2 KabenbHble NUHUK

Tpe6oBaHUA K KpenneHnto rpo303alinTHbIX TPOCOB M MecTam UX 3a3eM/IeEHMA Ha
BJ1 35-750 KB oTpakeHbl B HECKONIbKNX HOPMaTUBHbIX OKYMEHTax v 3aBUCAT OT
MHOr1X $paKTopoOB, B TOM YNC/e OT Knacca HanpsaeHusA BJ1, cxembl nnaBKu rononepaa,
Hann4mnA BCTPOEHHOIO B TPOCbI ONTOBONIOKHA, yAAJIEHHOCTM OT pacnpeAyCcTPONCTB.

Mo MHeHuIo HaWMX NeTepbypPrckUX aBTOPOB, MHOFOO6pasue NoJsIoKeHuiA, pa3bpo-
CaHHbIX MO Pa3HbIM CTaHAAPTaM, MELLAET CO3aHMI0 LIeNIOCTHOrO NpefACTaBlIeHUA O
NpUHLMNax o6ycTpolicTBa rPO30TPOCOB. Kpome TOro, OHV CYUMTAIOT, YTO HEKOTOPbIe

HOPMbI HY>KAAIOTCA B NepecmoTpe.

T’PO3O3ALWLNTHDBIE TPOCHI

BJ135-750 kKB
Bbibop mecT 3a3emMnenHus

Ha Bo3nymusix muauax (BJI) 35-750 kB ocHOBHBIM Ha3HAYeHU-
€M I'DO303aIUTHBIX TPOCOB SBJISIETCS 3a1yTa (Da3HEIX IIPOBOJOB OT
[IPSIMBIX PaspsI0B MOJIHUH, CIIOCOOHBIX IPUBOIUTE K IEPEKPHITHIO
H30JIAIIUY U BOSHUKHOBEHHIO KOPOTKUX 3aMbIKaHuM (K3). B Mmupe
HM3BECTHEI CIIydJaM, KOIZla TPOCH YCTaHABIMBAIOTCA He TOJBKO Ha
BJI 35-750 kB, HO 1 Ha BJI 6-20 kB. B Takux caydJasx OHHU CIy>KaT
He JIJI 3aIllUTEL OT IPAMBIX Pa3spsafoB MOJTHUHU B IIPOBOJA, a I
CHIDKEHUS Ha HUX YPOBHS MHIYKTHPOBAHHBIX IT€PEHAIPSDKEHII
npu 6m3kuX K BJI paspsamax MOTHUH.

Kak mpasuio, xomugectBo TpocoB BJI 35-750 kB cocrasiseT
1 mnu 2. KoHKpeTHOe 4MCIO0 3aBUCHUT OT KJilacca HaupspkeHus BJI
U THIIA ee OIIOpP, OT MHTEHCUBHOCTH I'PO30BOM JeATeIbHOCTH U OT
TpeOOBaHMIM K HAJEKHOCTH dJIEKTPOCHAOKEHHUS IOTPpeOUTEe.

OO6BIYHO IPO303aIUTHBIE TPOCHL PACIIOIATAIOTCSA Hazl (ha3HEIMU
IIPOBOJaMU, HO eCTh CUTYaIllH, KOIZa JOIIOIHUTEIbHEIHN TPOC I0A-
BEIIMBaeTCsl HIvKe (hasHbIX IIPOBOZOB. DTO A€IaeTCsl AVt CHIDKEHUS
PHCKa 06paTHHIX IEPEKPHITHIA C Tejla OIOPHL Ha (hasHble IPOBOAA
IIpH paspsfax MOJHUM B OCHOBHEIE (BepXHUeE) TPOCHI.

JlonoTHUTeIPHEIM Ha3HaUeHHeM TPOCOB ABJISEeTCs IIOBHIIIIeHNe
3aIMIEHHOCTH OT IPO30BHIX HEPEHANPSDKEHUN 000pPYNOBaHISL
KOHIIEBBIX pacIpefelIuTeNbHbIX yeTpoicTB (PY). s atux meneit
Ha yuactkax BJI 35-750 kB nnuHO# 10 HECKOIBKUX KUJIOMETPOB,
npuMbIKaomuXx K PY, 06513aTebHO yCTAHABIUBAIOT M XOPOIIO
3a3eMJIAIOT 1-2 Tpoca BHe 3aBHCHMOCTH OT TOTO, €CTb JIM TPOCHI
(u cxompKO) Ha ocTaybHOM yactu Tpaccel BJI. Takue ygacTku Ha-
3BIBAIOTCSA 3allIUIeHHBIMY TPOCOBBIMHU IIOAXONAMHU.

Eme ogHO# momonHuTeNbHON (yHKIHEH Tpoca BJI 35-750 kB
MOKEeT OBITH pasMeIleHre B HEM ONTHYECKOTrO Kabess, Ipu 9TOM
oH HassiBaeTcss OKI'T.

Tosienenne Ha BJI TpocoB TpebyeT pernieHns MHOTUX BOIPOCOB,
Cpeny KOTOPBIX:

— BBIGOp apMaTyPhL A KPEIUIEHUS TPOCA K OIIOPE;

— BBIOOp MeCT 3a3eMJIEHUS TPOCA;

— pacdeT TepMUUYECKOH CTOMKOCTH K TOKaM MOJIHUHU U TokaM K3
ceTH;

— pacdeT AOCTaTOYHOM AJIMHEI 3allIUIIIEHHOTO TPOCOBOTO IIOX0a;

— oOpraHusanys IUIABKH rojIojesia.

Ms=orue pemterus orpaxkeHH B ITVD u cragpaprax [TAO «®CK
EDC», HO maHHBIE HOPMAaTUBHEIE JOKYMEHTH Pa3pabaThIBaIuCh
WUIM OY€Hb NaBHO, WJIX JIUIITH Y3KUM KPYTOM CIEeITaTNCTOB, a 3Ha-
9uT, UX 06CYKIEHIE M KOPPEKTUPOBKA OTHIOND HE 6ECCMBICIIEHHEL.

AHAJIN3 TPEBOBAHUI Ny

Corracho 1. 2.5.122 T1VD [1] rpo3osamuTHbEIE TPOCH K OIIOpaM
BJI cepyer nmprcoequHATS Yepe3 U307ISITOPHI, KOTOPHIE 3aTeM IITYH-
THUPYIOTCS (MIH HET) CIIeITAaTbHBIMI METa/UIMIeCKUMH IIePEeMBIY-
KaMu. BrIGop MecT 3a3eMJIeHMsI 3aBUCHT OT KJIACCA HAIPSIKEHUS
BJI, 611M30CTH KOHKPETHOTO y4YacTKa K KOHIEBBIM PV, Hamwmuwms
IUIaBKY T'OJI0JIefia WIM BEICOKO4YacToTHOMU (BY) cBs3m.

Uro6sl my4iiie pa3o6parhbes B MOIOKeHUsAX 11. 2.5.122, paccMoT-
PHM KX IIO YaCTSIM.

1. «kKpensrierue mpocos Ha scex onopax BJI 220-750 kB do/nxHO
Oblmb 8bINOJIHEHO NPU NOMOWU U30JISIMOPO8, WYHMUPOSAHHbBIX
HII pasmepom ne menee 40 mm. Ha kaxdoM aHKepHOM yyacmke
oiuHot do 10 kM mpocel 00JDKHbI GblMb 3a3€MJICHbl 8 00HOU
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mouke nymeM ycmpolicmea cneyuaJIbHblX NEPEMblUeK HA aH-
KepHOU onope».

Ara dpasa ozuagaer, yro s BJI 220-750 kB cnenyer Bbimosn-
HUTH JIeJIeHHe TPOoca Ha Y9aCTKH, KXY U3 KOTOPHIX 3a3eMJIeH
B OZIHO¥ TOUKe. [laHHOE pellleHue I03BOJIeT U30eKaTh IIPOXOXKIe-
HUS B TPOCaX TOKa IpoMHIIIIeHHoH yacToTthl 50 ', HaBegeHHOTO
MarHuTHBIM 110J1eM (ha3HbIX IPOBOAOB (puc. 1), a 3HAYUT, CHU3UTH
IIOTepU aKTUBHOM MOIIHOCTH B JWHWU. Pasymeercs, BO3HUKAET
BoIIpoC, moueMy ToibKo 1yt BJI 220-750 B, a He miia Bcex BJT ot
35 mo 750 xB?

B cnyuae fmeneHHs Tpoca Ha CEKIMH, KaXJas M3 KOTOPBIX 3a-
3eMJIeHA JIUIIIb OAUH pa3 (puc. 2), Ha KOHIE KaXKI0M CeKITuH OyneT
HaBOAUTHCS HATIPSDKEHIME IIPOMBIIIIIEHHOM YaCTOTE, IIPOIIOPIIHO-
HaJIbHOE IVIMHEe YIacTKa U TOKY B IIPOBOZax. B HOpMalbHOM pexu-
Me 9TO HapsDKeHVe He IIPeACTaBiIAeT HUKAaKOM OIaCHOCTH, a IIPU
K3, xorga mo mpoBonam npoxozaaT Toku K3, HanpspkeHMe MOXKeT
BBI3BATh IEPEKPHITHE U30JISTOPA TPOCa M BO3HUKHOBEHUE NYTH.

Ecnu K3 6bu10 Ha camoit BJI, To mocie otkimrouenus BJI gyra Ha
Tpoce noracHer. Eciu ske K3 o otHomenwuio k BJI 661710 BHEIITHUM,
TO Tocte ero oTkiaodeHus BJI 6ymer B paboTe W [ayra Ha TPOGe
MOKET COXPaHUTHCSI, CYLIECTBYS 3 CIET TOKA, KOTOPBII HABOIHUT-
C B TPOCOBOM KOHTYpPE MArHUTHBIM IOJEM (Pa3HBEIX IIPOBOLOB
BJIL. XKenanue CHU3UTD PUCK BO3HUKHOBEHUS AYTU U IPUBOLUT K
HEOOXOIMMOCTH OTPAaHUYUTD BeTuunHOM 10 KM IIMHY yYacTKa C
OIHOCTOPOHHUM 3a3eMJIeHreM TPocoB. OIHAKO I KAKUX YPOBHEH
TokoB K3 massana mmmua 10 km?

B coBpeMeHHBIX ceTsax Toku K3 Bo3pociiu 1o CpaBHEHUIO C TEMH,
Kotopsie Obuim B cepenuue 20-T0 BeKa, Korga paspabaThIBalIuCh
I1V3. B wacTHOCTH, U3-3a pocTa ToKOB K3 Ha psze skcryaTupye-
MbIX BJI mpuxoauTcs 3aMeHSITh TPO303al[UTHEIE TPOCHL Ha HOBEIE,
TaK KaK CTaphle yKe He IIPOXOISAT II0 TEPMUYECKOM CTOMKOCTH [2].

2. «Ha nooxodax BJI 220-330 kB k noocmaHuusM Ha OJIUHE
1-3 kM u Ha nooxodax BJI 500-750 kB Ha daurne 3-5 kM, eciu
mpocyl He UCNOIb3YVIOMCs 0Jd eMKOCIMHO020 om0Oopa, NaagKku
2oJ1071€00a WIU €643U, UX cedyem 3a3eMIAMb Ha KAK00U 0nope».

O6ycTpoiicTBO TPOCOB Ha moaxoaax BJI k kounessim PY Biauser
HA 3aIUIEHHOCTH 060pynoBaHus PY OT rpo30BBIX IEpEHAIPsIKe-
HHUU, OJHAKO TYT BO3HUKAET PSIJ] BOIPOCOB. Bo-mepBhIX, 110 KaKo#
npuuuHe B ITYD roBopUTCS IUINE O IMOACTAHIUAX U OIYIIEHBI
BJIEKTPUYEeCKHe CTAaHIIUY ! BO-BTOPHIX, TOYEMY YIIOMSIHYTHI TOJIBKO
xmaccer 220-750 kB u He ckasano npo PV 35-150 kB, passe nmpus-
IIMITEI IOCTPOEHMSI CXEM I'PO303aIllUTHI Ha 3TH KJIACCH! HAIIPSDKEHUST
YeM-TO OTIIMYAI0TCA? B-TpeThux, Kak yiKe ObUIO IOKa3aHO MHOTH-
MU HCClenoBaHUAME (Hampumep B [3]), paspsasr monauu B BJI
nansire 0,5-1,5 kM oT Bxoxa B PY yke He CIOCOOHBI CO3MaBaTh
OIIaCHEBIE TPO30BEIE IIEPEHAIIPSDKEHNS, T. €. HET HUKaKOTO CMBIC/IA
B OpTaHM3aIlNH IIOJXO00B [IHHOH 10 3-5 KM.

Hanwmune 3a3eMIIeHNS TPOCOB Ha KaXKI0H OIIOPE, BHIIIOTHEHHOE
Ha noaxonax BJI k PY, cormacHo puc. 1 6yzner 03Ha4aTh HOSBICHAE
B Tpocax TokoB 50 I'. CriencTBHEM DTHX TOKOB SBJITIOTCS He TOJIBKO
IIOTepU aKTUBHOM MOIIHOCTH B TPOCAaX, HO M KOPPO3HUs OIOpP U
¢ yHIaMEHTOB, 110 KOTOPHIM TOKY IIOCTOSIHHO CTEKAIOT B 36MJIIO.

Hukora He IPHUXOAMIOCH BCTPEYATh IyOINKALUHT, U3 KOTOPBIX
OBl CIIEI0BANIO, UTO TPO30YNOPHOCTH BJI (mnim KoHueswix PY) Ha
y4YacTKax C OMHOCTOPOHHMM 3a3eMJIEHMEM TPOCOB WJIM BOBCe 6e3
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KabenbHble NMHUK

MpuyYrHbI BO3HNKHOBEHNA TOKa B MHOFOKPaTHO Puc.1 o
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3a3eMJIEHHS (KOIZa IUIABST TOJIOJIEN, PHC. 3) OKA3bIBAEeTCS HIDKeE,
YeM Ha y9acTKaX C MHOTOKPaTHBIM 3a3eMyieHneM. [JosTomy Tak i
BaXHO Ha moxxopax BJI x PY 3azemiaTh Tpoc Ha Kakpoit omope?
VBepeHs], uTo Ha noaxonax BJI k PY moxHO, Kak 1 Ha Bceit Tpacce
BJI, ucnoip30BaTh OMHOCTOPOHHEE 3a3€MJIEHHE TPOCOB.

3. «Ha BJI 150 kB u Hw«ke, eciu He npedyCMOMPEHA NJIABKA
2oJI071€0Q WIU Op2aHU3auUs KQHQAJI08 8bICOKOYACMOMHOU C853U
HQ mpoce, U30JIUPOBAHHOE KpenjeHue mpoca ciedyem 8ulnoJ-
HSMb MOJILKO HA MEMQIIUYECKUX U JKeJIe300€MOHHbIX AHKEPHbIX
onopax. Ha yuacmkax BJI ¢ HEU301UPOBAHHbIM KpenjieHUEeM
mpoca u mokxom K3 Ha 3emitro, npesviiiarowjum 15 kA, a marsxe
Ha n00x00ax K n00CMaHUUsIM 3a3eMJIEHUE MPoca O0JIKHO Oblmb
8bINOJIHEHO C YCIMAHOBKOU NEPEMbBIUKU, WYHMUPYIOWEU 3QKUM.

Bo-mepBEIX, IOCTATOYHO CJIOKHO OTHO3HAYHO TPAKTOBATh yKa-
3aHHBIE N0JIoKeHMA. HanprumMep, #3071MpOBaHHOE KPEILIeHNe Tpoca
Tpebyercs It Becex aHKepHbIX omop BJI 35-150 kB (MeTayutnueckux
M KeJ1e300eTOHHBIX) WIIH K€ TOJIBKO 1A Kene300eToHHEIX? V3BecT-
HbI Tpacchl BJI, rie kaxnas onopa sBifeTcs aHkepHOM. O3Havdaer i
810, uTO Ha Takux BJI 35-150 kB 3azemienue Tpoca He TpebyeTcs
BoBce? Eciin u301MpoBaHHOe KPeIUIeHre TPOca TPeBYEeTCs TOIBKO
Ha aHKEPHBIX 0II0PaX, TO, 3HAYUT, Ha BCEX OCTATIBHEIX OIIOPaX TPOC
HAI0 3a3eMJISTh?




4 KabenbHble NuHnUK

Bo-BTOpHBIX, HOBTOPUM, He sicHO, mouemy BJI 35, 110, 150 kB,
nmeromue 6iuskue K 220 KB KOHCTPYKIMY OIIOp, BAPYT BHIAEIEHBI
B rpymiy, otaensHyo ot 220-750 kB?

4. «[Ipu ucnomv3osaHUU MPOCO8 0 ycmpolicmea KAHAI08
8bICOKOUACMOMHOU C843U OHU U30JUPYIONCS OmM ONop HaA 6CeM
npomsKeHUU KQHAIO8 8bICOKOYACIMOMHOU C843U U 3a3eMIAI0MCA
HQ NOOCMQHUUAX U yCUWIUMETbHbIX NYHKMAX YEePe3 8bICOKOUAC-
momamvle 3aepadumenu. Ecoru Ha mpocax BJI npedycmompena
nJaska 20;1071e0a, mo u30JUPOSAHHOE KpenaIeHue mpocos 8bIN0I-
Hemcs No 8ceMy y4acmky njasku. B odHol mouxe yuacmxa niras-
KU MPOCHl 3a3eMIITIOMCS C NOMOWbI0 CNEYUATbHbIX NEPEMBIUEKY.

Kak BumHO, B ClIy9asx HCIIOJIB30BaHUA Tpoca it BU-cessu
WM IUIaBKH rososefa ITVD paspemraroT He [esaTh 3a3eMJIeHHe
Tpoca. IIpy 9TOM He TOBOPHTCS 0 KAKOM-TTHO0 «yXYAIIEHIH IPO30-
yIopHOCTH» camoi BJI wiu koH1eBeIx PV, He TpeOyeTcs HUKaKUX
MEpOIPUATHH, KOTOPbIe IO3BOIMIN OBl KOMIIEHCUPOBATh «YXYA-
meHue rpo3oynopHocTu» BJI mim koHneBwrx PY, HanipuMmep 3a cuer
YCTQHOBKH JIOTIOJIHUTEJIBHBIX OTPaHUYUTEIIEH IepeHalpssKeHuN
(OIIH) ua Bxone B PY wau Ha c60pHBIe nUHEL PY.

B memoM oTCyTCTBHE PeKOMEHIAIMi II0 BHEAPEHUIO STUX Me-
POIPHATHIH 0XKHUJAaeMO, TaK KaK IIPX Pa3psAAaX MOJIHUU B TPOC €TO
M30JIAPYIONIast IOBECKA «MITHOBEHHO» OyeT IePEeKPhITa U OKaXKEeT-
Cs1, 9TO TPOC IIPUCOEIMHEH K TEJIY OIOPHI ¥ YYaCTBYET B IIPOIlECCaxX
TOYHO TaK JKe, Kak oTo 6biBaet Ha BJI ¢ 3asemsiennsM Tpocom. Iocre
3aBepIIIeHNs] UMITYIbCHBIX ITPOILIECCOB B MECTEe IIEPEKPHITHS IIOf-
BECKU IlepecTaHeT IIPOXOIUTh MMIIYJIbCHBIX TOK, HO OCTaHETCS TOK
50 I u3-3a MAarHATHOTO 1071 TIPOBOOB. OBOCHOBAaHHEIM BEIOOD
IUIMHBI ICKPOBBIX IIPOMEXYTKOB, IIYHTUPYIOIINX IIOABECKY TPOCA,
06eCIeYnT CaMOCTOATENbHOE TalleHue Ayry aToro toxa 50 I'm u
TIepexofi TPoca B KCXOAHOE, H30TMPOBAaHHOE OT OIIOPHI COCTOSTHHE.

Ecnu cornacHo omHuM mosoxeHusaM I1VD cxema 3a3eMieHHsS
TPOCOB He BIUSAET Ha Ipo30yHopHOCTH BJI u PY, To BHOBB 1 BHOBB
BO3HHUKAET BOIIPOC: C KAKOM IeJIbI0 Apyrue mosoxeHus [1VYD rak
ymopHo TpebyoT Ha moaxonzax K PY mpexycmarpuBaTh 0co6yIo
CXeMy 3a3eMJIEHUS, OIMYHYIO OT CXEM Ha OCTaJIbHOM Tpacce BJI?

AHAJIN3 TPEBOBAHUI NMAO «®CK E3C»

Eme ogHMM DOKYMEHTOM, B KOTOPOM 3aTPOHYTHL BOIIPOCHI
KpeIUIeHUs IPO303allluTHRIX TPOCOB, SIBIsAeTCS cTaHAapT [4]. [TyHkT
4.13.1.7 sroro crangapra [4], paspaborarsoro B 2014 r., Bo MHOTOM
ny6nupyer 1. 2.5.190 ITVD, 0gHAKO MBI CO3HATEIHHO CChLIAEMCS
Ha 60JIee COBPEMEHHBIH TOKYMEHT.

ComracHo 1. 4.13.1.7 «[Ipoekmuposarnue nodseca OKI'T ua BJI
110 kB u sviwe do/nxHO nposodumbucs ¢ 3a3emuteHueM OKI'T Ha Kwxk-
dott onope. Ilo mpebosaHuro 3aKka34uKa (J1u60 SKCNIyamupyrowett
opearnusayuu) kpenaeraue OKI'T moxem Gblmb 8LINOJIHEHO Yepe3
U30JIIMOP U € 3a3eMIeHUEM Yepe3 WyHMUpPYyowuli nposooHuK. Bos-
MOXHO UCNOJIb306aHUE CAeOyIowell cXeMbl: 6 GHKePHOM NpoJieme
HQa 00HOU QHKEPHOU onope ¢ 3a3eMJIeHUEM, HAQ 8MOpol GHKEPHOU
onope u HQ 6CeX NPOMEKYIMOYHbIX — C U30JITUPOGAHHbIM KpenjieHueM
OKI'T u 3a3emyieHUEM Uepe3 UCKPO8ble NPOMEKYMKU; NPU NJIABKE
2oJ1os1eda Ha BJI — ¢ uzonuposanuvim kpenyieauem OKIT».

Bo-nepBhIX, 3nech, B ornugue ot 1. 2.5.122 IIVD, Bompocs
3azemsieHuss TpocoB BJI 110-150 kB HuueM He OTIIMYAIOTCS OT
TakoBeIX 1A BJI kmacca 220-750 kB, uto, Ha HAII B3MIAL, CO-
BepIIeHHO CIIPaBeInBO. Bo-BTOPEIX, BA)KHO, UTO HET Pa3INuUs
B 00ycTpoiicTBe Tpoca Ha Tpacce BJI u B61m3H OT KOHIIEBEIX PY.

B-TpeTpux, mociae BHUMaTeNbHOr0 IpouTeHus 1. 4.13.1.7 co3na-
ercsa Bueuawienue, uro ;i1 OKI'T gomyckaercs Boobuie mobas cxe-
Ma: ¥ 3a3eMJIeHHe Ha KaXX/[0M OIIope, ¥ OTHOCTOPOHHee 3a3eMJIeHHe,
¥ OTHOE pas3emyieHue. [Ipy 8ToM BEIGOP CXEMBI HOJDKEH CHoeIaTh
caM 3aKa34uK WIN SKCIUIyaTUPYIOIlas OpraHu3alys, OIupasch Ha
pacueTsl WIN HaKOIJIEHHBIH ONBIT. TakoM IOAX0J, B OTINYHE OT
JKECTKUX OfHO3HauHBIX TpeGoBauwmii I1VD, npexncrasisercs bonee
panuOHATBHBIM.

MPUMEP PACYETA TOKOB U NMOTEPb B TPOCE

B kauecTBe 06peKTa nccrenoBanuii BEt6epeM BJI Tpex cocemHmx
xiaccoB: 35, 110, 220 xB, uTOOHI JOIOJIHUTEILHO IIOKA3aTh, UTO
HeT KaKUX-TO OCHOBAHMI /JIS1 BEIIEJIEHUS BOIIPOCOB 3a3eMJIEHNS
TpocoB BJI 35-150 kB B rpynmy, otaensryio ot BJI 220-750 xB.

ITonoxxuwm, uaro Tpu ykaszanusle BJI 35-220 xB BeIIIOTHEHBI Ha
OITHOIEITHBIX OII0PaX C TPEYTOIBHBIM PaCIIOJIOKEeHNEM IIPOBOOB
tuna [135-1t, I16110-1, I1220-3. Bynem cuuTtaTh, 4To Kaxkgas BJI
B HOPMAaJIbHOM PeKHMe MMeeT TOK B (DasHEIX IPOBOZaX, PAaBHBIN
500 A. Mapky tpoca npumeMm M3-11,0-B-OX-H-P, npu temme-

HoBocTu SnektpoTexHukn - N2 2(104) 2017

parype 20 °C ero akTEBHOE COIIPOTHBJIEHNE IIOCTOSIHHOMY TOKY
paBseo 1,74 Om/kMm.

CornacHO pacyeraM, CAEJaHHBIM B M3BECTHOM KOMIBIOTEPHOM
nporpamme EMTP, Tok, HaBeZleHHBIH B 3a3eMJIEHHBIX TPOCaX Mar-
HUTHBIM II0JIEM IIPOBOZOB, COCTABIISAET:

e 8,9 A mna BJI 35 kB;

3 10,3 A ma BJI 110 kB;

3 10,4 A nna BJI 220 xB.

IIpuuas mis ceteit 35-220 kKB cTOMMOCTh IOTEPh aKTUBHOM
MoInHOCTH Ha ypoBHe 1 py6./kBT-4, momy4nm, 90 11t KaXXAoM 13
BJI romoBO# 9KOHOMHYECKHUH YIIiep6 OT TOKOB B TPOCE COCTABIIAET
oxoso 160 Teic. py6. Ha 100 kM gmuubl. Kak BugHO, Knaccsl 35,
110, 220 xB He UMEIOT OTIMYUY C TOYKU 3PEHUS YPOBHS IIOTEPh
B Tpocax. HemorsaTHo, nmouemy I1VD Bopyr paspenuiu Bce BJI Ha
rpynnsl 35-150 kB u 220-750 xB.

Ecnu B cpennem 3a rox Tok B mposoge BJI 6ymer me 500 A,
a HampuMep, B ABa pasa MeHbIe (250 A), To TOK B Tpoce Takxe
VMEHBIINUTCS B 2 pasa, a TOJOBEIE IIOTEPH B HeEM — B 4 pasa, [0
yposas 40 Teic. py6. Ha 100 kM gunbl. @asusre Toku 250 u 500 A
BcrpeuatoTcs u Ha BJT 35-150 kB, u ma BJI 220-750 kB, a 3Ha4wur,
CHOBa BO3HMKAET BCE TOT JKe BOIIpoc: 3a4eM I1VD pasnernuiu Kiaaccel
HAIPSDKEHUA?

HHaTepecHO oT™MeTHTD, 9TO A7 BJI ¢ rOpH30HTaNIBHBIM PacIIo-
JIOXKEHHeM IIPOBOJIOB TOK B TPOCE U IIOTEPH B HEM OKAa3BIBAIOTCS
3aMeTHO BHIIIE, YeM IIPUBEeHHEIE 37eCh Iudpkl a1 BJI ¢ Tpe-
YTOJIBHBIM pacnonokenueM. He crout Takike 3a6biBaTh, uTo Ha BJI
C TOPU30HTAIFHBIM PACIIOIOKEHNEM IIPOBOLOB OGBIYHO HE OAUH,
a cpasy [Ba TpOCa, IOPTOMY PACCYUTAHHBIE IOTEPH, U 6€3 TOro
IIOBBIIIIEHHEIE, CTIENyeT ellle ¥ YABOUTE. Yalrie BCero ropu30HTaIbHO
npoBoza noasermusaior Ha BJI 330-750 kB, u ecnu u nenmuts BJI
Ha IPYIIIB], TO He TaK, KakK 3To crenaHo B [1VD, a va 35-220 kB u
330-750 xB.

ONTUMAJIbHAA CXEMA 3A3EMJIEHNA TPOCOB

BrI6Op ONTHMAIBHOM CXEMBI 3a3€MJIEHVSI TPOCOB 3aBUCHT OT
MHOTHX TpeOynomux yuera (DaKTOPOB, HO, KAK HAM Ka)XeTCsl, He
JIOJDKEH 3aBUCETh OT TOTO, paCCMaTPHUBAETCS JIM CPeINHSAS 4acTh
Tpaccel BJI mnu ee y4yacTKu, IpUMBIKaloIue K KOHIEBBIM PV.
VIHBIMY CII0BAMU, CXeMa I0JDKHA OBITH OJMHAKOBOM HA IPOTSKe-
HUU Bceit Tpaccel BJI.

st BJT 35-750 kB CyIIecTBYIOT TPH OCHOBHBIE CXEMBI 00yCT-
pOMCTBa TPOCOB:

1. 3a3emsieHMe Ha Kaxnoi omope (puc. 1);
2. neneHue Ha OMHOCTOPOHHE 3a3eMJIEHHBIE CEKITUU (pHC. 2);
3. usonmMpoBaHHOE KperuieHue Oe3 3a3emiieHus (puc. 3).

Cxema Ne 1 mpuBoAuT K HOSIBJIIEHUIO B Tpocax TokoB 50 I'm u
[OTEph aKTUBHOM MOITHOCTH, BETUYMHA KOTOPBIX MOXKET OBITH
cymiecTBeHHOM He TonbKo 1 BJI 220-750 kB, Ho u mis BJT 35—
150 xB. CnenoBaTenbHO, 110 HallleMy MHeHUIO, 1yt BJI Bcex Ki1accoB
HAIIPSDKEHUS JaHHYIO CXeMY >KeJlaTeIbHO He HCII0Ib30BaTh.

Cxema Ne 2 nmoka3aHa Ha pHC. 2 BeCbMa YIIPOIIEHHO: KaXKIble
IlBa TIpoJieTa Tpoca 06pasyioT CeKIUIO, 3a3eMJIEHHYIO TOJIBKO Ha
onHOM M3 KOHIOB. Ha mpakTuke e mpu crpourenbcrse BJI cex-
U OOBIYHO COOTBETCTBYET YYACTKY TPACCHI MEXIY aHKEPHBIMU
OIIOpaMH, JOCTUTAOIIeMy HECKOIBKUX KHJIOMETPOB.

Cxema Ne 2 juiieHa noTepb B TPOCaxX U AOJDKHA IPUMEHSITHCSI
KaK MOXXHO 4arie. X0Ts 37IeCh HET TOKa B TPOCe, CBI3aHHOT'O C Mar-
HUTHBIM II0JIEM IIPOBOZOB, TPOC He JIUIIIEH EMKOCTHOTO TOKA, CBSI-
3aHHOTO C UX DJIEKTPUYECKUM II0JIEM. DTOT EMKOCTHBIH TOK B CHILY
MaJIo¥ BeJIMYMHEI He CIIOCOOEH BhI3BaTh 3aMETHBIE IIOTEPH, OHAKO
OH MOXKET IIPUBECTH K KOPPO3UU OIOP U (PYHAAMEHTOB, CTEKAs C
Tpoca B 3emitio. [y TOro 4TO6GH M36eKaTh TAKUX MOCIENCTBHUI,
IIPOTSDKEHHOCTh KaXKAOU CEKITMY JKeJIaTeIbHO IMMUTHPOBATh.

Kpome Toro, B cxeme Ne 2 mpoBepKe HOIUIEXHUT HaIpsDKeHUe
50 I'; B He3a3eMJIEHHBIX KOHIIAX CEKITUH, KOTOPOe HaBOAUTCS TOKA-
MU, IPOXOAAIIUMU I10 mpoBozaaM npu K3 maum Ha camoit BJI, mwm
B cetu BHe BJI. Bermuuna HanpsokeHUs NO/DKHA OBITH C 3aI1aCOM
MEHBIIIe TPOYHOCTH W30JIMPYIOIIeH MOABECKH TPOCa, 4TOOb HE
IIPUBOIUTH K €€ IEPEKPBITHIO C MOCIEAYIOIINM BOSHUKHOBEHUEM
nyru, Koropas, ecnu K3 6su10 3a mpenenamu BJI, Mmoxker coxpa-
HSATBHCS IUTUTEIFHOE BPEMSI.

Cxema Ne 3 no/pKHA IPEMEHATHCS B TEX PEIKUX CIIyYasx, Korna
TPOC 3a/iefiCTBOBaH 111 opraHu3anuu BU-cBsa3u uiu Ha HEM opra-
HHU30BaHa IU1aBKa rosnosnena. Hanpsoxernue 50 ', HaBenmeHHOE Ha
TPOC HANPsHKEHUEM (Da3HbIX IPOBOIOB, IOJDKHO OBITH COTJIACOBAHO
C IIPOYHOCTHIO M30IHUPYIOLIEH ITOABECKH TPOCA.
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Ecnu roBoputs 06 onTuManbHOM criocobe 00ycTpoiicTBa rpo-
303aITUTHBEIX TPOCOB GonbmuucTBa BJI 35-750 B, TO, Ha Ham
B3IJISAZ, UM sBJIsgeTcsa cxema Ne 2 (puc. 2), KoTopas B HaCTOSIIee
BpeMs npusHaetca I[1YD nmouemy-To Tosmbko mis BJT 220-750 kB.
Cxema Ne 2, TOMIMO OTCYTCTBHSA IOTEPH B TPOCAX, UMEET PSI MHBIX
[IPEMMYIIECTB, CPEAN KOTOPHIX PelLIeHue IpobiieM:

— C H3MepeHHeM CONIPOTHUBIeHUd 3a3eMIeHns onop BJI;
— C TepMHYeCKOM CTOMKOCTEIO TPOCOB K ToKaM K3.

[Ipo6eMsI c U3MEPEHUEM COTIPOTUBIIEHMS 3a3eMIeHus1 onop BIT
TIOABIIAIOTCA B cxeMe N2l c MHOTOKpaTHBEIM 3a3eMJIEHHEM TPOCa 13-
3a TOTO, 9TO KOHTYPHI 3a3€MJIEHHS OIIOP OKAa3bIBAIOTCS BKIIOYEHBI
TapaiyIeJIbHO IPYT APYTY 3a CUET CBSI3BIBAIOLIETO MX Tpoca. s
IIPOBeZIEHNS N3MEPEeHUH IIepCOHAITy IPUXOUTCS IIOJHIMAThCS Ha
OIIOPY ¥ OTCOENHHATH TPOC, 9€T0 HUKOIA He IIPUIIIIOCH OBI 1eIaTh
pu npuMeHeHUH cxeMsl Ne 2 (puc. 2).

ITpo6seMEL C TEPMUYECKOM CTOMKOCTHIO TPOCOB K ToKam K3
BO3HHUKAIOT TaKKe TOJIBKO 1 TeX BJI, rje mprMeHeHo MHOTOKpAT-
HOe 3a3eMJIeHHe TpocoB (cxema Nel, puc.1), Bens npu K3 Ha ortope
takux BJI TOK He TOJIPKO IIPOXOZUT II0 TEJLy OIOPHI B 3eMJIIO, HO 1
IIOJHMUMAETCS BBEPX, 3aXOAUT B TPOC, CYIIECTBEHHO HAarpeBas ero
[2]. B cxeme Ne 2 (puc. 2) Toka K3 B Tpoce He Oyzer.

Mosker mokasatecst, uTo ;i BJI 35 kB mpob6ieMsl ¢ TepMu-
YEeCKOU CTOMKOCTBIO TPOCOB He SBJITIOTCS apTYMEHTOM IS OTKa3a
ot cxemsl Ne 1 B monb3y cxeMmbl Ne 2. K coxaynenuio, Takas 1o-
3UNMS COREPKUTC, HanmpuMmep, B 1. 4.13.1.5 crarnapra [4], tne
ckasano: «/i1s1 BJI 35 kB, 6 ces13u ¢ pe;xxuMomM pabombl Hellmpaiu,
omcymcmeyem mepMmuueckoe gosdeticmseue moka K3 Ha OKI'T,
1n03MoMy 8bINOJIHEHUE PAcUYemos Ha MepMUYecKoe 8o3delicmaue
mokog K3 He mpeGyemcsi». DT0 yTBepKIeHIe HEBEPHO, IIOCKOJIbKY
B CETH C M30JIMPOBAHHOM (KOMIIEHCHPOBAHHOM) HEUTPAIbIO Of-
Hoa3HOe 3aMbIKaHKe Ha 3eMJII0 IIPOBOIIUPYET IIepPeHaNPsDKEHUS
Ha OBYX Apyrux (asax, CIOCOOHbIE IOBPENUTH UX WM30JIALUIO,
II0CJIE YeTO B CETH BMECTO 0JHO(A3HOTO 3aMBIKaHMUSI BO3HUKAIOT
yKe ABa ogHO(A3HBIX 3aMBIKaHWs, a 3HA4YHUT, ABoiHOoe K3 Ha
3eMJIIO, TOK KOTOPOTO B psAfie CiIydaeB IOCTUIaeT V3/2=0,87 ot
Toka Tpexdasnoro K3, To ecrts 6e3ycnoBHO MOXKeT GBITH OIACEH
IUIsL TpOCA.

BbIBOAbl

1 Tlomoxenus ITVD B yacTy 3a3eMJIeHHS TPO303aIUTHEIX TPOCOB
BJI 35-750 kB, o HameMy MHEHHUIO, HEOOXOUMO CKOPPEKTH-
poBatse. B wactHOCTH:

— HET OCHOBaHWI pasziessiTh TpeGoBaHuA K 00yCTPOICTBY TPO-
coB BJI 35-150 kB u tpocos BJI 220-750 xB; oHH KOKHEI
65ITh equHbI 11t Bcex BJI 35-750 xB;

— HEeT OCHOBAaHWU Ul pasnuuuil B 00ycTpoiicTBe Tpocos BII
35-750 kB =a Tpacce BJI u Ha moxxomax K KOHIIEBBIM pac-
TIPeNeTUTENbHBIM YCTPOMCTBAM.

2. Jna Bcex BJI 35-750 kB onTuMayIbHOM CXEMOM SIBJIAETCS IeJle-
HYe TpOCa Ha CeKIIUH, KaXK/ast M3 KOTOPHIX 3a3eMJIeHa OMH pas.
VickmroueHye COCTaBISIIOT CIy9ay, KOIa TPOC MCIOIb3YEeTC AT
opraHmu3anuu KaHana BY-cBs3u miu mnaBku rososexna. Torma
TpeOyeTcst OTHOCTHIO U30IMPOBAHHOE KPEIUIEHUE TPOCOB 6e3
3a3eMJICHUS.

3. Heobxogumocts mepecmorpa I1VD MHOroKpaTtHo 06CyXza-
JIach CIeIIMaINCTaMM OTPacia¥, OJHAKO OIBIT IIOCIeZHUX
IeCATUIETHH TOBOPUT O TOM, UTO BBEIIIYCK OYEpPEIHEIX
pemaxuuit I1YD, ckopee Bcero, Tak U He CIyIUTCS. UTOOBI
HaBeCTH MOPANOK B IIpaBUIax 00yCTPONCTBA TPOCOE, TI0 BCeH
BUAMMOCTH, cienyeT obpatuthcs B [IAO «Poccetn» wim B
IMAO «®CK EBC» ¢ mpocs60if MHUIIUUPOBATH OTAEIbHBIA
CTaHJapT Ha TEMY TPOCOB.
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