4 N

? o | U3BECTUA :
| TOMCKOIro HHAYCTPHAABHOTIO  OPAEHA TPYZOBOTO KPACHOI'O BHAMEHVQ
i Tom 59 4 HHCTUTYTA umesn C. M. KHPOBA - sam. I
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~ Exeronnse KanuTajnoBJOXKEHHS HA CTPOUTENBCTBO BHICOKOBONBTHBIX JUHHM
9JEKTpONepenayn CoCTaBAsIOT B HAaMleH CTpaHe AECATKH W AaXe COTHH MUAIH-
OHOB pyOaeil. CTpOHTEAbCTBO 3THX JWHHUA CBI33aHO K TOMV XKe C 3aTpPaToi
~ THCAY TOHH OCTPO Je(QHUMTHHIX IBETHRIX METa/J/0B H KayeCTBEHHOH CTaJH.
- Heo6x0auMOCTh 3amuinarh BbICOKOBOJABTHHE JWHHHH 3NeKTponepenayd OT rpo-
30BHIX YyAapoB enie OoJee yBeJHYMBAET M 3TH KANHUTAJNOBJAOKEHH H PACXOXL
aepuuuTHEX metaniaos. Tak, o6opyrosauue 110 x6. AHHHA, COODPYXKEHHHIX HA
AepeBsiHHLIX ONOpax, 3alUTHBHIMU CTANAbHEIMM TPOCAMH TNOBHIIAET CTOHMOCTb
AWHUHA B nOATOpa-—jBa pasa !) u TpebyeT AONOJHHTEABHO HA KAaXAYI0 COTHIO
KHJAOMETPOB ABYXIENHOH JMHHHM BHICOKOKAaYeCTBEHHOIO CTaJbHOro Tpoca 150--

- —+-200 ToHH. ' :
3amuTa JuBENE MOXET OCYIEeCTBASTHCS U APYrUMH, TOMUMO [OJABECKH
3aATHOTO TPOCca, CpeACTBaMu, HanpuMep, YCTAHOBKOH BNOJIb JHHHH 6OABLIOTC
ypcJa CneuuanbHBX rpOMCOTBOAOB (AMBEPTOPOB) WM YCTAHOBKOH HA onopax
_ JAMHAK paspsaHukoB. ONHAako M 3TH CPEACTBA 3alHTH OOBYHO CTOAT HE Je-
 HI€B/I€, YeM 3alHTa TPOCOM, KOTOpas B DALY APYTHX BHIOB 3aLIHTH sIBJAETCH

Hanbosee NpocToil W HajexHCel.

Janexko He Bce BBICOKOBOJBTHHE JHHHH 3JEeKTponepenaul, HAXOAAMUECH
B aKcnaoatauuu B Hacrosuee speMa B CCCP, cHa6xensl HeOOGXOAUMBIMH CPEX-
TBAMH 3aIIUTH OT FPO3OBHIX YAApoOB; OTCYTCTBHE 3alllUTHHX mpucrHocobae-
“HHW, KaK NpaBua0, OODBACHAETCH AOPOrOBH3HOH 3THX UPHUCNOCOG/IEHMHA M emie
B OoablueH cTeneHn AePUUHTHOCTHIO MAaTEpHA/JOB, TPEOYIOIHXCH NPH COOPY-
* XEHHM 3AWNTH, B YAaCTHOCTH M B NEPBYI0 OYEPeNb—CTanbHOrO Tpocd. Bmecre
- € 7eM TpyAHO HaiTté pafion B Colo3e, KOTOpHH OBl Obl COBEpIIEHHO Gaaro-
. MOAYUHHIM B \”era‘ome_udérpoabaux yaapos. HetT syxas noapo’HO NoKasuBaTh

KaKOH, 4aCTO OTPOMHHIH, MaTepuajbHbli ym{epé NPHHOCAT HAPDOAHOMY XO3di-
crBy CCCP nepephniBbl B nojaue 3A€KTPOIHEPTHH N0 NPUYUHE [PO3OBLIX YAAPOB
B JMHHUA 3JIEKTpONEpejayH, AUIIEHHbHE HEO6X0AUMOro 0GOpPYAOBAHUA 3AIHTHL.
& B aactosmer paboTe npensararnTCcd NYTH COOPYXEHHH
TPO3OCYNOPDHBHX BHCOKOBOJBTHLX JUHHH 3A€KTpONEpenauu
F.:_:ées UpuBJEevYEeHHS CHEUHANbHBX CPEeACTB 3amMHTH B BUAE
| TPOCOB, AMBEPTOpPOB, paspaaHukoB u T. A [lpeanaraercs B Ka-
| HECTBE 3aliUThl OT I'PO30OBHIX YJAapOB HCNOJAb30BAaTh pabouue mpo-
"BOoJa camo# xe Jguuuu. Oaun U3 Tpex MPOBOJAOB, B CAyuae ORHOIEN-
HOM 3-x (da3noi JMBMH, HAM JBAa M3 IUECTH, B CJaydYae ABYXUENHOH JIUWUH,
MOMHO BCErja pacnosJiOXHTh HAa ONOpE T&K,4TOOB 3TOT NPOBOJ H/H 3TH MPO-
BOAA BHNOJHUAH OB PONb TPOMOOTBOLOB, T. €. 3aMEHHAH Obl OOBIYHO Crie-
LWAJbHO NOABeHIMBAaeMbl€ /sl 3TOH HEJAH 3alluTHBE TpocH. Bea TpyaHocTs,

) lpod. A.A.T' 1a3yHO B, DIEKTPUUECCKHE CETU U CHCTEMBI, yacTh 1, npasnoxenue XVIIL, 1930 r.
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Jiazee, 3aKA04aeTcs AU B TOM, YTo6H 06GECNeYHTh BO-BpeM# H GHICTPO CTOK
B 3€MJII0 3HEPrUH rpo3oBOro ynapa 6e3 HapyumeHHs H30SUUU JUHHU.
Haubonee npocro. 3ra 3amaya pewaeTcs nyTeM MOCTOSHHOTO 3a3eMAEHHs
npososa oAHOH H3 (a3, NPOBOAA, KOTOPHHA NPH COOTBETCTBYIONIEM ' PacmoJo-
’KEHWH Ha onope obGecneuuT 3awUTy AUHAM. [loTEHUHAA OTHOCHTENBHO 3eMJH
3TOTO NPOBOLA, TAKUM 06PA30M, MPAKTHUECKH GyAeT PaBEH HY/IO, 3aTO NOTEH-
1HaJB NPOBONAOB ABYX Apyrux (a3 nocrurnyr 3uauyenus ) 3.Uy; pabora amu-
HUM OyJeT CBfi3aHAa C MPOTEKAHWEM TOKA B 3€MJe, HHOrJ3 3HAa4YUTeJIbHOH BeJu-

upHbL., VI30A91UMa 3JEKTPONEPenayd CTABUTCH B HOBbIE VCJAOBUSt PaGOThH; TOK
B 3eéMJE M AaCHMMETPHUs TNOTEHUHANOB TPOBONOB JWHHHH 3HAYHUTENHLHO MNOBH-

HAl0T BPeJHOe BJHAHME HA NPOBONA CBA3H; MOABAAETCS ACHMMETDHS Hanps-
JKEHHH ¥ TOKOB B 3JeKTponepenaye.

B nocaenyromiem O6yner BhIACHEHA (CKOJb BO3MOXKHO) AONYCTHMOCTb OTMe-
YeHHBIX BHIIE OCOOEHHOCTEN alekTponepenauyn C 3a3zeMAeHHOU (a30f C TOYKH
3peHUA HOPMANbHOH 3KCN/AOATAUHM TAaKOH Nepenauu, HO yxe npearapuTeNbHO

MOXHO OTMETHTb, YTO PDAa3BUTHE TEOPETHYECKOH WM NpaKTHUECKOH 3JeKTpoTex-

" HHUKH B NOCJeJHHE Mokl NO3BO/NAET Cefuac MHOrHEe siBNeHWs, COMPOBOXK AAOUUE
paboTy HECHMMETPHYHOH JNWUHHM NEpenayd, NPUHATH KaK BHOOJHE NONYCTHMBEIE,
XOTA eule He TaK NaBHO 3TH SBJEHHS Ka3anuch HejgonycrumuiMu. Tak, JAOL.
M. U. Muxaitaos u npod. [1. A. A36yKkHuH B KHUre, BHUIeAumed H3 ne-
yaty B koHue 1940 r.?2), ykaswiBalOT CpPaBHUTEJIBHO NPOCTHIE CPeACTBA 3aWUTH
JUHUU CBA3M OT BPEAHOrO MEIUAIONIero BAUAHUA JHHUHA BHICOKOTO HAMPSIKEHUS,

paspaboTasnble B NocJejHee BpeMs M _onpoGoBaHHbE B JaBOPAaTOpHIX H B
NPaKTHKE 3KCIIOATAUMKM JUHME CBA3U. DTH CPeACTBA 3AILUTH 06ECHeyuBaloT |

BO3MOKHOCTb NMAaPa/AeSbHOTO CACNOBAHNUS AMHHUI CBSI3N K HECHMMETPHUHBIX¥ JAHKN

BLICOKOTO HANpsXeHHs IOYTH NpH A060M paccrosnuu mexay mumu. Ocobo

BAXHBIMKA HYXHO CUATATL NOCTHXEHHWA B BONPOCE, 3alIWTHl OT MElalolmux
: BJIHHHHH Ha OJHOIIPDOBOJHBIE JIMHHUH CBA3H, KOTOPLIC NO HOCACAHETO Bpemelm
cqmam/mb 66333[11[/ITHBIMH B 3TOM OTHOULIGHHH.

Muoroe f0/MKHO ObITH YYTEHO B ONBITE IKCMHNOATAUWU JUHHH, pabOTalOWUX
mo CuCTeMe ,JBa MPOBOAAa—3eM/A®, TA€ YCAOBHS PabOTH 3AEKTPOMEpenadH

'BO MHOTUX OTHOHICHHAX ABAAIOTCHA dHAJOTHUYHBIMH YCJAOBHUAM paﬁOT‘bI JAUHUH

¢ 3asemJjennoit ¢asofi. Cucrema JI13 B nocaeasue roxwl nMojgpo6HO H3ydanach

MHOTHMH OpranU3aALKAMH CCCP u oTraenbHBIMH JUIJaMHd ¥ BMecCTe C TeM CpaB-
HUTEJAbHO OBICTPO BHEAPANACH B NPAKTHKY CTPOMTENbCTBA U 3KCMJIOATALHU
anekrponepenady. Tak, 3a nocjeaHee AECATHAETHE NOCTPOEHO M BBEIEHO B
3KCNJA0ATAlMIO CBHILE THICAYM KujaoMeTpoB aunuii nmo cucreme JI13, u3 wux:3)
35 xke—61 kM, 22 k6—220 xm; MOYTH TPH YETBEPTH 3TUX JHHUH NOCTPOEHO B
CeJbCKOX03%UCTBEHHBIX pafioHax.

Ocobenso mUPOKO ObIO MNOCTaBJAEHO H3YYEHHE BOMNPOCOB, CBA3AHHBIX C |

skcnsoataned u npoektuposanuem cucremsl JI[13 B aaexkrpoceru Jlensunepro,
rae ajag uene 9KCMNEPUMEHTANBHOTO M3YUYEeHHUA BONPOCA ObIJIM BHIAENEHbI ONBIT-

Hbi€ Y4YaCTKH JUHUHA 3JEKTpOnepenauu. pQByJIbTaTbl ATHUX BKCHEDHMeﬂTaJleHX

MCCAEN0BaHUH M TEOPeTHUeCKHX BLIKJIAAOK GuaAM ony6aukopanbl B 1935 r.
kaure uHx. [l. C. OpemwkuHckoOro. %)
HozlpoGbee UCCAeNOBAHUA MPOBOJUANCH Takke B chcreMe MocaHepro Ha

ONETHOH 35 K8 AuHWHU, Tie OOCTOSTEeAbHO OO6CJeA0BaNCd BOMPOC O BJAHSHHH .

sJAeKTponepenaun, padoraromei no cucreme I3, na nposoaa CBsI3U, a TaKXe
H npyrue BOMPOCH. by ,

2) MMW.Muxafinosull. A. As6ykus, Bosnymﬂue H KaOeabHble AMHAHN CBA3U K UX 3a-

mura, Ceasbusgar, 1940 r. /

8) JI. 9. 36un, Cern C UCNOAL3OBAHWEM 3EMAM B KauecTse ONHOro M3 muposonos, XK. dm

crannumn, Ne 8, 1939 r. \
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4 I1. C. ‘0 peuwmkunnckuii, [lepenava 3ueprum Tpex(pasHoiM TOKOM MO CHCTEME ,ABd

NpoBOAA—SEMIA*, H3L. Axanemua Hayu, 1935 r.
5 Uax. A. M. Toabab6epr, HKcnoabsosanue 3eMAM B Kauecrse TpeThero MNpoBOAA B
cucreme Mocaunepro. K. Dua. CraAudu, Ne 10, 1935 r. .
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OCHOBHLIMH 3aTPY/AHEHHAMH, KOTOphie MPENCTOAN0 MPEOAONETH HA MNYTH
BHeApeHua B xku3Hb cuctemb 13, asasauch caeayomue MOMEHTH:

1) HeuccaenoBaHHOE NOBEJeHHE 3a3eMJUTENEeH NpPH AJIUTENHHOM MPOXO K-
AeHHH OGOJbLWIHX TOKOB YEpPE3 HUKX;

2) HaJHYHE ACHMMETPHUU TOKOB H HANpPsDKEHHA 32 CYET aCHMMETPHH CONpO-
THBJEHHH U €MKOCTHBIX TOKOB (a3 sunuu cucremn JI13;

3) HesICHOCTb C BO3MOXHOCTBIO MCNIONB30BAHUS y2Ke pa3pabOTaHHLIX H OHPO-
GOBaHHLIX CHCTEM 3aUlUTHl OT TOKOB K. 3., :

4) noBbIMIEREBIE TPEOOBAHUA K U30JALMH JHHHA M N/CTAHIUA, B YaCTHOCTH—
% U30J81UH TPaHC(OPMATOPOB, NPU HOPMANBHOM PEKHME H NepPeHaNpPsKEHUsX;

5) 3HAUHT2/MBLHOE MHAYKTUBHOE BAHAHHME HA NPOBOJA CBfA3H, O0YCJIOBJIEHHOE .
acuMMerpHell NOTEHIIHAJIOB NPOBOAOB M PACMNOJIOXKEHHUA (DAa3HHIX TOKOB JAHHUM
cuctembl JII13 orHOCHTENBHO /AMHHKE CBA3K (TOK OJHOH (ha3nl NPOXOAHUT B 3eMJie
wa 6GoablION raybusne).

B Bacrosmuii MOMEHT, HAa OCHOBAHHHM YMOMSHYTHX BHIIE 3KCIEPUMEHTAaNb-
HBIX B TEOPEeTHYeCKHX HuccaenoBanuii B cucremax Jlenssepro m Mocanepro, a

- TAKXKe Y4uThHIBas onblT paboTel cerert JI{13 B CenbCKOXO351HCTBEHHBIX. paHOHAX,

_¢lenaHbl clelyiomue BeIBOAL O paboTe Jaunuii mo cacreme JI13:

1) ocymecrpaenne pabounx 3asemnenuit B cucteme JI[13 cymecTBeHHux

. 3aTpyIHEHMil He BCTpeuaer; B KayeCTBe PaGOYero 3aseMm/eHnsi OOHYHO MOXET

OBITb HCROJB30BAHO 3aLIUTHOE 3a3eMJCHHE MN/CTaHIUM;

2) cepbe3HBIX 3aTPYAHEHHUH K NMPHUMEHEHHIO CYIIECTBYIOMIUX BHIOB 3aIIHTHI
OT TOKOB K. 3. B cucreme [I[13 ne BCTpeuaeTcs;

3) acuMMeTpHS TOKOB H HaNpsKEHUH B AONYCTHMHIX PasMepax MOXeT 6HiTh
oGecneuena 6e3 0COObIX 3aTpynHEHHH ©);

4) B yCTaHOBKaxXx C HOMHHANbHBIM HanpsakeHueM N0 3D K6 Nepexox Ha
cucremy 3aektponepenaun JI[13 He BHI3uiBaeT HEOGXOAUMOCTH B YCHJAEHHH

. MBO/SLUU JMHUH H TPaHC(HOPMATOpOB;

O) BAWAHME  HA MPOBOJA CBA3M H OCOOEHHO OJHOMPOBOAHLIE—3HAYHUTE/BHO;
T/IaBHYI0 YacTb 3TOrO BJ/HWSIHUA COCTaB/ASIET 3JMEKTPOMarHUTHOE BJIWSHHE; CHe-

‘HHanbHbiE uccaenoBanuss BIOUW mokasaaum, yro M Ha PacCTOsSIHUSAX CBHIIIE 10 kM

BAHSIHKE HA OJHOMPOBOAHLIE JHHUM CBA3H HMEETCH.
Taxum o6pasom, yuutbiBag onwlT s3kcmioatauun anHuil I3 u nocruxenuy

B 00/1aCTH 3aWUTH AUHUA CAa00ro TOKa OT MENIAUIHX BJAUAHHA,—CAEAYET B

JAanpHeReM 0CO00 BHAMATeNbHO OCTAHOBHUTHCS HA BHIICHEHWH, I‘JlaBHblM o5pa-

'30M, CJAEAYIOUIMX ABYX BOMNPOCOE:

1) B nonyCTuMBIX Jd npexcaax. 6yaer JexaTb BeJIHYHHA Hensﬁemnoﬁ acum-
METPHH HANDKEHHH M TOKOB B 3/IEKTPONEpeaayax C 3a3eM/eHHOA (asof 3a
CYeT aCMMMETPHUH €MKOCTHLIX TOKOB JiIHHUH W OTBETBJECHHS YACTH TOKA JIHHHH
B 3€MJIO;

2) B CBASUM € BO3PACTaHUEM BEJMYUHE NOTEHLMANOB NpoOBOAOB ABYX (a3
OTHOCHTENbHO 3€MJH B /'3 pasa npu MNOCTOSAHHOM 3a3eMJEHHH NPOBOJA
Tpetbeil (paskl, BOSMOXHO JIH COXPAaRHUTh CYIIECTBYIOIHH YPOBEHb H30JALUH
CHMMETPUYHBIX TPeX(asHBIX MEKTPONepeay npu nepexoje K ajekrponepenaye

- C NOCTOSHHO 33a3eMAEHHON OxHOM (Da3ofl TOro e HOMHHAABHOrO HANpsdXEHHS;

€CJH HeT, TO CKOJAb CHABHO JOJIKEH BOBDGCTH 3TOT yposem: H30JA1HH; NpH
paspemesnu Bonpoca C.YPOBHEM H30JALHHU HeobxoAUMO 6)’1[ET y4€CTb BO3MOX-

HOCTb HOBHIX TpPeGOBAHMA K M30AAUMH CO CTOPOHH NepPEeHANDSKEHHH H 0CO-
 GEHHO KOMMYTalUHOHHBIX.

Hyxso samertutsb, uto cucrema I3 mpu Hommqbnom uanpsoxennu 110 xs
¥ BhIUE He NMDUMEHATACH W HE M3Yyanacb, IO3TOMY, HAJO MOAAraTh, BONPOC O
3aIHUTE .upmuﬁ AOI13 or rpo30BHIX mMepeHanpsXKeHWA CHEeHHANbHO HE CTaBHJCS.

7

6) FmrocTHBIE TOKM B WCCAEIOBAHMAX CNEUManbHO He yuuThiBanuch; cucrema [II13 mpicauaace
{mMoxer Gbi1b HAa NEPBHIX MOPAX) NPH HOMHHANBELIX HANDSKEHMAX A0 35 K6; HE YIHTHIBAAUCH BO3-
MOKHME 00AbIHME €MKGCTHBIE T0KH B KaleJbHbIX CETaX.
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JTO BaXHO 3aMETHTH NOTOMY, 4TO O6GecneyHWBasi HANECKHYIO H, NONKAAYH, Hau-
oonee apewmeyio samuty aunuu JI[13 noxseckoi cnemHasbROro TPoca, M BOS-
BpamaeMcss K TPEXUPOBOAHOH JAMHHH, TeM 0oJee, UTO NPeAes AONYCTH~
MOA acCUMMETPHH TOKOB B 2JaeKTponepenave Ttpebyer, Kak 3TO MOKa3biBaOT
NOACYETH, MOABECKHM B KauecTBe TPEThEro NpoBOAa HE CTaJbHOrO Tpoca, a
NPOBOJAA M3 LBETHOrO MeTalja ¢ JOCTaTOYHOW MPOBOAMMOCTHIO; MPaBAa, 3TOT
NPOBOL MOXET OHIThb B3SIT MEHbUIETO CEUEHHS, YeM CeUYeHHs NPOBOAOB ABYX
Apyrux (as, HO TOrAa, MexAy NPOYHM, €ro CTOMMOCTH MOJY4aeTCs He BhILle
CTOMMOCTH CTaJibHOTO TpOCA.

llocrosHnOe U XKeCTKOe 3aseMiEHHe ONHOW (asH He eNHWHCTBEHHBIH CHOCOs
HCMOJR30BaHUS NPOBOJAA OJAHOM M3 (a3 W B KauecTBE 3aIUTH U OGecrneduBa-
IOWHA CTOK 3HEPruH HPAMOTP yAapa B 3eMa0. DTOT CTOK MOXHO OOGECHEUHTH,
COXpaHsisi M30JSIHUI0 NEKTPONEepesaud B TOM BHJIE, HJAH MOYTH B TOM BHIE,
KaK 9TO "MME€eT MeCTO OObIYHO B CHMMETDHUYHHIX 3JEeKTponepenayax, ¢ Tem
JMIb PasnuyueM, 4TO CHPJASHIB POBOLA, OCYILECTBAAIOMEr0 3aUIATY JHHUHM,
CHAOXAITCA AYrOOTBOAALIUMH KO/JBLUAMH HAM pOramH; rauleHue AYrd, nocae
TOTO KAaK SHEPrHs yaapa OyAeT OTBEAEHA B 3eMJI0, 00eCcneyruBaeTCs HaJnuuem
HA MOACTAHUMAX AYTroracsuux annaparos. Haxoueu, MOXET OKa3aThbCs B HEKO-
TOPHX CAYYasX [eNecOOGPA3HBIM CTOK SHEPrHH FPO30BOrO  yapa B 3eMJIO
OCYIIECTBHTH Yepe3 Pa3psAAHHKH, YCTAHOB/JEHHbIE HA O AH O (ase Ha omopax
J‘HH"“. 1 ) : )

A ;

Cxema 3jieKTponepenayd C HCIOJIb30BaHHEM TIPOBOJAA OXHOW M3 a3 u B
KayeCTBe 3alUTHl, KOrAa 3TOT I[POBOJ NMOCTOSHHO M KECTKO 3a3eMASeTCd Ha
KaMao# omope, npencraBiena Ha puc. 1. TpeGoBaHHA K Nepexo]HHIM COMpPO-
THBJACHUAM 33a3€MJIEHHSI ONOP 31eCh Te XK€, YTO ¥ BCAYYaE NOABECKH CMeunuanb-
HHIX TPOCOB Ha onopax. Ha noncrasuuax no KOHOAM JHMHHH 333€MAEHHBi
MPOBOJ MOAK/IIOYAETCH K 3AIMTHLIM 3a3€MJEHUAM MOACTAHUKI M HCNOAb3YeTCH

‘ HAa MNOACTAHUHMAX TaKXe and
ABYX lieJeit: ¥ KaKk NpPOBOA M
HIMHA OXHOM M3 (a3, u Kak 3a-
INHATA NOACTAHUHUH OT TPO3OBHIX
yaapoB. Ectep Bce ocHOBanus
oJaraTh, YTO BO BPEMSsi KOMMY-
TAMOHHBIX ONepaumnii Ha noi-
CTAaHUUAX 3a3eMJCHHYIO (asy
MOXHO HE€ BHIKJAOUYATH, T. €.
MOXHO OTPAaHHYHUTHLCS NOCTAHOB-
KO# BBIKJIOUATeJel H pasben-
HUTe el JIMIIh HA [ABYX He3a-
3eMJeHHHX (ha3ax.

Pacnonoxenue npoBOLOB Ha
: » ornopax MOXeT ObiTh NPHUHATO
06BIYHOe, €C/IH HMETb BBHIY KeJe3HBE ONOphl ABYXIENHBIX JUHHUHA C TPOCaMHK;
MecTa TPOCOB Ha Omope 3afiMyT MNPOBONA 3a3eMJIECHHOH (ba3el, a HHXKHAS Tpa-
Bepca OmOpbl OKaXeTCsi HEeHYXHOH, COOTBETCTBEHHO BHICOTA M BeC ONOPH
32 CYET 3TOrO CHU3ATCH. :

EmkocTHBIE TOKH JIMHHH, OOGYCJOBJAEHHblE HECHMMETPHYHOCTbIO NOTEHHH-
aJioB8 NPOBOAOB (pHC. 2), AAAYT TaK}kKe HECUMMETPHUHYIO 3-X (DA3HYIO CUCTEMY.
Mcnoapsys ypaBHenns MakcBesina, B' COOTBETCTBHH C o6o3naueHusIMU PUC. 3,
HaWAEM 3apsifibl POBOJOB: ;

C]1~—-Cn U10+012 (Um—Uzo) -+ Cis. (UIO‘_‘U30)
2—C12 (Uzo—' U10)+sz U20 +C23(U20 U30)
(I3-—— Cis (Uso""U10)+C)3 (U‘;o e Uzo) +Cay. Uso
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CoOTBETCTBEHHO q)asoBue €MKOCTHHE TOKH MMOJAYy4YdloTCH, Kak

:];lzi3m.U, C12

{cz =V3 .0.U; Cus +J“’V_3 U, (Ca2+ Ci2) £ — 150°

Is=—V3w0.U, Coys+joV3.U;(Ca+Ciz) L150° } . :
[TogcuntanBeni TakuM O6GpPa3OM EeMKOCTHLIH TOK nepBoOf (3a3emJieHHON) (ash:
OyneT npeACTaBaATh JWUWb 3apsaf, CBA3aHHHHA C 3a3eMJEHHKM NPOBOAOM. DTOT

TOK OyJeT nepekpeiBaTbCsi CYMMOH OOpaTHBIX TOKOB JBYX APYrHX He3asemJeH-
HuX (a3, paBHO# ‘

Ty Tey=[V/3.0.Uy Cas+j 0¥/ 3 Uy (Co - C1) £—150°] +-
+ [—V3.0.U,Cys+jo V3U, (Cy2 + C2) £150°] =

=jo3. Ul (Coa—+Cr2).

BekropHble guarpaMmbli ()a30BBIX HANPAXEHHUHA, MOTEHNUANOB H €MKOCTHHX
TOKOB NpEACTaB/JeHb Ha puc., 4 u S. :
Kak Tox, oTaasaeMmii B KOHLE JHHHH ME€peiaud, TaK ¥ EMKOCTHHIHA TOK
6yAyT NPOTEKaTh MO NPOBORY 3a3eM/ISHHOM (asbl JuMIb yacTHuHO. YacTh TOKa

Puc'. 55

3a3eMJeHHO# (ha3pl OTBETBHTCH B 3eMJIO. 10 06CTOATENBCTBO, NOMHMO HECHM-
METPHH €MKOCTHHIX TOKOB, CaMO Mo cebe, npuseaer K HecummeTpuu (DasoBrix
TOKOB JAuHuu. KoHeYHHM Ppe3y/abTaTOM NPOTEKaHHs MO NPOROAAM JIHHHHU CH-

Puc. 6.

CTeMbl HECHMMMETDHYHBHIX TOKOB OyneT nosB/IeHHE BO
BCEll 2JEKTpONepelaye H B reHepaTopax CTAHUWH TOKA
o6paTHOil mocaenoBarenbHocTd. Pasmep nonycruMo#
BeJMUHHL TOKa OOpaTHOH NOCAENO0BAaTENbHOCTH B re-
gepatopax peraamentupyerca ,[lpasusnamm rexHuue-
CKOl 9KCNJI0aTAUUK BNEKTPUYECKUX CTARIMA H ceTei”, 7).
COrnacHO KOTOPBHIM J0NMyCKaeTcs paboTa TreHEepaTOpOB
npu HepaBeHCTBe TOKOB B (pazax B 10%, 4TO 2KBH-
BAJEHTHO HAJHUYHIO COCTABAAIOUWEHd OOpPAaTHOH NOCHEAO-
BaTENbHOCTH B pasmepe Hemsoro Goaee 5%.

Ina noxacueTa coctaBiasiouleid o6paTHOH MOCaAEsOBa-
TeJbHOCTH TOKAa B TeHEpaTopax, HYXHO 3HaTh Hamps-
enus oOpaTHOH Moc/ej0BaTEAbHOCTH BCeX 3/IeMEHTOR
9/eKTpOnepesaul u, B NepBylo ouepensb, JHHHH. B cBoIO
ouepellb CHMMETPHUHLIE COCTaBAsIOWKE (HA30BHIX HANDS-
JKEHHH JUHUH ONpPeeasioTCA Ipexae BCEera CHMMETPHY-
HBIMH COCTaBJfIOIUMH (DAa30BLIX TOKOB, a 3TH NOCAEA-

HHe MOXHO JEerKO ONpeeNuTh, €C/AH 3HAaTh TOKH B MPOBOAAX BCex Tpex das
AWEMH. MOXHO BIOJHE AONYCTHTh, YTO B KOHLE JHHHY 0TONPAETCS CHMMETPHYHAN
Tpexdasnas cuCTeMa TOKOB, €C/HH CYHTATh, 4TO 001ass acCHMMETPHs1 TOKOB H

7) llpaBuna Texmuueckoi SKCIIOATaUHHW SMEKTPUYECKHX CTAHUMH H ceteﬁ‘,rocaueprousnar,,

1940 r.
6
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Hanpameunﬂ 9JEKTpoNepe1ayu He MIPEBOCXOAHT AOMYCTHMBLIX NpeneJ/os. Taxkoe

' AONYIEHHE HE CKAXETCH 3aMETHO HAa KOHEYHBX pe3dyabrartax pacueta. Takum

'06pa3oM, TOKH NPOBONOB He3a3eMJEHHLIX (a3 Cpasy Ke ONpenensioTCs Kak

TOKHM, COOTBETCTBYIOIIHE MOILHOCTH OTOHpaemO# B KorNe JuHHH. UTOo Xe Ka-
CaeTcs TOKa B NPOBOJE 3a3emM/]EHHON (Dasbl, TO TAKOBOK NOAYUHTCH B BHAE
CyMMbl IBYX TOKOB:

1) yacTu TOKa 3a3eMJeHHOH (a3ml, or6upaeMorc » Kouue JauEHHM (pado-
YUl TOK);

2) uactu €MKOCTHOFO TOKa ' 3a3eMJIEHHOM (da3bl, KaK CyMMBl TOKOB ABYX
apyrux ¢as. |

~ Ilpumevanmme: Tokun axkTHBHOH NPOBOAHMOCTH 31eCh HE NPUHAMAIOTCA BO BHAMaHKe,
KaK OOBbIYHO BLINANAKINME W3 INPIKTHYECKWX PACYETOB MO DPAYMHE MX HE3HAUYMTEALHUCTH,

€CiM K€ 3TH TOKM MNGYeMy aubo Hyxiio ObUIO Y4ecTb, 970 MOXKHO 6biA0 Obl CAEsaTh TOUHO
TaK K€, KaK yKA3biBACTCH B OTHOLICHUH yUYeTa €MKOCTHBIX TOKOB.

[Ipu paane.nelmu TOKOB 3a3emJeHHON (asnl HA JABe 4aCTH—B NPOBOJE HiB

“SEMJIQ-——K comanenmo, HeJab3d - BOCHOJAb30BATBCHA [POCTHIM COOTHOLICHHEM Me-

-

- KAy COHPOTHBJ]EHHHMH nposcaa

] “
3a3eMJICHROM a3kl ¥ 3eMJIH, TaK - {loa600 wa3tr. 6
. KaK ecad NoAcYeT conporusie- !f : T
 HHA DEeTAH MNPOBOA—3eMJsI He i b },
ANPEeACI1aBASeT HUKAKUX 3aTPYyIA- e et f”‘-”’e"""?’wmﬂ" 0
HEHHUM, TO BHIENATH H3 06LIEro 8+ 9 a7 : /
CONpOTHBIAEHHUA STOH METAH OAIRIIR T

: (L LTI/ PP Y AL
4aCTh, OTHOCAILYIOCA K 3emJjie,— j/

NPeACTaBAseTCHd 3aTPYyAHUTENb-

=
abiM, [loaToMy npuxoaurcs npu- ‘ : g
GerHyTh K PaCCMOTPEHUIO TOKA »
3a3eMJIeHHON (asbl, KAk TOKa : Puc. 7-a.

HYJI€BOH 1OCJe/l0BaTEJNbHOCTH
JABYX(a3HON CHCTEMBI TOKOB,

NPOTEKAIOMUX B ABYX He3azeM-  ° (1pabod @asw.(
JAesnblX (dasax JUHUH. —_— _
Tax, nepsas cuctema TokoB |} e, ,
JUHKHH, 32 CUET HArpysK, npen- Toobod @eate., &
cTaBjeHa Ha puc. 6. Ee cumme- o o - e
TPHYHKIE COCTaBAsiomue GynyT: ‘ L7 i Fo
G 1 i Vs U L, i e ) ) ] N
e oa o0 AL T e
s 9 < A —_————— et
i Snaenlnt AP 8
=1 (h+D)=-L1 (), ee
2 2 ‘ < ‘Pne. 1-6.

T 8. TOK saaemnennoﬁ (asul

(dasa a)
‘]az"“"2 10—"“(1ba+1c0)
ﬂym CNeloBaHUA TOKOB HYJ/EBOH MOCA€10BATEJbHOCTH, COTNIaCHO MNpPOBEAeH-
iOMy PasnoKEHHIO, NPEACTABIEHH HA. PAC. 7-a u 7-6.
- s omenbao B3ATON (pasnl b, UPHMEHHTENBHO K puc. 7-a, MOXHO Hanu-
carth paaeucrao

B LA T e M TogiRar-( P '+7"b~o) Rn==
_"‘*.””bo-“) Lna+]1 boW. M+ Ilbo-Rs"l"(l,bo + Illbo) Ry

rae 7 banl bo—YaCTH TOKa Hyneaoﬁ MOC/AeI0BaTe/IbHOCTH B NPOBOJAE H 3eMm/e;

Lnn— KO3(MIHEHT CAMOMHAYKUMA NETAM—NPOBOA H—npoBOA a;
Lns — K03()uuMEHT CAMOMHAYKIMH METIH—NpPOBOA b—3emas;
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M — xo3duUNEHT B3aMMOMHAYKUHK NETAH NPOBOA—NPOBON U NETHH Npo-
BOJI— 3€M/IST;
RnHR;-—COOTBETCTBeHHO aKTHUBHOE conpowsneune OJIHOTO DPOBOAA NETAH H
aKTHBHOE CONPOTHBJEHHE 3EMJH.

TMocnennee paBeHCcTBO NO3BOASET HaiTH OTHOLEHHE

Ilbo

R; +Jj (oLns— o M)

Fbo

Ry +j(oLan— oM)

7 [lonyuennoe oTHOmEHHe He OyaeT OTBevaThb NefiCTBATENBHOCTH noToMy,
qro B TOCACNHUX pacCykJeHHax He Obl1a yuTeHa B3auMHAs MHAYKUHS LeneH

¢ 8,9

&

¢ Ac-18%
é r=09i5cm
i
%‘

P PIPITD
Puc 8.

c Tokamu (asel ¢ H, KPOME TOrO, CONpPOTHBIE-
HHE NpoBOia 3aseMAeHHOM thasw (hass a) nyx-

~_HO y-llBOHTb, TAK KaK 3TOT MNPOBOX HABaXIb

yu4acTByeT B PACCyXIACHUAX: U NPUMEHUTE]bHO
K ¢ase b, u npumenute o K ¢ase ¢. C yge-
TOM B3aHMOMHAYKIMH BCeX Lened W yABOEHHSH
aKTHBHOrO COMPOTHBJEHMS 1poBoja (asn @
NoNy4yaeTcd OTHOLIEHHE TOKOB oo 1t Ppo 06
CKOJIbKO C/OXHEe, HO MOPANOK PacCymAcHus H
XapakTep KOHEYHOTro pesynb'ra'ra NO/yYaeTcs
TOT XK€ cambliii 8).

Ipumennteavno ¥ 110 xé nuHAH 37€KTPO-
nepenaus ¢ pacnoJOXEeHHEM POBOLOB HA OMO-
pe (puc. 8) u c mposopamu AC—I185 wu mnpu
yAeAbHOM COMPOTHUBACHHH 3eMan p=—= 100 Q/x?,
OTHOUIEHHE

i ol 1 nposona 0,197 4-/1,20
ey 3 I sewmsn 0,330 4 j0,845
e L RS O

Inp = 0,573 1, £ 2°30,
I,=0,4321, / — 9°30".

Ecau npoBox 3a3eMJeHHON (asbl BHIOJHHTb MEHbUIErO CEYEHHS 4eM MPOBOAA
AByx npyrux (as, Hanpumep, B3ath nposox AC—95, To TOFAa OTHOMIEHAuE

Irbo

115 o7

eeen
I"yo

i @ : : J

Iy =0,550 I, / 12°30/,
1,=04771, / — 14°30.

. Tak kaKk eMKOCTHMI TOK 3a3eMNeHHOH (a3l NPeACcTaBAseT COGOI0 CyMMY
eMKOCTHRIX TOKOB JABYX aApyrux ¢as, 10 2-x (asHas HeCHMMETPUYHAA CH-
CcTeMa EMKOCTHHX TOXOB, npeacTaBaseMass ¢asamu b u ¢ §ApH pasnoxe-
HHM H3 CHMMETPHYHHIE COCTABJSAIONIHE TAKKe Haer .

CO—

ot B == s
(b+ ) 2

8) MonpoGuee cm. B. K. lllep6akos, Ja. pacuer Tpexdasnnx AMHAN sAexTpONEpesayn ¢
NOCTOAHHO 3a3emicHuOl ¢a3oli. [pussro x nesatu B Masecruax TUW.



CAEOBATENbHO, W EMKOCTHHA TOK (asbl @ MOXHO PacCMaTPUBATL KaK €yM-
MYy €MKOCTHHIX TOKOB HYJAEBOH NOCAEN0BATENbHOCTH, YKa3aHHOH BHIIE ABYX-
@asHoll HECHMMETPHYHOH CHUCTEeMBbl. Y4uThIBas, YTO NYTH HPOTEKAHUA EMKO-
CTHHX TOKOB H paboyux TOKOB HYJ/EBOH NMOCAEHOBATEAbHOCTH OAHH H TE. Ke,
MOMHO HanMcarb, 4TO ' ’
Ilb S ]’bc
: ry Py

7.€. GMKOCTHEHIHA TOK B (ase @ jpeqaurcs Ha HBe 4aCTH B TOM X& OTHOLIe-
HUM, KAK ¥ TOK JHUHHH, OOYCJAOBJEHHKI HArpy3KOH KOHUZ JWHHH.

3Has TOKM B ‘[IpOBOMAX JHWHHH, a TakKMe B JPYIruxX 4acTax sJAeKTpomnepe-
AauM, Ve HeTPYAHO MOACYMTATb HanpsXKeHus M TOKH 0O paTHOHA nocae-
JOBATENbHOCTH B PA3/HMUHBIX 4YaCTX anepronepeAaqn B ONPEAENUTH ACHM-
MeTpHIO TOKOB B reHepaTope.
‘ Hanpuamep, B sneKTponepenaqe~—reHepaTop NOBEICHTEAbHBIH Tpaaccbopua-
TOPp—JHHNASA, NPU CAENYIOWHX AAHHBIX: »

‘a) reHepaTOp——589 mea, 10,5 w8, X =14%, wna muHax or6op 8 mem.

cosy =0,8;
6) 'rpauubopmamp 60 msa, X=11%, R=0,5%;
B) auaua—110 «s, nByxnennas, /=100 xu, AC-185, nposoj 3a3eMNeHHOH

‘sbaau AC-95, pacnonoxenne npoBOAOB Ha onope no puc. 8, p; =100 /x3;
o160op MOUIHOCTH B KOHUE NHHUM—A40 mem, cose, = 0,85;—noayyaerca B rene-

paTope OTHOIIeHHE |

12
7; 100 = 3,93Y/,.

CaexoBaTeibHO, Ha OCHOBAHMU H3JOMEHHOTO MOXKHO CUHMTAThb, YTO B OTHO-
WIEHHM MNONBJEHUS TOKOB 0OpaTHOH MOC/AE€HOBATENbHOCTH Henonycmmoﬁ BeJH-
4dHbBl B I'€HepaTtopax CTaHuui, paﬁoTammnx B JUHUM C 3a3emaeHHod ¢asoi,
3AEKTpONepe1ayy ¢ 3a3eMaensoi (asol o6bYrO GyAyT BroJHE 6JArONOAY4HH.

i -

B eayuae Kakof#i-in60 HEOGXOAHMOCTH OTPaHHYUTb TOK B 3€MJE, NOABANAIO-
igufics NpU 3a3eMIEHNHM ONHOH M3 (a3, MOKHO MPOBOL 3a3eMAsEMON (a3bi Ke-
" CTKO CBA3aTh C 3eMjeio (BepHee C 3a3eMJSIOLEM YCTPOHACTBOM) TONLKO B OX-
H0H TOYKE N0 ANWHE JHUHHH, KaK 3TO MNOKa3aHo Ha cxeme (puc. 9).

‘Qanako, ueab 6ymeT AOCTHrHyTa Aullb B CAyYae KOPOTKHX JHHHH, Y KOTO-
PHIX EMKOCTHBIH TOK MaJ/l: HECMOTPS Ha TO, 4TO MPOBO/I 333€MJ/IEH TOJNBKO B OJX-
HOW TOUKE, EMKOCTHBI TOK, PEKJe YeM NONacTb B NPOBOJA 3a3eMaeHHOH daswl,
nporekaer B 3emae. Bo3MoxHOCTb 6ecnpenaTCTBEHHOrO OTBOJAA 3HEPrHH Mps-
MOTQ yAapa B 3eMaio ofecneynBaeTcsl HAAMYMEM HA KaXJOH ONOpe MCKPOBHEIX
NPOMEXKYTKOB. 3a3eMJeHHbd B OJHOH TOYKE MOCTOAHHO, MPOBUA HA BCEX ApY-
rHX ONOpPax MOMKEH UMeThb H30JSUHIO, IYHTHPYEeMYyI0 AYyrod B MOMEHT OTBOAA
SHEPFHU NPAMOTrO ynapa. YpOBeHb 3TOH H30AsUMH ONpefeNseTCs TPEOOBaHHEM,
4T0OK MPH HOPMAJbHOM pEeKHME 3JeKTpPOonepenayd 3a CYeT NnajAeHus Hanpske-
HUf B MPOBOAC HCKPOBBHIE NPOMEXYTKH HE npoéusam«mb. CaenoBaTenbHO, 3TO
AOMKHAa OBITb H304AUHS TIOPSAKA JAUMHEHHOW HA BOMKHAJbHOE HaNpsKeHHe
6 KUJIOBOJIBT.

KoncTpykuusi HCKPOBBIX [IPOMEXYTKOB NOMKHA OHITh MAKCHMANLHO CONE-
craymmeﬁ ramieHsio BOAbTOBRIX Ayr. EcTh oCHOBaHMS noJjaraTte, 4TO npu obecne-
4EHMH CTabW/BHOCTY NOTEHLHaNa 333eMJEHHOIO NPOBOJA 33 CYET XKECTKOro Nox-
KJAIOYEeHHMs] 3TOro mnpoBoja B OJHOHW Touke (#a puc. 9—B T. a) K ,3emae’,
YCAOBMA ralleHus Ayr OyAyT He Xyxe, 4eM fApd 000OPYNOBAHHH CHCTEM rach-
TENLHHIME aMNapaTami. 06epA0p¢ep9) Ha OCHOBaHWH ONBITOB MMOKA3LIBAET,

") I. O6e pao p(be p, Sampikanus Ha 3emaio K Gophda ¢ mMMn. Suepromsnar, 1932 r.

9



YTO FYrW 3aMBIKAHWSA HA 3ema10 C cuaol Toka mo 40 A B ycrawoskax 35, 60
u 110 x8 camocToaTENILHO raciu, ecAM TOJBbKO Ayra nopjepXxuBanach OCTaTOY-
HBHIM TOKOM HEJOKOMMNEHCAUHUHM HJHM NEepeKoMNeHCauuu, T. €. HaJ0 N0JAaraTh,
KOrjza xaTyllka OrpasHuymBaja xoJaebaHnue ‘NOTERIKAJIOB MPOBOAOB 3JIEKTpPOIe-
peaauu, B, B NEpPBYIO ouepenb, NPOBOJAA C MNOBPEMACHHOH H30JALUEH, H BOC-
CTAHOBJEHUE TOTeHNMana (asbl 6blll'0 3aMeJIEHO.

P =L
. . T

e 9a
o s R
9 gl 5] JgeHF g

(Ll i iy e

B _ :

Puc. 9.

B paccmaTpHBaeMOM cJay4ae MOTYT BO3HUKAThb Jyrd O6oJbuiell Cuibl TOKa,
TaK KaK nNpo6o# KaKorozdub0 HCKPOBOTO MPOMENKYTKA NPUBEAET K 3aMBIKAHHIO
BEa 3eMJI0 NPOBOAA enié B ONHOH TOYKE H TeM CaMbM O00ecneynT OTBETBJIEHHUE
YacTH TOKAa B 3eMJI0, KaK 3TO OLIIO BHISICHEHO BbiHIEe. 34eCh MOTYT BO3HHUKHYTH

i ayry ¢ cuaod toka B 100 m OGonee amnep,
L e ??M"‘N U Taumesue TaKux Ayr, BUAMMO, MOXKHO obec-

’ 5 _— MNEYNTh JUHMb MAaKCHMAaJbHBIM CHHXEHHEM pas-

> : ~ ev  HOCTH NMOTEHUHANOB HA 3/JEKTPOAAX HCKPOBHIX
NPOMEXKYTKOB W BHIGO[LOM Takoi KOHCTPYKUHM
3JEKTPOAOB  3TUX MNPOMENKYTKOB, IIPH KOTOPOH
Obl1 OBl YCKOPEH pas3peiB AYrd 3a CYET €€ Bhbi-
AysBaHua. Pa3sHoCTp mOTEHUMA/JOB Ha HCKPOBBIX
NpoOMEeXyTKax onpejeJaseTcda NaieHueM Hanpsa-
JKEHHS B 3a3€MJEHHOM MPOBOAE M, C/leN0Ba-
TEJbHO, JHIIb B KOPOTKHX JIMHHAX, AJMHHOIO B
HECKOJIbKO IeCATKOB KHJOMETPOB, MOTYT OHITH
noJy4eHbl HeOOXOAMMBE YCJHOBHSI TalleHHA AYyT
UCKPOBHIX MPOMEXYTKOB.

Kak yxxe 661210 yKa3ano, HCNO/Nb30BaHKE NPO-
BOJA OJAHOH K3 (a3 ¥4 B KauecTBe 3aUIHTH OT
rPO30BbLIX Y1apOB MOKHO OCYIIECTBUTD, HE HAPY-
waa Oo6bIYHNH CHMMeTpHH H30/a1uH (a3 saex-
Tponepenaud, creaymomum o6pasom.

Ilposoa oanoit ¢asw TtpexdasHoi JHHUH,
COOTBETCTBEHHO  PacCMOJIOXKEHHbId Ha omope
(puc. 10), cHabxaeTCs Ha KaXAOH ONOpe HCKpPO-
BREIM IPOMEXYTKOM, FapaHTUDYIOUAM paspan
uyepe3 MNPUMEKYTOK, @ HE M0 FUPAAHIAE H30J-

Puc. 10. - TOpOB, MNpPH JIOOLIX HEHOPMAJbHHX [MOBbILIE-

HHMSX noTenuuasna nposoaa. Ecam naanas anew-

Tponepenaya MMEEeT W30/AMPOBaHHYIO HeHTpanb TpancHopMaTOpoB H CHabxe-
Ha npubopaMy AAs ra2lUE€HHsA BOABTOBBHIX JAYr 3aMbIKaHusd HA 3eMJAI0—KaTydl-
koii [lerepcena, Tpancpopmaropom bayxa, racurtenem Peiitroddepa u ap.,—T0
ApH COOTBETCTBYIOUIEA KOHCTPYKIMH HCKDOBOrO NMPOMEXYTKA OTBOA B 3eMJI0

10 - | »/
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SHepru| TpO30BOTO ynapa GyneT HagexHo obecneuen Ges nmepepeiBa B paGore
snektponepenayu. ONBIT COOPYKEHA U FKCMNI0ATAUUU HCKPOBLIX DPOMEXKYTKOR
HA THPAAHA3X MMeeTcs GOJBbIION, NPOMEXYTKU C PasauuHOi (HOPMONA 1eKTPO-,
J0B (KOJbUA, NOJYKOAbUA, ABYX- W OJHOCTODOHHHE pora u T. A.) ycnewHo
CHpaBJaIOTCS € 3anavefi OTBEAEHH AYrM OT rupasuibl. B wamem cayusae Tpe-
Gyercs, u4TOOb KOHCTPYKLMA NPOMEXYTKA rapaHTHPOBa/jia HEBO3MOMHOCTb Ha-
AyBAaHWS JIyrH Ha TUPJASHLY NpH Kakom-2u60 HeGJAaronpusTHOM HANPABJICHUH
peTpa ¥ oGecneunBasa Gbl TOpPEHHE Ayru Ha PacCTosiHuH, 6e30nacHOM AAsA FHp-
ASHAB B TEPMUYECKOM OTHOLIECHHH.

VICKPOBOH NpPOMEKYTOK (Pasbl—Tpoca B OrPOMHOM GOJBIIHHCTBE CAYy9aes
Gymer HArpy;aThCsi AyraMyu 3a CY4eT HEKOMNEHCHPOBAHHOIO WA NEPEeKOMNEH-
CHPOBAHHOIO TOKa BeauunHoio makcumym 30—40 amnep, [loaTomy Her 0COGHX
NpUYMH OMacaThCs 3THX KPATKOBPEMEHHHIX JYr M MOXHO Be/IHUHHY HCKPOBHX
NPOMEXYTKOB CHH3UTb 10 YPOBHA, KOTOPHH G obecreyns He OCOOGEHRO 9a-
CTHiE €ro MepeKpHTHs N0 NpHYHHE KOMMYTAUMOHHHIX NepeHanpsukeHud. Iro
~ He06X0AMMO CAeJaTh H A8 TOro, YTOOb GbiTh YBEPEHHbIM, YTO MPH BO3HHK-

- HOBEHHMHM BBICOKOrO NOTEHIHaJAa HAa ONOPE HH B KOEM Cryyae He NepeKpoer rup- -
JAHAB ABYX ApYyTHX (¢as.
~ 3BasemJaeHue Kaxao0i omnops, caMmo co6Goio pasymeercs, AOMKHO ObITH Bhi-
. NOMHEHO YAOBJETBOPSIOUINM BCEM TPeGOBAHHAM, NMPEABABAAECMBIM OOLIYHO K 8d-
. 3eMJEHHSM 3aLUTHHIX TPOCOR!0),

PaccTosnue npoBona (pasui-Tpoca A0 NMPOBOAOB ABYX APYrux ¢as nprAercs

yBeJHUUTh N0 3HAUYEHWil, YKa3aHHHIX B HIXKeciAepylowmed Tadauue:

Hanpsxenne B KuIOBOJbTAX % [Iponer B merpax ‘ Paccrognne s Merpax
Sl s e el R Je ket
35 150-+-200 | 3,0+4,9
110 , 150250 4| 4,595,
5,59+7,9

320 | 200-:-300 A
5 ?

D10 paccTOsHHE HEMHOrHM OoJble OOKUYHO MPHHATHIX PACCTOSHUHA MEXAY
NPOBOJAMH JIHHHH, U NO3TOMY aCHAMMETDHs CONPOTHUBJEHHH IIPOBOAOB, HYKHO
0XHaaTh, He Oyne1 3HAYBTENbHOH. :

- .OT TpaHCNO3WIIMM MpHUAETCS OTKA3aThCsA, MO KpaiHEH Mepe, BCeX TPex mpo-
BOLOB; /IBA HWXHUX NPOBOJAA MOXKHO TPAaHCNOHHPOBATH, €CAH OT 3TOro Oynmer
KaKan-iu60 noJab3a. OTcyTcTBHE TPAHCNO3UIHM CKAXKETCA Ha YBEJHYEHHH CTe-
NEeHW BAMAHHMS HA NPOBOJA CBA3H. ‘
~ Hcnoabsosanue npoBoja oauOi (a3l B KayecTBE 3allUTH OOECMEYHBAET,
BHAMMO, HAaleXKHYIO 3aU1UTY OT FPO30BBIX YAapOB JHHHH MEKTPONEpendyH, HO
He noactasuvi, I[Moaxoas K MOACTaHUMAM W CaMH NOACTAHLHHM AO/KHSI 3amyH-
MATHCS CNElHaJbHEIMH TPOCAMH HAX JUBEPTOPAMH.’

Hacrtosimuuii BapuauT HCnoOAb30BaHMS NPOBOAA ONHOA (ha3m W B Kauecrse
3aIKUTH NPeAyCMAaTPUBaeT 0653aTeAbHOE 060pYL0BAHUE MEKTPUUECKOA CHCTEMBI
 TaCHTEAbHLIMH annapaTaMu g, Bcero BeposTHee,—kartymkoi [lerepcena. B crazn
C 3TUM HeGEe3WHTEepPeCcEO OTMETHTh OTHOWEHHWE K TraCHTe/NbHHM annaparam H,
B YaCTHOCTH, K KaTymke [leTepcena amepuxkaHCKOW NpPaKTHKH. :
~ DJaexTponepenayu € HOMHHAJAbHBIM Hanpsxendem 110 x6 u Buiwe g0 cero
~ Bpemenn B CCCP n CHIA BHINONHAAMCE MOYTH HCKJAIOYHUTENBHO C HAINYXO 3a-
3eMJeHHO#l HelTpaibio, B GONbUWIKHCTBE Ke CTpaH 3an. Esponsl, Ha060poT,—
C M30JUPOBAHHOA HEHTPAJIbIO HJHK C 3a3eMJEHHEM Yepe3 HHAYKTHBHEIEC KATYKH.
Onamako B mocielHue rojisl, Kak -eme B cBoe Bpems samerua npod. JI. K. Cr-
" POTHHCKHI!), no npuuuHe Bce OGojee BO3PACTAIMIErO 31EKTPOMArHUTHOrO

“10) 1. C. Crekoabuuxos u B. B. fisopckuii, OcHOBH mpOEKTHPOBAHHY FPO3OYHOP-
HuX cucreM, vacth 1, OHTH, 1935 r. ;

1) Mpodp. JI. . CuporTunckuii, [lepenanpsikenns ¥ 3alluTa OT NEPEHANPAKEUUHn 8

IneKTpHYecKHX ycranoskax. OHTHK, 1937 r. ! ;
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SAWSHWA Ha TPOBOAA CBS3M 34 CYET OTPOMHHIX TOKOB 3aMBIKAHWSA HA 3EMJIO,

KeJaHHd ‘COKPATHUTh A0 MHUHUMYMa NPHYUHLL, MPABCASUIHE K PAacCTPOHCTBY ma-
paaaeabHOl paboTHl 3/NE€KTPHYECKUX CHCTeM,—B AMEpPHKE HAaUYWHAIOT OTCTYMATh
OT TAyxux 3a3emseduii. boapme roro, aMepukaHCKHe CHCTEMH HAYUHAIOT OCTPO
METEPECOBaTbCA KaTyWwkod [leTepcena, 4To HAmIO CBOE OTpaXKeHHe B NepPHO-
AWYECKO aMepuKaHCKON JUTEepaType, 3an0NHEHHOH B NOCAeHEe BPEMS CTAThAMH,
H AUCKYCCHAMH MO BONDOCY O AOCTOMHCTBAX W HemoctaTkax katymku [lerep-
cena, €e HacTpofike, aHanu3a paboOTH CHCTEM, CHAGKEHHHX Karymkamu [letep-
cena!?). B Amepuxe, 8 Kosopano B pabore umeerca 220 ke aaexrponepenada,
cuabxenuas karymxoft [lerepcena B 1938 r.1%), mpuuem 3ameTdM, 4TO 3Ta XKe
3jeKTponepesaya WMEEeT H3 BCEM NPOTSKEHUH JBa 3aLIMTHBIX TpoOca.

[lpu paccMOTpPEHMH NOCTABJAEHHOrO BONPOCA HEBAXHO, SIBAAETCA AWM Ka-
tymka [lerepcesa TeM HMERHO amnaparom, KOTOpH HEO0XOAUM HAs PAGOTH
9J4EKTPHYECKQA CHCTEMbBl C H30AMPOBAHHOW HEATPa/biO, MAH JAd TalICHHd ne-
peMexalownxcsd Ayr Heob6XoAWMO HCKaTh ApPyrde CNOCOOH,—BaXHO TO, 4TO
NPaKTHKa 3aCTaBAseT OTKA3biBATHCHA OT FJYXOro 3a3eMJeHHs, BaXHO CHENATh
_BHIBOJ, UTO CHCTEMBl C H304UPOBAaHHOH HEATPAABIO HJH, UTO TO XKE CaAMOE,
C 3aHy/JeHAeM Yepe3 MHAYKTABHBIE KaTyWKH C OOJNBUIUMH CONPOTHBACHUAMH,
IKOHOMUYECKH SBASIOTCA 11e4eCO00pa3HbIMH, €CAH HMEThb B BHIAY NPAKTHKY
3an. Erponn u TenaeHuuM AMEpUKM B 3TOM OTHOUIEHHH.

Hyxuo, vakoneu, ykasaTb, 4TO BMECTO JAyroracsauldx anmapatoB W Ayrora-
CAMUX KOJEN, MOXHO CHabnuTh a3y, BHIOJHAIILYO POJAb 3aMMTh, Paspii-
HMKAMH Ha Onopax JHUHHH. ; ; : :

- Bapuanrtn MCIIONb30BAKHA NPOBOAA ONHOM U3 (a3 W B KAWECTBE 3AULUTH,
e Hapywas OOGHYHOA CHMMETPUYHON H30JAUHH (a3 JUHHH, HCKAIOYAIOT BO3-
MOXHOCTh TPAaHCMO3HIIMK BCEeX TPeX MNPOBOAOB JHHHM, €CIH HE HTTH HA He-
nabexuoe yaopoxande JuHHM. MOXHO TPaHCNOHMPOBATHL JBAa HHXKHHUX MPO-
BOJNA, YTO, KAK MOKA3LIBAET MCCAEJOBaHME 3TOr0 BOUpOCa, AaeT Takke OJaa-
ronpusTtasifi addexr. Tak, Hanpumep, NPUMEHUTENBHO K JHUPHM MEpPelavH C
pacnoaoxenuem nposoaos AC-185 no puc. 8 B ciydae OTCyTCTBUS Tp4HC-
NO3MUMHA NOsBASETca TOK B 3emae B pasmepe 1,2.10—2A/xm, TpaHCOO3UHUHSA
ABYX HHXHHX NPOBOLOB CHHKaeT sToT TOK 10 0,74.10-2A/ks. Hexoropoe
BLIPaBHHBaHWE HHAYKTHBHBIX CONPOTHBAEHHH (a3 JHRMH 33 CYET TPAHCMOHH-
pOBauMs HHXHHX NPOBOAOB Takke jpocruraerca. Tak, B TOM ke nmpumepe JH-
HHM SHAYEHHE KO3(PUIMEHTa CAMOMHAYKIUH NOAy9aercs:

a) 6e3 TPaHCMO3HIMHK 5

Lo =1,44.10-3H/[xm,

Ly =1,28.10-3H/km, e
L. =1,48.10—%H/xn,

L= 1,44.10 3 H/kx;

h) ¢ TpancnosuuMel HHXKHHX DPOBOAOB
L, =1,45.10 °H/xn,
Ly =1,43.10"3H/xn,

L. =1,43.103H/kxn,
Lep—1,44.10— 3 H/xn.

V.

Msonsnmna anékTponepenay ¢ 3a3emAeHHOR (asoi paboTaeT B HOBHX
YCAOBHSX B CPgBHEHHM C YCIOBHAMH pPaGoThi B CHMMETDHYHBIX 3J€KTpOnEpe-
Zavax: pabounii NOTeHNHa.! He3a3eMJEHHBIX (a3 paseH pa3HOCTH (Da30BHX

12) Cm., nanp mep, ,Transactions of the American Institut of Electrical Engineers® sa 1938 r.,
13) Some Engineering Features of Petersen Coils and their Aplication by E. M. Hunter*
Transactions of AIEE, 1938, vol. 57. P. 11—13. v : '
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HanpaKenui, T. e. B /'3 pasa Gonbiue, yem noTeHnHax da3 CHMMETPUYHOH XK~
Tponepenauu TOro e HOMHMHAJIbHOTO Hanpsmkenus. OnulT 3KCNJACATAUMH NEK-
tponepenay no cucreme J[13 nokasan, yto B Tpexdasubix 31eKTpOnepesayax
C HOMHHANLHBIM HANPAKEHHeM JO 35 K6 BKJAIOYHTENbHO NEPEeXOf Ha Pemum
paboOTH C MOCTOSIHHHIM 3a3eMJeHHeM OJHOH u3 (a3 He TpebyeT ycu/aeHUd H30-
JAS0KBM KaK JUHEWHOW, TaK W HA NMOACTAHUUAX. B oTHomenum xe snexrponepe-
Jlay ¢ HOMMHANbHHIM Banpsxkenuem 110 x8 u BHE ONbLITA ANHTEJABHOM
3KCNAOATALUA JIEKTpONnepenay ¢ OAXHOH 3a3eMmyeHHON (pasoil He Gwno. [Ipasaa,
NpH KOHCTPYHPOBAHMM H pacyeTe H30/A1MH HA 3eMJI0 BHICOKOBOJALTHHX YCTa-
HOBOK YYMTHIBA€TCSl HE TOJbKO ()a30BOE HANPSiKEHWE YCTIHOBOK, HO H JHHEN-
HO€ HAanpsXeHWe 3THUX YCTAaHOBOK, HO BCE XE€ HMEuascid cedyac H3ONALUS .
CHMMETPUYHBIX BBICOKOBOJI{ THWX YCTaHOBOK OPHEHTHPOBAHA Ha AJIUTENLHYIO
3KCA/N0ATANNIO NPY NOTEHHHANAX OTHOCHTENBbHO 3€MAH, PABHHIX (DAa30BOMY HA-
NPAAKEHNIO0 3THX YCTAHOBOK.

- Yem onpenensieTcs ypOBEHDb H30/SIHH BHCOKOBOABTHBIX CHCTEM, Pabo-
 TAWMAX C 3a3€MJEHHOH HEeRTPaabio?—OObBYHO KPATHOCTHIO HUMEIOUIHX MECTO
B YCT4HOBKAaX ,BHYTPEHHHX“ MEepeHanpPsXEeHHH, W B NEPBYD OYepelb—

KOMMYTallMOHHBIX, [0 OTHOWIEHHWIO K ()a30BOMY BanPsKEHUWIO YCTAHOBOK.
- HekoTopsie monpaBku BHOCHT ClOld PaCYeT HYKHOH TrPO30VIOPHOCTH STHX

YCTaHOBOK. AHa/¥3 KOMMYTAlMOHHBIX TeEpSHANpsHEeHuHd B aJAekTponepenavax
€ MOCTOAHHON 3a3eM.JeHHOU ONHOMA (a3ol mokasuiBaeT, yTO: :

a) NepeHanpsKEHUs] TMPU OTKJIOYEHHH XOJOCTE X VIMHUH NAOT AMNJAHTYRY
nanpalomed BOAHW Ha TpaHcopmatop He Gosee 3 Uy T. €. B -TOM XKe pas-
Mepe, KaK 3TO MMEeT MECTO B YCTAHOBKAaX C 3a3eMJIEHHOW HEHTPaJbl0 TPaHC-
dopmaTopos;

0) nepeHanpsiKeHAs] NPH BHIKIIOYEHHH HHAYKTHBHHIX HATPY30K CO3RAIOT
NOTEHIMas HA OOMOTKAX OTKJIYAEMOro OOGBEKTA OTHOCHTEJNLHO 3eMJH BhilIE,
YEM B CHMMETDHYHHX CHCTeMaxX HA BEJHYHHY, PaBHYyI0 nosoBuHe (asosoroe
HanpsXKeHUs. ’

Jipyrue BHYTPEHHHMS mepeHanpsKenus: :

a) PEe30HAaHCHBIE MNepeHanpsXeHus, B TOH WX YACTH, KOTOPAs MOJYYAeTCH
NPH pEe30HaHCe Ha pPabouyyl0 YacTOTY M BHICIIHE FAPMOHHYECKHE COCTABAAIO-
IHe, HMEIOT YC/JOBHS N5l CBOEr0 BO3HHKHOBEHHMS M PA3RUTHS B 3JEKTpONEpe-
7a4ax C 3a3eMJIEHHOH (Das0f Te Ke, YTO H B CHMMETPHUHBIX CHCTEMAX; UTO iHKe
KacaeTcs $iB/JCHUA ONPOKHABIBAHUA (Pasbl, KOTOPOE B CHMMETPHUHLIX YCTAHOBKAX
~ DIPH ONpEJENEHHBIX YCAOBHSAX CO3AAeT mepeHanpsxenus 10 5 Uy —T0 3TO KBAE-

‘HME B YCTAaHOBKaX C 3a3em/eHHOH (a30i, BUANMO, COXpPAHSET TOT e xapakrep.
6) IlyroBbie mepeHanpsaKeHuss—OTCY1CTBYIOT.
Takum 06pasom TO/MBKO Cayua#h OTKMIOYEHHST WMHAYKTHBHOI HArpysKu gaet
~TIOBWIIEHHE TIOTEHIHAAa NPH NEPEHANPSKEeHUsX HA MOJ0BUHY (PAa30BOrO Hamps-
KEHHSI B HAWIEeM Cayuae, HO eCau yqec‘rb, YTO 3TOT BHUJ NepeHanpsKeHuil B CHM-
METPHYHBIX yCTAHOBKAX HE ABJAETCA CambiM onacHuM (~ 4,5 Ug)'t), HyxHO cne-
JIaTb BBIBOJ O TPHTOAHOCTH W3ONAUHM CHMMETDHUYHHIX YCTAHOBOK, C TOUKH
3peHnsi yPOBHA H30JSUKHK, B YCAOBHAX 3JEKTponepenay ¢ 3azeMACHHAOH (Pasoil.
TpeGoBanusi e K H30JALMH CO CTOPOHBI aTMOC(HEpPHHIX nepeHanpsKeHuis s
000oux c/aydasix OyAyT omurakoBeiMu. OCTaeTcs jajee NPOBEPHTH KAK BEAET
cebA u30JSIUMA 1104 BO3ACHCTBHEM YBEJHMUYEHHOrO PaGOYEro MOTEH-
ILMaana. e

Jluneiinan nsoaanua. HepasaomepHoe pacnpejeneHHe najzeHus Ha-

- HPAXEHHs BAOJAD THPAAHABI H30J5TOPOB INPHBOAMT. K MNEpPerpysKe NepBhiX
3NEMEHTOB (OT NpPOBOJA) THUPJAHAS TPH MNPUAOKEHHH K HEMl pasHocTd Mno-
Tenuuanos B 110 x6 u Bumime. Ha mepswit saevenr. npuxoantcs oxoao 20%
BCEA DPa3HOCTH NMOTEHIHMAN0B, NPHJOKEHHON K rHpAsHje %), npuyem sra Rona
- Ml U Cuporurckuii [e
yeckux ycranoskax, OHTW, 1937 r. ; :
1) J. U. Cuporurcknil, Texunka BHICOKHUX manpsxennit, vacrs I, TOHTY, 1939 r.
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fI0YTH HE H3MEHAETCA ¢ YBEJHYEHUEM YHUCJA 3J€MEHTOB B rupasuue. Ecam na-
APAXEHHe KOPOHH Ha 3]eMEHTEe THpAfHAb oueHuBaercs B 15-+—20 k8, TO yxe

B8 110 x8 anckTponepenauax ¢ 3sazeMaeHHON (a30# HYKHO OXKHAATH MOSIBJACHHS
KOpOHbI HA TNePBOM 3JeMeHTe rmpasHib., He coBceM TONBKO fCHO HA OCHOBa-
HHW MMEIOLIUXCS CBEAEHH B JMTEpaType, KAKOBA JOJXKHA ObITb HHTEHCHBHOCTE
KOpPOHB, 4YTOGH yXke OHJH OCHOBAHWSI ONAacaTbCA MOCTENEHHOTO Pa3pyUieHUs
o6auuoskn (apdopa. B 110 ks saexTponepenasax HHTEHCHBHOCTb KOPOHBI
Oyaer HaCTONbKO HE3HAYHTEJbHA, 4YTO. TPYAHO OXKHAATb 3aMETHOTO Pa3pylIeHHs
B TeYeHue cpoka cayx6s usoasiuud. OnuTe, NPOBEAEHHbIE B BBICOKOBO/bLTHOMH
naboparopuu ToOMCKOroO HWHAVCTPHANBHOTO HHCTHTYTAa, MNOKa3alH OTCYTCTBHE
BAJMMON KODOHB Ha 7-MH 31eMeHTHOH rupagune (n—4,5) B CyXoM H MOKpPOM
COCTOSIHHH nNoA HanpsxeHHeM B 115 x8 OTHOCHTEABHO 3eMJH; TOYHO TaKKe
He ©00HapyXE€HO VYBEJAMYEHHS AKTHBHOH NPOBOAMMOCTH THUPJASHABL B 3THX
YCAOBURAX.

EcTtb, omHaKo, npoctoe CPeACcTBO A/ BLIPABHHBAHUS MEPENajnoB Hanpske-
HUf BAOAbL THPASAHAL: TMOABECKA METAaNJHYECKHX KOJEI NO KOHUAM THPASHAH
CHUXAET Mnepenaj HanmpsiXKeHus Ha NepBoOM 3JeMeHTe, NPUMEPHO, B Ba pasa.
Taxue konpua OynyT COBEpLIEHHO oénaa'renbubl nas 220 ke anekTponepeanau
¢ 3asemyaeHHON ¢asoil. P

- HAsonsnua 'rpaH(:(popma'rOpoa INIsl 9MIeKTponepenay ¢ 3a3eMJICHHOU
$a3of [AO0MKHA BLHINOJAHATHC PABHONPOUYHON M Mexay ¢asaMu H HaA
3€MJ0; HEeCKOAbKO ocaabnaeHHOW Moraa Obl ObITh H30ASUHMA Ha 3eMJI0 ONHOR
u3 ¢as. Hymso nonarars, uto 110 x8 TpancdopmaTopsl, BHIIOJHAEMbIE B Ha-
cTOAUlee BpeMs JJsg CHMMETDHUHHIX 3-X (a3HbIX CHCTeM, pabOTaOIHUX € H30-
AWPOBAHHOH HEHTP@IbIO, MOYTH HE MNOTPeOyIoT NepelesoK NpH nepexone Ha
pexuM C 3asemJeHHo# Qasoil. Tpawchopmarophl, mpelHa3HauYeHHBIE A5 pa-
60TH B CuCTeMax C 3a3eMJEHHOH HeATpa/Jblo, UMEIOT, HHOrLA, HECKOJbKO
0C/Na6JICHHYIO H30JMAUUIO HA 3eMJI0 Y HelTpalsd H NOTOMY NPsSMO OKa3aauCh
Obl HE NPUrOAHLIMU B 3JEKTponepenayax ¢ 3aseMsaenHol  (¢asoi. Bonpoc o
KOHCTPYKU KU TpaHCchHOPMATOPOB, B CMbIC/AE PALUOHANBLHOTO pa3MeIlleHUsA H30-
JAAUMM BHYTPU Tpancopmaropa, TpebyeT COOTBETCTBYIOUleA HCCAEAOBATEAbCKON
paboTh crneuuajdbHbIX TPAaHCQOPMATOPHBX JAabOPaTOpUil B KOHTAKTE C TpAHC-
(hOpMATOPHBIMH 33BOJAMHY.

)

V.

Bausaunue Ha npoBoO Jla CB#3K BHCOKOBOMbTHHIE JHHUM nepesayd OKa-
3LIBAIOT Yepes:

4) MarHuTHOE MOJe—3JEeKTPOMATHUTHOE BAWSHHE,

6) anempomamuec«oe noJie—3/eKTPOCTATHUECKOE BJ/IHSHHE,

B cBow ouepenb 06a BHAA BJAMSHHS HA NPOBOJAA CBf3H MNOAPA3AEAAIOTCHA HA
omacHbe U memalumue, OnacHele BAHAHUS ONPEAEJAAIOTCA B MNEPBYIO
ouyepeab TOKAMH KODOTKOrO 3aMbiKaHUA M NOTOMY Ma/io OYAYT 3aBHCETH OT
CHCTEeMBl 3JeKTponepenauu. Mewaroomue BJAUSHAS H3A000POT ONPEAEAIOTCS
HOpMaJbHbIM DEXUMOM 3JEKTponepeaay H B O4YeHb 00/bIIOA CTENEHH OT CH-
CTeMBbl 3JEeKTPONepenaum.

DNeKTPOCTATHUYECKOE MeIaloumee BAUSHUE BHCOKOBONLTHOH
AUHWY C 3a3eMJieHHOH (pa3oif Ha OXHOMNPOBOAHYIO JUHHIO CBS3H, €Or-
AacHO DJEKTPOTEXHHYECKMM TPaBuaaM H HOpMaM 16) mojacyuTeiBaercs no @op-
MYAE: ;
b.c.Li-pq

5
+2)a 62+
%)  DneKTPOTEXHHUECKHe NpaBWAa U HOPMBI® yacTh 1, matoe uananue, 1933. Hoswe ,Hop-

M %" (10 pacuery BAHSHHS HA AvHWM CBfI3M elle HE ONyOJAMKOBaHbI, XOTSl HMEIOTCA CBEACHHS, 49TO
npoekr 5Tux ,Hopm* ywe HaxoAuICA B IevarTH.
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. 3J1€XTPOCTATHYECKOE BJHAHWE HA ONHOUPOBOJHbLIE JUHWY CBA3H B CAyvae Tpex-
tha3noh cummeTpH4HON (MCNPAaBHOM) NHMHUHE MOACYMTHBAETCA No (opmyne:

- - 6.3.1,, .
G=0BE D e bt e

CpaBHHBA# BEJMYWHH HANPAKEHUI IIYMOB B STHX JABYX CAyuasnx, NOXYYaEM
yaeanqeuue HAMDSKEHHA WYMOB MDY 3a3eMJEHHH onHod u3 (a3 B

30010352 SAUEL
o (n_|-2)(a~+b~+c2) A

b

- 1+ D@+ b )

¥ sjmeck b — BHCOTA MOABECKH MPOBOXOB JMHWH CHABHOFO TOKA; B NPUMEPHHX
* ; nojcuerax b Gynem npuHAMATh pPaBHLIM 12 a;
8 —paccTosiHME MeXAy NPOBONAMM JIHHHH NEKTPONEpejaun; B NMPH-
'/ MepHBIX NOACYETax 8 NPUHATO PABHLIM 4 M;
I, —jpnuHa yyacTKa COJAMXKEeHUss B KHAOMETPax; B MPHMEDHHIX MOX- .

|
ot
e
ko
F

it

CueTax NPUMEHHTEJbHO K CHMMETPHYHEIM (TPAHCHOHHDOBAHHBIM)
JUHUAM MOXHO npuHath [,= 10 xm, umMesi B BUAYy, 4TO HANHHA
- I1ara TPaHCNOo3UIlMY JIMHHEA CHIAbHOTO TOKA, C PACHOJIOKEHHEM MPO-
BOJOB He MO YIJaM TpPeyroJbHHKa, AOKHA OLITL He GoJaee
12 xm; npUMEHNTEIBHO K JHHUAM C 3a3emieHHON (aszoii I, paBHO
BCEH JJIMHE yuacTKa  COJWKEHUs; €CAu NpPeAnoJ0XHThb, UTO
100 Kyu—s nuuusa 5/GKTPONEepeaud MMEeT Ha BCEM MPOTSKEHMH
cObMuKeHne C JMHUEeHd CBA3M, TO B 3TOM cayuae [, =100 xu;
p n g — XO3(P)MUMEHTH, YUHUTHBAIOMIUEe CHHXKEHUE BJAUSHHUA 33 CYET TPO-
COB M COCEAHEro Jeca; B MPUMEpPHHIX MOACYETaX OyJem npH-
HUMAaTb 3HAYEHHE 3TUX KO3(UUUEHTOB PABHHIM €LHHHUUE.
Takum o6pasom, npu 100 ku—oM COJMMIKEHNH HAaNpsAIKEHAe HIYMOB BO3pa-
CTET NpH 3a3eMAEHUU OAHOH M3 (a3 JUHWMU B

s 0 e

SJ]EI&TPOM&I‘HHTHOE Meliamonee BAHUNSIHHE OHDEILEJ’[HETCHCPIJIOH

~TOKa (has /MHUK 3MEKTPONepesayd W He 3aBHCHT OT HANPAKEHUS $a3 u no-

TEHIHAN0B NPOBOAOB SJEKTPONEPENaYH; ONpELEAAeTCs CHCTeMOH Tpexdasnoro
‘TOKA H CymMMapubM JAeficTBHeM BCeX Tpex (a3 u/iu ele BepHee BCEX TOKOB,
CONPOBOXAAIOWHX PabOTYy 3JEKTPONEPeaadn; ONpeeasercs PacMoI0KeHHEM
(as0BEIX TOKOB 3JEKTPONMEpenayd OTHOCHTE/bHO NPOBOAOB JuHHA cBa3u. [lei-
CTByIOLIME CEeHYacC BHICOKOBOJbTHBIE Tpexda3Hubie 3JeKTpolepesayd gBAFOTCAH
NPAKTHYECKH CHUMMETDHYHBIMHK, HECYIIUMH CHMMETpPHYHYIO TpexdasHyio CHCTe-
My TOKOB NpPsAMOil MOCJAELOB4TeNbHOCTH {NpakTHdeckn), cymMma ¢Ga3oBHX TO-
KOB KOTOPOH B JI000OM CEYeHHM 3JeKTpOnepenayd pasHseTcs HyJio. Tpancmo-

| 3HIHS NDOBONOB YPABHHBAET PACCTOAHUS NPOBOAOB (a3 mo AuHMH cBsA3d, [To-
. 3TOMy NpH HOPMA/IbLHOM DEXHME 34eChb NMPaKTHYeCKH OYyAeT OTCYTCTBOBATE
- MEKTPOMArHUTHOE BAHSHHE.

.[[pyraﬂ KapTHHa mnoJay4daeTcd B cJaydae SJleKTPOHEDE,H,a‘lH C 3a3eMJIEeHHOH

’(baaoﬁ B INpOBOJAAX HECHMMETPHYHAasi CHCTEMa TOKOB, TpPAHCHOHUPYIOTCS

TONBKO HHXKHME [POBOAA, A4 M HE MMeeT 0cOGOFr0 3HAYEHHS B 3TOM CAydae
TPAHCIO3U LK NPOBOLOB. Hanpsxedane mymoB MOXET GHITb BECbMA GOJBLIAM
H BJHAHHE JHHUH 3JIEKTPONEpesayd Ha OAHONDPOBOAHYIO JIMHHIO CBSI3H MOMET

CKa3HBATHLCA HA paccrosnun 10 xku. Tak, npu Toke B 3emae B 40 A u mauue
. yyacTka c6nmxenna B 150 xx memaromee BAHAHHE CKa3biBaeTCfl Ha PacCTos-

HHM 8 KM,

i,

'15°
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Onwako, xax yxe OBUIO YKA3aHO BHINE, B HACTOAMHN MOMEHT
HMEeTCA BeChbMa 3pPexkTHBHOE CPEACTBO 3AMMAUTH OAHONPO-
BOXHB X THHUA CBA3H OT MEeMWalMmMuX Ba s Hui. Hcnoib3ys amepu-
KaHCKUH ONbIT, HAayyHble COTPYAHMKHA MHcTHTyTa DaekTpuduKaLNKU CEAbCKOro
xo3sfictea T.T. Kionep n D 6uH nposesn npakruueckoe onpoGosanue s¢-
heKTUBHOCTH NPUMEHEHHUA TPAHCHOPMATOPOB C KO3 (D HUIHEH-
TOM TpancpopMalnuu, PAaBHBIM eAUHHILE, aag 6OPbOE C MOMeXaMm
B OJAHONPOBOAHBLIX JHHHAX CBA3H.17) TOT €NOCO6 NAeT BO3MOXKHOCTH OJHHA-
KOBO XOpOHIO 3allUTHTh JHHHIO CBAI3M KaK OT 3/JEKTPOCTAaTHUYSCKHUX, TaK H

" 3JACKTPOMArHMTHHX Mewanmux sBauasuit,. K ToMy xe HyXHO 1064aBUTH, 4TO
ORHONPOBOAHBIE JHHHH TEJNEQOHHON CBA3U B HACTOSIIEE BpPeMsl HE UMEIOT Liu-
POKOIro NpUMEHEeHH. ’

JdByXnpoBOAHBE NHHHU CBAAI3H B OTHOIIEHHH 3JAEKTPOCTATH-
YeCKOro MeUAUero BJHAHHA HAXOAATCS B JydweM .nosoxenun. Ecau
B3ATb OTHOUIEHHE HANPsIKEHHH IYMOB B JBYX CJy4YasX: B CJAydYae BJHSHHS
CUMMETDHYHOH JHHHUHM BJEKTPONEpPeAaYM M 3aTeM JHHHHM C 3a3eMJeHHON da-
30#,—TO 3TO OTHOWIEHHe OyJeT paBHO

0’125.5. 2—_”"_“13.b.0w _____ L
: etades . B .
oprE S o Lad 0,70

X

s (ia—é—b‘“’“—f-‘—c; : : ‘ i i

Mewaomue 3Je K TPOMAarHUTHB € BJHSHUS Ha ABYXNPOBOXHEHE
JUAMH CBsi3¥ TAKKE MEHbIIe, 4eM B C/AydYae OAHONPOBOAHBIX JHHHI CBHA3H,
HO TeM He medee nMPH GO/BIIUX J/MHAX YYACTKOB COMHMKEHHs HANPSKEHHES
INyMOB MOXET JOCTHTHYTb 3HAYHTE/BHHWX pasmepoB. JIByxXnmpoBojHbie Ju-
HAW CBfI3H CTPAJAIOT B 3TOM OTHOWIEHHH I[IOYTH HCKJAIOYHTENbHO 3a CyeT
ACHMMETDHY JIHHMHM CBSI3M OTHOCHTENBHO 3eMJAH. IJTO CJAEeAYeT COBEpUIEHHO.
*SACHO W3 (POPMYJHl /ISl MOJACYETa HAMPSAKEHHUS MIYMOB OT 3JEKTPOMATHHTHOTO
BJAHSIHUS, WMEIOIIEH CJaeaylomHid BHJ, COriacHo ,BpemeHHON MHCTPYKUHMH 1O
3alMTE JIMHWA CBA3H OT BJAHUSHHS JHHHA nmepenaud TpexdasHoOro Toka, B KO-
TOPHIX 3€MJAS UCMOJAB3YETCS B KauecTBe TpeThero mnposoja“, usgannoit HKC mno
coraacosanuio ¢ 'naBanepro B 1934 r.:

Up==100.15.1,. My —+0,5.1,.1,. M.
Mepsas wacTe 3TOH (OPMYAB OGYCAOBIEHA HEYPABHOBEUIEHHOCTBIO JNUHAM
CBY3H MO OTHOWIEHHIO K JWHWH 3JEKTPONepenauu, BTOPas Ke yacTb OBYCA0B-

JIEHa acMMMETpHeH JUMHHUH CBA3H MO OTHOWEHHIO K 3eMJe. OtHomeHue BTOPOI
YacTH K NepBOH AaeT—

BB L M DB,
100‘.15.[~.M2 5 100-ls-M2‘

Ilas c6nuxenus B 100 wmerpor, npu l,=100 xm u ly=1 Km, 3TO OTHO- .
IeHHE PABHO

05.100.180. 10"
100.1.0,394.10 3

3Hauenuss M; u M, BaaTel M3 TaGAuuUb, ynOMAEYTOH Beime ,MucTpykuun®.

CinenoBaresibHO, 3alHTa ABYXNPOBOAHHIX JIMHHA CBSSH B JAAHHOM CaAy4ae
CBOAMTCA K KOMMEHCalUH 3JEKTPUUECKOH ACHMMETPHU JHHHH CBA3H OTHOCH-
TeqbHO 3eMaun. COOTBETCTBYION[HE CpPEACTBA JJsl 3TOrO MMEIOTCS M MpeacTaB-
JSeTCs, YTO 3Ta 3ajada Mpoule, 4eM 3aUUTa OAHONUPOBOAHBLIX JHHHH CBA3H.

1) M. I. Muxaiinos u [1. A. AsGykun, Bosaywsbie u KaGensHble NMHHM CBA3M ¥ MX
sampata. Ceasbusgar, 1940 r. i
*
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3azemseHue OAHOH (ha3bl 3JeKTpPONEpefayd M NOBHIISHHE TEM CaMbIM IO-

TeHuMasa ABYX JApyrux Gas B /3 pasa u3aMeHsieT KOHOUIYPALMIO 3JIEKTPH-
yeCKOro MoJisi NPOBOJOB HesaseMAeHHHIX (a3, uTO, B CBOW OYepeib, yBe/IHUH-
BaeT HANPAXKEHHOCTH /MEKTPHYECKOro MOJSA HA NOBEPXHOCTH 3THX MPOBONOB H
NOHKMXKAET HANPAKEHWE HAUANAa KODOHMPOBAHMs IPOBOLOB, €CAM 3TO HANPA-
KEHHE 10 MpeXHeMy H3MepsaTb (A30BBIM HANDSXKEHHEM 3AEKTPONepenayH.

[Mo [Muxy!8) caenyer, 4TO HanpAKEHHOCTb 3JMEKTPUYECKOTO MoJd, NPH KO-
KOTOPOM HAyMHAETCH ylapHas MOHK3aLMUA H B Clydyae ABYX KOHUEHTDHYECKHX
IMAMHIDOB MW B Ciydae J[BYX napajje/bHblX UUAHHAPOB, NIDUMEPHO, ONHA H
Ta € MPH NPOUYMX PABHBHIX YCJOBUSX; TO K€ CaMOE OTHOCHTCA M K HaNpsiKeH-
HOCTH MOJs Hauana BUAMMONR KOPOHBI, 3HaueHue koTopo# [l1mk maer:

') A1 ABYX KOHUEHTPUUECKHX IWIMHIPOB

E'r=31.3 (1 - —0’3_0.23_— K8/cM,
Vr.s
6) ansa ABYX Mapa/jelbHbIX UY/IHHIPOB
0,301
E” :30.6 1 —‘—’:_—‘ K CM;
; ( i Vr.d 5

MoxHo cuutath Ep=FE".

M Tak KaKk OKOJO NMOBEPXHOCTH BHYTPEHHEro UHJAMHAPA NBYX KOHUECHTPH-
YeCKHX UMWJAMHADOB MOJe pPaBHOMEPHOE, MOXHO CJAe]aTb 3aKMIOYeHue, 4UTO
 OKOJIO NOBEPXHOCTEH napa/JelbHbIX LWIMHIPOB MOJE TaKXe OIAMHAKOBO MO
OKPYXHOCTH IHJMHAPOB. K TOMYy K€ BHIBOAY MOXHO NMPHHATH, paccMaTpuBast
BbIpaXKEHHE NS MAaKCHMaJbHOTO M MHHMMA/JbHOrO I'PaJHEHTOB MNOTEHUHaNA B
3aBUCHMOCTH OT MNPHJIOXKEHHOrO MOTeHUHana K KOMOHMHALUWH M3 LUAUHAPA H
NJOCKOCTH, Lapanie]bHO PacnoJOKEHHbIX: %)

- U
ha! a
Bl u :
min l/h+a h+Vh2—a2
a n
h—a ‘ a

o

5TH 06a BHIpaX<eHUs TPUMEHUTEJBHO K MPOBOAY HaX 3€MJEI0 NPEeBPalaoTCs
B NMPOCTYIH 3aBUCHMOCTD: s
: { U
E:

LA
/ a.ln
v

T. €. HANpSXKEHHOCTb MOJs 1O oupymxocn& MPOBOAA Yy NOBEPXHOCTH €ro

‘OMHAKOBA u, CJeA0BATENbHO, Haﬂpﬂ)KEHHOCTb noJjag Ha HOBerHOCTK npoBojaa

MOXHO NOIACUHTATh KakK

S % K
2nr.8,84.10—°

8lcm.

N

18) ®, B, Mu k. J[IusAexTpuueckue #ABAEHAS B TEXHHKE BHICOKHX HanmpsXeHHi, nepesox C
aHrauyckoro mox penakuued npod. dmwreina, 1934 r.

19) [Tpod. A. A. CMy poB. DIeKTPOTeXHHK4 BHCOKOrQ HANpPsXEHHA H nNepenaya sHEpruH,
I'OHTH, 1931 r. ~ :
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MMes B BHAY RNpAMYIO 3aBHCHMOCTb MEXIy KPHTHUECKHM HaNpsKEHUEM
KODOHBI ¥ KPUTHYECKOH HANPSXKEHHOCTBHIO MOJs, HYXKHO CHEJaTh BHIBOJL O Ha-
A4l O6paTHOM NPOMOPHHOHANBHOCTH MEXAY KDUTHYe-
CKHUM HanpsaXeHHeM KODOHL M 3apsAOM NPOBOIA, €CIAH 3apil
nposona moyeMy Ju00 YBE/AMYHMBAETCH HJAM YMEHBLIAETCS MNPH HeH3MEHHbIX
PAacCTOSIHUAX MEXAY MNPOBOAAMH U HEU3MEHHOM HANPSKEHHHM JHUHUH JIEKTPO-
nepenxayu.

3apaasl NPOBOAOB JHHHM B 3aBUCHMOCTH OT [OTEHIHAJOB IpPOBOXOB,
E3aHMHOrO 4 MO OTHOWEHHI) K 3€MJIe PACMNOJIOXKEHHWA MPOBOIOB ONPENEIAIOTCH
C NIOMOWbBIO M3BECTHBIX MAKCBE/NJIOBCKHX YDaBHEHHH, yKe ONHAXKIAbl IPUBO-
zuMux Boime. Tax, HanpuMep, 8apsa; BTOPOro NpoBOAAa CHMMETDHYHOH Tpex-
(a3Hofl JUHHKH ONPeNSAHTCS Kak - : ,

: 21_'2 =Cu@lUa—Ua)+Cha Us~4C'yy (0 Ups— 02U, =
=Ua[C'ia(a—1) 4 C'pp a4 C'y3 (a — a?)]; : /*M

3apsi TOro e NpoBOAA NpH 3aseMJeHHU (ase a (mepBbii NMPOBOA) OmMpe-
JNe/MNTCA KakK

g2 = Cr Ua(a — 1) 4 Cpy* Ussa —;1)+C23'Ua(°‘—a2): &4
= Us[Cyz (a— 1)+ Cs (2 — 1)+ Cy3 ( — 02)]. s

CpaBHMBAsl 3TH 3apsijisl, BHAMM, uTO 3apAJA OXHOHMEHHOH (a3l JHHUH C
3a3eM/ieHHON (as3ofi oTAMYAETCA OT 3IpsAJa CUMMETPUYHOH JIHHUM B OTHO-
IEHUH , ~

o (Cia~ Cyp) (2 — 1)+ Cyg(a —a2) o 7
C'ip(e— 1)+ Caa+Chy(a—a2)
4
;

23
e gl
o Cis4C3
G / £ ’ : [
R CE) G |
121+ C'a A R g o

g

NpHYEM EMKOCTH C MPHUMOM OTHOCATCH K CHUMMETPHYHOH JMHHM C COOTBET-

CTBYIOIMM DPAacNOJIOXKEHHEM MPOBOIOB. : g

[IpuMeHHTENBHO K JIWHHM C pacnonoxenuem nposoaos AC—185 no puc. 8

' YaCTHBIE €MKOCTH MNOJYYaloT 3HAYEHHS: 1
a) B cayyae ABYX Leneu —

C1»=0,00183. 105 Fjxa; C'y5 = 0,00229.10-5 Flrcs;
Cy3 = 0,00230. 10~ Fjxn: C '35 = 0,00220.10-5 Frci;
Cy,=0,00312. 109 F/xm; C'py = 0,00300.10~5 F|m;

B) KOrja OiXHa CTOpPOHa B paGoTe (Ge3 yuyera BAMSHHS NMPOBOLOB APYroi {5“'.
CTOPOHBI) ' :

ity

3
+
¥

Ci2=0,00152. 10-5 F/sea; C'y,=0,00190.10~5 Fliu; &
Cy3;=0,00187. 10—¢ F/xm; C’'3, = 0,00180.10-° F|xn; K5l
Cay =0,00435. 10-6 Fricat; C'py — 0,00425. 106 Fsest:

H COOTBETCTBEHHO OTHOIIEHHE 3apSAm0B:

a) B cayyae aByx ueneii—1,15

B) B cayyae oaHOH uenu 1,24

[Toaromy xpuTHueCkOe HampsKeHHe KOPOHHI HA BTOPOM NPOBOAE JHHHH C
3a3eM/IeHHO! (a3oil OyZer HuKe, ueM B CHMMeTpHuHOM Ha 13°/, u 23°/, cooT-
BETCTBEHHO JBYXUEMHOH M OJHOUENHOH JNHHUAM.

BuisiBieHHOE  CBOACTBO JIMHHHM 3JIEKTpONEpenaud C 3asemaeHHOl (asoi
HAK/JaJbIBa€T HEKOTOPBIE€ OrpPaHUYEHHs B OTHOIIEHHH COOPYIKEHHS O HO-
LEeMmHH X
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LWeNnHb X JAHAH C NPOBOAAMH, CEYEHHS xoropmx MEHbIUe, uYeMm CeyeHue
nporoaa mapku AC-150.

HutepecHo 3ameTHUTb, 4TO NPOBOJA 3a3eMJeHHOH (a3n KOPOHMPOBATH He
OyZeT BO BCeX BO3MOXHBIX NPAaKTHUYECKHUX Caydasx.

VIL.

DKOHOMHUYECKHE BBITONB NEPexX0Jd Ha CHCTEMV 3JeKTponepenau
C HCMO/b30BaHHEM NPOBOAA O/HOA U3 (a3 HanboJee _BLIMYK/IO MPEACTaBAAIOTCH
B BAPHAHTE MOCTOSHHOrO 3a3eMJEHHs MPOBOAA OAHON u3 (pas. B ocHOBHOM OHH
BBIPAXAIOTCS B CAEAYIOUEM,

1) Ceuenne npoBojia 3a3emMJeHHON (asbl, KaK NPaBHAO, MOXeET OHTb B3ATO
B /B2 pasa MEHbIlEe, yeM CeueHHs ABYX Apyrux (a3, T. e. (pakTHYECKH NBYX-
uenHas JHHHA MOXKET ObiTb BBHINOJHEHA 5-10 MPOBOAAMH BMECTO OGHIUHKHIX 6-TH
NPOBOAOB TOIO KE CeueHusd.
- 2) Ortnanaet HEOOXOAMMOCTb B NMOABECKE CNEUHANbHBIX 3aMHTHLIX TPOCOB,
T. €. 9KOHOMUTCA A BA TPOCA B CAyyae ABYXHENHbIX JHHHI HA XKeAe3HBX ONo-
pax U 4erLpe Tpoca B Ciayyae ABYXLEMHOH JHHHH HA JepeBSHHBIX OMOpax.

3) Onopel JAWHUHN, NpU TexX e NpoJerax, MOAYUYalOTC HHXKE HAa HECKOAbKO
MEeTpPOB; HarpysKka OT BETpPa HA OMNOpPY, B CBA3H C OTCYTCTBHEM TPOCOB, CHHU-
AKAETCHA; BMECTE B3ATbIE 3TH ABA OOCTOSATENBCTBA, KAK [OKA3hIBAOT MNOACYETHI,
NP COOTBETCTBYIOIIHX KOHCTPYKIHUAX ONOP JAAIOT 3KOHOMHIO B BecCe ornop:

a) B cayuae 110 x8 xkenesnubix onop 12—+ 15%;
6) B caysae 110 xs pepeBsinnbix onop 25-:+-30%;
B) B cayuae 220 kg xene3nbix onop o 50%.

Ha nomunaiapuoe Hanpsixesde 110 k8 BO3MOXHOH 1e/neCO00pa3HON KOH-
CTPYKIMEH MKENe3HOH Omopel NPENCTaBAAETCA OMOpa ,aMEPHKAHCKOrO THHAa® -
‘C Pacrno/oKeHHeM NPoBOAOB 0GPAaTHOM €NKOH, y KOTOPOH MecTa TPOCOB 3aHSATHI
npoBozaMu 3a3eM/eHHON (asel, a HUKHsAA TpaBepca uck/aouaerca. Ha 1o xe
HanpsiKeHHe AepeBsiHHAas Omopa MOXKeT GBITh BHINOJHEHAa ABYXuemHoil (puc. 11),

mpact mpact: +__@a3a-mpoc
Q * ¢ 9 ‘ :
£

ol

“omus
ol
oM

i
Prc: 11

npuyeM 3aTPY/IHEHHS C DEMOHTOM TPABEPCH MOKHO 000#TH NOCTAHOBKOH
TpeTbell HOrM B Cpeaune. B sTom cayuae BnonHe GyayT BBIAEPHKAHBI TpE-
GOBaHHA TeXHHKH 0E30MaCHOCTH O BO3MOXHOCTH PEMOHTa OAHOH uemnu, Korja
Apyrasi HaxopuTcs B paGore; Tpasepca 6yaeT BHIOJHSTBCS COCTAaBHOM, CO
CTBIKOM HaJ CpEXHEH HOrow.

Ha nomuuanpuoe nanpsxenue 220 k8 B nepBOM MPUG/IHKEHHH MOXKHO MbIC-
JUTh ce(e OJHOLEMHbIE OMOPH THMA JHENPOBCKHX.
» [lpuBenennbie BHIE UHPPH 3KOHOMHM Beca OMOP MOACYHTAHBI MPHUMEHH-
TEJbHO K YKa3aHHBIM THIIAM ONOp.
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4) Sxonomurca 25—30°/, AuHERHBIX H30JNATOPOB; HECKONBKO MEHbIE TPETH
NOTOMY, UTO IMOABECKA BHIPABHUBAIOWIMX KOJEIl MO CTOHUMOCTH 3KBHUBAJEHTHA
YCHUJIEHHUIO TUDJSH/AB, NMPUMEPHO, HA OJUH 3NEMEHT.

5) dkonomurcs 25—30°/, KOMMYyTaUXOHHON annaparypsl U H30JSLHA T O -
CTAHIOMH, TaK KaK 3a3eMJEHHYIO (Da3y HET HYXKJAbl BBIKJAIOYATH.

6) DKOHOMUTCS OKOJO TPETH MO0 BECY JKEJE3HBIX KOHCTPYKIHUH OTKPHITHIX
NOJICTAHIMH, KCTATH, TIOIIA/(b, 3aHUMaeMasi OTKPLITHLIMA MOJACTAHUUAMH 3J€K-
Tponepesay ¢ 3asemaennod ¢asoil, MeHblle, NPUMEPHO, B NOJATOpaA pasa mnJjao-

| maAW, 3aHUMaeMO#i OTKPHLITHMHM MNOACTAHUMSIMH CHMMETPHYHBIX 3JAeKTpomne-
peaau. :

He concem scHO, HeH30€XKHO JH Y/IOPOXKAHHE CHJIOBHIX TpaHCOpMATOPOB
NOJACTAHIIUA M ecAH HeusbexHo, 70 B Kakoil crenenu. Touno Takxke He COB-

ceM SCHO, Kak OTPa3uUTCA MOBHIeHue paGouero norenuuana J/3 pasa ma pas-
PHBHOM MOmHOCTH BhIKAIOuaTened. [Ipeasaputenbune cOOOpaxeHnns MojicKa-
3LIBAIOT, UTO BO3MOMHOE yAOpOMKaHUE TPaH GOpMaTOpPOB U BHIKJOYaTeNell Oy
HET BHOJIHE MEePEeKPLITO SKOHOMHEH MO APYrHM 3aeMeHram 000pyAOBABUA NOJI-
CTaHUHUH.

Ha ocHOBaHMH BCEro BHIIIECKA3AHHOIO MOXHO CAENATh caeaywomue o6 mine
BB B O I B :

[Tpo6GremMa HCHOAb30BaHHA NPOBOAA OAHOH M3 (a3 M B KAYECTBE 3ALUUTHI
OT T'PO30BHIX YAapOB 3aTparuBaeT G6O/bHIONH KOMMJIEKC BOMNPOCOB, MONL/IENKA:
HIMX JAEeTaJbHOMY TEOPETHUYECKOMY H 3KCNEPUMEHTAaNbHOMY HCCAEAOBAHHUIO, HO
1 Ha OCHOBaHHHU PACCMOTPEHHLIX B HAacToAwed pabore cooOpaXeHudH CO3naercs
yBEPEHHOCTh B BO3WMOMHOCTH OTKa3a OT MOABECKH CIEIHaNbHOrO 3aUHUTHOTO
TPOCa Ha BHICOKOBOJbTHBIX JMHUAX 3JEKTpONEpeaauyd W HCNONb30BAHUA A4
meseil 3aumUTHl JMHUHE OT FPO30BBIX yJAapoB nposoja oaHO# H3 (a3, pacnoa-
ras 3TOT NPOBOA COOTBETCTBYIOMUM 006pasoM Ha onope.
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