b3 11—92/7

METOANWYECKHUE YKA3AHHUA

COBMECTUMOCTb TEXHHYECKHX CPEIACTB
JIIEKTPOMATHHUTHAMA

PAJIMONIOMEXH MHJ1YCTPUAJIbHDIE
OT BO3AYIUHBLIX JIMHUN
3JIEKTPOTIEPE JAUH
U BBICOKOBOJIbTHOIO OBOPYIOBAHUS

[IPAKTUYECKHUE PEKOMEHIOAIUHWHU MO YMEHBIIEHHIO
PALJHONOMEX

PIl 50—724—93
(CUCTIP 18—3)

USJATEJBCIBO CTAHIOAPTOB
Mocksa

1993


http://www.mosexp.ru/proektnye_raboty.html
http://www.mosexp.ru/proektnye_raboty.html
http://www.mosexp.ru/proektnye_raboty.html

HHPOPMALLHOHHDBIE JAHHDIF

1. IOATOTOBJIEH H BHECEH TexnuueckuM KOMHTeTOM CTaH-
AApPpTH3ANMH B 0CJACTH 3JEKTPOMATHUTHOH COBMECTHMOCTH TEXHH-

yeckux cpeacts (TK 30 IMC)

PASPABOTYHHKH

JI. B. TumaloBa, KaHJA. TeXH. HayK (pykoBoauteab Tembl); C. B.
KpbliioB, KaHA. TeXH. HayK

2. YTBEP)XIEH U BBEIEH B OAENCTBHUE HocraHorjieHuem
lNoccranpapra Poccuu or 14.01.93 Ne 11

3. Hacroswmui PJl noarorosiden meronoMm npsimoro npumeHenuns Ily8-
aukauau CUCIIP 18—3

4. BBEAEH BIIEPBDIE
5. CCbIJIOYHbBIE HOPMATHUBHO-TEXHHUYECKME JOKYMEH-

Thl

O6osnavegue HTJI, Ha KOTOpbIH
JiaHa CChlJKAa HoMmep nyHkKTa, NpHJAQXKEHHSA

—r— - —

pa _— i — —

=

I'OCT 14777 76 Beejenne
P/ 50—723—93 Beepenne, 11, 132, 14, 21, 23, 24
Beegenne, 2.1, 2.2, 2.3, 24

P/l 50—725—93

Pepaktop T. b. Hcemaunosa

Texuuueckuit pegakrop B. H. Masekosa
Koppextop E. H. Mopososa

Cnano B na6 05.02.93 Tlomnm K ney 020393 <dopmar 60X90!/,s Bymara Tunorpadckas,

I'apuurypa aurepatypHaf. I[leuaTh BBICOKast, ¥ea. u a. 1,0 VYeca. kp.-orr. 1,0, ¥Ya.-u3a. a. 1,02
Tupax 429 s5k3., 3ax. 74. Hszn. Ne 1326/4, C. 29

Opnena «3nax Ilouera» M3mareawcTBo craspmaptos, 107076, Mocksa, Koanopesnuii Inep, 14
Tun. «Mockopcku#l meuaTHdK», Mocksa, Jldaur nep, 6.
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PYKOBOA AU JOKYMEHT NO CTAHZAPTH3AULHNK
RS

METOOUYECKHE YKA3AHUA
CoBMecTHMOCTh TEXHHYECKHX CPEACTB SACKTPOMATrHMTHas

PAJLUOTIOMEXH HHAYCTPHAJNDBHBIE OT
BO3AYUIHbIX JHHUW SJAEKTPONEPENAYH Pl 50—724—93
U BHICOKOBOJIbTHOI'O OBOPYJOBAHUS

NpakTHyeCKne PeKOMEHAAUHH NO YMEHBbIIEHHIO
pajzuonomex

OKCTY 0111

Jlara BBejAcHHUS 01.07.93

Hacrosiiige MeToaduecKde yKaszaHUs PacnpoCTPaHSIIOTCH Ha JHHHHU
anektponepenaud (JIDI1) H uxXx BHICOKOBOANBTHOEe 000pYAOBaHHe U fB-
JISIOTCA ayTeHTHYHBIM TeKcTtoM nepesoaa llyb6amkamuu CHUCTIP 18—
3 ¢ JAOMNOAHHTENbHBIMH TPeOOBAEHAMH, OTPAXKAIOUIUMH NOTPeOHOCTH
HapOJHOrO X0349KCTBA.

TpeboBaHHuA HACTOAIUHX METOAHWYECKHX YKa3aHHH ABJAKTCA pe-
KOMEHAYEeMbIMH,

BBEAEHHE

B MeroanuecKHX yKasaHHAX DAcCMAaTfHBaWTCA MeToan oORapy-
KeHUs] Ae(PEKTOB H HAXOXKICHUS MeCcT Ae(eKTOB, NPUBOAAHIUX K He-
O0OBIYHO BBLICOKHM YPOBHAM IIOME€X, H YKAa3blBAlOTCA NMPODHIAKTHUECKHE
H pDEeMOHTHble MEPONPHSATHA, KOTOpble OOBIYHO MNPOCTHI B OCYLLECT-
BJCHHH, ¥ AAIOTCA (POPMYJB AJA NPOTHO3HPOBaHHs HauboJiee BepOsT-
HOrQ noJsi PajguoloMeX JIHHHH JJf Pa3JHYHBIX [OTOAHBIX VCJIOBHH,
KOrja paauondMeXu BhI3bIBAIOTCSA KOPOHOH HA MNPOBOAAX.

MeTtoguyeckre yKa3aHusi PACHPOCTPAHSIOTCA Ha H3JYyYeHHS OT BO3-
AYyWHBIX JHHHH 3JIEKTpolepefayyd M BBHICOKOBOJLTHOrO 000pyroBaHud,
paboralolinx NpH Hanps:keHHH 1 KB u Bhillle, KOTOPble MOIYT BhI3bI-
BaTh Mellaioliee AeHCTEWe pajuHonpHeMy B noJjoce wacror 0,15—
300 MI'w*, uckaouas nojag OT MOJE3HBIX CUTHAJOB, NepefaBaeMuIX HO
JIDII.

TepMuHH, TpuMeHsieMBEIE B HACTOSIIMX METONHYECKHX VKa3aHHAX

H HX onpejenenus, npusedenn B P 50—723, PI1 50—725 u TOCT
14777.

* B oTeueCTBEHHOH HOPMATHBHO-TEXHHUECKOH MOKYMEHTAUMM JAeHCTBYIOT HODLibE
B noJigce yactor 0,15—~1C0) MTIL

© HsnateascTBO cranmapros, 1993
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I. NIPAKTHKA TNIPOEKTHPOBAHHSA JI3NI U CBA3AHHOIO C HUMH
OBOPYINOBAHHA C WUEJIBIO PETYJIHPOBAHUSA NMOMEX
PALHO- H TEJAEBH3IHOHHOMY NIPHEMY

1.1. Kopoena na nposoaax

Ilpu npoeKTHPOBAHHH JHHHH JJs TOTO, 4YTOOB PAAHONMOMEXH OT
KOPOHB Ha NPOBOJAAX He NpPeBHLILIAJH JONYCTUMBIH YPOBeHb, CJaeRyeT
paccCMaTpUBaTh reoOMEeTpHUeCKHe mnapamerps JAHHHM. Haunbosee pax-
HEIMH NapaMeTpaMu SABJSIOTCS AHAMETD NMPOBOLA H YHCNO NPOBOJOB B
dase. Hpyrue napamerpn JIDII, KoTOpble MOryT H3MEHSTLCS, TAKHE
KAK paccrosiide Mexay (asamMH, BbBICOTA NMPOBOJOB HAJA 3eMJed HJIH
rar paciienyeHHa y4Ka, OKa3blBAKOT MeHbllee BJAHAHHE HA YPOBEHb
paguonoMmex. Ha npaktuke OHH OOBIYHO ONPEAEJAIOTCH MEXAHHUYEeCKH-
MU TpeboBaHuAMH H TpeOOBAHUAMH 3JIEKTPHUYECKOH IPOUYHOCTH BO3-

AYWHBIX POMEXYTKOB.

KoJiHuecTBeHHBiE 3aKOHBI, KOTOPLIE ONpPEeAeNsiOT YPOBeHb IMOMEX,
co3faBaeMbix KopoHor Ha npoBofax JIIII, npusegensnr B P 50—723
H B pa3A. 2. OTH 3aKOHbl OObBIHHO NPeMEeHANT KAaK K BHUTHIM, TaK H K
rAaJKuM MPOBOAAM, TaK KaK HErJ1aAKOCTb MNOBEPXHOCTH, BhI3BAHHAA
CKPYTKOH, CYLU€CTBEHHO He BJIUSET Ha YPOEEHbL IIOMEX, OCOOEHHO
Korjila  INpoBOJa  MOKpbhie MHMJAM  BJaaxHoie. Hagauuyue  ouapa-
NaHHBIX MJAY TOJOMAHHBIX  IIPOBOJIOK HJAH  NPUCYTCTBHE  HA
NPOBOJIOKAX OTJOXKEHHUH NOCTOPOHHHX BElEeCTB, TAKHX KaK IpPA3b HJHU
HAaCeKOMble, MOXeT NPHUBOAHTH K CHJBHBIM JIOKAJLHBIM pas3psjlam Ko-
DOHBl BCJAEACTBUE BHICOKHX MECTHBIX TpPajUeHTOB HANPAXKEHUHA, YTO
MOXKeT 3HAUHTeJbHO MOBBICHTH ypOBeHb NOMex OT JauHHH. Ilo 3Tok
npuyuHe HeoOxoauMo u30eraTh IOBpeXJeHHUS IOBEPXHOCTH INIPOBOJA
npu coopyxeuuu aunud. Caegyer obOpaulateCsi OCTOPOXKHO C HPOBO-
AaMH NPU TPAHCHOPTHPOBKE H COOPYXKEHHH JHHHH H NPUMEHHATb CO-
OTBETCTBYIOIIHE Mepul, 4TOOHM H3(exXaTh KOHTAaKTa NPOBOAA ¢ 3eMJeH
HAK ApyruMu o0bekraMu npH HatsaxeHuw, lLlenmecooOpasHo Takxke
usberarp HaHeCeHHUS CMA3KH Ha MOOBEpPXHOCTH MPOBOAA AJA 3aLIUTH
er0 MPH TPAHCNOPTUPOBKe M THAXKEHHH. B ¢BA3UH C yBeNHUCHHEM TeM-
nepaTypsl IIpOBOfA HPH NOJade HanpsiKeHHs, OCODEHHO B XAaPKYyKO
MOroAy, UNPOUCXOAHT BLIAABJUBAHHE CMa3kKH HapyXKy, HPHIHIAHHE
rpSI34, BO3HHKAIOT 30HH C BBHICOKUMH MECTHBIMH IpajiieHTaMH, a BIIO-
CAeNCTBHH — paanonoMexu. Korpa nias 3aliuTel OT KOPPO3HH cMa-
3bIBAIOT CTAJNILHOW cepAeYyHHK W BHYTpPEHHHe NOBHBB NpoBOJAAd, CMa3s-
Ka A0JXKHA BRIOUPATHCH TaK, YyTOOL OHA He BBHITEKAJA HA MOBEPXHOCTH

IPOBOAA, fAaKKe [PH HAHBBICILEH TeMieparype.

1.2. Kopona Ha METaAJHYIECKOH apmaTtype

PanunonoMexs, co3faBaeMble KODOHOH Ha MeETaNJHYECKOH apMmary-
pe, TAKOH KAaK NOAMAEPIKHBAIOUIMEe 32XKHMbl, HATAXHbBIE 32XKHMH,
KODOMBICJIA, 3AINMTHBIE KOJBUA, POra, pacHOPKH H T. A., MOryT OHITh
pasnuuyeni. CoorBercrsyionite ¢OpMHl M pasMepsl apMaTtypel MOTYT
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OLiTh 3aJaHBI Ha CTAAHH NPOEKTHPOBAHUA ang H30eXaHHA TOUEK C
BhICOCKHM rpajueHTOM HampsixkeHus. OCTPDHEB H BHICIYNOB Ha apMmartype
cjenyer uiberath, BCe KPOMKH H YIJIBI JOJXHB ObITH XOPOMIO CKPYT-
JIEHBI, TOJIOBKH OO0JITOB [OJIZKHBI ObLITH CKPYrJeHbl H 3KpaHHPOBAHHI.
Baxno Takxe, utoOb 3alllHTHOE LHUHKOBOe MNOKPLITHE HAa apmartype
ObLlJio rIajkuM, OCOOeHHO B TOYKAX MAaKCHMAJALHOrQ IpajHeHTa Ha-
Npsi2keHusi. 3allUTHHE YCTPOHCTBA HHOTJA yCcTAaHABJAMBAIOT AJA 3a-
HIUTH THPJAAHK H30JSTOPOB OT NOBPEXKAEHUH 3JEKTPHUECKOH AYIrou H
AJIsi YAYYILIeHHst paclpeesieHdsi Hampsi)KeHHsg BJOJb THPJASHAB. Tax-
’Ke OHU MO3BOJIAIOT CHH3UTh YPOBHH PAAUOTIOMEX OT 34aXKHMOB Ha MpPO-
BOJAaX, TAK KaK SKPaHHDPVIOT OCTPHSl M BBICTYNH Ha 3ax»XHMaX. KoH-
CTPYKUHH U DpasMephi 3allUTHBIX YCTPOHCTB JOJIKHBI BbIOHpPATHCSA
TakuM o0pa3oMm, uTOOL OHH caMU He co3daBanu paguonomexu. Ha-
IIpUMEP, HCHOJb30BAHUSI NMPOCTHIX POroB cleayer u3derats npu Ha-
NpsKEHUSX, npeBplawmux npudausurensuo 150 kB, a apuamertp
TpyO, oOpasylomux 3aUlUTHYI0O apMaTypy, AoJiKeH OBITh JOCTaTOYHO
OoJsbIUHM, yToOB KOPOHA Ha Hed He BO3HHKaJa npu poxnae. das JIDII
HanpsixkeHHeMm 750 kB u BwIlle onblT 3KCnJiyatandu orpaHHyeH, Co-
BpPeMEHHble 3HAHUS TNO3BOJSIOT T PEeANONOXKUTH, OAHAKO, 4TO OTHOCH-
TeABHO TPYAHO CIIPOEKTHPOBATh 3AUIUTHYIO apMaTypy, NPUroAHVIO [J1d
AOXKJIJHUBBIX YCJOBHH, JaXKe €CJU OHAa BBINOJHAETCH H3 HECKOJbKHX
Tpy6. K B 3TOM cayuae n0JKHBI OBITh pazpaboTaHbl CIElHAJbHbIE
KOHCTPYKIHH KOpPOMbICJA MOLAePXKHUBAIOULIEro 3axXHMa ¢ Te€M, uToObLI
FUPJASAHAA 5KPAHUPOBAJACH PACIUCHNACHHBIM NPOBOAOM M 32lIMIIAJNACH
OT BO3JEHCTBUS 3IJECKTPHYECKOH AYrH COOTBETCTBYIOUIHMH YCTPOHCTBA-
MH, MOHTHDYEeMBIMH HA4 COCTaBJAAKLIHX pacuienjieHHoro npoBOAA.

BaxHo u3beraTp NOBpeXAEHHS apPMaTyphl INPH H3rOTOBJEHHH,
TPAHCHOPTHPOBKE, COOPYXKEHUH U SKCIJAYATAUHM JUHUH,

1.3. HHoBepXHOCTHHIE pa3psaAbl Ha H30JATOpAX

1.3.1. Hucroie usu caabo 3aepa3HeHHble U30AATODbL

Pajguvonomexu, cozpaBaeMble 3THMH H30JSTOPAMH B CYXOM COCTOA-
HUH, MOTYT OBITb OrpaHHUeHbl HCIOJb30BaAHUEM:

U30JATOPOB ¢ TIHIATEJBHO NOAOOPDAHHBLIMH reoMeTpuHell U XapakTe-
PHCTHKaMHu maTtepuaJsia B HauOoJiee KPHTHYECKHUX 30HAX;

3aUHTHO apMaTyphl (KOJIel}, CIPOEKTHPOBAHHON IJs YJyUllIeHHs
pacmpeneseHds HanpsaxKeHHA Ha IOBEPXHOCTH H30JATOpa HJAH BIOJb
THPJSTHABI H30JSTOPOB.

HanpuMmep, ucnonb3opauve NpPOBOASAIIEH TJA3YDPH 103BOJAET VY-
IIATh paclpefeseHde rpajueHTa HanpsiXkKeHusi Ha NOBEPXHOCTIH H30-
JATOpa. B KOHCTpYKUMH 3auIUTHOH apMATypPhl MeTaJJIHuecKoe KOJIbLO,
pPacnofoKeHHOe KaK MOXKHO OJHuKe K H30JATOpYy HJAH, N0 KpaihHedl
Mepe, K NepBBIM ABYM HWJAH TPEM H30JATOPAM THPAAHAL CO CTOPOHDI
BBICOKOTO HamlpsKeHHSd, MOXeT YJAy4ylUaTh pacnpelesieHHe Hampsxke-
HUSI Ha H30J4TOpe HJAH BAOJbL THPJASAHIB H30JATOPOB H IO3BOJISET
CHHU3HThb paavHonoMexy or ruUpJassHAbl. OJAHakKo 3allMTHass apMmarTypa
JA0J2KHA COOTBETCTBOBAaTbH APYrHM TpeOOBAaHUAM, TAKHM KaK NPOYHOCTH
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M30JISIIIUH, 33lMTa H30JSTOPOB OT 3JeKTpUuecKo# AyrH, obeclieynBa-
HHe 3KPAHHPOBAHUS 3aXKHMOB M T. A. (n. 1.2),

PaavonoMmexu OT U30JS9TOPOB, CO3JaBaeMbie¢ B CLIPYIO NOTOAy, Ty-
MaH HJH A0XJIb, OOBIYHO TPYJAHEE OIPAHHUYUTL, UeM NOMEXH NPH CYXHUX
yeaoBusax. OaHako 370T (akTtop peAKo OblBaeT KPHTHUYECKHM [
JIDII, Tak Kak yBeJHYEHHe YPOBHA IOMeX 3a CueT Kamnedab BOJAbl Ha
H3oaaTOpax oOBIYHO MeHee 3HAUATEJNbHO, YeM COOTBETCTBYIOLee yBe-
JUYEHHe TIOMeX, CO3JaBaeMbIX NMPOBOJAMH.

1.3.2. Cunrbro 3a2psa3HeHHble U30AATOPbL

B cyxoM cocTositHHH HOMHMO SIBJCHHHU, KOTOphi€ CO34AI0T MOMEXH
HAa YHCTOM H30JISITOPE, MOTYT BO3HHKATh KODOHHble Pa3psfbl 3a CUeT
HerJaJAKOoCTH MOBEPXHOCTH, CO3]aBAEMOHM OTJNOXKEHUSIMH 3arpsaAsHeHHsd,
Kak ykazaHo B PJI 50—723. Ilpu 3TUX yCJOBHAX [axe TLIATEJbHOE
[IPOEKTHDOBAHHEe PAa3JIMYHBIX 4YacTed H30JAATOpa MOXKeT JaTh MaJibid
>pdexT. 3aiguTHasy apmaTtypa, npuroaHas Ajasi yayduleHHs pacnpeje-
JeHHs HalNpSXKeHUs Ha H30JSATODEe HJU BAOJAb THPJSAHJAB H30JSITOPOB,
MOXeT 3HAUYUTEJbHO CHH3HTH pajAHONOMEXH,

Korga noBepxHOCTh 3arpsi3HEHHOro H30J4Topa  MOKpasi, pajuo-
MOMeXH CO3JAI0TCs HUCKPaMH B CYXHX 30HAX 3a CueT yTeUKH, KaK yCTa-
nopJeo B PJI 50—723. HMHornpa sTH noMexu HMeEIOT OU€Hb BLICOKO-
YAaCTOTHBIe COCTABJSIOLIHE U MOCLYT BJUATH HA PagHo- H TeJEBHU3HOH-
HBI npHeM. LEAWHCTBEHHOH MNPAKTHYECKOW Mepod uX NOAaBJjeHud
SIBJISIETCA OrpaHUuYeHMe TOKOB YTEe4KH IO NOBEPXHOCTH 3arpsi3HEHHOTO
H30JIATOPA, YTO MOXeT ObITh AOCTHTHYTO:

yMeHbllIeHHeM HaNpAXKEHHOCTH M[oJsi Ha H30JfATOpe, HamnpuMmep,
NyTeM yBeJHYeHHS AJHHBl I[IYyTH YTEUKH M0 IMOBEPXHOCTH B OOJbIUEH
CTEMEeHH, YeM HeOOXOAUMO MO 3JIeKTPUYECKOHN NMPOUHOCTH;

HCIIOJNbL30BAHUEM CIE€UHAJbHBIX THIOB U30JSTOPOB, TaKHUX Kak
H30JATOPHI, U3TOTOBJNEHHbIE U3 OPraHUYeCcKOro MatepHana, UJau U30J5-
TOPOB, INOKDBITHIX DOJYNOPOBOAAILEH TJIa3yphlO, HJH KOHCTPYKUHUH
H30JAATOPOB C YBCJNHYEHHOH AJMHOH NYTH YTE€UKH, TAKUX KaK NPOTHUBO-
TYMaHHble H30JAATOPHI, CHELHANbHOH QOPMBL H T. A.;

HaHeceHHeM Ha H30JAATOPH CEJIHKOHOBOM CMA3KH.

1.4, UCKpbl 1 MHUKPOMUCKPBI 32 CYET IJOXHMX KOHTAKTOB, 3ddekToB
KOMMYTaUUH

MeponpusaTuss AJsi YCTPAHEHBHS WJH yMeEHbIUeHHS pPajgHONoMeXx OT
3THX HCTOYHUKOB npuBeAeHbl B pa3A. 3 u B PJl 50—723 coorBercT-
BEHHO.

1.5. Hedextni Ha JIDIT u cBA3aHHOM C Hel 0GOpYAOBaHUM MPU IKC-
NJAyaTanum

Jlaxke ecaH Bce BO3MOXHBIe Mephl NPENOCTOPOKHOCTH INpPeANpH-
HATBH! NIPH HPOEKTHPOBAHUHU H coOpykKeHuH JIDII nan nmoacranuuy ans

OrpaHH4YeHHs pagHoONoOMeX J[JONYCTHUMBIMH 3HaueHHsSMH, npH paboTe
JIQIT moryr HHOraa BO3HHKaTh AedeKTHl, NPHUBOASLIHE K MNOBHLIIIEH-

HbIM TOMeXxaM. JTo MOXeT ObiTb BLI3BAHO OOGDBIBOM MNPOBOJIOK NPO-
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BOJOB, NMOBpEXJAEeHHEM 32XHMOB MJH H3O0JSATOPOB WM HAKOIJIEHHEM
3arpsi3HeHHsl Ha MNpoBoAax M u3oJdasitopax. DBoolule, a3t nedexrdl
JOJIXKHBI yCTPAHATBCA Aada Toro, utobwnl JIDIT morsa paborath HapJe-
KalmuMm oO6pa3oM, BHe 3aBHUCHMOCTH OT TOTO, ABJASIOTCA AU OHU HCTOU-
HuKaMu paauonomex, llepuoanueckoe MnosiBJeHHe IOMeX, BBI3BAHHBIX
3TUMH JAe(eKTaMH, JaeT BO3MOXKHOCThL OOHApYXUTh MeCTa IOBpexXae-
aus JIDII.

MCcTOUHHKH JOKaAJbHBIX pajHONOMEX MOryTr ObITh HaHjAeHbl pas3Jjuy-
HbIMH NpHOOpaMH, TAKUMH KAaK HU3MEpHTEJHd paiHONOMeEX, TeJIeBH3HOH-
Hble NMPUEMHHKH, YJAbTPA3BYKOBBE W onTuveckue dukcatopol. OThic-
KaHHe UCTOYHHKOB TNMOMEX MNPOUCXOJIHUT Jerye, Korga Co34arwTcd nome-
XU TeJeBU3HOHHOMY NpHEMy, TaK KaK MPH O4YeHb BBICOKHX YacTOoTax
TIPOAOJIbHOE 34TyXaHWe NOMexX BAOJb JHHUM OueHb cuabHoe. Korna
CO3AI0TCs ITOMEXH TOJbKO PajaHOBellaHHI0 Ha HU3KHX H CPpedHHX 4Yac-
TOTaX, AJS OTBICKAHHSA HCTOUHHKA IIOMeX MoxXeT TpebOOBAThCA H3Me-
peHye OPOAOJBHOrO 3aTYXAHHS NOJS paauonoMex ¢ NpUMeHeHUeM
TIPH 3TOM ellle H ONTHYECKOro HJH YJabTPAa3BYKOBOro NnpuOOpPOB, KakK
OTMEeUEeHO B pasl. J.

2. METOAblI NPOTHO3HPOBAHHWA BASHUCHOTIO YPOBHA
PALHONNOMEX OT JI31M

KoHKpeTHBIH MeTOJ NPOrHO3HMPOBAHHUA, KOTOPBIH JOJXKEH HCIIOJb-
30BATHCS B CJydyae KOHKDETHOM IPOEKTHpPYeMOH JIHHHH, OyleT 3aBH-
CeThb OT TOrO, ABJASIOTCS JIM HCTOUYHVKAMH TNMOMEX KCPOHA Ha NpPoBOAAX
WJH H3OJATOPHI U apMatypa, T.e. HOJXKHBI JHU NpoBojaa paborath npu
rpajiieHTe Hanpskenus OoJgee, uem 14 kB/cm™ wau meHee, ueM
12 xB/em™*, das rpaiveHTOB HANPSNKeHHT MEXJy 3THMH BeJMyyHa-
MH KakK INpPoOBOJAA, TAK H H30JATOPBl MOLYT BHOCHTH BKJaJ B VPOBEHb
IOMeX NMPOEeKTHPYEeMOH JIMHHH.

2.1. MeToabl, cBSI3aHHbIE ¢ MOMEXaMH OT NMPOBOAOB

B P 50723 npuBenen o0630p pacueTHBIX MeTOAOB IPOrHO3HPO-
BAaHHS, KaK AHAJHTHYECKHX H NOJY3MIHUPHYECKUX, TAaK H 3MNOHUpUYeC-
KMX HJH CPaBHUTEJNbHBIX. AHaJUTHUECKHH METOJ OCHOBHIBAeTCs Ha
pe3yabTaTax H3MepeHHH, NPoBeJeHHbIX Ha KOpPOoTKoM 00pasie npoBoAa
B ONBITHOH KJETKe, U BKJMO4aeT CUeHb CJOXKHBIH aHanau3. Koporku#n
NPOBOJA MOXKHO HCHOBITAaTh NPH JIOCOM XKeJaeMOM (OCTOSTHUH IIOBepX-
HOCTH, a HanpsiXKeHHe pajUHONOMeX H3MepsieTCss ¢ IOMOHIbIO CXeMBl,
npuseleHnoii B PJII 50—725. QOpnako HajJexXHOe INPOTrHO3UPOBAHHE
6asucHoro ypoBHs noMmex oT JIDII1 3a cueT KOpOHH Ha NpoBOAAX MO-
XKeT OBITh IOJYUYEHO TOJILKO B pe3yJbTaTe HCHbITAHHA NpPH BJAXKHBIX
YCJOBUAX, TAK KAaK B 3TOM ¢Jyyade YHCJAO OTAENBbHBIX UCTOUHUKOB KO-
POHBI HA eJHHHUUY JAJHHBI JAOCTATOYHO BBICOKOE AJS YAOBJETBOPUTEJb-

* CooTBeTCTBYET aMIIMTYAHOMY 3HaueHHio 20 kB/cM.
** CoOTBETCTBYeT aMIJUTyAHOMY 3HauenHio 17 xB/cwm.
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HOH CTaTHCTHYeCKOH BHIOOpKH. J[as JHHHH NOCTOAHHOrO TOKA [JSA
pacuera ypoBHS NoMeX HeOOXOAMUMO I0JIb30BATHCS PEKOMEHAANHAM H,
npuBeneHuniMH B P 50—723.

[IpocTeie cpaBHHUTeJILHBEIE (POPMYJBI, HA KOTOPHIE JeJaeTCs CCHIIKA
B PII 50—723, ocHOBLIBaIOTCSI Ha pe3yJbTaTax HU3MEPEeHHH Hanps-
KEHHOCTH NOJs paguonoMex, NPOBeJeHHBIX Ha JIeHCTBYIOUEH JIMHUK
AHAJIOTHYHOH KOHCTPYKUHMH. ITH (OPMyJbl YUHTHIBAIOT BJUSIHHE pas-
JHYHS] MeXAy 0a3HMCHON UM NPOEKTHPYyeMOH JHUHHSIMH, TAKOTO Kax pas-
HUia B padoueM rpajueHTe HANPSAXKEHHS HJAH AUaMeTpe INpPoBOAA.
Ecnn KOHCTpyKuus Oa3uCHOH H NPOEKTUPYEMOH JHHHH aHaJIOTHYHa
U 3KCIJIyaTalHOHHBIE YCJ/JAOBHS, TaKHe K4dK 3arpsi3HeHHe BO3ayxd, Me-
TEOyCJAOBHS H T. J., TaKxXe AHAJOTHYHH, TO MOXHO HNOJYYHTH JOBOJIb-
HO TOUYHBIM IIPOTHO3 YPOBHA paguoNnoMeX, KOTOPHIH MOXKHO OXHIATE
OT NPOEeKTHUPYEeMOH JIMHUM 3a CcYeT KOPOHBI Ha mnpoBoje. BiusHHe mno-
TOAHBIX YCJAOBHH MOXeT ObIThb ONpeje/ieHo IyTeM IPOBEAeHHSI H3Me-
peHuil Ha 0a3uCHOM JIMHUHU HPH psifie MOrOAHBIX YVCJAOBHUH.

B Pl 50—723 npuBenen karaJjor mnpodu/eii noJeil paguonomex.
co3JaBaeMBIX KOPOHOH Ha MNpoBOAAaX, AJds HEKOTODPBIX KOHCTPYKIHM
opHonenuux JIIl. 3Jtu npodunu cnpaBeasUBB, KOTJAA BeJHUHUHEI
rpaveHTa HANpSXXKEHHSA Yy NOBEPXHOCTH INIPOBOJOB JHHHH JAOCTATOYHO
BLICOKM, 4uTOOBI CO31aBaTh pajuonoMexu. BeJHMuUHB HanpAXKEHHOCTH
nossa Ha yvactore uaMmepenus 500 xkl'nm pamwTcsa Kak aJsa CHIBHOTO HOXK-
Osi, TaK U CPeJAHHX XOpOIUXUX MOrOAHbIX YCJAOBUH, NMPH KOTOPHLIX HAa-
Nps>KeHHOCTh NOJsi noMex Huxe Ha 17—20 ab, veM npu cuabHOM
poxuae. [Ipoduau neMOHCTPUPYIOT 3aTyxXdaHHe IOJS NOMEX ¢ PaccTosi-
HUEM, TNePNeHAUKYJASPHBIM K JHHHUH, OJs paccTosAHUi po 150 w.

2.2. Meroapl, CBsI3aHHbIE C TIOMEXAaMH OT H30JSITOPOB U aPMATYPHI

B PJ 50—725 npuBoauTcs Koppeasinusg MexXAy HanpsiKeHHeMm
pagvonoMeXx, co3laBaeMBIX apMartypod U H30QJASATOPAMH JHHHHA, H3IME-
DEHHLBIM B COOTBETCTBHH ¢ npoueaypou, npusegenson B Pl 50—723
H YPOBHEM CO3aBaEMOro 3JEKTPUUECKOro noJs. DTa KOppeaslHs npHu-
MEeHHUMa TaM, rae HUMeeTcd ONHMHOUYHBLIM HCTOYHHK MNOMEX, Halpumep,
pa3OUTHI H3O0JAATOP, HJAM IAe MHOrOYHUCJHEeHHble HCTOYHHKH pachnpe-
JleJieHbl pPABHOMEPHO BAOJL JUHHH. MeTOHA, KOTOpbiii BKJ/JAOUAET MOJY-
SMIIUPHUECKYIO (DOPMYJYy, NPAKTHYECKH TNPHroJdeH Ttam, rie HpoBOAA
NPOEKTUPYEMOK JIMHHUM JOJXHBI paboTaThb Npu HH3KOM TpaiueHTe ¥
IIOBEPXHOCTH IPOBOJOB, T. €. He €03/laBaTh NOMEX OT KOPOHBHI, H Tpe-
OyeTcss [NpPOrHO3HpPOBAHUHE YPOBHSI paaMONOMEX, KOTOPHIH AOJIXKeH
OXHJIATbCA OT H30JATOPOB JuHHU. llpomeaypa usmepeHHs paauono-
MeXx, npuBejgeHHass B P 50—725, oObiuHO NpPHMEHSETCA K H30JISTO-
paM B YHCTOM H cyxoM cocrosiHud. OJHaKo HCHBITaHUSI MOryT ObITb
NpoBeJAeHbEl TaKXe M Ha ClOelHaJbHO 3arpsA3HeHHBLIX o0pasuax H30Jd-
T0POB B YBJIAXXHEHHOM M MOKDOM COCTOSIHHH, & pe3yJbTaThl 3THX HC-
NbITAHUH MOTYT HCHOJAb30BaThCcs B (GopMmyJie IOJA9 NPOrHO3IHPOBAHHUS
YPOBHS PAaAHONOMEX NPOEKTHPYEMOH JIHHHH.
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2.3. Metoanl, oTHOCSHIHECH K COBMECTHBIM noMexaM OT NPOBOJOB,
H30JSTOPOB U apMaTyphbl

B PJI 50—723 npuBeaena uH¢opManusg o0 HCIOAb30BAHUH ONBIT-
HBIX JHUHHH. Eciy KOHCTPYKIHS NPOEKTHUPYEeMOH JHHHH CHJABHO OTJIH~
yaeTcsd OT KOHCTPYKIHHU JEHCTBYIOUIUX JHHHH, TO PAAHONOMEXH JOJK-
Hbl HCCJEeAOBATHCSI HA OTHOCHTEJbHO KODPOTKOH ONBLITHOH JHHHH, Ta-
KHe HUCCJeNOBAaHUA Ha ONBITHOH JHHHU oco0eHHO ToJIe3HBbl, KOrla
npoektTupyetrcs JIDII OGojiee BHICOKOro kKjaacca HanpsiKeHus, 4eM Ha-
XOAAUIHECA B 3KCIJyaTauud, Paguonomexu skcnepuMeHTAJbHOH JIDIT
OIIPEAESIOT B Pa3/jHYHBIX NOrOAHLIX H aTMCC(EPHBIX YCJOBUAX C TeM,
yT00H paAuonomMexu npoektupyemon JI3I1 moram ObiTh olieHEeHH TIpH
YCJIOBUSIX, B KOTOPLIX OHa OyleT HaxOAUThCs NpH dKCnayartanuu. [Ipd
3TOM MOKeT OBITb YUYTEHO TakiKe BJIHSIHHE 3arpsa3HeHUus H30JISITOPOB.
Ha onbiTHO# JHHHH OAHOBpPEMEHHO MOTrYT OBITh NOJIYYeHBI H JpPYrHe
BaxKHble JaHHble, TaKHe KAaK NOTE€PH HA KOPOHY H AKYCTHUECKHE IIO-
MEXH.

B P 50—725 npuBened MeTOA, C NOMOUIBID KOTOPOTO MOXKeT
OblTh yCTaHOBJEH ypCBeHb paauonomex ot JIJII, npu xoropom Oyner
obecriedeHa 3ajaHHas HANPSAXKEHHOCTb CHrHaJia BELLAHUA Ha AaHHOM
pacctosaun or anuHd aas 80% Bpemenn c¢ 809 BeposTHOCTHIO.

2.4. Popmyaa CUT'PI* gas pacuera nmoMex OT NpoBOAOB

Jta dopmysa, HMellasi 3MIHPHYECKYI0 OCHOBY, gaeT HauboJee
BEPOSATHHIA ypOBeHb, KOTOPHIK OXKHJiaeTcs OT COCTAPEHHBIX [POBOJOB
B CyXylo IoroAdy Ha pacctosiiud 20 M OT KpaHHero npoBoja JHHUH
Ha yacrote u3MmepeHuda o00 kI'u, npu BLICOTe aHTEHHHI HaJ 3eMJel 2 M.
Qopmyna mogayuyeHa Aasd JUBUHA, pabGoTaloUmHX NPH HANPSIKEHHSIX OT
200 1o 765 kB u npu MakcuMaJbHBIX Trpajavednrax 12—20 kB/cMm**.
Qopmyna CHUIPD aas oanHodasHol JHHUM ¢ OAWHOUHBIM MJH pac-
LIeNJE€HHBIM NIPOBOJOM UMEET BU],

E=3,58 nax-+-12r—30**%,

rae £ — Hanpsi)keHHOCTH IOJISI paguonoMex Ha paccTosHuH 20 M oT
6auxxaimed ¢asbp npoekKTupyeMolt auHuH, n1b/1 MKB/M;
Zmax — MakcuMmaJJpHOoe 3(Q(QeKTHBHOe 3HayeHUe rpajgHeHTa Halpi-
J)KeHHUsI HA NOBEPXHOCTH NPOBOAOB, KB/cwMm;
r — pajauyc npoBoha, CM.
PekoMeHayeTcss TOYHBIH pacueT MAaKCUMaJAbHOTO TPAJHEHTA HANPH-
JKeHHs1 HAa NOBEePXHOCTH NPOBOAA H3-3a €ro 3HAYUTEJBHOI'0 BJIHAHHUA

Ha ypoBeHb nomex. MeTon paocdera npeanaraercss B NpPHJOXKeHUH |
Pl 50—723.

* MexayHaponHas KOH(pepeHUHss MO OOJBbUIHM 3JIEKTPHUECKHM CHCTEMAM.
** CooTBeTcTBYeT aMIJIMTYAHBIM 3HaueHHsM oT 17 Ao 28 kB/cwm.
*** B oTeueCTBeHHOH NpAKTHKe HCHOJb3YIOTCS  MaKCHMaJbHble aMIJIHTYAHBIE
3HAUCHHUA TpajuenTa, u GHopMyJa TIPHHHUMAET BUJ,

E=2,0g .+ 12r—30
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g oaHouenHwlx TpexdasHbix JUHHE dopMysna MoxeT OHTb pas-
JoXKeHa Ha:

E,=3,5Zmax; -+ 127, —33 1gD,/20—30
Fy=3,58 maxa-1273—33 1gD,/20—30
E,=3,58 maxs}- 127, —33 1gD, /20— 30,

rae D, Dy u D3 — paccTrossHus 1o NpsiMOf oT NMpoBojAoB ¢a3 g0 aH-
T€HHBI U3MEepUTesibHOro npubopa, M.

IDTH (QOpMyJbl MOTYT TaKkKe HCIOAb30BATHCA MAJSA ONpeJeeHHd
HaNPSKEHHHOCTH NOJISI PaJHONOMEX HaA JIIOOOM PAaCCTOSAHHM OT JIHHUU
npubausutesbno o 100 m.

CyMMHDOBAaHHe 3THX TIIoJIeH OCylIlecTBAAETCS cJaeayouuM obpa-
30M: €CJH OJHO M3 NoJieH no MeHblIeir Mepe HA 3 Ab Oogablie, ueMm
JIBa ADPYTHX, TO 3THMH ABYMA MNOJSIMH npeHeOperaioT LEciin 3To yeao-
BHe He BBINOJHSETCH, CyMMapHas HalpsiKeHHOCTh MOJsA MoOMeX olpe-
feasercs no popmyae

2
rae £, u Ey — nBe HauboJiblliMe BeJHUYHHBI U3 TPeX YKA3aHHBIX BbI-
e BesauduH, 1b/1 mxB/wMm.

JlJg ABYXHEMHOH JHHHH IOCJe PagHoNoMex, co3JaBaeMoe KaK/AbiM
H3 IIeCTH NMPOBOJOB, PACCUMUTHIBAETCS, KaK YKa3aHo BHIIe. [loJf, co3-
daBaemble COOTBeTCTBYIOIIHUMH (pa3aMHu, CKJAAABBAXOTCA KBaJApaTHYHO,
a TPH Pe3yJAbTHPYIOLIHE NOJIA CYMMHDYIOT, KAK YKa3aHO BbIle,

IJisi moJiyueHHss YDPOBHS pajvHonoMex Ha yacToTe, OTJHUHOH OT

000 xI'u, caeayer HCHOML30BAaTh NONPAaBKY, NPHBEJeHHYI0O B 1PHJO-
xenun 2 Pl 50—723.

Ecan HeoOXOMHUMO BHINOJHUTH pacyeThl AJS PACCTOSIHHH, OTJaHYa-

joluxest oT 20 M, TO cJaeayeT HCNoJb30BaTh (POPMYay NPHUBEACHHYIO B
Pl 50—725.

YpOBeHb pafuOIIOMex AJS NOTCAHLIX YCJOBUH, OTJUYHBIX OT Cpel-

Hell CyXOH XxOpOllled INOrojbl, MOXET OIEeHHUBATECH IO NPHJOKEeHHIO 2
P 50—725.

Bausune BbICOTH Hajg ypoBHEM MOpPS Ha yPOBEHb pajgHONOMEX
MOXKeT OBITh YYTEHO, UCXOIs] H3 (POPMYJIH

A—A
E,=F + 2=
=0T gng

»

e Eo— HanpsmxeHHOCTh nojasa paguonoMex, nb/l1 MxB/M, Ha BeicOTE
AU! M,
En — HanpsixeHHOoCcTp noas paguomnomeXx, Ab/1 MxB/M Ha BH-
cote A, M.
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2.5. Onpenenenne 80%-Horo ypoBHsa paauonomex ot JIJII

80% -BBIH ypOBe€Hb pajUONOMEX AJS ILPOCKTHPYEMbIX JIUHUH MOXKET
BoiTb ONpeAe/ieH MyTeM pacyeTa, a Ha AEHCTBYIOIUEH JUHHH -— IIpM
[IOMOLIN H3MEPEHHH C BBICOKOH BEPOATHOCTHIO.

2.5.1. Oasa peiicrByromeii JauHun 80%-HBIH ypoBeHb pagHonoMmex
MOXHO ONpeAeJIiTb C BBICOKOH BEpOSTHOCTBIO M3 HHTErpaJiIbHoH KpH-
BOM pacnpejesieHusi pajuonoMex aJisi BCEX BUAOB NOTOALI, NOJYyYEH-
HOH C MOMOLLbIO U3MePeHUH, CACJAHHBIX 34 TO/.

2.0.2, Ecayu Her uHTerpaJibHOH KpHBOU pacmnpelesieHHdA pajguolIoOMeX
IJas1 BCeX BHAOB MOTOAbl AJds ACHCTBYIOLIEH JHHUM HJH B cJayyae Ipo-
€KTHPYEMOH JIHHHH, HCIOJAL3YIOT pe3yJbTaThl M3MEpPEeHUH, cAeJaHHBIX
Ha JYHUHE AHAJOTUYHOU KOHCTPYKUHUU NPU aHAJOTHYHBIX KJAUMATHUEC-
KHX YCJAOBHAX H 3arpsa3sHEHHU OKPVKAIOIIEd cpejbl.

2.5.3. Kak nokaszaau OOWHpPHLIE HCCJAEAOBAHHS HA AeHCTBYIOUIHX
JISI1, B cpennem 80%-Hbli ypoBeHh pajgHonoMex MAJs JHUHHH Ha
10 b Bmiuie, yem 50%-Hbili ypoBedb. CJienoBaTesJbHO, €CJH H3BECTEH
00%-HBlit ypOBEHL pajauor oMex, 10 MOXHO oueHUTh 80%-HblE ypo-
BeHb, npubanasisg Kk o0Y%-HoMy ypoBHIO paguonomex 10 ab.

2.0.4. 80% -HbllI ypoBEHb PaAHONOMEX MOXeT OBITh NOJYYEeH yBeJH-
YeHHEM YDPOBHS paiuoNOMeX B XOPOLWIVI IMOrojy, BbLIYHCJIEHHOrO IO
opmyae, npuBeaeHHol B 1. 2.4, Ha 5—15 1b B 3aBHCHMOCTH OT KJIH-
MaTHYECKHX YCJAOBUH.

3. MPCPUJNAKTHHYECKHE U 3KCINJIYATALUOHHBIE MEPONPUATUS
HJ11 CBEAEHHA K MUHUMYMY PAJHOINNOMEX, CO3JABAEMDBIX
INJOXUMHU KOHTAKTAMHU, UX OBHAPY)XEHHUHE KU HAXO)XJIEHHUE

MECTA HCTOYHUKA PAJHONOMEX

Pajgnonomexu, co3paBaeMble HCKpPEHHEM IPU NJOXHUX, T. €. HEMJOT-
HHX WA HEHAJEXHBIX KOHTAKTaX, BO3HHUKAOT IJaBHBIM o06pa3oM B
B CyXyI0 MNCrOLYy, TaK KAaK B MOKpPYIO IIOrOJy OTHOCHUTEJHLHO MaJibi€e
3430pHI 3aKOPAYHBAIOTCS BJIATOH.

3.1. lipopunakTHueckHe U IKCMJAyaTaUHOHHbIE MePONPUATHS

IIpy coopyXeHHUH BBLICOKOBOJIBTHOrO JiHHeHHOro o6opyJloBaHUSA
BAXKHO:

rapaHTHpPOBaTh, YTO BCe KpemnexXHble OOJNTH HaJeXHO 3aTSHYTH,;

COCIHHUTh NPOBOASILLAE 3JIEMEHTH HACKOJbKO BO3MOXKHO JHOO ¢
3eMJied, Jubo ¢ nmoTeHuuaJoM NPOBOJA.

Ha pacnpefenuTesbHBIX JHHHAX BAXKHO COeJAHHEHHE COCEIHHX Me-
TAJJIHYECKUX MOBEPXHOCTEH, HO IJs NONABJEHHST HCKPHI He Tpebyercs
COCIHHEHHe C NOTEHUHAJOM 3eMJH HJAd 1poBojaa. CocelHHe NpoOBOASA-
[IHe 3JeMeHThl JOJXHBI HMEThb XOPOLIHH KOHTAKT, 2 BeCh y3eJ J0J-
2KeH OpiTb XOPOIo H30JAHPOBAH OT JAPYrHX MeTaJJIHueCKHX uyacTedl 000-
pyaoBaHusg. Ciieayer MOMHHTh, YTO JaxKe Korga obopydoBaHHe HOBOE,
TraJIbBaHH3HDOBaHHBIE MeTaJIMYeCKHe JeTaJu MOTYT HMeTb KOPDO3HOH-
HHIH cJIoOi OKHcH IHMHKa, Korjga moBepxXHOCTb BbIBETpeHA, MOIYT IPH-



C. 10 P 50—724-93

CYTCTBOBaTh MAONOJIHUTENbHBIe OKHCJABI H CYJAbQHAbI, H MOTYT BO3HH-
KaTb HeHaJeXHble KOHTAKTH, B KOTOPHX BO3MOXeH pa3psj B 3a30pe.
Paspsn B 32a30pe MOXeT BO3HEKATh H TOrAa, Korja NOAJep KHBalOLiHE
FHPJASHAB HELOCTATOYHO MeXaHUUYECKH HarpyXKeHHI.

DG GEKTUBHBIMH SABJAAIOTCA CJAeAYIoUlHe NPOPHAAKTHYECKHE H IKC-
nJayaTaluoHHbie MEepONPUATHA:

3.1.1. Ilposodsuias cmaska u nacra

DBICTpEIM H 3KOHOMHYHBIM METOAOM SBJAAETCS NDHMEHEHHe Mpo-
BOAALIEH CMa3KH B 30He I'He3fa U MPOYLIMHB H30JATOPOB. IJTO CpPeA-
CTBO JeHCTBYeT OrpaHuyeHHoe BpeMs, H HEOOXOAUMO NepHOLHYECKH
BO300HOBIATL CMas3kKy. Mcnosb3oBaHHe MeHHOH NAacThl BMECTO IPOBO-
asuieii cMaskp obenraer ObiTh Gojiee AOAroBeYHBIM cpencTsoM. llpH
3TOM HeoOXOAHMO NpEeROTBpaTHTh NonalaHHe CMAa3KH HJH NAaCThl Ha
H30JIUPYIOLHe NOBEPXHOCTH.

Henposoasnias cMaska, npuMeHeHHass AJSA HOBBIX OUHHKOBAHHBIX
MOBEPXHOCTeH, OOBIYHO NPENATCTBYET KOPPO3HH.

3.1.2. Coedunurensnas ueTKa

IlpuMenenne coeAMHNTEJIBHON LIETKY ¢ NIPOBOJNOKAMH H3 HepiKaBe-
IOLield cTaJid AABJSIETCS BPEeMEHHBIM CPeACTBOM, NEHCTBYIOIUHM B Teye-
HHe 3—D JieT, obecneunBad KOHTAKT MeXAY MeTaJJJIHYECKHMH YacTs-
MU B 30He CTePIKHSI M NMPOVIIHHBI HJH NecTHKa H THe3a.

3.1.3. Coedururervusiti 3amcum

Tam, rae HCMoOJB3YIOT NOJABECHbIE H30JATOPHI, HMENOLIHe CoelHHe-
HUS1 «HaJel—IpoylluHa», MoryT ObITh YCTAHOBJIEHBI CO€JIHHUTEJNbHBIE
3a)KHMBl B MeCTe COeAHHeHHs naJgabia H npoyluHb, OcofeHHO BaxHO,
yTOOb! OHH OblIM YCTAHOBJEHBI Ha COeJUHEHHH MOJAEpPKHBAIOLIETO
3a’KHMa Ha IPOBOJAE CO CTEPXKHEM H30JASATOPA CO CTOPOHBI BBLICOKOIO
HanpsxXenus auHud. Mimeercs HeckoJbKo THHOB 3aXKHUMOB, NPUIrOAHBIX
AJA BCTAaBKUM MeEk Ay nNaJjpleM X DpPOYIUKHOH, KOTOpHEe COXpPaHAIT
JOCTaTOYHOE JAaBJeHHe B KOHTAKTax coOedHHEHHS AJsi Pa3pylIeHHS
OKCHIAHOH NOJICHKH.

3.1.4. llocTtosrnnoe coedurerue

Bepoatro, Haunyulnue pe3yabTaThl N0JYYAIOTCA NEH NOCTOAHHOM
rHOKOM coeJMHEeHHH Lepe3 KaxXJoe OTAeJNbHOE MeTaNJJIHYeckKoe 3BEHO
FHPJAAHAL H30JATOPOB COBMECTHO CO CBSA3AMHU OT H30JATOPa 3a3eMJieH-
HOro KOHIla K TpaBepCe H OT 32xXuUMa NpoBOAa K H30J5ATOPY CO CTO-
pPOHH JHHHH. CBSI3H JOJXKHBI COCTOSITh K3 MHOTOXKHJBLHOI'O Kalejsl M3
HepXKaBewilleii cTald uJH MelW ¥ Moryr JAH0O nmpuBapuBarthbes, JnOO
OPUKPENJIATECS BHHTaMHU, Kabeap noJizkeH UMeTh MJIACTHKOBOE IOKPHI-
THe JJisl NpeJOoTBPAIlleHMs] 3aNyThIBAHUS IITHI B NOJOMaHHBIX XKHJAX.

3.1.5. Meraaauueckue epy3sst (6arracrot)

OHH NpHMEHSIOTCSH R/ THPJASHA H30JATOPOB ¢ HEAOCTATOYHOH Me-
XaHUYECKOH HarpyskKoi.

Has toro yrobbl rapaHTHpPOBATh XOPOIUHHA KOHTAKT MeXIy Liaim-
KOH H CTepXKHEM COCEeIHUX M30JIAITOPOB, FHPJAfAHAA HOJKHA OblThb Ha-
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rpyXeHa MeTa/lJIHYeCKHMH Tpy3aMH, KOTOphie AOJKHH HMEeTbh XODPOIue
CKpyrJyeHHble GOPME AJA NPEAOTBpAlIEHHSA pa3psiioB KOPOHHI.

3.1.6. ¥npyeue u nracruuweckue waiibst

Ecau Hcnoab3ylooTcs AepeBsIHHbBIe ONOpbl, HEKOTOPHIA MNOJOXKHTE/b-
AbH 3((eKT maer NpHMEHEHHe YINPYrHX HJAH IJIACTHYECKHX HIAHKO.
Yrupyrde wmai6nl c¢noCOOHB NPENOTBPATHUTh oOcCJabjeHHe KpemnJieHHM
apMaTypel Ha onopax H TpaBepcax 3a cueT ycajku nAepena. llaacrtu-
qecKkHe IIaiOBl M3 anerara HJAH HeHJOHa TaKXKe yJAy4IlaloT 3aTAXKKY
raek. TaMm, rie HCNOMB3YIOTCH 3TH «3alHIIEHHBbIe OT BUOpanHi» raliku
HJIY TmJacTHYecKHe 1u1aibbl, cjeayer no3abOTUTBCA O rapaHTHH OT-
CYTCTBUSI H3OJHDYIOIIHX 3a30POB MeXAy MeTaVIHUeCKUMH YaCTAMH.
Takue maibsl 0OLYHO HCHNOJB3YIOTCS TOJBKO MeXIy ralkaMH H Je-
TaJsIMH J€peBAHHOH CTOMKH HJIH TPaBepPChl ONOPHI.

3.1.7. OouHouHbll U30AATOP
Flcnoab3oBaHue 0JAHHOYHOTO H30JATOPA AAET NPEHUMYIIECTBO B CBHA-
34 C MEHbUIMM YHCJOM BO3MOXKHBIX HCTOYHHKOB pPaiHOIIOMEX.

3.1.8. lllTeipesbie U30ARTOPbL ¢ nPoBOOAWENE 2AA3YPbIO

[Tpu mITHIpEBBEIX H30JSTOPAX HUCKPEHHE MOXKET BO3HHKATh TaM, Tae
NPOBOJ JIEXKUT B BEpXHEM I1a3y M y BA3KH HJIH XOMYTOB B OGOKOBOM
nazy uaoJsTopa. dta npobiemMa MoxKeT ObITh pelleHa MYyTeM HCIOJb-
30BaHHSI NPOBOAALIMX KPAacoK HJH MeTa/uIM3alUd MOBEPXHOCTH H30-
JATOPa B 30He KOHTAKTa. DTH MeTaJJU3Hpyoliue cpeacrBa 3G dHEKTHB-
HH TOJIbKO, €CJIH NPHMEHSIIOTCA BMECTE ¢ TJa3ypblo NPH H3rOTOBJEHUH
H30JIATOpa. B caydae LITHIpEBHIX HU30JATOPOB, €CAH CTepPXKEHb BKPYUH-
BaeTCA HemnocpeAcTBeHHO B pe3n00Boe oTBepcTHe B (papdope, pe3nba
B (dapdope nosxkHa oOpabarbiBaTeCsi npoBonduiei kKpackon. B ka-
gecTBe BapHaHTa MOJKET HCNOJb30BATHCA MeTaJlJIHUECKas BCTaBKa C
HApEe3KOH, KOoTopas UEMEHTUPYETCA B OTEEPCTHH IJS CTEPXKHS, XOTHA
HAHJAYUIIUM DpelIeHHeM  ABJAITCA H30JATOPH € OTBEpPCTHEM [JIf
CTePIKHS, MOKPHITBIM IV1a3yPbIO NPH H3rOTOBJIEHHH.

Ecan ucnonwssyeTcs NPOBOJA ¢ NOJHXJOPBHHUJIOBOH H30JsLUEH, BO3-
MOXHO BO3HHKHOBEHME MECTHBIX Pa3psJOB Ha OMOPHBIX H30JATOpaX.
JTHX pa3psAfOB MoOXKHO H30exXaTb, oOMaThiBasg MOJHXJOPBHHHJIOBOE
NOKPBITHE 1NpoBoAa MNOoJynpoBoAsweid JaeHTod. [Has aunHuu 11 kB
AJHHA yyacTKa, NOKPBITOTO JIEHTOH, JoJikHA ObiThb He MeHee 600 MM
C KaXJ0H CTOPOHEI HU30JsTOpA.

3.1.9. llaracTmaccosole kpenaeHus u u30AUPOBAHHbIE CKOObL

Vicnonb3oBanue MAACTMACCOBBIX KpENJIEeHHH HJAM H30JHPOBAHHBIX
CKOO AJis1 KpenmJieHHs 3a3eMJISIILIEero Tpoca K JepeBsHHOH orope Oyjner
noMorars H3beratb HCKPEHHE,

3.2. Meroan Oo0HapyKeHHsT H MOHCK MeCTa MJIOXHX KOHTAKTOB

Korfia nJjioxue KOHTaKTHl UMeroTcsi HA JIDIl uau noacranuuu, ob-
HapyXeHHe H TOYHOE HAaXOXJeHHe MecTa HCTOYHHKA (HCTOUHHKOB)
paguonoMex 6oJiee BAXKHO, UEM OIpejeseHHe YPOBHS NOMeX OT HCTOY-
HRKOB. [IpakTHyeckue MeToAnl OOHAPYXKEHHS H HAXOXKIEHHST HCTOYHH-
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Ka 3THX IJIOXHX KOHTAKTOB ONHCHLIBAlOTCA HHxKe. M3Mepenus u na6-
Jioaenns oObBIYHO NPOM3BOAAT B CYXYIO NOTOAY.

JIDII u cBA3aHHOe ¢ HHUMH 00OPyNOBaHHe 4acTo SIBJASIOTCHA HCTOY-
HUKaMH Pa3JHYyHbIX pajuouyacTOTHHIX mnoJel. IlepbiM 1aroM B HccJe-
JOBAHHHU $SBJISIETCA TNOJyYeHHe 3BYKOBOW M (WJHM) BH3yaNbHOH HHIH-
KauMH paluoloOMex TMNyTeM HCNOJb30BAHHUS TI'POMKOTOBODUTENS HJH
rOJIOBHBIX TeJJe(OoHOB, ocuuJaorpada HJIH TEJEBH3HOHHOTO NMPHEMHHKA.
Ilpn obHaApyKeHHUH HCTOUYHHKA pagHONOMex 3a cyeT IMJOXHX KOHTaK-
TOB Jyulile U3MepATh NOMeXH Ha O0oJee BBICOKHX YacTOTaX H3-3a HX
6oJiee OBLICTpPOro 3aTyXaHus BAoOJb JUHHH. llpeamouTHTenbHo, YTOOH
annapartypa, HcnoJb3yeMas Aas OOHapyxKeHHUs,, oxBaThiBaJa Obl BecCh
YaCTOTHBIM jaHanasoH paauonoMmex. lmMmeercss Heckoabko npubopos,
KOTOpPHIE OXBATLIBAIOT 3TOT CcOekTP. Dulio cnenuansHo paspaboTaHo
HEeCKOJIbKO NPpUOOpPOB [Jis HAXOXKJAEHHS MECT HCTOYHHKOB pajgHOMNO-

MeX.
3.2.1. Annaparypa 0ara noucka Mecra NAOXUX KOHTAKTOB

32 1.1. O6blYyHBIH LIMPOKOBELLATEeJbHBH MPHEMHHK ¢ aMIJIHTYHOK
MoAyJaslIHen ¢ auana3zoHoM uvactoT ot o000 xl'u mo 18 MI'L,

3.2.1.2. MiaMepuTesip HANPSXKEHHOCTU IMOJSA B JHama30oHe 4YacToOT
30—1000 MI'n, cHabGxxeHHBIH [ABYX3JIEMEHTHOH WIHPOKOAHANA30HHON
AHTEHHOH U NpeABapHTEJbHBIM VYCHJAUTEJEM OUYE€Hb BBICOKHX YacCTOT.
3BYKOBOH BHIXOJ [OJI2K€H YCHJAUBATBCA MO YPOBHS, AOCTATOYHOTO MAJA

NoJauyH CUrHaJJla Ha I'POMKOrOBODHTENb H ocuuagorpad.
3.2.1.3. Ocuuaiyiorpap ¢ AOCTATOYHOH HHTEHCHBHOCTHIO CBEUYEHUH

NPH IMOJHOM JAHEBHOM CBeT€, KOoria NPHMEHSETCA 3aTEHSIOUIHH KO3H-
PEeK, ¢ yacToTod pasBepTKH npubausurtesbHo 500 [1.

3.2.1.4. IsamepuTenr HanpsXeHHOCTH 1OJg B JHanasoHe 4YacToT
300—1000 Mru, o00pyHOBAaHHHIA [ABYMS B3aHMO3aMeHseMBIMH aHTEH-
HaMu dru: oaHa aHTeHHa mas 500 MI'u, apyras — aas 800 Ml
s rpoMkoroBoputenss TpeOyeTcsi 3BYKOBOH BBIXOJ C YMEpPEHHBIM
ypoBHeM. Tpebyercss npeaBapUTeJbHOE YCHJEHHE PagHOdIacTOT H XKe-
JaTeJbHO peryJHUpOoBaHHe YCHJEHUS INPOMEXYTOUHbIX yactor. Bech

KOMIIJIEKT JOJKeH ObITh npuroaeH AJd INEPEHOCKH OJAHHM YHCJOBEKOM.

3.2.1.5. [leTekTOop paaHoyacToT, OXBATHIBAIOIIHH YACTOTHBIN /JHa-
Na3oH Or cpeJHHX YacToT A0 OYeHb BLICOKHMX 4aCTOT, 0€3 aBToMa-

THYECKOI'D PeryJHpPOBAHUA YCHJEHHUS.

3.2.1.6. PaguonpueMHuK nJs npHeMa BellaHHS ¢ aMIIJIHTYAHOU MO-
nyasiueii 6e3 pyuHOrO HJAH aBTOMAaTHUYECKOro peryJHpOBaHHSA YCHJIe-
HUg, [IpHeMHHK nMeeT MeTaJuIM4YecKHHi Kopnmyc. AHTeHHa NpHEMHHKA
MoxeT OBITb JHOO TeJeCKONHYEeCKOH, ITO3BOJISKOLIEH H3MeHATh UYYBCT-
BHTEJBHOCTL K pajHoyacTtoTaM, T. € OCYLIECTBJISATb peryJHpoOBaHHE
VCHJIEHUSI PAAHOYaCTOT, WJH, NPeANOYTHTEJbHO, (PEeppHTOBOH UIThIPE-
Boi. IIpueMHHK pacnoJgaraercst BOJU3M HCTOYHHKA TNOMeX H NpH coO-
JIONEHHH OCTOPOXKHOCTH MOXKeT HCNOJb30BATHCA Jaxe TOrAa, KOrjaa
PaAHONIOMEXH CO31aK0TCS BLICOKOBOJBLTHBIM 000pYI0OBaHHEM.



PNl 50—-724—93 C. 13

3.2.1.7. UyBcTBHTECABHHH VJIbTPA3BYKOBOH JeTeKTOop ¢ mnapabonu-
YeCKHM oOTpakaTejieM. B cHUTyaumusiX, rjie HCTOYHHKH IIOMe€X MHOTO-
YHCAEHHBI U OJIN3KH IPYr K APYry, HanpHMeEp, Ha MNOACTAHUHAX, 3TA
MOXKeT OBITh HCKJIIOUUTEJbHO NOJe3HbiH npubop, HO OH MOXKET HCHOJIib<
30BaTbCA TOJABKO B cyxyio moroay. CJezyer NOMHHUTH, YTO 3TOT MpPHU-
O0p Tak:Ke YYBCTBHTeJIEH K HCTOYHHKAM KODOHHI.

3.2.2. MeroQuka noucka mecr UCTOUHUKA UAU UCTOUHUKOB paduo-
nomex, co30a8aembly NAOXUMU KOHTAKTAMU

3.2.2.1. Mcnoap3ya HcchenoBaTeNbCKYIO anmnapatypy, IMoJayyalt
3BYKOBYI0O H (WJIH) BH3YVaJbHYI0O MHAUKAIMIO CHTHAJa HOMEeX Ha IpH-
eMHHKe, INojJBeprawpuemMcs Bo3jaelictBH nomeXx. Onpegpeasiercs uac-
TOTHBIH JAMANa30H poOMexX ¢ NOMOUIbI0 Pa3BePTKH COOTBETCTBYIOIIEH
4ACTH PAAHOYACTOTHOrO CHEKTpaA.

3.2.2.2. Ecau nosiBAsIIOTCS NOMEXH B LIHPOKOM Juamna3oHe 4acToT,
HCNOJAB3YIOT AJIs1 CleXeHuss HauboJee BBICOKYI0O BO3MOXKHYIO YACTOTY.
Ecau npu ABUXKEHHH BAOJb JIHHUH Nepeaayd oOOHApyKHBAETCS, UTO
MOMEXH MOSBJSITCST Ha BCe BO3paCTAKIIMX YacToTax, TO 3HAYUT NPH-
OauXKaeMcsi K HCTOYHHKY NoMeX., DB HenmocpeacTtBeHHOW OJIM30CTH K
HCTOUHHUKY CHUrHAJ noMmex AOJKEeH o0HapyXKuUBaThCAd B OOJBLUIHHCTBE
YaCTOTHBIX JHamna3oHoB BellaHHA. Korpa 6oJiee BbICOKHe 4aCTOThHI Ha-
YHHAIOT ocJabeBaTh, TO UCTOUHHK OCTAaJCA no3ajau. Baoap JHHHH nepe-
AA48 B HEKOTOPBIX MEeCTaXx M Ha HEKOTOPHIX YacTOTaX MOryT UMETh
MeCTO HyJieBble 3HAueHHsI HAINpPSIKEHHOCTH MOJSA NOMeX H3-3a CTOSYHX
BOoJH. s AuBUA ¢ gepeBAHHLIMH ONOPAMH MOXKHO HCLOJIB30BATH Ky-
Baaay. Ecau mo OCHOBaHWIO ONOPH YAAPATb KyBaJJOH, NOMeXu 32
cyeT IVIOXHX KOHTAKTOB HA 3TOXM KOHKPETHOH oHope MOTyT JHOO pe3KC
YBEJHYHTbCA, JUOO BpeMEHHO HCUYE3HYThb. IJTOT NPHEM IO3BOJISIET OIl-
pelesHuTh ONOpPY, SABJAIOUIYIOCA HCTOYHHKOM IOMeX.

HpyruM MeTonoM HaxoxXIeHHS MecTa NAOXUX KOHTAaKTOB, 0coOeH-
HO H4 NOJACTAHILHHU, rlIe MOXKeT OBITh HECKOJIbKO COEJHMHEHHH, SIBJSIETCS
nojaada TOHKOH CTPYH BOJABI Ha KaXJoe COMHHTEJNbHOE MeTaJlJIn4ecKoe
coeguHeHne no odepenun. Hag obecrneueHUss BBLICOKOH CTENEHH H30J5-
MM HeOOJIbLIOH 00beM BOABI B NJACTHKOBOM KOHTeHHepe paclmoJara-
eTCsl Ha KOHIe MJMUHHOrO llecTta U3 H30JHUpYIoLiero martepHdanaa. llse
TPYyOKM BXOJAT B KOHTeHHep, OJHA H3 KOTOPBIX 3aKAHYHBAETCH COII-
JOM st ofeclieyeHusi TOHKOH CTPYH BOJABI, a Apyras HeceT CKATbIA
BO3AYX uepe3 kJanan ¢ 3emid. Onepatop Ha 3eMJie peryJupyer CTPyIo
BOABl C NOMOIIBIO CXKATOTO BO3AyXa. AHAJOrHUHOe YCTPOHCTBO YAaCTO
HCNIOJIb3YeTCH A9 BHECEHHdA CMAa3KH COOTBETCTBYIOUIEH KOHCUCTEHIHUH
B AedexTHOe coelHHEHHeE.

3.2.2.3. Ecin nomexu o6HapyKHBAIOTCSI B Y3KOM JHama3oHe uac-
TOT, Jyullle BCero HCHoOJIb30BATh TPHAHTYAALMIO. B MecTe HaxoxXaeHus
HCTOUHHKA NOMEXH OT UCKDPeHHS O6yayT oOHAapyXKUBATHCH B IIHPOKOM
nuana3doHe yactor po 100 MI'u. Ilovexu B y3kKoM awanasone uyacTtoT
MOTYT BO3HHUKATbL B pe3yJbTaTe pa3psia B 3a30pe.
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3.2.2.4. Ecaun cywecrsyer OoJiee OJHOrO CHrHaJjia IoMex, MOXET
OHITH HCHOOJB30BAH oOcUWJOrpad AJas pacno3HaBaHHS HCTOYHHKOB.
Ing ycTaHOBJIEHHS THIA MCTOYHHKZ IIOMeX MOIKeT HCIOJAb30BaThCH
caeayomas ‘uHGopMaLHd:

ocLMJJIorpaduyeCcKue HJAH TeJeBH3HOHHBIE H300paXeHHs AAKT 4yer-
KHE YKAa3aHUS OTHOCHTEJbHO HCTOUYHHKA MOMEX;

nomexu Buiie 30 Ml B Xopomyi noroly BHI3LIBAIOTCH HCKpe-
HUEM;

ecJlH NOMeXH HMEIT MeCTO TOJbKO B XOpOUIyio Moroay, To, Be-
POSITHO, OHH BBI3BIBAIOTCS HCKPEHHEM;

Ha JUHUsX HUXKe 70 KB nomexu 3a cuer HCKpeHHSR npeobJiagaior
HaJ MOMeXaMH OT KODOHHI.

3.2.2.5. Ecjn MccieloBaHUg YKa3biBalOT, UTO HCTOYHHK IMOMeX Ha-
XOAUTCA Ha INOACTAHIHH, TO CJAEAYeT HUCHOJb30BaTh PaAHOUACTOTHHIH
AeTEeKTOD HJH HeOOJBIUOH MOPTATUBHBIH pPAAUONPUEMHHK C aMILJIH-
TyAHOH MoayJasiuuein O0e3 aBTOMATHYECKOrO peryJHpOBaHHSA YCHJIEHHS.

3.2.2.6. B cayuyae, korga Ha JIDII o6HapyxeHa omopa ¢ HUCTOYHH-
KOM IIOMEeX, JOJKeH HCIOJb30BATbCS H3MEpPHUTEJbHBIH mnpubOp AJK
NoJIYUEHHS JaJbHeHIIHX noATBep:xkaeHuid. Onopa jpojxHa O6bITh 06cae-
JIOBaHa ¢ HCHOOJb30BAHHEM KaK BEePTHKAJbHOH, TAK H TOPH3OHTAJb-
HOH TIOJISIPU3ALLUH AHTEHHBI AJIA YCTAHOBJEHHS HaJHYHUS HA HEH HCTOY-
HHKa noMeX. Ecam He oOHapy»XHBaeTcsi HUKAKOro MnoJsfA IoMeX, TO
JANbHEHIIYIO NPOBEPKY OCYLIECTBJSAIOT HACTPOHKOH HA 4acTtoTy Ipuob-
ausutesbHo Ha 10 MI'm BHM3 M BBepX OT 4acTOTHI H3MepeHHs (Ha
OTJEeJbHBIX YaCTOTAX MOXKET BO3SHHKHYTb HYJIb).

3.2.2.7. Iana obchaenoBaHus H30JAATOPOB Jaubo Ha onopax, Jaubo
Ha IOACTAHIHH, yTOOBI NOKA3aTh, YTO OHHM He JNAIT MNOMeX, IOJKEH
HCHOJMBb30BAThCA PAAHONPHEMHHK AJS NpHeMa BellaHHWs ¢ aMIWIHTY-
HOH MoayJsiuned 6e3 peryJUpPOBAHHUS YCHJECHHS.

3.2.2.8. AKycTHYeCKMH IIyM ¢ HH3KHM YPOBHEM YacCTOT CBSI3aH C
HCKpeHHeM H paspsizaMu B 3a3ope. lnd oThICKaHHST MeCTa HCTOYHHKA
IOMeX MOXKeT HCIOJIb30BaThCs UYYBCTBUTEJbHBIH YJAbBTPA3BYKOBOH Je-
IeKTOp, 060pyIOBAHHBIH MapoOOJNIHYECKHM OTpaXKaTeaeM.



