUTENel THma 1 ObLI0 MPUMEHEHUE Pa3pSTHUKOB, IETAFOIINX
BO3MOJKHBIM TOJyY€HUE YPOBHs HampspkeHust 3amuThl Hoke 150B. Onu obecneynBaroT 3auuTy OT
JNEUCTBHS 4YacTH TOKAa MOJHHUH, a TaKXKe OT BCAKOIO poja INepeHanpsbkeHud. Huskuili ypoBeHb
3alUThl OT HAMPSKEHUS JOCTUTAETCS UCIIOJIb30BAHUEM Pa3pSAHUKOB C JIOMOJHUTEIBHBIMU CXEMaMu
3QKUTAHHSI, YOBICTPSIOMIUMHU TMEPEKPHITHE MEXIY dSJCKTPOAaMH pa3psaHUKA, WIA MPUMEHEHHUEM
MHOT'OPa3phIBHBIX pa3psaHUKoB. OOIIHe CXeMbI TAKMX CUCTEM IpeJCTaBIeHbI B Ta0muIe 11.
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Taobauna 11. [lpumepwr paznuumvix peuwieHull pa3psaoOHUKO8, NPUMEHAEMbIX 6 O2PAHUYUMETSIX
nepenanpsiicenuti muna 1 ¢ yposnem sauwpumeor om nanpsiscenui Hudxce 15008 []

o
3 E) ;
— A
— y 4
(o, _

YnpaBnsiemMmbi TPEX3NeKTPOAHbIN paspagHUK ¢ | YnpaBnsieMbl TPeXaNeKTPOAHbIA pa3spARHUK
paguvanbHbIM M OCEBbIM BO3AEWCTBMEM Ha Ayry | C paguanbHbIM U OCEeBbIM BO34eNCTBUEM Ha

Aayry
MHOI'OPa?'PblBHlleI Pa3pAAHUK YnpaBnsiembl pa3psagHuK
C eMKOCTHOW cxemom , C pa3pbIBOM U rawieHuem
ynpaBnsouwen. ayru
P KeHN
acnpepgernieHMeM HanpsXKeHUn A - npoBog,

Ha OoTAeNIbHbIX NPOMEeXYyTKax
A,B — oCHOBHbIE aneKkTpoabl,
C - emkocTH, ynpasnswoLime
pacnpegeneHnem HanpsbkeHUn
Ha OTAENbHbIX NPOMEXYTKaX,
D — rpacdutoBble anekTpoapl,
E — nckpoBble nepekpbiTust (B
mMacLTabe) oTaenbHbIMK
anekTpogammu

B, D — anekTpoasl,
C - paspsagHas kamepa,
E - kepamuyecuii kopnyc,,

F — cTbIkn, cBapeHHble
UMNYMbLCHO

K coanenuto, CHuXKeHUE YpOBHS 3a)KUT'aHUS PAa3psAAHUKOB IPUBOAUT K 00JIee YaCThIM UX
cpabaThIBaHUAM U IPOTEKAHUIO COMPOBOKIAOUIMX TOKOB. [loaBepraHue s3ieKkTpoAa paszpsaHHMKA
BO3JCHCTBUIO TaKUX TOKOB MOXET BbI3BATh COKpAllleHHME BPEMEHU MPaBUIBHOH pabOThI
OTpaHUYUTEIS.

OnHuM U3 crmocoOoOB pa3peliuTh JaHHYK HpoOjeMy SBISETCS MapajulelbHOE COEAMHEHHE
OrpaHHYHTEIICH, COJCPIKAIIUX YITOMSHYThIC Pa3psAHUKH, ¢ orpaHuuutessiMu tuna 2 (puc.10).

!

TpexanekTpoaHbIn
paspsiAHUK

Ynpasnsiowmn
3neKTpoA

\

Ynpasnswowas
cxema

OrpaHuuuTenb OrpaHuuunTenb
Tvna 1 TMna 2

.Illllllllllllllllll
EEEESEEEEEEEEEEEEEER
EEEEEEEEEEEEEEEEEEnnnmnd

OrpaHnuntenb  OrpaHuuuTens
TMna 1 TMna 2

Puc. 10. Ilapannenvnoe coedunenue pa3psaoHuKoguix ocpanuuumeneti muna 1, ¢ nouudcenHvim
Hanpsiicenuem 3axcueanus, u éapucmopos (oepanuyumeneti muna 2)
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B Ttakoii cxeme Oosblias 4acTh NEPEHANPSHKEHUH OrPaHUYMBAETCS BapUCTOPOM , OTPAaHUYUTENIEM
THIA 2.

Hpyrum pemieHueMm SBISETCS OTPAaHMYECHUE THKOBOTO 3HAYEHHsS COMPOBOXKAAIOIIETO TOKA.
[IpuMeHsst pa3psOHUKH C pPAaJUATIbHBIM M OCEBBIM BO3ACHCTBUEM HA Jyry MOXHO OTPaHUYHTH
OKUJACMBIH COTIPOBOXKIAIONINI TOK C JCUCTBYIONIMM 3HAYEHUEM, JOXOAIHM 10 S50 KA, MUKOBEIM
3HAYEHHEM B HECKOJIBKO COTEeH amiiepoB (puc.l11).

400 | . Hanpspkerue HanpsbkeHue ayrm
u[B] _ cetu e i
200 J/ \
- / \\

, \ ’ Conposoxpaatomin Tok |

40 | Oxunpaembin Tok

KOPOTKOro
- sambikaHua | | [kA]
20 .,G‘,'S.-
_ 0
0 _
................. 10 15 Lpms]
T T T T T
0 5 10 15 20 25 t[mcex]

Puc. 11. Bpemenuvie ouazpammvi moxKos, NPOMEKAIOWUX Yepe3 O0cPAHUYUMENb C OCE8bIM U
Ppaouanvbusvim 8030eticmauem Ha 0y2ey

Orpannunrtenu tuna 1 ¢ ypoBHeM HanpspkeHHs 3amuThl Huoke 15008 Hanum mupokoe npuMeHeHue
B DJIEKTPUYECKMX MHCTALULINUAX 0a30BbIX CTAHLUH CHUCTEM COTOBOM CBs3U. OO0s3aTEIbHOCTD
NIPUMEHEHNS OTPAaHUYMUTENECH € 3aIIUTON OT HANpSHKEHUM TaKOro HU3KOTO YPOBHS ONpEAEIseTcs
00bEMOM HCHBITAHMM HA YCTOMYMBOCTh K  HMMIIYJbCHBIM HANpPSKEHUSAM YCTPOHCTB 0a30BbIX
CTaHIUM.

HeoOxomumo 3amMeTHTh, YTO B pa3psSAHBIX OrPAaHUYMTENSX BCE 4Yalle NPUMEHSIOTCS CXEMBbl,
KOHTPOJIUPYIOIIHE Pa0OTy OTACTbHBIX 3alUTHBIX 3JEMEHTOB (pa3psIHUKOB M BapUCTOPOB) U
JaloIIre BO3MOXKHOCTh Iepeiadl nH(GOPMallMU O MOBBIIIEHUH TEMIIEPATypbl B OTPAaHUYUTEIE BhIIIE
JOTTY CTUMBIX 3HAYEHUH.

2. OrpaHn4nTe M NMepeHANPSKEeHUl TUIA 2

3amadell orpaHUYMTENCH TMEepeHanpsHKEHU TUMA 2 SIBISETCS OTPaHMYCHHE NEepeHanpsHKeHUH 10
3Ha4eHUH, COOTBETCTBYIOMMUX | min || KaTeropun ycTOMYMBOCTH K pa3psiaMm.

Yame Bcero TpelyeTcsi orpaHudeHue rnepeHanpsikeHud Hmke 1,5 kB, Tak kak Takue 3HA4YCHHS
MIePEHANPSKEHUI  BBIIEPKUBAET OONBIIMHCTBO JJICKTPUUECKUX U AJIEKTPOHHBIX YCTPOWCTB.
OCHOBHBIC 33/1a4¥ OTPAHUYHTEIICH THIA 2 , MeCTa UX MOHTaka M 00bEM HCIIBITAHUNA TIPEICTABICHBI
B TaOnue 12.

Pexomenmyemoit popmoii pa3psAHBIX TOKOB, HOMHHAIBHOTO in B HAMOOJBILETO limp, TPUMEHAEMBIX
JUTSl UCTIBITAHUI OTpaHUYUTENel TUna 2, SBISETCS MMITYJIbC C BpeMeHeM Hapactanus ((pponrom) 8
MKC U JUTUTEIILHOCTHIO Ha YPOBHE MOJIOBUHBI MaKCUMaIbHOTO 3HaueHUs1 20MKC.
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Tabauua 12. 3adauu, mecma monmasica, a makaice mpedoyemwiti 00vem UCHLIMAHUL O2paHuyumenel
muna 2

MapameTp XapaktepucTtuka

OrpaHuyeHne nepeHanpsKeHNn Mexay:
e (pasHbiMy NpoBodHMkamu L1,L.2,L.3 n 3aWmTHbIM NpoBOogHUKOM PE,
e pPOBOAHMKaMWN HenTpanbHbIM N 1 3aWmTHBIM PE.

3agayun

Ha wwnHe 35MM unu B rHesgax npegoxpaHuTenen B MecTax pasBeTBreHns
3NEeKTPUYECKON NMPOBOKM BHYTPM CTPOMTENBHOMO 06bEeKTa (rnaBHoe

MoHTax pacnpegenuTeniHoe YCTPOMCTBO, BTOPUYHBIE pacnpeaenuTerbHble YCTPOocTBa
pacnpegenuTesibHble WWTbI).

OCHOBHbIE UCMbITAHUS:

Obbem HOMUWHAanNbHBLIM UMMYMAbCHBLIM TOKOM i
[ ]

NOBEPOYHbIX Y n,

ucnblTaHUn e HanbomnbLUMM UMMYIbCHBIM TOKOM imax,

krnacca e VMMYMbCHbIM HanpspkeHnem 1,2/50.

Tvnosble MOV SPD 2

o6o3HaveHus OrpaHunuutens

Tvna 2 |
O6wwuin Bua,
O6wwit Bua BapUCTOPHBIN

orpaHn4ynTenb BapMCTop

Bepxuue 3HaueHHS TOKa In , KOTOPBIA MOYET MHOTOKPATHO MPOTEKaTh Yepe3 OrPaHHYHTENb
NepeHanpsHKeHUi Tuna 2, He BBI3bIBAas €r0 MOBPEXICHHS, BBHIOMPAIOTCS M3 CICAYIOLIETO psia
snavennii: 0,05; 0,1; 0,25; 0,5; 1,Q@,5; 2,0; 2,5; 3,0; 5,0;10;3620kA [ ].

HauOounbIimii pa3psaHbIi TOK |max JOJDKEH OBITH 0O0JIBIIIE HOMUHAJILHOTO TOKA Ip,

Jnst  co3maHWsl  OTpAHUYHUTENECH TEPEeHANpsOKCHWM Thma 2  dYalie BCero  MPUMEHSIOTCSA
MOJIYTIPOBOTHUKOBBIE 3JICMEHTBI C MEPEMEHHBIM CONMpPOTHBICHHEM — BapucTophl (puc.12a). Iocne
MOHTa)ka OTpaHMYHUTENIed Ha MX KJIEeMMax CyIIecTBYyeT (pa30BO€ HaIpsLKEHHWE U Yepe3 BapUCTOPbI
MPOTEKAOT TOKK HeOOIbINX BenndyuH ( HHxKe 1 MA).

[Ipumepbl BpEMEHHBIX JuarpaMM HalpsyKEHUH Ha OTPAaHWYMTENE THUIIA, BBI3BAHHBIC IIPOTEKAHUEM
paspsiiHoro Toka opmer 8 /20,npencTaBieHs! Ha puc. 1.
JUia orpaHuYeHUs MEpeHANpPSHKEHUH MOXKHO TaKKe MPUMEHSATh OTPaHUUYUTENH, COCTOSIINE W3
IIOCJICZIOBATEIbHO COEAUHEHHBIX BapucTopa M paspsaHuka. OrpaHuuuTENIM C TakoOM CXEeMOH
COEIMHEHMS] 3JIEMEHTOB, OTPaHUUYMBAIOLIMX MEPEHANPSDKEHUS, MPUMEHSIOTCS B 3JIEKTPUYECKOM
WHCTAJUIALUH, B KOTOPOH HE JOJKHBI BO3HUKATh TOKHM YTEUKH, JakKe HEOOJBIINX BETUYHH.
BpemenHnble auarpamMmbl HamnpsDKEHHs, CYIIECTBYIOUIETO Ha Pa3psIHUKOBO- BapUCTOPOBOM
OrpaHUYHMTElIe TUIA 2 U IPOTEKAIOIIETO B HEM TOKa MpeJICTaBlIeHbl Ha puc.13.
TunoBoil OrpaHUYUTENs MOXKET OBITH CBApHOM KOHCTPYKLUMEH WIM pa300pHONH KOHCTPYKLHUEH,
COCTOSIIIIEH U3 OCHOBAHHUS, HA KOTOPOM MOJKHO CIEJIaTh MOHTaX, U CbEMHOTO MOAYJISI C BADUCTOPOM.
B 3aBucHMOCTM OT KOHCTPYKTMBHOTO DPEIICHHS OTPAHWYHMTENH THUMA 2 MOXHO pasIeliuTh Ha 2
IpyIIIBL
¢ MHOTOMOAYJIbHBIE — M3TOTOBJICHHBIE JUII OCHOBHBIX CHCTeM TpexQa3HOH ceTy,
CKJIaJbIBAIOLINECS U3 OCHOBAHUS, a TAKXKE CMEHHBIX MOJYJIEH, CMOHTUPOBAHHBIX Ha MIMHE 35VM
® OJHOMOJYJbHBI — M3rOTOBJEHHBIE, KaK JJIi MOHTa)Xa Ha TUIIOBOM HIMHE 39vM, Tak W JUis
MOHTa’ka B THE3/1aX NPEIOXPaHUTENEH.
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Puc. 12. Ocpanuuumenu nepenanpsocenuii muna 2. a) euo eapucmopa , b) onem-amnepnas
Xapaxmepucmuxa gapucmopa, C) 8pemenHble Ouazpammbvl HanpsadiCeHUus Ha 6apucmope u

npomexkarouieco 6 Hem noKa

M A
PEIMANARS o rugs fUaIDAYES
{ SEET IO O Hif TRV 1D
- f W LAEDEE
AN ILCH TR R iy IR

VAT I A
=uhp 4,250

AL afk Ty K \"‘%.\
sanp T8 kA, B0 ~

TOE 7 HRORSOBEVE DG
HECKR: ol AEDR-T00
aulen
TRILTGHVE

/ 178

{
p— {
1 HRE )
: SEEL e HECRCNBAD LBSW 400 MERDuDaki
e ; -
H 3

BRFMSHASE VA PEVER JSIiLE e
BREMENHIR LAl TENNE o

- “

wATIDEMEH e
SETI

R AL b F R TPRE Mol
NGRRERMR B REH IR

Puc. 13. Bpemennvie ouazpammvl HanpaxceHus u moxd, npomexaroweco 8 ocpanuiumere,
cocmosiujem U3z nocied08amenbHo20 COeOUHeHUs 8apUCmopa U paspsaoHuKa
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st Toro, yToOBl M30€XKaTh MEPEPHIBOB B AJIEKTPOIUTAHUN YCTPOMCTB HEOOXOAWMO 00ECIeUUThH
CaMONPOM3BOJILHOE OTKJIIOUYEHHE MOBPEXKJICHHBIX OrpaHMuuTeNedl Tuna 2 JTH 3aJadyd  pelaroT
pa3auyYHble  OTKJIIOYAIOUIME  YCTPOWCTBA , CMOHTHPOBaHHBbIE  M3TOTOBUTEISIMH  BHYTpPU
orpanuuutesiell. Ha moBpexeHHe OrpaHUYMTENIs M €ro OTKJIIOYEHHME YKa3bIBaeT ClleAyloliast
nHpopmManus:

e M3MEHEHHE IIBETa B KOHTPOJIHHOM OKHE, €CJIM OTPAaHUYUTEIM CMOHTHPOBAHBI HA IMIMHE 35MM,
® yBEIWYCHHUE JUTUHBI JIOMTOJIHUTEIIBHOTO 00JITa, KOTOPBIM 00J1aal0T OTPAaHUYUTEINH,
® CMOHTHPOBAHHBIE B THE3/IaX MPEIOXPaHUTENCH.

OrpaHuyuTenb MOXKET TaKkKe 007anaTh JOMOJHUTEIBHBIM  KOHTaKTOM  BKIIOYCHUS-
OTKIIIOUeHHs (epeKirouaeMslii), Garogapst KOTOPOMY MOXHO CO37aTh AJICKTPHYECKYIO IICIb,
AIIEMEHTBI KOTOPOH, (HArp., TPOMKOTOBOPUTEIH, JIAMITBI) CUTHAJIM3UPYIOT O €€ MOBPEKICHUH B
MECT€e IIPOU3BOJILHO BEIOPAHHOM MOJIB30BATENIEM.

Bo BpeMms ucnbeITaHM HM30JALMM JIEKTPUYECKOM HMHCTALIALUU, OTPAHUYMUTENN IEPEHANPKCHUN
TUNA 2 HY>)KHO OTCOEIMHUTDH WX BBIHYTh MOJIYJIM C BAPUCTOPAMH.

2.1. IlpuHUMIBI TOA00OPA ¥ MOHTAKA OTPaHUYHUTE/Iel TUNA 2

OrpaHuuuTeny TNepeHanpsHKeHU Tuma 2 MOryT OBITh YCTAHOBJIEHBI Ha BXOJE 3JIEKTPUUYECKOM
HHCTAJJIAIUN B CTpOHTCJII:HI:IfI OGBCKT, qani€ BCEro B OGBGKTaX, HE UMCIOIINX MOJIHUC3AIIINThI, UJIN
KaK BTOpasl CTyleHb OTpaHUYEHHUS NEpEeHANpsHDKEHUH B 00BbEKTaX, 00JalaloluX MOJIHUE3AUTHON
HHCTAJUIAIIACH.

CxeMbl COeAMHEHUN OTpaHUUYUTENCH TMepeHANpPsHKEHUN THMa 2 aHAJIOTHYHBI CXEMaM COCIUHCHHM
orpannuutenedd Tuna 1 . B ciiydyae ux npumeHeHHs B Jpyrol CTyIEHH OTPaHUYEHUS B CUCTEME CETU
TN pexoMeHayeTCs COeTMHEHNE OrpaHruuTeNeH ¢ mposogoM PE puc. 14).

Koopaunupysi B3aMMOAEHUCTBHE OTpaHUYHTENCH MepeHanpspkeHui Thna 2 ¢ nuddepeHnaatbHbIMU
TOKOBBIMH yCTPOMCTBAMH, CJIEYET IPUHATh BO BHUMAHUE CICAYIOIINE 3aMCYaHMs

¢ B3aUMMHOC pa3MCHICHUC ITUX YCTpOﬁCTB HC JOJIKHO IPEPBIBATH IOJAYYy 3JICKTPO3IHECPTHH,
¢ HC JOJIKHA HAPYIIAaThCA BO3MOKHOCTD BBIITIOJIHCHUA 3TUMHA yCTpOfICTBaMPI 3a4a4 3alUThI.

C TOYKM 3peHHS OrpPaHUYECHHUS] MEPEHANPSIKEHWM, pa3MEIIEHUE CXEMbl OrpaHu4YMUTENeH
nepeHanpsbkeHuid Tuna 2 3a  auddepeHUualbHBIM - BBIKJIIOYATEIeM TOKa IOJBEPraeT 3TOT
BBIKJIIOYATENb JEMCTBHIO NPOTEKAIOUIUX pa3psAHbIX TOKOB, KOTOpPbIE MOTYT BBI3BaTh €ro
pa3pylleH’e WIK HEHYKHOe cpabaThIBaHHE.

YcTaHOBKa CXEMBI OTPaHUIHUTENICH TIepe;] BBIKIIIOYATEIEM IMPAKTHICCKU UCKITFOYAeT OMTACHOCTH 3TOTO
pona. Takoe pa3melneHHe JelaeT HEBO3MOXKHBIM TaK)XKe HENpaBWIbHOE (YHKIIMOHUPOBAHUEC
TEXHUYECKA HCIPaBHOTO TU((EPSHIMATFHOTO BBIKIIOYATENSI TOKA, B ClIy4dac IOBPEXKICHUS
orpaHu4mTes, coeaunsioriero nposoga N u PE [ ].

[IpuH1Mast BO BHUMaHUE BBILIEYTIOMSHYTHIE 3aMe4aHus B cuctemax cetu TN, a taxoke cetu TT

(3 orpanuuMTeENS MEPEHANPSDKCHUI M Pa3psIHUK — CXEMa COSAMHEHHN THIA 2), PEKOMEHIYeMbIM
pelieHreM  SBISIETCS  pa3MelleHHe  OTpaHWYMTENIed  MEepeHanpsoKeHWd  Thma 2 mepen
g depeHHaTbHPIMUA TOKOBBIMH BBIKITIOYATEIISIMH [].

B cuctreme cetu TT (4 orpaHuuuTess MepeHANPSHKEHUNA — CXeMa COSMHEHHI TUIMA 2) TOJDKHA ObITh
obecrieueHa 3¢ (eKTHBHAS 3allIUTa OT OMOCPEJOBAHHOTO CONPHUKOCHOBEHHS W CIIEAYEeT YCTaHOBUTH
midQepeHnratbHOe TOKOBOE YCTPOWCTBO THIIA S ¢ YCTOHYMBOCTBIO K JCWCTBUIO HMITYJIBCHBIX
TOKOB BEJIMYMHOM, 110 KpaitHeit Mepe, 3kA u ¢ hopmoit 8/20 [ Jmepen crctemoit orpaHHuUTENCH.
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Puc. 14. Cxemwr coedunenuti oepanuuumeneu muna 2 6 cucmeme cemu TN, TT, IT

Jlisi cOeTMHEHUsT OTpaHnYMTeNIeH MepeHanpsHKeHUH TUna 2 cieayeT MPUMEHSITh KaKk MOXKHO Ooiee
KOPOTKHE MTPOBOJIa JUTMHOU, He TipeBbimaroniei 0,5m. Cobmroienre 3Toro TpeOoBaHUs 0YEHb BaXKHO,
TaK Kak MpUMeHeHHe 0oJiee UTMHHBIX COSAMHEHUH OrpaHMYUTeNeH Tiia 2 moABOIAT K 3alIHIaeMOi
YaCTH WHCTAJUIAIUU HAMPSDHKCHUS 3HAYUTEIHHBIX BEJIMYUH.

[Tpumepbl HampsKEHUH, 3apETUCTPHUPOBAHHBIX B CXEME, COCTOSAIICH M3 OTPaHUYMUTENS THUIA 2 C
MIOJCOEIMHEHHBIMY TPOBOJAMM PaBHOW JUIMHBI IIPU NMPOTEKAHUU PA3PALHOrO TOKA C IPEIEIbHBIM
3HaueHneM 15kA u dpopmoii 8/20,npencraBnenst Ha puc. 15 [].

[IpoTexanne pa3psAIHBIX TOKOB YCKOPSET MPOLECCHl CTapeHHs BAPUCTOPOB, INPUMEHSEMBIX B
orpaHuuuTeNsAX TUna 2. Bo3pacraronmii TOK yT€UKH BapUCTOPA BBI3BIBAET POCT €0 TEMIEpaTyphl,
YTO MOXKET pa3pylIUThb HE TOJBKO BAapUCTOP M COCEIHUE YCTPOMCTBA, HO TAaKXKE IMPUBECTH K
BO3HMKHOBEHUIO TMOKapa Ha 0OBEKTE.
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Puc. 15. [laoenue nanpsoicenus 6 yenu ocpanuuumens muna 2 + npoeooa npu npomexaHuu
umnynvcrnoeo moka 15«4 8/ 20

YIOMSHYTYI0 ONAacHOCTh IHPEIOTBPAINACT CMOHTHPOBAHHOE B OIPAHUYMUTENE YCTPOMCTBO
OTCJIeXKHBAIOILEE TEMIEpAaTypy BapuUCTOpa W B CiIydae ee HeOe30IacHOTO pocTa , OTKIIIYarollee
HaNpsDKEHHE OT BApUCTOPA U Tepenaroiiee NHPOPMAIIUIO O BBITIOJTHEHHOM OTKIIIOYECHUH.

B cnywae nporekaHus depe3 OrpaHUYMTENb UMITYJIBCHBIX TOKOB CO 3HAYEHUSMM, MPEBBIIIAIOINMHU
JOIMYCTHUMBIEC BEJIMYMHBI, MOKET HACTYIUTh MOBPEKIACHUE CTPYKTYPbI BaPUCTOpPA M €ro KOPOTKOE
3amblkaHue. [lepen nmpUHATHEM PELLIEHUS O JOMOJHUTEIBHBIX 3AIUTHBIX CPEACTBAX OT YTPO3bI 3TOrO
poia HYXHO NPOBEPUTH BEIMYMHY HOMHHAJIBHOIO TOKAa IPENOXPAHUTENEH, CTOAIUX Iepen
OTPaHUYUTEIISIMHU.

Ecnu 11 naHHOrO THNA OrpaHUYMTENed JTa BEJIWYMHA OKaXeTCs OOJbIled BENWYHHBI,
ONPEIEICHHON IPOU3BOAUTEIIEM, TO CIELYyeT IPUMEHUTh MNPEIOXPaHSIOIINE YCTPOWCTBA,
yKa3aHHBIC TIPOU3BOAUTENCM [ |, COCAMHEHHBIC MOCIEAOBATEIBHO C OrpaHUUYUTEIIMU. Yale Bcero
3TO orpaHnuuTeny kinacca gG.

Ol"paHI/ILII/ITeJ'H/I nepeHanmeeHnﬁ THHA 2 C MMOoCJICA0BATCIIbHO BKIIIOYCHHBIMH HNPCAOXPAHUTCIIAMHA
AOJIKHBI HAZIC’KHO BbIACPKNBATH BO3BHUKHOBCHUC CHy‘IaI\/’IHLIX HaprI)KeHI/Iﬁ []

B cnywae nByxcTymeHUaTOW CHCTEMBl 3alllUThl Yalle BCETO HE PEKOMEHIYETCS pa3MelleHue
OrpaHUYUTENIeH NepeHanpsokeHUd Tna 1 1 2 B OJHOM paclpesieuTeIbHOM YCTPOMCTBE, TaK Kak
TaKasi CHCTEMa COCTUHEHU HE MOYKET TapaHTHPOBATh MPABIIIBHOW OUEPEIHOCTH UX CpadaThIBAaHHS.

3amMTHBIE CBOMCTBA OTPAaHUYMTENICH TEPCHANPsHKEHUH THNA 2 OMNPEACNISIOTCS Ha OCHOBE
pe3yJIbTaTOB HCIBITAHUI HMITYJILCHBIMA TOKAaMH C BpeMeHeM HapacTtanus (¢pponrom) 8 Mkc
JUTNTEIBHOCTRIO HA YPOBHE IIOJIOBHMHBI MAaKCHMAJBHOTO 3Ha4deHHs wuMmmyibca 20Mkc U €
MpeaesIbHBIMU 3HAYEHUSIMH, BEIOPAaHHBIMU U3 psiZia OT HECKOJIbKUX coTeH A 10 20 KA.

OneHuBas BIUsHHE pabOTAIOLIMX OTrpaHMYMTENed Tuna 2 Ha paboTy NpeoXpaHUTENeH, CleAyeT
TaKke 00J1IagaTh OCHOBHOW MH(opMaIyeil 00 X yCTOHYMBOCTH K BO3ICHCTBUIO UMITYJILCHBIX TOKOB
Takou (popmeI.

Ha puc.16 mpencraBiieHsl MpUMEpPhI MPECIbHBIX 3HAYCHUH UMIYJIbCHBIX TOKOB 8/20 ,mporekanue
KOTOPBIX BBI3BIBACT CpalaThIBAHWE BKJIAJOK IPEJOXPAHUTENCH C Pa3TUYHBIMH HOMHHAJIBHBIMHU
TOKaMH.
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Puc. 16. Bozoeiticmeue na npedoxpanumens umnyibcrozo moxa 8/ 20

2.2. B3aumopeicTBHe CXeM OrpaHMYMTeJIell MepeHanpsIKeH il
Pa3JIMYHBIX TUIIOB
CO3,I[EIB8.5I B SHCKTqueCKOﬁ HHCTAJUIAUN HAACKHYH, MHOI'OCTYIICHYATYHO CHUCTEMY

OTpPaHHYCHUS HANPSDKCHUH CIeIyeT OOSCIEYHTh B3aUMHYIO JHEPIeTHUYECKYI0 KOOPIWHAITUIO
MEXY:

e CXEMaMU OrpaHUYMTEIICH NTEPEHANPSKECHUN Pa3HbIX TUIIOB,

e CXEMaMH OrpaHUYMTEIIECH U 3alUIAEMbIMU YCTPOMCTBAMH.
ObecnieueHne COOTBETCTBYIOIIEIO Pa3/JECJICHUs SHEPIrUU HUMITYJIbCHBIX TOKOB MEXIYy CXEMaMu
orpaHuyuTesielt TpedyeT OCHOBHOM MH(OpMAINH, Kacarolencs:

e BOJIbT-aMIIEPHBIX XapaKTEPUCTUK OIPAHUUUTEIIEH,

® YpPOBHs HAIPSOKEHUS 3aIUATHI OTPAHUYMUTENICH Pa3HbIX THIIOB,

® [IPOEKTA pa3MEIICHUS CXEM OIPAHUYUTEIIEH B AIEKTPUUYECKON MHCTAJUISALIAH.

JIOTIOJTHUTENBHO CcleAyeT MPHUHSTh BO BHHMaHuEe TpeOOBaHUS , BBHITEKAIONIME W3 MPHUHIIUIIOB
30HHOM KOHLENIMM MOJHHUe3amuThl. (OOecreynB 3HEPreTHYECKyl0 KOOPAMHAIMIO B CHCTEME
OTpaHMYUTENIeH, Mbl NPUOOpPETaEM YBEPEHHOCTh B MPAaBWJIBHOM (DYHKIHOHUPOBAHUHM ATOU
CHCTEMBI U MPOJOJDKUTENIBHYIO U Oe3aBapuilHyI0 pabOTy OrpaHUYUTEINICH.

2.3. Cxembl orpannumTesed Tuna 1um 2

B AByXCTymeHYAaThIX CHCTEMax OrPaHWYEHHUS IE€PEHANPSDKCHUH IPHUMEHSIOTCS — CXEMBI
Pa3pSTHUKOBBIX ~OTPaHMYMTENCH TepeHanpsokeHuid Tuma 1, a TakKe BapUCTOPOBBIE
OrpaHMYMTENIM THIA 2. B THIOBBIX pEIIEHHSX YPOBHHM HANPSLKCHHS 3alllUThl OrpaHHYHTEIICH
cocTaBisatoT coorBeTBCTBEHHO HInke 400 (tum 1) u 150 (tumn2).

B Taxoii cucreme obecriedeHrne B3aUMHOHN SHEPTeTUYECKON KOOPIUHAINHU TpeOyeT COXpaHeHHS
HECKOJIbKUX JECSKOB METPOB PACCTOSIHUS MEXIY CXEeMaMM OIpaHMUYUTENIeH OTIEJIbHBIX THUIIOB
(paccTostHEE U3MepsIeTCs BIOJIb MPOBOAA IICKTPUUECKON HHCTAJIISLINN).

73



Nudopmanuss 0 pEeKOMEHIOBAHHBIX PACCTOSHHSIX TPUBOAWTCS  4Yallle BCErO B Karajorax
OrpaHUYMTEINICH [T TUIIOBBIX CXeM coenuHenuit ( puc.17).

OrpaHunuutens OrpaHuunTens
Tuna 1 TMna 2

L1 Lia
L2 | |

PEN N

4]
naBHas
—L YpaBHMBawLlas WnHa
OrpaHuuuTens OrpaHuuutens

Tuna 1 Tvna 2
L1 | Ly |
s ‘ e
L3 1 )

PEN N /‘\

IMaBHas ypasHuBaloLas
— WnHa

Puc. 17. Tunosvie cxemol coedunenuii oepanuyumenet muna 1 u 2, ucnonvsyrowue:
Q) namudicunbHblil kKabenw, ) uemvipexocunvuviii kabens u nposodPE

B ClIy4ac OTCYTCTBUSA HAHHBIX WJIA COMHCHHfI, Kacaromuxcsa uxX AOCTOBECPHOCTHU, MOKHO MPOCTHIM
CrIoco0OM OMpeAeIuTh TpeOyeMble PACCTOSHUS MEXIYy cXeMaMu orpaHuuntesnei. Kak 310 MOxHO
clenaTh ~ TOKa3aHO  Ha  mpuMmepe  cxembl  (puc.18)  paspsgHUK < —  BapucTop
(aHa7IOTH,COOTBETCTBYIOIIKE OrpaHUUUTENsIM THIA 1 1 2).

[Mocne cpabaThiBaHMS BAPKCTOPA B CXEME HACTYIAIOT U3MCHEHHS B pacTekanuu Toka (puc.15h).

Ha paspsianuke cymectByer Hanpsbkenue U , cocTaBisroliee:

U =Uy + Upnd,

rae. Uw - mazeHue HampspKEHUS Ha BApUCTOPE,
Uing - majieHre HaNpsOKEHUS Ha MPOBOAAX, COSAMHSIIONIUX Pa3psITHUK C
BApUCTOPOM.

[Tanenwe HanpspkeHus Ha BaprcTope UW HE MOXKET MPEBBIMIATE Oy CTUMBIX 3HAUYCHUH.
B crmyuae THMOBBIX OrpaHWYMTENed THUNA 2 3HAYCHUE TMAJCHUS HANPSHKCHUS dYallle BCEro He
npeeimaer 120 — 150M. [lagenue HanpsoKeHWsT HA WHAYKTHBHOCTH TIPOBOJIOB MOIKHO
OTIPEJICIIUTh 3aBUCHMOCTBIO:
di
UindZI'L'a KB,

rje:
| - nuHA POBOIA MEX Ty CXeMaMu orpaHuuuTeneii (M),
L - yaenbHast MHAYKTUBHOCTh MPOBO/IA, COSAMHSIONICTO Pa3psIHUK ¢ BapucTtopoM (MKI/m),
di/dt -kpyTr3Ha HapacTaHUS MPOTEKAIOIIETO UMITYJILCHOTO TOKa (KA/MKC).
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a)

YacTb TOKa
MONHUU

——

K ycTponicTtBy nnmn
K ovepegHon
CTYNEHW 3aLLUTbI

BapucTop

b)
| <= == Uind
________________________ K ycTpoiicTtBy unm
PaspAAHMKY | _)_?___E ________________ K o4epeaHom
A CTYNeHW 3aLmThl
warystor
YacTb TOKa
| ¥ monHun
c)
L < q
________________________ _____KycTponctay nnm
paspaguvk¥ g ) ______ K ovepeaHo
Al CTyNeHu 3awmTsl
- 1
PE BapucTop
\j’f YacTb TOKa
Imomwm
Puc. 18 Pacmexanue pa3pﬂdﬂoeo moka 6 dsyxcmynemtamod cxeme OocpaHu4erHus

nepenanpsicenull; &) oepanudumenu e pabomaiom, b) pabomaem oepanuuumens muna

2, C) pabomaem oepanuuumens muna 1

OxoHuaTenbHO Tpebyemas JJIMHA MPOBOJA MEXITYy CXeMaMU OIpaHUYUTENICH COCTaBIISeT:

| = Ui _Uw
_a
dt

Jlnist IpuOIMKEHHBIX PeIieHHH MOYKHO MPUHSATB, YTO!

o | sBusercs HUHAYKTHUBHOCTBIO IBYX MMAPAJUICIIBHO IIPOJIOXKCHHBIX IIPOBOAOB,

e Bennunna waayktuBHOCTH coctaBiser or 0,5vkl[/m  mo 1 mx['/m ( B 3aBHCHMOCTH OT
CeueHHs] TPOBOJa), eciau (a3oBble W 3alWTHBIC MPOBOAA HAXOIATCS B OJHOM Kabese

(puc.18a).

e Eciau mpoBoaa mposoxkenbl otaenbHOo (puc. 18bD), To BenmunMHA HMHAYKTHBHOCTH OyIeT

OOJIBIIEN.

e Ompenmensisi Benmuuuny di/dt cremyer mOpUHATE BO BHHMAaHHME BpeMsl HapacTaHHs U

npeaAcibHOC 3HAYCHUC UMITYJIbCHOI'O TOKA.

VYuuteiBass TpeOOBaHWS HOPM MOJIHME3AIIMUTHI W HOPM, ONPEICISIONIMX OOBEM HCIBITAHHN
OTpPaHUYUTENICH, MOKHO TPUHSATH, YTO JBYXCTYIIEHYATass CHUCTEMa OTPAaHMUYCHUS TEpEHAIPsKeHUN
JOJDKHA paboTaTh, KaK U MPHU MOSBICHUH OBICTPOU3MEHSIOIINUXCS Pa3PSIHBIX TOKOB ()OPMBI 10/
350 u 8/ 20, Tak W mpu TOKe ¢ MUHMMAIbHOW KpyTW3HOW Hapactanusi paBHou 0,1 kA/ mxc [ ].
BennunHa auHAMHYECKOTO HampspkeHHUs 3axwuranus U  3aBHCHT OT KpyTH3HBI HapacTaHUS
HampsDKeHUsT HA €ro KieMMmax. TWroBas BpEeMEHHAsl XapaKTepUCTHKA HANPSHKEHUS Pa3psIHUKA
npeacTarieHa Ha puc. 19.
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Puc. 19. Tunosas epemennasn xapaxmepucmuxa HanpsxiceHusi paspsaoOHUKa

[Tpu mpeBbILICHNH HANPSHKCHUsT TUHAMHYECKOTO YpOBHs 3axkuranus U paspsiiHMKa —HacTymaer
ero cpabatsiBanue (puc. 15C).

CHauvana paspsIHUKH, NpPUMEHsSEMble B OrpaHMuYUTeNsX Tunma 1 , oOmajganu cCleayroUMMU
napameTpamu:

e MHAMHYECKHM HAIPsHKCHHUEM 3aKHraHus (Ha3bIBaEMOE TaK)Ke MUMITYJIbCHBIM HAINPSHKEHHEM
3axuranus) Hke 4 kB,

e crarudeckoe HampspkeHue 3axuranus 2000 — 2508B.

Koopaunanust paboTel orpaHuuurtesnei, o0iajalonmx pa3psAHUKaMH ¢ TaKUMU NapamMeTpamu, U
BapHUCTOPOB TpeOOBaIa COXpPaHEHHsI PACCTOSIHUS MEKIY HUMHU B I€CATKU METPOB.

BHenpeHne HOBBIX KOHCTPYKTHBHBIX PEIICHHA Pa3psAIHUKOB, a TAKKE HOBBIX TEXHOJOTHH WX
W3TOTOBIICHHSI, OOHH3HMIIO YPOBHU HAIPSDKEHHS 3aIlIUThI, YTO TAK)KE 3HAYUTEIHHO YMEHBIITUIO WIIH
IETNKOM  yCTPAHWIO HEOOXOTUMOCTh OOECIEYCHUS MHHHMAIBHBIX PACCTOSHUNW  MEKIY
orpaHnyuTensMu tuna 1u 2.

B kagectBe mpumepa B Tabmuie 13 mpeacraBieHbl CrocOObI — ONpENeIeHUs TpeOyeMbIX
MUHHMAJIbHBIX PACCTOSHUM MEXIy CXeMaMu orpaHuuurened tuna 1 m 2 B 3aBHCHMOCTH OT
BCJIMYMH JMHAMUYECKUX W CTATHUCCKHX HAMPSIKCHUH 3aKUTaHHs Pa3psAHUKOB (PacCMOTPEHBI
TOJIBKO Pa3psAHUKH 0€3 JOMOTHUTEIBHBIX CXEM 3Q)KUTaHUs).

I[J'ISI YOPOUICHUA PACUCTOB IMPCAIOJIaracTrCda, 4YTO 3aKUTaHUC paspsaJHUKa HACTYyIacT, CCJIn
HapsKCHUE, CYIIECTBYIOIICE HA €T0 KIIEMMax IPEBHIIIACT 3HAUYCHHUE!

® JIMHAMUYECKOTO HAIPSHKCHUS 3aKUTaHHs B Cllydae UMITyIbcHBIX TokoB 10/ 350u 8 /20,

e CTAaTMYECCKOTO HANPSIKEHHs 3a)KHUTaHUs, €CIM BO3HUKAIOT TOKU ¢ KpYTH3HOH HapacTanus 0,1
KA/ MKC.

[Tocne pacyera oOOMX cCiydaeB, Kak KOHEUHBIH pe3yibTaT CJleAyeT BBIOpaTh OoJbllee U3
YCTaHOBJICHHBIX PACCTOSHUM.

CrnemyeT 3aMeTUTh, YTO MPUHATHIC TSl IPEIBAPUTEIHHBIX PACUETOB BEIHMUMHBI 1al0T BO3MOXXHOCTh
TOJILKO JUIS MPUOJIMKCHHOW OIICHKH MUHHMAJIBHBIX PACCTOSHUN MEXIYy CXEMaMH OTpaHUYHTEIICH
tina 1u 2.

B OonbIIMHCTBE CTPOUTENBHBIX OOBEKTOB MOXKET OBITH 0€3 TPYAHOCTEH 3almpOSKTHPOBAHO M
BBIIIOJIHEHO ITPABUJILHOE Pa3MELICHUE OTPAaHUYUTEIICH.
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Tabmuua 13. Ilpumepnsie Munumanvrvie paccmoanus mexcoy cxemamu ocpanudumenei muna 1 u
2

Tpe6yeMb|e MUWHUMalbHbIE PACCTOAHUA MeXOY CXeMaMu OrpaHW-II/ITeJ'IeIZ mnaln?2

OcHoBHble AaHHblE:

orpaHuunTENnb TUMa 2 - YPOBEHb HanpsbkeHust 3awmtbl Hke 1500B ( ond pacyeToB MPUHSTO
1300B), yaenbHas MHOYKTMBHOCTbL nNpoBoga okono 0,8 mkH/m

BbICTpPON3MEHSIHOLLMECS TOKOBbBIE UMMYIbChI: . o
TOKM C MUHUMAaIbHOW KPYTU3HOM HapacTaHusa 0,1 KA

-20kA, 10/350 —> di/dt = 2 KA/MKC, fwke.

-20kA, 8/ 20 — di/dt = 2,5kA/mKC

OrpaHnuuten Tna 1 ¢ AuHamudeckum | OrpaHmumMTenn  Tuna 1 co  cTatMyeckum
HanpsbkeHrem nomxura 4000B. HanpsbkeHnem nogkura 1500B.

|=1,35m | =2,5m

MwuHManbHOe paccToaHe AOSMKHO OblTb 6onbLue 12,5 M.

OrpaHnuntenn Tuna 1 ¢ guvHamudeckum | OrpaHuumMTenu TMna 1 c ONHaMUYECKNM
HanpsikeHnem nogxura 2500B. HanpsbkeHnem nogxura 1 500B.

|=0,6m | =2.5m

MuHUManbHOe paccTosiHNE A0MKHO ObiTh Gonblue 2,5 M.

[IpobGnembl ¢ coxpaHeHHEM TpeOyeMbIX MHHHMMAJIBHBIX PACCTOSHUNA MEXIy CXeMaMH
OTPaHUYUTEIIECH MOSBIIAIOTCSA B CIydasx:

e  OrpaHUYCHUS MEPEHAINPSHKEHUH B HEOONBIINX 00bEKTaX,

®  3AIIUTHI AMEKTPHUUECKUX WIIM HJIEKTPOHHBIX YCTPOMCTB, pabOTAIOMUX B HENOCPEICTBEHHOM
OJIN30CTH OT pacIpeeIUTENbHBIX YCTPOUCTB, B KOTOPBIX YCTAHOBJIEHBI OTPAaHUYUTEINH,

e  HeOOJIBLIMX PACCTOSHUM MEXy paclpeleIuTeIbHBIMU YCTPOICTBaMHU.

OdeHp 4acTO MPOEKTUPOBIIUK UM HCIIOTHHUTETh BCTACT MEpe] MpoOIeMoi 00ecTieueHus 3alUuTh
OT TEpEHANpsHKEHUH B MHCTAUISILMM, B KOTOPOM HE XBaTaeT OJHOTO WM JIBYyX METPOB JO
TpeOyeMOro MHHHMAIBLHOTO PACCTOSHHS MEXKIYy CXeMaMH OTpaHUYUTENeH MepeHanpsKeHHA
pa3HBIX TUIIOB.

I[O HACTOAIICTO BPCMCHU B I3TUX ClIydadx Yalle BCCro NpUMCHAJIUCH CXCMbI , COCTOAINUC U3
orpaHHqHTeneﬁ, Pa3saCICHHBIX paCUCINIAIOIINUMU 3JIEMCHTAMU.

OOm1ast cxema Takoro pemeHus Ais orpannunreneid Tunos 1 u 2 B cucremax cereit TN-C-S, TN-S
u TT npencrasnena Ha puc. 20.

B npencraBieHHbIX — IBYXCTYNEHYATHIX  3alIUTHBIX CXEMax  paCLUECIUIAIONIME  DJIEMEHTHI
KOOPJIUHHUPYIOT paboTy CXEM OTrpaHUYUTEINEH.

CHATHE XapaKTEpPUCTUK pa3psAHbIX TOKOB, IPOTEKAIOIIUX B OTACIBHBIX  OrPAaHUYMUTENSX,
pa3IeleHHbIX PacUEIUIAIOMMMU 3JI€MEHTAaMU , II0Ka3ajad, 4TO B Pa3psIHUKOBOM OrPAHUYMTEIIE
Tuna 1 noreyeT NpakTU4YECKU BECH Pa3psAHBIN TOK.
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L1

L3

PE

Pacuennsiowne

3MNEeMeHTbI Pacuennsiowume
aneMeHTbI
. L1 L1
— L2 L1 .
L2 . L2
I L3 L3 — L3
. N N
PE PEN PE
OrpaHuunTenn OrpaHnanTenn
LAIRAIR A nepeHanpsKeHuii LI nepeHanpsKeHNi
Tvna 1 vna 1
5 Orpanuinteny OrpaHuuntenu
TN-S nepeHanpsxeHui nepeHanpsikeHui
— TMna 2 = Tmna 2
Pacuennsiouine
3MNeMeHThl
L L1
. L2
T L3
N
OrpaHuunTtenu H o
nepenanpsxkenmit V||V rpaHnMTenv
Tana 1 nepeHanpsiKeHuin
Tvna 2
OrpaHunuutens OrpaHnymnTens
| N-PE N-PE
TT

Puc. 20. Cxemvl coedunenuii ocpanuuumenei nepenanpsxceruit munoe 1 u 2 6 ciyuae npumenenus

pacyeniAiAroumux 3J1eMeHmos

BapucropHble OrpaHUYMTENN THNA 2 MOABEP)KEHBI NEHCTBUIO 3apsAHBIX TOKOB C OTHOCHUTEIHHO
HEOOJBIIUMHU TIpeeIbHBIMU BEIMUYMHAMH, CYHIECTBYIOIIUX KOpoTKoe Bpems . [Ipu mpumeHeHuu
CXEM C PACLEIUISIONIMMHU 3JIEMEHTAMHU CTOJKHYJINUCh CO CIENYIOLUIMMHU NPENSATCTBUAMMU:

0oJIbIIINE MOIIHOCTH IIHMTA€MbIX yCTpOﬁCTB CO3aar0T HGO6XOILI/IMOCTL MIPUMCHCHUA
WHIYKTHBHOCTEH CO BCE OOJBINEH TOKOBOM HArpy3KOH,

BO3pacTaHre TOKOBOM Harpy3ku MHAYKTUBHOCTH 3HAYUTENLHO YBEIUYMBAECT rabapHUThHI CXEM,
4TO 3aTpyAaHACT WKW JCJIaCT HaXXC HCBO3MOXXHBIM HX MOHTAaX B PACHIPCACIHUTCIBHBIX
yCTpOMCTBAX.

CxeMbl ¢ paclUeIUISIOIMMHI YCTPOMCTBAMM HAILIM IIUPOKOE MPUMEHEHUE TOJIbKO B MHCTAIUISLMAX C
HOMHHAJIBHBIMU TOKaMHM He IpeBblmatoiuMu 63A. B Hacrosimee BpeMsi B TaKUX MHCTAJUISILUAX IS
OTpaHUYECHUS NIEPEHANPSKEHUM MOKHO IIPUMEHSATH!

TOJIbKO CXEMbI OIpaHHUYMTENIEH MepeHanpsskeHud Thna 1 ¢ ypoBHEM HampsKEHUs 3aIlUThl

ke 150 (puc.21a),

OrpaHMYMTENU THIIA 1 C HU3KMMHU YPOBHIMHU HanpsbKeHus 3amuThl (Hanp.,150Bumm 250),
COCIMHECHHBIE MapajlIeIbHO ¢ OrpaHrYUTeNsIMU Tuna 2 (puc.21b).

B nocnennem cityyae 3amury nepes OOJBIIMHCTBOM IEpEeHANpsHKeHUH 00ecreunBaloT BapUCTOPbI
(orpannuuTenu THa 2), ¥ cpabaThiBaHUE Pa3psIHUKA HACTYMACT TOJBKO MPH Pa3pSAHBIX TOKAX CO
3HAYUTEIBHO OOJBIIMMU SHEPTUSAMH.
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L1 v o L1

L1 v L1 L2 e L2
L2 * L2 L3 ® ® L3

L3 4 L3 N
PEN Ne  PEN | PE

Tvna |
\ 4\ 4 OrpaHuumTenu V|V v vl VY mna 2
nepeHanpshkeHuin

na 1 OrpaHnuunTenu

nepeHanpspKeHuin
TMna 1

TN-C-S TN-C-S

Puc. 21. Hckniouenue pacyennsirowux snemenmos. @) cxema ozpanuuumenei muna | ¢ Huskum
VpOBHeM HanpsiceHus: 3aujumsl, b) cxemvr coedunenus ocpanudumeneti muna 1 ¢ HusKum
VPOBHEM HANPSICEHUS 3aAWUmbl U O2panudumenel muna 2

2.4. TIpuHIMIBI CO31aHUsI MHOTOCTYNIEHYATON CHCTEMBbI
OrpaHMYEeHUA MePeHANPAKEHUH

[Ipuctynas k co3qaHUIO B 3JEKTPUUYECKON HMHCTAISIIUU CHCTEMBl 3alIUTHl OT BO3AEWUCTBUS HaCTU
TOKa MOJHUM K OT Pa3HOro pojAa TNEPECHANPSIKEHUU CIIEIyeT NPOBEPUTh KAaKHE CpEelICTBA
MOJIHHAE3AIUThl HMCIOIb30BaHbl Ha O0BEKTe (BHENIHSS W BHYTPCHHSS MOJIHHE3AIUTa), a8 TaKKe
MIPOBECTH OCMOTP UX COCTOSIHUS HA JAHHBIA MOMEHT.

Ecniu npu co3gaHuM  MOJIHME3AIIUTHOW HMHCTAJULIMM  ONpEJeNieH TpeOyeMblil  ypOBEHb
MOJIHHE3AIUThl, TO TpHU MOAOOpe OrpaHUYUTeNel NepeHanpsbkeHud Tuma 1 cieayeT NpUHATH
npeesbHbIe 3HaY€HUS TOKA MOJIHUU B COOTBETCTBHUHU C BHIOPAHHBIM YPOBHEM 3aIUTHI.

IIpu co3ganuy CHCTEMBl OTPAHUYECHUHN TMEPEHANPSHKEHUN B JIEKTPUUYECKOW MHCTAIUISILUM CIEAYET
MPUHATH BO BHUMAHHUE CIIEAYIONINE TPEOOBaHMsI, KacaloIIUecs: OrpaHHYUTENCH epeHanpsHKeHUH:

e Yucio orpaHHYHTENCH NEpeHANPsHKEHUH W CIIOCO0 WX MOHTa)Xa CIEIyeT MPHCIIOCOOUTH K
CHCTEME CETH U K TpeOyeMoi KaTeropuu rnepeHanpsKeHui.

e OrpaHMyHUTENH CIEAyeT pa3MenaTh TaKUM 00pa3oM, 4TOOBI OHM 00eCTIeUnBaINd OTPaHUYCHUE
MIEpEHANPSKEHUI 10 YPOBHEW, HUYKE BEJIMYUH UMITYJIbCHOW YCTOWYNBOCTH yCTPOMCTB.

e VYCTOWYMBOCTh K KOPOTKOMY 3aMBIKAHUIO OTrPAHUYMUTENEH TMEepeHAnpsHKEHUs JOJDKHA
COOTBETCTBOBATh OKUJAEMOW BEIMYMHE TOKA KOPOTKOTO 3aMBIKaHHs , KOTOPBIH MOXET
BO3HUKHYTH B MCCTC, I'’IC YCTAHABJIMBAIOTCA OIrPaHUYUTCIIN.

e CoxpaHsTh, B COOTBETCTBUU C TPEOOBAHUSAMHU HPOM3BOJIUTENS, HAMMEHBIINE OIYCTUMbIE
PacCTOSIHUS MEXKIY:

0 OTPaHUYUTEIISIMU PA3HBIX TUIIOB,
0 OTPaHUYUTEISIMU U 3alUIIAEMBIMU YCTPOUCTBAMU,
o] pa3psAHBIMU OIPAaHUYMTESIMU NepeHaNpsHKEHU Tuna 1 u aApyruMu ycTpoicTBaMu B

MecTax MOHTa)a orpaHH4YHTeNeH (B ciiydae BIOpOCca ra30B HAPYXKY M3 OTPaHHUUTEIS)

Ilonbupast orpanmumrenn Tuna 1 W 2 W co3gaBas CUCTEMbI 3alllUThl, PEKOMEHIYETCS
MPUACPKUBATHCS TPeOOBAHUM, TIPEACTABICHHBIX B Tabuie 14.
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Tabmuua 14. Ocnosnvie mpebosanus, onpedensowue NPUHYUNBLL NOO0OOPA ocpanuyumerel

nepenanpsiicenuti muna 1 u 2

OrpaHuuntenu

MpuHUMnbl Nogbopa cxemM orpaHn4YMTENEN

OrpaHuuntenu
Tvna 1

Cxembl orpaHuuuTenern Ttmna 1 [JOMKHbI  OblTb  YCTAHOBMIEHbI 3a  [MaBHLIMM
npegoxpaHntensamn, BOMM3M MecTa BBOAA  3NEKTPUYECKOM  WHCTanNnsauum B
CTpOUTENbHBIN 0O6BEKT , 0ONagaroLLMIin MOMTHUE3aLNTHBIMIN YCTPOUCTBamMK (kabenbHble
pasbeMmbl, WKagbl PSAOM C pa3bemMaMu, FMaBHOE pacnpeaenuTenbHOe YCTPOMCTBO).

Cxema coeguvHeHun orpaHnyuTenein [ormkHa ObiTb COOTBETCTBEHHO nodobpaHa K
cucteme ceTu.

CrnenyetT oueHUTb 3SQGEKTMBHOE 3HAYEHWE HamnpsKeHUs OnuTenbHonm paboTol
OrpaHNYNTENS], a TaKKe YPOBEHb OrpaHUYEHUS UMNYIbCHBIX HAMPSHKEHWIA.

[MpoBoga, ucnonb3dyemble Afs MNOACOEOVMHEHMST OrpaHMuMTENEen [OOMKHbI ObiTb MO
BO3MOXHOCTM KpaTyanmwumu (gnuHon meHee 0,5 m). Ecnm TpygHO BbBINOMAHWTBL 3TO
TpeboBaHne cnegyet NPUMEHWUTb OrPAHMYUTENUC OBOWHBIMWU 3aXKUMaMU B CXeMe
coeanHeHun Tuna ,V”.

YknagblBasi NpoBofa, COEAVHSIIOLIME OrpaHUuuTenu, crnedyeT yyYecTb BO3MOXHOCTb
BO3ENCTBMSA Ha HUX AUHAMUYECKUX CUM, BbI3BAHHBIX MPOTEKALLIMM TOKOM MOFHUN.

Onpegennte  NOTPEBHOCTb  MPUMEHEHWSI  OOMOSHUTENbHBLIX  YCTPOWCTB
NpeaoXpaHsIloLLMX OT CBEPXTOKOB, yCTaHaBMBAEMbIX NMOCIeAoBaTeNbHO

C orpaHnynTensamu Tuna 1.

MpYMeHAs orpaHNYUTENN C OTKPbLITBIMM PaspAdHUKaMU crieqyeT y4yecTb OnacHOCTb,
KoTopas co3daeTcsl BbIGPOCOM rasa unv nogobpaTtb orpaHUYUTENW C paspsidHUKAMU B
KOPMYCHOM WCMONTHEHUM.

|-|O,El,06paTb orpaHun4nTenn C OorpaHnMYeHHbIMW CONpPOBOXAOAKWLWMMU TOKaMu B UenAax
NCKIMIOYeHna Cpa6aTbIBaHI/IF| rMaBHbIX CBEPXTOKOBbIX NPeaoXpPaHUTENbHbIX yCTpOIZCTB.

npOBepMTb Tpe6OBaHMﬂ, Kacawuwmeca MeCT MOHTaXa ,EI,I/ICt)d)epeHLI,MaJ'IbeIX TOKOBbIX
yCTpOIZCTB MO OTHOLUEHUIO K CXeMe orpaquMTeneﬂ.

OrpaHuuntenu
TMna 2

Cxema coefuHEeHun orpaHuuMTener Tuna 2 [ormkHa ObiTb  COOTBETCTBYHOLLUM
obpasom nogobpaHa K cucteme ceTu.

MecTo MOHTa)Xa CXeMbl OrpaHuMYMUTENEN NepeHanpsKeHWn Tuna 2 3aBUCUMT OT €ero
HasHayeHuss. B cnyvae [OBYXCTyNeH4YaToM CXembl 3TO pacnpefenutenbHble
YCTPONCTBA Ha OTAENbHbIX 3Taxax, BTOPUYHbLIE pacnpenenurTenibHble YCTPOWCTBA,
pacnpegenutenbHble LWNUTbI BHYTPU oObekTa. Ecnn He nosiBnsieTcss onacHoCTb
BO3ENCTBMSA TOKa MOJSIHUM, TO CXEMbI OrpaHMYMTENEN TUNa 2 MOXHO YCTaHaBnMBaTb
B MeCTe BBOAA MHCTanmnAuum B o6bekT ( BMECTo orpaHnuntenen tuna 1).

Oﬂpeﬂeﬂl/lTb I'IOTpe6HOCTb NPpUMEeHeHnA OONONMHUTENTbHbIX CBEpPXTOKOBbIX
rlpep,oxpaHMTeneVl nocriegoBaTenbHO C orpaHudnTenem Tmna 2.

MNpoBoga, vcnonb3yemble ANS NOACOEAMHEHMS OrpaHuuMTens, [AOSKHbl ObiTb Kak
MOXHO Bornee KOpoTKuMKM (AnnHa MeHbLue 0,5m).

npOBepMTb Tpe60BaHI/IF| KacarLwinecsa Mmecta MOHTaxa ,EI,I/ICt)(bepeHLLMaJ'IbeIX TOKOBbIX
yCTpOI;ICTB OTHOCUTEJTIbHO CXEMbI OrpaHW-IMTe.I'IeVI.

CnenyeT cobniogath TpeboBaHMsA pacCTOAHMI MeXay orpaHuinTenamm 1 um 2.

Ecnn coxpaHeHue Tpebyembix pacCTOsIHU HEBO3MOXHO, TO crieayeT  MNPUMEHUTb
cuennsaowmne UHAYKTUBHOCTA UNN OrpaHMYMTENM TMNal CO CHUXKEHHBLIMWU YPOBHSIMU
HanNpsHKEHWN 3aLLnThI.

Bo BpemMA ncnbiTaHW  n3onsaumm SﬂeKTpVIHeCKOVI WHCTannAunnm BapUCTOPHbIE
orpaHuMuuTenu Tmna 2 LOOJSIKHbI OblTb OTKIHOYEHbI WK, ecnu cyulecTByeT Takad
BO3MOXHOCTb,ClnelyeT BblHYTb BKIaaKnu C BapuCTopamMmun.
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3. OrpannunTe/In nepeHanpsikeHnii Tuna 3

OrpannyuTeny MepeHanpsHKeHud Tuna 3 00ecreuMBaloT 3alUTy YCTPOWCTB OT — aTMOC(EPHBIX
HIepEHAIPSDKCHIUHN, BBI3BAHHBIX OTIAICHHBIMH (HECKOJIBKO COTEH METPOB) aTMOC(EPHBIMH Pa3psiiaMy OT
00BEKTa, a TAKKE OT TEpeHANPSHKEHUH B KaHAJIAX CBSI3M, BO3HHUKAIOIIMX B PEATBHBIX HJICKTPUUYECKHX
MHCTAUIIMAX BHYTPH CTPOUTEIBHOTO 00BEKTA.

OcHoBHast HHPOpMALKS O 337a4aX OTpaHUYHUTENeH TUNa 3 U MPUHLIMIAX UX MOHTa)Ka MPEICTaBICHA
B Ta0imie 15.

Taéauna 15. OcHoBHBIE TPeOOBaHMS, KACAIOIINECS OrPaHUUYHUTENEH THa 3

MpameTp XapaktepucTtuka
OpaHunyeHne nepeHanpsKeHnn Mexay:
3apgaun .
e pa3oBbIM NPOBOAOM L 1 HenTpanbHbiM N,
e npoBogamun HeuTpanbHbiM N 1 3aWNTHBIM PE.
MpumeHeHwue B cryyae:
e HanuuMsa CrMLIKOM BOMbLUMX PacCTOSIHUIA MEXOY CXeMaMWn OrpaHM4nTeEnen
Llenecoo6pasHocTs nepeHanp;DKeHW TMNa2u 3au4mu4e3eMb|Mw yCTpOMCTBaMlll, )
NPUMeHeHIs * 3almTa YCTPOMCTB C HEM3BECTHON NPOTMBOMMMYLCHON YCTORYNBOCTLIO
UMM C MeHblUen YCTOMYMBOCTLIO , YeM OcCTarbHble YCTPOWCTBA,
paboTatoLime Ha JaHHOM OObeKTe.
Ha wwnHe 35MM B KopoOkax, rHe3gax, B KabenbHbIX KaHanax,
MoHTax

HEenocpeacTBEHHO B THe3Oax WM Kak MEepPeHOCHble CXEMbl, BTbIKAeMble B
rHesga, B yCTPOWCTBAX.

O6beM MOBEPOYHbIX

. McnbiTaHns HoMUHaNbHBIM UMMYNbCOM HanpsixeHue-Tok 1,2/50-8/20.
ncnbiTanmn knacca |ll Y P

TunoBble
0603Ha4YeHns Orpannuntens MOV | SPD 3
Tvna 3 |
Obuwmn Bug
. B apuCT OpHbI
OﬁLLMM BuA orpaHuyuren

B peanbHbIX yCNOBUSIX HeNb3s M30€XaTh MPSMBIX YAApOB MOJIHUM B CTPOUTEIbHbIE OOBEKTHI WU
pa3psoB, MPOUCXOASAIIMX MO COCEACTBY C HHMH. DTO OOCTOATENIHCTBO NPHBOAUT K TOMY, YTO B
ANIEKTPUYECKUX MHCTAJUIALMAX OIPAaHUYUTENU MepeHanpsbkeHuid Thna 3 QyHKIMOHUPYIOT COBMECTHO C
OrpaHWYUTEISIMU TUNIa 1u 2 ,co37aBasi MHOTOCTYTICHUYATHIE 3aIIUTHHIC CXEMBI.

[lepen mnpuHATHEM pelieHUs O TNPUMEHEHHH OrpaHUuYuTened Tuma 3 CIeAyeT OCHOBATEIHLHO
MIPOAHATM3UPOBATH 11€JIECO00PA3HOCTh 3TOTO, YUUTHIBAS:

®  TMPUHATHIA 3amac Mo HANMpPsHKEHUIO ( pa3HUIy MEXIYy MAKCUMAIIbHBIM HAIPSDKEHHEM, KOTOpPOE
BBIJICP)KMBACT YCTAHOBKA M YPOBHEM HAIPSHKCHUS 3aIIUTBI OTPAHUYUTEIIS),

e  CIoCO0 MPOKJIAIKH MPOBOJIOB OT CXEMbI OrPaHUYMTENICH TUIA 2 0 3allUIAeMbIX YCTPOHCTB (
Harp., IPOKJIaKa y BHEIIHUX CTCH, BHYTPH 00BEKTA, B METAJUTHUCCKUX KaHAJIAX),

®  CYIICCTBYIOIIME B HHCTALIIHUA CHCTEMbl OrpaHuuurtesncii ( Hamp., OrpaHHYHMTENd THIA 2
MOTYT OBITh €IMHCTBCHHOM 3aIllMTHOM CXeMOW Wi paboTarh ¢ OrpaHHUMTENlsIMH THIa 1 B
JBYXCTYTIEHYATOH CXEME ).

B 3aBucmMOCTH OT BBIIIEHAa3BaHHBIX q)aKTOPOB, A0IIYCTUMOEC PACCTOAHHUEC MCKAY CXEMaMU
OFpaHHqI/ITeHefI THNa 2 U 3aluIacMbIM yCTpOfICTBOM MOJKET OBITH OT HECKOILKUX J0 HECKOJIBKHUX
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JeCATKOB MeTpoB. OrpaHWuuTEeNny THMAa 3 IOJDKHBI 00agaTh aKyCTUYECKUMH WM ONTHYECKUMHU
MHIMKATOpaMH TIOBPEXJICHUH, a B HEKOTOPBIX CIIydYasX IOMOJHHUTEIBHBIMH 3a)KUMaMH, KOTOPBIC
MOTYT OBITh UCIIOJIB30BAHBI ISl CUTHAIN3ALNH TIOBPEKICHUS Ha PACCTOSHUH.

[TpumMepbl COeMUHEHHH BAapUCTOPOB M HCKPOBBIX Pa3psIHUKOB (MM Ta30BBIX pa3psAHUKOB) B
TUIOBBIX OTPAaHIMYUTENSAX TUMA 3 IPECTaBICHBI Ha pHC.22.

c) d)

Puc.22. Ocpanuuumenu nepenanpsiscenuii muna 3; a),€)cxembl munosvix oepanuyumenei, b),f )
Hanpsixcenue mexcoy nposoonukamu L i N, C) nanpsowcenue mesxncoy nposoonuxamu N u

PE, d) nanpsiorcenue mesxncoy nposoonuxamu L u PE, Q) nanpsiocenue medxncoy npogoonuxamu
L u PE, a maxorce N u PE.,

B npencraBieHHBIX cxemax JUIsl 3alUThl OT HANpsDKEHUH, BO3ZHUKAIOIMIMX MeEXIy (a3oBBIM U
HEUTpaJbHBIM IPOBOJHUKAMHU HCIOJB3YIOTCS BapUCTOpBl. Pa3HMIly TIOTEHLMANIOB MEXAY
npoBogaukoM PE u mpoBomuukamu N | L orpaHHYMBacT HCKPOBOM Ppa3psAHUK MM Ta30BBII
pa3psAIHUK.

Ha puc. 22 Ttaxke mnpencraBieHbl (OpMbl HaNpsOKEHUH, KOTOpbIE MOSBIAIOTCA Ha BBIXOJE
OTpaHHYMTEIIS TIPH [OJJaue Ha ero BXOJ pa3psaoB Hamnpsokenue-tok 1,2/50 — 8/20.

Crnenyer 3amMeTuTh, 4TO IpPABUIBHO IMOAOOpPAHHBIM M YCTAHOBJIEHHBIH OTrpaHMUYMUTENb THUNA 3
o0ecrieynBaeT 3aIIUTy HECKOJIBKUX COCEAHHMX THE3 TOM JXe caMOil OJHO — WiIn Tpex(daszHoii
UHCTAJUIALUY.

B ciyuae 3ammThl 4yBCTBHTENBHBIX JJICKTPOHHBIX YCTPOHCTB MOXET BO3HUKHYTH HOTPEOHOCTH
JOTIOJTHUTEIIBHBIX  (DUIIBTPOB , CO3MAIONIMX OJHY CXEMy C JJIEMEHTaMH, OIPaHUYUBAIOIINMHU
nepeHanpsbkenus (puc. 23).
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Puc. 23. OrpannuunTens nepeHanpsbkennii tuma 3 kinacca lll ¢ gomomuautensHbpM GuiibTpoM, a,b )
CXEMBI CHUCTEM OTpaHUYUTENeH MepeHaNpsDKeHUH, C) BpeMEHHAs quarpaMMa HampsyKeHUs
Ha BBIXOJIC OTPaHUYNTENICH

4. JkeniiyaTanus U KOHCEPBAIMs OrPaHUYNTe el mepeHanpszKeHni

OrpanuunTteny TepeHanpspDkeHud Tuma 1 kak 4acTh MOJHHUE3ANIMTHON WHCTAISIUN JOJKHBI
MOABEPTaThCsl OCMOTPAM B CPOKH, KOTOPBIE TPEOYIOTCS MO JEHCTBYIOIIMM HOPMaM MOJHHUE3AIIUTHI.
CnenyeT mpoBepuTh, HE HMEIOTCA JIM TPU3HAKH MOBPEKACHUN YCTPOWCTB, OTPAaHUYMUBAIOIINX
NCpCHANPSIKCHUS .

JIONOTHHUTENBHO B CiIy4Yae NPUMEHEHHs NpPEIOXpaHHUTENICH, BKIIOUYEHHBIX ITOCIEIOBATEIBHO C
OrpaHUYUTCIIAMU, PCKOMCHAYCTCA MPOBCPKA UX COCTOSAHUSA IOCIIC Ka)K,HOﬁ TpO3bI HAZ 06’LCKTOM NI
nocye cpabaThIBaHHSI TJIABHBIX CBEPXTOKOBBIX MPEIOXPAHUTEIICH.

KonkpeTtHas nnpopManus , Kacaromasicsi KOHCEpBaIllUU U MPOBEPKH YCTPOMCTB 3AIMUTHI COJIEPIKUTCS
B PN-IEC 61024- 1- 2B 5T0ii HOpMEe yCTaHABIMBAETCS, UTO:

e [IpOBEpKAa OrpaHUYUTENIeH MepeHaNnpsHKeHUH SABISETCS YacTbi0 MPOLENyphl MPOBEPKU
MOJIHUE3aTUTHON MHCTAJUISILINH,

e  [pOrpamMmbl MPOBEPKHU M KOHCEPBALUHU JOJIKHBI OBITh YTOUHEHBI B COOTBETCTBYIOIIUX OpraHax
aM00 C TPOEKTUPOBUIMKOM MOJHHE3AIIUTHON HMHCTAUIALNM, C HUCHOJHUTENeM paldoT B
COOTBETCTBUU C JIOTOBOPEHHOCTHIO C BIIAJIEIIBIIEM WIIM C HA3HAYCHHBIM UM TPEJICTABUTEIIEM,

®  DBJIEKTPUUYECKHUE XapaKTEPUCTHKHU YCTPONUCTB AOKHBI ObITh COXpaHEHHI,

® €ClIn  CTPOCHUE MOABEPIIIOCH MOI[I/I(bI/IKaHI/II/I WJIN HU3MCHCHO €I0 Ha3HadY€HUC, TO MOXKET
OKa3aTbCiA HGOGXOIII/IMBIM HU3MCHCHUC CUCTCMbI OTpaHUYCHUA HepeHaHpﬂﬁ(eHHﬁ.

Co3znaBasi mporpaMMbl  OCMOTPOB M KOHCEPBAIIMH, CIEIYyEeT YCTAHOBUThH YAaCTOTY MX MPOBEACHHUS, a
TaKXKe TOYHBIN 00BEM, KOTOPBIH TOKEH COACPKATh CIEAYIOUINE MPOIICTyPHI:

® [IPOBEPKY TEXHUUECKOH JOKyMEHTAIIH,
®  OCMOTP,
® [IpPOBEJICHUE UCIIBITAaHUH,

®  CO3JaHHWE MPOBEPOYHON JOKYMEHTAIUH.

[IporpamMmma nomKHa TakKe COJAEPKATh PEIICHMSI, KACAIOIIUECS MPOBEPKU YCTPOMCTB OrpaHUYEHUS
nepeHanpsbkeHunii. B cimydyae pacmmpenus , 100aBIeHUN WM WHBIX M3MEHEHUH B OOBEKTC HIIH B
ANEKTPUYECKON MHCTAIISIUU CIIEAYeT IPOBEPUTh HEOOXOIUMOCTh JIOTIOJIHEHUN B CHCTEME 3alUThI
OT IepEHaIPSKEHUMN.

[IpoBepKy MOJHME3AMNUTHON UHCTAIUISIUU U OTPAHUYUTENEH NepeHanpsHKeHUI TOJKEH BBIIOJIHATD
CIIELMAIUCT 110 MOJIHHUE3AIHUTE.

WNHutepBanel Mexay MOCIEIYIOUMMU IPOBEPKAMU MOJIHUE3AIIMTHON MHCTAUIALMKM, U TEM CaMbIM
OTpaHUYUTEIICH TIEpeHAIIPSDKEHUH MTpeIcTaBlIeHbI B Ta0mie 16.
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Tabauua 16. Mumepsanvt mescoy nposepkamu MOJTHUE3AWUMHOU UHCMATIAYUU

ypOBeHb MOJTHUE3ALLNTDI

I'IpomemyTKM mMexay oByma
nocnegosaTtesibHbIMU

WHTepBan mexay KpUTu4eckumm
npoBepKamu yCTPONCTB

nposepkamu

| 2 roga 6 mecsueB

I 4 ropa 12 mecsueB
Hwnlv 6 net 12 mecsues

B HpeI[CTaBJIeHHOﬁ Ta6n1/1ue IPUHATBEI BO BHUMAHUC HE TOJIBKO ITOJHBIC HCIIBITAHUSA W MPOBCPKaA
HHCTAJUIANH, HO TAKXKXE BO3MOKHOCTU IIPOBCACHHUA 3HAYUTCIBHO 0oyiee YaCTBHIX OCMOTpPOB (HO

KpaitHell Mepe, pa3 B roly WIH JaXKe KaKIbIe TOJIT0/1a).

CobmroieHue BIIEU3I0KEHHBIX MPUHIIUIIOB IOJKHO 00€CTIEYUTh YBEPEHHYIO U HAICKHYIO 3aIUTY
YCTPOMCTB OT HANpSDKEHUS U pa3psSAHbIX TOKOB, KOTOPbIE MOTYT MOSIBISATHCS B 3JIEKTPUUECKOMN

UHCTAJIIALNHA.
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