PAO «E3C POCCHN»

METOOUYECKUE YKA3AHUA
NO NPUMEHEHWIO OFPAHUYUTENEU
NMEPEHANPAXEHWUU HENUHEWUHbIX
B SNIEKTPUYECKWUX CETAX 6-35 kB

Mocksa 2001


http://geobases.ru/rubric/%D1%83%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D0%B0/0

PAO «E3C POCCHUMN»

METOAWYECKME YKASAHUA

NO NPYMEHEHWUIO OTPAHUMUTENEN

NEPEHANPSHYKEHWWA HENWUHEWUHDLIX B
NIEKTPUMECKMX CETHX 6—35 kB

MOCKBA, 2001



Pazpadorano: OAQO "Hucrutyt "Dueprocetsnpoekt"”, OAO BHHUD,
HTK "2JI-1IPOEKT" upn yyactun OAQO «HMuctutyt Tennosnepromnpo-

CKT>.

UCNOJIHHT e 1IN
1011 Jlvicvoes, H AL Anmonoea, O.FO. dexvuna, A.B. 3yeea - OAQO "HH-

CTHIV1 DHEPrOCeThIIPOCKT"

N1l Kysonuuesa, H.H besikos - OAO BHUH3
Hoowsiuee B.F. — OAO «MuctutyT TennodHepronpoekm™
Al Tep-Tusapsn - HTK "DJI-ITPOEKT"

Yreepaieno : JlcnaptaveHTOM HayYHO-TEXHUYECKOH NONUTHKH U
pa3suTus PAO “E3C Poccun™ 27.04.01r.

[pe ytoAkCcHUS ¥ 3aMeuands NPOCHM HaNpaBAATh MO agpecy':
105058 Mocksa, yi. Trkaukas, 2.1, OAO "HucTutyT DHEProCceTeNPOEKT"

re—, A——

— "l

2 METOAMNECKHUE YKAZAHHA [10 NDUMEHEHIIO OTDIHUHHTENEH B INEKTDUHECKHX CeTAx 6-35 KB.



Coaepixanue

1. BBEAEHHE....iiiiiniiinniiiencinieeciesinretensracsnsinsatnessatenisnmessnsssssssasesesens 3
2. HABHAYEHHE U OBJIACTDb INIPUMEHEHHI. ...........covvveavaaneee.. 6
3. ONIPEAELJAEHHUSA U ObO3HAYEHMUS. ....c.oviiicccininnienaan 6
4. OCHOBHbLIE MNMOJOZKEHUA IO BblbOPY HAPAMETPO%
Ol H.......urnnnns (reseessraneesbrnesistasssssssetssstersiteresessassotetserresisosraretannteeseniss |

5. METOJIUMKA BblBbOPA OCHOBHBIX ITAPAMETPOB OIIH.... 11

S.1. BbIBOP HAUBOJIBIUEIO JVIMHTEJIbHO J0O11YCTUMOTI' O

PABOYETIO HANPHACEHMSA OIH. ..oueeeeieeeieeeseesscasssorsasessassasessases 11

5.2. BbIBOP HOMUHAJIBHOI'O PA3PAAHOI'O TOKA OI1H..13

5.3. ONIPEAEJEHHUE SAILUTHOIO YPOBHS

OF PAHMUMTEJIISL: ooeeteeeressssessssssssssssssesssssssassssssssssssssssssnnasessansanses 13

5.4. BBIBOP SHEPI'OEMKOCTHU OIrPAHUYUTEJIS. ceveveeneen. 16

S.5. BbiEOP TOKA CPABATbIBAHHSI
B3PbIBOIIPEJOXPAHUTEJILHOI'O YCTPOUCTBA .......... 17

Q -

5.6. BBIBOP JUIMHBI INIYTU YTEUYKMH BHEIIHEH
HU3OJISIUUU OTPAHMUMTEIIS . c.covecvvossesrosnssssnsssnssessssssssonssssassses 17

5.7. BBIBOP THUITA OTPAHUMYM TEIS .ueeeeeeeeeeveeacsseesssosmmssesssssans i8

6. OCOBEHHOCTH BbIBOPA ONH JiJsi 3AIMUTBI OT
FPO3OBDBIX NTEPEHAIIPHACEHHMH . ..o eeoeeeeeeveeersvesssssesssssssesssssssansssssnens 20
7. OCOBEHHOCTH BBIBOPA OIIH Jhasi 3AWMTHI
OT KOMMYTAUHOHHLIX MIEPEHANPAXKEHMH . «oovoveeveeneneeenenen. 21

7.1. BBIBOP HNAPAMETPOB OIPAHHUYUTEJEHUH s
3AILUTBI  CETH CH  DJJIEKTPOCTAHUHHM  OT
NEPEHANIPSAXEHUHU NPU AYIOBbIX 3AMBIKAHHUSIX HA

SEMUIHO. c..uiiiiiiiiniinsasninsessisssccsscsessssassnnssessossssssssssrissssenssssesessnsssennsannss 21

7.1.1. BbIEOP NAPAMETPOB OIH AJ51 3AWMUTBEI CETH
CH, PABOTAIOMIEH C U30JUHPOBAHHOHN HEUTPAJLIO

HJIH HEUTPAJIBIO 3AZEMJIEHHON YEPE3 AP 2i

—

METQRHYECKHE yKAIGHHR 1O NMDHMEHEHMIO OFPAHHYHTENEH B INEKTOHYECKHX CeTAxX 6 35 K6. 3



-~ e e e P e —— i i ewus el
- —————— e T o T il e S

7.1.2. BBIBOP MAPAMETPOB OIH JASA 3ALIHTBI CETH
CH, PABOTAIOUIEH C HEHTPAJIBIO 3A3EMJIEHHOH

YEPE3 PESUCTOP. aoneeeeereeneeeresesenesssssssan. reeeeruesassssssenasasenseasenees 22
7.1.3. BIBOP OTPAHUYUTEJSA IS 3AIUMTBI I'PY OT
JIYTOBBIX NEPEHAITPSIMKCEHH. «ov.voeecnrecereerensnsensnsesessssesnas. 23

7.2. BBIBOP NAPAMETPOB OMNH JUISL 3ALIUTBL OT
NEPEHAINPSHKEHUM, UHULIMUPYEMBIX
BAKYYMHBIMHU BhIKJIOUATEJISIMH . ....oeeeeereeeesecrnssssosneseens 25

8. NPUMEHEHHE U MECTO YCTAHOBKH OITH......ccovucvrrerrecne. 26
9. MIPUMEPDI BBIBOPA OTTH. ....ouemereeeeescseeeesesssssnsmsssessesssssssssenne 27
10. TUTEPATYPA. e eeesesstasesesaseastasasasaseseneasenseasensseseosasesanenas 29
PHCYHIKH. ceeutreeeeneoirenseseesesssenssssssssmssnssssassasnssssasenstnssstasesssnsasssssonsostosnns 30
TIPUJTOMKEHHUE Lucoueneeeeeeeeeeeessessosesnsensnssesnssssssssssssssssssessssassossssssssnsess 34
[IPHULOMKEHME 2.ucueereiecrececeensenscsenssssssssssesssssssssssassesssssnsessssesssnsssssans 47
TIPHUJITOMKEHME 3..oeceeeeeseensensessessssssesssssssassssossasssssessssaserssasenssassssasees 53
HPHITOMKEHME Quoeeoeeceecneennesnseesassssssassssssssssssssassrsnssessessassassessssssacens 68

METOJHYECKHE YKAZAHHS MO TIDHMEHEHMIO OTDBHIYNTENEH B INEXTDHYECKHX CeTRX 6-35 KB,




l. BeereHue.

HeoOxo0auMOCTh CO3JaHUA MCTOQHYECKOIO JOKYMEHTa,
OMpPEACNAIOWEro NMPUMEHEHUE U BbIOOp MAPAMETPOB Of PAHHUHUTEIICH
I8 3allkMTbl 000OpYNOBaHHMS B IJEKTPHUYCCKHX ceTsax 6-35 kB ot
[PO30BBIX M KOMMYTALMOHHBIX [E€peHanpsKeHud, OO0YyCJIOBIIEHA
CJICAYFOLHMH NPHYHHAMH:

e B Poccuu 3aB0abl NPAKTUYECKH NIPEKPATHIIH BblIYCK BCHTHJIbHBIX
paspsAAHUKOB, NEPEHAs HA BBIIYCK OrpaHHYHMTEICH MCPcHANPKCHUH

HenuHeHbIX (OIIH). OCHOBHBIM HX OTJIMHHEM OT pa3psiHHKa ABASA-
IOTCA. OTCYTCTBHE WCKPOBBIX IMPOMEKYTKOB H, COOTBETCTBCIIHO, I10C IO~
SHHOS TMOAKIYEHUE K CeTH, a Taikke Oojaee BbICOKAS HeJIMHEHHOCTD
BOJIbTAMIIEPHOW XapaKTEPUCTUKU. 34 CYET ITUX (PAKTOPOB OrpPaHHYH-
TE1b HAXOAUTCH BCE BPEMS MOJ HAMPAKEHUEM CCTH H TOK, HPOTCKALO-
MK 4€pe3 HEero, MEHAETCA OT ACCATBIX A0JIeW MUIIMAMIICpa B HOPp-
MaJIbHOM pPEKUME padOThbl CETH A0 COTHU W TbICAYM aMmIicp [P BO3ACH-
CTBUM KOMMYTALIHOHHBIX M I'PO30BbIX NepeHanpsxeHUi. [1odoTomy Bbl-
OOp OrpaHUYUTENS ONPEUCIIIETCA DHEPIETUYECKHMH BO3ACHCTBHAMH Ha
HEero B KOMMYTAIIMOHHDBIX, TPO30BbIX H HHBIX pPEKHMAN ([HOBbILICHHA
HAOPAXKESHUA B padOYMX PEKUMAX, KBA3UCTALMOHAPHBIX [epeHanpaxe-

HUAX ).

e OlIH nna anexrpuueckux cereld 6-35xB, NpeaCTaBICHHBIE Ha
POCCHUCKOM PBIHKE, W3rOTOBIAKOTCA Pa3iM4HbIMHU 3aBOAAMH KaK Ha
OCHOBE COOCTBEHHbIX KOHCTPYKTOPCKUX PCILUCHUH, TAK U MO JIMUCHIHAM

MEWAYHAPOAHBIX 3EKTPOTEXHUYECKUX KOHLEPHOR.

Hostomy OITH pa3sHbiX 3@aBOAOB-U3TOTOBHTEICH, IPEAHA3HAUCHHbIC
AN TPUMCHCHUA B OJJHOM KJIACCE HAIMPAKEHHUS, UMEIOT OTJIMYAKOLIHECH
XapaKTEePHC THKH, YTO JOKHO OBITE YYTEHO IIpH BbIOOPE.

¢ OTeyecTBeHHbIE ceTH 6-35 kKB padoTaloT B OCHOBHOM C M30JIHPO-
BAHHOH WJIM 3a3€MJICHHOHW Yyepe3 AYroraculeibHblidi peakTop HEHTpasbto,
no3TtoMy yciaousa padotel OllH B 3THX ceTaX OTIHYAEKTCA OT CCTeH
[10-750 kB GonbluMMH BEJIMYHMHAMH M JUTMTEILHOCTAMH KOMMYTALH-

OHHbIX W KBa3HCTALHOHAPHBIX MEPEHANPINKSHUIA.

—i————
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2. Haznauenue 1 o0J1acrs npHMeEHeHHs.

Haciostitume  "MeToanueckue  ykazaHuss MO0 OPHUMEHEHHUIO
OrPaHHUUTEICH B ISKIPHYECKUX ceTax 6—-353 kB" (manee YxazaHud),
ONPCACASIIOT [PUMCHCHHE M BbIOOP OCHOBHBIX NAapaMeTpPOB U THUMA
OIPAHUUMNICIICH B BO3QYUIHBIN, KAOCABHLIX M CMELIAHHBLIX CeTAX 6-335
KB, a 1akke B ceran coocrseHHbIX Hyxka (CH) ctaHumi ¢ ydetom
PCAKUMOB 3a3eMACHHA HEUTpaANH, KOMMISHCAHHU EMKOCTHOIO <TOKA
3AMBIKGHHS HA 3¢M.I0 padOThI pesICHHOI 3aUIMTh! U IIPOTHBOABAPHHHOMH

ABTOMATHKIH
Hacrosiuie ykaszauust He pacnpocTpaHstoTes Ha Bbidop OIIH a4

VCTAHOBRH B CC1S8\ 1CHEPATOPHOrO HAIPSKCHUS OJIOKOB I'EeHEpaTop-
1pancgopmalop.

[ lopsiaok neficiBui npu Beidope OIH, u3noxkeHHBIH B HACTOA WLMA
YKazauuax, MOKe1 npuMensaTbhes npu Buidope OIMH nioboit pupMbl. B
Ka4eCcTBe  CHPABOYHOro Marepua.ia B llpunoweHuu 1 npuBeacHbI
OCHOBHpIC  \aparkTepuciukyd OIlH, BbinyckaeMeix  pasnauyHBIMH
[NPOH3BOMHTEIAMH MO TE\HHYECKUM YCIOBHAM, corjiacoBaHtbiM ¢ PAO
"EDC Poccun” { 5,6,8,10-14] .

YKazauus NpeJdHasHAYCHbL I8 UCNCOVIB30OBAHUS  MNMEPCOHANOM
NPOCKTHLIN H 3KCHIY atauvonHkix opranunsauuid PAO "EDC Poccun’”,

AO-3HCPIO H JICKTPOCTAhUHH, @ TAKXKE JICKTPOCCTEBbIN OOBEKTOB 6-
353kB MpOoMLILUIEHHBIN MPCANPUATAN U1 OoOpeIeACHHA TPEOyEMbI
\APAKTCPHCITHK H BHIOOPA MO HUM TUIA OTPAHHYMTE IS NEPEeHANPIKEHUH
B 3aBHUCHMOCIHM Or }CJOBUH €ro padOThl B MCCTE€ YCTAHOBKHU IpH
[MAAHOBOH 3AMCHE PAIPAANNKOB, TEXIIEPECBOOPYIKEHHUU, PEKOHCTPYKUUH
H POCK THPOBAHHH HHOBbBI\ pacnpeIeanuTe1bHbIX YCI1pOUcTs (PY).

Oupee.aenis H 0003HAYCHHS.

3.1.0rpannunicas nepeHanpskeHuit HenuHensid (OINH, aanee
OTPaHHYHTE L), ABIAACTCS OJHHM M3 OCHOBHBIX JJIEMCHTOM CHCTEMBI
3alUMThI OT ICPCHANPSACHHHH, 00CCMEUHBAO LM M 3aLWTY
o0opy.1oBailig pacnpeacnuiejibHoro ycrpoicTtsa (PY) v JHHUHA O
FPO3OBBIN H ROMMYTALLHOHHDBIA MEPCHANPSKEHHUH.

ol el Sel—
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3.2 B HacTtosuleM JA0K) MEHIC HCII0JIb30BAHA  CHCT) ol

A =

TCPMHUHO.10T UA:
3.2.1. Haubonbee NAWTEALHO LOMYCIUMOE pad0HiCe HANPARCSIHHLS

OrpaHiuH1IeIs~ HAWOO Ibluce ACHUCTBYHOWEC 3HAUYCHHC HANPAKCHHA
[IPOMBILLICHHON HaC10Tbl, KOTOPOE HE O PAHYYCHO. 10711 O MOKCE Obilb
MPUIOKEHO MEKTY BbIBOAUNMH orpaHuguieas. O0o3Hauenue — Uypo, K3
JCHCTB (B Kaianolax 3apyoexmHbix Gupm — U).

3.2.2. BpeMeHNI0 10Ny CTHMOE 1IOBBILLCHHWC HANPAMKRCHHA Ha Orpauli-
ypieae -  HaHOoubwee  ACHCTBYIOIUCE  3HAUCHHC  HAHPAARCHIA
[IPOMBILIJIGHHOM 4acToThl, npeBpiliaromice Uypo, KOTOPOES MOKET Obllb
npuiokeHo K OlIH B TeueHue 331aHHOIO M31 0TOBHTEICN BPEMCHH, He
BbI3bIBasi  MNOBPEKICHHA MM TEPMHUYECKON  HE) CTOMUYHBOCTH.
Odo3uavuenue — U,,,,, KB neicTs.

HopMupy eMble  H3rotoBuleIaMil  3aBucumoctn Ug,,, 01 H\
AOIYCTHMON  JUTHTECIbHOCTH [IDUBEJACHBL! B BiL1C  JIHHCHHBIN
3ABUCUMOCTCH  "HAUPAKCHUE HOPOMBULUJICHHOH 4acloTbl—BpeMs B
nonynorapupmuueckom Macwmrabde B [lpu.ioxennn 2. 3nauenusa U,
Javbl B aohsx  Uppy YHacTe NPOU3BOAHTEIIEH HPHBOAMT  TaKHE
XAPAaKTePHUCTHKH KakK Aad cliyuasd "¢ npeuBapUTe.lbHBIM HAI PY KEHHCM'
anrapara npsaMoyroJibHbIM UMIOYABCOM TOKA WIUTSABHOCTLIO 2000MKC,
Tak 1 0€3 HCro.

5.2.3. HoMMHaAIbHOS HanpsKEHUE OIPaAHUYKMICHIA —ACHC [BYVIOLLICC
ZHAYCHHC  HANPUIKCHUS MPpOMbILLICHHOH HAC IO b, KOTOpOC
OTPAaHUYUTENb MOKCI BbLIEPAATH B TEUCHUE He MeHee 10U ¢ B upouecce
padounx wucnbiTanuil. HomuHambHOE HanpskKeHHE N0.LKHO Obllb HE
MeHee 1,25  HauOoopmero  JIHMTEILHO  AOMNYCTHMOIO  pabouci o

HAIPSIARE HUA.
3.2.4. Ocrawureecs Hanpsxenwe OIIH (Uoct) -~ Haundo.buiee

3HaYCHHUE HalpsiXKeHWs Ha OrPAHHYMTCIIC NIPU NPOTEKAIiH Yepe3 Hero

HMIY JIbCHOMO TOKA C AaHHOH aMIUIMTY, 106 U AAUTC.IbHOCTBIO (PPOHTA.
3.2.5. 3awmurHblii  yposeHb OIIH npu KOMM)Y TALHOHHbI

NEPEHANPAARCHUAX — OC1aIOUIESCS HANPAACHUC HA OrpaHHYHTIe]C MpPH
Pac4eTHOM TOKE KOMMY [ALHOHHBIX nepeHanpsaxeHnid O003HAUYCHHE -

UDL'] oo KB MAKC.
Hopwupyevas GpopMa BONHBI KOMMYTAUMOHHOIO MMIilyJ/lbCa TOkA —

30/60 mkc umit 1,2/2,5vc.

—

—p—— — — —
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3.2.6. 3ummurustii ypeseus OIH npe rpo30oBbix nepeHanpsxKeHHax
—  OCTaloWEecs HaNpsKeHHe Ha OrpaHHYHUTE/IC [IPH  [POTEKAHHHU
HOPMHPYEMOTr0 TOKa rpo30BbIX HepeHanpsaxeHud. Odo3nadenue — Uyeqr,
KB makc.

Hopmupycemas popma uMmnynsca Toka - 8/20MkC, aMAnATYyaa S
KA.

3.2.7. Homuunansnbiit pazpaansbid ok OIIH - 310 mMakcuMansHoe
3HAYCHAE TPO3OBOr0 UMY jIbca TOKA 8/20 MKC, UCNIONB3YEMOC IS KAC-

cupuxauuy OITH. Odo3i1auenue - IHOM, KA.

3.2.8. YachbHas sHeprust (3HCProeéMKOCThb) - paccedBaeMasn orpa-

HUYHTEACM JHeprusl nocne Harpesa ero a0 60 °C W noclieayiouwero
NPUJIOKEHHA OOQHOr0 HOPMHPYEMOrO HMITYAbCA TOKA OTHECEHHOro K
IkB nHandonbulero mimrensio 10NyCTUMOro padouero (Had HOMHHAb-

HOro) HanpsiaweHus OITEH.

FHonnas aneproesmkocts OITH (Bony) - npou3sBeacHHe HOPMHPYE-
MOH [IPOU3BOAMATCICM YACABHON 3HEPTOEMKOCTH HA TO HANPAKECHHUE [10
OTHOLUCHHUIO K KOTOPOMY OHa npuBcacHa (Hauboseliee padoyee 1Tu-
TeAbHO AOMYCTUMOC WM HoMHHaIbHOC HanpskeHus OITH). O6o3Ha-

YeHHES - Donn, KIDK.

3.2.9. Tok nponyckHoi crocodbHocTtu OIIH (Tok 60abwOH AnH-

T€NbHOCTH) - MaKCUMaJIbHOE 3HAYEHME (aMIUIUTYHa) NPsAMOYIrOJBHOrO
UMITY/1bCA TOKa ANMTEABHOCThIO HE MeHee 2000MKkc, KoTOopoe npHKia-
ABIBACTCA K OrFpaHHMUTENIO B MPOLECCE HCMBLITAHHH Ha NPOIlyCKHYHO

criocodHocTe 20 pas. Odo3znaueHue - Irggg, A.

3HAUEHUA Doy U Lbooo (MPAMOYTOJIBHOTO MMITYJILCA TOKA 00bUIOH
pintenbHocTH) ans OlTH BrimyckaeMbeIX 1o corsiacosatiHbiM ¢ PAO
"EQC Poccuun” texnuueckiiM ycIioBHAM npuBeaeHbl B [IpuiiokeHuu 1.

3.2.10. Tok cpadarbiBaHusi MNPOTHBOB3PLIBHOIO YCTPOWCTBA, T.€.
ycTpoictBa s cOpoca apasneHHa (I onn, KA ) — HanOonbuiee
3HAYEHUC TOKA, NPH KOTOPOM B C/lydae BHYTPECHHEro MNOBPEKACHUA
OITH He npoucXoauT B3pLIBHOTO pa3pylUCHHUS €ro MOKPBILUKH WM,
npu ce nospexacHuu, pasner ockonkos OIIH naxoautcd BHYyTpH

HOPMHUPYEMOH 30HBI.

Y
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NPH  KOMMYTALUHH 3ACMEHTOB CE€TH, COIIPOBOXK1aloUHMX BHE3AITHOC
HIMEHEHHEe ee cxemsl uau pexnda. OOo3navenue - U, kB makc.
OnucaHue OCHOBHBIX BHI0B KOMMYTAUMOHHBIX [EPCHANPSOIKCHHN B
ceTax 6-35 kB npuseaeno B [Ipuiioxenuu 3.

3.2.12. KBaszucrauMoHaphHbl¢ (BPEMEHHbIC) [MCPCHAIPSKCHUS —
MepeHaANpPsKCHUA [MPOMBILICHHONK MK OJIM3KOW K HEH HacTO!bl, @ TAK
XK€ TEepPCHAlPIKRKEHHA Ha BbICIUAX MW HU3WKMX  TFapMOHHAKaAx, He
3aTyXAKMWIHE WM ¢J1a00 3aTyxalouiyde, BO3HMKAIOIME KAaK CI1eICTBHE
KOMMYTALHH JJ1eMCHTOB CEeTH (HAUDHMEP, 3aMbIKaHHH Ha 3SVTO,
OOpLIBE MPOBOAA) MU JIUKBUAMPYROULHECH ACHCTBHEM PCIICitHON 3@ ThI
WKW ONEpaitHBHOrO nepcoHasla. DBO3HHKHOBEHHWE, BeMUMHA U
AJIMTEABHOCTD  3THX [EPCHANPAKEHUH ONPeaAenaorcs couYcTaHHEM
mapamerpos ceTd. O0o3Havenue — Uy, kKB aedcte. Onucadue OCHOBHbIX
BUJAOB  KBA3WyCTAaHOBHMBLUMXCA B cerax 6-35 kB upuBCACHO B
[Ipunoxenun 3.

K 3tduM  0OcpeHanpsimxeHHUsIAM OTHOCATCA  PC30HAHCHBIC H

(eppope30HAHCHBIC MNCPCHANPSHKCHUA HA  MPOMBILLICHHONW 4acToTe,
HH3IUHX H BBICIUMX TapMOHUKaX, IMepeHaNpPsXCHHd C  MEIICHHO
M3MCHAKLLICHCH BCJICACTBHE 3aTyxaHUs HMJH M3MCHCHUSI NapaMerpos

CHCTeMb! (Hanpumep, I3C v AHAYKTUBHOCTEH ICHEpPaTOpPOB) HaCTOTOHM

WJTH aMILTHTYIO0M.
3.2.15. Pexxum 3a3emiicHHs HEHTpaau. OTeyeCTBeHHbIE ceTh 6-35

KB padoraior ¢ HM30AUPOBAHHON HelTpanbto, JAHOO HCHTPAILIO
3a3eMJICHHOMH Yyepes ayroracsitnil peaktop (JI'P) unn pesucrop.
Qdaacte npumcnenus P onpeneascres s cootseiciuum ¢ [T u

nyn.
3.2.14. Haudo.iptuee IJKCHAYATAUMOHIIOE — padodce JIHHCHHOE

HANpXKEHUE B ICKTPUYECKOH CETH - onpeiensiiorT Kak Haubonbiuee
BO3MOXKHOEC (DA3HOC HANPSIKEHHUE CCTH, NOJYUYEHHOE HA OCHOBE aHAJIM3A
PETHCTPALMOHHBIX CYTOYHBIX 3aIMMCCH HIH 3aMEPOB (P IKCIIyaTaLHu
PY 3a roa, 4yiuresibHOCTLIO HE MEHee 6 4acoB B CyTKH, MMOBTOPAIOLLEECS
He McHee 2 pa3 B roa. O6osHauenue — U ceryy, KB ACHCTB.

1-_—__
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4. OcnoBHble noaoxcuus 1o Bbioopy napamcrpos OFH.

+.1. K ocHoBiibiv  BeIOUpaeMbiM  napaMeTpaM  OrpaHH4MTe.ls
OTHOCSATCS! HAHOOMbINCE TIMTSILHO AONYCTUMOE padouee HarpsKenHe,
HOMIHQ.IbHbIT paspALHbLIIT TOK, JHEPrOCMKOCTb, YPOBHU OCTAKOLIErOCH
HAMPAKRCHHA 0P KOVMMYTAUHOHHOM M FPO30BOM  HUMMYJBCE TOKQ,
BC.ITHUMHA TOKA CPaOLTbIBAHUS TIPOTHBOB3PLIBHOIO yCTPOHCTBA, JIMHA
[TYTH YTCUKH BHEUIHCH H30AAUMH.

+.2. OcHOBHbIC 11APAMRIPLl  OFpaHUYUTENS BRIOHPAIOT, HCXO0S M3
HA3HAUCHHSA, 1PCOYEMOro Y POBHS OrpaHUYEHUA NepeHanpsaxKeHHi, wec-
Ta YCTAHOBKH, & TAKAKS CXeMbl CETH MU €€ napaMeTpoB (HAHOOMbUIETO pa-
O0YEro HANPSAKEHHA CCTH, cnocoda 3a3eMIeHHS HeHTpani, BeAHMUHHbI
CMROCTHOTO 10KA 32MDIKGHHASL HA 3SMJHO W CTCIICHHU €rC KOMITEHCALIHH,
AUTHTCHBHOCTH CYLUICCTBOBAHUS OQHO(MA3HOro 3aMbIKAHUS Ha 3€MIK0 M

1.1.)
+.3 110 HA3HAYCHHK OrPAHUYMTESIM TIPUMEHAIOT 11 3alUHThl 000-
PY IOBAHHS OT I'PO30BbIx U KOMMYTALIMOHHBIX MEPEHATNPAKECHUH.

4.3.1 B cooreetrcTeun ¢ ITYD npu 3awmrTe OT rpo3oBLIX nepeHa-
npsweHuit O ycranasausaror:

- B PY 6- 35 kB, x kotopbiM 1ipucocauHeHbl BJI;
- B CXEMaX I'PO303aLUUTh] BPalaOHUXCS MAllWH;
- Ha 0OMOTKAX 6-35 aBTOTPAHC(HOPMATOPOB,

- Ha oOmo1Kax 6-10 kB tpanchopmaTopos, B c1yyae ycra-
HOBKH MO IHHEOTBO10B  HA TPAHCPOPMATOPHBIN NMOpPTaJlax.

+.3.2. Tlpy 3anuire o1 KoMMyTanMoHHbIX nepeHanpsxeHnil OITH
MOTYT Obllb YCTAHOBICHBLI Ha MNPUCOCAWHEHUAX C BAKYYMHbIMU
BBIKJIIOYATEIAMH, KOMMYTHPYWMUMHM Bpaulaioliyecs MauluHbl U
TpaHCQOpPMATOPBLI, 4 TaKKE B INCKTPOYCTAHOBKAN, HMMEIOLLUX
OO0JICTYEHH) IO HIM  OCJA0NIEHHYKD B [IpouecCe IKCIyaratHu
(HanpuMcep, y JICKrpoasurareacit, kabeseil) H3onauHio.

10 MeTognyecKne YKA3aHNR NO NIDHMENEHHIO OTDANWINTE/NSE B IIeKTDHIECMX CETax 6-35 KB,
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5. Mcroqura Bbibopa ocHoBubix napaseipos OITH.

5.1. BbiGop HauGOIbLIEro AJHTEIBHO AOMYCTHMOIO Padouero
Hanpsaenust OITH.

5.1.1. B ceraxn 6-35 kB, padoTarolux ¢ H30AHPOBALHOH HCHTPAJIbIO
M.AH C KOMIICHCALUMUCH EMKOCTHOIO T0KA 3aMbIKAHHA HA 3CMILIO H 1011Y C-
KAlOWKWN HCOMPAHHYCHHO JHTEIbHOE CYLWIECIBOBAHHE  OMHODA3HOIO
3aMbiKaHia Ha 3eM. 10 (0O33), naudo.buiee padouce AIHIC.ILHO 201 C-
THMOE HANPSIKCHUC OIPAHHUMTENS BbIOHPACTCA PABHLIM 11AHOOIbLLC MY
padoyeMy HaUPSKCHUIO JCKTPOOOOpY0BAHHS .UIst JIAHHOIO KJIacca
nanpsaxkenus no FOCT 1516.3. i\ 3naueHus npuseaeHst B 1aodt. 1.

Tao.mua 1.

HaunOo:1buwee padouee HANPSIKCHUE MK IPOOOOPY 10BAIHA.

)} ] - ) I
| Kitace  Hanps- ' ' i
|

KEHUA  IEKTPO- 6 10 15 !
000pY.10BaHHs, KB |

! ] !
H

|

! Hauooabice |
' paGoucc Hanpske- 72 | 120 17,51 24 40,5
HHUC  VICKTPOOOO- |
Py 10BaHIA, KB | _II_ |

>. 1.2 Lo AomTeabHOCTS 04HOQA3HOTO 3aMbiKaHMA HA 3eMJIIO Or-
PAHHYHUBUCTCA, TO HAUOOABLIEE IAMTENbLHO JOMYCTHMOC pavouec Ha-
MPsAKEHHUC PACCYHUTLIBAIOT KaK:

U ypo=Ucrin’ K, rae

Kt - xod({ppuuHeHr, paBHbIH OTHOWEHWIO AONYCTHUMOI O M3r010BM-
[CEM MOBBILIEHUA HAIPAKESHHA B TSHEHUH BPEMEHHU t K 11AHO0.IbLLCMY
AINTEABIO AOMYCTHMOMY padoudeMy (MM HOMHHQIBHOMY ) HarpsKe-
HUIO OrpaHUYMdTe. 8. 3HaucHue K| onpeeasator nns 3Havciis i3z no 3a-
BHCHMOCTH «I10MYCTHUMOE [MOBLILIEHHUE HAIPAKEHHS — BPCMA» J14 CITy-
H4aa C MpedBAPHTEIBHBIM HACPYAKCHHUSM HOPMHUPY CMbBIN  HMIY ThCOM
OHCPryH, KOTOPYK J4aeT 3aBOA-M3rO10BHTCIL (Cm. llpiiiokenus 2).

— e —

METOZHUISCKHNE YKA3AHHUA NO NIPHMEHSHIIO OTDAHUYUTENEN 8 INSKTPHYECKHA CeTaxX 6-35 kB 11



o —

il i e e il

Bpems cyecTBOBaHMS 0,1HO(AZHONO 3aMbIKAHHA HA 3eM 10 (lp3z ) Oll-
PEACHAIOT NO 1aHNBIM IKCIyaTaudu a1 vecra ycranorky OINH.

5.1.3. AadrenvHocts cywectBoBaHns O33 HopMmupyerca [7] B 3a-
BHCHMOCTH OT BUJA DJISKTPHUYECKHX CETEH U COCTABJAET:

- B FOUTPOMUPYCMBIX CETAX, MNHTAEMBLIX OT TYpOOr¢HEpPATopos,
FHApui CHCPA1OPOB M CHHXPOHHBIX KOMIIEHCATOPOB, a TAKKE ¢
NPHCOCAMHCHHBIMHY MOLIHBIMHW 3NEKTPOABUTATENSIMHA, ¢ TOKAMH
0.4HO(Aa3n0I0 3UMbIKAHHMA HA 3EMJIIKO B FTEHEPATOPHOH UenH 60nce
5 A - e Oonee 0,5cek. Tlpy TOke 0AHOQA3ZHOr0 3aMbIKGHHA HA
3¢MJIIO HUAC 3 A - 24 M MOKET ObITh YBEJIHUCHO A0 64, eciiy

0, THO(DA3HOC 3aMBIKGHHE HAXOANUTCS BHE 00OMOTOK;

- B KaOCALHBIX CceTsix 6-35 KB, He coaepxammx npucoeIMHEHHbIN
TVPOOICHEPATOPORB, FHAPOISHEPATOPOB H CHHXPOHHbLIX KOMIICH-
CATOPOB I MOWHBIX YMEKTPOABHTIATCACH -24 U MOXET OblTb 10-
NVIWWCHO YBEAHUCHHUE 10 64 MO COrjacOBaHMK) ¢ 3HEprocHad-
AAQIUEH OPranM3guMch:

- B BO3JAVIUHBLIX CCTX, padOTAIOUMX € M30JMPOBAHHOH HeHTpa-
JLHO HIIKM KOMIICHCALHECH ¢MKOCTHOIO TOKa 3aMbIKAHHA Ha 3CM-
O M HE CO/lCPKaliX DNEeKTPOCTAHLUMHA M TPHCOSIHHECHHH ¢
ACKTPOABHIATEISNMHN, BPCMA OTKMIOUCHHUS OIHOPA3HOIO 3dMbi-
KaHHA Ha 3CMII0 HS HOPMHPVYETCA.

5.1.4. Hopmitposaunbie 3dadeHdss a1 Uppo JCHCTBUTCHBHBL (LIS
TCMOCPATY Pbi OKPYKAIOILCH cpeabl 40 45° C € y4ETOM AONOTHUTELHO-
IO HArpeBa OT COJIHCUHON pagnaurH. ECiN HMEIOTCA ApYyTrHe HCTOYHHKH
BbICOKHX TeMIIepaTyp OKON0 OrPaHUUMTENA, ATUTCILHOE BPEMs BO31CH-
creytouie Ha OIlIl, nanpumep, ApH ero BHYTPEHHEH YCTaHOBKE, TO
VBCJIIHYHMBAKT 3HAUCHKE U jpo.

Lcan resuepatypa okpyikaiowen cpeabl npepsimaet 43° C |, 10
Uppo yBeauuusarotr Ha 2% a0as1 KaOKIbIX O IPaJycoB MOBbLILLCHHS TCM-
neparypbl OKPVAKAKLCH CPCABI.

5.1.5. 3navenue HaudOAbWEro MIMTEIILHO A0NYCTHMOI'0 padoHero
Halpskenus  orpadHuntes (Uppo) BRIOMPAKOT MO HOMEHK.ATVPE 3a-
BONA-U3rOTOBHUTEs, KOTOPOE MNOJEKHO ObIThb HE HHXKE PaCUY€THBLIX 110

n.n>.1.1-5.1.4.

— nip— ol
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3.2. Bbibop HoOMHHANBLHOIO pazpsanoro Toxka Ol1H.

5.2.1. Bb1OOp HOMHHANBLHOIO paspsAaHOro TOKa NpOoM3BOAAT B CI)-
yae y craHoBkH OIH 1718 3aMThl OT rPO30BbIX NCPCHANPSIXKEHHH

paspsaHblid TOK NIPUHUMAIOT PaBHBIM SKA.

5.2.3. HoMHHanbHBbIA pa3paaHblii TOK NPpHHAMAKOT paBHbiM 10KA B
CJIEQY FOLIMX CITyHasx:

e B paioHax ¢ HHTEHCUBHOM IpO30BOH AEATEAbHOCTBIO Oojice 50
PO30BLIX YACOB B FOJA;

e B cerax ¢ B/l Ha acpeBanHbIx onopax;

e B ¢c\emax rpo3o3aliMThl ABMIaTENEH U MeHepa1opoB, NPHCOSIH-
HEeHHbIX K BJI;

* B pailoHaX C BbICOKOH CTENCHbLK) NPOMbILJICHHbIA 3drMPA3HEHHH
(IV crTeneHb 3arpasHeHua aTMOC(epsbl) WK, €CJIH OFrpaHHuN1€lb
pacnonoxex 8 1000 uiau MeHee MeTpax 01 Mop4;

e B cxemax rpo3o3allidThl, K KOTOPbIM NMPEAbABAAIOTCS MMOBBILUCH-
Hble TPEOOBAHUA K HAACKHOCTH.

3.3. Onpeaeiiense 3aLLMTHOYO YPOBHS OFpaBuYuM] ClIsk.

OnpeacisownM IpH BbiOOpe 3amlHTHOIO ypoBHs OINH saBnseics
Cr0 HaszHa4eHHe (1.1 3aUldTbhl OT I'PO3OBLIN WJIH KOMMY 1aUMOHHLIA T1¢-
pPEHANPAKEHUH) U YPOBEHDL BBLACPXKUBACMEBIX NEPCHANPSIXKCHUA H30J14-
LHHEH 3J1IeKTPOOOOpY 10BAHHUA.

3HAQUYEHHUsl BLIACP/KMBACMbBIX H HCIbIFaTebHLIX HalpiKCHHH pas-

JIMYHBIN BUI0B 000pyAOBaHHA B ceTax 0-35xB npusencHb: B 1adh.1-3
Hpunoxenus 4.

A e e e e e e e e P e e e U, S e —— e S e s e, R—
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5.3.1. Onpeaciaene 3UH1HOr0 yPOBHA OTPAHHYHTEIST NApPH
I'PO3OBBIN HCPCHATIPIACHITAN.

S5 L L Henutarenpioe nalpaxkeHe dEKTpoodopy 0BaHHA 6-35
KB KOOp.IHHHPY CICH B HACTOAINRS BPEMS € OCTAOLLEMC HANIPAKEHHEM

BEH TUBIOIO PAIPSIHUKA 1IPY PACUCTHOM TOKE KOOpAMHAUMH (SKA).
[Toyrony ocraiomieecs HAPAKRCHHE OMpaunYUTCICH NIpH CPO3OBLIX [1e-
DCHAMNPAACHHIN JTO4AHO Obl1b HE BbIWC OCTAKUICIOCA HANPAKEHUS
BCHTH.1LHO1 O paspsatnka rpyruisl IV uan rpynnet I no TOCT 16357
(4] coorBeicrsenno ans Ol knacca 6-10 v 353kB, T.e. He 0osee 3Ha-

YCHHH, NPHBC ICHIILIN B TAOT. 2.
Tadnuua 2.

MAaKCHMLIBHLIC 3HAUCHHS OCTAIMUXCA NepeHanpsReH pH rpo-
30BOM HAUINILCE O PAHHUIITC/ICH Ui ceTei 6-35kB.

Knacc  wnaups-

}1~:fmm MICK [PO- 3 6 10 15 20 33
000pY A0BAH IS,
kB3
_ i I .
Hanpsixeuie
NpH UMY JIBCC (4 77 13 61 80 130

8/20 MKC ¢ anv-
nsiaryanoii - S000
A, He 00.1Ce

>.3.1.2. Tlpu 3aumnte 3AeKTPHUCCKUN Mallllil (FEHCPATOpPOB, CHH-
NPOHHBIN KOMICHCAIOPOB H CKTPOABUrarcieit MOLHOC b Ooee 3
MB1), npucoe;mHentsin k BJL, BeIoaHeHHOR B coOTBETCTBUM € |2},
3HaueHue U, ,) oipannuiTe.ad, yCTaHaB/lHBagcMOro Ha BbIBOJAX J.ICK-
TPHYCCKOH MAWHHLI BMECTE ¢ SMKOCTBIO He MeHee 0,5 MKP, BoIOHPAIOT
HWACC 3HAUCHIH NPHBEIcHHBbIX B Tao1L.+.2 [Ipuioxenun 4.

i e g, i

e -y
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5.3.2. OupeneciieHue 34IUHTHOIO YPOBHA Orpalusuiies] s upu
KOMMYTAUHOHHbIX MEPEHANPAKRCHHUNX.

T

>.3.2.1. BeawiuliHa KOMMYTALHOHHbIX NCPCHANPARCH I
OlIPeICASCT 3HAUCHHC OCTAKMICIOCs HANPSAACHHS Ha Ol patiidiiiee,
KOTOPOE ,10JKHO ObiThb MPH  PACHCTHOM TOKE KOMMY MaLHOHHBIN
NEPEHANPAAKCHHNA HC 00JICS BBILICPAKHBACMOrO HANPAACIHIAL H30I8UHCH
3alyuiacyoro  3aektpoodopyaoanuua  (Uyyy). 3naucnus Uy 114
PA3IHUHBIX BHAOB 3aLKLIAEMOro 000pyYA0BaHUA MPHBC ICHBLI B 1a0.1. |-
3 Tpunowenns 4.

PacucTHLIH TOK KOMMYTALHOUHOIO NCPCHAUPAKRCHIS 3aBHCHT O]
BU,18 H BC.IHYMHBI HCOTPAHHHECHHDBIX NEPSHANPIARCHI. JHAUCHHC ITOrQ
TOKa H COOTBCTCTBY HOUICE €MY 3HAUYCHHE OCTAIOUICIOCA HUPAKCHUA A
OFPAHHYHTEIC OUPCIACAOT JAUO0 [10 NMPOrpamMmMe pacueia NCPexOIHbLIN
NPOLICCCOR i PacCcMaTpUBaeMOM KOMMYTAUHHK, A1Q0, . L18 Cavyaes, He
OrOBOPEHHbLIN B TIaB¢ 7, ¢ HEKOTOPbIM 3ALACOM IO 3HAUCHHI
OC1AJOLICTOCH  HATIPAKESHUS KOHKPCTHOIO  THIIA OlH  npn
KoMMYyTauHoHHoM uanyance 30/60 Mke ¢ ammndry Ao SO0A.

Useric ONPEACISIOT A4 3TOIO pacHETHOrO TOKA 110 Latiibiv 140,11 -
3 Ilpwsioaenns 1.

W gy § dmal g

HUI Mpy AyTroBLIX 3aMbikaHUAX ¢ 10% HeyqoroMOCHCAIMCHT eMKOCTHOL O
TOKA MOKCT ObITh ONPEALIACH 1O KPUBOW PHC.3 B 3aBHCHNMOCTI OT M1apa-

MeTpa 1.
= (30 Z/ Ub)x(Ud/A)'™, rac

i 131
V2AC, O )

N
a- 0,04+0,05 - crenieHb HEAUHEHHOCTH BAapHCTOPOB.
L=Ud/314 =[xz "

N ;

U(b o (Upaﬁ ceTIIXVz)/\B
k3 - Tpexdasubiit Tok K3 B Mecte yeranosku Ol 111

Co, CuM - eMKOCTb (Pasbl Ha 3e M0 H MCK1Y (asami Ol IH

/=

- —rSlin— —— i — sl —

— ——

—
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Co= 1¢/ 0,942 U, rac Ic - eMKOCTHON TOK HA 3eM:T10 B CCTH (A).
Cwv = 0,27 Co- 119 kadend

Cym= 0,4 Co - 1ns BJI

A=Usy,/ 300"

[lo nonyueHHON BCAMYHMHE OCTAKOUICTOCA HaNpsXKeHWd Onpeacns-
y y 506, 1/
OT PACUCTHRIN KOMMYTauHOHHBIM Tok kak: [ = (Use/A7 )7, A.

5.4. Be10op YHeproeMKoOCTH OFrpPpAHHYHTEISL.

5.4.1. Pacuer aneproevroctu OINH Heo0X0aUMO NPOBOIHTL B C1) -
yae yctanosrky OIlH B cerax ¢ u304MpoBaHHON MM KOMMNEHCHPOBAH-
HOW HEHTpANLIO M8 3allWThl OT KOMMYTALUMOHHBIX (AVIOBLIX) Mepena-
NpakcHUK. B >TOM Cayuae HanOONBUIYUE DHEPIETHUYECCKHE BO3ACHCTBYS
COOTBETCTRYIOT PadoTe OIPAHUUMTENS 'PU LYTOBLIN NEepeHANPIKCHUAX
OLHO(A3ZHOIO 3aMbIKAHHS HA 3eMJNIO.

5.4.2. TOKOBBIC ¥ DHepPreTHYecKUe BO3ASHICTBHS HA OFPAHHYHTEND M
PACCCHBACMAsl UM DHCPrHsi B DTOM PCKHME OMPCACIfstOT PacyCTOM (10
MO00H NporpaMMme pacyeTa ACPEexXOIHLIX NPOLECCOB, MNO3BOJAIOLIEH
YYUTBIBATH BCAUYMHY SMKOCTHOIO TOKA 3aMbIKAHHS HA 3CMITIO, CTEICHD
ero KOMMICHCAUHHY, HAIW4YME M BEJHWYMUHY pPEaKTaHCa TOKOOrpaHHYH-

BAOLLUX PEAKTOPOB.
[Ipn pacueTax npuHumaior 10% HeJOKOMIOCHCALHIO eMKOCTHOIO

TOKA 3aMbIKAHHS HA 3CMJII0, KOTOpass MOACIUPYET BO3IMOKHbBIH aBapHH-
HBIH PEIIIM.

5.4.3. Cy\imapHas 3Heprus, pacccuBacMasn OrpaHHYHTE. IeM 33 OHO
3aMbIKAYMHC, C YUCTOM [HOBTOPHLIX 3aMbIKAHHH MOKET OBITh OnpeleficHa

Kak:
Dy=n ), I'AC
D | - HAOO ILUIUN JHCPIrUs, pacCeHBacMas OrpaHu4MuTEeIeM B 01~
HOM LHKAC MAWCHHE-3UKHUIaHue ( ramieHiic B HOJIb TOK2 MPOMbBILLICH-
HOHW 4acTOTbl U MOBIOPHOC 3AXKHIAHHE B MOMEHT MAaKCHMYMa BOCCTa-

HABIHBAOLLCTOCA HANPSAKCHHA HA NOBPEKACHHON aze ), OnpeIenacTca
3 puc.l. u 2.

- - . i —— -
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n = 30-0,1 xlc - unucno 3aKuUranun ¢ HaUOOAbLICH IHEPIrHEH 34 O/~
HO 3aMbIKAHHE HAd 3eMJIIO, ONIPENSIISeMOE M0 AMMHPHUCCKOR QopmyIie,
NOJAYYEHHOHW HA OCHOBE CETEBBIX UCIbITAHUH .

[c - €eMKOCTHOI TOK 3aMbIKAHHI Ha 3¢MJIIO Il CETH C H30JIMPOBAH-
HOHW HEUTPAJILIO, JIHOO TOK HEJOKOMIIEHCALUHK JUId CETH ¢ KOMIICHCALM-
eH €MKOCTHOIO TOKa 3aMblKaHHMs Ha 3CM.IK0, ONPCAC/ACTCA HA OCHOBE
pacyeTa WoIM HENOCPEACTBEHHBIX U3MEPEHHUH B IKCIIYal1LHH.

[Ipu ycTtanoBke Ha npucoenuHeHusx RC-uenovek, | 1004 HO ObITh
OMpPCE.IeHO C YUYETOM EMKOCTEH ITUX LEMOUEK.
[lpy Hann4uui B CeTH TOKOOTPAHHUYHBAIOLWMX PCAKTOPOB PacCHET Be-

JIAUMHBL D | CACAYET MPOBOAUTL C YUYETOM HUX pACCTAHOBKHW B CCTH,
BRJIHOYast CXEMbl HCTOYHHKOB TNUTAHUA (HAlIpHUMCP, CEKLIHOHHDBIC PEaK-

TOpbI).
5.4.4. CyMMapHas pacueTHas 3Heprus, pacceusaemas OIIH 3a Bpe-
Ml OFPAHUYEHHUA JYTOBBLIX 3aMBIKAHHH, AOKHA ObiTh He DOJICE HOPMH-

PYEMOH Uil HEFO IHEPTHM:

Jonn 2 Iy

5.5. Beid0op TOKa cpadaTbIBFHHS B3PbLIBONPEAOXPAHHTEILHOIO
YCTPOHCTBA.

Tok cpaldarbiBaHHs B3PLIBOMNPEAOXPAHUTEIBHOIO YC1pOHCTBA (1414
copoca aasneHus) OIlH, sbibuparor He MmeHee, yem Ha 10% Oonbuie
3HAUCHHUA ABY X(A3HOro WM Tpex(paszHoro (00bLICTO M3 HMX) TOKA KO-
POTKOro 3aMbikaHUg (l,,) B MECTE YCTAHOBKH OrpaHUYMHTCIA.

5.6. Bbi0op [AuMHbI AYTH YTeudykH BHELUHEH H30JSLUMH
OrPAHHYUTCIIA.

5.6.1. JlavMHa [yTU YTCYKH BHEWHEH W30 I8UHH OIrPAHHUYMTEIS

AOKHA BbIOHPATbCA B 3aBMCMMOCTH OT CTECHHW 3arpA3HCHUA MO
['OCT 9920-89 , HO no/mkHA ObITE HE MEHEE YKa3aHHON B Tabnuuc 3

AJTHHBL ITYTH YTEHKH.

-—
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Tadnwuya 3.

MIHHHMOAILHLIC "LIHHBLL Ty TH YTCUKH BHCIIHCH H30MAUMK Orpaiu-
UHTCACH.

(sJ
N

K.1ace Ha- 10 15 22 35
[IPAKCHHS |
DJICK 1 pOOOOPpY -
J0BaHuA, kI3

il T iy, e o g

JadHa 1y T 7.0 3.0 22.0 31,5 432 75,0
Yy TRUKH, CM HC
MCHCR

7. Bbl0op 1Hia orpannyHre.isi.

5.7.1. Buioop 11Ma orpaHuyuTens OCyLEeCTBISIOT B COOTBCTCTRHH C
onpeacacHibig B 1.5, 1-3.6. 3nauenusamu napamerpos OlTH.

5.7.2. Jlisi cayuas ycranoBkd  OITH B paionax ¢ noBbIUCHHOH
FOJI0JICTHO-BC IPOBOH HAIPY3KOM, e BO3MOMKHB! YACThIC OOPLIBbI NPO-
BOI0OB, HCOONOAMMO 1poBepHTh BhiOpanubiit THn Ollll Ha ycTortuu-
BOCTb K BO3JACHCIBHIO KBA3WYCTAHOBHUBLUCTOCA NepCHANpa/KCHUA, BO3-
HIKLICTO B Pe3)yJ/IbTAaTE HCHOMHOMA3ZHOTO PCAHMA.

L.cau npu o0psIBe nposoga anuHa BJI, rnpycoeauieHHas K TPaMC-
GOpPMaTopy MeHee BCIHYHHBI

IN\ oo X Sy
Ljp = = —mmmmmeneees [ &M}, rae
188C, = U7,
[y o, =TOK XOJ10C1010 2014 B %o,
Si, Ui - nomunansHble mowHocTh [KBA] v Hanpsikenuc [kB]
TpaHchpopMaTopa.
C| -~ norousiast eMKOCTH MPAMOH MOCAEAOBATEALHOCTH [MK(/KM],

TO HEPSHUNIPSAARSHISA HC NPCBLIILIAOT BEAUUUHBl JIMHCHHOIO Harnpsaxke-
HUSA W HE HPC. ICTABNAIOT ONACHOCTH AJis DJIEKTPOODOPY 10BaAHHUA.

p—
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Leau L >Lyp, 10 HOBBILUCHHE HAMNPAKRKCHHAS ONPCLCIHACICA 10 U3LIO-
HWEHHQH HHUARC MTO (MKE.

Ha pue. 4 npuse.ieHa 0000UICHHAS 3aBHCHMOCTE  (PA3HOLO HAMpPS-
sKeHHa Ha AuHiH Ugy 01 TOKa HaMarHH4MBaHus Tpatchopamaropa I, ¢
H30THPOBAHHOI HENTPANbIO [P OOPLIBC (PA3bl 3101 JIHHHH (O HAHKH O]
Hee). HapameTpsl 3aBHCHMOCTH NPHUBEICHB! B 0.¢.. HAHPSIKCHUS — HO
OTHOLUCHHK) K HOMMWHANLHOMY HANPAAKCHHIO TPAHCHOPMATOPA M TOKA
M0 OTHOUICHHIO K HOMMHHANBHOMY TOKY HaMmarHu4HBatns [PArRCOpMa-
TOpa (TOKY XOJIOCTOrO X0,a).

[lo 1By M TOYKAM CTPOAT 3aBMCHMOCIb HAMPAMKCHIt HA CMKOCTH

AMHHK U g, paccHiiibiBas ¢ 3Ha4CHUs No QOpMY.IC:
¥

rge Y — YJICABHAS HNPOBOIWMOCTL JIMHUMK [0 HMJICBOM F10CIIC.10-

BATC.1bHOCTH, CHUM;
L — UHIHA JUMHHHE OT MECTA OOPbIBA 10 TPAHCPOPMATOPY, KN\,

[ ~ HOMHHQIBHbIH TOK HAMAarHH4HMBAHKA TPAHCPOPMATOPOB, A;

[1“ - HOMHHA.ILHBIA TOK HAMArHUYHMBAHUA, 0.C. MO OTHOILICHHIO K
HOMHHA1bHOMY TOKY T1paHcopmaropa, 0.¢. - K3 pHC.4;

Ugpn — HOMHHANIBHOC (PA3HOE HaIpsKCHME TpaHcdopmatopa, kB.

[lepcceueHue 110CTPOEHHOM npAMoH U ¢y € 0000LICHHBIMIT
3ABHCHMOCTAMH Uen Jaet 3HAYCHHC \ CTAHOBHBLICTOCH
(epeHaANpAARSHHA  HA  JIHHHW.  DJTH  TEPEHANPS/KCHHS MOl |

CYLUCCTBOBATH HECKO/IbKO YaCOB.
[lo 3aBucHMOCTH "A0MMYCTUMBIC 1TOBbILLUCHHS HANPIKCHHSA — BPCMS”

( Hpuaoxenue 2) aas ciaydas 083 NPCUABAPHTEILHOIO HAlPY AKEHHS
3HeprueH npi anreavdocty 11000 cek  onpeneasaror snaveHue K,
paccuutTbiBaioT U jipo = Uy / K . Tlonyuyennoe suaucuue U ypo

CpaBHUBAIOT ¢ BLIOpaHHLiM B 11.5.1.5. Uypo.
Ecnu Uppo =2 U ypo, 10 BLIOpaHHbId 1un OlIH yirosacisopsel

BCEM YC.TOBHUSIM.
Ecitn Ujpg < U ypo, T0 Buidupalolr  OITH ¢ wosbim U ypo,

YAOBAETBOPSAIOUIUM Y CIOBHIO:

* x

Uiipo 2 U {ps. JU18 BHOBB BblOpaHHOIrO Upypy NPOBOIAT HIPOBCPKY
OCTAOLLErOCA HalPSAKEHUs 10 . 3.3.].

—————
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6. OcobOennocru BobiGopa OIIH a0 3awurThl OT rpo3oBbIy
NEePCHANPIARCHIHIT.

6.1. Jna 3amMTel OT rpo30BbLIX NepeHANPAXKEHUH OTPaHHYMTE/L
HOJIKCH ObITh YCTAHOBJICH TaM, I'ZI¢ B COOTBETCTBUM C PEKOMEHIALUAMHU
I1Y") nonkcH ObITH YCTAHOB/IEH BEHTHNBHBIN pa3psIHHUK.

6.2. OrpaHHYMTE.1bL AOJKCH OBITH OTCTPOSH OT padOThl MPHU Mepe-
HaNpsRCHHUAX, BbI3BAHHDBIX OAHO(PA3ZHLIMU LYTOBbIMHU 3aMbIKAHUAMM Ha
3eMJI0. JTO 1peOOBAIME BBLIIOJHACTCA MPU YCIOBHH, €CAH BCIHYHHA
OCTArOLIEIOCs HAMPSAKCHM HA OrpaHAYMTENE Npyu uMmnyJsbce Toka 30/60
MKC ¢ aMianTya0d 5300 A He MeHee NPUBEACHHBIX B Tadnuue 4 3Hauc-

HHUI.
Tadauua .

Kjacc danpsike-| 3 6 | 10 13 20 33
HHS, KB

Hanpaxchuue Ha
HUMII JILCC 30/60 MKC 910 | & 29 43 30 ol
¢ amnautyaon 500
A, He McHee

B 310M cay4yae nponyckuasi cnocobHoCcTh orpaHudutesia ( lgpp )
JOMKHA ObITh HEe MeHee 250 A.

6.3. Ecn napamerpbl OrpaHUUKTES 110 YCIORHAM BbiOOPA 3aLLIMT-
HOrMO YpOBHS [IpHU I'PO3OBBIX IEPCHANPAKEHUAN HE Y,10B.1ECTBOPAIOT
TpeOOBaHUAM M. 6.2, | TO 3HSPrOEMKOCTb M HAMOOMNbLLUCE ATUTEIALHO
JOIYCTUMOC padoUuee HANPSKEHUE OTrPAHUYUTENS BbIOHPAKT ¢ YUETOM

cro padoTsl npH 0aHO(a3iioM ayrosoMm 3ambikanud (O/(3), (cu. m. 3.1,
>.4).

0.4. HanooaLwee [UIMTENbHO AONYCTUMOE padouce HarpsiKeHHe
OrpaHryyTeId, YCTAHABANBAEMOr O HA BBIBOAAX IEKTPUUECKHUX MallHH,
APHCOCAHHCHHBIX K BJI, BbIOUpAIOT B 3aBUCUMOCTH OT BPEMEHH CYLue-
CTBOBANMA 01110(A3HQSO 3aMbIKAHUA Ha 3EMJSIK) U AAPAKTEPHCTUKI «10-
[MyCTUMOEC NOBbILUEHHE HANpsKeHUd - BpeMs» OlTH.

——

20 M TOQHYECKHS YKIZAHNA NO NPHMEHEHIND OrPaHUYHTENCH B 3NEKTDHYECKUX ceTax 6-35 w8



7.  QcobenHoctu BbIOOpa OIIH  aas 3awmnrbl 0T
KOVIMYTAUHOHHBIX MEPCHANIPAXREHHU,

7.1. BbiGop napamerpos orpaHuunteneid gast 3awarbl ceTd CH
3JIERTPOCTAHUHUA OT MEePEHANPSAREHHH NPH AYTOBbix 3aVIbIKAHHAX

Ha 3¢MJLI0,

B cerax CH snexipocranumii OINH ycranaBauBaro 1 4s1s 321K bl
CETH H DINCKTPOABHUrratTcield OT KOMMYTALHMOHHLIX [EPCHANMPSKCHHH,
BO3HHKAKOWMUX [PH JYTOBbIX 3AMbIKAHMAX HA 3¢MJIKO. 1. K. HAUMEHbLUKH

BbIZICDKHBACMbBIH YPOBEHD H3QJALUHH UMEET INICKTPOABHL arcnb, TO Or-

PaHHYHTEIIb BbIOMPAOT B MNEPBYIO OUEpEdb M3 YCIOBHS OrpaHU4YeHUS
IIEPEHANPSXKEHUH 10 BEIIMYHHbI, JOITYCTHMOH 15 2JICK1POABUTATCIIA.

Cere CH 25ekTpoCTaHUMM MOXET padoTaTh € WI0JMPOBAHHOM
HEUTPasbiO, JIMOO ¢ HEHTpasbiO 3a3EMIACHHON HEpe3 Ay MOraCHTEIbHbIM
peaktop (I P), 1160 ¢ HEHTpabIO 3a3EMIICHHOW 4YCpe3 PE3HCTOP.

7.1.1. BoiGop napamerpoB OIIH aas 3ammuTnl cetd CH,
paboTalowueit ¢ H3ONHPOBAHHOH HEHTPAAbIO MJH HEHTPAIbIO

3azemJireHHO# yepes AIP.

7.1.1.1. Hanboabuiee AMMTENBHO AOMYCTUMOE HANPAKCHUE Orpa-
HHUMTEeNA ans 3awnrei cerd CH OT AyroBeix nepeHanpsikKeHui BbiOupa-
CTCH, HCXOA U3 CIEAYIOLUX TOJIOKECHHA:

- Hanbdoabwee paboyee HAUPAIKEHUE CCTH HE JOJACHO NPEBbIIATDH
[,]1 HOMMHANBHOrO HANPAKEHUS ACKTpOABUraTeNs, T.€. 6,6 kB [ 7],

- JNHTENBLHOCTL OAHO(A3HOIO 3aMbIKAHMA Ha 3€MJIK0  HE A0JDKHA
npeBbIlIaTh 2 4acos | 7).
- »
Yuer atux ycaosuh onpeneisietr U ppo = 6 kB.

7.1.1.2. TpeOyemslit ypOBEHb OrPAHHYEHHNA KOMMYTALHOHHbBIX M[e-

PCHANpsXKSHUH OMNPCASAAOT NO TPEOOBAHUIO OrPaHHUUYCHHS NEpEHa-
PAKCHUH [PH JAYTrOBLIX 3aMbIKAHHUAX HA 3€MJIIO JI0 YPOBHS HCIIbITa-

il e

p——

—

-
-
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OVCCHCUHBACICH HPH PACUCTHOM  [OKC  KOMMY FAUHOHHOFO MMII JbCQ
depes O pasnos 100 AL Coorsercrecuuo 3HaueHue Usgg  orpatn-
HHI1CHA 10O OblLL He oolice [4.5-14,7 k3.

ZoLO LS50 ANy @ HMI LILCA TOKA PO CKHOM CIIOCOOHOCTH Or-
PAHHUMIC. I 1A HPANOY 1 04BHOM BOTHE AN TCIbHOCTBIO 2000 MKC 3aBU-
CHT OT BC.HIIUHBL CMKOCIHONO TOKA 3avbIkaHid Ha 3eMmmo cett CH y

QP [C.Is1e1Cs 1O 1L D4,
Fipa pacacrax opiientnpy worest na To, 410:

- IPH SMKOCTHOM TOKE 3aMbIKAHHST Ha 3¢MIL0 He 00.1ee 10 A u pa-
QOIC CCTH ¢ MO IHPOBAHHON HCHTPAIbKO ( CXEMA MUHTAHHS CCTH
CH o tpancdopaaropa) i opu eMKOCTHOM Toke 10 100 A u
paooie ceiu ¢co [00% goMetcanHein eMKOCTROIO TOKA 3aMbi-
KOst Ha 3CMITIO QMILJUITY 12 HMITY IbCA TOKA PO CKIIOH ClIO-

COMIOCTH _10,IH2 ObITH He HMAke S00 AL

- [IPH CMKROCTIIONM TOKE 3aMblkalids HA 3eMiai0 001ee 400 A H pa-
O01C CCli ¢ KOMIICHCALMEIT CMKOCTHOIMO TOKQ 3aMbIKAHHA HA
sevnio (muariny CH ot wine 1TPY 6 kB, Kak npasiizio. yepes 10-
KOOI PAHHUHBAOOULIHE PCAKIOP) asyimiiylda HMINVIbLCA TOKA Npo-
N CRHOIT CHOCOONOCTH JOKHA ObITh HE HUKRe 1000 A,

7.1 4 Orpannunresns ycranapnusaerest Ha uidHax Cl B ¢Bodo.I-
HOH sUCHKCe HAH auciike 1paHcdopMaTopa HanpsaxeHus (TH ) o nipeio-
\PAHILTC. 15,

7.1.2. Buioop aapavierpos OIMH aas 3avumrter cern CH,
padoraronteii ¢ el pa.ihio 3a3eMJICHHOH Yepe3 pe3HeTop.

702010 B ceran 6 kB3 CIH soeKTpoCTtaitinid 3HaUSHHE COTIPOTUB1E-
His PC3HC10pad, BRUHOYICMOTO B HEHTPA L 3a3CMIIAIOUICTO TPAaHC(OP -
TOPA, BLIOHPUIOT TAKIIM QOPA30M, 4TOObl TOK HEpPC3 pe3HCcTOp MpH 0d-
HOMA3HON SAMBIKAHMI HA 3eMAI0 ObLT HE MEHCe €MKOCTHOrO ToKka 3a-
MBIKAHHS 12 3¢ (00LIMHO COMPOTHBIEHHE pesucTopa pasHo 10U
OwmM). B >ros ciiyqac nepeHanpsweHus Npyu IyroBbIN 3aMbIKAHHAX Ha
3EMIIO O PAHWUCHBI 110 YpoBHA  2,2-2.4Ug, a peieHHas 3anTa HaaeH-
HO O LK/HOUYACT HOBPEHKICHROE NPHCOSAMHEHHE.

22 METODIHECKRIIS YXAIGHIA N0 NTDHMENEHHIO OrPAHUYMTENCH B INCKTDHYCCKUX COTAX 6-35 K b
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HUE OFPAHHUYUTEJIS BLIOMPACICA, HCAOLS U3:

- HaudO.1blIee pado4ee HalPAKEHHE CETH He JOJNAHO HPEBbILATH
[,]1 HOMHHATBHOrO HANPSHKEHUS dNEKTpoaBUrated, 1.¢. 6,6 kB | 7],

- JJIUTEILHOCTb OJHOMA3ZHOTO 3aMbIKAHHA HA 3CMIKD Opeae.IsicTes
BpeMCHEM JACHCIBUA DCACHHOH 3aWUMTEL, OIKIOHAOUICH 3dMbIKAHHC
(CM. 11.5.2.). D10 BPCMs HE NMPCBbIWIAST 00bIY1IO .

7.1.2.3. Pacderbl noOKa3blBakOT, 4TO OrpaHHHMnICHb ¢ Ujjpp=d,5 kB
O0CCNEYMBACT YPOBCHb OI'PAHUUCHMA AYyTOBLIX 3aMbikaHii 10 2-2.2U, .

7.1.2.4. C y4eTOM CHHXKEHMSA MNEPeHAlIPAKEHHH C [TOMOLULIO pe3u-
CTOpa B HEHTpanv A0 ypoBHA 2,3-2,4Uqgp U OTK IHOUEHLS O 1HO(A3HOIO
3aMbIKaHHA HA 3€M.110 3a BpeMs He bonee 1 ¢ nponyckHas crnocoOHOC!D
OTPAHHUYMTECIIA MOKET OblTh MPUHATA HE MEHEC 250 A.

7.1.2.5. Orpannuuiels BKAKOYACTCSA B LUEINb 333€MASIOLICTO TPaHC-

gopMaTopa ;10 BLIK/IKOUATENA.
7.1.2.6. B ka4decTBe pe3epBHOro aimnapara #Ha wudHax CH yciaHas-

nuBacrcs nonojHHTeAbHbIH OITH ¢ napaveipamu no 11.7.1 1., HOCKO.1b-
Ky NpH OTKasc B JACHCTBUM PEICHHOW 3aUWiM1bl K HE OTK.IIOYCHHH MO-
BPEKIEHHOIO MPUCOSIHHCHUSA, OTKIOUYAETCA NPUSOCAHMHCHHUE C 3a3¢M-

NAOUHUM TPAHCPOPMATOPOM, U CETh MEPSROIUT B PLKHM padOThl C H30-
JINPOBAHHOW HCHTPAJIBIO.

7.1.3. Boibop orpaHuuureas ajias 3amnrbl I'PY or ayrosbix
nepeHaHpsKCHHH.

7.1.3.1. 3awmta [ PY OT Ayroselx nepeHanps:KCHUU MOIKET MOTpe-
00BaTLCA, €CAU HMMEIOTCA Ciydad OTKasa 3IEKTPooOopy 10BaHUA TIpH
ONHO(A3HbIX AYTOBbIX 3aAMBIKAHHAX Ha 3CMJKO  WJIM KaOc.ibHas CCTh,
MoK M0UeHHas K I PY uMeeT A0CTaTOuHO BBICOKYIO MOBPCAUAEMOCTb M
eCni noTpeodtenaMu [PY ABI4HOTCS UCTOYHHKHM MOBBILICHHBIX MCPC-

HAMNpsKeHUH, HANPHMED, MNAaBHIILHBIE [IEUM.

7.1.3.2. Tlockonbky Kk wuHam I'PY noakimouedbl 1c¢Hepa10psl, TO
HAHOONbLIEE IMTEIbHO J0IMYCTUMOE padouce HalPS/KeiHE OrPaHUH -
TC.13 BRIOMPACTCS, HCNOJS H3:

MeTogqnueckne yKa3aHna 10 NPHMEHEHIID OrPAHHYUTENIEN B 3NEKTPHYECKNX CeTax 6-35 kB
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- HAHQUBLILICE PAVOUCC HANPAACHHE CETH HE AOJIKHO NPCBLILIATH
1,03 HOMHIIANLHOTO HATNIPSI/KSHIT TeHepaTopa, T.e. 6,9 un 11,5 kB coor-
ererseHHo 1A [PY 6 u 10 kB [ 7],

- ITHTEALHOCTL 0.1H0()a3HOr0 3aMbIKAHHA HA 3eMIK  HE J0JIAKHA
[pesbidTL 2 vacos | 7],

LHpH sulliosnein yKa3auHbiX TPeOOBAHUN U jpo JTONKHO OLITH HE
HHRe 0,3 kB 11 10,5 kBB s ceTeit 6 m 10kB COOTBETCTBCHHO.

7.1.3.3. TpcoyeMeuiii yposeHb OFpaHHYCHHUS TCPeHANPAKCHII On-
pelese1cd BSAHYUHON MCNBITATS.IbHOMO IKCILIVATALIHOHHOro Hanps-
AeHna retepatopa pasnoro 1,7xV2 Uy kB [ 9], u pasroro 13,1 u 252
KB cootrserctrseHHo g T PY 6 uw 10 kB. Takoll ypoBeHL OrpaHUuCHHS
HEPCHANPAKRCHNTT O0CCHSHHBACTCS MPHU PACUHSTHOM  TOKC  KOMMY ratlH-
OHHoOro sizmy ibea uepes OLH pasiom 100 AL CooTaeTCseHio 3nade-
HHC sy, orpatituiesis omKHO OblTh He 0ostee 16-17 11 26-28 kB co-
OTBCTCTBCHHO Lst [ PY 6 u 10 kB.

7.1.5.4. Tlpi onpede.ieHui NpoHYyCKHOH CIIOCOOHOCTH OrPaHHYHTS-
I HCOONQ, IHMO YUHTHIBATE, 4TO PY ['PY umeer, kak npasuno, cexu-

OHHbIE H JHHCHHBIC TOKOOrPAHWUHBAKILHC PCaKTOPLI, HUTO VBETHUHBACT
TOKOBbIC W dueprerviuccekue so3eicters Ha OITH. Pacuer npon3so a1

[0 MCTOUHUKE 11.5.4.
[ Ipy pacueTax OpHCHTHPYIOTCH HA TO, UTO:
- NOPH 3HAYCHIAX CMKOCIHOFO TOKA 3aMbIKaHuga Ha 3eMmmo B 1 PY

n0 400 A, 31a4clMC roka npPoNycKHas CroCOOHOCTH  J0/AHO
Oblth He venee T[000A:

- TP 3HAUCHHAN  CMKOCTHOMQ 10KA 3aMbikalika HA 3CMITH 00.1CC

400 A BLIOOp NapaMeTpoOB OFPaHHYHTENS TPEOYCT BbIMONHCHHS
PACUCTOB € /ICTATbHBIM YUETOM JICMEHTOB CETH.

7.1.5.5. Orpatnuunrenn ¢ieyeT yC1aHaBiUBaTh HQ KK 10 CEKIIMH
I PY B cBOOOAHOI suciike iau B sueke TH. Tlpu Bo3moxHocTH napait-
JIC.ILHOR padotul cekunit ['PY ycranasiuBaeMble HA CEKUMAX OrpaHH-
YUTCH 0K HBE ObITh CRICIHAILHO MO100paHbl H3rOTOBHTCICM [0 CBO-

MM XAPARTCPHCTHKAM.

AMSTOQIHECKHE YKIIIHHR 110 NPHMEHCHIIO OrDANHYHTENEH B 3IEKTPHYECKHNX CETAX 6-35 RE

24



YUTETU AOJUKHBI ObITh CIIeLHalbHO MOA0OpaHbl U3IOTOBHUTEIEM MO CBO-
MM XapaKTePUCTHUKAM.

7.2. Bbioop napamerpos OllH pua  3aumursl 0T
fepeHanpsiKeHuH, HHUUHHPYEMbBIX BAKYYMHbIMH
BbIKTIOUATEIAIMHM.

Ycranoska OfTH Ha npucoeaMHeHMAX ¢ BAKYYMHbLIMH BbIKJIKO4a-
TENAMU OrPAHUYHUBAET NEPEHATIPAKCHHUA, CBA3AHHDIE C OOPbLIBOM TOKA M

3CKa1alUMUEH HanpsHKEHUI, COKPALaeT YHCII0 [IOBTOPHBIX 34XXHIaHHH, a,
CIIC0BATE/bHO, YMCJIO OMNACHBIX MEpeHanpsaXKeHUd W MNOJIHOCTbIO HC-

KIIOUYAET MEPCHATNPSHKSHAA [IPH BUPTYATIBHOM CPe3¢ TOKA.
7.2.1. 3amMTa OT NEepeHanpsXKeHUH TpedyeTcs IPH KOMMYTaUHAX
BAKYYMHbIMHU BBLIKJIHQUATENAMM [IPUCOCAHHCHUHN C 3JICKTPOIABUTATCAAMMU
H TPaHC(POPMATOPaAMH.
7.2.2. He Ttpedyerca 3aminra OT NEPEHANPAKEHRH, HHHLUHUPYEMbIX
BAKYYMHbLIMH BRIKITHOYATEIAMH:

- 3J1eKTpoaBMrateed MoHoCcTe0 1800 kBT 1 donce.

- TpaHCHOpMATOPOB, 3ALUHUILEHHBIX 10 YCAOBUIO MPO303aLIHTHI BEH-

THJIbHBIMU paspaaHukamMy uian OlIH.
- TpaHcGopMmaropo CH B KabeyibHbIX CETAX, MIHHA MOAKIIOYac-
MBIX Kalesiei KoTopbIx O0JbLIE WM paBHa FIDUBEIEHHBIM B Ta0-

JTULIE D 3HAUYCHUSIM.
Taﬁfmua 5.

Knacc Jlnuna kabens, M, OpH MOWHOCTH TPaHCHOPMATO-
Hanpsxke-  !'pa, kBT
Hu, KB 250 630 1000 1600 2500
6 50 120 150 200 240
10 30 30 115 150 180 |

71.2.3. JIas 3aluMTel 3JEKTPOJABHUIaTeis OT NEPEHANPIKECHHH, HHU-
LIHUPpYEMbIX BaKYyMHBIM BBIKJIKOUATEAEM, OrPAHUYHTE b YCTAHABIUBA-

METOAHYECKHE YKAIZAHNA 1O MPHMEHEHITIO OrLaHHINTENCA B INEKTPHYECKHX CeTAX 6-35 «B. 25
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e1cst B cetnn 6 kBB CH siexipocranuuit [lodtony BeIOOP OCHOBHBIX Ma-
pasieTpon OLULT upownsso st 8 coorsercrsiu cn /.11,

7.2.4 TIpi yC1anopge orpaliuyuHTe.IcH B HeCKO.IbKHN suciikax PY

CH \apariepucivukn o1 pannduuie, el 101KHbl OblTh CNEUHATHEHO MO-
TOOPAHBE H3OTOBHLCHCA L1 W\ TIapalfe: b0l pacoTsl. B 310N cnvuae
Ol PAHHYHIC.HE OY 1M1 HOIBCPKCHB! MCHBIIHM TOKOBBLIM H SHCPreTHYe-
CKHM BOLICHCIBHSANM (IPH O HOMDA3HBIX 1) FOBBIN 3AMBIKAHKMAN HA 3CMTIO,

Y10 HOBLICH T HAICAKBOC b pado bl cerd v OTLL

7.2.5. Hanoonasinas yp@OekruBHOCTE OI pAHHUYEHHS TepeHalIpsizRe-

HIEF, HHHIHIPY SMBIN BAKY M MHBIMH BBIKJIFOUATE IAMH, TOCTHIACICH N
veratoske O tapa Licabilo BuiKTI0HQTE. 110 HITH HENOCPE AC IBEHHO \

SA LT UIZCMOT O OO BCK I d

Hapavietper OTHHL, verauanagBacMoro iapaiuiellbHo BbiK 1104aTe-
IO, P phtie oo et o kKaoesst 100-250v peiOUpatoT Kak 419 ceTn
CH 6 «B. padoraometi ¢ 13o0.inpoBanHoil Herpanso (n 7 1 1)

Bosvioana Y cranosra o panyirIcas 8 a4CHRKe BhIK. OIS B Ha-
ga.le Kaoe.st B oroat coyuae HCOONOAHMA TIpoBepRa YPOBHS Mepetia-
NPSRCHIIT Ha JABMEQTCHE, KOTOPhIC HE JOTAKILI NMPEBLIUATL BLIACPKH-
BACMBIA H3OSIIMCH MABHCALCTE Y POBEHL HCMbLITAICILHBIN HANPAARCHHH

(ca. pite 4 L HprioskeHusa 4).
8. lIpumenenne n viecro ycranosru OITH.

8.1. B raveubpbiy ceTsy 6-10 kB o1 pannumre b MOKCT ObIThH ) CTA-
LHOBACH 10JILRO [IPH OTCYTCIBHH BO3MOKHOCTH BO3HMKHORBCHUS PC30-
HALCHBIN niepeHanpsiACHH. Pe30HAHCHBIC YCAOBUA MOTY T BbINOIHATLCA
B CCTH, PAVOLAOIICH € H301HPOBAHHON HEWTPANDLIO, NIPH ONpeIeaeHilbi
COOTHOINCHINN EMKOCIH UIMH (CMKOCTHOIO TOKa 3aMbIKAHHA Ha 3SM.IF0)
H 9HCIQ 1pancdopMaropoB HanpaAeHUA. Pe3oHanc He BO3HUEKAC, €CIH
CMROCTHOH TOK 3aMBLIKQHHA HA 3¢MJIK0, NPHUNOIALMUACA [1d OTHH TPAHC-
Gopyatop nanpsikeHits, npeBbiwact 1 A, 1M00 ¢Cnu B CETH YCTAHOB.IC-
Hbl TpaHchopamatopnl Hanpskerus Tuna HAMU.

8.2, [pn 3aumie 1pancpopvaropa OT rpo3OBBIX NEpeHANPAKCHUN
OHH goawen ycianagimBatees wa 3aufuiacMom tpaHcdopnarope A0
KOMM) 1atLHOIHOL O arnapaia. -

il

—
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8.3. B PY 3-10 kB npu BbINOIHSHHUU CBA3M TpaHcPpopMailopos ¢
LIKHAMM Npu nomotln kadenel paccrosdue o1 Ol 10 1patichopmato-

pa H annapaTos HE OrPaAHUYUBAETCH.

| [py npHrcHEHKHH BO31YLWHOM CBA3H ¢ WKMHavViH PY pacciosHue o1

OITH no tpanchopaaropa v anmnapaloB He JOKHO NPCBLILATL 60
npu BJI n1a nepessaHubiX 1 90 M HA METLWIHUCCKUN H ACHCI00CTOHHBIN

onopax. B PY 35 kB paccTofsnue 110 OLIMHOBKS, BKAOYA OTBCTBJICHHS
OT OrpaHHUYHTe A 10 3aWKUIIAEMOrc 00BbEKTA, BHIOHPACICH B COOTBLCICT-
BUH € peroMcuauiamu [TY D | 2] kak and BCHTHUBHBIN Pa3pa IHHKOB

[{pyM y CTAHOBKC OUPAHUUYMUTEAS B PY 10.KHbLI CONPAHATBLCH pPdc-
CTOANKA 10 3d3EMICHHBIN MW HAXOIALHUXCA 1O HAUPHARCIHHHSM  ICAICH-
TOB PY B CcOOTBETCTBUHU ¢ peKkoMen1auusamu (1Y) [2].

9. lIpumepot Bo10opa OITH.

9.1. Heoonoaunvio seidopars OIIH ans ycranosku 8 Pl 1OkB ka-
OCNbHOMH CCTH 11 3AUHTbLI OT KOMMYTAUHOHHBIA NCPCHANPAKSHHI.

EMKOCTHOW TOK 3aMbikaHus Ha 3cmiio -200A. Cein padoTtact co
1009 KoMncHcauUei.

Haunoo ibwee padouyee HanpsaKEeHHUE CC1U N0 3aMepian  COCTaBISAC]
10,5kB. 3HaucHue i1oka 1pex¢paznoro K3 na wunax 9xA. Bpems oi-
KJKOUCHHS 3aMbIKAHHA HA 3¢M1K0 2 yaca.

B kaudecTtre npuvepa nposeienm Buibop Ol rima POLIM 1 ¢iip-
Mbl Abb-Y DI M. Jlna 1a41€1bHOCTY 24 N0 3aBUCHMOL TH « 101\ CTHMOC
MOBbILICIIE HANPSACHUA — BPeMA» CAYUAH C nIpelBdapiie/ibHBIM HAa-

rpyARcHHEM Hepruch onpeaecnsaem K= 1,11.

-

Ol‘lpC.:[CﬂHCM U PO U(,l:ll‘i/ K[: ]O,S / 1,1 I = (),—l'() K13

banKakuice 00abwiee 3HadeHue Ujppo B HOMCHKTA1\ pe 3aBO1d —
| OxB.

[Io 1.5.3.2.1. npHHrMaeM € 3aMacOM B Ka4eciBe PACUCIHOIO TOKA
S00A u oupesensew s Hero B [punowenuu 1 g OHH tina POLIM
I octaioineccs HaMPAKEHUE KOMMYTAIHOHHOIO MMAY.I1bcd 10ha Usy, =

24 7kB.
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MNETOZHYECKHE YKAIHNA IO FIPHMEHEHHID OTDIHNYHTEACH B 3NCKTPHYSCKUx CoT1ax 6 35 KB 27
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PaccunTeIiBacM depruto, rnornrowaemvio OITH 8 npouecce nyrossin
3aAMBbIKAHHI:

- Onpe/esiseM SHEPruio 0IHOro 3aKMranus o puc.2 171s TOKa 0.1-
HO(PAZHOro 3aMbIKAHUs HA 3eM.1K0, paBHOM 200 A U Uj;q™ 25kB (ok-
PY LM B O0JIbUIVIO CTOPOHY ) Iy = 0,95k k.

- Onpe.ensieM pacUCTHOE YUCHO0 MOBTOPHIX 3aKHUI'AHHIA:

npun  nejokoMicHcanmn 10% 3HavyeHne TOKA HEAOKOMITCHCALLHH
cocTaBuT: I = 200x0,1=20 A:

n=30-0,1 <lo=30-0,1.20=28

r)}_: nxJ = 28<095 = 26,6 KJLxK

JHeproemrocTs BuiOpantoro OIMTH = 35x/Ixk, T.€. ¢ 3anacoM y10B-
HETBOPACT TPCOOBAHMIO: Dz Dy

[OK cpadateiBais B3pbIBONPEIOXPAHUTENLHOIO ycTpoHcTrsa |,
onn™ F0KA, 410 O0JIblIEe TOKA KOPOTKOro 3aMbikaHMs ( 9KA) B MecTe yc-
TaHOBKH.

Takun odpasom, BeiOpanuwit OIH yaosaeTsopAeT napamerpant,
OMpe(EIeHHLIM B COOTBETCTBUH C YCIOBUAMH 3KCIITyaTaLltill.
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28 METOLR INSCKNE YRAIAHIIA (10 FPHMEHEHINO ONDIHHYHTENCH B INEKTPHYSCKuX cerax 6-35 K5




10. JinTepaTtypa.

|. International Standart CEI/IEC 99-4:1991. Surge arresters.Part 4: Metal-
oxide surge arresters without gaps for a.c. systeins.

2. [IpaBiia yctpoicts sektpoyctadHosok ([1Y D), MU3nanue wecioe, JHepro-
aToMM3AaT,| 986r.

3. TOCT 1516.3 // Dnekrpoobopyl0oBaHHE [EPEMEHHOIO 10KA HA Hallpsxe-
HUs OT 3 10 S00xB.TpedoBanus K 3NEKTPHUCCKON TPOYHOCTH H30JIALIHH.

4. FOCT 16357 /1 Pa3padHUKU BEHTHIAbHAIC IEPEMEHHO!O 10Ka HA HOMIMH-
HaibHble HanpspkeHus ot 3,8 1o 600 kB. Od0iKe rexHuYeCcKne yCiosus.

5. OrpaHHUYHTENIH NepeHANPSKEeHUN HenrHeiinble npouzsoaciBa 3A0 «Abb
YOTM»: TY 16-97 Ne IBIT.768 002 TVY- cepust Pélim ; TY 16-97 Ne 1bI1 768 003
TVY-cepus MWK ¥ MWD.

6. Katanor ¢upmsl Stemens AG 07.97 u AG 10.96.

7. llpaBuna TEeXHHYCCKOH 2KCRUJIyaTalMM BACKIPHYCCKHX CTaHUNH H CEeTEeH
(ITT12), 15-u3zganue, M., 1997r.

8. Oi paHHUUTEH NCPEHANPAKEHHH HENHHEHHbIE AN CETCH RJIACCOB HaNpsi-
eHua o 35kB npoussoacrsa 3A0 «@ennkc-88». TY 3414-020-06968694-01.

9. O6beM W HOpPMbI HCHIBITAHHH 2JleKTpooOOpyaoBaHua. Minanue uiecroe,
M., DHAC, 1998r.

10. OrpaHH4YHTENH NEPECHANIPAKEHUH HelMHeHHEIe 1 ceTel 6-10kB npoHs-
soaciea HIMO «exrpoxepamuxan. TY 3414-036-04682628-98

OrpaitM4M e NepeHanpsXXKeHHH HENHHEHHbIC AN ceTern 35KB npou3BoacT-
Ba HI1O «Dnekrpokepamuka». TY 3414-035-04682628-98.

[1. OrpannuuTend nepenanpsxxeHuit HeauHelusle THna OIIH — KC npous-
Boactea [OO «laBpuaa-Onextpuk». UTEA.674361.001 TV.

1 2. OrpanuyHreny nepeHanpsxeHuil HenuHetHbie Tina Ol1H-PC npoussoa-
crBa TOO «Taspuaa-diaektpui». UTEA.674361.002 TY.

3. OrpaHuydTENH NEepeHanps >KeHUR HellMHeRHble nng ceTeh 6-35kB npouas-
Boactea 3A0  «3DTO» XK «3JIBO» TV  3414-001-00468683-93/

MBEX.674361.016 TY; TY 3414-039-41586029-2000.

4. OrpanuquTENnH NepeHanpsXeHUH HeluHeHdbie ana ceteil 0,38-35xB
npoussoncrea OO0 «LleHTp 3HepreTHYeCKMX 3alMTHBIX anmnapatos» (L[D3A) TY

3414-001-50018531-2000.
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METOAMYECKIIE yKAIBHNA 110 NPUMEHCHHIO OTPAHNIHTENCH B INCKTDHYECKHX ceTax 6-35 xB. 29




Pucyuku

) . h,.-l N

Usye= 13 B

R

Usgo= 16 kBB

I, A

0, S Find | 30 20y 250 300

Puc 1. Q000 WeHH LI pacHETHBIC 3ABHCHMOCTH PACCCHEBAL MOIT OFPINMYHTENSM JHEPrHl 3a
OJMH UHRT TAICHUC-3aANTAHHC ( Dy ) B haBeibHOM cerl 6 kB o1 eMkocTHOro T0Ka oaHo-
(ba3HOro sanmuinanis Ha 3ewn0 (1 o) 1 napavepa orpaniiire 1a U.y,.
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30 MOTODHHCCAME YK SIHIR 110 TTDHMEHENIIO OTDAaHIYUTENOH B 3/ICKTDHYECKHX ceTax 6-35 Kb
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Puc.2 O6o01wenHbie pacueTHbie 3aBHCHMOCTH PUCCEHBAEMON OTPAHNYHTCACM DHEPriit 38
OAHH LMKN ratieHue-3aauradine ( 3; ) B KaOekHOI ceTH 10 k13 01 eMROCTHOMO 10K 0.1-
HOMA3IHOro 3aMbikaHHA Ha 3eMi0o{l ¢ ) ¥ napanerpa orpaduunTens Usyg.
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METOAHYHECKHE YKAZAHUA NO MPHMEHEHWIO OTDAHHYHTENCH B NCKTPHHECKHX CETaX 6-35 KB. 31
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Puc 4. Tunosanr BA xapaKrepucruika i

TpaHcopMaTopa AN CETEU C U3ONUPOBAHHOU
HeUuTpanbi.
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[punoxenue 1

OCHOBHbBIE INEKTPUHECKNE XAPAKTEPUCTUKM OrpaHuduTenei nepeHanpsKeHn pekoMerayemMbixX A7 3NEKTPUYecKunx
ceteut 6 KB.
‘HaumeHoBanume  |Hammenosa- | UH.p. {lHom [Uocrt., kB TUOCT KB :Amnnmy:ﬂon- 1Tox _E,ﬂmwa Bua (
chrpmb! Hue THNa OMNH, lpas-  inpu Npy rposo- 'aa nps- |Has {cpa6 Ny uso- |
OlNMH KB 'pag- KoMyt BOM Emoyronb SHEP- Bapbl-  Toka  Nsuuu
RAKa, MMNyNbCe  UMNYNMbCE  (HOTO UM- roeM-  BOMpe- YTEHKN ,‘
| KA |TOKa Toka 5(10) mynbca  KoCTb  Aoxpa- oM
| 5 500(1000) KA TOKa KDK  HAT yC-
1 A ANT | TpOM- ¢
| } {2000 g CTBa * i
J | | MKC, A* ! }KA | |
HNO"3nekTpoke - [OMH-6Y1, | 119 e sen
pamuka'(s THAD |ONH6BXNT | 2 (1=300A) 2> 300 | ; 12,96 | bap-
1" " [ 5 3 Ha BONKHEe (-— - + >
KOS") ONH-1-6Y1, 14 1225 hop
OMH-1-6XxN11 | °.3 (I=300A) 19 - 954
e — = ! . — |
CN "ABB-Y3TM"' IMWK(MWK... 07 269 ',
K4)** | 23,2(24,6) 28 20 | (B7) | i
MWD g | PO - 550 " H7eo |
POLIM-! | 19.8(20,6) [23,3(24,6) 44 | 40 |
_ 10 _ -y e o i 48 40 nonn-
POLIM-S 19.7(203) 22,6(240) [ 1000 |72 | 65 | vep |
GXE 7 56 157  [19,3(21,8) | - | a
B S —— - —— - |
GXE 8 6,4 TTA77 T 218(246) | 250 20 | :
GXE 9 72 198 24.4(275) , i
**} - QNS HAPYKHOM YCTAHOBKHA **%) T NA BHYTpPeHHeNn yCTaHoBky %) BLINONHAITCA ONH ¢ UHp ONH 6,7 KB

METOAHYECKNE YRAZIHHT 110 NDHMEHEHMIO OrPAHHITENEH B INEK TPHYECAHY CoTHN 6-35 4B



MNpoaonxexHve Tabnuubl napamerpos ans OH 6 kB.

HaumeHosaHue  |Hawmenosa- | Un.p. [lHom. lUocT., kB [Uoct., kB |Amnnuty [Mon- [Tox  [Qnuna [Bup
hrpMb! HWe Tnna OfH, |pas- npw Mpu rpo3o- |aa Nps-  [Han cpab. |nytn  |M30-
OlMH kKB ipap-  koMmyT.  lBOM MOyronb 'aHep- |Bapbl- (Toka  nsuuu
HUKa, IMMNYNbCe MMNYNLCE  [HOrO UM- Iroem- [BOMpe- |yTeukn
KA TOKa Toka 5(10) |[nynbCa |KOCTb, |DOXpa- [cwm
500(1000) kA TOKA KIDK  [HUT. yC-
A OnnT. TPOW-
| | 2000 cTBa
| i MKC, A KA
: ONH-6/6,5- - - )
POYXIZ 6,5 15.7(16,4) | 19,2(21.,2 9,756
OMNH-6/6,5- 1 | 15.7(16,4) | 19.2(21.2) . |
10(1)YXJ11 |
ONH-6/7 2 | 270 20
SAQ"deHmMiC- | yxn2. (YXT11) | norw-
88 OMH-6/7 2- 7,2 10 1 17.4(18,1) | 21,2(23,5) 10,8 10 15 Mep
10(HY XJ11 (YXN2)
OHHG/5 > g g 12.9(13.3) | 15,1(16.2) 17,2
10(1Y XTI 1 600
OfNH-6/6,5-
10(11)Y X7 6,5 1?.2(15.7) il 17.8(19.2) | 20,33 ‘

Merogruecnite yxaiamig ne FIPIMEHEHHIO OFPANIHITENCH B INEKTIMYECKHN COTHN & 35 LB



¢ [pogonmrerve Tabnuubt napamerpos ans OlNH 6 kB.

HaumeHoBaHue Haumenosa- | UH.p. ( HoM. (UocT., kB UocT., kB ?\Mﬂnmy [lon- |[Toxk Nnura Bua
hrpmbl HWe Tuna Ol'lH, |pa3- npw npv rpo3o- 4a npa-  [Has cpab  |nytn  [U30-
{OfNH kB |pAa- IKOMMYT. BOM fmoyronb 3Hep- |B3pbi- |Toka nguumu |
‘ | HWKa, MMNynbce [MMNyNb-Ce HOMD UM- |FTOEM- |BONPE- |YTEuKW
| i KA TOKA Toka 5(10) 'nynbca  KOCTb, jAOXpa- cM
500(1000) «A TOKa KK HWT. yC-
; A l ANNT "TpO-
| | i 2000 CTBA .
; Ewrcc, A’ KA
.l ! ;
] OlMH-PC 6/ | 18,9 )
TOSCJ)r1 ;’Kafg:ﬁa " |7 8YX011 7,6 ® (1=250A) 23.9(25,7) l 200 29
OMH-KC 6/ T | NOMU-
6 14,6 17,2(18,5) 24 13
STHKC S 10 | 450 -
6.9 YXN2 6,9 B 16,9 19,9(21,5) 28 13
OlH-1-6/7,2 |
Y X1, OMNH- * | .,
| 2.6/7 2 7,2 18,7 | 225(245) 9,72 16,20
" H ”yx-”1 {" } ‘
XK "3NBO ONH-1-6/7 6 5 [ ; 300 l . -
gyg}(?; OlR- 7.6 19,3 | 23,6(25,6) 10,26 16,80 MEP
WY X1 | | | 3
OlNKH-MNM1- { '
1 17 |
BIY X1 BER 6 12120225 400 ! 18,00

T e ————

METOANUCCKIE YKAZBHH N0 OPHMEHEHIK OrPAHHWITENCIT 8 IACK TPHYCCRI CeTax 635 &85,




[pogonxkenne Tabnuubl napamerpoe ansg OfNH 6 kB

HaumenoBaune  {Hawmexosa- | Ud p |(lHom. |Uoct, kB |Uoct, kB Amnnuty (Mon- |Tok OnuHa Bua
bupmb! HIe TUna OfNH, |pas3- |npw nNpu rpo3o- {ga nps- |Has cpab |nyTu  [(130-
Ol'H KB |paa- |[KOMMyT BOM MOYrofb |3Hep- |B3pbi- [Toka  nAauwvn
HUKa, MMNynbce MMNynbCce |HOTO UM- [foemM- [BONpe- |yTeudku
KA TOKA Toka 5(10) |nynbca |KOCTb, |A0OXpa- |CM
500(1000) |kA TOK2 KIDK  [HAT yC-
A O7NT TpOW-
| 2000 cTBa ,
' MKC, A* KA
Simens  3EK7090-4C\ 75 | 5 23 |27,8(30,2)| 300 20 | 49 ”32;'
LI33A 01, 5 300 18,72
02112 72 | 188 | 21,9(23,5) 20 | 225 ”32;'
10 400 25,2

*) Tok NponyckHon cnocobHocTn

e ———

MerogH4eCKNE YKA3aHHA 110 NTPHMEHEHHIO DIPAaHUYUTENEN B INCKTPHYECKX ceTax 6 35 kB
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¢ OCHOBHbLIE 3NEKTPUYECKNE XapaKTePUCUKKA OrpaniyuTenein NepeHanpaiXXeHnin pekomMerayenblx ANa
B ) anekTpudeckux ceten 10 kB. o L
Haumexosa- |Haume- ' Unp [iHom. [Uocr, kB Uoct., xB Amnnu-  NonHas :Tox [nuia Bug
Hue hupvbl  |HoBanue | OMH, |pas- |npvkom-  [npu rposo- |Tyaa aHep-  icpab.  inyTu  Insons-.
tvna OMNH | kB 'psg- MyT unvny-  BOM 'NpAKO- TOEM - stpbl- Toka i
' | | IHMKa, MbCe TOKA MMNYMbCe Yronb- 1mcﬂ:. BONpE- 'YTEYKM | ]
l | KA 500 (1000) Toka 5(10) Horo K AOXpa- oM * ;
; A KA UMY G- HAT. 5 | i
= | | ca ToKa YCTpOIAC * |
1 ; | 1 anuT T8a , KA |
| i ! 2000 ke i ; f
| A
'| | ' ? i *
HMO"Onek-  [OMNH-10Y1, | 12 1 216 | “
Tpokepamuka” |OMH-10X11 | 32 (I=300A) 40 |
(8 T.4.AO L . | hap-
"KP3™ ) OfnH-1-10 ¥1,; 8,9 ! 16,02 | dop
OlNH-I- + (23 (1=300A): 31
l 110X011 ] )
CN"ABb- MWK(MWK 41,8 | nonn-
| Y3TM' . K4+ . . | 32,0(33,3) | 37,7(39,9) | ey | 45,5 20 | (60,1) | mep
1MWD#**{**** 13 - | B _ | ) 25160
POLIM-I 10 132,2(33,4) | 37,9(40,0) (1,5 40 B
POLIM'S 32,0(33,0) |37,1(39.0)| 1000 | 117 | &5 | 70
GXE 15 12 32 39,4(44,4) 3
GXE 16 | 12,8 341 | 42(47.,3) 250 20

**) . NS HAPYXHON YCTAHOBKM

MeTogrUecKie yKa3anHs 0 [PDIMEHCHIIO OFPARHYHTENEN B INCLTPHYCCKHX (2T © 35 B

***) _ NN BHYTPEHHEN YCTaHOBKM

***\_prinonxaorcs OfH ¢ Unp 10;11;12 xB

—




MpoaomkeHue Tabnuupt napametpos ans OfMH 10 kB.

HaumeHosa- (Haunme- UH.p. | Hom. |UocT., kB UocT., kB [Amnnn- |NMonHasa |Tok NnuHa (Bun
Hye PUpPMbI HoBaHue OlNH, |pa3- {(npuv Kom- npu rpo3o- |Tyaa aHep- cpab. Nyt (mM3ons-
Tvna OlNMH KB Ipsip- iMyT.uamMmny-  |BOM NpaAMO-  [FOeM- Bapbi- {TOKa  |Unwn
HUKa, INbce ToKa MMNynbce [Yyronb- KOCTb BONpe- |yTe4YKn
| KA 500 (1000) |Toka 5(10) {Horo KK noxpa- |cm
A KA UMNYNb- HWUT.
| ca ToKa YCTPOWC
annT. TBa , KA
l 2000 MK,
1 :
!
OMH-10/ 10- T
10(1) YXJ12,
onH-10/10- | 10 24,2(25,2) | 29,5(32,6) 15
10(1) YXJ11 | |
OMH-10/ 12- 270
! 10(1) Y X2, | 30
OO IonH-10/ 12- | 12 | Lo | 29.0(30.2) | 35.4(39,1) 18 o | YXI)| nonu-
10(1) YX Ji1 22 | mep |
| (YXJ12) i
ONMH-10/ 9,5-
o yxnt | 95 22,2(23,0) | 26,0(28,0) . 29,75
600
OrNhR-10/ 11- |
110(11) YXN1 11 25,7(26,6) | 30,1(32,5) 34 5

6¢

MerTognueckite yka3anmns no (IPHMMEHEHMIO OfDIHHYHTENCH B 31K TPHYECKIX CeTAX 6-35 k8.
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[pononxenune Tabnuust napamerpos gna ONH 10 kB.

HaumeHoBa-  Havme- UH.p. {lHOM. (UocT., KB Uoct., kB [Amnnu- Monnas |Tok Jnvka Bug
Hue hupMb!  (HOBaHME OfNH, |pas- npvkom-  |npw rpo3o- {Tyaa 3Hep-  icpab nyTM  'M30NK-:
Tuna OlH KB |pRA- IMyT.umny- |BOM npsamMo-  roem-  Bapp-  TOoKEa  Uum |
HUKa, NbCE TOKa |MMNyNMbCe yrofb-  'KOCTb  [BONPE-  |YTEUKM |
1 kA 1500 (1000) Tora 5(10) Horo ke AoXpa-  CM t
| EA HA WMMNyNb- | HUT. ! |
| | | ica Toka | }ympoﬁc . |
| onuT. | B2, KA |
| 2000 mrc, ' 1
1 A* 1
{ | : i:
TOO"Tasp pa [ONH-PC 10 5 315 | ,nun 200 | | 42 Tnonw- |
-OneKkTpuK” /12,7 YXI 12,7 | (1=250A) 40(42.8) | Mep
ONH-KC 10 450 1+ 42 - 22
ONH-KC 10 | 46 22
111 5 VX2 11,5 28 33,2(35,8)
3EK7 150- | 42 | ° " T
A\ 345 41,7(45,3) 49 -
Simens : 300 ¢ 20 K ]
3EK7 180- Me
i 12 304 | 36,8(39,9) 60 | MR

METOAHUECKNE YKAZAHHA 10 MNPHMEREHHIO OrP3HNYHTENECH B 3NCKTPHYCCKHX (€TAX 6-35 kB



MNpogonxenve Tabnvupt napametpos ana ONH 10 kB.

HaumeHoBa- |Haume- Un.p. |HoMm. [UocT., kB  |UocTt, kB |Amnnu-  {[lonHaa [Tok Onuvna |Bua
HUe UpMbi HoBaHue OfH, |pa3- |npu KOM- npu rpo3o- |Tyoa aHepro- 'cpab. nytTw  M30na-
Tuna OllH KB |pap- MyT.uMAy-  |[BOM MMynb-[NpAMO-  [eMKOCTb |B3pbl-  [Toka  jumu
HUKa, {NbCe TOKa |Ce TOoKa yronb- KK BOMNpe- |yTeukn
KA 500 (1000) 15(10) kKA |HOrO 0oXpa- |CM i
A MMNYNb- HAT |
ca TOoKa YCTPONC
ONNT. TBa , KA |
| 2000 mke, |
a 3
OTMH-1-10/ ) |
12 Y XJI1,
OMH-2-10¢ 12 30,5 37(40,2) 16,20 27
XK'anso" {121y Xi |
ONH-1-10/ > | 300 , o,
12, 7HY XJ11 Mep
OMH-2-10/ 12,7 31,8 40(42,8) 17,15 28 6
12, 7HY XJ11 i
ONH-M1-6 400
X1 12 | 10 29,5 36(38) | 30 |
L133A 01,M1 5 | 300 18,72 . ‘
12,0 31 36(38,8 20 37 '
02,112 10 ( ) 400 25,2 MEDP |

"} Tok nponyckHow cnocobHocTH

'Y
-

MeroanueChie YK33anHs 10 NPHMEHEH IO OFPAHMYMTENCH B MNCKTDHYECKRIIX COTYA b 35 af1



A 4

3nexTpudeckux ceten 15(15,75) kB

OCHOBHbIE 3NEKTPUIECKUE XapakTEPUCTVIKIA OrparidnTeneit nepeHanpskeHnit PEKOMEHAYEMbIX ANS

l

IHaumeno- |Haumeno - |UH.p. |Hom. [UocT., kB ]UOCT.,KB AmnnuTy Non- )TOK Anvia ‘Bup |
BaHne Banue Tuna JOMH, Pa3-  npu KoMMyT. inpu rpo3o- \pa npa-  Was  cpab.  'nytv  ‘wso-
'HpMBb! ONMH KB lpsa- ‘umnynece  Bom IMOYTOMbH zaHep- Bapel- ltoka  neumn
* HWKA, ?ﬂpM TOKE WMnynbce Oro M- ;FOEM-— ;Bonpe- f)’TE‘-{KL’J, r
| \ , KA ]500(1000)A S{10) kA ‘nynbca  IKOCTS, %ﬂ,oxpa- ilCMfﬂB 1
‘ ToKa KX HWT. yC- | f
| a ; ; F aneT. TpOM-
! | 52000 MiKC, 5 CTBa, ]
, | 1 AT KA | |
| * i | | ' '. ,
MWK MWD | 18 443(46.1) 1522(55.3) | 550 | 63 | 20 A
l POLIM- 18 49 8 58.6(62,0)| 250 | 27 | 20
D.ND.L
CM"Abb- [POLIM-! 18 | 1p | 44,5(46.2) [524(55,3) 550 99 40 J |
YOTM"  156LIM-S 18 443(457) |51.3(54.0) | 1000 | 162 | 65 - nonw-
‘ POLIM-H 18 (44,4) *50,2(52,2) 1350 239 65 P
i GXE23 18,4 483  |595(67,1) | 250 | 36,8 |
Simens |3EK72404C | 19,2 | 10 52,8 |63,9(69,4)

*) ToK NpONyCKHOW CNOCODHOCTH

METOMIYECKIE YKAZSHMA TT0 NPHMEHEHIIO DIDANHYHTENCH B INCKTDIYECKx CeTAX 6-35 «B



OCHOBHbIE 3MEeKTPUYEcKNe XapakTepucTUk orpaHudnTeneit nepeHanpaxeHnini pekomengyembsix Ana
anexkTpudeckux ceren 35 kB

HanmeHoBaHne Haume- Unp {lHom {Uoct, kB npn Uoct, xB [Amnnuty llon- {Tok [InuHa Bua
hrpmbt HosaHue | OfNH, [pa3- [KoMmyT npu rpo3o- {aa Nps-  |Has cpab NyTW M30-
mna OfNMH | kB |pAp- vmnynbee BOM MOYyro-  |3Hep- |Bapbl-  |TOKA nayum
HWKa, [Toka 500 UMMyNbce [MNbHOro |[roem- |BONnpe-  |YTEeuKW
| KA (1000) A ToKa 5(10) mMmMmnynb- [KOCTh, [goxpa- |CM
KA caTtoka |KIbDK  [HUT ycC-
algl’s) TPOW-
2000 cTBa , KA |
MKC, A*
IHNO"3nexkTpo- |ONMH-35
kepamuka'(B T |Y1,00H- bap-
Iq. AO'K®3")  [35XI11 405 | 5 | 100(1=350A) | 126 20 | 72.90 dpo%
e_ | |
CM "ABBYITM' [MWK(MW . | | 86,5
K K4)™ 100,9(104,9) (125 8) 550 | 14341 20 |(129,5)
MWD**? | 49,60
- . .r | 7| nonwu-
_ 41 10
POLIM- 101,1(105,1) d;g*g) 500 |2255| 40 mep
| - 1 ’ — 1 173 60
POLIM-S 118,9
| 100,9(104,0) (123 0) 1000 365 65 )
U33A 01,M1 5 300 [1872| 20 | 126 | 007
40,5 105 120(129) | . P
l 02,12 10 400 25,2

**) - AN HAPYXHOWM YCTAHOBKM

N
{3

™) - Ans BHYTpPeHHeW YCTaHOBKN

l—

MeTonnueckne yKazamia no APMMEHEHMIO OrPAHNIHTENCH B 3NEKTDHYCCKIX COTAX 6 35 kB




1S
Mpoponxexne Tabnuubl napametpos ans ONMH 35 kB

HavwmeHoBaHlre |Haume- Un.p (lHom. {Uoct, kB npn |Uoct., kB Amnnuty IMon-  [Tok IOnuha (Bua
hUpMb! HoBaHue (ONH, (pa3- [KOMMYT. npv rpo3c- .ga npr  Hans  icpab nytm  130-
Thna ONH kB PAN- MMNynbCe BOM MOyro- |3Hep- |B3pbl-  [TOka Nnaumv
| Huka, (Toka 500 UMMNYyNbCe MLHOrC IroeM- |BONpe- 1yTeqm |
KA {(1000) A Toka 5(10) mMnynb- KOCTb, |OXpa- | CM |
KA Ca TOKa jad_]m HWAT. yC- ;
ANUT , Tpon-
| 12000 cTBa , KA
MKC, A’
\
OTH-35/ |
40,5-10 (1) { 40,5 100(104) | 122(134) | 270 | 60,72
3AO"®ennKke- yX {11
88" | 10 40 go | MM
OfMNH-35/ Mep
37-10(11) 37 88,4(91,4) | 104(111) | 600 | 1158 |
YXJ1 |
XK"3NBO"  |ONH-N1- *
3BHYXT | 405 | 10 102 120(127) | 400 10 105 ”;2;“

MeToANYECKNE YKAZAHHA 110 NPHMEHENHKD OTDAHHTHTENEH B 3ICKTPHYECKIX ceTax 6-35 kB




Mpopomkenne Tabnuubl napametpos angs OlNH 35 kB

-1-

HaumeHosaHne [Havme- Un.p. {Hom. {UocT., kB npu |UocTt., KB |AMnnuTy INon-  |Tox Onvda |Bua
upmMbl HoBaHne |Of1H, [pa3- |[KOMMYT. Npu rpo3o- {fa Npa  {HaA cpab. nyTW N30-
Tvna Of1H kB PAA- [MMMynbee BOM MOyro- |3Hep- |B3apbl-  [TOKa naunn
HKuKa, |Toka 500 UMNynNbce (NbHOro  {roem- [Bonpe-  |YTEYKU |
KA (1000) A Toka 5(10){umMnynb- |KOCTb, |Aoxpa- |CM
| KA lcatoka |kx  |HuT. yc- |
ONNT, TPOW-
2000 CTBA , KA
MKC, A*
SRy 35 |
ﬁ?.S YX | 385 95 113(122) 85,5 86,60 |
19D 128PAla IGMH-Y35]
NeKTpuK “ nonu-
ATEA 40,5 YXJ11 | 405 | 10 100 119(128) | 450 90 20 91,25 vep
674361.005 TY
OlMH-Y35/
42 YXJ11 42 104 123(133) 93,6 94,50

— e —— e—————

*) TOK nponyckHO# cNocobHOCTH

—

L

MeTOMHMYECKHE YKAZHHA 110 MPUMEHEHMIO OrPAMMYHTENCH B MEKTOHMYECKIIX ceTax 6-35 KB
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VA 4

U/UH.Pp.

] - B HCXOHOM COCTOSHHH NPH TEMNepaType oKpyxarouiero sozayxa + 45 °C

LieHTp 3HepreThyecKkKX 3alLUKTHbIX annaparos

10000 t, ceK

],6[ I BEERRE
‘ | )]
1,5 ] uE SHEEEL 4
; | i;
| o
| a‘ { l
L LT | | Al i
1,4 f . '
1,3 1T T | | |
2
] 1 l
1,2 | o] — | | i
I ’u
*il ': || | ) .
R 11
o 1 10 100 1000
Puc.2.2

2- TIpY NIPeABAPUTENBHOM HAIPYXKEHUH YACALHON MOrIalliaeMoi 3HEPTe Npu TeMneparype

OKpyxatowero Bozayxa + 45 °C

METORMNECKHE YKAZSHNA 110 NPHUMEHEHHIO OTP3HNYUTENCH B INEKTONYCCKHY coTax 6-35 kA
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33aBUCHUMOCTEL BENUHMH BPEeMEHHDBIX nepeHanpsaXxXeHnn
NPOMbBILLUNEHHOW HYaCTOThbl, KOTOpPbIE AO0NXHDb! BbiACPAKUBATL
orpannyanuTenn, o nx AanTeneHOCTH

Un/Unp
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100 1000 10000 ——1t C

Puc. 2.3

A-B UCXOAHOM COCTORHUM NPpU TEMNEpaType oKkpyXawulero sozgyxa +45°C,

B-npu npenrapmrensHoM HarpyXeHuu yaensHol nornawaemMon 3Hepruen
npu TemMneparype oKpyxXatuiero sosgyxa +45°C, Un - senvsmHa spe-
MEHHOIO NepeHanpaXeHns (ACUCTBYIOWEE 3HavYeHue)

48 METOQHUNSTRAC y KIIIHHR N0 NDHMERIHHKD OFD3NAYHTENCH B SNCKTPHHCCAHX CaTAX B-35 &5



TOO «Taspuaa-IJ.1eKIPHE»

XapakrepucTuxka “Hanpsskeuuc-spemsa” OIMTH-PC

Uilinp

0,1 1 10 100 1000 10000 100000

XapakTepucTHKa “nHanpsaxenne-spema” OIMH-KC

1.6 . 1

U/Unp

1 —t

01 1 10 100 1000 10000 100000
t,. C

Puc 2.4

__——u—________l — _—

Meraguieckne ykazaHus no NPUMEHEHIIO OrPAHHIHTENEH 8 INCKTPHHECKHUX COTAX 6-35 KB 49
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oinnaxsduen Awanoged
AMGHSUAMLY 3 OIMHAMOHLO OU anHaKBduey

10000

1000

100
BpemMAa NPpUNoXeHMA HaNnPRXEHWA, C

10

0.1

[ "}

nocne Harpesa 4c 60 rpagycos ¥ nogayy nMnynsca

ol

Puc. 2.6
METOANYECKIIE yKIIAHUA NO NPHMEHEHHIO OrPAHHYMTENCH B INCKTPUHECKHA CETAX 6-35 KB,

e

S

NPAMOYFroNbHbIA ZMC, 600 A ana orpaHnynTens BTOPOro Knacca paspria NMHUK

4/10 Mkc, 100 KA ana orpanuunTenein Nepeoro knacca paspana nnHum
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3UBHCHMOCT b «/JlONYCTHMOE HATIPSIKEHHE- BPEMSI»

Orpaniuuten neperanpsserii Tunos OMH-TTT -3 [TYXT L
OITH-TT I - 6 MYXJI1, OIMH-IT1- 10 ITYXJI I, OITH-IT [ -35 ITY XJL |,

U/lnpo

1 6 60° C
b
1.4
1‘2 A \
()
t, cex

A — C IPEABAPKUTEABIBIM HAMPYIKEHUECM ABYMS MMITYJILCAMM TOKA
[PAMOYTONBHOU YOPMBI JUIMTENBHOCTBIO 2 MC aMIIMTY n0it 400 A.
B- 03 npeaBapuTenbHOro HArpyRCHUA UMITYIBCAMH TOKA.

Puc 27
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52 METOZ 19cCAME ) AASUHMNA N0 NPMMEHENNIO OTPANHYHTENCH B INCKTPHY2CRHX CETAX 6 35 A8
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Iipuaoawenne 3.

[TepenanpsiReHusi B cerax 6-35 kB.

Cetd 6-~35 kB TpainudoHHO padoOTaAIOT ¢ U3OMHPOBAHHOH HEMTpa-
npi0 JTHOO C KOMITCHCALHMEH €MKOCTHOIO TOKA 3aMBIRAQHIIL Ha 3CMIIO
Jlvroraciluue annaparsl 1718 KOMIEHCAlLMH €MKOCTHOIO 10ka 3aMblka-
HUA HA 3EMI10 YCTAHABAMBAKOTCS, €CNH €ro BEIHYMHA HPCBLILLACT Ofl-
pe.1eTeHHbIE HOPMHPOBAHHbBIC 3HAUEHHS 30 A nas cetn 6 kB, 20 A 104
cet 10 kB u 10 A 1718 cetu 35 kB. CcTH ¢ HM30HMPOBAHHON HTH KOM-
MeHCHPOBAHHOH HEHTPAILIO JIHTEILHO PA001AOT OHO(PDAIHLIM 33Mbi-

kanveM Ha 3eminio (0O33)

B HacTosiuiee BpeMst Bce Oonabllee pacnpoCTpaHSHHE [10.1y YaeT 3a-
3¢M. ICHHE HESHTPAIH 4epe3 BBICOKOOMHAIH PC3HCIOP, COIPOIUBICHUE
KOTOPOrO HMES1 BCIHUHHY NOPAIKAa EMKOCTHOIO COAPOIHBICHHA CC1IL.
HIupoKko NpPUMEHACMOE PE3EPBHPOBAHMAC NUIAHUS NMOIPCOHTCIEH, BHE-
APCHHUE VCTPOHCTB @BIOMATHKH, COBEPLUICHCTBOBAHME TE\HO TOTHUYCCKHUN
MPOLECCOB [IOTPLOHTENCH CHH3HIIM OCTPOTY TPEOOBAHHA CONPAHECHHA HA
JUTMTENLHOC BpeMsA B padOTE CCTH OpPH HA IHYHH «3eMaH» B cBa3n ¢
STHM CYIICCTBSHHO PACIIHPACTCS 00.1aCTh NPUMEHEHHA B celsx 6-33 kB
3aIHTh! OT OJIHO(A3HBIX 3aMBIKAHHMH C JSHCIBHEM HA OTKIHOYCHHC 1

MPUMESHEHHS PE3MCTOPHOrO 3a3eMJIeHHA HEHTPWTH.

B ceTtax ¢ u30IMPOBAHHOHW UM KOMIEHCUPOBAHHOI HCHTpPAIbHO
BO3MOXKHbI [ICPEHATIPAKECHUA KK TEX #KE BHIOB, UTO U B LCIS\ C IPPCh-
THBHO 3a3€MJICHHOH HCHTPAJIbIO (IIPU BK.IOYSHHAN, NMPH OTKIKUCHHH
EMKOCTHBIN TOKOB, {IpH OTKJKOYECHHUHA MajbI\ HH I} KTHBHbIN TOKOB I

T.01.), Taxk H CHEUMPHUUCCKUX BUIOB (npn JAVTOBBIN 3aMbIRAIHAN HA 3C\-
K0, TIPH BO3IHHIKHOBCHHH LEAOro psaaa peioHaCcHbIX H q)eppopemHat:Hbl\
CACMH ap )

3.1. llepeHanpsi:keHHst NPH KOMMYTAUHHX.
311 Bruouenue eo30ywumnsix (BJI) u kuberonvix (A1) nmui

Hpu sxmouerun KJT v BJT B HOPMATBHOM CHAMMETPHUHON PERHE
epeHanpahenus He npeBbllaloT 2,0Uq. [Mpu raauuit 8 ceru O33 8
IpOLCCCe Nouncka «3eMIU» TIEPEHANPSIAKCHUS VBEJIHYHBAIOTCS BV3 pas.
Z)OCKOHBK}« YBCAHYHBACTCA A0 JIHHCHHOIO HaIpPsiAcHIC Hd 3/10POBbIN

asay.

‘_—"'_—-—\—..__
A oy 5.7 i
TeToguueckme YKA33HHA NO rTDHUMEHEHHID OFPDAHHYHTENEH 8 YNCKTHYCCKHA CAT9%x 0-35 kB 53
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312 Omrxuovenie B/ u R

[ lepenanpsikeniia npy OTKAIOYEHUH HEHAIPYyAeHHBIN KaOC IbHBIN H
BO3,1) Wb\ NHHIH BO3HUKAIOT [IpH OFKAOYCHHH C [MOBTOPHBIMM 3a/AKH-
FRHHSMHU 1) 1. B ciaydyaax kommyTauui npd Haduun O33 ceTH, a
TARIKC JIHIIHH, SMRKOCTL KOTOPOH OKa3bIBAeTCs O0JILIIE, UCM EMKOCTh HA
3EMIIO, HHUTAIOLIHX UIMH U NPUCOCIAHHEHHUN K HUM NePCHANPSAXKEHMS
BO3pacTarol. MAKCHMA!ILHLIE TIEPCHANPSKEHHs [PH OTKIHOUYSHHH He-
Harpy»eHHoIN KJI w BJl nepenanps:kenus moryTt cociaiste 4,0-
$,3U,,

3 13 Omrnovcenue nendaepyicennsix mpanc@opuamopos

[Ipy o1K.n04eHHM HeHArpYRCHHBIN TPaHC)OPMATOPOB € H30IHPO-
BAHHOW HCHTPAILIO NOSBICHHC HANPAKREHHS Ha HSHTpanu B npouecce
KOMMYTALHIt LPHBOAHT K NepeHanpskernusM (5,0-6,0)U,. KpatHocTh
[epCHANPSKCHUI H1 BTOPHYHON CTOPOHE OTKIIOUAEMOro HeHarpy KeH-
HOTO TPAHCPOPMATOPI UMECT NPHMEPHO Ty e BeIHYKMHY, YTO W Ha
MCPBUUHOM,

Hauoo:blUuHe fIePCHANPAXKEHUS BOSHUKAIOT NPH OTKJIIOUSHHH HSHa-
CPYACHHOIrO rpaHcopmarTopa cpasy 110C/Ie ero BRAOUEHHS, KOrla TOK
X0A0CTOI 0 X018 CUIC e JOCTHI CBOErO YCTAHOBHBILETOCS IHAYCHHS.

B HCKOTOPBIX C.1vuasgX MOry T ObITh ONACHBI [IEPESHANPAKCHUA, CBA-
3aHHbIE CO CPE3OM TOKa, NPH MNCPEropaHd¥ TOKOOrPAHWUHHBAIOLLIKN
IJIaBRKHU\ BCTABOK, ¢C.1H KOHCTPYKUMsS BCTABKH HE1OCTATOYHO OrpaHH-
UHUBACT NCPCHAMPIACHHUSL.

3 1 4 Omrnovuchue 060HHO20 3CMBIRAIUS HO 3C\LTIO

[Ipy OTK.IHOUCHHH KOPOTKOrO 3aMbIKAHUs Ha 3CAIIIO B BY\ Pa3HbIX
TOUKAN CCIH BCJICIACIBHC pasHOBPEMEHHOM padOTbh! BbIKIKUATSICH MO-
Y1 BO3HHUKRH) Ib NCpCcHanpsAieHua. OHH O0pa3ytOTcs Ha NEPBOH OT-
KIHOUHBLICHCS (pase, KOr1a B NEpexOJHOM [IPOUECCe HalpsKeHHe H3-
MCHACICA OT HYAs 20 MTHOBCHHOIO 3HAQYCHHUA JUHEHHOIO HANpPAKEHHS
(Ha apyroii (pa3c B APYyrowM Mecle 3aMbiKaHue eule octacTtes). Makcu-
MaJIpHBIC NICPCHATIPANRCHHS COCTABIAIOT NPHMEpHO 3,3 Uy,

3.1.5 Omr.ovenue 0syxihusisix KOPOMKUX 3a.\bIKaH ],

B ue.10M paie cxem 6-35 KB ¢ H30AMPOBAHHON KHI1M KOMITEHCHPO-
BAHHOH HCHIPAILIO NPH OTKIOUCHUY ABYX(a3Hbix K3 BO3HHKAIOT ne-

54 MRTOZHG2CRNHG YAIITHIA [10 PHMEHCHHIO OFDAHHNATENCH 8 FN2KTDHHE KA CETAX 6-35 KB
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PEHAMPAMCHHUS, CBA3AHHbIC € TEM, YTO B MOMCHT OTRJHOHCHHS LOKQ K3

NpH €ro HyNEBOM 3HAYEHHH OJHOBPEMEHIIO OOphiBdeTLst BOIH3H CBOCIO
\MAKCHMY Md M TOK HAMArHHYMBAHHI HEHACPY KECHHOTO [PAHCPOpMATOpa
00 10K Iy rordcsiviero peakrtopa BbICBOOOK 1at0U@Acs MATHHTHAS
YHEPrHs 3apPAAKACT €MKOCTH CAEMbI U CO3/1a¢1 NePCHANPAKCHHSA

Bo Bcen cayyasx 00pa3OBaHUS NEPCHANPAACHHH TPAHCHOPMATOP
n0.DKEH Obl1b HeHarpy:keHHbIM. llepeHanpsikeHus Tem OoJibUIC, HECM
Mellbile eMKOCTb, OCTaBLIasICa y 1paHcdopmarops OOpazosaHue nepe-
HAMPSKEHMUIT HE 3aBHCHT OT MecTa OTK novacmoro K3 (10 1pancgopna-
TOPOM M.1H 32 HHM).

B caeme ¢ Ay roraciauyM peaKTOPOM NICPCHANPsIACHISA 1PH OIK. -
yeHHH JABY \(Pd3HOI 0 K3 Ha 3eMJIt0 BO3ZMOKHBLI B CAYUAC, <C/id OTRIHO-
qaemas JIMHIA Ha WHHA\ — eQHHCcTBeHHAs [lepeHanpsacHiia 0¢3 yyera

3aTy \dHI{A COCTABIAIOT
Ud w0
Uper= —
2 I

[J1¢ - padouyas 4acToTa, W= I/J(Lp?)(fm) ~ COOCLTBCHHAA vacCTOTA
KonedaHuMil Ha WuHA\ Ha noacTaHuMiIX, TAC ) MOAKET 0KA3aThCA MHOIO

boiblie g, AR 3AWHUTbl OT MEPEHANPAKCHUNA NOTPEOYCTICs Yy CTAHOBKA
BEHTHAbHBLIN pa3paaHHkoB uaH OIIH ra ayroracuiensnov peaktope

3 1 6 [lepenanpsrxcenus npu 8KIIOUCHUAX DAERMPOJSUSANIE 1€

[lpn BrnroueHuM nepBod (Pasbl ABUraTesigs HANpsAKCHHE HA €MKO-
CTAN HE BKMOUUBIIKUACA (a3 kade!ls yCTAHaBNHBAE A Uepe3 HHIYKTUB-
HOCTb aBuraiens (L) B npouecce ¢cBOOOAHBIN KOJICOAHIH CHCICMbI «Ki-
OcC.1b-1BHI aTe/Ib», 4ACTOTA KOTOPbIx OOLIYHO HAXOJAMICH B 1Hanazoie
50-300 kl'u, a amnautyna 1,8-2,0 Ugp. BR1roOueHHe BIOPOH H IPEIbe
(a3 OTAHYASTCA OT BKJIFOUEHMS MEPBOM HAIMYHCM HauyalLHbIN HANps-
KCHHUH Ha eVIKOCTAN BKJHOYaeMbIx (Pa3. BKOUCHHE B1OPOH HiK TPCTh-
€ a3kl B MOMEHT MAKCHMYMa COOCTBEHHLIN KONEDAHIH CHCTEMbI (ha-
Oenb-1BUraTe1b» NPUBOAUT K HAMGOMLIIHM HANPAKCIHAM HA ITHN (a-

sax (3.0-3,1) U,

MeToguueckue ykasaHna o [IDHMEHENHIO OTPDAHHYHTENSH B INCKTDHNSCKMX CeTAx 6 35 kB
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I [py BR.ogennn ovenb MowHLIN st areed (1000 ksr v doaee)
KPATHOC LM HICPCHUNPAKRCHITT CHHAAOTCH 13-30 CHHKCHHA KOIQQHLN-
SHTA OTPAZRCHIS 0T OOMO1 K.

C) DICCIBCHEHOC BUMSIHHC HA BSHMMMIYN [epenanpsAcHitii OKasbiBa-
FOT L HIA KA0Cas 1 BNO_[HAs CMKOCTb JIBHTIAICAA. YBeaHYCHHE A 1HEbI
KAOC I8 ) BCUHMHBACT 32Ty N\QHHE KOHTYPA, &, CMeUOBATEIbHO, H IICpeHa-
[psActiis QLHARNO HCPCHANPAARCHIS 3aBHCAT TAKAC OT COOTHOLICIHHA
CMKOCTH KAoelst 1 ¢MRKOCTH asurares. TlpH MambIN IHHAN RaOe1s ehi-
KOCTL ABHIQIC.IS HIPACT OrPAHLUHBAKOLIN 10 nepeHanpsiAcHus ponb. €
} BEHUCTIHCN L LTHILE KAOC)ist 310 OrpaniucHie VAMESHLLIACTCH H TPH
OO dbLUHN (LikiaN (Qo.1ec 000 M) He BAHACT HA MEePeHANPIAARCHIS.

MAKCHMAIBLHLIC HCPCHALPAACHHSN HMCIOT MA) K BePOSITUHOC Ib, 110+
CRO IbKY TPCOYIOT COBNAICHHA ONPCACICHULIN (arkTopoB. PcanbHbli
Pd30pOC BO BpeaeHit BK.noYctng (a3 BuIKMOUAaTe 1 NPHBOIHT K MaTOM
BCPOS THOC T M MARCHMAILHBLIN TICPSHANIPARCHHIT.

B npoliecee foHCKa «3¢MLIM» B CCTH BO3MOIKHbBI UWiC Ible O1KIKO4E-
HHSL B BRLHOYCHIS LICKIPOABHIALIC.ICH B CClb ¢ 3a3C\LICHHOH (DA3OH.
ECTH HCPBOH K ABHIATCIIO UCPe3 KOS Ib MOAKIOYACTCS HCHOBPCKICH-
HaA (PA3d CerH, 10 MAKCHMAIBIbLIC TMCPCHANPAKCHIA Hit DTOH (a3e )
ABHIATCISA, ONPCACISICMLIC BLICOKOYAC IO THBIMM KOICOQHHAMH, MO
AOCTHIATEL ) ABOCHHOTO 3HAUCHHN AMILIATY bl JTHHCHHOrO HAIPAKSHUS

T1.¢C. 3,4 Ul],.

BRIFOUCHHE BIOPOH HCHOBPEK ACHHO (asbl B MOMEH T MAKCHM) Ma
HANPDAKRCHUA KOACOdHHIT «RAOC/Ib-IIBHI AIC.Ib» NPHBOIMI K MCHLLIHN
fepeHatpaacHus ™M nopsiiika 2,7U,.

5

317 Brunouenue yiekmpoosueame.s 6 npoyecce ABP wu AT1B

Bruouchie asuraicns B npouccce ABP uau ATIB np HeciH-
APOHIION OCTATOUMHONM HAUPAKCHHH ABHFATCAA NOBBILIACE BO3MOKHBIC
ANCPCHAPSZRCHII 1O CPABHEHHIO € NPOCTbIM BIMOUHEeHHE M. OQ0pa3oBa-
HUC LICPCHANPIARCHHI AHANOTUYHO TAKOBBLIM TNPH [IPOCTOM BKIIOYEHHH,
OT.IHYHS B HUMWLILHLIN VenoBHsaX. 10 JaHHBIM MAKCHMa/IbHbIE NepeHa-
npsAeHua B npouccce ABP uniw AIIB moryT cocrasnats 4,2 Uy . Oa-
HARO BCIHYMHUA DTHN HEPCHANPAKRCHHN CYyUICCTBEHHO 3ABUCHT OT BE -
Ikl OCIATOUHOIO HANPAACSHHA ABHIATCIA B MOMEHT KOMMY TallHH.
[oc.ie orRanoueHns BHIATC/ O CETH HAMPSAAKSHHAS HA HEM  \ MCHbLUA-

Tyl

56 MeTomiucCaie yad Mg N0 NRHMEHEHHIO OTPIHINHTENSH 8 INCKTPHYCCAHX CETAX 6-35 KB.



[ TS S
oTCsl TOCTENEHHO, NMOCKOJIBKY MAarHUTHBIM NOTOK ABUTATSAS NOAICPKH-
gaeTCs 3a CYET TOKOB, MHIYKTHPDYEMbBIX B KOHTYPAX pOTOPA B MOMEHI
otk rodeHUs. [lockoneky aBuraresb npoaoKaeT BPALIATbCA 34 CUCT
3311aCEHHON MEXAHHWUYECKOM DHEPrUH, B €F0 OOMOTKAX ICHEPHPYCTCS Ha-
apsKeHHE. DTO HAIPS/KEHUE YMCHBLIACTCA BCIEACTBHE 32TyXaHHUA HH-
AYKTUPY EMBIX TOKOB H CHUKEHUS CKOPOCTH BpAUICHHS J/ICKTPO.ABHIA-
rens. [lpouecc CHHUXREHUA HaNpaKEHUA 3aBHCHAT OT NApaMCTPOB DIeK-

rpoasurarenei. Bpevia, 3a KOTOpoe HanpsiKCHHE ABHIaTe1st COOCTBCH-
HBIX HY K 21EKTPOCTAHUUH yMeHbIUAeTCa 10 0,4 HAUaIbHOr0O 3HAYEHHS

kosiconeres ot 0,46 10 2 .

Bemuuua nay3el AIIB onpeaensercs BbikTouvareneM. [11a Bbl-
nouateaer 6-10 kB, koTopble 00bIYHO MPHMEHSAIOTCS B LSOAX JABHIA-
teneil COOCTBCHHBIX HYXKA 3JIEKTPOCTAHLUHH, 3TO BpeMs COCTABIAET HE
meHee 0,5 ¢, kpome Bbikato4aTens BOM-6, Koropbil tie npeaHasHaucH

pooOilie i padoThi B Luukiae AIIB.

[TosTomy uepes 0,5¢ Ha asurareie ocracrces HanpsicHie 0,4-0,7, a
yepes 1,0¢ 0,2-0,5 ot HayanbHOrO HAMNpAKCHHA. B 3TOM €1y Yae MAKCH-
MajbHas BeNMUYKHA nepeHanpsxeHui npu AlIB He npesocxoaut 3,9U,,.
Kak ¥ B Ccayyae MnpocToro BKMOUEHHSA BEPOATHOCTH TAKMN NepeHanps-
KEHHHW  Maja, NMOCKO.1bKY TpeOyeT OJHOBPEMEHHOIO COBNAACHHS IBYX
YCIOBHHA: BKAOUEHHUE NEPBOH (a3sl B MAKCUMYM HanpstkeHUA Ha ¢ase H
BK/HHOUYEHHE BTOPOH (pa3bl B MAKCUMYM CBOOOIHBIN KOJICOAHHH CHCTEMbI

«KaDe,1b-ABUrATEIIbY.
3.1.8.Omrrouernue 3.1ekmpooguzamencit

[lepenanpsa:xeHHss NIpH OTKJIKOYEHHH BBICOKOBO.IbTHbIN aCHHXPOH-
HbI\ DJICKTpPOIBUraTENICH CBA3AHbLI CO CPE3OM TOKA H NOBTOPHLIMH 334AKH-
FAaHUAMH BBIKJOYATEIIA.

[Ipy orknroueHUM BpaLAKOIIEroCs ABHrATENs TOCAe OTACNCHHA
ABHIATE IS OT CeTH I1aBHBIM MArHUTHBLIHA MOTOK, CBA3bIBAIOWMI OOMOT-
KH CTaTOpa U pOTOpa, B NEPBBIA MOMEHT OCTACTCA HEH3MCHHBIM, TaK Kak
01ACPRHBACTCSH TOKOM B POTOPE. DTOT TOK 3aTyXaeT nocrtenenHo. [lo-
JTOMY, & TaK/K€ BCIICACTBME MEXAHUMUYECKOM MHEPLHH POTOpPA, HEKOFO-
POC Bpens nociie OTKIIIOUEHHS OT CETH Ha 3aKMMax JIBHratens noxiep-
/KHBACTCA NMOYTH HOPMAILHOE CHHYcOHARanbHOe Hanpsikenue 50 T'u. B

- T

S—

MeToguueckue yxkazanus No MDHMEHEHHIO OTDaHHIHTENEN B INCKTPYECKHX CeTax 6-35 kB8 57
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AILHCHIICNE BEIHYMMBY 1 4acrOTa TOCO HanpsiKeHUs CHHIKACTCA 10
MCPC 3aT) XQHHA HOTOKA B PO10OPe 11 CHHAKCHMS €ro 000poTOB.

Llocoie oeaictis asuratens o1 ceTH 3aTyXaceT TAKAC 3HCPrifs, 3a-
KJAIOUYCHHAR B 110,11\ PACCEHHUS CTATOpa. DTO NPOUCXO.HT B (POPME Bbi-
COKOMACTOTHLIN KOJICOUHHH B UCHH H3 eMKOCTH Ha 3eMIHO 1 HHIYKTHDB-
HOCTH paccesiiiig OOMO K CTAaTOpA.

Flatoenue 2N ABYN NpouccCoB, BO3ZHUKAIOWMNX 1P OTRIHOYC-
HEL ABHTATE. I, 1ACT Pe3yIbTHPY KLLCEC HANPAKEHMC HA €ro 3aRHMax.

OTRHOMCHIC BPALHAIOWICIOCH KOPOTKO3AMKHYTOTO ABHTATE. IS (XO-
SIOCTONO HINT ¢ HOMHHATILUON HAMPY3KOM) A4€T 0ObIMHO YMepCHiiblie 11C-
PCHAUPAKRCHIS, (AR KUK MArdHTHAas 3HCPrds CAABHOIO MOJA HCHEC3aceT
HC Cpa3y, 4 10CTCHCHHO PACXOAYsiCh HA HArpeB OOMOTKH poropa. llepe-
HALIPSARCHHS BOZHIIKAIOT 384 CYST OTHOCHTCABLHO HEOO.IbIIOIE 3HEPHI
nojch paccesting craropa. OTKIOYCHHE HAPYKRCHHOrO ABHTATENS OF-
JIHYACTCS O ONKHOYCHNS HEHATPYKSHHOIO OO0JBLUIHM  OTK/IHOYACAbIN
TOKOM, TIOYTOM) B HCPBOM CAYHAC NCPCHANPAKEHUS OObINHO BhILL.

OTRIOUCHIC BPALLQIOIICIOCH ABHIATEI ¢ 3aMKHY 10l HAKOPOTKO
LUCTILIO POTOPA COOTHBCTCTBYET OOLIMHOMY OTKJUOYEHHIO ABHIaTe s C
(Pa3HBIM POTOPOM H3 HOPMAIBLHOM padoThbl, @ TAKKE BCeM O1K.HOUEHH M
ABHIATCIIA € KOPOTKO3AMKHYTbIM POTOPOM.

ECoin asirare.ib, HMCIOWHA (a3HblH pOTOP, OTKIOYACTCH H3 BPi-
LIQFHOUICT OCS COCTOR NS NIPH BBECHHOM [1YCKOBOM CONPOTHBJICIHH, TO
MCIABHBHT MAHHTHLIH HOTOK CHALACT OLICTPO W HHAYKTHPYCT B CTATOpE
HAlUPAKEHHC BbHUC HOPMAILHOIO. BenHUHHA HANPAACHHA MOKET 3La-
YHTCIALHO NPCBOCNQAHTL U[,J (110 OIIBLITHLIM AGHHBIM 10 4-3 Ulp). 113~
BECTHQ, Y10 ONUCHO OTKRIOUATL BLIKINOHATEACM JIKOOOI0 THIA ACHH-~
XPOHHLI ABHIATCIL ¢ PUSOMKHY10H 00OMOTKO#H (pa3HOro poropa.

B cyuac 01icnotc s NPAKTHYCCKH HCNOABHARIONO IBHIATE I (HE
VCMCBIICTO pA3BCPHY ThCs 1PN HVCKE, 38TOPMOAKCHHOIO NpH Meperpys-
Ke, 3ATOPMOACHHOIO 110CHIC OTKIOHYCHHA KOPOTKOrO 3aMbIKaHHs B CETH)
BO3MOKCH CPL3 TOKQ B BbLIKMoO4aTeAC. B 9ToM ¢cilyuyae MarHHtTHas 3tep-
ML TIPH CPC3Ce TORA BbICKOOOIKAASTCS ITOJHOCTLIO, YTO MPHBOIHT K CV-
LISCIBCHHO OOAbIUHM NEPSHAMNPAARCHUAM. MakciMalbHbie 1IEpeHalps-
Kenhs nopsaiaka 3,0-6,0 Uy, BO3MOWHBI NPH OTKIOYCHHH MaTOMOUIHBIX
asurareaeii (100-170 kB1) ¢ xadenamy 1nunHoli te 0osiee 100,
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VpoBeHb MMEPEHANPAKCHHA OPH OTKIOYCHUH OBHIATENCH 3aBUCHT
oT KOHCTPYKUHH AYTOracCAllero YCTPOHCTBA BBIKIOYATENA, BETHYHHBI
CKOJ/IBKEHUA IBUraTells, €r0 MOWHOCTH, A/IMHbI Kabensa U T.i. boabuty o
poib MIPAET CBA3AHHAA C KOHCTPYKUHCH BBIKTIOHATENA BEAMHIHHA TOKA

cpe3a.
3 1.9 [lepenanpsincenus, UHUyuUUpyesble 8UKYV MHbIMIU 8bIKTIOYAINE-

AAMU.

[Ip KOMMyTAlUANX BAKYYMHBIMH BBIKJIKOYATENAMH MAJIbIX HHAYK-
THBHbIX TOKOB (HEHArpy»X€HHBIX TPAHC(OPMATOPOB H 3aTOPMOKEHHBIX
3JIEKTPOABHIATENICH) BO3MOXHBI TEPEHANPAKEHUSA BbICOKUX KpaTHO-
cteit. TlepeHanpskeHnss, UHULUMHUPYEMbIE BAKYYMHbIMH BbIKJIIOYATENA-

MM, MOKHO MOJpa3ie/uTh Ha TPH BHAA:

-[IepEeHANPAKECHUA, 00pa3yOWHECA IpH cpe3e Toka. Msrorosuteiu
BAKYYMHBIX BBIKNIOUATENACH MNPEANPHHUMAIOT MEPbl 10 CHUKEHHIO Be-
AHYHHBI OOpbIBAEMbIX TOKOB, IMO3TOMY COBPEMCEHHBIC BAKYYMHbLIC Bbl-
KJIIO4aTE T CNOCOOHBI 000pBaTh TOK OObLIYHO HE 00Jiece 5 A, B HEKOTO-
pbIX KOHCTPYKUHMAX BbIKMovarened He 0oaee 10 A, Haudonee BblCOKHE
[IEPCHANIPAKCHUA TIpH ODOpBIBE TOKA 5 A BO3MOJXKHB! 1IpH OTKJIIOYEHHH

3aTOPMOAKCHHOro ( HE Pa3BEPHYBLUEIOCA ) 3MEKTPOIABHIatresis MOUHO-
cTeto 10 200 kBT M anuuHe kabena no 50 m (5,0-8,0Ug). Ilpu bonsuinx
MOLUHOCTAX JJIEKTPOABHIraTens H OOJbILUEH AjiMHe Kadesa nepeHanps-

KEHUS NIpH 00pbIBE TOKa HMXKE (2,9-2,6Uy).

- [lepenanpskeHUA NPU 3CKATANMM HANPAMKEHMUA, T.C. TepeHAnps-
KCHHUSA, BO3ZHHUKAIOLLME B NPOLECCE MHOTOKPATHBIX MOBTOPHBIN 3a)KHTra-
HUM U rameHud Ayrd OTKIIOYAeMOro Toka. Bo3MOXKHOCTL 3CKaIauuH
HANPAXECHHUA 3aBUCHT OT CKOPOCTH POCTa MEXKKOHTAKTHOW JIEKTpUUeE-
CKOH MPOYHOCTH M MOMEHTA PACXOXICHHWSA KOHTAKTOB BBIKIIOUATEJIS
OTHOCHTEJIBHO HYJSl TOKa MPOMBIULIEHHOH 4acToThl. EC.1H MOMEHT pac-
KOXKACHHA KOHTAKTOB OTHOCHTEJIBHO HYJIA TOKA [NPOMBIULTICHHOH YacTo-
Tbl MPOUCXOAMT NPU BPEMEHHM MPEBBILEIOWIEM 1,5 MC , TO 3CKanalus He
BO3HKKAaeT. MakcuMmasibpHble IEepeHanpsHkKeHWs 3TOro B1a MOTYT CO-

CTaBNATS 6,0-7,0Uq,.

- llepenanpsikenus npu BUPTYanbHOM cpe3e TOKA. DTOT BH1 lepe-
Hanps)KeHUH Haunbosiee onaceH A U3oAUMK. OH CBS3aH ¢ MHOIOUYHC-
ICHHBIMU NPOGOAMH Y TAIIEHUAMH IYTH Ha NEPBOIl OTK.IFOYHMBLICHCH
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(pa3c H, KUK C.ICHCIBHC, BOIHUKHOBCHME YCKAIAUHMH NSPCHATPAKCHHE HA
OIHOI HIHE ABYN (Pa3aN, OTKJIOHASMBIN NO3.aHee. KparyocT 3THX niepe-
HALIPAARCH M BCIHKHH MOINT TIPHBO/AMTbL K TAXRCAbLIM J1IOBPCKICHHAM

ICKTPOOOON 10BAHIN.

3.2. Nepeuanpsikcann npn 1y FOBLIN 3AMBIKAUISIN HA 3CMTHO.

JIN CORLIC 3UMBIRGUHSA HA 3SMIIO  ABNIAIOTCH PACTIPOCTPAHEH H ol ¥l BH-
JON [IOBPCA. WCHMs B8 cotsy 6-33 kB, Hapy wenue u3ondiid B KakoH-
HHOO TOUKC CeTH HPHBOMNT K 3aMbLIKAGHHID HA 3S\MJII0, KOTOPOE MOKCT
ObITb TPC\ BHIAOB: MCLULIMHHECKHM, Yepe3 YCTOHUYHBYH) NVIY H Hepes
HSPSMCARAOILN KOCH .M 1\ . XaparTep 3da3eMIAOWEe Iy i 3aBHCHT OT Be-
JHYHHBL CMROCTHON O TOKQ, OT YCJIOBHH B MeCTe OOpPasOBaHHS 1)TH H
HAPAMCTPOB CCTI.

3 OO.bUINC THE €Iy HaeB 3a3eMISIOWLHC AYTH ObIBAKO1 ) CTOHYHBbI-
M, .S NOPAKTCPH3YKICH HEeNPEPLIBHBIM FOPCHHEM UM HANPAKCHHEM

NOBPCIK, ICHHON (PA3Dl, HPAKTHYCCKH paBHbIM HY KO, [Ipn 210M nepeHa-
HPSUARCHIIC 00PA3Y CICH B MOMCHT BOSHUKHOBCHHUSA 3aMbIKAHIA HA 3EAMITHO
H COClaB.IsieT, KAK H NPH BOSHHKHOBEHHH MCTATLTHYECCKOI O 3aMbIKAHHA,

npusicpuo 2,4 U,

3AICMIAKIOUAR Y I MOKET MMETh APEPRIBUCTBIH («nepeMeralo-
IHHCH») apariep. lanas nyra aBisiCTCs CBOCro po1a’KONMMY TATOPOM,
3aMbIKAHHS H PA3IMBIKAHHA KOTOPOTro HPHUBOAAT K NCPSHANPSIARKSHHEAM

AAPAKICPHBLINH OCOOCHHOCTAMY NCPCHANIPSRCHHI 0T 3a3e\UJIAH0-
LN UM T SABASK0ICH BN 01HOCH ICJILHO 00.1b1UASA, 10 CPABHCHHIO C 1PV~
PHMIT BHLLAME NICpCHALIPsUKCUHT, JIMTEAbHOCTb, @ TAKACS TO, 4TO OHM
ONBATLIBAOT BCIO CCrb JAHHOTO HAMNPAAKCHHA. ITH OCOOCHHOCIH MOUYT
HPHBECTH K HOBPSAACUHHIO NO 1SM WM HHbIM MpUYIHAM 0C1a0.ICHHOH

H30T511HH Y,

32 LlHepenanpsoicenst 6 cemi ¢ U30.1UPOSUIIHOL HEIINPA 160

Beanuiiha nepeuanpsuKCHUH NpH 1YroBbIX 3aMBIKAHUAN HA 3€MTIO
OMPeASI4STCA MOMCHTAMIL FalUeHUsN W 3akuraHusivmu nyru. [epewve-
KQUOUMECH JNTH B OLHHN CIyHasixn MOTYT HMETh MAJ0C HaNpAKEHHE
MOBTOPHDBIN 32411 dHUH (3aMeTHO McHbIe Uy), B ApYrHx — XapakTepH-
3}IOTCA VLICIPBIN BO3PACTAHUEM HANPAKCHUE NOCHSI) FOIMHN 3aKHIa-
HUTA.
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Manbie HAMNPAKCHUA 3AKUTaHHS MOTMYT UMEIb MECTO [pH ApoOoe

HEe0O0AbUIHN [IPOMEKYTKOB B M1a3y NECKTPUUCCKOI MailuiiHbl, B Ka0e.Ie 1
r.11. TIpH 3TOM 3aKHUraHUst JYTH OPOHCNOIAAT PErYIAPHO, H Yepe3 HEKO-
Topoe BpeMs (KaK MpaBui0, MAKCHMY M Yepe3 2-3 MUH) 1y rd 30MbIKOHHS
MepexOIMT B YCTOHYHBYD. OKOHYATE/IBHOE NOracaHHe .1y TH MOWKCT
6biTb AOCTUTHYTO JIKMUIb NYTEM OTKIIOYCHHSA MOBPC/KICHHOIO ) HacTKA.
B0O3HUKAIOUIME MEPLHANIPAKEHUA HA HETIOBPCAKACHHBIN (Pa3ax OJIH3KH K

Ha0.THOAACMbIM TIPH Yy CTOHYMBOH Oy re.

MakcHMYM [EepeHANpPsIRKCHUH 00pa3ye1cs MpH 1 alllicHiH TOKA B
MOMEHT OJIM3KHH K MAaKCHUMYMY HanpsaAeHUs Ha 00.1bion (pase. B y1om
cayyae HA HEHTPAIW CEeTH OCTAaeTCA MaKCHManbHbii 3apal. B cetu ¢
M30TMPOBAHHON HEHTpalbd 3TO Hanpsiaende coctarascet 1,0Ug. Tlo-
BTOPHOE 3Q/KHIAHKUE I)yTU MOKET npou3oiTy cnycra 160-180 raekipu-
YyeCcKHX Ipaly CoB, T.€. B MOMEHT, KOTAa BOCCTAHAB.IMBAIOIICCCSA HANpA-
KeHHe Ha 00.1bHOU (asze vakcumanbHO U pasHo 2,0U, B >Ttowm coyyae
nepeHanpshkeHus coctassaoT 3,0-3,2 U 4.

JANTEILHOCTL MPeIe/ibHbIX NMEPEHANPSKCHUN Takke OrpaHHuCHA,
[IOTOMY U0 MOCIE CEPHH MOCIASA0OBATEAbHBIN 3AXKHUIAHH TPH BCE BO3-
pacTarolled NPOYHOCTH HCKPOBOIO MAPOMEKYTKA .1yla OKOHYATE.ILHO
O0pbLIBACICA, JTHO0, MPOAUTas U30JALMIO H ONMJIAB.IAA J.ICKTPO.LbI, NCpe-

XOJIHMT B } CTOHUHBY 1O.

MakcumanpeHble KpaTHOCTH NMEPECHANPIAKCHUI NMPAKTHUYCCKH HE 3Q-
BHCAT OT HOMUHA.ILHOIO HAMpPSXKCHUA CETH M BSAHYHIBLI €MKOCTHOIO

ToKa. Ilpi yBeanueHuu mocieaHero ayra MOKeT ¢taib 00.1ee \ CToHuli-
BOM M TEM CHU3UTb NMEpPEeHAnpsHKeHU.

Haniude B ceTd ¢ H30IMpPOBAHHOM HEeHTpaibK rpaucdopMaTopos
HAMPAKCHHSA, COCAMHEHHbBIX € 3€MJIEW, NPUBOAHT K HC3HAUHICABHOM)
CHUKCHHIO MAKCUMAIbHO BO3MOXKHBIN IIEPCHANPAKCHHIL

3272 [epenanpsaicenusi 6 cemut ¢ KOMRENCAyUCli ¢ VKOCHIHIO O HORC
HQ e \LT10

[Ipy KoMMeHcaun eMKOCTHOrO TOKa Ha 3EMJI0 M3MEHACTCS Napak-
TCP BOCCTaHOBNCHHS HanpxeHHs HA GoabHOH (aze Nocae roracaHis
AYTH, TIoCKONBKY Ryiloracaiuui peakrop B Heutpanu ceth ( AP ) Me-
WACT Be:tMuuHy U xapakTep HanpsbKeHds B Hefitpaiu. B cxeme ¢ JIP
HANPAKCHUE Ha HelMTpanu HOCHT koneGaTelbHbli xapakiep. Hanpsuke-

--_.-'_-'-‘—-__
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HHC 1A OOJILHON (a3e HOCH T \apaKTep HAUYHHAKWKXCA C 11 18 OHEHHIL,
HOCKO.ILKY HaupsActilie na feiilpanyd  ceTH KO.1e01eTcs ¢ 4acTo10H
w=1 v2Ly ~ L )x Cy,,rne Lp, L -uuayktusHoctd AP U uctouHm-
ka nitadus, C - eMROCTL CCTH HA 3CMIIO, H 3aBUCHT O1 CTCINCHH Ha-
crpoitky JII P Ipn negqokomneHcauiiy eMKOCTHONO TOKA  aMImIdTY A
HAMPSIACHHS Ha O00-AbHOF (d3¢ B 3aBUCHMOCIH OT CTencHU HE/IOKOM-
LHEeHCAalH Mometr coctasmsir, 1,5-1,7Ug, a MakcHManbHOS nepeHanpa-
ARCHHC HAZOpoBLIN diazan 2,7-2.8Uq,.

Hpu pesonaitcion Hac1poiike, MOCKOJIBKY YACTOTA paspala CeTi
qepes JITP pasna upovipunnennon (30 ' ), nanpsaxeHue 1a 13 FOBOM
IPOMEAKRY The HAPACTACT OUCH b MCIACHHO, H10 CIOCOOCTB) T CaMonora-
CaHHIO .1y 11 BCaeacisie nanuuus 3aTy\alils HanpsmeHie Ha HEHTPa-
AH VMCHBIWACICH IPARTHUCCKY 10 HY S, M HA (a3 BOCCTIHAB. 1IBACTCA
HanpszxcHue pasioe Uy, TloyroMy nepeHanpsiAcHiis Ha 310pOBOH (pase
P MOBIOPHONM 3UARHI AHHH B MAKCUMYM HANPAARCHUA HA 00 1bHOIT (Pa-
3¢ coctasiasicr 2,5-2,4 Uy O0a 00CTOsI1C.IbCTBA  NIOAMEPRHBAIOT BAK-
HOCTL 1000 ROMIICHC AL CMKOC THOI O TOKA 3aMbIKAHHS Hd 3SM.THO.

3 c\evdN ¢ 10ROV PAHHYHBAIOLMME PCAKTOPAMH i QTNOIALLHN
KAOC.IbHBIN JTHIHAN 1 PCaK 10PaMH, Y C1aHOBMCHHbIA MCHK1N CERKLIHAMI,
B C\eMAN HCIOMIMRL [T 1dHHA EPCHAMPHAKSHHUA MOy T HPCKOABKO BO3-
pacTit [ OKOO! puiHUHBAIOLLHA PEAKTOP 00Pa3) €T ¢ eMKOCTLIO HATP) 3KH
KO.ICOATC.IbHLIH ROHTY P, B 3aBUCHMOCTIH O f1@pavMeTpoB KOHTYpa i
CTCTICHH PUCCIPOHKID KOMIICHCALMH BO3MOAHO MNOBbIIIEHHE HanpaKe-
HHA HPOMBILLICHHOH H4CI101bl M HEPCHANPAKCHHH HA HPHCOCIHHCHHH,

| 1¢ NOBPCAKICHHE OTCY 1CIBY €.

LlepeHanpsiaciiis 1en BbILLC, YeM BbILE NPOUSCHT HEIOKOMITEHC-
LUHH ¢MROCIHOIO TORA (1 3eMMo. [lepeHanpaKeHU HECKOJIBKO CHIKA-
HIICS € POCTOM CMKOCTHOLO TOK3. JTO MOKET OObACHATCS By Msl OO-
CTOSAIC.IbCTBAMU, KOIOPLIC CBA3AHLI C M3MCSHEHHMEM 4acioTbl COOCTBEH-
HbIN KOJICOAHHH c\eMbl BO-HepBbLIN, POCT éMKOCTHOTO 10K 3aMbIKAHHS
Ha 3CMUIO IIPHBOAHL Kk CHHKCHMIO 4acCIOTb! O0pa3y IOILHNCS Nepetid-
NPsZNCHUH, Y10 ) BE.IMUHBACICS BPCMs 10 00Pa30BatHA MAKCHNMY Ma Nic-
PCHAlPpAARCHUM,  CAC10BUTC.IbHO, YBEAUWYHBAETCA 3aTV\aHue. Bo-
Bropbin, MOMCHT CHHZACHIE YAaCTO B! [IPHBOIHUT K CMEUISHHIO MAKCHMY -
MU OCPCHANPSIKCHHA OTHOCHTENLHO MAKCUMYMa MIHOBSHHOIO 3Ha4e-
HHsl CHHY COM bl YCIAHOBMBIUCTOCA HANPAACHHS.

i
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B pcanbHBIX YCIOBHAX MOMCHT BO30OHOBNEHUA IyTH CIIYHaeH W
MOAKET COOTBETCTBOBATH MEHBIUHM 3HRUYEHHAM BOCCTAHAB.IMBAIOLICTOCH
ganpSHXKEHHUA, a, CNeJ0BaTENbHO, 00pa3yiOIUHECs [iepeHanpsaheHus O) -

AyT MEHbLIE.
3 2.3, [yeossle nepeHunpsaxcenus Hpu  pe3ucmopHoM  3a3€ M 1eH1Ut
Helmpanit

3a3eMIICHHE HEHMTPANU 4epe3 aKTUBHOC CONPOTUBIICHHE (PEe3UCTOP),
pa3psiAKas €MKOCTb CETH B NMPOMEXYTKE MEXKTY FalCHUAMH W 3aXKWra-
HHUAMH NePEeMEKAILUCHCT AYTH, CMOCOOCTBYET CHUKEHHIO AYTOBLIN Me-
DEHAMPAARCHUHA. DTO CHHKEHHE 3aBHCHT OT OTHOLUCHHA AKTHBHOM CO-
CTaBASIOUICH TOKA 3aMblKaHHS HA 3eMil0 K eMKocTHOM( 1,/ I rae I, =Ug
/RN, I = Up3wCy)s B npenene nepeHanpsXeHns yMEHbLIAIOTCA 10 Be-
auunHbl 2,4 Uy, COOTBETCTRYIOLIEH MEPBOMY MHUKY HANPAMXEHHSA HCMO-
BPEAIEHHON (Pa3bl MPHY BOZHUKHOBEHHWH 3aMbIKAHHSA Ha 3¢MIIO.

[Ipeac;ibHOE CHUKREHUE TNECPECHANPSKEHUWH TMpaKkiH4YeCkU HaCTy -
naet npu [/[ =1; nanpHelnee yBenndeHue [, He cka3biBacTCH HA BelH-
quHe MepeHanpsaKeHuHd. [lpeanonaraerca , 410 aKTHBHOC CONpPOTHB.IC-
HHE B HEHTpAaH BCE K€ AOCTATOYHO BEJAMKO M KO3PPHUMCHT 3aMblKa-

HHS HA 3EMJII0 CETH OCTACTCS NMPAKTHYECKH PABHBIM 3.

324 Biusnue akmuenou Hazpy3ku u oamapeu cmamuiecKux KOH-
OEHCAMOPOE HQ NePEHANPANCEHUS NPU OY208bIX 3AMbIKAHUAX HU 3EM.THO

Hasinuue moaxkiouyeHHON K CEeTH aKTMBHOM HArpy3kH BbI3biBA€T 3a-
TyXaHUE NMepPeXoaHbIX MPOUELCCOB NPH AYTOBbIX 3aMbIKAHHSAX Ha 3€MIJIIO
1, KaK C.1CACTBUE, CHHIKEHHE NepeHanpsaKeHHH.

AKTHBHOH Harpy3koi, NOTpeOSIOUICH TONbKO AaKTHBHYK MOLU-
HOCTb, ABJIANOTCS: fnaMIribl HAKAJIKBaHUA ( UCKIIHOYAs JHOMHHECUSHTHLIE
), OBITOBLIC 3AEKTPOHATPEBATEABHBIE U 3JIEKTPOOTOMUTCEAbHbIE NPUGO-
Pbl, @ TAKKe JJIEKTPOXMMHYECKAS HArpy3ka. B 3TuxX 3neKTpHYCCKUX YC-
TAHOBKA\ Harpy3ka ¢/1ara€Trcst M3 YHCTO AKTUBHBIX COTPOTHBIIEHUII.
Apyrue pupr Harpy30K, XOTS U YBEJIMYHUBAIOT 3aTyXaHHE [1€PEXO0IHBIX
POLCCCOB, HO B CYLIECTBEHHO MEHBIUEH CTENEHM.

KaK u3BECTHO, yBenHdeHHEe MEexAy(Pa3oBoi EMKOCTH CETH NPHBO-
AHT K CHIKEHMIO NepeHanpAKeHUs NPH TyrOBbIX 3aMbIKAHMAX HA 3eM-
MO batapen kocHHYCHBIX KOHIEHCATOPOB, YCTalaBIHBaEMble HEMO-
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CPY WIBCHIO Bd pdipsiaesun 6-33 R, 00bIMHO CcOC/UIHHOICS B 1pe-
MOALIHK 1N BCITHUIRLOL 1CM CAMBIM MEK, Ty (Pa30BY1I0 CMKOCTb. CHi-
ARQONT et Hepenanpsiykeii npoasaderca teM 00Jbule, Uend
MCHLUIC CMKOCTHON TOK 3AMBIKAHHS 1A 38M110, NOCKO/IbKY B O0JIbIIEH
CTCHCHH CRAZLIBACTCS HIMCHCHHC MEAR IV (PA30OBOH CMKOCTH CCTH.

3.3, Pesouanichble HoBualicHiis HAUPIARCHHA.

3.3 [ Pesonanciioie noselienst HanpsitceHust 6 cemsix 6-10 kB

13 celsn O-10 kB, pudoraounx ¢ v3onposanioil uelitpaiblo, BO3-
MOZIIBE PC3OHUHCHBIC HOBLILLEHNA BaupaARcHuA. lpuiuboil ux dB-
JAI0TCS NMHOTOKPATHBIC pazpsiiibl ¢MRKOCTH CETH B 1IPOLICCCC Y IOBOro
3AMbBIKAIHS, ucpes ooMoiky Bl rpancdopyaropa HanpaxeHus, HACHI-
UICHHE MALHHTOHPOBO. W OJLIOW 113 Qa3 BeceX TPpancpopMaTopoB Hanpsi-
ACHHS CCLH, Y10 NPHBO LT K YBCJIHMUCHHIO TOKA Hepe3 0OMOrky BH
pasolpesy oovoikh B i pospesacHo TpauchopMatopoB HANpaske-
HHS. Takue NOBPCK.ICHI HA01013I0TCA ¢ TPAHC(QOPMATOPAMH HANpPs-
Achus HEME i HON nipit 02H0(a3HBIN JIVFOBBIX 3aMBLIKQIHAN HA 3M-
SO B CXCMUN ¢ MWILIMEL TORKAMI 3aMbIKAHMSY HA 3eM0 (10 1 A ).

Lipu sasescienn neinpann yepes AI'P uau pesuctop ¢eppopeso-
HAHC HE BO3HHKACT .

> 3.0 Penovenounyun no  npeoomepaiyeniio  (heppopeiotuniciblX
ROGHIMCH I NAIPAICCHI 1 ek oYenino nospescoenust TH 6 cemsx 6-

[0 KB

At KOHTposist 1o, i 8 cetax 0-10 kB, padoTaroutin ¢ 3asen-
ACHHOH HCHTPWILI, CHCANCT [IPUMCHATL TPAHCPOPMIATOPDL HATIPAAC-
Hua HAME-6 1 HANI-10, ycraHaBiBacMble HA WHHAN TH TAUOLLN
[OIACTAH L.

beom B ocetn 6-10 kB nenoawssyvioicsa tpancopmaroper HOM-6,
HOM-10, FITMH-6, ITTME-10. 10 ¢ae1)y €T UCnofib30Batb TOILKO 041
TPAHCPOPMATOP HANPAKCHIG HA YACThL CC1H, padoratouleil pa3ieabLHo C
OCTUALHBIMIE HQC MU Ce L, OCTUILHBIE TPAHCHOPMATOPBL! HANPAKEHHSA,
HMEHOLWIHCCH 3 CCTI PCROMCH Y CTCS BLIBSCTH M3 PA00ThI.

oo B ecin 6-10 kB ¢ rpancdopmaropamu Hanpsienns HTME-0

nan HTME-10 nesosymbkno orpaHuuuTECS 0QHHM TpaHcdopmatopoM
HANPAKCHHS 1O Y CI0OBHIO pA00THE PCISHHON 3aUIMTbl WIH YUeTa JJieK-
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[pOIHEPrHH, TO pekoMerayeTcs 3amena sroporo HIMIT na asa oauo-

(ha3HbBIX Tpancopmalopa HanpskeHus HOM-6 wnn HOM-[0, BK 110-
qaeMbIx Ha 1Ba MEA1Y (PpasHbIX HANPAKCHHA.

PabotaTh B ceTH 6-10 KB ¢ aAByMa 1 Oonce TpaHCPOpMATOPANH (13-
npaxeHHs [TTMH-6 nithn HTMH-10 He pexosenay eres.

Ecnn B cetu 6-10 kB uMeoTCcs TpaHc@opMmaTopbl HANPSAKCHHSA
HOM-6 unn HOM-10, TOo pekoMeHayeTCa HCMNo1b30BaTh TPH 0aHOda3-
HpIN TpaHcopmaropa, He coOpaHHbIX B 3Be31). Kawian ¢aza HOM-6
i HOM-10 ponkHa ObITH MOAKAKOUEHA K 3enJie uepes pesuctop 10

«Ow voutHocTsio 400 Br.

Ecimn B cetd 6-10 UCMOAL3YIOTCS TPaAHCHOPMATOPLI HANPSACHHS
HTMHU-6 uau HITMKA-10, To HEOOX0aUMO B HEH1PA.1b OOMOTKH BKIHO-
yuth pe3vcrop 10 kOm mouHocThio 400 kBT. st 31010 HEOOXO.IHMO
BCKPLITh TPAHCOPMATOP HAMPAKEHUA, BBIHY Th AKTHBH) O YACTb H3 0a-
ka, OTCOE,IMHHTb OTBO,1 HCHTpaNH OT KOpllyca H BbIBECTH HECHTPAlb Ha-
py#&) Hepe3 AOMNOJHHTEILHO YCTaHaBIMBaCcMbld BBO.] 6 1.1k 10 kB.

3.3.3. Pezonancubie nogviwieHuss Hanpaxcenus 6 cenisix 35 kB

B cetu 35 kB, paGoTarouicii ¢ U301HPOBAHHOIT HSHTPaAlbk, H €MKO-
CTHbIM TOKOM 3aMbIKAHHUS Ha 3€MJI10, NpUXxoasimusics Ha oaud TH, He
Oonee 2 A BO3MOXKHbI JIUTEJIbHbIE PE30HAHCHbBIC ITOBbILLICHHS Hanps-
KEHUS MPU JHKBUIAIMH OJIHOMA3ZHOrO 3aMbIKaHHA HA 3€\MJIHO HIM OT-
KnoueHHd BJL. B ceTn ¢ KOMOEHCUPOBAHHOM HEHTPANbO PE30HAHCHDIC

MOBLIICHHA HANPAXKECHHUA 3TOTO BH,1a HC BO3HUKAIO1.

3 34 Perostenoayun no npedomspaiieiio eppopezondnca 6 Co-
msax 35 kB

[l npeaynpexaeHHs BO3HMKHOBEHHs (DEPPOPesOHAHCA PeKo-
MCHIVETCs BbIBOA M3 padOTBI 4acTH TpaHcopmaropos 3HOM-35 ¢
TEM, 4TOOBI BEUUYHHA EMKOCTHOrO TOKA B pacyete Ha ot TpaHchop-

MaTop Hanpsi:keHUs npesbicuna 2 A.

Ecnu BuiBo1 M3 paGotel yacTH 3HOM-35 HeBO3MOAKCH, HANPHAMED,
M3-32 HEOOXOAUMOCTH nuTaHus Lenei P3A nudo cyeTUHKOB IEKTPOI-
"eprun, pexomengy erca 3amena 3HOM-33 na aga 0aHOGMA3HBIX Tpatic-
q)OP\laTopa HOM-335, Bknio4aeMbiX Ha TMHEHHbLIC HANPAACHHS CESTH.

-—-—-_""--—-___
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Y 33 Jlosovtuenus nanpsascenst ¢ cemsax6-3> KB npu 1eno modgas-

HBIN PCHCHMAUX PUGOINGL SO

[Tpi 00pLIBAN  HPOBOOVB  BO3M LIHLIN JIHHHI 2K EpoIepe1adi
(BJI) anoo orkazax suiknodareteli s cesin 6-33 k3 Bo3HHKaCT Heroll-
HohunLil peking. Hacrn eMrocTH cery (odopaasiuuiics nposol BJl)
TePsicl HCNOCPSICIBCHHY 1O CRA3L ¢ HCTOUHHKOM NMHTAHHS 1 OKA3bIBALCT -
CS HOJR.HOUMCHHOK K HCMY 4Cpe3 OUtH 1M HECKOJIbKO 1paHc(opmMaro-
POB C H3OLHPOBAHLING HEH TpAlsMH. EMKOCTH CCTH H O 1OPBABLUICIOCS
nposo@a BJI odOpasyio1 KoHlypul € HECAMHCHHBIMH HHIN KTHBHOC IAMU
$a3z CHIOBLIN IPAHCPOPNMATOPOB, B KOTOPLIN BO3MOWHbLI HC/IHHEHIIbIC
KOJICOAH M, COLPOBOI [AIOILHCCS HTC.IBHO €Y LUCCTBY FOLLHMIT NCpe-
HANPSACHUANM,  OHUCHBINM 1051 O00PY.T0BAHHS, B TCPBYIO Ouepelb,
Tparcopatatopor nanpsacetis i OIH.

336 Perovendayui 1o RPeOORISPAUeHi0 heppopesonldncd npu
HCNW HOWUHBIN PCOICHAMUN 6 cemsy 6-33 kB

JList 1ipe 1O tBPALHCHHSA NOBPEAICHIS 000PY 10BAHHs [IPH HElO. 11H0-
partibi peanvan ceieit 6-33 kB, padotatounin 0¢3 1 roracsitiix peak-
TOPOB H HAMCIOWHN 1PAHCGOPMAIOPB, 34f PY/KeHHbIE MeHee yent Ha 10%q
HN  HOMHHQ.ILHOH  MOULHOCTH, PCKOMCILY CTCH CORPaAlCHHE BpEeMEHH
CY LUCCIBOBANI 1AKOI O PCykKINMA, OIKIOUAA PCACHHONR 3aulTOR (1 HC-
TOYHHMKA 11102105 DOBPCIHK, ICH LI YYUCTOK.

AU 1A J10AARNA CpadaibIBAlL IPH HANPAKCHHH HA 10001 13 (pas,
paBHOM IBOHHOMY  (PA3HONMY HAOOLILEMY DPA0OUEN) HAIPAASHITW.
Bbliepaika BPCMEHH 3aiiiibl JOT/AKHA ObiTh OOABLLIC BPEMCHH BblICPK-
KL BCCX OCIATIbHDBIN AW U, ASHCTBY KON HA OTK.HOUCHIIC [HHTAIOWCTo
BoIk.todare. st cerit. Hpi cpadatimBani 3auiThl 10UKHO O IK-HOUATBLCS
MHTAHHES HAHMCHCC 3Urp) KelHbIX (PHACpOB, SCiM OHH H3BCCPHLI 3api-
Hee, JIHOO [IHTAIOWCH CeKLUH 1M CCIH.

[loc.ie OIR.FOUCHIIT BLIKTIOYATCACH Of JAGHCTBHS [IPCA.1araemoil
3AUINTBE e Iecooopasiio ux AllB, npuucs, no BO3IMOMKHOCTH, MHOTO-
KpaTHoc. B cayvuas\, korna AIIB oka3biBaeTCs HEVCIICHIHBIM, yKa3atl-
Hble (PUIICPBLE HIH CCKLLSA (UHH JIOJIKHDBI OCTABATHECA OTKIKOUSHITBIME A0
Y CTPAHCHUST MTPHUHHE B! TOBLILICHHA HATIPSAKCHHA

HOHCR MCCTa OBPCH (SISt HCOONO, (HMO [TIPOH3BO, Li11b aHATOHYHU
MOHCKY MeCTa 0HOGIA3HOrO 30MbIKAHHS HA 3SMAK B coTH. HaynuaThb

. - i v L
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qONCK HYXXHO OTKJIIOHEHHEM HAMMEHEE HArpyKeHHOro (uaepa, moce
gero MPOH3BOANICA ONEPAaTHBHOE BKIIOYEHHE OTKJIIOYHBLICHCS 4acTH
ceTH Ha BpeMs, JOCTAaTOUHOE IJIs1 KOHTPOJIA HANpsAKeHUH Ha (a3ax CeTH
MO IUMTOBBIM BOJbTMETPAM. ECAH HANpPIKEHUC HA KakOH-TUO0 (ase
peBbILIACT OOee YeM B [Ba pasa BEIHYUHY HandONbiero padouero,
CHOBA OTKIMOUYANOT MPOBEPAEMYIO YaCThb CETH, BKIKOYAKOT (uaep, oT-
KIHOYAIOT CIEAYIOWUMH H [MOBTOPAKOT 3TH ONEpaldy A0 TEX [1Op, NOKaA He
OyJ1CT HalICHO MPHCOCAWHCHHME, BhI3BaBlIce CcpadaThIBaHME 3aLUTHI OT

TOBBILLICHHSA HAIIDAZKCHHA.

L
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[Ipnioaxenite 4.

4.1 Boriepmusacybiii yposenb HAUPAARECHHH H30190HCH JICK-
TPOOOOpy 1oBaist KWaucca 3-35 kKB npi KOMMYTAUHOHHBIX H FP030-
BbIN CPCRANPRACHINLX,

YPOBClb BLLACP/KHBACMBIN  HANPAKSHHH 2I12KTPOOOOPY TOBAHHEN!
3-33 kKB onpy KOMMYTaloHibiX  NEPEHANPAKEHUSAX  ONpeleIieTes
VPOBHCN HCOLHIT QTS ALHLIN HalipsidceHitil, kotopoe Hopamspyerca [OCT
{516.1. {3]. B3 1adminie 4.1, upuBeIeHbl HCOBITATCABHbLIC HANPAKCHHA
AICKTPOOVOPY 10BAHNA 3-35 KB M BblUSPKRHBASMbIH YPOBeHbL KOMMYTa-
LHOHHLIN H IPOSOBLIN HCPCHALIPRACHMIT.

Hlepenost 0 HeHba1eibHOrO  HANPSIACHUA K BbLICPKRHBASMOMY
H30.5ILEHCH 2 ICKTPOOVOPY TOBAIINS YPOBCHIO  KOMMYTAUHOHHBIX MEPC-

HATIPSERSHIE OLpC.lcaneTes], HONOAS M3 OQHOMUHVTHOIO HMCOLITATC b~
HOro  panupsiwkeis  (Uinggr )y KOTOPOC  HOPMUPY ETCH 3],

- - 1
UH'hl,ll h[\lla'* l\h - \3#& leh‘-””t‘l [ﬂ;‘le

Ny- 1,35 - RoDduiert uMiyibCy, VUUTBIBAKLILT YNPOUHEHHE
M30ASUHE IPH OOJICS KOPOTKOM HMIIVJILCE 110 CPABHEHHIO ¢ HMCIbITA-
TCALHBLIM,

K - 0.9 - KOOYpiniine 1 KYMYASTHBHOCTH, YUUTBIBAIOLII MHOTO-
KPaIHOC b BOICHC I BHH HCPCHANPSACCHHIT B BO3MOAKHOS CTAPEHHE U30-
JIALLEL .

Hnas annapaios K =11 u K- =1,0.

BbLCP/RHBACMBIA \ pOBCHbL [PO30OBLIX NCPEHANPAKSHHH 108 31€K-
TPOOLOOPY IOk OnpeaCINCICs 110 GOPMY.IE

Usbrr = 11 Ui~ Un).
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Taonuua 4.1

Bui Bua |{Knacc| Hau- | Opno- Bei- | Hcnbl- | Bbiiaep-
obopy- 'M30Jd- [Hanpsa-| 00Ib- | MUHYT- | AEpPXKH- |Tarenb-| KUBae-
nosa- |LUHH KE- IIe€ | HOE MC- | BACMBIM | HOC Ha-| MbIH
HHA INEK- HuAa, | pado- | mbITa- |ypOBEHb | IPAKE- | YPOBLHL
TpO- KB |4dee Ha- | TeNbHOE | KOMMY- | HHE [PO30-
000py- Nps><e- | HampsA- | TAUMOH- | IO | BBIX Ne-
JOBa- HUE, | KEHHE HbiX HOTO | pECHar-
HHA kB [(Ujmuni) | nepuan- | rpo3o- | psike-
kKB psa-  |BOro M| Huil, kB
KSHHUH | [TVJbCa
(Usbij)s (Ui,
| kB kB
| 2 3 4 | 5 6 7 8
BHyT- 3] 35| 18] 308 44 15,1
PCHHAS Honmva-| 6 | 6,9 25 | 42,7 60 59 4
M30MA- | 0 ag )
s , 10 ’ 11,5 35 59,8 80 77,0
TpaHc- | [5 17,5 45 63.45 108 102.3
bopma- 20| 240] 55| 938 130] 1210
TOpOB
35 40,5 83 145,5 200 181,5
Obner-| 3 | 36| 10] 171 T
HCHHas 6 6,9 16 27,4 -
10 11,5 24 41,0 - -
| 151 17,5 37 63,3 - -
201 24,0 50 85,5 . -

e

M, -
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o R 3 1 5 . 6 7 8
Bin1- T3 36 M 3721 42| 929
{Ejgf::" ,::1‘9,)- 6 7,2 32 4?,6 ~a7 56,1
L ﬂ”'?xa.l::b- 0 1200 42| 65,1 75 71,5
f1apa- | [ 3 17,5 23 85,2 00 93,5
1OF 20 24,0 65 | 100,7| 120 110,
351 40,5 75 | 116,2] 185 | 165,0

, R){S.rmr- 3 3,6 {-. 10 17,IL -~ -
. CleHNAA b 3 3,6 10* 17,1 20* 18,7
a | 6 69 | 16 7.4 .
; 6F 0,9 20* 342 4(0* 37 4
1 , ol o1 2 10| - :
1 | 0% | 11,5 g 47.9|  60* 55
; ; 15 1 17,5 37 6331 - :
| 15% | 17,3 38% 65,1 75% 66

| ' 20 | 24,0 S0 83,5 - -
i | 20% | 24,0 50* 83.5| 9s% 82,3

T3nadenns o TOCT [316.3 oTHOCHTCS K H30AALHKH TpuHCGOPMATOPOB

AMINaPATOB.

4.2 Bbliepkusacybiii ypoBeHs nepeHanpsiKendii yloanunei 3]1€eR-

TPHUECCKHX Mtk

[Hpy BLitiy cKe ¢ saB80/ #3005 1Ms BPALAIOUIMXCS 3ICKTPHYSCRIX MAILTH 00-
JN1344CT BLICOROI DUCKTPHYCCKOIT HPOUHOCTLIO (HCHLITATE 1bHbIC HALIPAKEHIA NPH-
BReJCHbI B Tana.4.2.).

B npoyecee UCOMOs 1enlist o ORKCATYAMANUE 3 1CKMPUYCCRNIe MUltiiiibl NO0-
ECPCNOMICHA HOONCPANHOHRBIM UCNBIMUHUSN NOEBIHICHHBIN HUNDANCCHUZM.

Hpu 6cooc 8 IKCAD amuyiio  (HPUEMO-COUmOUNbIe UCHLINIAHUSL) OOHOAU-
HYPIH oI HCRBIAMCIbNbIC jqanpaxnceist SO [y 21eKmpUyeerkux vaiith cocinas:
DO U8 om jaBOOCKUY ©CRbIMAMCTOHBIX HANPANCeHUTl (mad.1.4.2), yemanoeicH-

oy 1 OCT 183

— T

70 MeTOLMCCA IS YAJSSHIA NO NPHMEHCHHKD OFPIHIHHTENSA B INEKTPHHECKHX CeTiX 6-35 KB




WM

[Ipy OTHOCHTENBHO BBLICOKOH MPOYHOCTH HOBBLIN MAWUHUH CBEIEHHS O CHH-
skeHUH OPOHHOCTH U30JAUMHM MALHH BO BpEMS 3IKCMNyaTauHd MNPIKTHYHECKH OT-

cyTCTByIOT
B 3kcniyatauMHd HCIbITATENbHbIE HANPAXCHUA MPHU NPOPHUIAKRTHYECRHX HMC-
neITAaHUAN A8 dnexkTpoasurarene cocrtasaser (Uy+1), a ans redepartopos (1.3 -

1,7) Uo

3a pyOex»OM BbINOJNHEH Oonbmiold 00beM HcCi1efOBaHHM HMNYJALCHOIl MNpo-
yHOCTH MBOTSLHH ABHUrareneid ¥ Ha OCHOBE MONYYEHHbIX AAHHbIN Pa3paldoTaHbl
pehOMEHAALHY M0 AOMY CTHMbIM HMNYJIBCHBIM BO3JACHUCTBHAM Ha 3aAhHMaxX MaLH
JTH peKOMEHIALHU COrJ1acOBaHbi MeXAyHapoaHsiMu optanizauussu (CHIPO,
M3K)} d nptiHaTh! MPAKTHYECKU BO BCcex cTpaHax llpuUHATas \apdhTEPHLTHRE JO-
nyCTUMbIN BO3AEHCTBUA NpHBeJdeHa Ha pHC 4 ]  XapakTepHCTHAA ABNACTCR
HUAKHeH orudarolledl BblAEPAUBAEMBIX HANPSIACHHIT B PYHKUMH 1IHUHLI QPOHTA
AeHCTBYIOUICrOo WM} Abca HanpskeHHs HanpsxeHus OTHe(CHbl k aMilIHT) e
HanOoJibiiero padouero dazHoro HanpsxeHus Ud TlpuBegeHHble kpaTHOCTH BO3-
AedCTBUH CYHMTAKOTCA OONYCTHMBIMHU JNA BpaALIAtOWMACA MalliH COBPEMEHHOH
KOHCTPYKUHH, BKIIOYasA MAalliHHbI C COCTAPUBILUEHCA H30 TAUMEH

B ananasoHe anuH OpPoHTOB OT 5 10 0,2 MKC 3HAaYeHHA BblACPAHBACMbIN Ha-
NpAXXeHHH JTHHEHHO CHHXXAETCA U3-3a HEPABHOMEPHOIO pacnpeeiieHHUs Hanps Ahe-

HUS BIOIL OOMOTKH
Taoaiua 4 2

MotuHocTb an HomuuaneHoe HcnbiTaTeNb- HonycTtunoe
Mawunsl, kBT HampstXKeHHe  3J1 |HO€  HalpsiKeHHe, | HanpsKeHHe, kB,
MaluuHbl, KB kB,
) 3,15 I 20,+1=73 10,3
6,0 1 204+1=13 18.4
ITo 1000 6.3 20, +1=13.6 | 19.2
10,0 2U,+1 =21 | 29,7
105 | 20 +l=22 | 31,0
B I ERE T 2,5U,=79 | 111
60 | 2s5U,=1s | 212
Ceoeiuze 1000 6,3 - 2,5U= 15,75 22,2
10,0 I 2y, +3=23 32,5
10,5 | 2U,+3=24 | 338

Merosmvackie YKAZ3HHA N0 NDHUMEHEHHNIO OrPaHUYHTENEH 8 INCKTPHYCCKHX ceTax 6-35 «B 71



Taonuya 4 3 MenbiTaTenbHble HaNPAXEHUA MydT CUNOBLIX Kabenen ¢
NPoNMTaHHou GymaxHon naonsaumen (MOCT 13781.0-86 E )

CoEANHNT GNLHBIE MyMTol BCEX | KOMUEABIE MydTh! HAPYXHOW YCTAHOBKM |
TUNOB

i Hanpsa weHue [lencrayroliee IHa4EeHUE MaKCMM3nbHOe |
NOCTOAHKOIO Tona 1 kB nepeMeHNoro Toka «B 3HAYERUE |

Urom B UMNYNbCHOro

| l ) | nanpswenus, kB
MydhTet na |Mydiel Ha] Myl Ha EcyxEM noa nONAan | cpesan-
nalenoHuix | OTpedkax | oTpe3kax | cocton- | aowaem | Bonka Hag |

MNHUAX rabena | kabena*2 HAM BONHA
1 L s T T 8 6 15 18
I3 1
3 5 | 18 25 1 27 |20 % 2| 52
D a5 | 32 | 3 | 26 1 80 | 73
10 60 | s0 | 4 1 46 34_1 80 [ 100 _
20 | 100 | 100 68 | 15 55 125 158
(35 | s 175 | 100 | 110 85 . 195 | 240

*1- NPORCAXMUTENEHOCTe UCNBITAHNS NOCTOAHHBIM TOKOM 10 MUH

*2 - [NPOAONKUTENLHOCTb UCNLITaHKUA COBQUHUTENBHBIX MY(T NEPEeMEHHbiM TOKOM 40
Npumedannn  CoeAnHUTeNbHLIE W KOHUEBbIE My Tl 4NA Kabenen ¢ nnacTmMaccoBown
M30NALWEe M A0MmHE BoiQepXUBaTb NOCNE MOHTAXa Ha KabenoHON NUH®A
NCMNBITATeIEHOC HANPRXKEHWE NOCTORHHOIo Toka 6 UnoM 8 TedeHne 10 MuH

2 UNenbiTaTenbHbie HanpPRxXedus 4Na KoHUeBbiX MydT HaPyXHOW
YyCTar0Br ANA habenNeit € OyMaxHOW U3oNALMeEN u kabenen ¢ nhacrmaccoson
UI0NALMEN HE HanpaxcHUe 3-0 kB 04MHAKOBbI

3 My@tet ann kabeneun ¢ NNacTMACCOBON U30NALNER QONAKNDB!
BbiePBaTe B TENCHUe 4 Y4 cnegyioline uiNplTaTeNbHbie HanNPAXenna NepaMerHoro

Torka 50 [y
UHOM wB 0 66 1 3 6
Uncn «B 25 4 8 15

Tabnunya 4.4 WNCnbiTatenbHoe HanpaxXeHne BbINPAMIIEHHOTO TOKa, KB,
ANA Kabeneun ¢ ByMaxXHOU UionAaUUew

el

p—

) KaBenbHble NUHUK C HOMNHAMBHBIM HANPFKEHAEM
Bug UCNblTaruns kB3
3 6 10
. 3 _ 1 1c 26 ] 35 ]
OCAw NPORNARKW U
T 18 60 100 175_*
S ) —
flacne nanuTanbHoOI o il
DEMONTA 30-50 90-70 100 175
B skcnnyarauaun 30-50 | 506-70 I*ao?mb 150-175
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Puc. 4.1 3aBucumoctsb BblaepXKHBAEMbIX H30JIALNEH deKTPOABUTATEEH 6
KB uMnynecHpix Bo3aeficTBHEA OT ANHHDLI GPOHTA HMITY 1CA.
l- nnsa nBurateneii no 1000 kBT,
2- nns geurateneit 6onee 1000 kBT.
-—-_.__\____-_—_ _ -_-———_-—-_-_—_—-____-___-____.______—___—_
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MeToMuYecikkue YKa3aHdsA 10 NPHMEHEHHIO
OFPAHHYMTEICH LHePeHANPSIAKEHNH HeJJHHEHNbIX

B JICKTPUHYECCKHX ceTsax 6-35 xB.

3akaz Ne 12, Jlara 10.05.01 . ®opmar 60x90 1/16
ObneM 4,735 1151 Tupax 500.

OTrieuarano OO0 “Cornporsk-117
123022, r. Mockaa, yi1. Ilpecuencknii Ban, 1.6, crp. 1




