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1. OBIIIME ITOJIOKEHUSA

1.1. OtnoxeHue ToJ0Jie/la, ©3MOPO3U ¥ MOKPOTO CHeTa* mpe/CTaB/isieT OOJBIIYH0 OMAacHOCTh ISt
HOpPMaJIbHOM 3KCILTyaTallvy BO3YyIUHbIX: TUHUH 37eKTporiepegauu (BJI).

* B panbHeMIeM BCe BUZIbI TOI0JIeHO-H3MOPO3€eBbIX 00pa30BaHu KIMEHYHOTCS TOJIOJE/[OM.

1.2. OTnoxxenus rojiojiefia MOIyT BbI3BaTh:

a) pa3peryJyiMpoBKY MPOBOJIOB ¥ TPOCOB U UX COMDKeHHe MeXXly co00ii;

6) cOmmwkeHue TPOBOZOB M TPOCOB IIPU UX IIOJCKOKe BC/AEACTBHE HeOJHOBpeMeHHOro cbpoca
rosiosiefia;

B) IUISICKY TIPOBO/IOB;

r) 0OpBIB IIPOBOZIOB U TPOCOB;

[l) paspyllieHue o11op;

€) TepeKkphIThe JIMHelHHOW u3oisauuy BJI mpu TasHWMM BCAeCTBUE 3HAUMTE/NBHOIO CHIDKEHUS
JIb/IOpPa3psiHbIX XapaKTepUCTUK H30JIITOPOB N0 CPaBHEHHUIO C BIaropaspsiZiHbIMU XapaKTepHUCTHKaMH,
0 KOTOPBIM 00BIYHO BbIOMPAETCST HeOOXOIUMBIN YPOBEHb JTMHEHHOUN U30JISLWH.

1.3. Haubosee 3¢ dekTHBHBIM cpeicTBOM OOpBOBI C TOJIONeAOM SIB/ISIETCS TlaBKa rosonesa. OHa
TM03BOJIsIeT B KOPOTKUI CPOK YAa/UTh FOJIOJIE].

1.4. Tlpu npoektrpoBanuu BJI, Tpacchl KOTOpBIX MPUXOJAT B pallOHax rojoneJHOCTH, a TaKXe B
paiioHax UWHTeHCUMBHOM M 4YacTOM TUISICKM TIPOBOJIOB, TIUIaBKy ToJiofiefla PeKOMeHAyeTCst
Npe/lycMaTpyBaTh Ha IIPOBO/ax JIMHUM HanpsbkeHueM fio 220 kB BkmtounTesnbHO. [11aBKa rosonesia Ha
TpOCax JOJ/DKHA TIpeyCMaTpyBaThCs B TeX C/ydasx, KOrZla BO3MO)KHO OIAacHOe TpUO/rDKeHHe
OCBOOOJMBIIMXCS OT rOJI0JIefia MPOBO/IOB K TPOCAM, TTOKPBITBIM T'OJIONE/I0M.

Ha ymuanax 330 u 500 kB B yka3saHHBIX paiioHax, a Takke Ha BJI 35-220 kB B III paiione
TOJIOIEIHOCTH BOMPOC 00 OpraHW3alvd TUIaBKK TOJ0/iefia O/DKEH pellaThbCsl Ha OCHOBE TEXHHUKO-
SKOHOMHMUECKOTO aHaiM3a 1]e/1ec000pa3HOCTH ee TPUMEHEHHsI C YUYeTOM aBapUHOTO HeJ0O0TITyCKa
SHEepruy IoTpebuTessM, a TaKKe 3HaUeHHs JIMHAY B SHEPTOCUCTEMe.

ITnaBka rosonesa Ao/pkHa ObITh TipegycMoTpeHa Juisi BJI, MOCTpOeHHBIX 110 HOpMaM, KOTOphIE He
COOTBETCTBYIOT TPeOOBAHUSAM JIeHCTBYIOIMX HOPMAaTHUBHBIX JJOKYMEHTOB.

1.5. VICTOUHMKMA TMTaHWs CXeM I[UIaBKH TOJI0/iefia JIOJDKHBI ObITh pasMellieHbl Ha Haubosee
KPYITHBIX Y3/I0BBIX MOJCTAHLUSAX SHEPrOCUCTEMBI M3 UMC/IA PACIIO/IOKEHHBIX B CHUIBHO TO0/IeHBIX
padioHax. Pa3paboTka TpOeKTOB yCTaHOBOK IyiaBku romosiefa (YIII') v cxeM TuiaBKM /IOJDKHA
NIPOU3BOJUTHCS] OZIHOBPEMEHHO.

1.6. IlnaBky rososeza ciefilyeT HauMHaTh MPU JOCTH)KEHUW HOPMATMBHBIX T0J10JI€/[HO-BETPOBbIX
Harpy3oK Ha rpoBofax. YtoOrl obecrieunts 310 TpebOBaHHe Ha BCEX JIMHUSX, B3aMMOCBSI3aHHBIX I10



peXXMMYy IUIaBKA Trojojefa, CjleflyeT YuUTbIBaTb peaJbHble Harpy3kM W HalpabjieHue
roJI0/IeJOHECYIIIero IMOTOKA 10 OTHOIIeHHIO K Tpacce BJI, mosToMy Ha 4acTH JIMHUI TUIaBKy rosonefa
c/ielyeT HauMHaTth 3abaroBpeMeHHo. OuepeJHOCTh TUIABKH OMPE/eIIeTCsl C YUeTOM OTBETCTBEHHOCTH
noTpeOuTesiell U HaMTMuKsl pe3epPBHOTO MUTAHUS.

1.7. MunHuManeHO Heob6xomuMoe KomuuecTBo YIII' B 3/IeKTPUUECKOW CETH MAO/DKHO OBITh
JIOCTaTOUHbIM [I/151 BBITIO/THEHUS TI/1aBKU roJiosiesia Ha Bcex BJI 3a 12 u gst cetu 110 kB u BbIie 1 3a 8
y ajis cetu 35 KB.

1.8. Eciu otkmouenne BJI 110-220 kB mpUBOAUT K TepepbIBY 37€KTPOCHAOXKEHUs], TJIaBKy
rojiofiefjd PEKOMEH/IyeTCsl TPOBOAUTE C T0 (ha3HbIM BbIBOZIOM BJI 13 pabotel. [Ipyu HECOOTBETCTBUU
KauecTBa HAampspKeHWsT Ha [MMHAaX Harpy3ku tpeboBanusm T'OCT 13109-69 wenecoobpa3Ho
TIpe/lyCMaTpUBaTh MEPOIIPUSTHS TI0 CHMMETPUPOBAHUU HETOJTHO (ha3HBIX PeXXUMOB paboThI CeTH.

1.9. [Inad cHwKeHMs1 3aTpaT Ha OpraHU3alMi0 TJIaBKU Tojosiega Ha BJI ¢ pacujenieHHbIMU
MPOBO/IaMK  11e/Iec000pa3HO  COOpYXKaTh WX C W30/MPYIOIUMH JMCTAHIIMOHHBIMH PacliopKaMu.
Paccrosinvie Mexx/ly pacriopkamy AOJDKHO ObITh TakKUM, UTOOBI MPEJOTBPATUTh CXJIECThIBAHUE MEXAY
npoBoiamu (ha3bl MPU HEOJHOBPEMEHHOM cOpoce rososesa.

1.10. [nsi cBOEBpeMeHHOTO MpeAyTpeXkieHnss 00 OmnacHBIX Harpy3kKax OT TojioJiefia [IO0/DKHBI
TIPOBOJUTBCSL  CrielaibHble HabmogeHus. C 3TOM Lie/bl0 3apaHee [O/DKHBI ObITh OMpPEeZAEe/eHbI
KOHTDOJIbHbIE TOUKW Ha JIMHUM, TO/BEpraloliyecs CUIbHOMY o0siefieHeHUIO (0ObIUHO B Hambosiee
BO3BBIIIEHHBIX MECTaX TPACChl), M0 KOTOPbIM MOXXHO CyJHTh 00 OMAacHOCTU T0JI0eA000pa30BaHuUsl.
HabmtoieHust MOTYT MIPOBOJUTHLCS HEMOCPEICTBEHHO Ha JIMHUM 3JIEKTPOTIepejaul Wik Ha CrielyanbHO
CMOHTHPOBAHHBIX I'0JI0JIeJHbIX MOCTAaX.

IMpu opraHu3aLuu Hab/FOeHHH 3a ro/o1e006pa3oBaHUeM Ha OTBETCTBEHHBIX JIMHUSX, Ije MOXKET
ObITh TOJIOMIE]] C TOJILUHON CTeHKH 15 MM U Gojiee, pEKOMEH/IYeTCsl YCTaHABIMBATh ABTOMAaTHUECKHe
CUTHA/IM3aTOophbl, KOTOphIe NepesjatoT Ha MOACTaHLIMI0 CUTHAJ O IOSIBJIEHUU 0J10J/1ela OIlpejie/leHHOIO
Beca B TIpoJieTax, TMOJABEP)KEHHBIX CUIBHOMY 00OsefieHeHHI0. VcripaBHOCTh UM TpaBWIbHasi paborta
CUTHA/IM3aTOPOB JI0JKHBI [TPOBEPSIThCSl HEIOCPECTBEHHO Iepes] Fo/10/1eHbIM CE30HOM.

1.11. Kak mpaBusio, cxema IJIaBKH r0Ji0Jiefja [I0/DKHA BBOJUTHCS B pabOTy He mo3zHee, ueM 3a 1,0 u
1oC/ie KOMaH/[pl AUCIeTyepa O MpUMeHeHUH I1/1aBKU.

C 9Toil Lenblo A0/DKHA ObITh 3apaHee MpopaboTaHa TOC/IeA0BATe/IbHOCT BCEX OIepalui 1o
cOOpKe cXeMbl MJIaBKU U BHITTOJTHEHHE MepOTPUsITHH, 00ecrieunBaroInx ux ObICTpoe 3aBepiieHue. s
cOOpPKM CXeMbl T[JIaBKM TOJIofiefla JO/DKHBI  UCIO/b30BaThCs  KOMMYTALMOHHbBIE — arrapaThbl
(BBIK/TFOUATE/H, Pa3beAUHUTE/TH, OTAEIUTeN) C AUCTAHLMOHHBIM YIIpaBJIeHHeM U JIMILIb B OTAeTbHBIX
C/lyyasix - C TPUMEHEHWeM pYUHbIX TIPUBOZIOB. BpemeHHble coeiuHeHusi, cobupaembie Ha OosTax,
11eli¢bl, HaK/IaAKA, 3aKOPOTKH U T.I1., He JOITyCKalOTCS.

1.12. Cbopka u pa3bopka CxeM IJIaBKM 0JI0/ie[ja TIPOM3BOJUTCS 0 CITeUaNbHbIM POrpaMMaM,
TpeyCMaTpUBAIOIL{MM BblZjauy [JUCIIETUEDOM KOMILIEKCHBIX OINEepaTUBHBIX 3aJjaHUi C Y4eToM
MaKCUMa/bHO BO3MO)KHOW O/IHOBPEMEHHOCTH TIPOW3BO/ICTBA OIepalvii, BK/OUas HeoOXoAuMbie
V3MeHeHUsi B pesielHOoN 3amute. Bo Bcex ciiyuasx HeoOXOJUMO MpeAyCMOTPeTh OJIOKMPOBKU OT
ommmboK npy cO60pKe CXeM TUIaBKU.

1.13. PeneiiHass 3aliyMTa YCTPOMCTB IUIaBKM TOJ0jiefida U 3/IeKTPOYCTAaHOBOK, THWTAIOIIUX 3TH
YCTPOWCTBA, /I0/DKHA COOTBETCTBOBaTh TPeOOBaHUSIM AedcTByroumx I1Y3 u PyKoBogsImMx yKa3aHUid
10 TPOEKTHUPOBAHHIO YCTPOWCTB IUIABKK Tosiosiefia. BbInosHeHWe pesieiiHO# 3allliThl yCTPOMCTB
TUVIaBKK TOJIONefla, Kak TpaBUIO, He [IO/DKHO OOyC/IOB/IMBaTh W3MEHEHHWM B CXeMax W
(hyHKIIMOHUPOBAHUY 3aLUT CMEKHBIX 37IeMEHTOB U CEeTH B 1[€JIOM.

2. PACUETHBIN TOK U BPEMSI IVTABKH I'OJIOJIEZA HA TIPOBOJJAX 1 TPOCAX
JIMHUU 3JIEKTPOIIEPEJJAUN

2.1. Tlpu omnpejeneHVH TOKOB M BpeMeHHM IUIaBKM HeOOXOJUMO YyuWThIBaTh SHEpPrMI0 Ha
pacn/aB/ieHre /b/ja, Ha TeI/IO0T/Jauy B OKPY)Karollyt0 Cpe/ly U Ha HarpeB IPOBOJA /10 TeMIlepaTyphl,
NP KOTOPOM MO’KeT HauaThCsl I/1aBjeHHe /bja (TMepel] BK/IOUeHHMEM TOKa IJIaBKM TeMmIlepaTrypa
MPOBO/Ia MOXKET ObITh 6/1M3Ka K TeMIIepaType BO3yxa).

2.2. TlnaBky rososefa CiefyeT TIPOM3BOJUTh BO3MOXKHO OOJBIIMMM TOKaMH{, UTO TMO3BOJISET
ObICTpee 3aBepIINTb ee M BOCCTAHOBUTh HOPMalbHYI cxeMmy paboTbl cetd. OZHOBpEMEHHO 3TO
Cr1oco6CTBYeT YMeHbILIEHHIO 3aTpaT 3JIeKTPOSHEePrUy Ha IUIaBKy, ITOCKO/IBKY SHeprus, oT[aBaeMas B
OKDY’KAIOIIYI0 Cpefly, HeloCpeCTBeHHO 3aBUCHUT OT JJIMTeJIbHOCTH oborpesa.

2.3. PexxuM TUIaBKM TOJI0/Iefja OJDKeH BBIOMPAThCs 1o Haubosee obieieHeNIoMy y4acTKy JMHWH,
MO3TOMY I/IaBKa OyZIeT POA0JIKATECSA U TOTZa KOTrJa B MECTax C MEHBIIEH TOMIUHON CTEeHKH TOJIoJes
0CBOOOJWT MPOBOJA, U OHM HAUHYT WHTEHCHBHO HarpeBaThCs. IIpy HepaBHOMEPHOM 00sie/ieHeHUH
JIMHUM MOTYT BCTpeYaThCs yuaCTKH, Ha KOTOPBIX ToJojie[, BooOije He obOpa3zoBancs. Ilo3tomy
npeiesibHbI TOK IUIAaBKM TO/ojiefia [JO/DKeH BhIOMpaThCs C y4eTOM HarpeBa IIpoBoZa (Tpoca), Ha
KOTOpPOM He ObIJI0 rojiosesia.

[JomycTrMas TeMIiepaTypa HarpeBa IpoBO/a OTpeZiessieTcsl ABYMsl YCIOBUSMHU:

- COXpaHeHHeM MeXaHH4YeCKOH MPOYHOCTH MpoBoza (Tabm. 2.1);

- IprbJ/IVKEHVEM BO BpeMs1 TJTABKH MPOBO/IA K 3eMJIe WJTH TlepeceKaeMbiM 00beKTaM.



Tabmwmia 2.1

JonycTumas TeMnepaTypa HarpeBa poBo/i0B NPH IIaBKe roJ10/1e/ia 10 YC/I0BHIO
MeXaHHYeCKO MPOYHOCTH NPOBO/IOB

ITpoBoga Jonyctumas TeMiepaTypa HarpeBa npoBojos, °C
OnutensHbiii pexkuM | TTOBTOPHO-KPAaTKOBPEMEHHBIM PEXKUM
AstoMyHYeBbIe 90 120
MepHzble 90 120
CrasieantoMUHNEeBbIe 100 130
W3 amromunureBoro criasa AJK, AH 80 100

Ha Bpemst M/1aBKH rojiojiefia C YUeTOM ee KPaTKOBPEMEHHOCTU JOMYyCKAaeMble PACCTOSHUS MEXIY
NIPOBO/IaMU U 3eMJIeli UK NepecekaeMbIM 00BeKTOM NpHBeZieHb! B Tabi. 2.2 u 2.3.

Tabsuriia 2.2

HaumeHnbme paccTosiHusi MeXAy npoBogamu BJI u 3emsiell nin nepeceKkaeMbIM 00beKTOM,
AOMYCTHMBIe Ha BpeMs IVIaBKHU

O6mekT, nepecekaembiii BJI PaccrosiHre 1o oobekra, M, a1 BJT
HarnpsbKkeHreMm, KB

35-110 220 330 500
IToBepxHOCTb 3eMJIH:
HeHaceJ/IeHHasi MECTHOCTb 5 6 7 7
Hace/ieHHas MECTHOCTb 6 7 6,5 7
IIpoBoja nvHMY CBSI3U 2 3 4 4
JKese3Hble OpPOTY IMPOKOU KOJien 6,5 7,5 8 8,5
ABTOMOOU/IbHBIE JOPOTH 6,0 7 7,5 8
ITpoBo/ia TPaMBaMHBIX U TPOJIIEHOYCHBIX JTMHUN 2 3 4 4

Tabmura 2.3

HauMeHbIIIHe pacCTOAHUS MeX/y IPOBOJaMH MJ/IH MeXAY IPOBO/JaMH U TPOCaMH
nepecekawmuxcsa BJI, fonyckaemblie Ha BpeMs IJIaBKH

Jmna niponera BJI, m PaccrosiHMe Mexxy IpoBoZaMy, MPOBOZaMU U TPOCaMH (M) MpH
PACCTOSIHUU OT MecCTa TepeceyeHus A0 Omkaimeit ormopsl BJI, M
30 | 50 | 70 | 100 | 120 | 150
IMpu nepeceuenuu BJT 330-500 kB Mexxay coboii u ¢ BJT 6o/iee HU3KOTO HATPsHKEHUST
o 200 4 4 4 4,5 - -
300 4 4 4,5 5 5,5 6
450 4 4,5 5 6 6,5 7
IMpu nepeceuenuu BJT 150-220 kB mexxay coboti u ¢ BJI 6osiee HU3KOTO HaTPsHKEHUS
o 200 3 3 3 3 - -
300 3 3 3 3,5 4 4,5
450 3 3 4 5 5,5 6
ITpu nepeceuennu BJI 20-110 kB mexy coboii u ¢ BJI 6osiee HU3KOT0 HanpsiKeHUs
o 200 2 2 2 3 - -
300 2 2 3 3,5 4 -
ITpu nepeceuenuu BJI 10 kB mexxay coboii v ¢ BJI Gosee HU3KOTO HampsKeHUst
o 100 1 1 - - - -
150 1 1,5 1,5 - - -

ITo gomycTUMBIM Ha BpeMsi IJIaBKM PACCTOSIHUSIM MeXX/ly TIPOBOJIOM U 3eMJIell Wi NepeceKaeMbIM
00BEeKTOM oOrmpeJesisieTcsl CTpefia MpOBeca, COOTBETCTBYIOLIee eli MeXaHMYeCcKoe HampspKeHHe B
TIPOBO/Ie M AOTTyCTHUMasl TeMIlepaTypa HarpeBa ITpOBOJa.

2.4. Tlpu ompeneseHNM HaWOONBIIMX [OMYCTUMBIX TOKOB TIUJIABKM TeMIIepaTypy Bo3lyXa M
CKOpOCTb BeTpa IPUHMUMAIOT 10 Hab/II0JeHUsIM MeTeopOJIOrMUeCcKUX CTaHLMH UK TO/0JIeJHBIX TOCTOB
Ha y4acTKax co cnabbIM rososiefjloM WIM B MeCTaX, IJie OH He obpa3yeTcsi B MOMEHT IpOBeJeHHs
TIaBKU rosiosneza.

OripeziesieHre HaUOOJIBIINX [JOMTYCTUMBIX TOKOB I/TABKM MOXKET OBbITh IPOU3BEZEHO 110 hopMyIie:
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rje I, - HanOOJTBILINIA JAOMYCTUMBIN TOK TJIABKU, A;

lon - compoTHBIeHKe 1 M MPOBO/Ia WM TPOca TIpH JIONMyCTUMOM TeMriepaType mposoza, OM (M.
Tabs. I11.1);

d - AvameTp MpoBO/ia UK TPOCa, CM;

€ - TIOCTOSHHasl JIyueMCITyCKaHWs (AJi1 MeJHBIX U aJlOMHUHHEBBIX TIPOBOJIOB HMeeT 3HaueHue
nopsigka 0,6, 51 cTabHBIX TPOCOB - nopsigka 0,3);

ton - JOTyCTUMaAsI TEMIlepaTypa HarpeBa rpoeoja, °C;

t - Temmneparypa Bo3ayxa, °C;

V - CKOpOCTb BeTpa, M/C.

IlepBass popmysia mprMeHsieTCsi AJisi TIOTOABI CO CKOPOCThbIO BeTpa MeHee 1,0 m/c; BTOpas - CO
ckopocTeto Betpa Oomee 1,0 m/c, B Tabn. I11.2 mpuBeseHbl HauOOMbIIME TOKW TIUIABKU [Jisi
XapaKTePHBIX TTOTOJHBIX YC/IOBUM.

2.5. Bpemsi 1u1aBKHM T0JION€fid 3aBUCHT OT 3HA4YeHWs TOKA, Pa3MepOB M TJIOTHOCTH TOJIOJEeHO-
H3MOpO3€eBbIX 00pa30BaHui, UX (HOPMBI, CKOPOCTU BETPA U TEMITEPATypPbl BO3AyXa.

Pacuer TpeOyemMOro Toka ¥ BpeMeHH I/IaBKH B JJIUTELHOM PeXXrMe MOKeT OBbITh MPOU3BeZieH I10
thopmyye:

At 0,045y, D’ R

IRv=— +10yab+ =22 (R +0,22—2)At+ 3 Cy, SAL 23)
(] 1 TO Tl 1g7

rze I, - TOK 1aBky, A;

R - conporuBnenue 1 M nposoga unu Tpoca npu 0 °C, Owm;

T - BpeMsl IJIaBKY, U;

At - pa3HOCTb MEX[y TeMIIepaTypoi IpoBoja 1 Bo3ayxa, °C;

Yr - 00BbEMHBIH BeC rojioe/a, I/CM ;

b - TonmyHa cTeHKu rosyosnesa, cM;

d - IvameTp TpoBO/ia, CM;

D - BHellIHU# AaMeTp TIPOBO/IA C T'OJIOIEOM, CM;

R, - TemnoBoe compoTHBieHHWe 1 M roJ0jie[HOrO LWIMHJpPA MpPH Iepexofie OT BHYTPEHHeH K
o

o M
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R.1 - TETJIOBOE COMPOTHB/IEHKE TIPU Tiepexofie ¢ 1M JJTMHBI Hapy>KHOM MOBEPXHOCTH 00J1e/IeHeI0ro

]

M
TIPOBO/IA B BO3/yXe, ;
Bt

(2.4)

1

R, :m JJIS TOJ10J1e 3, (2.5)
1

TO JJ1s1 3MOPO3H, (2.6)

0,04D +1,1JUD
A - KO3(Q(HULMEHT TeIIONPOBOJHOCTH, ISt /Ibjia IIPUHUMAETCS paBHbIM 2,27 - 107 | a 111 U3MOpO3u
T0 JOUHTHLIBAETCsI 10 (hopMmy.ie:

A= (2,1 +42y, +216y?)10%, Br/cm°C, 2.7)

C - TemioeMKOCTb MaTepuana npoBoga Bt - c/(r-°C) ansa cramu 0,462, ans amomunus 0,92, ns
menu 0,38;

Yn - 00BEMHBIN BeC MaTepHasa MpoBo/a, I/cM>;

S - ceuenwe MPOBO/IA, CM>.

B nipusioxkeHnu 2 nipuBefieHbl TpadUKy 3aBUCUMOCTH TOKA ¥ BpeMeHH TIJIaBKH T'0J1071e/1a, TI0/Tb3YsICh
KOTOPbIMH MO>KHO OIpe/Ie/UTh TpeOyemble 3HaueHHs] TOKOB MPU Pa3/IMYHON [JTUTETBHOCTH IIIaBKH
Ji/151 XapaKTepUCTHK NPaKTUYeCKHUX CIy4aes.

2.6. TlnaBka rosnosefa TOKaMH, TIPEBOCXOJALIUMHA JIUTEIbHO [OMYCTUMbIE MO0 YCJIOBUIO HarpeBa
TIPOBO/IOB, MOXKET IIPOBOJUTLCS B TIOBTOPHO-KPAaTKOBPEMEHHOM pekuMe. MeTofuKa pacueTa pexuma
I/1IaBKH B TTIOBTOPHO-KPaTKOBPeMeHHOM pexkuMe K3 rpuBesieHa B IPUIOJKEHUU 3.



2.7. YuuTbiBasg BO3MOKHOE H3MeHeHHe TMOTrOZHBIX YCIOBUM M TOTPeIIHOCTU B OINpefe/ieHuH
pasMepoB, IIJIOTHOCTH TOJI0jIefia U COMIPOTHB/IEHHs IPOBOJOB [jisi obecrieyeHNsl Hale)KHOM TI/IaBKU ee
MIPO/I0/DKUTEIBHOCTD CJIeJ[yeT yBeanunBaTth Ha 25-30% 10 cpaBHEHHIO C PaCUeTHOH.

2.8. 3HaueHue TOKa U BpPeMeHU IJIaBKM OJHOCTOPOHHEro rososefa C TOMMHOW cTeHKH 10 MM
XapakTepHOM [/ BO3HUKHOBEHMsS] IUIACKA TIPUMEPHO COOTBETCTBYET BpeMeHHU  IJIaBKU
LMJIMHJPUYECKOT0 ToJiojiefja C TOJIMHOM CTeHKH 5 MM. B mnpunoxeHuu 4 mpuBefieHbl 3HaueHUs
TpebyeMbIX TOKOB U BpeMsl II/1aBKH, I10/IyUeHHbIe SKCIIepUMeHTalbHbIM ITyTEM.

2.9. Ilpu mnpodunakTUuecKoM HarpeBe IIPOBOZIOB IIOBBILIAIOT TOKOBYIO HAarpysky JIMHHUHM [0
3HaueHWs, IPX KOTOPOM OTJIOKeHHe T'0j10Jie/ja Ha TIPOBOZAX He TIPOMCXOJWT. [IJisi 3Toro HeoOXoAUMO,
uyroObl TeMIlepaTypa MpOBOZA IpH rosonefoobpasoBanny Obula Bemme O °C. Ilpu Temmeparype
BO3/lyXa OKOJIO HY/Is U BeTpaXx CO CKOPOCTbIO 1-2 M/C, XapakTepHBIX [ LIeJIor0 psja cC/lydyaeB
ob6siefieHeHNs, NPOGUIAKTUYECKUN HarpeB MOXKeT TPUMEHAThCS ycrelHo. Ilpu cKopocTsx BeTpa
6onee 3-4 m/c u TemmepaTypax Hwke —5 °C MpoQuIakTHUeCKUi HarpeB TpeOyeT OOJIBLIMX TOKOB.
IMpodunakTuecknii HarpeB IIPOBOZIOB TIPUMeHsIeTCs B (C/lyvyae, KOrjja rosiosief, 3axBaTbIBaeT
OTpaHMYEHHYIO YacThb CETH, T MOT'YT ObITh MOBBIILIEHBI TOKU /[0 TPeOyeMOro 3HaueHwsl.

2.10. Tok mpo¢dUIaKTHUECKOTO HarpeBa MOXKeT OBITh paccuuTaH 1o ¢hopMysiam, TIPUBeAEHHBIM B TI.
2.4, c yueTOM TeMIlepaTyphbl IpoBoja, paBHO +1 °C.

B mpunoxeHnu 5 npuBefieHbl KpUBBbIe TOKOB [jIsl NMPO(UIAKTUUECKOT0 HarpeBa INPOBOZOB IPU
pa3/MUHbIX TeMIlepaTypax Bo3/yXa 1 CKOPOCTSX BeTpa.

3. ACTOYHUKU IIMTAHWA ITPU IVIABKE I'OJIOJIEJA ITIEPEMEHHBIM TOKOM

BbiOOp HCTOUHMKA TIMTaHUSI CXeM T[UIaBKM TOJIojie[ja  OTpe/essieTCsl  MPOTSHKEHHOCThIO
nporpeBaeMbix BJI, ceueHWeM uX TIPOBO/IOB, TIJIaBHOW CXeMOW COeJUHEHUS] U MOL[HOCTBIO
000pyJ0BaHUS 7IEKTPUUECKUX CTAHI[UH U TIOACTAHIIUH, OT KOTOPBIX ITPOBOIUTCS TUIaBKa.

IToacTaHIMM C pery/JIMpoOBaHHeM HaMNpsDKeHHs MOCPeACTBOM H3MeHeHus Ko3(ddunmenta
TpaHcdopManuy TpaHcdOpMaTOPOB U aBTOTpaHcopmaTopoB

3.1. B kKauecTBe MCTOYHMKA MUTAHUSI Ha TMOACTAHLUSIX WCIO/B3YIOTCS CIEeLMaJbHO Bblfie/IeHHBIN
tpanchopmarop wnd cuctembl mmH (CHI) 6-35 kB, nwuraromuecss ot TtpaHcdopmaropa T,
nozakmoueHHoro K CIII yepe3 Boik/touaTens 1B (puc. 1).

B cxemax mopcraHuuMii [O/DKHa TNpegycMaTpuBaThcs Tepembluka (IT), mopakmtouaeMast ¢ ofHOM
CTOpOHBbI K JIMHUM WM K o0xoxHod cucreme 1uH (OCIID) uepe3 pasbeaunutens PIIT
COOTBETCTBYIOIIEr0 K/1acCa HarpspKeHUs, a C APYTOi CTOPOHBI - Yepe3 BBIK/TI0UaTes b 2B K NCTOUHUKY
MHTaHUSI.

3.2. [Onsi cokpalleHusi BpeMeHU COOpDKM CXeM IUIaBKH T0JIojiefja M TIOBBIMIEHUs HafleXKHOCTH
3/1eKTPOCHabKeHus1 MOTpeOuTeiel 1jesiecoo0pa3HO aBTOMAaTHU3UPOBaTh MPoLiecC COOPKU CXeM IJIaBKU U
BBOo/]a BJI B paboTy roc/ie OKOHYaHUSI T/IaBKH.

Bo3MokHBIe BapyaHTBl CXeMbl TIOAK/IIOUEHWs YCTaHOBKM [ IuiaBku rososiefa (YIID)
pacrono>keHHOH Ha mogcraHOuu ¢ OCIH mpuBefeHsl Ha pUC. 2 W 3, KOTOpPbIe 00eCTIeUHBAIOT
aBTOMATH3alMI0 TUIaBKU roJiojiefia Ha BJI, coequnstolieli 3Ty MOACTaHIMIO ¢ TiozcTaHiueli 6e3 OCIII.
B sTOM ciiyuae mogBoz Hampspkenusi o YIIT' K oborpeBaemoit BJI HeoOX0UMO MPOU3BOAUTH Uepes
obxoaHoM BhIKMHOUaTes’s OB (cM. puc. 2). Ha mpotuBomnonoxHoMm KoHile BJI 1jenecoobpa3Ho
TIpeyCMOTPeTh KOPOTKO3aMbIKaTe/lb U OT/|e/IUTe/b, COeJUHEHHbIe TI0 CXeMe pUC. 3.

Or cucremor

18

1 (L (6-35x8)

o 1

28

|



Puc. 1. CxeMa UCTOUHMKA MATaHUs /15 TUIaBKU T0J10Jie/ia lepeMeHHBIM TOKOM C TIepeMbIUKOi
MeX/y sTueliKol 1iaBku rososiefa (2B) u o6orpesaemoti BJI. TTyHKTHPOM TOKa3aHO MOJK/IIOUEHHE
sTyelKu 1/1aBKY py Hasmuny OCIII.
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Puc. 2. TlpunrunuasbHas cxema nojkitouenus YIIT k mporpeBaemoit BJT uepe3 06xoqHOMH
BBLIK/TIOUATE/Th

PM

Odoepebaerasn 81
e

Puc. 3. IIpuHuMnyanbHas cxema 3aKkopauuBarolero nyHkra Ha BJI ¢ aBTomathueckum
yIpaB/ieHHEeM peKuMa IIaBKU

CxeMbl aBTOMAaTH3alMX NpHBeZieHbl B puaokeHuu 6 (puc. I16.1 u I16.2). [1py HammMuuu B KOHLje
JIMHUM TIOJCTaHLIMM C BXOJHBIM BBIK/IIOYaTe/leM CXeMbl YIIpaB/leHUss W aBTOMaTU3aluu IU1aBKU
roJiosnefia MOryT ObITh BBITIO/IHEHB! Oe3 YCTaHOBKHU JIOTIOTHUTE/IbHBIX KOMMYTallMOHHBIX anmnaparoB.

IToacTaHIMM C peryJIMpoOBaHHeM HaMpsDKeHHs MOCPeACTBOM JIMHEHHBIX Pery/IMpOBOYHBIX
TpaHcopmaTopoB

3.3. Hamuuve Ha MOZCTaHLUM JIMHEHOTO pery/avpoBoYHoro tpaHcdopmaropa (JIPT) mo3sonser
WCII0/Ib30BaTh ero B KaueCTBe UCTOYHMKA I171aBKU rojofnesa. Eciu ypoBeHb HanpsikeHus Ha mMHax HH
nozictaHuuu 6e3 JIPT fomycTuM AJ1st MECTHOM Harpy3Ku, peKOMeH/IyeTCsl BCEO Harpy3Ky CeTH HU3KOro
HarpsDKeHUs TIOZIK/TIOUNTD HEeTIOCPeZCTBeHHO K 0OMOTKe HU3KOTO HalpspKeHUs! aBTOTpaHCcdopMaTopa.
INpuHIMnManbHas cxema MpHUBeJieHa Ha puc. 4.
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Puc. 4. Cxema Mo/[CTaHIMH C TMHEHHBIM PeryJIMpoOBOYHBIM TpaHcdopmaropom (JIPT')
HCII0/Ib3yeMBbIM /IJIs1 TIJIaBKU T0JI0/1eia:
1P+4P, 6P - [0N0/HUTEIBHO yCTaHaB/IMBaeMble pasbeUHUTeNH; 2B - BeIK/ItOUaTe/ b yCTaHOBKU
n1aBkU rojonena; 111, 21T - gonosHuTe /IbHbIE TepeMbIUKU

ITopcTaHmmy ¢ 6;10kamu aBToTpaHCchopMaTop — BOJIBTOA00aBOYHBII TPaHC(OpMATOD

3.4. TloactaHmy ¢ 6710KaMu aBTOTPaHC(HOPMAaTOP-BOIbTO100aBOUHBIN TpaHchopmarop (AT-BAT)
TIO3BOJIIFOT TOIYYWTh WCTOUHMK IIJIaBKU ToOJ/Iofiefjla C pery/JupoBaHMeM TOKa IJIaBKU OT HyJs [0
HOMUHA/JIbHOTO 3Ha4yeHWs, UTO CyLIeCTBeHHO paclIupsieT [uamna3oH JiMH oborpeBaembix BJI. [lnist
sToro cobupaercsi cxema (puc. 5), B KoTopoi Bo3Oyzaroiias o6Morka (BO) BoibTOf006aBOYHOTO
TpaHchopMaropa, coeZlMHeHHas! TPeYTOMbHUKOM, OTKToueHa oT BBoga HH aBroTpaHcdopmaropa u K
Hel TpHcoeJuHeHbI MPoBoja oborpeBaemoii BJI, 3aKopoueHHble Ha MPOTHUBOIIOJIOKHOM KoHIle BJI.
PerynupoBounas ob6morka (PO) BosbToZ00aBOUHOro TpaHchopMaropa OCTaeTcsl IMOAK/IIOUEHHOM K
HelTpanbHbIM BeiBogiaM AT. Otkmouenne BO BosbTom06aBouHOrO TpaHcdopmaropa ot Beoja HH
aBTOTpaHchopMaTopa [O/DKHO TIPOM3BOJUTHCS TOJIBKO TIPU  HyJ/eBOM HampsbkeHun Ha PO
Bo/bTOZl00aBOUHOrO  TpaHcdopmaTopa. B Takoli cxeme Tmpu BBegjeHun B pabory PO
BO/JIbTOA00ABOYHOrO TpaHChOpMaTopa W HaJWYWK MepeToka Harpy3ku uepe3 AT ot obmotku BH k
oobmMotke CH TOK ero o6Oumieli O0OMOTKM TIpOTeKaeT Takke uepe3 PO BoabTOA06aBOUHOTO
TpaHcdopMaTopa U HaBOAUT TOK B BO30Oy»kzJarolijeil 06MOTKe. OTOT HaBeJ|leHHbIH TOK 3aMbIKaeTcsl 110
npoBoZiaM oborpeBaemoli BJI. IIocko/bKy BblfesseMasl B IIPOBOZAX MOLHOCTb, Kak IIPaBWIO, B
HECKOJIbKO pa3 MeHbIIle MOIIHOCTH TiepeToka uepe3 AT, Tok o6iiei uactu 06MoTku AT mpakTHUecKd
He 3aBHCUT OT CONpoTWBieHUs oborpeBaemoii BJI. TakuM 00pa3oM BOJIBTO00aBOYHBIMA
TpaHc$opMaTop TepeBOIMTCS B PEKUM TpaHcdopmaropa Toka. B cxeme puc. 5 TIpeyCMOTpeHBI
BBIK/FOUaTenb 1B U ObICTPO/EMCTBYIOIIMI yroBOl BHICOKOBOJIBTHBIN KOpoTKo3ambiKaTenb (BABK),
Ha BK/IFOUEHHe KOTOpPbIX AeHCTBYIOT 3allUThI BOJIbTO00aBOUYHOr0 TpaHcdopmaTopa U oborpeBaeMoro
KOHTypa MpY TOBPeXJEeHUsIX BO BpeMsl IUIaBKU. [lyroBoil KOpOTKO3aMbIKaTe/b 3alllviljaeT TakKe
0bopy/10BaHKE CXeMbl OT MEpeHarnpspkKeHUs TpU 00pbiBax B oborpeBaemoii BJI, Tak Kak uMeer
perynvpyeMble HCKPOBBIE TPOMEXXYTKH.

3.5. [1/1s1 MTaBKYU He [IOMYCKAeTCsl UCTOb30BaHHe BOJIbTO00aBOYHOTO TpaHChopMaTopa B peskuMe
peryiMpoBouHoro TpaHcdopmartopa npu nutaHud ero BO ot umuH HH aBrorpaHcdopmaropa u
MOZIK/IOUeHNH TpoBozioB oborpeBaemoii BJI k PO BosibTofo6aBouHOro TpaHchOpMaTopa,
OTCOeAAMHEHHOW OT HeWTpasbHBIX BeiBOZOB AT. B atom ciyuae moboe K3 B KOHType miaBKu OyzeT
5KBUBA/IEHTHO BUTKOBOMY 3aMBIKAaHHMIO BOJIbTOZ00aBOYHOr0 TpaHCHOpMaTopa.

Beikmoyatens 2B yctaHOBKM (cM. puc. 5) obecrieunBaeT TakKe BO3MOKHOCTb BBIBOZA
BOJIbTO06aBOYHOr0 TpaHC(HOpMaTopa B peMoHT 6e3 oTkmoueHust AT.
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Puc. 5. Cxema Mo/[CTaHIMK C BOJbTO00aBOUHBIM TpaHchopmartopom (B/IT) co cTopoHbI HelTpanu
ob1ieit yactu 06MoTKH aBToTpaHCcopmaTopa (AT) ucronb3yeMsIM A1 I1aBKY Tofo/iesa
riepeMeHHbIM TOKOM:
1B - IyHTUPYIOIUI BiKIOuUaTesib; BJIBK - ObICTpO/IMCTBYOIINE YTOBOM BHICOKOBOJIBTHBIN
KOpOTKO3aMbikatesib; PO - perynupoBounas oomotka B/IT; BO - Bo36yxatoijast oomoTtka BIT.

IoacTaHIMU C LIYHTHPYWIUMH PeaKTopaMH
3.6. [Ins1 oborpeBa MpOBOZOB ¥ TPOCOB MOTYT UCIO/Ib30BaThCS IIYHTHPYIOLIVE PeaKTOPBI.

4. CXEMBI, PACUET PEXXMMOB PABOTBI 11 30HbI IIPUMEHEHWSA IIJTABKI
I'OJIOJIEJA ITEPEMEHHBIM TOKOM HA ITPOBOJAX

IInaBka rosjo/jiea KOporKkuM 3aMbIKdHUEM
4.1. HPI/I T1/1laBKe 1roJ/iojsieild KOpOTKUM 3daMbIKaHHEM OGOFPEBHEM}’}O JIMHUWIO C/1eAyeT 3dKOpaunBaTh C

OJHOTO KOHI]a, a C JpPyroro K Hell HeoOXOAWMO IIOJBECTH HanpspkeHHWe, [OCTaTOYHOE, YTOObI
ob6ecrieunTs NpoTeKaHue 110 POBOJaM Tpebyemoro i1sl I/IaBKH ToKa (pHc. 6).
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Puc. 6. Cxema mj1aBKY T0J10/1e/]a ClIOCOO0M KOPOTKOTO 3aMbIKAHMUSI:
a - Tpex(asHoe KOPOTKOe 3aMbIKaHue; 6 - AByx¢a3Hoe KOPOTKOe 3aMbIKaHUe; 6 - CXeMa '"3MelKa'.

[1naBka rosonesa Mo>XeT MPOBOAUTHCS MyTeM:

- Tpex(a3HOTr0 KOPOTKOT'O 3aMbIKaHUS;

- IByX()a3HOTr0 KOPOTKOT'O 3aMbIKaHUS;

- ofHo(ha3HOTO0 KOPOTKOI'0 3aMbIKaHUsI NPY 110C/Ie/j0BaTelbHOM COeJUHeHUH TPOBOJOB BCex (as.
Tok my1aBKM [IJ1s1 BhILIeNepeyurc/IeHHbIX CXeM COOTBETCTBEHHO OIpeZiessieTcs 1o ¢popMy/iam:
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rze I, - nuHeliHOe HafpsbKeHue, KB;
Z - conporuBnenye (asel o6orpeBaemMoit muHuK, OM/KM;
Zy - COTIpOTHBJIEHNE 000rpeBaeMoli JIMHUM, MPOBO/Ia KOTOPOU cobpaHkI B "3MelKy", OM/KM;
Z. - COTIDOTHUBJIEHUE CUCTEMBI, TIpHBefieHHOe K mrHaM HH murarormero Tpancgopmaropa, Owm;
I - AnmvHa MIHWA, KM;
R..; - conpoTuBieHUe 3a3eMreHus1, OM.
2

D.D
Zy =3n, +r, + j0,1451g——, 4.4

I'n - COIPOTHBJIeHUe NpoBoJa, OM/KM;

I's - COIPOTUBJIeHMe 3eM/IU, TpuHUMaeTcsl paBHbIM 0,05 OM/KMm;

D - cpefjHee reoMeTpruueckoe pacCTOSIHUE MeXY OCSIMU ITpoBooB BJI, m;

P - pacyeTHbIM JUameTp MPOBOJA, M;

D; - riiybuHa 3aneranus obpaTHOro rposoza B 3emsie ~ 1000 m.

MeTtop Tpex¢a3HOro KOPOTKOTO 3aMbIKaHHsI SIBJISIETCS MPOCTBIM U yJOOHBIM, MOCKOJBKY TJIaBKa
roJioJiefia MpOU3BO/IMTCS Cpa3y Ha Bcex (hasax.

4.2. TIpu npuMeHeHuH criocoba Byx¢a3HOro KOpPOTKOTO 3aMbIKaHUsI IJIaBKY TojioJiefja Ha JIMHUH
c/leflyeT TIpOM3BOJUTL CHavasa Ha /JByX (as3ax, a 3aTeM Ha TpeTbell B COYeTaHWU C OJHUM U3
0CBOOOJMBIIIMXCS OT T0JI0/Iefja MPoBoZoB. CxeMy "3MelKa" cyief[yeT MPUMEeHSTh Ha KOPOTKUX JIMHUSX,
KOTZla MMeOIHecs] HalpsoKeHUs CJTMLIKOM BeJIMKH VISl TUIaBKHM 110 MeTOZy Tpex(a3HOro KOpOTKOTO
3aMbIKaHUSsI.

Ecmu nnaBka NMpOM3BOAWTCS OT IIMH CUCTEMBbl, TO HamlpsbkeHWe, a, Ce/joBaTeNbHO, U [jIMHA
oborpeBaemMoii TMHUM MOTYT U3MEHSIThCS B OTPaHUUeHHBIX TIpeJernax.

4.3. Tlpu muiaBke rosnonesa Ha BJI 35-110 kB mo metomy TpexdasHoro u zAByxdasznoro K3
JIONIyCKaeTCsl 3akopauyrBaHMe TIPOBOJOB 3a3eMJISIIOIIMMU HOXKaMH, eC/IM MX CIYCK K KOHTYPY
3a3eM/IeHHs] TIPOBepeH Ha TepMHYeCKyH) YCTOMYMBOCTb. Eciu [omyckaeT cxeMa IOJCTaHLIUH,
1jeJiecoo0pa3HO  TapajieibHoOe —BK/IIOUEHHWEe HEeCKOJbKUX — 3a3eM/SIOUIMX  HOXKel  (Harpumep,
3a3eM/ISIOIIUX HOXKEH TMHEHHOT0 U 00X0HOTO pa3beJUHUTEEeH).

4.4. Bosblye BO3MOXXHOCTH Pery/IMpOBaHUs peXXUMa IJIaBKW [JOCTUTArOTCs MPU Bblfie/IeHUH ISt
T/IaBKU OZIHOTO U/ HECKOJIbKUX FeHepaTopOB.

[pu BBIAeNeHUH AJ1s1 TIJIaBKU OTZie/IbHOrO TpaHC(hopMaTopa BO3MOKHO TIPOM3BECTH PeryJMpoBaHHe
HAarpspKeHUs1 BO BCEM [[Mara30He UMEIOIMXCSl OTBETB/IeHHH, T.e. B mpeenax +2X2,5% asisi 0ObIuHbIX
TpaHcdopmaropoB  (aBroTpaHcdopmaropoB) u  *+16% g TpaHchopmaTopoB, CHab)KeHHBIX
YCTPOWCTBAaMHU [IJIsl peTy/IMPOBaHus K03 duiieHTa TpaHCHOPMAIUK 10| Harpy3KOoi.

O6siacTi TIpUMEHEeHUsl TIePeMeHHOr0 TOKa /I IUIaBKM rosionefia 1o crocoby TpexdasHoro
KOPOTKOT'0 3aMbIKaHUs1 OT TpaHC(OPMaTOPOB Pa3/IMUHOM MOIIHOCTH CO CTaH/apTHbIMU HalpsDKeHUSIMU
npuBeZieHbl Ha puc. 7. MakcuMabHbBIe [JIMHBI 00OTpeBaeMBIX YYacTKOB OIpefie/ieHbl TIpH
MUHHMMa/bHOM (4acOBOM) TOKe IJIaBKM, MUHHMMaJbHbIE - [P MaKCHUMaabHO JOMYCTHUMOM TOKe IS
TIPOBO/IOB Pa3/MUHbIX ceueHUH. PacueTHble yC/IOBUS NMPUHATH M0 IV KIuMaTvyeckomy pailoHy NpHU
TeMIlepaType OKpy»karolero Bo3zsyxa —5 °C 1 CKOpOCTH BeTpa 5 M/C.

4.5. [Ins perynupoBaHUsl TOKAa IIJIaBKM MOXKHO BKJIFOUWUTH I10C/IE/[0BaTe/NbHO € oborpeBaemMoit
JIMHUEH JOTIO/HUTeBbHbIe YUaCTKY JTUHKH (He Tpebyrolie o6orpeBa) WM peakTopbl.

4.6. Ins1 BJI ¢ U30/1MpOBaHHBIMY paclielJIeHHBIMY TIPOBOJaMK B (ase [yisi CHIDKeHHsl TpeOyeMoit
JJ1s1 TIIAaBKY MOILJHOCTH 1ie/ieco0Opa3Hbl CXeMBI T/IaBKH T0J10/1e/la, B KOTOPBIX KOHTYP MPOTEKaHUs TOKa
TUIaBKM CO3/IaeTCsl U3 TIPOBO/IOB pACIIieIuIeHHOW (ha3bl € TIOMOIIBI0 KOMMYTALMOHHBIX arlapaToB (pHC.
8). 3HaueHMsl peakTMBHBIX COIPOTHB/IEHMM IpU MJaBKe rososjejfa mo cxemam puc. 8 ans BJI c
W30/IMPOBaHHBIMU pacliieljIeHHbIMHU NPOBOZJaMU B (pase MpH pacCcTOSIHUM Mexy rnpoBozamu O 40 cm
nipuBeZieHb! B Tabs. 4.1. [lonycTiMble IJIMHBI Y4acTKOB IUIABKK M TpeOyeMble 3HaUeHHsS! peakKTHBHOM
MOIIHOCTH TIpU T/IaBKe rosiosiefja o cxemaM puc. 8 (Bpems myiaBku 1 4, Temriepatypa Bo3gyxa —5 °C,
JrameTp ToJonefHON MydTEI - 5 cM) mipuBezieHb! B Tab. 4.2. [Ipyu HeoOXOAUMOCTH TIJIaBKH T0JI0/Ie/ja
Ha y4yacTKaX MeHbIIIeH ATMHBI pabouee HarpspKeHUe MJIaBKHU JO/DKHO OBITh CHEKEHO.
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Puc. 7. lnana3oHsl JiuH oborpeBaeMbIx yuacTkoB BJI 35-220 kB co craneamOMAUHHEBBIMU
npoBoziaMu ceuenuii 35-500 MM? - TIpH TUIABKE T0JI0JIeAa TePEMEHHBIM TOKOM:
————— orubaroiiasi MUHUMa/bHBIX JyiiH BJI 1pu ny1aBKe rosiosiefja OT MCTOYHMKA HeOrpaHUYeHHOH
MOLIJHOCTY;
----- orubaroljas MaKCUMasIbHBIX AMuH BJI;
—— orubaroijas MUHUMAaNbHBIX JMH BJI 1pu rj1aBKe rosioiefia OT UCTOYHMKA MOIIHOCTBIO 4-153
MB-A;
a - TIpY TIMTaHWHK OT UCTOYHKMKA MOIIHOCTEIO 4-125 MB - A; 6 - [Py MUTaHHAM OT UCTOYHHUKA
MOLLIHOCTBO 4-400 MB - A
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Puc. 8. Cxemsl ny1aBku rosoneza a1 BJI ¢ pacienieHHBIMY IPOBOAAMU:
a, 6, 8, 2 - pacIIjeryieHNe Ha /iBa IIPOBO/; O - pacllelyieHHe Ha TPH TIPOBOJA.

4.7. B ciyJae UCMOMB30BAHUS UCTOYHMKA C Pery/IMPOBaHUEM TOKa (Ha MofcTaHLuu ¢ 6imokamu AT-
BT no cxeme puc. 5) niaBKa rososeza NpoBOAUTCS Tpex(asHbIM KOPOTKUM 3aMbIKaHUeM (CM. pHUC.
6).

4.8. Tnamna3oHbI JyIMH 000TpeBaeMbIX y4acTKOB BJI co craneantoMUHUEBBIMU TIPOBOAAMU CeUeHHH
35-+-500 mm? ripu 1w1aBke ot 6;10ka AT-BIT cyuiectByroiux turoB BT nprBeaeHs: Ha puc. 9.
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Puc. 9. lnana3oHsl i oborpeBaeMbIx yuacTkoB BJI 35-220 kB c npoBozamu ceuenuii 35-500
MM’ [1PH TUIaBKE T0JI0JIe/ia epeMeHHbIM TOKOM oT 6yioka AT-B/IT:
—— OrpaHuy4eHus I10 JOIlyCTUMOMY HanpsbkeHuto B/IT;
- - - - OrpaHylueHus 1o AonycruMomy Toky BT.

IInaBka rososiefa ypaBHUTEe/JIBHBIMH TOKaMH
4.9. Criocob 11aBKY ypaBHUTeTbHBIMH TOKaMH 3a CUeT BCTPEUHOTO BK/IIOUeHHUsI ()a3 3aK/IFouaeTcs B

TOM, UTO Ha OJHOM KOHIle TPOBOJia OOOrpeBaeMbie JIMHWUM TipucoeiuHeHue K ¢asam A, B u C Ha
ZIPYTOM - COOTBETCTBEeHHO K (hazam B, C u A (puc. 10).
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Puc. 10. Cxema r1aBKH rosiosiefia 1o crioco0y BCTPeUHOTO BKJTFOUEHUsT

Takum obpa3oM, Ha oOorpeBaeMyl0 JIMHHUIO IMOJaeTcsi He (pasHOe HampsDKeHHe HUCTOYHMKA TOKa
IUIaBKH T0J10JIefa, Kak MpH criocobe KOPOTKOTO 3aMBIKAaHMS, a JMHeHHoe. DTO MO3BOJIsET YBeIUUHTh
JUTUHY JIMHUH, Ha KOTOPBIX MPOM3BOJUTCS TUIABKA T0JI0e/a, Ha 73% WK YBEJMUUTh TOK T/IaBKU. TOK
TUIaBKHU TOJICUUTHIBAETCS 110 hopMmyIie:

I, =—2 (4.5)

rae Un - MUHeHoe HarpspkeHre MCTOUYHHWKaA T1/IaBKH;

ZK - I[I0JTHO€ COITPOTHBJIEHNE LI ITJIaBKH.

4.10. TIpu BCTpEUHOM BK/TIOUEHHH (a3 MoTHasi MOLJHOCTh U TOKH, B Hauase U KOHLe 060rpeBaeMoit
JIMHWY OJVHAaKOBBI, €C/T1 paBHbI HAaIlPsUKEeHHUS UCTOYHUKOB (puc. 11).
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Puc. 11. BekTopHas iuarpamma npu 06orpeBe JIMHUMU TI0 CIIOCO0Y BCTPEUHOTO BK/TFOUEHHUS.

4.11. TlepeToKH aKTHBHOW M peakTWBHOW MOLIHOCTeH MeXnay mnojctaHiueid I u oborpeBaemoii
JIMHUU MOT'YT OBITb OIpe/ie/IeHbI 10 (hopMyJiaMm:

P, = /3 Ulcos(¢ - 30°); (4.6)
Qi = +/3 UIsin(g - 30°). 4.7)

CooTBeTCTBeHHO /i1 nojcTanuuil 11 1 oborpeBaeMoii JIMHUM MEPETOKU aKTUBHOW W PEAKTUBHOMN
MOILIHOCTe! OTpe/ieNsIoTCs BhIPaKeHUSIMU:

Py = /3 Ulcos(150° - ¢); (4.8)

Qu = +/3 UIsin(150° - o). (4.9)
HO,ELCT&HLII/IH, HUMerolasd pe3epBbl aKTUBHON U peaKTHBHOﬁ MOIIHOCTH, AOJ/DKHA IIOAK/IHUYATBCA K



JIVHUM C OTIepeXkaroliiM YIJIoM (.

4.12. TIlnaBka roJiosiefia ypaBHUTENbHBIMA TOKAMM MOXXET T[PUMEHSTbCS [/l JIMHUM,
DAaCro/NoKeHHBIX MeXKy COCeJHUMH TMOJCTaHLUSIMY, HMEIOIUMH CBSI3U TI0 JIMHWSIM BBICOKOTO
HarpspkeHus1 (HamnboJsiee pacripocTpaHeHHBIN C/Ty4ai), IPY MapaiefbHbIX JUHHSX, a TaKXKe B KOJIbLIe.
Ilpy 3TOM 1O YC/IOBUIO KauecTBa HampsbkeHWss B paboTe MOTyT oOCTaBaThCs TOTpebuTeny,
MOJK/IFOUYeHHble K IUTAIOIMM IIMHAM WIM yJaleHHble OT HMX Ha pacctosiHue Ao 100% ayMHEI
oborpeBaemMoii JIMHUM.

4.13. C uenbio COXpaHeHUsl MUTaHKs NOTpebuTesel, TOAKIFOUEHHBIX K 000rpeBaeMoM JIMHUU 110
Bcell ee JiHe, MOXKET OBITH MPUMEHeHa CXeMa BCTPEUHOTO BK/IFOUeHHs (a3, BEKTODHI HAIPsDKEHHUS
KOTOpBIX CABUHYTBI Ha 60 371. rpaA. [Hsi 9TOr0 B KOJbLIeBOM ceTu (puc. 12) ycTaHaBIMBaeTCs
CEeKLIMOHUPYIOLMH BhIK/IIoUaTesb (B5), HOpManbHO OTK/IFOUEHHBIM.
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Puc. 12. CxeMa 1/1aBKH T'0J1071e/a 0 CII0c00y BCTPEYHOTO BK/IFOUEHHsI 6€3 OTKIIFOUeHH s Harpy3KH:
J11, JI2 - oborpeBaemsbie BJI.

Tabsmna 4.1.

Pacuernsbie napamerpsl BJI 330-500 kB ¢ H30/1Mpy0IuIMH JUCTAaHIIMOHHBIMH PaclopKaMH

KomuectBo u PeaktusHOe [TonHoe PeaktusHOe KpaTtHocTh KpatHocTh
THII TIPOBOZIOB B | CONIPOTHB/IEHNE | CONPOTHBIIEHHE CONPOTHB/IEHHE YMeHbIIIeHUs YMeHbIIeHNs
taze OJIHOTO MPOBOJA| OZHOTO MPOBOAA TIPSIMOMA notpebisiemMoli | moTpebsieMoit
¢a3s1 BJI ¢a3el BJI, OM/KM | OC/1ej0BaTe/IbHOCTH | peaKTHBHOM peakTHUBHOU
(puc. 8), OM/km (Bcex MpoBo/i0B MOILHOCTH TIPY | MOLLJHOCTH TIpH
ofHOU da3er), OM/KM | ru1aBKe Ha Tpex | IlaBKe Ha OZIHOM
(hazax aze
2XAC300/39 0,237 0,26 0,328 2,5 -
2XAC400/22 0,226 0,24 0,325 2,7 -
2XAC500/27 0,22 0,22 0,312 2,7 -
3XAC400/22 0,228 0,241 0,28 3,5 10,5
3XAC500/27 0,221 0,23 0,278 3,65 10,9
Tabnwiia 4.2
30Ha U MOIIHOCTH I1aBKH roJiosiesa Ha BJI 330-500 kB ¢ n3onmpyroiymu AUCTaHLUMOHHBIMU
pacropkaMu
KonuuecTBo 1 BapuaHT cxembl r1aBku | JJonyctumast gyiuna | Tpebyemasi | Tpebyemasi | Tpebyemoe

THII TIPOBOZIOB B (HOMep pUCYHKa) y4acTKa IpH MOIIIHOCTb | MOII{HOCTb I10 | HarpspkeHHe




tasze HarnpspKeHWH Ha T/IaBKH, criocoby 1o criocoby
pacriopke MB-A | TpexdasHoro | TpexdasHOro
40 kB, km K3, MB-A K3, kB
2XAC300/39 Puc. 8, q, 6, 8, 2 212 173 485 173
2X AC400/22 Puc. 8, q, 6,8, 2 194 206 555 189
2XAC500/27 Puc. 8, q, 6,8, 2 185 242 655 194
3XAC400/22 Puc. 8,0 111 103 360 139
3XAC500/27 | (mnaBka Ha Tpex ¢a3ax) 102 116 423 144
3XAC400/22 Puc. 8,0 111 34 396 139
3XAC500/27 | (mnaBka Ha ofHO# da3ze) 103 39 423 144

JIMHUM CeTH MOJK/IOYAIOTCA K He3aBUCHMBIM HMCTOUHMKAM C yKa3aHHbIM CABUroM (a3 BeKTOPOB
Hanpsbkenusi. [Ipu miaBke rosiosiefia BbIKItOuaTenb B5 Bkitouaercsi. Ilpu sTomM Ha pabouuii TOK
HaKJIaJbIBaeTCsl [OTIO/THUTENBHBIA TOK, 00YC/IOB/IeHHBI Pa3HOCTBIO HAaNpsDKEHUH /IBYX He3aBUCHMBIX
VICTOYHMKOB MMUTaHUs, 3HaueHre KOTOPOro OnpefesseTcsl U3 BbIpDaKeHHUs:

Yo
yP ZK

(4.10)

B KauecTBe HEe3aBHCHUMBIX WCTOYHWKOB THTAHUS MOTYT MCIIO/B30BAThbCsl MO0 LIMHBI Pa3HbIX
TIO/ICTAHLIUMH, MO0 pa3HbIe CEKIMU UM CUCTEMBI IIIMH O/THOM MO/ICTaHLIVH.

Cxema pesiefiHON 3alllUThl KOJBLIEBOW CeTH [ Cjiyuyasl MUTAHUS OT DPa3HbIX CeKLUWd OJHOU
TIO/ICTaHI[MK TIpHBeZieHa Ha puc. [17.1, a Ay ciydas TUTaHWs OT pa3HBIX TIOACTAHIVMN - Ha puc. [17.2,
I17.3. Ha nuHMM C oTmalikamy IpY IUIaBKe Ha MarucTpaJbHOM ee 4acTH IpU IOBPEXJEeHUsX Ha
oTrnadkax 3HayeHUs] TOKOB K3 MoryT ObITh He[jOCTaTOYHBI A/t paboThl penelHOM 3amUThl. B 3TOM
clyyae HeoOXOAMMO YCTaHOBUTH HAa OTMadKe JIOTOHUTENBHBIA BbIK/IFOUaTeb. []OMOMHUTETBHBIA
KOMMYTAIlMOHHBIN amnrapat Ha OTHaldke OT Maructpaid HeoOXOOUM, ecid pe3y/bTUPYHoIIee
3/7IeKTPUUECKOe COTIPOTUB/IEHHE OTIAMKM COBMECTHO C 3/IeKTPUUECKUM COIPOTUBJIEHWEM yuacTKa
KOJIBIIEBOU CETH OT MeCTa MO/K/IF0UYEHUs] OTIAWKY /10 OJv>Kaiiiel MUTaroIell Mo/ICTaHIUY TPEBbIIIAeT
COTIPOTHBJIEHNE KOHTYpa IJIaBKU.

IInaBka rosiojieia rnepepacrnpejae/jieHueM Harpy3ok

4.14. TokoBasi Harpy3ka 00orpeBaeMol TMHUY TIOBBIIAETCS IyTeM Ilepepaciipefie/ieHHs] Harpy3Ku
B ceTd A0 TpebyeMoro (4Jisi OCyILeCTBJIeHHs IIJIaBKH) 3HaueHus. [lepepacripefienieHre Harpysku
JIOCTUTAeTCsI Iy TeM:

a) TMOBBILIEHUS HAarPy3KU CTaHLWH, TIepeJaroLiX SHEPTHI0 Yepe3 0060rpeBaeMyto JIMHUIO;

6) TOBBILIIEHVST HATPY3KU MOACTAHLIAY, TMTAEMBIX TI0 000TPEBAEMOM JTMHUU MyTeM TIepPeKTIOUeHUH
B ceTH Oosiee HU3KOTO HATPSDKEHUS;

B) OTK/IIOUEHMs] YacTH JIMHHUM, B pe3y/bTaTe KOTOPOTO IOBBIIIAETCS IepejjaBaeMasi MOLIHOCTb TI0
oborpeBaemMoil yiHUM. [IpakKTUYECKU C 3TOM 1|e/IbI0 OTK/IFOYAIOT MapajieflbHyl0 € 00orpeBaeMoi
JIMHUIO W/IA IPUOETaroT K pa3pe3aHuo KoJiell.

4.15. C 1uesbio COXpPAHEHUsI HA/I@KHOCTU PabOThI CUCTEMBI TIPH TUIABKe T0JI0/e[jd OTK/II0UaeMble
JIMHWH JI0JDKHBI ObITH 000pY0BaHbI YCTPOWCTBAaMU [/l HEMe[JIEHHOTO aBTOMAaTHUYeCKOTO BKJTOUEHUS
WX TIPY MCUe3HOBEHUM HATpsDKEHUs Ha IIMHAaX Harpy3ku. O0orpeBaeMyo JIMHUIO CJIe[yeT CTPEMUTHLCS
3arpy’kaTh aKTMBHOM MOIIHOCTbIO, IIOCKOJIBKY IIPU 3TOM B MeHbIllel CTeleHH HapylIaeTcsl peXxum
HarpsDKeHUH B CETH.

4.16. s KOPOTKUX ZABYX LienmHbIX BJI b0 KosbLeBbIX ceTeil Lieslecoobpa3Ha IiaBKa rosiosiesa
YpaBHUTEJNBHBIM TOKOM, IOJyYeHHbIM B pe3ysbTaTe W3MeHeHUs Ko3dduipieHTa TpaHChopMaruu
nuTarmux TpaHcdopmaropos. [Ipyryem, eciv Ha OFHOW M3 IIMH HArpsDKeHHe YBelIWYMBaeTcsl Ha

BemMurHy AU; TO Ha [pyroil cucreMme LIMH (HampuMep, Ha 00XOJHOI) ero cieAyeT yMeHbLIUTb Ha
AU, .

BeJ'II/IlII/IHy iyp MO>XHO onpe,qenHTb us3 BLIPEDKQHI/IHZ

AU, +AU,
yp ZK .

Pe3ynbTUpyOmMii TOK B TPOBOJAX OIpefeNisseTcss Kak BeKTOpHasi CyMMa ypaBHUTEIBHOTO U
pabouero ToKa Harpy3kKH.

I

(4.11)

IlnaBkKa roJ/io/jieja Ha/io)keHueM TOKOB

4.17. Tlpu 3toMm criocobe Ha pabounii TOK HAK/Ia/JbIBAETCS JOMOTHUATENBHBIN TOK, CO3/laBaeMBblii B
KOHTYpe, 4YacTbI0 KOTOpOro sB/sieTcs: oborpeBaeMasi JiMHMA. [/l 3TOrO B KOHTYpP BK/IFOUAeTCS
ucrounuk DJIC, 3HaueHre U (a3a KOTOPOI MogOMpaeTCss TAKUM 06pa3oM, uTOObI YBEIUYUTH TOK [0
TpebyeMoro 3HaueHusl.



4.18. [Ins Hano>keHWsi TOKOB MOTYT ObITb WCIIO/Ib30BaHbI KOJIbLEBbIE YUAaCTKW W TapasijesbHble
ymuHUM (puc. 13).

Ve
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2

Puc. 13. CxeMbI T71aBKM TO/I0/IeZA 10 crioco0y BkmoueHust 3/1C B KOHTYD:
a - TIpY TIapasuiesIbHbIX JIMHUSX; 6 - TIPH KOJIBIIEBOM CeTH.

4.19. Tlpy napasieNbHbIX JIMHUSIX M B KOJBLEBBIX CETSX JJISI HAa/lO)KEHWsI TOKa CjefyeT
WCI0/Th30BaTh BOJIbTO/[00aBOUHbBIE TPaHC(HOPMATOPHI C COOTBETCTBYHOIUM

YPOBHEM U30J/ISIL[UM, BK/IOYAas MX B pacCeuky KoJibiieBod cetu (puc. 14). BosbTomobaBouHbIe
TpaHC(hOPMAaTOPhI MO3BOJISTFOT PETy/IMPOBaTh 3HAUEHHUS MPOZOILHON U rorepeudol 3/IC U TeM caMbIM
00eCIeunTh ONTUMA/IBHBIN PEXKUM T/IaBKH.

M

A2
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5

Puc. 14. BkiroueHue Bo/IbTOj00aBoUHOT0 TpaHchopmartopa (B/JT) B pacceuky KoJbIIEBOM CETH:
a - TIpY TIapasulesibHbIX JIMHUSX; 6 - TIPU KOJIBLIEBOU CeTH.

4.20. TlocdasHasi TIaBKa TOKaMWU HAJOXKEHWsS MOXKET TIPUMEHSIThCS B CeTsAX, paboTaroIux C
He3a3eM/IeHHON HelTpaneto (puc. 15). Ilpu ncrnons3oBaHum cxem c nodas3HOW TIaBKOW rososesa
HeoOX0ZVIMO TIPOBEPUTD 3JIEKTPOMArHUTHOE BIIMsIHYE Ha KaHabl CBSI3H.

72
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Puc. 15. Cxema noda3sHoi M1aBKy TOKaMU HaI0)KeHUsl.

4.21. Tok Hano)XeH!s TI0/ICUNTHIBAETCS IO hopMyJie:

==~ (4.12)

rae U, - jononHuTenpHOe HanpskeHKe, CO3/jaHHoe B KOHTYpe, KB;

Z, - TI0JIHOe CONPOTHBJIEHHEe KOHTYypa, OM.

ToK HanoXKeHHsE CK/Ia/IbIBaeTCsl C pabourM TOKOM JIMHUY TeOMEeTPUYeCKH.

4.22. ns moBblieHUs: 3G ¢GeKTUBHOCTH TIaBKUA Tojofiefila Crocob HamoKeHWs TOKOB MOXKHO
coueTaTh C Tiepepacrpezie/ieHleM Harpy30K.

4.23. CxeMbl HaJIO)KeHWS TOKOB TMPW HaJM4YUM BOJbTOA00ABOYHOrO TpaHchopmaropa u
tpaHcdopmaropoB ¢ PITH mo3BosisitoT O6bICTPO coOpaTh cxemy fijisi 060rpeBa JIMHUU U BOCCTAHOBUTH
HOPMaJIbHYI0 paboTy CeTH 1ocse poBe/ieHHs T/IaBKH.



5. UICTOYHUKU ITUTAHUSA CXEM IVIABKHU I'OJIOJIEJA IIOCTOAHHBIM TOKOM

IToacTaHIMM C pery/JIMpoOBaHHeM HaMNpsDKeHHs MOCPeCTBOM H3MeHeHUs Ko3(ddunuenta
TpaHcdopManuy TpaHchOpMaTOPOB U aBTOTpaHcopmaTopoB

5.1. B Tex cnyuvasx, Korja IjaBKa rosjosneja rnepeMeHHbIM TOKOM HeOCYIecTBMMa IpU JaHHOU
MOIIIHOCTH TpaHC(OpMaTOpPOB TOACTAaHIMKM W 3aJaHHBIX HOMMHA/IBHBIX HAaMNpsDKeHUsX, C/ielyeT
NpelycMaTpyBaTh IUIAaBKYy r0J0Jiefjla TIOCTOSIHHBIM TOKOM. ISl 5THX ILiesiedd MOTYT HCIO/Ib30BaThCs
npeobpa3zoBateu BYKH-1200-14000; BYKH-1600-14000; BYKH-1200-8000.

[Tpeobpa3oBaTey BHIIOMHSIIOTCS Ha HEYIIPAaB/IsIeMbIX BEHTH/ISIX 110 TPex(a3HOM MOCTOBOI cxeMme.

B 3aBucuMocTH OT mapameTpoB oborpeBaemMbix BJI MoXeT ObITb TNPUMEHEHO TMapasiebHOe
BKJIFOUEHME HECKO/bKUX Tpeobpa3oBaresieil (0 Tpex) U IMOC/efoBaTe/bHOe (A0 [BYX), a TaKXKe UX
ToC/ie/j0BaTe/IbHO-TIapasie/IbHOe COeIMHEHHe.

5.2. TlopknroueHre npeobpasoBaresieii K muHaM 6-10 kB obyc/iaBmvBaeT HEKOTOpbIe 0COOEHHOCTH
B paboTe 3/71eKTprUecKoii ceTH, paboTaro- 11lei apasienbHo ¢ IpeoOpa3oBaTesieM.

HopmanbHble ¥ aBapHiiHble peXKMMBblI PabOTBl CETH XapaKTepU3YIOTCS TaKUMU (DaKTOpaMH, Kak
HaJ/Io)KeHHe ITOCTOSIHHOM COCTAaBJISIIOLIell HaNpspKeHUs] Ha W30JBSILMI0 CeTH, TOsIBJIeHHe TMOCTOSHHBIX
COCTaBJISIIOLIMX B TOKaX aBapUMHBIX PeXXMMOB U Ip. OTO MOKET MPUBECTH K OTKa3y BBIK/IIOUATENd, a
TaKXKe K JIOKHOW paboTe peseliHoi 3ammThl. HeoOXoauMbl yCTPONCTBA 3allUThI, OrPAaHHMUYUBAIOLINE
BO3[eHCTBUS, BbI3BaHHbIE HA/MUKeM IipeobpasoBareis.

IToHM>KEHHBIM ypOBeHb H30/SLMM IIpeoOpa3oBaresiell [y TUIaBKH Trosojiefjd 10 CPaBHEHMIO C
YPOBHSMU H30JSILMM  OOOPYZOBaHHUS 3JIEKTPUUECKOH CeTH, OT KOTOpOH OH mHTaercs, Tpebyer
CreLasbHOM 3allMThl YCTAaHOBKY TJIaBKU T0OJI071e[ja OT TIepeHarpsyKeHui.

[y orpaHWueHUs] TOKOB KODOTKOTO 3aMbIKaHHs Tpeobpa3soBartenield YIII' crenyeT MpPUMEHSTb
TOKOOTPaHWUMBAIOIIe pPeakTOpbl, yMeHbINaoljie MOIIHOCTh KOPOTKOTO 3aMblKaHHSl HMCTOYHMKA
MIUTaHMSI.

5.3. Tpancdopmaropel Hampsbkenuss HTMU u HK®, nogkntoueHHble K IIMHAM THUTaHUs
npeobpasoBaresii U K JIMHUM, HAa KOTOPOM MpeyCMaTpUBaeTCs IUIaBKA Trojioiefa, JO/DKHBI OBITh
TIOZKJTFOUEHBI 10 CTIel{Ma/IbHbIM CXeMaM.

5.4. ComectHasi pabota YTII' ¢ CHHXPOHHBIMH KOMITEHCATOPAMH U KOHZAEHCATOPHBIMU GaTapesmu
OrpaHMueHa BO3/eHCTBUEM BBICIIMX TaDMOHUYECKUX, TeHepUPYEeMBbIX Tipeobpa3zoBaresisiMu YTIT.

5.5. [lomyckaeTcsi HCIIO/b30BaHME KOHTypa 3a3eMJIeHHs IIO[CTaHLMM B KauecTBe pabouero
3a3eMJTUTeJIs TIPY TI/IaBKe rosioniesia TokoM 10 1200 A. [Jo/pkHa ObITh MTPeAyCMOTpPeHa 3allnTa KOHTypa
OT TePMHUECKOT0 MOpaKeHusl.

5.6. Hammume Ha KOHType 3a3eMJ/IeHUs! MOZCTAaHL{AM TIOCTOSIHHOTO TOKA TIPH €r0 MCII0/Ib30BaHUH B
KauecTBe paboyero 3a3eM/MTeNs MPUBOAWT K MPOTEKAHHIO YacTH TMOCTOSHHOTO TOKA TJIABKU uepe3
r/Iyx03a3eM/ieHHble HeWTpanu TpaHC(hOPMAaTOpOB, YCTAHOBJIEHHBIX HAa 3TOM TMOJCTaHLUH. OJTO
NIPUBOJUT K HEKOTOPOMY YBe/JMYeHHI0 TOKa XOJIOCTOrO XOZa W IMOoTepb B CTaaM TpaHC(OpMaTopoB
(aBroTpaHchopmaropoB). [ yCcTpaHeHMsl YKa3aHHOIO SIBJieHUs B HelTpaau TpaHChOpPMaToOpoB
(aBTOTpaHchopMaTOpOB) CeyeT BKIIOUUTE CIleljaabHble YCTPOHUCTBRA.

5.7. C uyenbto obecrieueHus] BBICOKOYACTOTHOW CBs3uW 1o oborpeBaemoidl BJI 1enecoobpasHo
BBITIO/THUTB TIOZIBOJ] TTOCTOSTHHOTO TOKA K MpoBoziaM BJI TakuM 06pa3oM, uToOBI OH mpoTeKasn uepe3 BU
3arpajiuTeNld WM YCTaHOBUTb B 1enu mpeobpa3oBaTesss Ha CTOPOHE TOCTOSIHHOIO —TOKa
JIOTIO/THUTE/bHBIN 3arpafiuTeib.

ITopcTaHmmy ¢ 6;10kamu aBTOoTpaHCchopMaTop — BOJIBTOA00aBOYHBIN TPaHC(OpMATOp

5.8. Ha mogcraHmsx ¢ 6710KaMu aBTOTpaHC(OpMaTop - BoIbTOL00aBOUHBIN TpaHchopmatop (AT-
B/[T) u ripy WCMO/IB30BaHUY BBITIPSMUTENST MOXKHO 00eCTIeunTh Pery/MpoBaHie TOKAa IUIaBKU W TeM
caMbIM obecrieunTh 06orpeB BJI B IMPOKOM [uaria3oHe [JIMH W CEUEeHWH MpOBOJOB. s 3TOro
cobupaetcsi cxema AT-B/IT, onucanHas B 1. 3.3 ¥ OT/IMYAIOMIASCS OT Hee TeM, UTO K BO30Y)K/aroLei
obmorke B/T mpucoefuHEH BBLIMPSIMUTEb. [IOAKIIOUEHHE BBINIPSIMUTENS  BbI3bIBAET P
ocobeHHOCTeli B paboTe OCHOBHOTO 00ODY/IOBAaHMs MOJCTAHIMK U TPeOyeT MpPUHSITUS CreLUaTbHbIX
Mep. [lomyckaeTcs COBMECTHOe BK/FOUeHHe TipeoOpasoBaresield, muTaembix ot BT, ¢
npeoOpa3oBaTesisiMU, MUTAEMBIMHU OT ILIUH HU3KOTO HAIPSDKEHUS MOACTaHLIH.

IToACTaHIMM C IYHTHPYIOLIMMH KOHAEHCATOPHBIMH OaTapesaMu

5.9. Ha mojcTtaHUMM C INYHTUPYIOIEM KOHJeHcaTopHouM Oarapeedi 35-110 kKB MokeT ObITh
BBINIOJIHEHA YCTaHOBKAa /Il IJIaBKW ToJiofefia C peryndpyeMblM TOKOM. Ee 371eMeHTbI MOryT
WICII0/Ib30BaThCs TAK)Ke ZJIs1 peryIMpOBaHus peakKTHBHOW MOIIJHOCTH.

5.10. PekomeHzanuu 1o BbIOOpy cxem mnpucoeuHeHuss YTII, BEIOOpPY TapamMeTpOB OT/E/MbHBIX
snemeHTOB YIII', cxeM peyieliHON 3all{UThl, aBTOMAaTUKW M YIpaB/eHHs MCTOUYHUKOB MUTaHUS CXeM
TJIaBKU ToJI0/lefja TIOCTOSIHHBIM TOKOM IIpUBeJieHbl B YacTH 2 HacTosuX MeToquuecKrx yKasaHWH,



KOTOPbIE U34al0TCS OTAE/IbHO.

6. CXEMBI, PACYUET PEXXMNMOB 1 30HbI IIPUMEHEHUSA IVTABKH I'OJIOJIEJTA
IIOCTOAHHBIM TOKOM

IInaBka oT mpeoGpa3oBaTe/if, MOAK/IIOUEHHOr0 K muHaMm 6-10 kB win kK Tpancopmaropy

6.1. ITpu n1aBKe rososiefja IIOCTOSIHHBIM TOKOM BO3MOYKEH [MCKPETHbIM BHIOOD TOKa M3MeHeHHeM
CXeM COeZMHeHUs TIPOBOZOB OT/E/IbHBIX (Da3 IMHUK. BbIOOp paliioHanbHOM cXeMbl TUIaBKU 3aBUCHT OT
napameTpoB BJI, 3/1eKTpruecKoi ceT M MNCTOUHMKOB NMUTaHUs. HekoTopble U3 peKOMeH/IyeMbIX CXeM
wiaBku oT YIII' ¢ omHuMM mipeobpasoBaTeneM TpuBefieHbl Ha puc. 16-20. IIpumepHbId Juana3oH

00orpeBaeMbIX yUaCTKOB TIOKa3aH Ha puc. 21.
So—
1
—ILI

Puc. 16. Cxema "3Mmelka".

//]/
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Puc. 17. Cxema "npoBoa-zBa npoBoza".

=5 net |

Puc. 18. Cxema "npoBoA-npoBozA".

Puc. 19. Cxema "nipoBop-3emns’.

73 |

Puc. 20. Cxema "Tpu npoBo/ia - MPOBOJ, - 3eMJIs1".
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Puc. 21. Tnana3oH yivH oborpeBaemMbix yuactkoB BJI ot YTIT' (MCTOUHMK HArpsHKeHUs)):
I - BYKH-1200-14000; II - BYKH-1200-8000.

6.2. Eciu mpuMeHeHHe OJHOrO IpeoOpa3oBaTe/iss He IM03BOJISIET IMOYYHUTb HEOOXOAWUMBIM TOK
TUIaBKY, CJIe[yeT YBeIUYUTh KOJMUeCTBO TpeoOpa3oBaresiel, BK/IOYEHHBIX I10C/Ie[0BaTeNlbHO B
oborpeBaeMblii KOHTYD.

6.3. TIpyu HeoOXOJMMOCTH MOXXHO COUEeTaTh IUIABKy TroJiofiefila Ha OfHOW (asze c mnepenaueid
MOII[HOCTH T10 OCTaBIIMMCs ABYM (a3am B HerosHO(Ma3HOM pexkume. C 1e/Tbl0 yIyullIeHus] KauecTBa
HarpsDKeHUsT Ha IIMHAX HAarpy3Kd W YBeJWYeHHs MPOMyCKHOH crocobHocTd BJT B HemosmHO(asHOM
pexume crefyeT IPUMEHSTh ClleljiabHble YCTPONCTBA.

6.4. PacuerT ToKa IJIaBKM OT IpeoOpa3oBaTesisi, TMOAK/IIOUEHHOTO K ImuHam 6-10 KB, gomkeH
TIPOBOJIUTHCS 10 hopMyie:

_ L35E,
n

E‘XK +RK.l'l ’ (6.1)

T
rae E, - TuHeliHOe HamnpsbKeHWe Ha IIMHaX NUTaHus, KB;

Xy - 'HIYKTUBHOE COTIPOTHBJIEHNE KOHTYypa KOMMYyTaluy npeobpa3osaressi, Owm;

Ry - oMHMuecKoe CONpOTHB/IeHHe KOHTYpa I1aBku, OM.

Il1aBka 0T yCTaHOBOK C 0,10KOM aBTOTPaHC(OPMATOP — BO/ILTOA00aBOUHBIH TpaHchopmaTop

Ilpumenenvie B/IT B KauecTBe MCTOYHMKA IUIABKU II03BOJIAET CYLECTBEHHO PACLLIVMPUTH 30HBI
obcnyxuBanus YIIT ¥ COKpPaTUTh CyMMapHOE BpPeMsi TIaBKH.

Komb6uHanms perynupyemoro (c mpuMeHeHueM BJ/IT) u  HeperyimpyeMoro HCTOUHHMKOB
HanpsDKeHUsl TI03BOJIsseT B psifie C/lyyaeB CyLIeCTBEHHO YMEHbIIUTb CyMMapHOe BpeMs IIJIaBKU.
IIpriMepHBIe 30HBI IPUMEHeHUs] UCTOYHHKA C pery/IupyeMbIM HalpsbkeHWeM MpUBeieHbl Ha PUC. 22.
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Puc. 22. Tuana3oH AvMH o60orpeBaeMbIx yuacTkoB BJI ot YIII' (MCTOYHHUK TOKA):
I - BYKH-1200-14000; IT - BYKH-1200-8000.

6.5. Cxembl maBKM Trojiosiefa Ha TnipoBogax BJI ot YIII' c pa3nuuHbIM KOJIWUECTBOM
npeoOpa3oBaTesiel,, peKOMeHJALMM [0 TPOBeZeHUI0 MMO(a3HOW TIIAaBKM Trojiosiefia, IO pacyueTy
PeKUMOB perynupyeMbix (¢ npuMeHenreM B/IT) YTIT', a Takke gpyrve CBefleHusi, Kacarolyuecs: CXemM
Y pacyeTa TUIaBKU T0JI0jIe[ja TIOCTOSIHHBIM TOKOM, TIPHUBeIeHbl B YacTH 2 HACTOSIMUX MeToJuuecKux
yKa3aHHUi, KOTOpble U3[At0TCs OTJE/IBHO.

7. CXEMBIL, PACUETBI PEXXUMOB U OBJIACTU ITIPUMEHEHUSA IIJTABKIA
I'OJIOJIEOJA HA TPOCAX

7.1. Tok ¥ BpeMs TJIaBKM T0JIO/eAa Ha CTa/bHBIX TPOCAX MOTYT OBITh pacCUuMTaHbl 10 GopMyJiam,
TIpYBe/IeHHBbIM B pa3j. 2. KpoMe Toro, B puUao)keHUU 2 NMpUBefieHbl rpa(pKy TOKa U BpeMeHH IJIaBKU
JJ151 XapaKTepHBIX NTPaKTUUECKHX C/ly4aes.

BrICOKOE CONPOTHB/IEHWE TPOCOB II03BOJISIET CYILECTBEHHO CHU3UTH TpeOyeMbld TOK ILJIaBKU
rojio/efa o CpPABHEeHUIO C TOKAMU IJIaBKU T0J10J1efia Ha MpoBogax. ITI0CKO/BKY BK/IIOUeHHe TPOCOB JIst
TVIaBKU He BJMseT Ha T[epejady »SHEPrUM M0 JIMHUM, WX OOOTPEB MOXKET TPOBOJUTHCS
3abaroBpeMeHHO U Oosiee [IUTENbHO. DTO IO3BOJISIET YBEIMYWTH NMPAaKTHUECKHWH [Mara3oH TOKOB
TIaBKU.

7.2. TIpocreiiiiasi cxema IUIaBKY T'0JI0/Iefia Ha TpOCe MpUBeJieHa Ha puc. 23.

Puc. 23. Cxema "Tpoc-3emsisi”.

MecTo 3a3emseHHs] TpoCa OIpeJesisieTCsi HOMHHAIbHBIM HalpsDKeHWeM HCTOUHMKA TUIAaBKH M
myiHON Tpoca. C 1e/bl0 yBeTWYeHUs MPOTSHDKEHHOCTH 060TrpeBaeMbIX TPOCOB MOYKHO TO/JK/IIOUUTH
VCTOYHMKY TUIaBKH € 000MX KOHIOB Tpoca (puc. 24). B Tex ciyyasix, KOra Ha MPUeMHON TIOZACTaHLN
HeT HeoOXOMMOTO HaIpsDKeHUs AJIsl TUIaBKU T'OJI0J1e/1a, MOXKHO HCII0/Ib30BaTh MPOBO/A OTK/IIOUEHHOM
JIMHUM i1 TIO/lauM HAampsDKEeHWsl TIaBKU Ha oborpeBaemblii Tpoc. B psiie ciiyuaeB 1ienecoobpasHo

COBMelLIaTh I/IaBKy Ha ITPOBOZAX C M/IaBKOM Ha Tpocax (puc. 25 u 26).

Puc. 24. Cxema "Tpoc-3emy1s1" Ipu NOJK/IOYEHUH NCTOUHUKOB IUIaBKM C [IBYX KOHL|OB TpOCa.
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Puc. 25. Vcnionb30BaHre IPOBOZOB OTK/IIOUeHHOM BJI 715t mofaun HanpshKeHus TJ1aBKU Ha
oborpeBaeMmslii TpOC.

Puc. 26. OgHOoBpeMeHHas I/1aBKa rososezia Ha NpoBojax 1 Tpocax.

7.3. Bo3MOKHBIe CxXeMbl IUIaBKM Ha JIMHUM C [ABYMs TpOCAMU IpuBeJeHbl Ha puc. 27-31.
nocsiefiHeM ciyvae (cM. pyc. 31) riaBKa Ha Tpocax IIPOBOZAUTCS B [jBa STara.

B
S
Puc. 27. Cxema "Tpoc-Tpoc”

oL e

I g -+

Puc. 28. Cxema "Tpoc-Tpoc" NpH NOJK/IF0YeHNU HCTOYHHKOB IJIaBKH C JBYX KOHL|OB TpPOCa

Bl

Puc. 29. Cxema "fBa Tpoca - 3emns’.

GE) 5

-

Puc. 30. Cxema "zBa Tpoca - 3em/is1" MpU NOJK/IHOYEHUU UCTOUHUKOB, T/IaBKU C BYX KOHLIOB
Tpoca.



Puc. 31. Cxema /151 I/IaBKU B /iBa 3Tara: "TPoC-TPoC" U "[Ba Tpoca - TPoC - 3eMyIs".

[InaBuTh TO/I0/IE] Ha KOPOTKMX TPOCOBBIX IOAXOJAX peKOMeHZyeTcsl OT IIYHTUPYROLUX
peakTopOB, eC/Id TaKWe YCTaHOBJIeHbl Ha MOJCTaHLMU. BO3MOXXHO Takke MpUMeHeHHe CrelidalbHbIX
TpaHchopMaTopoB Ha HaripsbkeHue 1-4 kB c orBeTtBieHusiMu depe3 1 kB. Takue TpaHchopMaTopbl
MOTYT OBbITb WM3rOTOBJIEHBl CUaM{d DEMOHTHBIX 3aBOJOB 3HeprocucreM. [ljisi mpumeHeHus 6onee
BBICOKMX HamnpsDKeHUH TIpU [UIaBKe Tojojieja MOXeT OBITb HUCIMOMb30BaHO TIOC/eA0BaTelbHOe
coeZilHeHNE TPOCOB HECKOJIBKUX CMeXXHbIX JIMHUNA. BO3MO)XHOCTh IpUMEHeHUs Ha MUTAKIIMX JIMHUIX
3/IeKTPU(UIIMPOBAaHHBIX JKeJIe3HBIX JOPOT CXeM C HCIOJb30BaHMEM 3eMIM B KauecTBe 0OpaTHOro
NpoBo/ia TpeOyeT SKCIIepUMeHTabHON TIPOBEPKU B OTHOLIEHHH MOMeX B JIMHUSX CBSI3H, CUTHa/IM3alliH
Y aBTOOIOKUPOBKH KeJIe3HBIX JI0pOT.

7.4. ConpoTHB/IeHHe TPOCA CK/IaJbIBAETCS U3 aKTUBHOIO, BHYTPEHHET0 U BHEIIIHETO UHYKTUBHBIX
COTPOTHBJIEHUI.

3HayeHUe aKTMBHOIO U BHYTPEHHEro MHAYKTUBHOIO CONPOTHB/IEHHI TpOCa 3aBUCAT OT 3HaueHUs
MIpOTeKaroll|ero ToKa ¥ NPUHUMAIOTCS B COOTBETCTBUM C [JAHHBIMU pUC. 32.
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Prc. 32. 3aBUCHMOCTH aKTUBHOTO R; (a) ¥ BHyTPEeHHEr0 MHAYKTUBHOTO X,y (6) COMPOTHBIEHHUIH
CTalbHBIX TPOCOB OT TOKa.

CpegHue 3HAaueHUs] BHEIIHETO WHAYKTWBHOTO COTPOTHBJ/IEHMSI TPOCA MOTYT OBITb TIPUHSITHI B
COOTBETCTBHM C JaHHBIMH TabJ1. 7.1.

Tabsuria 7.1
CpejHue 3HaUeHNs BHEIIIHer0 HHAYKTHBHOI'0 COIIPOTHBJIEHUsI TPOCA
CxeMa 11aBKu WHpykTrBHOe conpotrBiieHue, OM/KM, Tpoca CeYeHHeM, MM
35 50 70
Tpoc - Tpoc 0,9 0,85 0,95
Tpoc - 3emns 0,78 0,77 0,76
Ba Tpoca - 3ems 0,53 0,525 0,52

IMonb3ysick rpadukamu puc. 32 U AaHHbIMU Tab1. 7.1, MOIHOe COMPOTHB/IEHUE TPOCA MOXKET ObITh
TIO/ICUMTAHO 10 GopMyJie:

Z =R, +R,)? + (X, +X,,) - (7.1)

rze R, - akTHBHOe CONpOTUB/eHUe Tpoca, OM/KM;

R, = 0,05 OM/KkM (COTIPOTHBIIEHHE 3eMTH);

X.u - BHYTPeHHee UHAYKTUBHOE COMPOTUB/IeHUe Tpoca, OM/KM;

X, - BHellIHee UHYKTUBHOe COIPOTUBJIeHUe Tpoca, OM/KM.

Jlng yacTo MpUMeHseMOM TIpH IJIaBKe ToJIo/iefja TUIOTHOCTH ToKa 2 A/MM? B Taba. 7.2 [aHbI
HeoOXOAVMbIe pacUeTHbIE JaHHbIE O COMPOTHUB/IEHUSIX CTAbHBIX TPOCOB.



Tabnwia 7.2

ConpoTuB/jieHN CTa/AbHBIX TPOCOB (OM) Ha KW/IOMeTpP THHHU

CxeMa 11aBKu Ceuenne Tpoca, MM>
35 50 70
r X Z r X Z r K Z
Tpoc-Tpoc 12,0 | 49 | 13,0 8,0 3,5 8,7 6,0 2,9 | 6,66
Tpoc-3emsst 6,05 | 2,78 | 6,65 | 4,05 2,07 | 4,55 | 3,05 1,76 | 3,52
[1Ba Tpoca-3emMis 3,05 | 1,53 | 3,42 2,05 1,18 2,36 | 1,55 | 1,02 | 1,85

7.5. Bo3MOXKHBIe [I/IMHBI YYaCTKOB JIMHWH, Ha KOTOPBIX MOXKET OBbITh IPOBeJieHa IIaBKa rososiesa
Ha TPOCax NPH Pa3/INUHbIX HAIPsDKeHUSIX UCTOUHMKA, TIPUBe/eHs! B Tabut. 7.3.

Tabmuua 7.3

Cpepuue JIMHBI TMHAH (KM) PH IUIaBKeE r'oJ10/1eJa Ha Tpocax ceyenuem 35, 50, 70 mm? ¢
IJIOTHOCTHIO TOKA 2 A/MM?

Hanpspkenue niaBky, kKB CxeMa 1nJ1aBKu
Tpoc-Tpoc Tpoc-3emns JIBa Tpoca-3emJsist

6 7,0 7,5/13 7,5/13

10 12,0 13/22 13,0/20

35 40 48/80 45/78

110 140 150 145
IIpumeuanue. [Ins cxembl "Tpoc-Tpoc" M Bcex cxeM Npu HarpsbkeHuu 110 kB pacueT cpenaH A/ JMHEHHOTro
HarpsDKeHUs]; B OCTIbHBIX C/Iyuasix B UUC/HTeIe - 711 (ha3HOTo, B 3HaMeHareJIe - ISl THHeHHOro HanpsKeHHH.

7.6. IlepeMeHHBIV TOK TUIaBKU OTIPe/iesisieTCs 1o (hopmyie:

I = v
TR AR (K + K, 7.2)
U
I :Rr+—R’ (7.3)

rjie R.,; - CONIPOTHBIIEHUe 3a3eMyleHus Tpoca, OM.

ConpoTuB/eHHe 3a3eMJIEHHs TPOCa, 110 BO3MOXKHOCTH, JO/DKHO ObITh HeOOJBLINM, 0COOEHHO IIPU
T1aBKe Ha KOPOTKHX TPOCOBBIX MOJX0/aX OT Crel{aabHbIX OAHO(A3HBIX TPAaHC(HOPMATOpPOB, IOITOMY
PEeKOMeH/lyeTCsl YCU/IMBaTh KOHTYP 3a3eM/IeHMsI OIOphl, HA KOTOPOM yCTaHaB/IMBaeTCsl 3aKOPOTKa, /0
3HaueHUH, He NpeBbIIarmuX 4 OM.

st obecrieueHnst 6e30MacHOCTH CJIeAyeT OrpaXk[aTh KOHTYP 3a3eMJIeHHs OTOPHI, eC/TH TTOTeHIHa
ero npesbliaer 100 B. Orpaxpaemass TeppuTropuss BOKDPYI OIIOpbI OIpejesseTcs LIaroBbIM
HarpspKeHHeM.

8. PABOTA OBOPY/JOBAHUS 3/TEKTPUUYECKOU CETU
N3onsA1us 3/1eKTPUUYECKOil ceTH

8.1. TononeaHble OT/IOXKEHHsS] Ha W30JISILUHN 7IEKTPHUYECKON CeTH CIIOCOOCTBYIOT CYIIeCTBEHHOMY
CHVDKEHMIO Pa3psiiHbIX XapaKTePUCTHK W30L|H, UYTO JJO/DKHO YUMTBHIBATHCS Kak IPY SKCIUTyaTalliH,
TaK ¥ TIPM TIPOEKTHPOBAaHWUHU 3JeKTPUUecKUx ceTeid. C Lie/bl0 TOBBIIIEHUS HaZe)XHOCTH DPabOoThbI
JOJDKHBI OBITh OIITUMU3MPOBAHB! YPOBHU BHEILIHel W30/IALUK TPOCOB.

Heo6xoanmoe uuncio n3oasaTopoB N [JO/DKHO BEIOHpAThCs 110 hopMmyre:

N :%’ 8.1)

rae U - HanpsbkeHUe, TIPUJIO’KEHHOe K U30JISIuM, KB;
A\, - HOpMUpOBaHHasl yienbHast 3peKTUBHAs JIMHA MYTH YTEUKH, CM;
L - reoMeTpryecKas AJIMHA IIYTH YTEUKW PUHSTOIO TUIA U30/ITOPa, CM;
K, - mornipaBouHbIi K03 (PUIEHT UCII0/Ib30BaHUS AJIMHBI ITYTH YTeUKH U30/TOpa MPUHSATOTO TUIIA.
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L
X1+ — Ky | (5~ 50,0033,

1
rje D - quameTp H30714TOpa, CM;

[> - HoMep paiioHa 3arpsi3HEHHOCTH;

0. - HOMep palioHa ronoseJHOCTY;

Ky - ko3 dureHT hopmel nsoasTOpa.

Ipu % <1 xoapdurment K, = 1.

8.2. YpoBeHb U30JISILIUM TPOCOB, AOCTATOUHBIA /IJIsi YCMEIIHOTO TMpOBe/leHus IJIaBKU, 3aBUCUT OT
criocoba ero BBITTOJTHEHUS.

IIpy HeWsMeHHOM TIO [JKMHE TpOCa KOJMUECTBE U30/STOPOB IPU IUIaBKe OT WCTOUHHMKA
MepeMeHHOT0 U MOCTOSIHHOTO TOKa C/IeJlyeT IPUHUMATh A, T10 IaHHbIM Tab1. 8.1.

Tabmura 8.1

PekomeHpyemble 3HaueHNs A, (cM/KB) nIpu HeEH3MeHHOM 110 J/IHHE TPOCa KO/IMYecTBe
H30/IATOPOB IIPH I/IaBKe roJi0/1efa epeMeHHbIM H NIOCTOSHHBIM TOKOM

PaiioH rononepgHocTH 3HaueHus \, AJ1s1 pAiOHOB 3arpsi3HeHHst aTMOC(hepsbl
I I 111 v

11 1,7/1,8 1,7/1,8 2,0/2,2 2,3/2,5

v 1,7/1,8 1,8/1,9 2,1/2,3 2,4/2,6

HpI/IMe‘—IaHI/Ie. B uncnurene - TpU IJIaBKe roJjiojiefa rnepeMeHHbIM TOKOM, B 3HaMeHaTe/1e - IOCTOAHHBIM TOKOM.

Ilpy  W3MeHeHMM uuCjla U30/ATOPOB B TUPJSHJAE, TPOINOPLMOHAJBHOM  3HaueHUIo
BO3[eHCTBYIOILEro HalpsDKeHHs], A, C/iefyeT IPUHUMATh [JIs IepeMeHHOro HampsbkeHus 1o tabi. 8.2 u
JJ151 TIOCTOSIHHOT'O HarpsKeHUs - 110 Tabut. 8.3.

Tabnuia 8.2

PexoMeHlyeMblIe 3HaUeHHS A, (C(M/KB) npH njiaBke repeMeHHBIM TOKOM H YHC/Ie U30/ITOPOB
B TMPJIsIH/IE, IPONOPIIMOHA/ILHOM 3HAaUeHHI0 BO3/IeHCTBYIOIEro HanpsnKeHus

PaiioH rononepgHocTH PaiioH 3arpsi3HeHusi aTMOC(epsbl
I 11 111 v
111 2,0 2,0 2,3 2,5
v 2,1 2,2 2,4 2,7
Tabnwuia 8.3

PexoMeHayeMbIe 3HaUeHus A, (cM/KB) npu nocrossaaoM U 1 unc/ie H30/ISTOPOB,
NpoNnopLHoHaIbHOM Bo3AelcTBHIO U.

PaitoH rononegHocTH PaiioH 3arpsisHeHUst aTMOChepEI
I I 11 v
I 2,1 2,2 2,5 2,8
v 2,2 2,4 2,7 3,0

ITpwu oripesie/ieHUH KOMYECTBa U30/1ATOpOB N IpH I/1aBKe roJIo/e/ia Ha TPOCax MOCTOSIHHBIM TOKOM
HeoOxoauMo B uuciuTens GopMysbl (8.1) BHeCTH mMompaBoOuHbIA KO3(OULMEHT (,, YYUTHIBAIOILUH
OT/IMYMe Pa3psiAHbIX XapaKTePUCTUK W30JISILUHU TIPU MTOCTOSTHHOM HaNpsDKeHWH OT XapaKTePUCTHK TIPH
repeMeHHOM HarpspKeHHH .
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1+0,0464(2,3- w/0,39[32)% -Kq,} .

715t U30/111K TPOCOB PEKOMEHIyeTCsl IPUMeHeHMe M30/IITOPOB U3 3aKaJleHHOTO CTeKJIa.

8.3. TpocoBble M30/ATOPHI AO/DKHBI IIIYHTUPOBATHCSI UCKPOBBIMU MPOMEXYTKAMU JJIS1 3aLUThl OT
0’KOTOB TPU TPO30BBIX TEPEKPHITUAX. 3HAUEHUS UCKPOBBIX MPOMEXYTKOB BBIOMPAIOTCS, MCXOAsA U3
CIeIyIOIIUX TI0/I0KEeHUM:

- UCKPOBbIE TIPOMEXKYTKH He [JOJDKHBI TPOOUBATHCS pabOUYMM HamnpsDKEHWEM TIpY TIUIaBKe, a TakKe
TIpY TiepeHarnpsbKeHUsIX, BO3HUKAOIIUX B IPOLjecce BKIFOUEHUST CXeMBbI I1J1aBKK;

- UCKPOBOM MIPOMEXXYTOK JJO/DKEH ObITh MEHbIIIe Pa3psiJHOTO HAMPSKEHUs TUPJISH/] U30/IATOPOB Kak
TIPYU UMIYJ/IbCaX, TaK ¥ MPY IIPOMBIIIIEHHOM YacToTe. 3HaUeHHUsI MCKPOBBIX TIPOMEXKYTKOB [IJIs1 TUPJISTHT
13 OJIHOTO, IBYX U UETHIPEX U30JIITOPOB TPUBe/IeHbI B Ta0/1. 8.4.

Tabnwuiia 8.4

XapaKTepuCTHKH HCKPOBBIX MPOMEXYTKOB

Hanpspkenne nyiaBgy, KB KosmuecTBo 130/51TOpOB | 3HaUeHHe MCKPOBOTO MIPOMEXKYTKA, MM
3-20 1 60
35 2 100
110 4 150

IIpoBoja u TpoChI

8.4. IlnaBka rosnoneja Ha Tpocax [O/DKHA MPOBOAUTHCS [0 TUIaBKM rosiosiefjla Ha mpoBojax. Ecim
HEBO3MO)XHO OPraHW30BaTh TJIABKY Ha BCEM IPOTSHKEHHWM TPOCAa, a Ha He 000rpeBaeMbIX ydacTKax
BO3MOYKHO OTIacHOe COMMKeHHe TIPOBOZOB U TPOCOB, TO C LIEJTbIO MOBBIILIEHUs HAZIEXXHOCTH paboThl BJI
Ha 3TMX YyuyaCTKaX PEKOMEH/YeTCsS JeMOHTaK TPOCOB. Ha TIpOEKTHPYeMBIX JIMHHUSX MOTYT OBbITh
MpelyCMOTPEHbI Y4acTKu 06e3 TPOCoB.

8.5. Ilepen rosionefHBIM CE30HOM HEOOXOJMMO TIPOW3BECTH TIATENbHBIA OCMOTp JIMHWM, Ha
KOTOPBIX TPeAyCMaTPUBAETCS T/IaBKa, MPOM3BECTH OMPOOOBAHME BCEX 3/IEMEHTOB 3/IEKTPUUECKOMN
CXeMbI T/IaBKU U TIPUHATH Mephbl, 00eCcreurBaoliie HOPMaJIbHYI0 KX PA0OTY B PEXKUMe T/IaBKH.

Ileperpy3ouHas Crioco0HOCTH 060py/[0BaHMSA
8.6. Ins1 TpaHcdopMaTopoB TOKa, BHICOKOYACTOTHBIX 3arpajuTesiel, KOHTAKTOB BbIK/IIOUATesiedl u
pasbeJMHUTe/IeH Ha MepUo/ MJIaBKY roJIojiea JoMyCcKaeTcs reperpyska Ha 50%.
Bosiee BbICOKasi Teperpy3ka MOXET OWTh JOMylljeHa T[O0C/e CleLUabHbIX WCIbITAHUN WIN

COTJIaCOBaHMSI C 3aBOJOM-HU3rOTOBHUTeNeM. [lonyCcTUMble KpaTHOCTH I1eperpysKu /st HeKOTOPbIe THUIIOB
BBIK/TIOUATe/eH, TTOTyYeHHbIe SKCIIepUMeHTA/IbHBIN MTyTeM, NpYBeieHbl B Tab1. 8.5.

Tabmura 8.5

Jonycrumasi KpaTHOCTh eperpy3KH BbIK/TIOUaTe/1er

Turn Beikmtouartensi | JlonmycTrMasi KpaTHOCTb I1eperpysH BbIK/IFOUaTesIsi IPY BpeMeHU I/IaBKH, MUH
10 15 20 30 40 50 60
BMII-10-600 3,84 3,3 2,92 2,55 2,38 2,28 2,25
BMII-10-100 3 2,5 2,1 1,89 1,7 1,59 1,5
¥-35-2500-10 2,55 2,3 2,15 2,0 1,85 1,7 1,6
MKTI-35-1000-25 4 3,85 3,75 3,7 3,6 3,5 3,4
C-35-630-10 53 4,8 4,45 3,9 3,55 3,35 3,18
8.7. JomycTtumasi KpaTHOCTb Tieperpy3ku Auis mkagor KPY npuBezeHa B Tab. 8.6.
Tabsuiia 8.6

JonycTuMasi KpaTHOCTD neperpy3ku Ay mKagor KPY, yKoMI/IEKTOBaHHbBIX

BBIK/TIOUATe/IAMHA



Tun KPY u [HormycTiumast KpaTHOCTb Tieperpy3ku Asisi mikagoB KPY ripu BpemeHu
BBIK/IFOUaTe/Is TJIaBKH, MMH
10 15 20 30 40 50 60

KBD3-10-13-630 55 4,8 4,4 3,8 3,18 2,95 2,75
BMIIB-630-20
KBII-10-15-15-600 4,1 3,9 3,75 3,4 3,1 2,8 2,5
BMIITII-10-630-20
KBII-10-07-1500 2,65 2,17 1,82 1,55 1,4 1,25 1,2
BMII3-10-1600-20
KBII-10-0,5-1500 2,4 2 1,75 1,5 1,3 1,25 1,2
BMIIII-10-1500-20
MBM3-10-19-1600 4 3,35 3 2,5 2,25 2,1 1,9
BMIIB-10-1600-31,5

8.8. T'eHeparopsl, Bblfie/IeHHbIe [JIs TI/IaBKH, PabOTar0T MPH HU3KOM COS(, UTO OrpaHHUMBAaEeT UX
MOIIHOCTh 10 poTopy. B Tabs. 8.7 mpuBejeHbI pacrojiaraéMble MOIIHOCTH TypOOreHepaTopoB MpH
pa3/IMuHbIX KO3 QUIIeHTax MOIIHOCTH.

Tabmua 8.7

MomnocTu TypooreneparopoB (%) npu pa3/MYHbIX 3HaYeHUAX K03(puiueHTa MOIIHOCTH

Tun HomunanbeHas Koaddurpent MmonHoctr
Typboreneparopa | MmorjHocTs, KBT | 1,0 | 0,9 [ 085 | 0,8 [0,7[06] 05 [04[03]02[0,1]0,0
T2-6-2 6000 100 ( 100 | 100 | 100 | 88 | 84 79 76 [ 73 (7170 ] 70
T2-12-2 12000 100 [ 100 | 100 | 100 | 92 | 86 83 8281|8080 80
T2-25-2 25000 100 | 100 100 100 | 92 | 86 83 82 81|80 (80| 80
TB2-30-2 30000 100 | 100 100 100 [ 93 | 89 85 82 81|80 (80| 80
T2-50-2 50000 100 ( 100 | 100 95 88 | 84 81 78 76 [ 75| 751 75
TB-50-2 50000 100 [ 100 | 100 | 100 | 90 | 87 84 81|78 |76 (75|75
TB-60-2 60000 100 ( 100 | 100 | 100 | 90 | 87 84 81|78 |76 (75|75
TB®-60-2 60000 100 ( 100 | 100 | 100 | 91 | 87 85 80 | 79 | 77 | 77 | 77
TB2-100-2 100000 100 | 100 | 100 95 88 | 84 81 78 176 | 75 | 75 | 75
TB®-100-2 100000 100 | 100 | 100 | 100 | 91 | 87 85 80 79|75 75]|75
TB2-150-2 150000 100 | 100 95 90 83179 76 7372 (70| 70 ] 70
TBB-200-2 200000 100 100 | 100 95 88 | 84 80 76 [ 71 [ 70 | 70 | 70
TI'B-200 200000 100 | 100 100 90 87 | 84 81 78 176 | 75 | 75 | 75
TBB-300-2 300000 100 | 100 100 95 88 | 84 80 76 1 76 | 70 [ 70 [ 70

[l ruporeHepaTopoB JOMYyCTUMBIM TOK CTaTtopa CyIIeCTBeHHO HM3MeHseTCs B 3aBUCHMOCTH OT
KOHCTPYKLMM MallMHbL. Pacrionaraemasi MOIIHOCTb TIPU HU3KHX COS(Q [IOJDKHA OIPeJessiTbCs [Jist
KaXI0Tr0 TMporeHepaTopa CreldaJbHbIM pacyeTOM Ha OCHOBE ero JeKTPUUeCKUX XapaKTepHUCTHK.
ITpu 3TOM HaKOOJBLIKE TOK POTOPA MOXKET ObITh MPUHAT Ha 10% BbIllle HOMHHAIBHOTO.

YTouHeHue pacriojiaraeMoil MOIIHOCTH TeHepaTOpoB IpU paboTe C HU3KUM COS( MOXKET ObITh
C/le/laHO Ha OCHOBe CIIeljMa/bHbIX OIbITOB.

8.9. Tleperpy3ouHasi CrioCOOHOCTh TPAHC(OPMATOPOB, 3aNPOEKTUPOBAHHBIX 10 1960 r., JO/DKHA
OTIpeZleNAThCS T10 JaHHBIM 3aBOJia-M3TOTOBUTEJISL.

5151 TpaHCchopMaTopoB, 3arpoeKTHpoBaHHbIX Tocsie 1960 r., mo 'OCT 14209-609.

3HaueHue [OIMyCTUMOM MOILIHOCTH [ IUIaBKWA OIpefessieTcs NpeAllecTBYIOIIeN 3arpy3koi
VCTOYHMKOB, WX JIOMYCTUMOM Ieperpyskoll M ceueHHeM IIpOrpeBaeMoro, MpoBoja. 3aBUCUMOCTH
V3MeHeHUsl TIpeJie/IbHOM MOIIHOCTU TUIaBKM OT CeYeHMs TNPOBOJIOB M MpeALIecTBYHOIEN 3arpysku
TpaHcdopMarTopa MpH cosg, = MpUBeeHbI Ha puc. 33.

8.10. Ileperpy3ouHasi CHOCOGHOCTH OETOHHBIX pEaKTOPOB B I€PBOM TNPUOMKEHUH J[I0/DKHA
ompefieNiIThCsA, Kak /sl CYXWX TpaHC()OpPMATOpOB MO [JuarpamMMe Harpy304HOW CHoCOOHOCTH
Txunepa.

8.11. Bce 3meMeHThI 3/1eKTPUUECKOM CXeMbl TIJIaBKU J0J/DKHBI OBbITh pacCUMTaHbl Ha TOKU II/IaBKU C
yueToM [IONYCTUMBIX I1eperpy3ok. OjeMeHTbl 000py/OBaHHs, Ieperpy3ka KOTODBIX IIPeBBILIAET
JOMYCTAMYIO, IOJDKHBI ObITH 3aMeHeHbI WM 3alIyHTUPOBAHbI Ha Mepro/, IaBKU.
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Puc. 33. 3aBUCMMOCTb U3MeHeHUs TIpe/ie/TIbHON MOIHOCTH TUIAaBKH (S<nr), ceueHust TpoBogoB (F ) u

TIpe/IIIeCTBYIOIeN 3arpy3Ky TPaHCHOPMATOPOB (Sx).

[Tpunoxxenue 1

COITPOTHUBJIEHUA ITPOBO/JIOB 1 JOITY CTUMBIE TOKU IVIABKH I'OJIOJIEJA

ConpoTuB/IeHHs NPOBO/IOB IIPH Pa3/IMYHbIX TeMIlepaTypax

Tabmma I11.1

Mapka npoBoja Conpotusienue rnpososa (OM) rpu Temriepatype npoBoga, °C
0 20 40 60 80 100 110 | 120 130
M25 0,667 | 0,720 | 0,771 | 0,823 | 0,875 | 0,927 | 0,960 | 0,988 -
M35 0,477 | 0,515 | 0,551 | 0,588 | 0,626 | 0,663 | 0,688 | 0,716 -
M50 0,334 | 0,361 | 0,386 | 0,412 | 0,439 | 0,455 | 0,481 | 0,494 -
M70 0,247 | 0,267 | 0,286 | 0,305 | 0,324 | 0,344 | 0,356 | 0,366 -
M95 0,177 | 0,191 | 0,204 | 0,218 | 0,232 | 0,246 | 0,255 | 0,262 -
M120 0,143 | 0,154 | 0,165 | 0,176 | 0,187 | 0,198 | 0,206 | 0,212 -
M150 0,113 | 0,122 | 0,131 | 0,139 | 0,148 | 0,157 | 0,16 | 0,167 -
A25 1,05 1,14 | 1,22 | 1,31 | 1,39 | 1,48 | 1,51 | 1,55 -
A35 0,769 | 0,830 | 0,891 | 0,953 | 1,014 | 1,076 | 1,106 | 1,136 -
A50 0,533 | 0,576 | 0,619 | 0,661 | 0,704 [ 0,7 |[0,766| 0,788 -
A70 0,381 | 0,412 | 0,443 | 0,473 | 0,504 | 0,534 | 0,549 | 0,564 -
A95 0,285 | 0,308 | 0,331 | 0,354 | 0,376 | 0,399 | 0,411 | 0,422 -
A120 0,228 | 0,246 | 0,264 | 0,282 | 0,301 | 0,319 | 0,328 | 0,337 -
AC10/1,8 2,495 | 2,695 | 2,895 | 3,094 | 3,294 | 3,494 | 3,689 | 3,695 | 3,795
AC16/2,7 1,641 | 1,772 | 1,903 | 2,035 | 2,166 | 2,297 | 2,364 | 2,426 | 2,495
AC25/4,2 1,061 | 1,146 | 1,231 | 1,316 | 1,401 | 1,486 | 1,528 | 1,570 | 1,614
AC35/6,2 0,715 | 0,773 | 0,830 | 0,888 | 0,945 | 1,002 [ 1,029 | 1,058 | 1,086
AC50/8,0 0,548 | 0,592 | 0,636 [0,7240( 0,724 | 0,767 | 0,789 | 0,811 | 0,832
AC70/11 0,389 | 0,420 | 0,451 | 0,482 | 0,513 | 0,544 | 0,560 | 0,575 | 0,591
AC70/72 0,389 | 0,420 | 0,451 | 0,482 | 0,513 | 0,544 | 0,560 | 0,575 | 0,591
AC95/15 0,291 | 0,314 | 0,337 | 0,361 | 0,384 | 0,407 | 0,419 | 0,431 | 0,442
AC95/16 0,277 | 0,299 | 0,321 | 0,343 | 0,365 | 0,388 | 0,394 | 0,419 | 0,421
AC95/141 0,292 | 0,316 | 0,339 | 0,363 | 0,386 | 0,410 | 0,421 | 0,432 | 0,444
AC120/19 0,227 | 0,245 0,263 | 0,271 | 0,299 | 0,318 | 0,326 | 0,336 | 0,345
AC120/27 0,231 | 0,249 | 0,267 | 0,286 | 0,304 | 0,323 | 0,332 | 0,342 | 0,351
AC150/19 0,181 | 0,195 | 0,209 | 0,224 | 0,238 | 0,253 | 0,260 | 0,269 | 0,275
AC150/24 0,180 | 0,194 | 0,208 | 0,223 | 0,237 | 0,251 | 0,259 | 0,266 | 0,274
AC150/34 0,181 | 0,196 | 0,211 | 0,225 | 0,240 | 0,254 | 0,260 | 0,268 | 0,275
AC185/24 0,143 | 0,154 | 0,165 | 0,177 | 0,188 | 0,200 | 0,206 | 0,212 | 0,217
AC185/29 0,147 | 0,159 | 0,171 | 0,183 | 0,194 | 0,206 | 0,212 ]0,2176| 0,223
AC185/43 0,144 | 0,156 | 0,168 | 0,179 | 0,191 | 0,202 | 0,207 | 0,213 | 0,219
AC185/128 0,144 | 0,155 | 0,166 | 0,178 | 0,189 | 0,201 | 0,207 | 0,213 | 0,219
AC205/27 0,130 | 0,140 | 0,150 | 0,161 | 0,171 | 0,181 | 0,187 | 0,192 | 0,198
AC240/32 0,109 | 0,118 | 0,127 | 0,135 | 0,144 | 0,153 | 0,157 | 0,161 | 0,166




AC240/39
AC240/56
AC300/39
AC300/48
AC300/66

AC300/204

AC330/27
AC330/43
AC400/22
AC400/51
AC400/64
AC400/93
AC450/56
AC500/27
AC500/64

AC500/336

AC550/71
AC600/72
AC650/79

AC700/86
AC750/93

ACB800/105

AXK25
AXK35
AX50
AX70
AJK95
AX120
AH25
AH35
AH50
AH70
AH95
AH120

0,113
0,111
0,089
0,091
0,093
0,090
0,082
0,081
0,068
0,068
0,069
0,066
0,062
0,055
0,055
0,055
0,049
0,046
0,043

0,039
0,036
0,032
1,251
0,905
0,625
0,448
0,337
0,267
1,155
0,835
0,577
0,413
0,311
0,246

0,122
0,120
0,096
0,098
0,100
0,097
0,089
0,087
0,073
0,073
0,074
0,071
0,067
0,060
0,059
0,059
0,053
0,0570
0,046

0,042
0,039
0,035
1,352
0,978
0,676
0,484
0,364
0,289
1,248
0,902
0,624
0,447
0,336
0,266

0,131
0,129
0,103
0,105
0,107
0,104
0,096
0,093
0,08

0,08

0,079
0,076
0,092
0,064
0,063
0,063
0,057
0,054
0,049

0,045
0,042
0,038
1,431
1,035
0,715
0,512
0,385
0,305
1,321
0,955
0,660
0,472
0,355
0,281

0,140
0,138
0,110
0,113
0,115
0,111
0,102
0,100
0,084
0,084
0,085
0,082
0,077
0,069
0,068
0,068
0,061
0,057
0,053

0,048
0,045
0,0470
1,52
1,1
0,760
0,544
0,409
0,324
1,404
1,015
0,701
0,502
0,378
0,299

0,0990,

0,0636

0,149
0,147
0,117
0,120
0,122
0,119
0,109
0,106
0,089
0,089

0,158
0,156
0,124
0,127
0,130
0,126
0,115
0,113
0,095
0,095
0,096
0,092
0,087
0,078
0,076
0,076
0,069
0,065
0,0636

0,087
0,082
0,073
0,072
0,072
0,065
0,061

0,051
0,048
0,043
1,61
1,165
0,805
0,577
0,434
0,344
1,487
1,075
0,743
0,531
0,400
0,316

0,054
0,051
0,045
1,7
1,23
0,850
0,609
0,458
0,363
1,570
1,135
0,784
0,561
0,422
0,334

0,163
0,160
0,128
0,131
0,134
0,129
0,117
0,116
0,098
0,098
0,099
0,095
0,089
0,079
0,079
0,079
0,0706
0,066
0,062

0,056
0,0518
0,046

0,167
0,164
0,131
0,134
0,137
0,133
0,121
0,120
0,1006
0,1006
0,1022
0,098
0,092
0,081
0,081
0,081
0,0726
0,068
0,06

0,172
0,168
0,135
0,138
0,141
0,137
0,124
0,123
0,103
0,103
0,1049
0,1004
0,0942
0,084
0,084
0,084
0,0745
0,070
0,0654

0,0577
0,053
0,047

0,059
0,054
0,0486

Tabnwia I11.2

Heo6o/1b1mme AOIIYCTHMbIE TOKH IVIABKH /I IIPOBOAOB ITPH PAa3/IMYHBIX NMOr0AHBIX YC/IOBHAX

Mapka npoBoga | [lonycTumblil TOK 1y1aBKu (A) [ CKOPOCTH BeTpa (V) U TeMriepaTypbl Bo3ayxa (t)
v =2M/c v =4 wm/c
t=0° t=-5° t=-10° t=0° t=-5° t=-10°
1 2 3 4 5 6 7
Temneparypa nipoeoza 90 °C
M25 265 275 280 310 320 330
M35 330 340 345 385 395 405
M50 415 425 435 480 495 510
M70 505 520 530 590 600 620
M95 630 645 660 730 745 765
M120 720 740 760 835 855 880
M150 840 860 880 970 995 1020
M185 960 985 1010 1110 1140 1165
M240 1130 1160 1185 1305 1340 1370
M300 1290 1320 1355 1485 1525 1560
M350 1460 1495 1530 1680 1720 1765
M400 1580 1620 1655 1815 1860 1905
A25 210 215 220 245 255 260
A35 260 265 270 300 310 320
A50 330 335 345 380 390 400
A70 405 420 430 475 485 495
A95 490 505 515 570 585 600




A120 570 585 600 660 675 695
A150 665 680 700 770 790 810
A185 760 780 800 880 905 925
A240 910 930 950 1045 1070 1100
A300 1025 1050 1075 1180 1210 1240
A350 1155 1185 1210 1330 1360 1395
A400 1245 1275 1305 1430 1465 1500
A450 1355 1390 1420 1555 1595 1635
A500 1460 1500 1535 1680 1720 1760
A550 1550 1585 1625 1780 1820 1864
A600 1630 1670 1710 1870 1915 1960
Temneparypa nposoga 100 °C
AC25/4,2 224 230 235 261 268 275
AC35/6,2 289 296 302 336 344 352
AC50/8 343 351 359 399 416 434
AC70/11 428 438 447 496 508 519
AC70/72 468 479 489 541 553 565
AC95/16 533 545 557 617 631 645
AC95/15 520 532 543 602 616 630
AC95/141 582 595 607 670 685 700
AC120/19 610 624 637 705 721 737
AC120/27 609 623 636 703 719 735
AC150/19 705 721 736 813 831 850
AC150/24 710 721 741 820 838 857
AC150/34 711 727 743 821 839 858
AC185/24 821 839 857 947 969 990
AC185/29 807 825 843 930 951 972
AC185/43 825 843 861 951 972 994
AC185/128 870 889 908 1000 1022 1045
AC205/27 874 893 912 1007 1030 1052
AC240/32 977 999 1020 1124 1150 1175
AC240/39 961 982 1003 1106 1130 1155
AC240/56 980 1001 1022 1127 1152 1177
AC300/39 1119 1143 1167 1285 1315 1343
AC300/48 1109 1133 1157 1274 1303 1331
AC300/66 1103 1182 1151 1267 1296 1324
AC300/204 1182 1208 1233 1355 1385 1415
AC330/27 1168 1193 1218 1342 1372 1402
AC330/43 1193 1219 1244 1370 1401 1431
AC400/22 1324 1353 1381 1215 1251 1587
AC400/51 1338 1367 1395 1534 1569 1603
AC400/64 1332 1361 1389 1527 1561 1595
AC400/93 1381 1411 1440 1582 1617 1652
AC450/56 1417 1447 1477 1623 1660 1696
AC500/27 1507 1539 1571 1726 1765 1803
AC500/64 1538 1571 1604 1762 1801 1840
AC500/336 1640 1675 1709 1872 1913 1954
AC550/71 1652 1688 1723 1891 1933 1974
AC600/72 1714 1751 1787 1961 2004 2047
AC650/79 1812 1851 1889 2071 2117 2163
AC700/86 1923 1964 2004 2196 2244 2292
AC750/93 1929 1975 2020 2199 2253 2306
AC800/105 2168 2214 2260 2473 2527 2581
Temneparypa niposoza 80 °C
AXK25 185 190 195 215 225 230
AX35 230 235 240 265 275 280
AX50 290 300 305 335 345 355
AX70 360 370 380 415 430 440
AJK95 430 440 455 500 515 530
AX120 500 515 530 580 600 615
AH25 195 200 205 225 230 240
AH35 240 245 250 275 285 295
AHS50 300 310 320 350 360 370
AH70 375 385 395 435 445 460
AH95 450 460 475 520 535 550




[ AHI20 | 520 [ 535

550 | 605 [ 625 | 640 |

Ipunoxxexue 2

3ABUCHUMOCTDb BPEMEHMU IVIABKU I'OJIOJIEJA 1 U3MOPO3H1 OT 3HAUYEHUA
TOKA JIAA PA3/INYHBIX MAPOK ITPOBOJA

Ha rpadukax 1udpel OKOIO KPWBBIX 03HAUalOT: B UHC/AUTENe - Temreparypa Bo3zayxa (°C); B

3HaMeHaTesie - CKOPOCThb BeTpa (M/c).

Puc. I12.1. 3aBUCUMOCTb BpeMeHH I1/IaBKU
rojiosiena (y = 0,9) ot Toka.
ITpoBog M50: — D=3 cm; ---D=5cMm.
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Puc. I12.3. 3aBUCUMOCTb BpeMeHH I1/IaBKU
usmopo3u (y = 0,2) oT ToKa.

ITpoBog M50: — D=5cm; ---D =10 cm.
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Puc. I12.2. 3aBUCUMOCTb BpeMeHH I1/1aBKU
n3mopo3su (y = 0,5) oT Toka.
IIpoBog M50: — D=5cm; ---D =7 cm.
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Puc. I12.4. 3aBUCUMOCTb BpeMeHHU I1/IaBKU
usmopo3u (y = 0,9) oT Toka.
IIpoBog M70: — D=3 cm; ---D=5cm.
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Puc. I12.5. 3aBUCUMOCTb BpeMeHH I1/1aBKU Puc. I12.6. 3aBUCUMOCTb BpeMeHHU I1/1aBKU
n3mopo3su (y = 0,5) oT Toka. n3mopo3su (y = 0,2) oT Toka.
ITpoBog M70: — D=5cm; ---D =7 cMm. ITIpoBog M70: — D=5cm; ---D =10 cm.
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Puc. I12.7. 3aBUCUMOCTb BpeMeHH I1JIaBKU Puc. T12.8. 3aBUCHMOCTb BpeMeHH I/IaBKU
rosionega (y = 0,9) oT Toka. u3smopo3u (y = 0,5) oT Toka.
IMpuBog M95: — D=3 cm; ---D=5cm. IIpoBog M95: — D=5cm; ---D =7 cm.
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Puc. I12.9. 3aBUCHUMOCTb BpeMeHU M/IaBKU Puc. I12.10. 3aBUCUMOCTE BpEMEeHH TI/IaBKU
u3mopo3su (y = 0,2) ot Toka. rosioniega (y = 0,9) ot Toka.

ITpoBog M95: — D=5cam; ---D =10 cm. IMpoBog M120: — D=3 cm;---D =5 cm.
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Puc. I12.11 3aBUCHMMOCTE BpeMeHH I1aBKU Puc. I12.12. 3aBUCHMOCTE BpEMEeHH T1/1aBKU
u3mopo3su (y = 0,5) ot Toka. n3mopo3d (y = 0,2) oT ToKa.
IIpuBog M120; — D=5cm; ---D =7 cm. IIpoBog M120; — D=5cm; --- D =10 cm.
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Puc. I12.13. 3aBUCUMOCTb BPeMeHU I/IaBKU Puc. I12.14. 3aBUCUMOCTb BPeMeHHU I1JIaBKU
rosioniefa (y = 0,9) ot Toka. usmoposu (y = 0,5) oT Toka.
IIpuBog M150: — D=3 cm; ---D =5 cm. [MpuBog M150: — D=5cm; ---D =7 cm.
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Puc. I12.15. 3aBUCUMOCTb BPeMeHU I/IaBKU Puc. I12.16. 3aBUCUMOCTb BPeMeHU I1JIaBKU
n3moposi (y = 0,2) oT Toka. n3mopo3i (y = 0,9) oT Toka.

ITpuBog M150: — D=5cm; ---D =10 cm. ITpuBopy A25: — D=3 cm; ---D=5cm.
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Puc. I12.17. 3aBUCUMOCTb BPeMeHH I/IaBKU Puc. I12.18. 3aBUCHMOCTb BPeMeHH IJIaBKU
n3mopo3su (y = 0,5) oT Toka. n3mopo3su (y = 0,2) oT Toka.
IIpoBog A25: — D=5cm; ---D=7cm. IIpoBog A25: — D=5cM; ---D =7 cm;
----- D =10 cm.
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Puc. I12.19. 3aBUCMMOCTE BpeMeHH I/IaBKH Puc. I12.20. 3aBUCMMOCTE BpeMeHH T17IaBKU
rosoniega(y = 0,9) ot Toka. n3mopo3u (y = 0,5) oT Toka.
[TpoBom A35: — D=3 cm; ---D=5cam. ITpoBox A35: — D=5am;---D=7cm.
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Puc. I12.21. 3aBUCUMOCTb BpeMeHH I1J1aBKU Puc. I12.22. 3aBUCHMOCTb BpeMeHH I1JIaBKU
n3mopo3u (y = 0,2) oT Toka. rononena (y = 0,9) ot Toka.
IMpoBog A35: — D=5cM; ---D =7 cm; IMpoBog A50: — D=3 cm; ---D=5cm.

————— D =10 cwm.
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Puc. [12.23. 3aBUCMMOCTb BpeMeHHU I1JIaBKU Puc. [12.24. 3aBUCUMOCTb BpeMeHHU I1JIaBK1
u3mopo3su (y = 0,5) oT Toka. usmoposu (y = 0,2) oT Toka.
ITpoBom A50: — D=5cam; ---D =7 cm. IIpoBom A50: — D=5cm; ---D =7 am;
————— D =10 cm.
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Puc. I12.25. 3aBUCUMOCTb BPeMeHU I/IaBKU Puc. I12.26. 3aBUCUMOCTb BPeMeHU I1JIaBKU
rosioniefa (y = 0,9) ot Toka. u3mopo3su (y = 0,5) oT Toka.
IIpoBog A70: — D=3 cm; ---D=5cm. IIpoBog A70: —D=5cMm; ---D =7 cm.
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Puc. [12.27. 3aBUCUMOCTb BpeMeHHU I1JIaBKU Puc. [12.28. 3aBUCMMOCTb BpeMeHHU I1JIaBK1
rosioniefa (y = 0,9) ot Toka. usmoposu (y = 0,5) oT Toka.

[TpoBox A95: — D=3 cm; ---D=5cam. IlpoBog A: — D=5am; ---D =7 cm.
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Puc. [12.29. 3aBUCUMOCTb BpeMeHHU I1JIaBKU Puc. [12.30. 3aBUCHMMOCTb BpeMeHHU I1JIaBK1
u3mopo3su (y = 0,2) oT Toka. usmopo3su (y = 0,2) oT Toka.
ITpoBom A95:: — D=5cm; ---D =7 cm; [TpoBox A120: — D=4 cm;---D =6 cm;
————— D =10 cm. -+---D=8am.
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Puc. I12.31. 3aBUCUMOCTb BPeMeHH I/IaBKU Puc. I12.32. 3aBUCHUMOCTb BPeMeHH I1/IaBKU
rosionieia (y = 0,9) oT Toka. u3mopo3su (y = 0,2) oT Toka.
IIpoBog AC35/6,2: — D=4 cm; ---D =5 cwm. ITIpoBog AC35/6,2: — D=3 cm; ---D =5 cm.
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Puc. I12.33. 3aBUCUMOCTb BPeMeHU I/IaBKU Puc. I12.34. 3aBUCUMOCTb BPeMeHU I1JIaBKU
rosioniefa (y = 0,9) ot Toka. usmopo3su (y = 0,2) ot Toka/

ITpoBox AC50/8,0: — D=3 cm; ---D =5 cm. IIpoBox AC50/8,0: — D=4 cm; ---D =6 cvm;
----- D=8 cm.
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Puc. I12.35. 3aBUCUMOCTb BPeMeHH I/IaBKU Puc. I12.36. 3aBUCUMOCTb BPeMeHH I/IaBKU
rosiosiefia (y = 0,9) oT Toka. n3mopo3i (y = 0,5) oT Toka.
IIpoBog AC70/11: — D=3 cm;---D=5cMm ITIpoBog AC70/11: — D=4cm; ---D =6 cm;
----- D=8wm
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Puc. I12.37. 3aBUCUMOCTb BPeMeHU I/IaBKU Puc. I12.38. 3aBUCHUMOCTb BPeMeHU IJIaBKU
usmopo3su (y = 0,2) oT Toka. rosioniefa (y = 0,9) oT Toka.
ITIpoog AC70/11: — D=4 cm; ---D =6 cm; IIpoBog AC95/16 : — D=3,5cm; ---D =5 cm.
----- D=8cm
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Puc. T12.39. 3aBucUMOCTh BpeMeHH T1aBKu rosionesa (y = 0,5) oT Toka.
ITpoBog AC95/16: — nuameTp U3MOp03eBoil My(ThI 5 CM;
- - - IMaMeTp u3Mopo3eBoit MydThI 10 cM.
3HameHarTesb - CKOPOCTb BeTpa M/C.
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Puc. I12.40. 3aBUCHUMOCTb BPeMeHH I/IaBKU Puc. I12.41. 3aBUCHUMOCTb BPeMeHH IJIaBKU
M“3Mopo3u oT Toka (y = 0,2). rososiena (y = 0,9) ot Toka.
ITpoBog ACS5/16: — D=4 cm; ---D =6 cm; ITpoBog AC120/19: — D = 3,5 cm;
----- D=8 cwm. ---D=55cm.
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Puc. I12.42. 3aBucuMOCThL BpeMeHH T1aBKu rononesa (y = 0,5) ot Toka.
ITpoBox AC120/19: — auameTp m3mopo3eBoit My Ts! 10 cm;
- - - IMaMeTp U3MOp03eBoi MydTHI 15 cM.
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Puc. I12.43. 3aBrCHMOCTbL BpeMeHH I/1aBKU Puc. I12.44. 3aBrUCHMOCTb BpeMeHU T/1aBKU
rononesa (y = 0,9) ot Toka. [Iposog AC150/24:  m3mopo3u (y = 0,5) ot Toka. [TpoBoz AC150/24:
— JUaMeTp romosieJHOH MyQTeI 4 cM; — JUaMeTp N3MOpO03eBoi My(ThI 4 cM;
- - - IMaMeTp rososie[HOH MyThI 6 CM; - - - IMaMeTp U3MOp03eBor MyThI 6 CM;
- - - A¥ameTp roJiojefHoN My(THI 8 cM. - - - AMaMeTp U3MOp03eBoil My(PThI 8 cM.
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Puc. [12.45. 3aBUCUMOCTb BpeMeHH I/7IaBKU Puc. [12.46. 3aBUCMMOCTb BpeMeHHU I1JIaBK1
n3moposH (y = 0,2) oT Toka. rononega (y = 0,9) oT Toka nsjaBku.
ITposog AC150/24: IIpoBog AC185/29:
— JaMeTp U3MOpO03eBoi My(Thl 4 CM; — IuamMeTp My(ThI rosioneaa 4 cm;
- - - IaMeTp U3MOpP03eBoM MyThI 6 CM; - - - nuameTp MyQTHI rosiosiesia 6 cm;

- - - IMamMeTp M3Mopo3eBoit My(dTrl 8 cMm. - - - quameTp My(QThI rojonesa 8 cm.
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Puc. [12.47. 3aBUCUMOCTb BpeMeHHU I1JIaBKU

n3moposH (y = 0,5) oT ToKa I/1aBKH.
IIpoBog AC185/29:
— vameTp U3Mop0o3eBoi My(dThI 6 CM;

- - - IMaMeTp U3MOpP03€eBoil MyThI 8 CM.
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Puc. I12.49. 3aBrCHMOCTU BpeMeHHU I1/1aBKU
rosiosiezia (y = 0,9) oT ToKa.
ITpoBog AC240/39:
— JuaMeTp romnosiefHoi MyQTel 3 cM;
- - - IMaMeTp roJioefHONU MydThI 6 CM;
- - - IMameTp rosiosiefHON My (Tl 8 CM.
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Puc. [12.48. 3aBUCMMOCTb BpeMeHHU IJIaBK1
n3moposu (y = 0,2) oT ToKa IJIaBKH.
IIpoBog AC185/29:

— IvameTp U3MOp03eBol My(THI 6 CM;

- - - IMaMeTp U3MOpP03eBoi My(ThI 8 cM.
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Puc. I12.50. 3aBUCHMOCTb BpeMeHH IJIaBKU
n3mopo3i (y = 0,5) oT Toka.
ITpoBog AC240/39:

— JvaMeTp N3MOopo3eBoi My(TrI 6 cM;

- - - TMaMeTp U3MOpO3eBor My(ThI 8 M.
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Puc. I12.51. 3aBUCUMOCTE BpeMeHH I/IaBKH
n3moposH (y = 0,2) oT ToKa.
ITpoBog AC240/39:

— IviaMeTp W3MOpO03eBoi My(ThI 6 CM;

- - - IMaMeTp U3MOpPO3eBoil My(pThI 8 cM.
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Puc. [12.53. 3aBUCUMOCTb BpeMeHHU I1JIaBKU
W3MOpO3H OT TOKa.
IMposog AC300/48 (y = 0,5 r/em®):
— IvameTp U3MOp03eBoi My(ThI 5 CM;
- - - IMaMeTp U3MOpP03eBoi MydThI 9 CM.
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Puc. I12.55. 3aBUCUMOCTb BPeMeHH I/IaBKU
rosoJiesia oT ToKa.
TTposog AC400/51 (y = 0,9 r/cm?):
— IrameTp rojonegHoi MydTsl 5 CM;
- - - IMaMeTp T0JI0JIeTHOU My(THI 9 CM.
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Puc. I12.57. 3aBUCUMOCTb BPeMeHH I/IaBKU
V3MOPO3H OT TOKa.

Puc. I12.52. 3aBUCHMOCTE BpeMEeHH I1J1aBKU
rojionesa OT TOKa.
Tposog AC300/48 (y = 0,9 r/cm®):
— JvaMeTp ronosiefHoi MydTel 5 cM;
- - - IMaMeTp roJjioJieIHON My(dThI 9 cMm.
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Puc. [12.54. 3aBUCUMOCTb BpeMeHHU I1JIaBK1
M3MOpO3H OT TOKa.
IMposog AC300/48 (y = 0,2 r/cm®):
— I¥ameTp U3MOp03eBoi My(TEHI 5 CM;
- - - IMaMeTp u3Mopo3eBoit MydThI 11 cm.
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Puc. I12.56. 3aBUCUMOCTb BPeMeHH IJIaBKU
V3MOPO3U OT TOKa.
IMTposog AC400/51 (y = 0,5 r/em?);
— IWameTp U3MOPO03eBOr My(THI 5 CM;
- - - IMamMeTp U3MOpo3eBoil MydTHI 11 M.
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Puc. I12.58. 3aBUCHUMOCTb BPeMeHH IJIaBKU
rosiosiefia oT TOKa.
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Puc. I12.59. 3aBUCMMOCTE BpeMeHH I/IaBKH

Puc.

Tposog AC400/51 (y = 0,2 r/cm?):

— [IuaMeTp U3MOPO03eBoi My(TEI 5 CM;
- - - IMaMeTp n3Mopo3eBor MydTsI 11 cm.
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HW3MOPO3HU OT TOKaA.

A

IMposox AC500/27 (y = 0,5 r/cm®):

JUaMeTp U3MOPO3eBO My(hThI 5 CM;
- - - ;MaMeTp U3Mopo3eBoil MyThI 11 cm.

[Tpoeox AC500/27 (y = 0,9 r/cm?):

JuaMeTp rojioneqHoi MydTHI 5 CM;
- - - ImaMeTp rosonefHoN MydTel 11 cm.
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HW3MOPO3HU OT TOKaA.

Puc. I12.60. 3aBUCHMOCTE BpeMeHH I1J1aBKU

ITposox AC500/27 (y = 0,2 r/cm®):
— JMaMeTp U3MOp03eBoii My(hThHI 5 cMm;
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[12.61. 3aBUCHMOCTb BPEMEHH I/IaBKHU rojiosiezia ot Toka. I1posog AC600/72 (y = 0,9 r/cm?):
— IUaMeTp rososiefHON MydTeI 5,3 cM;

- - - IMaMeTp roJiojieJHOU My(PThI 7,3 CM;

- - - guamertp roJsosefHoN MydTHI 9,3 M.
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- - - IMaMeTp u3Mopo3eBoil MydThI 11 cm.

Puc. [12.62. 3aBUCHMOCTh BpeMEHH TIJIaBKK MU3MOPO3H oT Toka. [IpoBog AC0-600 (y = 0,5 r/cm?):

JruaMeTp U3Mopo3eBoit My Thl 9,3 cM;

- - - IMaMeTp U3MOPO3eBOU My(THI 7,3 CM;
- - - IMaMeTp U3MOP03eBOi My(PThI 5,3 CM.
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Puc. I12.59. 3aBuCHMOCTb BpEMeHH TUTABKY U3MOpo3u oT Toka. [IpoBog AC500/27 (y = 0,5 r/cm?):

JviaMeTp “3Mopo3eBoit My(dTer 9,3 cm;

- - - IMaMeTp U3MOPO3€eBOU My(THI 7,3 CM;
- - - AMaMeTp U3Mopo3eBoil My(TrI 5,3 CM.
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Puc. [12.64. Bpemsl ¥ TOKH IJIaBKU r0J10/ie[]d 1 U3MOPO3H Ha TpOCe ceueHreM 35 Mm?

Kpugsas TonmmHa CkopocTs Betpa, M/c | Temneparypa, ‘C| OGbeMHBbIH Bec
OTJIOXKEHHSs], CM OTJIOXKeHws1, T/cm®
1 2 10 -5 0,9
2 5 -5
3 1 10 -5
4 5 -5
5 3 10 -10 0,2
6 10 -5
7 1 10 -10
8 10 -5
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Puc. I12.65. Bpems U TOKY I/IaBKM roJiosiefja U u3mMopo3u Ha tpoce C-50
Kpusas Tonmmna Cxkopoctsb Betpa, M/c | Temneparypa, ‘C| O6beMHbIH BeC

OTJIOXKEHUSI, CM

OTJIOXKeHus, I/cM°




1 2 10 -5 0,9
2 5 -5
3 I 10 -5
4 5 -5
E 3 E -10 0,2
6 10 -5
7 1 10 -10
8 10 -5
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Puc. T12.66. Bpemsi ¥ TOKM TJ1IaBKM roJiosiefja ¥ ©u3mMopo3u Ha Tpoce C-70

Kpugas TonuyHa CkopocTs Betpa, M/c | Temneparypa, ‘C| OGbeMHBbIN Bec
OTJIOXKEHHSsI, CM OT/IOXKEHHsI, T/cM>
1 2 10 -5 0,9
2 5 -5
3 1 10 -5
4 5 -5
5 3 10 -10 0,2
6 10 -5
7 1 10 -10
8 10 -5

ITpunoxenue 3

METOJVKA PACYETA PEXXUMA IUVTABKH B IIOBTOPHO-KPATKOBPEMEHHOM
PEXXVME K3

11 I1aBKu rosioniefia Ha MMHUSAX, Ile ToHU K3 npeBBIIaOT AMUTeNBHO JOMYCTUMBIE 110 YCI0BUIO
Harpeea MpOBO/OB, HUCIOIb3yeTCsl CIOCO0 MIaBKU OOJBLIMMHA TOKaMH B TOBTOPHO-KPaTKOBPEMEHHOM
DEeXUMe, XapaKTepu3yeMOM uepefioBaHMEM TMeproja TMpOTeKaHWs Toka (pabouuwii mepuon) ¢
6eCTOKOBBIMU Tay3aMu. PacueT rj1aBKy rososiefia B 3TOM C/Iydae OT/IMUaeTcs OT pacyeTa JIUTeTbHOTO
pekuma IIaBKU.

ITpu MCHO/IB30BaHUM 3TOTO MeTOoZla He0OX0AUMO PYKOBO/ZCTBOBAThCS CJIE/YIOILMM:

1. MakcuManbHO JOMyCTHMasi TeMmIiepaTypa HarpeBa IIPOBOZA Ha ydYacTKaX, CBOOOJHBIX OT
roJioJiefia py Temreparypax Bo3ayxa —5 °C U HKe WM CKOPOCTH BeTpa 4 M/C u bosiee, Orpe/ieisaeTcs
B COOTBETCTBUH C M. 2.4 HaCTOAIINUX PyKOBOASAILMX yKa3aHUM.

IMpu Gosiee BHICOKOH TemriepaType BO3/yxa U MeHblllel CKOPOCTU BeTpa B KaueCTBe MaKCUMalbHO
JIOTTyCTUMOM TIpYHUMaeTCs TeMrepaTypa npoBoja Ha 10 °C Huxke.

2. B cooTBeTCTBUM C BbIOpaHHOI CXeMOH OIIpe/ie/nsieTcsl TOK I/IaBKH.

3. Tlo kpuBbiM puc. I13.1-113.32 g1 oripefje/ieHHOTO TOKa TUIaBKA U MaKCHMAaJIbHO JIOTYCTUMOM
TeMIepaTypbl HarpeBa NPOBOZA OIpeiesisieTCsl MPOJO/DKATENFHOCTE HarpeBa T, (pabouwii mepuon)
MPOBO/ja 10 MaKCUMAaJIbHO JOIMYCTUMOU TeMIlepaTyphl.

4. CymmapHOe BpeMsI I71aBKH T (C) ompefiesnisieTcsi 1o hopmyiie:



2364y (b+0, 265d)10° +164y(D? - d*)t + 3 Cy, S(20 +1)
IRy - (0,09D +1,13/vd )t,

5

rje y - 00beMHBIN BeC Jb/ja, T/CM ;

d - ppameTp nipoBo/ia 6e3 rososnesa, CM;

b - TonmyHa cTeHku rososnena, cM;

D - Hapy»KHbII ;aMeTp NPOBO/A, TIOKPBITOTO TO/I0/IeloM, CM;

t - abCo/MOTHOE 3HAaUeHKe TEMIIEPATYPhI BO3ayxa, °C;

C - TerI0eMKOCTb MaTepHaja mpoBojia, Bt - ¢/(r - °C) (ans cramu 0,462, nis amomunust 0,92, ms
mequ 0,38);

Yx - 0OBbEMHBIH BeC MaTepHasa IpoBo/a, r/cmM>;

S - ceueHwe MPOBOJIA, CM?;

I - ToK n1aBKy, A;

Ry - conpotuBnenue 1 M npoBoza nipu temneparype 20 °C, Owm;

V - CKOPOCTb BeTpa, M/C.

5. Yucsio 1MK/I0B, HEOOXOJUMBIX [IJ1s1 TI/IaBKU:

n :1,2l.
Tp

IMonyueHHOe 3HAYEHUE N OKPYIJISIETCS O LIEJIOrO uKc/ia B 6osbliyto ctopoHy. Koabduipenr 1,2
YUUTBbIBa€T BO3MOXKHOCTM H3MeHeHWs MOTOZAHBIX YCJIOBUM MO Tpacce, OTIMYUS (PaKTUUeCKOro
COTIPOTUBJIEHHs] TIPOBOLOB OT PacyeTHOrO U MOTPeLIHOCTU TPU OlpeJe/IeHHUH IJIOTHOCTA U pa3sMepoB
rojonea.

6. BecTokoBas maysa 11 a/IFOMAHUEBBIX U CTajeaTlOMAHUEBBIX TIPOBOZOB ceueHreM 25 U 35 MM U
nuist ipoBozioB TIC-25 npuHuMaeTcs papHO# 3 MuH, ceuennem 50 u 70 mm? u fiist ipoBogoB [1C-35-4
MUH, /IJI1 IPOBOZIOB ceueHrieM 95 MM U OoJiee - 5 MUH.

Ec/y niaBka Npor3BOAUTCs Ipy Oe3BeTpu, BpeMst 6eCTOKOBOM Iay3bl /ijIs BCeX MapoK IIPOBO/IOB
rpyuHUMaeTcsl paBHbIM 10 MUH.

YBenuueHne 6eCTOKOBOM I1ay3bl CBePX PeKOMeH/I0BaHHOTO HeXKeJlaTe/IbHO, TaK Kak 3TO MPUBOJUT K
yBeIMYEeHUI0 TIPOJO/DKUTEIBHOCTH TIaBKM M3-3a UPe3MepHOT0 OX/IaXJeHHUs! TIPOBOJia M TOJI0JIeJHON
My(TEL.

B TeueHue Bcell maBKM pabounii Mepwof IMJIaBKA W TIPOJO/DKUTENBHOCTb Tay3 He [JOJDKHBI
V3MEeHAThCA.
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Puc. I13.1. 3aBrucrMOCTb HarpeBa MpoBoJa Puc. I13.2. 3aBUCMMOCTb HarpeBa NMpoBoOAa

AC25/4,2 ot pexxuma TiJ1aBKU AC35/6,2 ot pexxuma M1aBKU
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Puc. I13.3. 3aBucMMOCTb HarpeBa NpoBoJa Puc. I13.4. 3aBucuMOCTh Harpesa NpoBo/a
AC50/8,0 oT pexxuMa mny1aBKU AC70/11 ot pexxvMa T/1aBK1
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Puc. I13.5. 3aBuCMMOCTb HarpeBa NpoBoja Puc. I13.6. 3aBuCcHMMOCTb HarpeBa NpoBoJa
AC95/16 ot pexxuMa I11/1aBKU AC120/19 ot pexxuma IJ1aBKU
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Puc. I13.7. 3aBrucrMoOCTb HarpeBa MpoBo/ia Puc. I13.8. 3aBucMMOCTE HarpeBa NpoBOAA

AC150/24 ot pexxuma IJIaBKU AC185/29 ot pexxuma Ij1aBKU
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Puc. I13.9. 3aBucumocTh HarpeBa NpoBoja
A35 ot pexxuma 1/1aBKU

g
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Puc. I13.11. 3aBUCHMOCTBb HarpeBa IpoBoJa
A70 ot pexxuMa I1aBK1

=ik

Puc. I13.13. 3aBUCcHMOCTb HarpeBa MpoBo/ia
A120 ot pexkuMa 11aBKU
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Puc. I13.10. 3aBucHMOCTE Harpesa poBoja
A50 oT pexxumMa M/1aBKU
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Puc. I13.12. 3aBucrmMocCTb HarpeBa rposoja A95
OT pe)KMa TIJIaBKU
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Puc. I13.14. 3aBUcHMOCTb HarpeBa MpoBo/ia
A150 ot pexxvMa 11aBKU
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Puc. I13.15. 3aBUCHMOCTb HarpeBa MpoBo/ia
M35 ot pexxyMa 1/1aBK1
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Puc. I1.17. 3aBUCcHUMOCTb HarpeBa NpoBoOJa
M?70 oT pexxvMa TI1aBK1
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Puc. I13.19. 3aBuCcHMOCTb HarpeBa MpoBoJa
M120 ot pexxuma IJIaBKU
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Puc. I13.16. 3aBUCHMOCTb HarpeBa MpoBo/a
M150 ot pexxuma I/j1aBKU
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Puc. [13.18. 3aBUCHMMOCTB Harpesa NpoBOJe
MS95 ot pexxrma nyiaBKé
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Puc. I13.20. 3aBrCcHMOCTb HarpeBa MpoBo/a
M150 ot pexxuma MniaBKu
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Puc. [13.21. 3aBUCUMOCTb Harpesa npoBoja
AH25 ot pexxuma IJIaBKU
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Puc. I13.23. 3aBUCHMOCTb HarpeBa MpoBoJa
AHS50 ot pexxvMa M1aBKH
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Puc. I13.25. 3aBUCcHMOCTb HarpeBa MpoBo/ia
AH95 ot perxuma I1aBKU
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Puc. [13.22. 3aBUCHMOCTb Harpesa npoBoja
AH35 ot pexrMa Iy1aBKH
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Puc. I13.24. 3aBuCcMMOCTb HarpeBa IpoBo/a
AH70 ot pexxuma IJ1aBKU
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Puc. I13.26. 3aBUcHMOCTb HarpeBa MpoBo/a
AH120 ot pexxvMa 1/1aBKU
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Puc. I13.27. 3aBucMOCTE Harpesa npoBoja
AJK23 oT pexxuma Mn/aBKu
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Puc. I13.29. 3aBucuMOCTE Harpesa NpoBoja
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Puc. I13.31. 3aBUCcHMOCTb HarpeBa MpoBo/ia
AJK95 ot perxuma I/1aBKU
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Puc. I13.28. 3aBucumMocCTh HarpeBa npoBoja
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Puc. I13.32. 3aBUCHMOCTb HarpeBa MpoBo/a
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3ABUCMOCTD TOKA 1 BPEMEHU IIVTABK OJHOCTOPOHHET O I'OJIOJIEJA

IIncps! y KpUBBIX 03HAYAIOT: B UMC/IUTeEIe - TeMIepaTypa Bo3ziyxa (°C), B 3HamMeHaresle - CKOPOCTb

BeTpa (M/c).
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Puc. I14.1. 3aBUCMMOCTb TOKAa U BpeMeHU
TIJIaBKU OIHOCTOPOHHETO roJ10/1e/ja Ha IPoBOoJax
AC240/39:
TOJIIWHA CTEHKHU 3 CM;
- - - TOJILIMHA CTEHKU 1 CM.

Puc. I14.2. 3aBUCMMOCTb TOKAa U BpeMeHH!
T/IaBKU OTHOCTOPOHHETO T'0JI0jIe/ja Ha TIPOBOZAX
AC500/27:

— — OJJHOCTODOHHMUI1 T0Ji0/ie]] C TOMUHON
CTEeHKHU 3 CM;
- - - OJHOCTOPOHHUI Tro/10/1ef, C TOMIUHOM
TIOKPBITBIM CHErOM

ITpunoxxenue 5

3ABMCHMOCTHA TOKA B ITPOBO/JIAX PA3/INYHBIX MAPOK,
IPEIIATCTBYIOIINE OGPA3OBAHMIO I'OJIOJIEJA
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Puc. I15.1. Toku B poBogax AC50/8,0 u AC70/11,mpensTCTBYOIIME 00pa30BaHHUIO TOI0JE/a
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Puc. I15.2. Toku B poBogax AC96/16 u AC120/19, npernATcTByroIrie 00pa30BaHUIO rojioea
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Puc. T15.3. Toku B poBogax AC150/24 u AC125/29, npenaTcTByoiirie 06pa30BaHUIO roJI0/ea
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Puc. I15.4. Toku B poBogax AC240/39 u AC300/48, npensiTcTBytoIIye 00pa30BaHUIO rojIoiesia
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Puc. I15.5. Toku B poBoziax AC400/51 u AC500/27, mpensTCTBYOIHe 00pa30BaHUIO T0JI0/Ie/Ia

[Tpunoxxenue 6

CXEMbI ABTOMATHYECKOTI'O YITPAB/IEHUS IVIABKOMH I'OJIOJIEJIA
INEPEMEHHBIM TOKOM
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Puc. [16.1. Cxema aBTOMaTU4YeCKOr'0 yIipaB/ieHHs TIaBKOUM Ha nozcraHuuu ¢ YIIT
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CXEMBI PEJIEVIHOM 3AIINTHI KOJIBIIEBOM CETH ITPU IVIABKE I'OJIOJIEJA

MEPEMEHHBIM TOKOM
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Puc. I17.1. Cxema 3amuThl KosbLieBoM HUA 35 KB 1pH 1171aBKe rojiosesia iepeMeHHbIM TOKOM OT
WCTOUHWKOB, CABUHYTHIX TI0 (ase Ha I1/3, pa3MeljeHHBIX Ha O/fHOH ITO/CTAHLIAH:
1PT, 2PT - pene toka PT40; 1PM, 2PM - pene momnoctu Pb/1271; 1PII, 2PII — npomekyTouHOe
pesie PI1261 (220B); 1PV, 2PV - yka3arensHoe pesie PY21/-0,025 (0,025A);
1061, MBU - ucnbitatenbHeii 610k B1-4; M - otkmouatolriee ycrpoiictBo HKP2.
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Puc. I17.2. CxeMa 3a1UThl KO/IbLIeBOW JIMHUM 35 KB 1npy 1s1aBKe rososiefia nepeMeHHbIM TOKOM OT
VICTOUHMKOB, CABUHYTHIX 10 da3e Ha I1/3:
a - TIOSICHSIIOIIIAs CXeMa, Lielly TOKa M HalpsDKeHHUs]; 6 - oriepaTHUBHBIE LiellH.
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Puc. [17.3. Cxema HarpaB/ieHHOM TOKOBOH 3alllMThl U OTCeYKA I10 HamlpsDKeHHIo Ha

CEeKLIMOHUPYIOIIEM BBIK/IIOYAaTeIe TIPH I/IaBKe roJIo/e/ia lepeMeHHbIM TOKOM
Ha KosblieBoit BJI-10-35 kB:

1T, 2T, 3T - pene toka PT-40; 1PH, 2PH - pene nanpsbkenuss PH54; 1PM, 2PM - pene MomHocTH
PBM-275/1; 111, 211 - pene npomexxytouHoe PI1341; 311, 411 - pene PI1256;
PY - pene ykasatensHoe PY?21/0,05.

COJEPXAHUE

1. OO611[He TO/IOXKEHMUST
2. PacueTHbI TOK B BpeMsl TJIaBKU roj10/ie/ja Ha TIPOBOZIaX M TPOCaX JIMHUM 3/IeKTpoIiepesadn
3. VlcTOUHMKY NTUTaHWS TIPH TUIaBKe roj10ie/ia TepeMeHHBIM TOKOM
IoacTaHLuM C peryIvpoBaHHEeM HamNpsDKeHWsT TIOCPeACTBOM W3MeHeHHs Ko3(d¢uryeHTa
TpaHchopMaluK TpaHC(HOPMAaTOPOB 1 aBTOTPaHC(HOpMaTOpOB
IofcTaHLd C  pery/ivpoBaHHEM HalpspKeHWsl ITIOCPeACTBOM JIMHEHHBIX peryJIMpOBOYHBIX
TpaHchOpMaTopoB
IMopacTraniuu ¢ 6;10KaMu aBTOTPaHC(HOPMATOP-BOIBTO[00ABOUHBIN TpaHCHOpMAaTop

INopcTaHLMK C IYHTHUPYIOIIMMU peakTopaMu
4. CxeMbl, pacyeT PeXXHMOB PabOThI 1 30HBI IPUMeHEeHHs T/IaBKH Tojio/ieja epeMeHHbIN TOKOM Ha

MPOBO/Iax
I151aBKa romnosesa KOPOTKUM 3aMblKaHHEM



[TnaBka rononesa ypaBHUTEIbHBIMU TOKaMU

[InaBka rososneza nepepacrnpezeieHreM Harpy3ok

[1naBka rosonesa Hal0)KeHUEM TOKOB

5. VICTOUHMKM UTaHUS CXeM IJIaBKU r'oJ10/1e/ja IOCTOSTHHBIM TOKOM

IMoacTaHuM C  peryIvpoBaHHEM HamNpsDKeHWsT TI0CPeACTBOM  W3MeHeHUs1 Ko3d¢uryeHTa
TpaHcdopmaLyu TpaHCHOpMaTOpOB U aBTOTPaHC(HOPMaTOpOB

[MoacTaHImy ¢ 610KaMK aBTOTPaHC(HOPMaTOP-BOIbTOA00aBOYHBIN TpaHCHOPMATOP

IMoAcTaHIUK C LIYHTUPYIOLUMU KOH/I€HCAaTOPHBIMU OaTapesiMu

6. CxeMbl, pacueT pe)KMMOB U 30HbI IPUMEHEHUs T/IaBKW T'0J10/1e/la TOCTOSIHHBIM TOKOM

ITnaBka oT rpeobpa3oBaTe/is, TOAK/IFUEHHOr0 K nMHaM 6-10 kB v K TpaHcgopmaropy

I1aBKa OT yCTaHOBOK C 6;I0KOM aBTOTPaHC(HOpMaTop-Bo/IbTO106aBOUHBIHM TpaHC(hOopMaTop

7. CXeMbl, pacueThbl PeXXMMOB ¥ 00/1aCTH MPUMEHEeHWs TUIaBKH To/ioJie/ja Ha Tpocax

8. PaboTa 060py10BaHUSI 3/IEKTPUUECKOU CeTH

W3onALust 371eKTPUUeCcKon ceTu

IIpoBoza u TpoCHI

[Meperpy3ouHasi CtocOGHOCTL 060PY/JOBaHMUs

ITpunoxxenye 1. ConpoTUB/IeHNs TPOBOJOB U IOMYyCTUMbIe TOKU IJIaBKU T0O/Io/efa

IIpunoxenve 2. 3aBUCHMMOCTb BpeMeHU IUIaBKU I0j10jela U U3MOpPO3M OT 3HAUeHUsl TOKa ISt
Pa3/IMUHbIX MapoK IIPOBO/IOB

[Ipunoxxenue 3. MeTozyKa pacueTa pexkuma IJIaBKU B [IOBTOPHO-KPaTKOBPEMEHHOM pexkume K3

[Ipunoxxenuvie 4. 3aBUCMMOCTb TOKAa YU BpeMeHHU IJIaBKU OZHOCTOPOHHEr0 roJiosiefia

Ilpunoxenre 5. 3aBUCHUMOCTM TOKa B IIPOBOJAX paslW4HbIX MapoK, IpPensTCTBYIOIIMe
obpa3zoBaHuUIO TOI0EA

[Ipunoxxenre 6. CxeMbl aBTOMaTUUeCKOI'0 YIIpaB/ieHHsI T/IaBKOM rojiosnesa rnepeMeHHbIM TOKOM

[MpunoxxeHnue 7. Cxembl pejielHOM 3alllMThl KOJbLIEBOM CeTH IPH I7IaBKe ToJioJiefia epeMeHHbIM
TOKOM



