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1. OBIIME ITOJIOKEHUA

1.1. OtnoxxeHue rojoyieaa, MI3MOPO3H U MOKpOTO cHera* mpezcrapiseT OOJBIITYIO OMACHOCTh JUIS
HOPMaJIFHOH SKCIUTyaTally BO3AYIIHBIX: JIMHAHN 351eKkTponepenaqn (BJI).

* B nanbHeiieM Bce BHBI TOJIOJIEAHO-U3MOPO3EBbIX 00pa30BaHUil HMCHYIOTCS TOJIOIEAOM.

1.2. OtnoxxeHus ronosiesa MOryT BbI3BaTh:

a) pa3peryIupoBKY IIPOBOIOB M TPOCOB M UX CONMIKEHUE MEXKITYy COOOI;

0) cOmmKeHWe TPOBOJOB M TPOCOB IMPH MX MOJCKOKE BCIEACTBHE HEOIHOBPEMEHHOTO cOpoca
roJoJena;

B) IUIICKY IIPOBOJIOB;

T') OOPBIB MPOBOJIOB U TPOCOB;

) pa3pyuieHue omnop;

€) TMepeKphITHE IUHEeHHONW w30y BJI mpu TasHUM BCIEICTBUE 3HAYUTEIHHOTO CHIDKEHUS
JIBIOPA3PSIHBIX XapaKTEPUCTHK M30JIITOPOB IO CPABHEHHUIO C BIArOPa3psIIHBIMH XapaKTEPHUCTHKAMM,
MO0 KOTOPBIM OOBIYHO BEIOMpAETCS HEOOXOIUMBIN YPOBEHD JIMHEHHON MU30JISIHH.

1.3. HaubGonee 3dheKTUBHBIM CPeACcTBOM OOpPHOBI C TOJIOJICAOM SBISIETCS IUIaBKa ronoyiena. OHa
MO3BOJIIET B KOPOTKUN CPOK yAaTUTh FOJIOJIE.

1.4. TIpu npoextupoBanuu BJI, Tpaccel KOTOPBIX NPUXOAAT B pailoHaX rOJONEAHOCTH, a TAKXKe B
paliloHax HHTEHCHUBHOW M 4YacTOM IUIICKM MPOBOJOB, IUIABKY ToOJjojela PEeKOMEHIYyeTcs
MpelycMaTpuBaTh Ha MPOBOAAX JUHUM HanpsbkeHueM a0 220 kB BkmountensHo. [lnaBka rosnonena Ha
Tpocax JOJDKHA TIIpelycMaTpUBaThCd B TeX CIydasX, KOTrZJa BO3MOXKHO OIIaCHOE MpPUONIMKEHHE
0CBOOOAMBIIMXCS OT I'OJ0JIea MPOBOIOB K TPOCAM, HOKPBITHIM TOJIONIEIOM.

Ha muamax 330 u 500 xB B yka3saHHBIX paifoHax, a Tatoke Ha BJI 35-220 kB B Il paiione
TOJIOJIETHOCTH BOMPOC 00 OpraHM3aliyl IUIABKH TOJIOJe/la JOJDKEH PEeHIaThCs Ha OCHOBE TEXHHKO-
HSKOHOMHMYECKOTO aHAIN3a IIeJIECOOOPa3HOCTH €€ NMPHUMEHEHHsS C y4eTOM aBapHiHOrO HEIOOTITyCKa
SHEPTHU MOTPEOUTENISM, a TAKKE 3HAYCHUS JIMHIH B SJHEPTOCUCTEME.

ITnaBka royosnena momkHA OBITH MpexycMoTpeHa A BJI, MOCTpOCHHBIX 1O HOpMaM, KOTOPBIC HE
COOTBETCTBYIOT TPECOOBAHHSM JCHCTBYIONIMX HOPMATUBHBIX JJOKYMCHTOB.

1.5. VMcroyHMKHM NUTaHHUS CXEM IUIABKHM TOJIOJeNa JOJDKHBI OBITh pa3MeElleHbl Ha Haubojee
KPYIHBIX Y3JO0BBIX MOJICTAHIUSAX HHEPrOCHUCTEMBI M3 YHUCIJA PACIONONKEHHBIX B CHJIBHO TOJIOJNEIHBIX



paiionax. Pa3paboTka mpoekToB ycTaHOBOK IutaBku rosionena (YIII) m cxem IUIaBKMA JOJDKHA
MPOU3BOIUTHCS OHOBPEMEHHO.

1.6. IInaBky romonena ciexyeT HaAYMHATH NPH AOCTIXKEHUH HOPMATHBHBIX T'OJIOJNIETHO-BETPOBBIX
Harpy3ok Ha npoBojax. UToObl o0OecreuuTs 3TO TpeOOBaHHE HAa BCEX JIMHUSX, B3AMMOCBS3aHHBIX IO
peXMMYy IUIaBKM  TOJIOJe[a, CIIEAYeT YYWTHIBATh peajbHble Harpy3kM U  HallpaBJeHHE
TOJI0JIEJOHECYIIIErO MOTOKA 10 OTHOLICHMIO K Tpacce BJI, moaToMy Ha uacTu NUHMI MIaBKy rojojiena
ciielyeT Ha4YMHaTh 3a0iaroBpeMeHHo. OuepeTHOCTh IUIaBKU ONPEAEIIAETCS ¢ YIETOM OTBETCTBEHHOCTH
NOTpeOuTENeH N HAJIUYHS PE3EPBHOTO MUTAHUS.

1.7. MunumaneHO HeoOxoxmmoe koiuuecTBo YIIIT B ayekTpuuyeckoil ceTH JOKHO OBITh
JIOCTATOYHBIM JUIS BBITTOJHEHHUS IUIABKH Tostoniena Ha Bcex BJI 3a 12 u s cetu 110 kB u BeImne u 3a 8
9 g cetn 35 kB.

1.8. Ecmn otkmouenune BJI 110-220 kB mpuBoaWT K TepephIBY 3JCKTPOCHAOKCHHS, IUIABKY
royionena peKOMEHIyeTcsl IPOBOAUTE ¢ Mo (asHeiM BeiBogoM BJI m3 pabotsl. Ilpn HEcooTBETCTBHM
KadecTBa HaINpsOKeHWs Ha mmHAX Harpysku TpeboBanmsiM ['OCT 13109-69 menecoobpasno
IpeaycMaTpUBaTh MEPOTIPUATHS 10 CHMMETPHUPOBAHIN HETOTHO (Da3HBIX PEKUMOB pabOTHI CETH.

1.9. lng cHWKeHHWs 3aTpaT Ha OpraHu3alldio IUIaBku rosonena Ha BJI ¢ pacuierieHHbIMU
MPOBOJIAMH  LIEJIECOO0pa3HO COOpPYXaTh MX C HW3OJIMPYIOIIMMH JUCTAHIMOHHBIMH PaclOpPKaMu.
Paccrosnue MECXKIY pacriopKkaMu HOJIKHO 6I>ITI) TaKuM, 4TOOBI MpCAOTBPATUTL CXJICCTBIBAHUEC MEKIY
npoBojiamMH (a3l MPH HEOTHOBPEMEHHOM cOpoce rojoiesia.

1.10. JIns CBOEBPEMEHHOrO MPEAYIPSKICHHS 00 OMACHBIX HArpy3kax OT ToJioJiefa JOJDKHBI
MPOBOJUTECS cHeluaibHble HaOmoneHus. C STOM Nenpl0 3apaHee JOJDKHBI OBITh OINpEeseHbI
KOHTPOJIbHBIE TOYKM HA JIMHWH, IOABEPTaloOUIMecs CHJIbHOMY oOieneHeHHIo (0OBIYHO B Hamboiee
BO3BBIIICHHBIX MECTaX TPACCHI), 0 KOTOPHIM MOKHO CYOHTh 00 OMACHOCTH TOJIOJIEN000pa30BaHMA.
HabmroneHnst MOTYT IPOBOJHUTHCSI HEIIOCPEACTBEHHO Ha JIMHHUHM JJIEKTPOIIEPEIaul WIN Ha CIICIHATBHO
CMOHTHPOBAHHBIX TOJIOJIEAHBIX MOCTAX.

[Ipn oprann3ammy HaOIIOACHUH 32 TOJI0IEA000pa30BaHNEM Ha OTBETCTBEHHBIX JIMHHAX, TJI€ MOXKET
OBITH TOJIOJIE/ C TOJIIMHOM CTEHKH 15 MM U Gosiee, peKOMEH/IyeTCsl YCTaHABIMBATh aBTOMATHUECKHE
CUTHAJIN3aTOPHI, KOTOPBIE TIEPEAAlOT Ha MOJCTAHIIMI0 CUI'HAJ O TOSABJICHUU roJIojie/la ONpeaesICHHOTO
BE€Ca B IPOJICTax, IMOABECPKCHHBIX CHUIBHOMY O6J'ICI[CHCHI/IIO. I/ICHpaBHOCTL 1 TIpaBUJIbHasA pa60Ta
CUTHAJIN3aTOPOB JOJDKHBI IIPOBEPATHCS HEMOCPEACTBEHHO IIEpe ITOI0JICTHBIM CE30HOM.

1.11. Kak npaBuiio, cxema MIaBKH roJiojie/ia 10JbKHA BBOJAUTHCS B pabOTy He mo3Hee, ueM 3a 1,0 u
TMOCJIC KOMaHAbI AUCTIETYEpa O MPUMEHCHHUU TTIJIaBKH.

C 51Ol menpio Mo/DKHa OBITH 3apaHee NMPOpadOoTaHa IOCIEOBATEIbHOCTh BCEX OINEpalyid Mo
cOOpKe cXeMBI IUIaBKH 1 BBHITIOJIHEHHE MEPONPHUATHH, 00ecriednBalomux ux Oeictpoe 3aBepiuenue. s
cOOpKM CXeMBl IUIaBKM ToOJIojiefla JOJDKHBI — HCIIOJIB30BAThCd ~KOMMYTAlMOHHBIE — amlIiapaThl
(BBIKITIOYATEITH, PAa3bEANHUTEINH, OTASINUTEIN) C JUCTAHIIMOHHBIM YIPABICHUEM M JIMIIb B OTJEIBHBIX
cilydasx - ¢ NPUMEHEHHEM DYUYHBIX NPHBOJOB. BpemeHHBIe coeanHeHus, coOupaeMble Ha OONTax,
el (b, HAKJIAJAKK, 3aKOPOTKH H T.II., HE JIOITYCKAIOTCH.

1.12. Cbopxka u pa3bopka cxeM IUIaBKH TOJI0JIe[a MPOM3BOAUTCS IO CHENUABHBIM MPOrpaMMam,
npeayCcMaTpuBarouM BblIa4Yy JUCHETYEPOM KOMIUIEKCHBIX OIICPATHBHBIX 3aﬂaHHﬁ C YUCTOM
MaKCHMaJbHO BO3MOKHOM OAHOBPEMEHHOCTH IIPOU3BOACTBA onepaunﬁ, BKJIKOYas HeO6XOI[I/IMI>Ie
W3MEHEHUs B peJieiiHoi 3amuTe. Bo Bcex cimydyasx HEOOXOAMMO MPEIyCMOTPETh OJOKHUPOBKH OT
OmuOOK MpHU cOOPKE CXEeM ILITaBKH.

1.13. Peneiinas 3amuTa yCTPOMCTB IUIaBKM TOJIOJIEa M DJIEKTPOYCTAHOBOK, MUTAIOLIUX 3TU
YCTPOMCTBA, J0JHKHA COOTBETCTBOBATH TpeOOBaHMAM JericTBytomux 1Y n PykoBonsmux ykazaHui
M0 TPOEKTHPOBAHHMIO YCTPOWCTB IUIABKU TOJIOJEAA. BBINMOIHEHWE peseHHONM 3ammnThl YCTPOHCTB
IUIaBKM TOJIOJIefa, Kak TpaBWiIO, HE JOJDKHO OOyCIOBIMBAaTH W3MEHEHMH B CXeMax H
(yHKIIMOHMPOBAHNH 3aIIUT CMEKHBIX 3JIEMEHTOB U CETH B LIEJIOM.



2. PACYETHBIN TOK U BPEMS IVIABKHY I'OJIOJIEJIA HA ITIPOBOJIAX M TPOCAX
JIMHAM DJIEKTPOIEPEJAYN

2.1. Ilpu ompeneneHUHM TOKOB M BpPEMEHHM IIABKM HEOOXOJMMO YYHTHIBATH SHEPTUI0 Ha
pacIulaBlICHHE JIbJ1a, Ha TEIUIOOTauy B OKPY’KaroOLIyI0 Cpely M Ha HarpeB MpOBOJA JI0 TEMIEPaTyphbl,
IpU KOTOPOH MOJKET HayarhCsl IUIaBIEHHE JbJa (mepel BKIIOYEHHEM TOKa IUIAaBKH TeMIlepaTypa
MPOBOJIa MOXKET OBITH OJIHM3Ka K TEMIIEpaType BO3AyXa).

2.2. IlnaBky romoinena CieAyeT MPOM3BOAWTH BO3MOXKHO OOJBIIMMH TOKaMH, YTO ITO3BOJISIET
OBICTpee 3aBEpIINTh €€ M BOCCTAHOBUTH HOPMAJBbHYIO CXeMy pa0oTel ceTd. OIHOBPEMEHHO 3TO
CIIOCOOCTBYET YMEHBIICHHUIO 3aTPAT ICKTPOIHEPTHH Ha IUIABKY, IIOCKOJBKY SHEprus, OTHaBaeMas B
OKPY’KaloLIyIO CPely, HEIIOCPEICTBEHHO 3aBUCUT OT JUTUTEILHOCTH 000rpeBa.

2.3. PexxuM IIaBKH TOJIONIEAa MOJDKEH BBIOMpATHCS IO HamOoJee oOJeneHeIoMy YIacTKy JIMHUH,
HO3TOMY IUTaBKa OyAeT HPOJOIDKATHCSA M TOTa KOTJa B MECTaX C MEHbIICH TOJIIMHOM CTEHKH T'OJI0JIe]
OCBOOOINT NPOBOAA, U OHM HAYHYT MHTEHCHUBHO HarpeBaThcs. [Ipy HepaBHOMEpHOM OOJCNCHEHUH
JMHUM MOTYT BCTpEYaThCS YYacTKH, Ha KOTOPBIX TroJiojie] BooOle He oOpasoaics. [lostomy
npeJebHBI TOK IUIABKK TroOJIOJea MO/DKEH BBIOMpAThCS C YY4ETOM HarpeBa MpoBoja (Tpoca), Ha
KOTOpPOM He OBLJIO rojoiesia.

Jonyctumas TemmnepaTypa HarpeBa IpoBO/ia OMPEAEAETCs ABYMs YCIOBUAMMU:

- COXpaHEHHEM MeXaHMYEeCKOH MPOYHOCTH mpoBoaa (Tabum. 2.1);

- NpUOJIMKEHUEM BO BpeMsl TUIABKH [TPOBOAA K 3eMJIe HITH MepeceKaeMbIM 0ObEKTaM.

Tabmuma 2.1

JonycTumasi TeMnepaTypa Harpesa IpoBo/IOB NPH MJIABKe ro.J10J1e/1a M0 yCJIOBHIO
MeXaHN4YeCKOii MPOYHOCTH NMPOBOIOB

IIpoBona JonycTtumast TeMneparypa Harpesa npoBoaos, °C
JnurensHbiil pexkuM | TToBTOpHO-KpaTKOBPEMEHHBIA PEXXKUM
AIOMUHHEBBIE 90 120
Menubie 90 120
CrajeaqroMUHHEBEIE 100 130
W3 amomununeBoro cmiasa AKX, AH 80 100

Ha Bpems mnaBku Tosionefia ¢ y4eTOM €€ KPaTKOBPEMEHHOCTU JIOMYCKaeMbIe PACCTOSHUS MEXTY
MPOBOJIAMH U 3eMJICH I MePECeKaeMbIM 00BEKTOM IPUBEACHBI B Ta0. 2.2 1 2.3.

Tabmuma 2.2

Haumenbuiue paccrossHust Mexxay nposogamu BJI u 3emJieiil miiu nepecekaeMbiM 00bEKTOM,
JAOMyCTHMbIe HA BpeMsl IIABKH

OO0nwekT, mepecexaembrii BJI Paccrostaue 1o o0wekTa, M, 1j1s BJI
HanpsbkeHueM, KB

35-110 220 330 500
IToBepXHOCTH 3eMIIH:
HEeHaceJeHHas MECTHOCTD 5 6 7 7
HaceJeHHass MECTHOCTD 6 7 6,5 7
[IpoBona nmuHUM CBSA3U 2 3 4 4
JKene3nbie 1OPOTrH MUPOKOH KOJIEH 6,5 75 8 8,5
ABTOMOOHUJIBHBIC JOPOTU 6,0 7 75 8
IIpoBosa TpaMBaHBIX B TPOJIEHOYCHBIX JTMHUH 2 3 4 4




Tabmuma 2.3

Haumenbmue pacCTosiHUA MEKAY MPOBOJIAMU UJIX MEXK/Y NPOBOAAMHU U TPOCAMHU
nepeceKarnumnuxcs BJI, AO0IIYCKAa€MbI€ Ha BpEeM1 IJIaBKH

Jnuna nponeta BJI, m PaccrosiHe Mex Iy IpoBoJaMHu, IPOBOAAMU U TPOCAMH (M) IPH
pPacCTOSIHUU OT MECTa MepeceueHus 1o onmkaiie omopsl BJI, M
30 | 50 | 70 | 100 [ 120 | 150
ITpu nepeceuennn BJI 330-500 kB mexy coboii u ¢ BJI 6onee HU3KOTO HANPsHKEHHUS
Ho 200 4 4 4 4,5 - -
300 4 4 4,5 5 5,5 6
450 4 4,5 5 6 6,5 7
[Tpu nepeceuennu BJI 150-220 kB mexay coboit u ¢ BJI 6onee HU3KOTO HaNpsHKEHUS
Jo 200 3 3 3 3 - -
300 3 3 3 3,5 4 4,5
450 3 3 4 5 55 6
Ipu nepecevennu BJI 20-110 kB mMexmy coboii u ¢ BJI 6Gonee HU3KOTO HANPSHKCHUS
o 200 2 2 2 3 - -
300 2 2 3 3,5 4 -
Ipu nepeceuernnu BJI 10 kB mMexmy coboii u ¢ BJI 6oee HU3KOTo HANPsHKSHUS
Jo 100 1 1 - - - -
150 1 15 1,5 - - -

[To momycTUMBIM Ha BpeMsl TUIABKH PACCTOSHUSAM MEXY MPOBOJOM U 3eMJIEH WM TepeceKaeMbIM
00BEKTOM OIpeAessIeTCs CTpeja IpoBeca, COOTBETCTBYIOIIEE el MeXaHWYecKoe HampsbKeHHe B
MIPOBOJIE U JAOMyCTUMas TeMIIepaTypa HarpeBa mpoBo/a.

2.4. Ilpu onpeneieHHH HAUOOJBINUX JOMYCTUMBIX TOKOB TUIABKH TEMIICPATYPy BO3IyXa M CKOPOCTh
BETpa MPUHUMAIOT 10 HAOIIOACHUSAM METCOPOJIOTHUCCKUX CTAHIMA WM TOJIOJEIHBIX IMOCTOB Ha
ydacTKax cO CJIa0BIM TOJIOJEIOM WIIM B MECTaX, I OH He 00pa3yeTcs B MOMEHT IPOBEICHHS IUIABKU
roJjioyiesa.

OnpeneneHre HAUOOIBITUX JOMYCTHMBIX TOKOB ITIABKH MOXKET OBITH TIPOU3BENEHO TI0 (hopMyIIe:
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rae |y, - HanOOIBIINIA JOMYCTUMBIH TOK IIaBKH, A;

R, - CONpPOTHBICHNE 1 M mpoBoJa WM Tpoca MPH AOMYCTHUMOH Temieparype mpoBoma, Om (cMm.

zon

tabm. I11.1);

d - amaMeTp POBOA WK TPOCA, CM;

€ - TIOCTOSIHHAS JIy4EUCITyCKaHHs (IUI1 MEIHBIX W ATIOMHHUEBBIX TPOBOJOB HMEET 3HAUYCHUE
nopsiaka 0,6, U1t cTadbHBIX TPOCOB - mopsiaka 0,3);

t1on - JOITyCTUMAs TEMIIEpATypa Harpesa mposoma, °C;

t - Temmeparypa Bo3znyxa, °C;

V - CKOpOCTB BETpa, M/C.

[lepBas Qopmyna mpumeHsieTcs Al IOTOJBI CO CKOPOCThIO BeTpa MeHee 1,0 M/c; BTOpas - co
ckopocteio BeTpa Oomee 1,0 m/c, B Ttabm. I[I1.2 mpuBeneHbl HamOONBIIME TOKH IUIABKU IS
XapaKTEPHBIX IMOTOTHBIX YCIOBHU.

2.5. BpeMs IIIaBKH TOJIOJIE[a 3aBUCHT OT 3HAYEHHUS TOKA, Pa3MEPOB U IDIOTHOCTH TOJIOJIEIHO-
HU3MOPO3EBBIX 00pa30BaHMiA, X (POPMBI, CKOPOCTH BETpPa M TEMIIEPATypPhl BO3AyXa.

Pacuer Tpe6yeMoro TOKa U BPEMCHMU IIJIAaBKU B JJIUTCIIBHOM PEKUME MOKET OBITH TIPOU3BEACH 110
hopmye:

2
t+10yab+ 0.045y,b%

TO Tl 0 Tl

RTB At +3.Cy, SAt,
IgE

12Rt= (R, +0,22 (2.3)

rae |, - Tox maBku, A;
R - conporuBnenue 1 M mposoa mum Tpoca mpu 0 °C, Owm;



T - BpeMs IUIaBKH, 4;
At - pa3HOCTB MEXIY TEMIIEpaTypol MpoBOAa 1 Bo3ayxa, °C;

Yr - OOBEMHBIH BeC rojojiena, I/cM ;

b - TommuHa crenku rononena, cm;

d - nmameTp TpoBoA, CM;

D - BHewmHu# quamMeTp mpoBoja ¢ ToJIoJeoM, CM;

R., - TemioBoe compoTuBiieHHE | M TOJIOJIEJHOTO LMIIMHApA NPH IIEpexXojAe OT BHYTPEHHEW K

o

. M
Hapy»XHOH TIOBEPXHOCTH, B ;
T

D
IgH
R =——, 2.4
273\ 24)

R, - TemoBoe compoTHBIIEHNE MIPU NEPEXOoAe ¢ |M ITHHBI Hapy>KHOM ITOBEPXHOCTH 00JIEIEHEIOTO
o

M
MPOBOJIa B BO31IyXe, ;
Bt

1
R =———— g rojonena, 2.5
™ 0,09D+1,1JUD 3)
1
R,, = —————=—= 111 u3Mopo3y, 2.6
° 0,04D+1,1JUD P (2)

-2
A - KO3 QUIUESHT TEIUIONPOBOHOCTH, JUIS JIbJla IPHHUMAaETCS paBHbIM 2,27-10™ | a 11 u3Mopo3u
10 JOYUTHIBaeTCs 1o hopmyie:

A = (2,1 +42y, +216v3)10™, Br/em°C, (2.7)

C - TertoeMKoCcTh MaTepuaina nposojaa Br-¢/(r-°C) mis cramu 0,462, nis anomuuus 0,92, nius Meau
0,38;

Yy - 0GBEMHBII BeC MaTepHaa NPOBOAA, I/cM’;

S - cedeHue POBONA, CM’.

B npunoxenun 2 npuBeneHbl rpadKu 3aBUCUMOCTH TOKa M BPEMEHH TIaBKH TOJI0JIE/1a, OIb3YsICh
KOTOPBIMH MOJKHO OTIPENeNUTh TpeOyeMble 3HAUEHUs TOKOB INPH PAa3IMYHOM JIMTENBHOCTH IIABKU
JUIA XapaKTePUCTHK MPAKTUYECKUX CITy4aes.

2.6. IlnaBka rosonena TOKaMH, IPEBOCXOISAIIMMHE AJIUTEIBHO JOMYCTHMbIE 0 YCIOBHIO HAarpeBa
MIPOBOJIOB, MOXET MPOBOJHUTHCSA B IIOBTOPHO-KPATKOBPEMEHHOM pekuMe. MeTonnka pacdera pexuma
TUIaBKH B IOBTOPHO-KPAaTKOBpeMEHHOM pexkxnme K3 npuBesieHa B MpHIIOKEHNN 3.

2.7. YuuTbiBas BO3MOXXHOE H3MEHEHHE IIOTOJHBIX YCIOBHI M MOTPENIHOCTH B OMPEACICHUH
pa3MepoB, TUIOTHOCTH T'OJI0JIEAa W CONPOTHUBIICHUS TPOBOJIOB JUIs 00ECHeYeHNs] Ha/Ie)KHOU TIJIABKU ee
MPOAOJDKUTENBHOCTD CIIEAYET yBEIUUNBaTh HA 25-30% 10 CpaBHEHHIO C PaCYETHOM.

2.8. 3HayeHHEe TOKAa M BPEMEHH IJIaBKU OJHOCTOPOHHETO rojojefa ¢ TONIUHON cTeHkH 10 MM
XapaKTepHOW JUI1  BO3HMKHOBEHMS IUIACKM HPUMEPHO COOTBETCTBYET BPEMEHHM  IIIABKH
IIUTHHAPHYECKOTO TOJIONIEla C TOJIIMHON CTEHKH 5 MM. B mpumnoxeHnn 4 npuBefeHbl 3HAUYECHUS
TpeOyeMBIX TOKOB U BpeMs IUIaBKH, TOJTyYCHHbIE IKCIIEPUMEHTAIbHBIM ITyTEM.

2.9. Ilpn npoduIaKTUIECKOM HAarpeBe INPOBOJOB IOBBIIIAIOT TOKOBYIO HAarpy3Ky JHHHH MO
3HA4YeHHUs, TPU KOTOPOM OTIOKEHHUE TOJI0JIeAa Ha TPOBOJAX HE MPOUCXOIUT. [ 3TOro HE0OX0IUMO,
yTOOBI TEMIIepaTypa NpoBojAa NpH TrononenoobOpasoBanum Oputa Beime 0 °C. Ilpm Temmeparype
BO3AyXa OKOJO HYISI M BETpax CO CKOPOCTBIO 1-2 M/c, XapakTepHBIX I IEJIOTO psiia CIydaeB
obJieieHeHusl, MPOPUIAKTUUECKUH HarpeB MOXKET NPHMEHAThCS ycnemHo. Ilpm ckopocTsax Berpa
6osiee 3-4 m/c m temmeparypax Hwke —5 °C npodwiakTHdeckuii HarpeB TpeOyeT OONBIIMX TOKOB.
[IpodunakTuuecknii HarpeB INPOBOJOB NPHMEHSETCS B Cilydae, KOIZa TOJIOJIE] 3axBaThIBAcT
OTPaHUYEHHYIO YacTh CETH, IJI€ MOTYT OBITh MOBBIIIEHBI TOKHU JI0 TPE0OYEMOT0 3HAUEHHUS.

2.10. Tok MpopUIAKTUIECKOT0 HarpeBa MOXKET OBITh paccUnTaH Mo (HopmyliaMm, MPUBEJICHHBIM B II.
2.4, ¢ yueToM TeMIiepaTypsl IpoBoja, pasHoi +1 °C.

B npunoxeHun 5 mpuBeneHB! KPUBBIE TOKOB I MPO(HUIAKTHYECKOTO HArpeBa IPOBOAOB IPH
Pa3IUYHBIX TEMIIEpaTypax BO3IyXa U CKOPOCTSIX BETpa.



3. ACTOYHUKHU ITUTAHUS ITPU NJIABKE I'OJIOJIEJA IEPEMEHHBIM TOKOM

BLI60p HNCTOYHHUKA TIUTaHUA CXEM IIJIaBKHU TOJIoJIeda OMNpCACIACTCA  MPOTAKCHHOCTBIO
MpOoTrpeBaCMbIX B.H, CCUCHUCM HUX MPOBOJOB, IJIaBHOM CXEMOM COEJUHEHHS M MOIIHOCTBIO
O60pyZ[OBaHI/I$I QJICKTPUUICCKUX CTaHLIUU U HOHCTaHHHﬁ, OT KOTOPBIX TPOBOAUTCA IUIaBKa.

IloacTaHnuu ¢ pery1upoBaHUeM HANPSIKEHUs MOCPEACTBOM M3MeHeHHs Kod(pduuueHTa
TpancopManuu TpaHcHOpPMATOPOB M ABTOTPaHCHOPMATOPOB

3.1. B xauecTBe MCTOYHMKA NUTAHMUSA HA MOJACTAHLMAX HCIOJIb3YIOTCS CIIELHMAIbHO BbIACICHHBIN
TpaHchopmarop wm cuctembl mwmH (CI) 6-35 kB, mwmrarommecs ot Tpancopmaropa T,
nogkiroueHHoro K CIII gepes Beiximtouarens 1B (puc. 1).

B cxemax mozicTaHIMiA JODKHA TpemycMmarpuBarhesi mepembruka (I1), momxmrouaemas ¢ OFHOM
CTOPOHBl K JHHHHM wWid K obxomHoi cucreme muH (OCI) wepes paszsenunuTens PIIT
COOTBETCTBYIOIIETO KJacca HalpsDKEHUs, a C APYroi CTOPOHBI - uepe3 BRIKIOYaTeNb 2B K HCTOYHUKY
MUTaHMS.

3.2. Jlns cokpallleHusT BpeMEeHH COOpPKM CXeM IUIaBKM TOJIOJIe[]a M TOBBIIIEHUS HAJIEKHOCTH
AIIEKTPOCHAOKEHHUS TOTPEOHTEIIEH LeNieco00pa3HO aBTOMATU3UPOBATH MPOLIECC COOPKH CXEM IUIABKU U
BBos1a BJI B paboTy mocie OKOHYaHUS TUIaBKU.

Bo3MokHBIE BapuaHTBl CXeMbl NOIKIIOYEHHMS YCTAHOBKM JUId MaBku rosonena (YIID)
pacmionoxxenHoit Ha moxactanmmu ¢ OCII npuBemeHsl Ha puc. 2 W 3, KOTOpBIE 00ECHEYUBAIOT
AaBTOMATH3AIMIO IIaBKH Tononeaa Ha BJI, coequasromeit 3Ty noacranmuio ¢ noacranmueid 6e3 OCIL.
B stom cnywae mogBon HampspkeHus ot YIIIT k oborpeBaemoii BJI HE0OX0AMMO HPOU3BOINTE depe3
ob0xomHo# BeIKMIOWaTens OB (cMm. puc. 2). Ha mpormBomonoxuaoMm koHme BJI menmecooOpasHo
MPEeTyCMOTPETh KOPOTKO3AMBIKATEIb U OT/ICIUTENb, COSTUHEHHBIE TI0 CXEME pHC. 3.

Or cucremor

R
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Puc. 1. Cxema uctouHuka nuTaHus JJis IIABKU TOJI0JIEla IEPEMEHHBIM TOKOM C EPEMBIYKOM
MEXay suelkoil maBku rosonena (2B) n o6orpeaemoii BJI. [lyHKTHpOM 1OKa3aHO NOAKIIIOUYEHHE
siueiiky mnaBku npu Hanmaun OCILL
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Puc. 2. IlpuHumnuanshas cxema noaximoueHus YIII k nporpesaemoit BJI yuepes o0xomHO#
BBIKJIIOYATEIlb
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Puc. 3. [IpuHuunuanbHas cxema 3akopayuBarouiero nyHkra Ha BJI ¢ aBromatnyeckum
yIIpaBJICHUEM PEKUMA TUTaBKH

CxeMbl aBTOMATH3aIlNH MIPUBEICHEI B npmiioxeHud 6 (puc. [16.1 u [16.2). [Ipn Hanmanm B KOHIE
JUHUN TOACTAHIIMM C BXOJHBIM BBIKIIOUATENIeM CXEMbl YNPaBJICHHS M aBTOMATH3AIMH IIJIABKU
roJI0JIeZIa MOTYT OBITH BBITIOJIHEHBI 0€3 YCTaHOBKH JOTOJIHHUTEIBHBIX KOMMYTAI[HOHHBIX allllapaToB.

IMoacTaHIMKU C PEryJIMPOBAHUEM HANPSIIKEHHS MOCPEICTBOM JHHEHHBIX PeryJTHPOBOYHBIX
TpaHcdhopMaTopoB

3.3. Hanmure Ha MOJCTAHIIMH JHHEHHOTO perynupoBodHoro Tpancdopmartopa (JIPT) mo3Bomser
UCIIONIb30BaTh €r0 B KAYeCTBE MCTOYHUKA IIaBKM Troioiena. Ecnm ypoBeHs HanpspkeHus Ha mmHax HH
noacraniuu 6e3 JIPT momycTuM 11 MECTHOM Harpy3ku, peKOMEHyeTcsl BCIO Harpy3Ky CeTH HHU3KOTO
HaIpsOKEHUS! TIOJKIIIOYNTh HETIOCPENICTBEHHO K 0OMOTKE HHU3KOTO HANpPsDKEHMs aBTOTpaHcdopmaropa.
[IprHIMNManbHas cxeMa NMpuBeJieHa Ha puc. 4.
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Puc. 4. Cxema nojicTaHIMK € IMHEHHBIM PEryJIMpoBOUHbIM TpaHchopmaropom (JIPT)
HCTIONB3YEMBIM IS IIJIaBKH roJiojena:
1P+4P, 6P - HOMONMHUTENHHO yCTaHABITMBACMEIC Pa3beIUHATENN; 2B - BRIKITIOUATENb YCTAaHOBKH
rwiaBku rononena; 111, 211 - qononHUTEbHBIE IEPEMBIUKH

Hoacranuuu ¢ 6;10kamMu aBpToTpaHcGopmMaTop — BOJIbTOA00ABOYHBIH TPpaHcpopMaTop

3.4. llogcranmmu ¢ O0J0KaMHU aBTOTpaHC(HOPMATOP-BOIBTOA00aBOUHEIH TpaHchopmaTtop (AT-BAT)
MO3BOJISIIOT IOJTYYNUTh WMCTOYHHK IDIABKH TOJIONENA C PErYJIMPOBAHHEM TOKa IUIABKH OT HYJIA 70
HOMHHQJIBHOTO 3HAYEHMS, YTO CYIIECTBEHHO pacHIMpseT AWAna3oH AIUH oborpeBaeMbix BJI. [lns
3TOro cobupaercs cxema (puc. 5), B KOTOpoi B030yxmarorias ooMoTrka (BO) BoJbT0100aBOYHOTO
TpaHcdopmaropa, coelMHEHHAs! TPEYrOJIbHUKOM, OTKJII0oYeHa oT BBoga HH aBToTpanchopmaropa u k
Hell TpHcoeqrHEeHbI MpoBoAa oborpeBaemMoii BJI, 3akopoueHHbIe Ha MPOTHUBOIOJIOXKHOM KoHIe BJL
PerymupoBounass oomoTka (PO) BombTOm00aBOYHOTO TpaHCHOpMaTOopa OCTAETCS MOAKIIOYEHHON K
HelTpanbHbIM BbiBojaM AT. Otkmouenue BO BonbTomo6aBouHOro Tpancdopmartopa oT BBoja HH
aBTOTpaHC(OpMaTOpa JIOJDKHO TPOU3BOJHUTHCS TOJILKO TIPH HYyJIEBOM HampsbkeHud Ha PO
BOJIbTOJI00aBOYHOTO  TpaHcdopmaropa. B rtakoii cxeme mpu BBegeHnn B pabory PO
BOJIbTOJI00aBOYHOTO TpaHc(hopMaropa M HAJIWIMK TNepeToka Harpys3ku uepe3 AT ot obmortkn BH k
ooMorke CH TOK ero oOmeil oOMOTKH TmpoTekaeT Takke depes PO  BoibTOM00aBOYHOTO
TpaHcopmMaropa W HaBOJUT TOK B BO30OYXJIaromeid 0OMOTKE. DTOT HaBEJICHHBIH TOK 3aMbIKaeTcs 110
npoBosam oborpeBaemoii BJI. Tlockonmbky BbImensieMass B IIPOBOAAX MOIIHOCTh, KaK HPaBHIIO, B
HECKOJIBKO pa3 MEHBIIIe MOIIHOCTHU TepeToka uepe3 AT, Tok obmieit yactn ooMotkn AT mpakTudeckn
HE 3aBUCUT OT compoTuBieHus: obOorpeBaemori BJI. Takum o00pazoM BOJIBTO00aBOYHBII
TpaHc(hopMaTOp MEPEeBOIUTCS B PEXUM TpaHchopmaTopa TokKa. B cxeme puc. 5 mpenycMOTpeHbI
BbIKJItOUarenb 1B u ObicTponeiicTByIOMINI AyroBoil BHICOKOBOJIBTHBIN KopoTko3ambikatenb (B/IBK),
Ha BKJIIOYEHHE KOTOPBIX MEHCTBYIOT 3aIIUTHI BOJHTOI00aBOYHOTO TpaHC(HOpMAaTOpa U 000rpeBaeMoro
KOHTYpa IIpU HOBPEXKICHUSIX BO BpeMs IUIaBKU. JyroBOW KOPOTKO3aMbIKaTeb 3allMIIAET TaKKe
00Oopy/I0BaHHE CXEMBI OT II€pEeHaNpsDKeHus Npu oOpeiBax B oOorpeBaemoil BJI, Tak kak mnmeer
peryiupyeMble HCKPOBBIE TPOMEXKYTKH.

3.5. lnst mIaBKM HeE JIONYCKaeTcsl NCTIOIb30BaHUE BOJIBTO100aBOYHOTO TpaHc(hopMaTopa B pesKUMe
perynupoBo4Horo TpaHchopmaropa mnpu nuraHun ero BO or mmH HH aBrorpancdopmaropa u
MOAKIIIOYEHNH TpoBosoB oborpeBaemoii BJI x PO BombromoGaBoyHOro TpaHcdopmaropa,
OTCOEIMHEHHOH OT HelTpanbHbBIX BhIBOAOB AT. B sToMm ciywae mo6oe K3 B koHTYpe uaBku Oyner
SKBHBAJIEHTHO BUTKOBOMY 3aMBIKaHUIO BOJIBTO00aBOYHOTO TpaHCHOpMaTopa.

Brikmrouatens 2B ycraHoBKM (cM. pmc. 5) obecmednBaeT TakkKe BO3MOXKHOCTH BBIBOAA
BOJIBTO00ABOYHOTO TpaHCPopMaTopa B peMOHT 0e3 oTkiItoueHus AT,
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Puc. 5. Cxema nojcraHuuu ¢ BojibTo100aBouHbIM Tpanchopmaropom (BJIT) co cropoHs! HeliTpanu
oOeit yacTu 00MOTKM aBToTpancdopmaropa (AT) HCHONB3yeMBIM JUIsl TIABKH TOJI0JIe1a
MEePEMEHHBIM TOKOM:
1B - myHTHpyomui Beikiouarenb; bJIBK - Ob1cTpoaedcTBYIONIHIA JyTOBOM BEICOKOBOJIBTHBIM
KOpOTKO3aMbIKatesb;, PO - perymupoBounas oomorka BJIT; BO - Bo30yxnaroras oomorka BIT.

IMoacTaHUMK ¢ IIYHTHPYIOIUMH PeaKTOPaMH

3.6. lng oborpeBa MpoBOJOB M TPOCOB MOTYT HCIIONIb30BAThCS IIYHTHPYIOLINE PEaKTOPHI.



4. CXEMBI, PACUYET PEXKUMOB PABOTbI U 30HBI IPUMEHEHUSI ITJIABKH
TI'OJOJIEJA TEPEMEHHBIM TOKOM HA ITPOBOJAX

IlnaBka roJjoJaena KOPOTKHM 3aMBbIKaAHHEM
4.1. HpI/I IJIaBKE roJjiojieia KOPpOTKUM 3aMbIKaHUEM 060rpeBaeMy}0 JIMHUIO CJICAYET 3aKOpaunuBaTh C

OJTHOTO KOHLIA, a C Jpyroro K Hel HEoOXOAMMO TIO/IBECTH HAamNpsDKEHWE, J0CTaTOYHOE, YTOOBI
o0ecreyuTh NPOTEKaHUe MO MPOBOJIaM TPeOyeMOoro JUIs TIaBKH TOKa (pHuc. 6).
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Puc. 6. Cxema m1aBku rojosneza criocoOoM KOPOTKOTO 3aMBIKAHHSI:
a - Tpex¢azHoe KOPOTKOE 3aMbIKaHue; 6 - TByX(a3HOE KOPOTKOE 3aMBIKaHHE; 6 - CXxeMa "3Merika".

I1naBka romnonena MOKET MPOBOAUTHCS ITyTEM:

- Tpex¢a3zHOro KOPOTKOTO 3aMBIKaHUS;

- IByX(ha3HOTO KOPOTKOT'O 3aMbIKaHHSI;

- 01HO(ha3HOTO KOPOTKOTO 3aMBIKaHUsI IIPH TTOCIIEJ0BATEILHOM COEIMHEHUH TIPOBOJIOB BeeX (as3.
ToK 1IaBKY A7 BEIIIETICPEUUCICHHBIX CXEM COOTBETCTBEHHO OIpeAesIeTcs o GpopMysIaM:

U
l,=—/—"""—. (4.1)
3(zZ+2,)
U
l,=—""—. (4.2)
22427,
U
0= = , (4.3)
V3(Zo+Z, +Ry,)
rae |, - nuHeitHOe HanpsDKeHne, KB;
Z - conporuBnenue (asel odorpeBaemMoit muHIH, OM/KM;
Z, - cCOnpOTHUBIICHHE 000TpeBaeMOii IMHNH, TPOBOIa KOTOPOH cOOpaHHbI B "3MelKy", OM/KM;
Z, - CONPOTHBIICHNE CUCTEMBI, puBeeHHoe K mrHam HH nuratoero tpanchopmaropa, Owm;
| - nvHa TUHWK, KM;
R, - conpoTuBieHue 3a3emiieHus, OM.
: D,D?
Z,=3r, +r,+ j0,145Ig ;3 : (4.4

I, - conmpoTuBieHue MpoBoa, OM/KM;

I, - COMPOTHUBIIEHUE 3eMJIH, IprHUMaeTCst paBHBIM 0,05 OM/KM;

D - cpenHee reoMeTprUuecKoe pacCTOSTHIE MEX Iy OCSIMH MTPoBoioB BJI, m;

p - pacUeTHBIN JUAMETpP MPOBOJIA, M;

Dj; - riy6una 3aneranust oopatHoro mposoaa B 3emiie =~ 1000 m.

Meton Tpexda3HOTO KOPOTKOTO 3aMBIKAHUS SIBISIETCS MPOCTHIM M YAOOHBIM, IMMOCKOJIBKY TIJIaBKa
roJiojea MpOU3BOAUTCS Cpa3y Ha Beex (azax.

4.2. Tlpu npumeHeHnn crocoba AByX(}ha3HOr0 KOPOTKOTO 3aMBIKAHHS IUIABKY TOJIOJICAA HA JIMHUU
clie[lyeT TPOWM3BOJIUTH CHavajda Ha IBYX (a3ax, a 3aTeM Ha TPEThCHl B COYCTAHWU C OJIHUM W3



O0CBOOOIMBIIUXCS OT ToJIofieaa MpoBoIoB. Cxemy "3Mmeika" cieayeT MPUMEHSTh Ha KOPOTKUX JIMHUSX,
KOT/Ia MMEFOIIHMECs] HANPSKEHUS CIUIIKOM BEIHKH JUIA IJIABKH IO METOAY Tpex(a3HOro KOPOTKOTO
3aMBIKAHHS.

Ecnu mnaBka NmpoOM3BOAUTCS OT IIMH CHUCTEMBI, TO HAaNpsDKEHHE, a, CIeN0oBaTelIbHO, M JUIMHA
o0orpeBaeMoi IMHUM MOTYT U3MEHSTHCSl B OTPaHHUYCHHBIX TIpeieliax.

4.3. Tlpn muaBke rononexa Ha BJI 35-110 kB mo merony TpexdasHoro u nByxdasznoro K3
JIOITyCKAaeTCsl 3aKOpayMBaHUE IPOBOJOB 3a3eMIAIOIIMMHU HOXAMHM, €CIM HUX CIYyCK K KOHTYpY
3a3eMJICHHS IIPOBEPEH Ha TEPMUYECKYIO ycToiumBocTh. Ecimm momyckaer cxema HOACTaHIWH,
1esecoo0pa3Ho  MapajuleNbHOE  BKIIIOYEHHE HECKOJIBKHMX — 3a3eMIBIIOIIMX HOXeH  (Hampumep,
3a3eMJISIOIINAX HOXKEH JIMHEHHOTO M 00XOJHOTO pa3beIUHHUTENCH).

4.4. Bonpmme BO3MOKHOCTH PETYJIHMPOBAHUS PEXKNUMA IJIABKH JOCTHTAIOTCS IPH BBIACICHUH UIS
IUTaBKU OJTHOTO MJIM HECKOJBKHX TE€HEPAaTOPOB.

[Ipn BeIAETECHUN IS TUIABKH OTAEIBHOTO TpaHC(OPMATOpa BO3MOXKHO MPOU3BECTH PETYINPOBAHUE
HaIpsOKEHUSI BO BCEM JAMara3oHe MMEIOIUXCsSl OTBETBICHUH, T.€. B npenenax £2x2,5% i oObIYHBIX
TpaHcopmaropoB  (aBroTpanchopmatopoB) U  +16% g TpaHchOpMaTOpoB, CHAOKEHHBIX
YCTPOMCTBaMH ISl pETyIHPOBaHUS KO PHITEHTA TpaHC(HOPMAIMH TIO/ HarPY3KOH.

OO6nacTy NpHMEHEHHA IEPEMEHHOTO TOKa JUId IUIaBKH Tojojieila 1o Crmoco0y TpexdasHoro
KOPOTKOTO 3aMbIKaHUs OT TPaHC(HOPMATOPOB Pa3IMIHON MOITHOCTH CO CTAHAAPTHBIMH HANIPSHKCHUSIMA
NpUBEJeHBl Ha puc. 7. MakcUManbHble JJIMHBI O0OTPEBAaCMBIX YYacTKOB OIPEIEICHBl IpU
MUHMMAaJIbHOM (9acOBOM) TOKE IIIaBKH, MUHHMAJbHbIE - IPU MAKCHUMaJbHO JOIyCTUMOM TOKE IUIS
MIPOBOJIOB Pa3IMYHBIX ceueHUH. PacdeTHble ycloBUs NMpHHATH N0 |V xinMmaTndeckoMy paiioHy Npu
TeMIlepaType oKpyskaromero Bo3ayxa —5 °C u ckopocTtH BeTpa 5 M/c.

4.5. Jlna peryiaupoBaHUS TOKa IUIAaBKM MOXHO BIJIIOYHTH IIOCIIEAOBATEIBHO € 0OOrpeBaeMoit
JMHUEH OTIOTHUTEbHbIEC YIACTKH JIHHUHU (HE TpeOyIomue 000rpeBa) NIk peakToOpHI.

4.6. Ins BJI ¢ m301MpoBaHHBIMHU PaCIEIICHHBIMA IPOBOJaMH B (haze Il CHIDKCHHS TpeOyeMoi
JUTS TTIABKH MOIITHOCTH I€7IECO00Pa3HbI CXEMBI IIIaBKU T0JI0JIE[a, B KOTOPBIX KOHTYP MPOTEKaHUS TOKa
TUTaBKH CO3/1aeTCsl U3 TIPOBOJIOB PACHICIUICHHON (ha3bl ¢ TIOMOIIBI0 KOMMYTAllMOHHBIX alliapaToB (pHc.
8). 3HaueHMsI pPEaKTHBHBIX COMPOTHBIICHWHA IPH IDIaBKE Tojlojiena mo cxemaMm puc. 8 mmsa BJI ¢
M30JMPOBAaHHBIMY PACIICIUICHHBIMHU MTPOBOAAMH B (ha3e MpH PACCTOSHUHM MEXAy mpoBoiaMu & 40 cm
npuBesieHbl B Tabi. 4.1. JlomycTiMble AJMHBI yYacTKOB IUIABKU M TpeOyeMble 3HaUCHHs PEeaKTHBHON
MOIIIHOCTH TIPH TIJTaBKE TOJI0Jie/ia 0 cxeMaM pHc. 8 (BpeMs IuaBkH 1 4, remmeparypa Bo3ayxa —5 °C,
JUaMeTp ToJIoNeTHOW My(THI - 5 cM) npuBeneHs! B Tabm. 4.2. IIpu HE0OX0IMMOCTH IUIaBKH ToJI0JIe/1a
Ha yJacTKaxX MEHbIIeH JINHBI pabodee HANpsDKEHHUE TUIABKH JJOJDKHO OBITh CHIDKEHO.
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Puc. 7. lnamazons! 1iuH o6orpeBaeMbix yuacTkoB BJI 35-220 kB co cTaneanroMHHHEBBIMU
MPOBOIAMH CeueHH i 35-500 MM - [IPH IIABKE TOJIO0JE/1a IEPEMEHHBIM TOKOM:
----- orubaronias MUHIMAJIbHBIX JyH BJI ipu maBke rojofiea OT UICTOYHUKA HEOTPaHUICHHON
MOIIIHOCTH;
————— orubaroIias MakCUMalbHbIX JIH BJI,
oru6aroriasi MUHUMaJIbHBIX [IHH BJI 1pu M1aBKe rojojiena OT HCTOYHHKA MOIIHOCTBIO 4-153




a - TIpY IUTaHUH OT UCTOYHUKA MOIITHOCTHIO 4-125 MB-A; 6 - Ipy MUTaHUK OT UCTOYHHKA
MomHocTho 4-400 MB-A
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Puc. 8. Cxembl maBku ronosena aius BJI ¢ paciienieHHpIMU IPOBOIaMU:
a, 0, 8, 2 - pacuIeIJICHUE Ha JBa MPOBO/JIA; O - pacUIeINIEHNUE Ha TP MPOBOJA.

4.7. B cny4ae HCIOB30BAHMSI HICTOYHHUKA C PETYIMPOBAHUEM TOKa (Ha moacTaHiuy ¢ 6mokamu AT-
B/IT mo cxeme puc. 5) miaBka rojojena IpoBOAUTCS TpeX(a3HbIM KOPOTKUM 3aMbIKaHHUEM (CM. pHC.
6).

4.8. Jlnana3oHsl UIMH 000TpeBaeMbIX yyacTkoB BJI co cTaneamroMHHHUEBBIMU MIPOBOJIAMH CCUCHHM
35+500 Mm® npu mtaBke ot Gioka AT-BJIT cymectsysomux Timnos BJIT npuseaerst Ha puc. 9.
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Puc. 9. /luanazons! yinH oborpeBaemMbix yuacTkoB BJI 35-220 kB ¢ npoBoxamu ceuennii 35-500
MM MIpH IJIaBKE TOJ0JIe1a IEPEMEHHBIM TOKOM OT 61oka AT-BJIT:

OrpaHUYEHUs N0 JonmycTUMoMY HanpsbkeHuto B/IT;

- - - - orpaHuueHus 1o gonycrumomy Toxy BT.

IlnaBka rosoJsiena YPABHUTCJIBbHBIMHA TOKAMU

4.9. Crioco0 IaBKH ypaBHHTEIBHBIMH TOKAMH 32 CYET BCTPEYHOTO BKIFOUCHUS (a3 3aKIH0YACTCS B
TOM, YTO Ha OJHOM KOHIE NpoBojaa oborpeBaeMble JIMHUM HpHcoeauHeHHe K ¢azaMm A, B u C Ha
JIPYTOM - COOTBETCTBEHHO K ¢azam B, C u A (puc. 10).
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Puc. 10. Cxema maBKy rojiojiesia mo croco0y BCTPEYHOI0 BKIFOUCHUS

Taxum 06pa30M, Ha 060rpeBaeMy}0 JIMHUIO II0JaC€TCA HE (1)a3HOG HapsPKCHUE MCTOYHUKA TOKa
IUIaBKU ToJI0oJIeaa, Kak Ipu crocobe KOPOTKOI'O0 3aMbIKaHUs, a JIMHEHOEe. DTO IO3BOJISET YBCJIUYHUTDH
ARy J'II/IHHI71, Ha KOTOPBIX NPOMU3BOAUTCA IJIaBKa roJjiojicaa, Ha 73% wnu YBCJIUYNUTL TOK IIABKH. Tok
IJIaBKH IOJACYUTBIBACTCA I10 q)opMyne:

I, ===, (4.5)

rac Un - TUHEHHOE Haps’KEHUE UCTOYHUKA TJIaBKU;



z
4.10. TIpu BcTpeyHOM BKJIFOYeHUH (Pa3 MOJIHAsE MOLTHOCTh M TOKH, B Havyalle M KOHIle o0orpeBaeMoit
JIMHUU OJJUHAKOBBI, €CIIM PaBHBI HANPSXKEHUs UCTOUYHUKOB (puc. 11).

« ~ IIOJIHOC COIIPOTUBJICHUEC LCTIN ITIJIaBKH.
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Puc. 11. BektopHasi iuarpamMma npu 000rpeBe JIMHHUHU 110 CIIOCO0Y BCTPEYHOTO BKITIOYEHUSL.

4.11. IlepeToku aKTHBHOM M PEaKTHBHOW MOIIHOCTEH MexXIy mojacTaHuued | u obGorpeBaemoit
JIMHUH MOTYT OBITh OIpE/IeNICHBI 110 (OpPMYyJIaM:

P, = 3 Ulcos(e - 30°); (4.6)

Q, = /3 Ulsin(g - 30°). 4.7
CootBercTBeHHO Ut mojctaHuuii |1 u oborpeBaemMoil TMHUN NEPETOKH aKTUBHOW M PEaKTHBHOW
MOILHOCTEH ONPEAEIIAIOTCS BBIPAKECHUAMU:

Py = /3 Ulcos(150° - ¢); (4.8)
Qu = /3 Ulsin(150° - g). (4.9)

IToncranmus, uMeromnast pe3epBbl aKTUBHOM M PEaKTUBHOW MOIIHOCTH, JOJDKHA MOJKITIOUaThCA K
JIMHUH C OTIEPEKAIOIINM YIIIOM .

4.12. IlmaBka roJjIOJ€Na YPAaBHUTCIBHBIMH TOKAMH MOXET TIPUMEHATHCS JUIS JIMHUH,
PACTIOJIOKEHHBIX MEXIY COCEAHHMH IOJCTAHLIUAMH, WMEIOIIMMH CBSI3M 10 JHHHUSIM BBICOKOTO
HanpspKkeHus (Haubosee pacIpOoCTpaHEeHHBIN cilydail), IpH MapauIeNbHBIX JHHUAX, a TaKKe B KOJBIIE.
IIpy »TOM 1O YyCIOBHIO KauecTBa HANpsHKeHHs B paboTe MOTyT oOCTaBaThCs IOTpeduTeny,
MOAKJIIOUYEHHBIE K MHUTAIOIUM [IMHAM WJIM YAaJeHHble OT HUX Ha paccrosHue 10 100% amuHBI
oborpeBaemMoi JTMHUH.

4.13. C nenpio COXpaHECHHs MMUTAHUSA MOTPEOUTENCH, MONKIIOYCHHBIX K 000rpeBaeMoil JIMHUU 10
BCEH ee JIMHE, MOXKET OBITh NPUMEHEHA CXEMa BCTPEYHOTO BKIIOUEHHMs (ha3, BEKTOPHI HANPSDKCHMS
KOTOPBIX CIOBHHYTHI Ha 60 31 rpam. [IHsS 3TOro B KOJNBIEBOH cetn (puc. 12) ycTaHaBIMBaeTCs
CEKIIMOHUPYIOMUH BEIKITFOUaTeNh (BS5), HOpManbHO OTKITFOUSHHEIH.

1104

|

[x3:°%
N
L.

7

840G

5
£°%,
=
¥
.
dd
o)
n
N

vl




Puc. 12. Cxema I1aBKy TOJI0JI€1a IO CITOCO0Y BCTPEUHOTO BKIIOUCHHS 0€3 OTKIIIOUEHUS HAaTPy3KHU:
JI1, JI2 - o6orpeBaemeie BJIL.

Tabmuua 4.1.

Pacuernsie napamerpsl BJI 330-500 kB ¢ n3011pyomuMyu JUCTAHIMOHHBIMY PACIOPKaAMH

KomunuectBo u PeakTuBHOE [onnoe PeakTuBHOE Kpartnocts Kparnocts
TUII IPOBOJIOB B | COPOTHUBIIEHNE | CONMPOTHUBIICHHE CONPOTHBIIECHHE YMEHbIIEHHS YMEHbIICHUS
¢aze OJIHOTO TTPOBOJIA| OAHOTO MPOBOJA pSAMOH noTpebiisieMoii | moTpebisieMoit
¢assr BJI ¢assr BJI, OM/kM | mTOCIIe1oBaTeNbHOCTH | pPEaKTHBHOM peaKTUBHOH
(puc. 8), OM/kMm (Bcex mpoBOJIOB MOIITHOCTH TPH | MOIIHOCTH MPU
omHOM (a3er), OM/KM | IITaBKE HA TPeX | MTaBKe Ha OJTHOM
¢azax ¢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
Tabnuua 4.2

30Ha 1 MOIIHOCTH MJIABKH roJioiena Ha BJI 330-500 kB ¢ nzonupyromumn 1MCTAHIMOHHBIMHA

pacnopkamu
Konuuectso 1 Bapuanr cxemsl mnaBku | Jomyctumas qimHa | TpeOyemas | Tpebyemas | TpeGyemoe
THII IPOBOJIOB B (HOMep pHUCYHKa) y4acTka Ipu MOII[HOCT | MOIIHOCTb MO | HampspKeHHe
¢aze HanpsDKEHUX Ha IUTaBKHY, croco0y 10 Coco0y
pacropke MB-A TpexdaszHoro | TpexdasHoro
40 xB, km K3, MB-A K3, kB
2xAC300/39 Puc.8,4q,06,8,¢2 212 173 485 173
2xAC400/22 Puc. 8,4,06,8,2 194 206 555 189
2xAC500/27 Puc. 8,4,06,8,2 185 242 655 194
3xAC400/22 Puc. 8,0 111 103 360 139
3xAC500/27 | (mmaBka Ha Tpex (azax) 102 116 423 144
3xAC400/22 Puc. 8,0 111 34 396 139
3xAC500/27 | (mraBka Ha ogHOM (ase) 103 39 423 144

Jluanu cetn NOAKIOYAaI0TCA K HEC3aBUCHUMbBIM HCTOYHHKAM C YKa3aHHbBIM CJABHUI'OM (1)33 BEKTOPOB
HalpsI?KCHUA. HpI/I IUIaBKE€ T0JIOJIC€AAa BBIKIHOYATCIIb B5 Bxirogaercs. HpI/I 9TOM Ha pa60q1/1171 TOK
HaKJIaJAbIBaACTCA I[OHOJ'IHI/ITeIIBHHﬁ TOK, O6YCJIOBJI6HHBII>‘I Pa3HOCTBIO HaprI)KCHI/Iﬁ JABYX HC3aBUCHUMBIX
HNCTOYHHUKOB IMUTAHUS, 3HAYCHHUC KOTOPOI'O ONPECACIIACTCA U3 BbIPAKCHUS:

| Yo

=5 (4.10)

B kayecTBe HE3aBHCHMBIX HMCTOYHHMKOB IHTaHHMS MOTYT MCIOJIB30BATHCS JIMOO MIMHBI Pa3HBIX
MOJCTAaHIH, TNOO pa3HbIe CEKIMH MM CUCTEMBI IIMH OJTHOM MOJCTAHIINH.

Cxema penerHON 3alIMThl KOJBIEBOW CETH IS Clydash MUTAHUA OT PAa3HBIX CEKIUH OJHON
MOJCTAaHITNK TpuBeAeHa Ha puc. [17.1, a g cioy4ast TUTaHUS OT Pa3HBIX MOJCTAaHIMK - Ha puc. 117.2,
I17.3. Ha nuaMM c oTmalikaMu NpH IUTaBKE HAa MAaruCTPabHON €€ YacTH IMpH MOBPESXKICHHUAX Ha
ormaiikax 3HaueHHUs TOKOB K3 MoOryt OBITH HEIOCTATOUHHI Ui pabOTHI pesieifHON 3amuThl. B 3TOM
clydae HEoOXOJMMO YCTAaHOBHTh Ha OTMAalKe JOMOJHUTENbHBIM BBHIKIIOYATENhb. JlOMOIHUTENbHBIN
KOMMYTallMOHHBIM amnmapaT Ha OTIaiKe OT MarkcTpaid HeoOXOIUM, €CIHM pe3yibTUpyoliee
JNEKTPUUECKOE COMPOTUBIECHUE OTHANKH COBMECTHO C IJNEKTPUUECKUM COINpPOTHUBICHHEM Y4acTKa
KOJIBIIEBOW CETH OT MecTa IOKIIOYEHHs OTHAWKK 10 OJivpkainiel muTaroniell oACTaHIUK MPEBBIIIAeT
COIIPOTHBJIEHUE KOHTYPA IIJIaBKU.

ILiiaBka rosiosieqa nepepacnpejiejieHueM HArpy3o0K

4.14. TokxoBas Harpy3ka o0OrpeBacMoi JIMHUHW TIOBBINIAETCS IIyTEM TepepacnpeaciieHus] Harpy3Ku
B cetH 10 TpeOyemoro (ajsi OCYIIECTBICHHWS IUIABKM) 3Ha4deHus. llepepacnpeneseHue Harpy3Ku




JOCTHTAETCS IMyTEM:

a) TIOBBIIICHHS HArPy3KH CTAHIMH, EPENAIOIINX IHEPTUIO Yepe3 000TrpeBacMyO JINHHIO;

6) MOBBINMICHUS] HATPY3KH TTOACTAHIMN, TUTAEMBIX TI0 000TpeBacMON JIMHHUH ITyTEM HEPEKII0UeHUN
B CETH 0OJIee HU3KOTO HaIPSIKEHHS;

B) OTKJIIOYEHUs YacTH JIMHWH, B pe3yJbTaTe KOTOPOTO MOBBIIIAETCS IepeaBacMasi MOIIHOCTD 110
oborpeBaeMoi JnHHUY. [IpakTHYeCKH C STOM ILENBI0 OTKJIIOYAIOT NapauleNbHYI0 ¢ o0orpeBacMoid
JIMHUIO WK TIPUOETAOT K pa3pe3aHuIo KoJjel.

4.15. C uenplo coxpaHeHHs HaJEXKHOCTH PabOThl CHCTEMBI IPH ILIABKE rojoJiefia OTKIOYacMble
JIMHUH JIOJDKHBI OBITH 000PYIOBaHBI YCTPOMCTBAMH ISl HEMEUICHHOI'O aBTOMATH4ECKOTO BKITIOUCHHMS
UX MPU UCUC3HOBEHUH HANPSDKEHMS Ha IIMHAX Harpy3kd. OOG0TpeBacMyro JIMHHIO CIEAYET CTPEMUTHCS
3arpyXaTh aKTUBHON MOIIHOCTBIO, ITOCKOJIBKY IIPM 3TOM B MEHBIIEH CTETNIEHH HAPYIIAETCS PEXHM
HaIpsKEHUHN B CETH.

4.16. [Ina xopoTkux ABYX HemHBIX BJI mnbo KombLeBBIX ceTell IermecooOpa3Ha IUIaBKa Trojioyena
YPaBHUTEIBHBIM TOKOM, MONYYCHHBIM B pE3yJIbTaTe W3MEHEHHS KOd(pQHIMEeHTa TpaHCHOpPMALNH
nuTaromux TpaHcdopmaropos. Ilpudem, ecnu Ha OZHOW W3 IIMH HAaNpsDKCHHWE YBEIMYMBACTCS Ha

BennmuuHy AU; To Ha Ipyroil cucreMe mMH (HampuMmep, Ha 00XOAHOI) ero ciegyeT yMEHBIIUTh Ha
AU, .

Benmuuuny |yp MOKHO OIPEIACIUTD U3 BBIPAKCHMUS:

_ AU; + AU,
P z

PesynpTupyromuii Tok B NpoBOAax ONpEAENseTcs KaK BEKTOpHAas CyMMa YpPaBHUTEIBHOIO U
pabodero Toka Harpy3KH.

| (4.11)

K

IlnaBka rosojieaa HajJoKeHHeM TOKOB

4.17. IIpu sToM crocobe Ha pabovnii TOK HAKJIAIBIBACTCS ITOTOJHUTEIbHBIA TOK, CO3aBACMbIi B
KOHTYpE, 4YacThl0 KOTOPOro sBisieTcs oborpeBaemasi JMHUA. s 3TOro B KOHTYP BKIIOYAETCS
ucrounuk DJIC, 3HaueHue u (aza KOTOPOil MoadMpaeTcss TAKMM 00pa3oM, YTOObI YBETHYUTH TOK JI0
TpebyemMoro 3HaYEHUSI.

4.18. Jlns HAJNOXEHHUS TOKOB MOTYT OBITh MCTIOJIB30BaHBI KOJBIIEBbIE YYACTKH W TMapajuleNbHbIC
nuHAN (puc. 13).
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Puc. 13. Cxemsl miaBku roJioyieia mo crnocody srirouerus IJ{C B KOHTYp:
a - TIpY NapaJUIeIEHBIX JTUHHSX; O - IPH KOJIBIICBOU CETH.

4.19. Ilpu napajuleJIbHBIX JIMHHSX M B KOJBIEBBIX CETSAX JJIsI HAIOXKEHUS TOKa CIexyeT
HCIIOJIb30BaTh BOJIBTO100aBOYHBIE TPAHC(HOPMATOPHI C COOTBETCTBYIOIIIM

YPOBHEM H30JSIIMH, BKIIOYas WX B pacceuky KoibleBod ceru (puc. 14). BompTomoGaBouHbIe
TpaHcopMaTopsl TO3BOJISIOT PEryIUPOBaTh 3HAUEHHS IPO10IpHON U ronepeynoid 3/C u Tem caMbiM
00eCTIeYnTh ONTUMAILHBIN PEXXHUM TUIaBKH.
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Puc. 14. BxiroueHue BosbTo100aBoYHOTO Tpanchopmaropa (BJIT) B pacceuky KONbIEBOH CeTH:

a - Ipyu napaJuiCJIbHBIX JIMHUAX, 0 - npu KOJIBLICBOH CETH.

4.20. Todasznas mmaBKka TOKAMH HAJIOKEHHS MOXET IPHMEHSATHCA B CETAX, PalOTAIOMHUX C
He3a3zeMIIeHHOH HelTpanbto (puc. 15). IIpm ucmonszoBanmu cxeMm ¢ modas3HO# IUIaBKOH rojoiena

H606X0,Z[I/IMO MMPOBCPUTH DJICKTPOMAriMTHOC BJIMAHNUC HA KaHAJIbl CBA3H.
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Puc. 15. Cxema noda3Hol MIaBKA TOKAMH HAT0KCHUS.

4.21. Tok HaOXKCHHUS OJICUYUTHIBACTCS IO hopMyIIe:

rae UH - HOTIOJITHUTCJIbHOC HAIIPAKEHHUE, CO3/ITaHHOC B KOHTYPC, KB;

Z, - NOJIHOE CONPOTHUBIIEHUE KOHTYpa, OM.

Tok HanOXKEHUS CKJIaABbIBACTCA C pa60‘II/IM TOKOM JIMHHUU I'€OMCTPUYCCKHU.

(4.12)

4.22. Z[J'IS[ IIOBBIIICHHUA B(I)q)eKTI/IBHOCTI/I IUIaBKHW TOJ0JIEda crroco0 HAaJIOKEHHS TOKOB MOKHO

COYCTATh C MCPLEPACIIPCACIICHUEM HAI'PY30K.

4.23. Cxembl HaJOXeHHs] TOKOB TMpH HAJIMYUU BOJBTOJA00ABOYHOTO TpaHchopMaTopa U
TpanchopmaropoB ¢ PITH mo3BossttoT ObICTPO coOpaTh cxeMy i 000TrpeBa JIMHHKA U BOCCTAHOBUTH

HOPMaJIbHYIO pabOTy CETH MOC/€E MPOBEACHHS IIABKH.



5. ACTOYHHUKU ITUTAHUSA CXEM IVIABKHA I'OJIOJIEJA ITIOCTOSIHHBIM TOKOM

IMoacTaHnuu ¢ pery1upoBaHUeM HANPSIKEHUs MOCPEACTBOM M3MeHeHHs Ko duuueHTa
Tpancopmanun TpaHcGopMaTOpPOB M aBTOTPaHchOpMATOPOB

5.1. B Tex cmywasx, Korja IUlaBKa rojiojieia IEpeMEHHbIM TOKOM HEOCYILECTBHMA IpPU JaHHOU
MOIIHOCTH TpaHCc(HOPMATOPOB MOJCTAaHIMK M 33JaHHBIX HOMMHAIBHBIX HANPSDKEHHSX, CIIEIyeT
IpeaycMaTpuBaTh IJIABKY TOJIOJIefa NMOCTOSHHBIM TOKOM. J[Isl 3THUX Iiesielf MOTyT HCIHOJIb30BAThCS
npeobpazoBatenu BYKH-1200-14000; BYKH-1600-14000; BYKH-1200-8000.

[IpeoOpazoBaTeny BHIMOIHAIOTCS HA HEYNPABISIEMBIX BEHTWIAX MO TPEX(Pa3HOH MOCTOBOI cXeMe.

B 3aBucumoctH OT mapameTpoB oOorpeBaeMbix BJI MokeT OBITH HPHUMEHEHO IapauIebHOE
BKITIOUEHNE HECKOJBKUX IpeoOpa3oBareneil (IO TpexX) W MOCIeqoBaTeNbHOE (IO OBYX), a TaKXKe HX
MOCJIEI0BATENHLHO-TTAPAIIIIEIEHOE COSTMHEHHE.

5.2. lloxkrouenue mpeodpazoBarenei kK muHaM 6-10 kB o0ycaaBmmBaeT HEKOTOPBIE OCOOCHHOCTH
B paboTe 3IeKTPUIECcKOi ceTH, paboTaro- el mapaniensHo ¢ Ipeodpa3oBaTeseM.

HopMmanbeHble U aBapuiiHble PEXHMBI pabOTBl CETH XapaKTEPH3YIOTCS TaKUMH (akTopaMu, Kak
HaJIO)KEHHE TTOCTOSIHHOM COCTaBISIOIIEH HaNpsKEHUS Ha W3OJAIMIO CETH, TOSABICHUE MOCTOSHHBIX
COCTABIIAIONINX B TOKaX aBapUHHBIX PEKUMOB U JIp. DTO MOXKET MPUBECTH K OTKa3y BBIKIIOYATENS, a
TaKXke K JIOXKHOHM pabore peneliHoi 3ammuThl. HeoOX0oaMMbI yCTPOHCTBA 3allMThI, OrPAaHHYUBAIOIINE
BO3JICHCTBYSI, BhI3BAaHHBIC HAJIMYHMEM ITPeoOpa3oBaTeds.

[ToHMWXeHHBI YPOBCHb W3OJSIIMHU TpeoOpaszoBaTesieil Uil IUIaBKH TOJIOJNIEAa MO CPAaBHEHHUIO C
YPOBHSIMH H30JALUA OOOPYIOBAaHUS JICKTPHUECKOM CETH, OT KOTOPOM OH mHUTaeTcs, Tpedyer
CIEIMATbHON 3aIIUTHl YyCTAHOBKH IUTABKH T'OJIOJIEA OT IIEPECHANPSDKCHNH.

Jns orpaHMuYeHHS TOKOB KOPOTKOTO 3aMbIKaHUs mpeoOpasosareneit YIIIT ciemyer mpuMeHSTH
TOKOOTPAaHNYMBAOIINE PEAKTOPHI, YMCHBIIAIOMINE MOIIHOCTh KOPOTKOTO 3aMBIKAaHMS HCTOYHHKA
MUTaHHUS.

5.3. Tpauncthopmatopsl Hanpspkenuss HTMUW u HK®, noakmoveHHbIC K IIMHAM MHTaHUASA
npeoOpa3oBaTeis W K JIMHHM, HA KOTOPOH MpeaycMaTpUBaeTCs IUIaBKa TOJIOJNEAa, JOJDKHBI OBITh
MOJKITIOUEHBI TI0 CIIELHATBHBIM CXEMaM.

5.4. ComectHast padora YIII' ¢ CHHXpOHHBIMH KOMIIEHCATOPAMHU U KOHIEHCATOPHBIMHU OaTapesiMu
OrpaHHYEHa BO3/IEHCTBHEM BBICIINX TAPMOHHUYECKUX, TeHEPUPYEMBIX peodpazoBaremsivu YIII.

5.5. Jlomyckaercsi WCIOJIb30BaHHE KOHTYpa 3a3eMJICHHS IIOJCTaHIIMM B KadecTBe pabodero
3a3eMJINTEIA MPH IDIaBKe royioniena TokoM a0 1200 A. JlomwkHa OBITE IPEeIyCMOTPEHA 3alllnTa KOHTypa
OT TEPMUYECKOTO TOPAKEHUSI.

5.6. Hanmmune Ha KOHType 3a3eMIICHHS TOJICTAHIIMU MTOCTOSIHHOTO TOKA MPH €ro HCIIOIb30BAaHHUH B
KayecTBe paboyero 3a3eMJIMTEINIsI MPUBOAUT K IPOTEKAHMIO YacTH ITOCTOSHHOTO TOKAa IUIABKM Yepes3
TIIyX03a3eMJICHHBIE HEHTpanu TpaHc(OPMATOPOB, YCTAaHOBJICHHBIX HAa O3TOH IOJICTAHIMU. OTO
NPUBOAMT K HEKOTOPOMY YBEIMYEHHIO TOKa XOJOCTOTO XOJa M IOTeph B CTalM TpaHcdopmaropos
(aBrotpanchopmaropoB). [l ycTpaHeHUs! yKa3aHHOTO SIBICHHSI B HeEHTpaiu TpaHchOpMaTopoB
(aBroTpanchopmMaTopoB) cieAyeT BKIIOYUTH CHeUaIbHbIE YCTPOHCTBA.

5.7. C nenpio obecreueHHs BBICOKOUACTOTHOI CBs3M 1o oborpeBaemoii BJI memecoobpa3Ho
BBITIOJTHUTH MOBO]T TOCTOSTHHOTO TOKa K mpoBojiam BJI Takum 00pa3oM, 4ToObI OH mpoTekai yepe3 BU
3arpajuTeJId WIA YCTaHOBUTb B LENHM IIpeoOpa3oBarelli HA CTOPOHE IIOCTOSHHOTO TOKa
JIOTIOJTHUTENBHBIN 3arpainTeb.

Hoacranuuu ¢ 6;10kaMu aBTOTPpaHCHOPMATOP — BOJILTOA00aBOYHBIN TPaHchopMAaTOp

5.8. Ha moxcrannusax ¢ 610kaMu aBTOTpaHCHOPMATOp - BOIBTOH00aBOUHBIN TpaHchopmarop (AT-
B/IT) u npu BCTIONB30BaHUN BBIIPSMHUTEIS] MOXHO OOECIICUUTh PETYIUPOBAaHUE TOKA IUIABKH U TEM
caMbM oOecrieuuTh oOorpeB BJI B mupokoMm amamnasoHe JJIWH M CeYeHW mpoBonoB. st sToro
cobupaercs cxema AT-B/IT, onrcannas B 1. 3.3 U OTJMYAIOMIAsACS OT HEE TE€M, YTO K BO3OykImaromieit
oomotrke BJIT mpucoemuueH BepsMHTENb. lloAKmIOUeHWE BBIIPSIMHUTENS  BBI3BIBACT  PSI
ocobeHHOCTeH B paboTe OCHOBHOTO OOOPYHOBAaHHS MOJCTAHINH M TpeOyeT MPUHATHS CHEIHAIbHBIX
Mep. Jlomyckaercs coBMecTHOE BKJIIOUCHHE TpeoOpasoBareneid, muraembix ot BT, ¢
npeoOpa3oBaTeIIMHU, MUTAEMBIMU OT IIMH HA3KOTO HAIIPSDKESHUS! MOJCTaHIIUH.

IoacTaHnMy ¢ LIYHTHPYIOIMINMH KOHAEHCATOPHBLIMH 0aTapesiMu

5.9. Ha mnopacraHmuu ¢ IIYHTUPYIOLIEH KOHACHCATOpHO# Oatapeeir 35-110 kB moxer OBITH
BBIIIOJIHEHA YCTAHOBKA [UIA IDIABKH TOJIOJENa C pPETyIUpyeMbIM TOKOM. Ee 31eMeHTB MOTryT



HCTIONIB30BAThCS TAKXKE AT PETYJINPOBAHUS PEAKTHBHONW MOIIIHOCTH.

5.10. Pexomenmanmu mo BBIOOpY cxeM mpucoenuHenus YIII', BeIOOpY mapamMeTpoB OTAEIHHBIX
anemeHTOB YIII', cxem peneiiHON 3aluThl, aBTOMAaTHUKU W YNPABIEHUS HUCTOYHUKOB IUTAHUS CXEM
IUTaBKU TOJIOJIEla TMOCTOSIHHBIM TOKOM IPHUBEJACHBI B UAaCTH 2 HACTOAMMX METOAMYECKUX yKa3aHWH,
KOTOPbIE U3A0TCA OTAEIBHO.



6. CXEMbI, PACYUET PEKUMOB U 30HbI IPUMEHEHMUSI IIVIABKH I'OJIOJIEJA
MMOCTOSIHHBIM TOKOM

IInaBka oT mpeodpa3oBaTelisi, NOAKJIYEHHOr0 K IUHaM 6-10 kB win k Tpancopmaropy

6.1. Ilpu ruiaBKe rososieia MOCTOSIHHBIM TOKOM BO3MOXKEH JMCKPETHBIH BBIOOP TOKA M3MEHEHHUEM
CXEM COEIMHEHHs IIPOBOJIOB OTAEIBHBIX (ha3 NuHUK. BIOOp pannoHanbHON CXEMBI TUIABKU 3aBUCHT OT
napameTpos BJI, anextpudeckoil cet U UCTOYHUKOB NUTaHUs. HekoTopsle U3 peKOMEHAYEMBIX CXEM
mwraBku or YIII' ¢ omHmM mpeoOpazoBareneM mpuBeAcHB Ha puc. 16-20. IlpumepHBIN nuama3oH
o0orpeBaeMBIX YUaCTKOB MTOKa3aH Ha puc. 21.

m\ I iﬂ
o
_’IL-x
Puc. 16. Cxema "3Mmeiika".
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Puc. 17. Cxema "npoBoj-aBa nmpoBoja'.
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Puc. 18. Cxema "npoBoa-nposona".
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Puc. 19. Cxema "mpoBo-3emis’".
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Puc. 20. Cxema "Tpu npoBosa - mpoBoJ - 3eMs".
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Puc. 21. JInana3zon quH oborpeBaecmbix yuactkoB BJI ot VIII' (MCTOYHUK HANIPSHKCHUS):
| - BYKH-1200-14000; Il - BYKH-1200-8000.

6.2. Ecim mpuMeHeHHe OJHOTO INpeoOpa3oBaTelsi HE IO3BOJSET INOJYYHTh HEOOXOIMMBINH TOK
IUIaBKH, CIIEIyeT YBEIWYHTh KOJMYECTBO NpeoOpa3oBaTenei, BKIIOYCHHBIX IIOCIEIOBATEIBHO B
o0orpeBaeMblil KOHTYD.

6.3. Ilpu HEOOXOOMMOCTH MOXKHO cO4YeTaTh IUIaBKy roiojiea Ha OJHOH (asze ¢ mepenaveit
MOIIHOCTH MO OCTaBUIMMCS JBYM (azam B HemosHO(pa3zHOM pexxume. C Lelblo YIIy4lleHus: KadecTBa
HaNpsDKeHUS Ha IIMHAX HArpy3KH M yBEJHUYEHHs MPOMycKHOH cmocoOHocTH BJI B HemomHodasHOM
pexxuMe cieayeT IPUMEHATh CTIeHalbHBIE YCTPOUCTRA.

6.4. Pacyer TOka MmIaBKM OT mpeoOpasoBarens, MOJKIOYEHHOro K muHaMm 6-10 kB, momken
MIPOBOJUTHCS 1O PopMyJIe:
1,35E,

EXK+RKH
T

(6.1)

rae £, - TMHelHOoe HallpsiKeHUe Ha IIMHAaX NUTaHus, KB;
Xk - MHAYKTHBHOE CONPOTUBIICHHE KOHTYPa KOMMYTalluu npeodpazonateist, Om;
Ry - OMHUECKOe CONPOTUBIIEHHE KOHTYpa TuIaBKu, OM.

Il1aBKa OT YCTAHOBOK € 6J10KOM aBTOTPaHc(OPMATOP — BOJIbTOA00aBOYHBII TPaHchopMaTOp

[Ipumenenne BJIT B kadecTBe HCTOYHMKA IUIABKU IIO3BOJSIET CYNIECTBEHHO DPACIIMPHUTH 30HBI
obcmyxuBanus YIII' 1 cokpaTuTh CyMMapHOe BpeMsl TUIaBKH.

KomOunamus perynupyemoro (¢ npumeHenmeM BJIT) u  HeperynupyemMoro HCTOYHHKOB
HaINpsOKEHUsS. TO3BOJIIET B Psijie CIy4aeB CYIIECTBEHHO YMEHBIIUTH CYMMapHOE BpeMs IUIaBKH.
[IpumepHbIe 30HBI IPUMEHEHHUS HCTOYHHKA C PETYINPYEMBbIM HANPSDKEHHEM IIPUBEACHBI Ha pucC. 22.
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Puc. 22. Jluana3on qiuH oborpeBaembix ydactkoB BJI ot VIIIT (ucTouHMK TOKA):
| - BYKH-1200-14000; Il - BYKH-1200-8000.

6.5. Cxempl mnaBku rosonena Ha mnpoogax BJI or VIII' ¢ pa3nuyHbIM  KOJUYECTBOM
npeoOpa3oBaTenel, PEeKOMEHAAIMHM MO MPOBEACHHIO Mo(a3HONW IUIAaBKH ToOJIOJeNa, II0 pacdeTy
pexxuMoB perymupyembix (¢ mpumenenneM BJITT) VIIT, a Taxke qpyrue cBeAeHHUs, KacalomHecs CXeM
W pacueTa IUIaBKH TojIoJieia IOCTOSIHHBIM TOKOM, NPHUBEACHBI B YaCTH 2 HACTOSIIIMX MeETOANYECKHX
yKa3aHUi, KOTOPbIE U3/1AI0TCS OTACIBHO.



7. CXEMbI, PACYUETBI PEXKUMOB U OBJIACTH IIPUMEHEHUS ITVIABKH
TI'OJIOJIEJA HA TPOCAX

7.1. Tok n BpeMs IUTaBKU rojioJie/ia Ha CTaJbHBIX TPOCAaX MOI'YT OBITh PacCUMTaHbl 1Mo (popMyiiaM,
NPUBEJICHHBIM B pa3l. 2. Kpome Toro, B IpHIOKEHUH 2 NPUBEICHBI rpaMKK TOKa U BPEMEHH IIIaBKU
JUIA XapaKTepPHBIX MPAaKTUYECKUX CIIy4aeB.

BpIcokoe CONpOTHBIEHHE TPOCOB MO3BOJISIET CYIIECTBEHHO CHU3UTh TPEOYeMbIH TOK IUIaBKH
rojoJseqa 1o CPaBHEHUIO C TOKaMHM IUIaBKU TOJI0JIeAa Ha poBojax. II0CKkobKy BKIIOUEHHE TPOCOB IS
IUIAaBKM HE BIWSECT Ha Mepenady OJHEPrUM MO JIMHUM, HX O0OOrpeB MOXKET IPOBOAUTHCS
3a0/1aroBpeMeHHO M 0o0JIee ANUTENBHO. DTO ITO3BOJISET YBENWYNTHh HPAKTHUIECKHI IUANa30oH TOKOB
TUTaBKH.

7.2. lpocreiimas cxema IDIaBKH TOJI0JIea Ha TPOCe IIpUBeIeHa Ha puc. 23.

Puc. 23. Cxema "Tpoc-3emuis".

MecTo 3a3emiieHHS Tpoca OIpeNesseTcss HOMMHANBHBIM HaNpsKEHWEM MCTOYHMKA IUIaBKH U
JUIMHOH Tpoca. C Lesbl0 YBEJIMUEHHsT MPOTSHKEHHOCTH 00OTPEBAEMbIX TPOCOB MOXKHO MOAKIIIOUUTH
HCTOYHUKH IUIaBKU ¢ 000MX KOHLIOB Tpoca (puc. 24). B Tex cnyuasx, Korjga Ha NPUEMHON MOJICTAHIIUI
HET HEOOXOIMMOT0 HaNpsDKEHUS ATl IUTABKH T'OJI0JIEAa, MOXKHO HCIOJIb30BaTh MPOBO/AA OTKIIOUCHHON
JVHUH U1 TI0/1a9M HalpsDKEHWS IUIABKM Ha o0orpeBaeMblil Tpoc. B psme cimydaeB menecooOpasHO

COBMeIIATh TIABKY Ha IPOBOAX C TUIABKOI Ha Tpocax (puc. 25 u 26).

Puc. 24. Cxema "Tpoc-3emiist" npu NOJKIIOYEHUH UCTOUHUKOB IJIABKHU C IBYX KOHILIOB Tpoca.

S R A S R
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Puc. 25. Mcnionp3oBaHue MPOBOOB OTKIIOUeHHON BJI st mogaun HanpspkeHUs TUTaBKU Ha
oborpeBaemslii Tpoc.
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Puc. 26. OnHOBpeMeHHas TIaBKa TOJI0e1a Ha POBOJIAX U TPOCaX.

7.3. Bo3MOXHBIE CXEMBI IUIABKH Ha JMHUM C JABYMS TpOCaMH TpuBeAeHBI Ha puc. 27-31. B
nmocieaHeM ciaydae (cM. puc. 31) miaBka Ha TPOcax MPOBOIMTCS B JIBA TaIla.
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Puc. 27. Cxema "Tpoc-tpoc"
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Puc. 28. Cxema "Tpoc-Tpoc" TpH MOAKIIOYCHHN HCTOYHUKOB IUIaBKU C IBYX KOHIIOB TPOCa
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Puc. 29. Cxema "nBa Tpoca - 3emuis".

Puc. 31. Cxema 1u1s iaBky B JiBa 3Tamna: "Tpoc-Tpoc" u "aBa Tpoca - Tpoc - 3eMis".

[InaBuTh TONIONIEA HAa KOPOTKHUX TPOCOBBIX TMOAXOJAX PEKOMEHAYEeTCS OT NIYHTHPYIOUIUX
PEaKTOpOB, €CIM TaKWe YCTAHOBJICHBI Ha MOACTAaHIMU. BO3MOXHO Taxke MPUMEHEHHE CHEeNHAIbHBIX
TpaHchopMaTopoB Ha HampspkeHue 1-4 kB ¢ orBerBieHusmu yepe3 1 kB. Taxue Tpancdopmarops!
MOTYT OBITh H3TOTOBJICHBI CHJIaMU PEMOHTHBIX 3aBOJOB 3HeprocucreM. Jlns mpuMeHeHHus Ooiee
BBICOKMX HANpPsDKEHHM IpM IUIaBKE TOJNONEda MOXET OBITh HCIOJIB30BAaHO IOCIEA0BaTEIbHOE
COEIMHEHUE TPOCOB HECKOJIBKUX CMEXHBIX JIMHUH. BO3MOXHOCTh IPIMEHEHUS Ha MUTAIOIINX JTHMHHIX
INEKTPUPHUIMPOBAHHBIX JKEJIE3HBIX JOPOI CXEM C HCIIOIb30BAaHHEM 3E€MJIM B KadecTBe OOpaTHOTro
NPOBO/Ia TPEOYET HKCIIEPUMEHTAILHOM ITPOBEPKH B OTHOIIEHUH IIOMEX B JIMHUSIX CBSI3M, CHTHAIN3AINH
Y aBTOOJIOKHPOBKH XKEJIE3HBIX JJOPOT.

7.4. ConpoTuBIIEHHE TPOCA CKIAABIBAETCS U3 aKTUBHOTO, BHYTPEHHETO U BHEIIHETO WHIYKTHBHBIX
COTIPOTHUBIICHUH.

3HayeHHe aKTHBHOTO M BHYTPEHHET0 WHAYKTHBHOTO COMPOTHBICHHH TPOCA 3aBHCAT OT 3HAYCHUS
MIPOTEKAOIIETO TOKAa ¥ IPUHUMAIOTCS B COOTBETCTBHH C JaHHBIMH pHC. 32.
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Puc. 32. 3aBucuMOCTH akTHBHOTO R, (@) ¥ BHYTPEHHETO HHAYKTUBHOTO X, (6) COMPOTHBICHHI
CTaJILHBIX TPOCOB OT TOKA.

Cpe,Z[HI/Ie 3HAYCHHUS BHCHIHECTO HWHAYKTUBHOI'O CONPOTHUBJIICHUSA TpoCa MOTYT OBITh NPpUHATBEL B
COOTBCTCTBUU C TAaHHBIMH Tabi. 7.1.

Tabmuma 7.1

Cpezume 3HAYCHUS BHCITHET0 MHAYKTHBHOI'0 COIIPOTUBJICHUS TPOCa

CxeMa IIaBKU WupayktuBHOE conpotusienne, OM/KM, TpOCa CEUCHUEM, MM
35 50 70
Tpoc - Tpoc 0,9 0,85 0,95
Tpoc - 3emis 0,78 0,77 0,76
JIBa Tpoca - 3emiis 0,53 0,525 0,52

[Nons3ysice rpadukamu puc. 32 n JaHHBIMH Ta0i. 7.1, MOJTHOE COMPOTHBIEHUE TPOCA MOXKET OBITh
MOACYHUTAHO MO opMyIIe:

Z =R +R)+ (X + X, (7.1)
rae R; - akTuBHOE conpoTuBIeHUe Tpoca, OM/KM;
R, = 0,05 OM/kM (COmpOTHBIICHHE 3EMIIN);
Xy - BHYTPEHHEE HHAYKTHBHOE CONPOTHUBICHUE Tpoca, OM/KM;
X, - BHEIITHEE MHIYKTHBHOE COTIPOTHBIICHUE Tpoca, OM/KM.
st yacTo nmpUMEHseMOH NpU IUIaBKE roJiojiefja IUIOTHOCTH TOKa 2 A/MM? B Tabn. 7.2 JAHBI
HEOOXOTUMBIC paCUETHEIC JAHHBIE O COTIPOTHBIICHHUSIX CTaIbHBIX TPOCOB.

Tabnmna 7.2
ConpoTuBjeHHs CTAIBHBIX TPOCcOB (OM) HA KUJIOMETP JTUHUHU
Cxema T1aBKU Cedenne Tpoca, MM~
35 50 70
r X z r X Z r K Z

Tpoc-Tpoc 120 | 49 | 13,0 8,0 3,5 8,7 6,0 29 |6,66
Tpoc-3emns 6,05 | 2,78 | 6,65 4,05 2,07 455 |3,05]| 1,76 | 3,52
JlBa Tpoca-3emist 3,056 | 153 | 3,42 2,05 1,18 236 | 155 1,02 |1,85

7.5. Bo3MOXKHEIE JJIMHBI Y4aCTKOB HHHI/Iﬁ, Ha KOTOPBIX MOXKET OBITH IMMPpOBEACHA IJIaBKa ToJioJiega
Ha TpocCax NpH pas3jIMYHbIX HANPSKCHUAX UCTOUYHUKA, IIPUBC/ICHBI B Tabm. 7.3.



Tabmuma 7.3

CpenHue JMUHBI JJMHUI (KM) NP IUIaBKe roJ10Je1a Ha Tpocax ceuenueMm 35, 50, 70 Mm% ¢

IUIOTHOCTBIO TOKA 2 A/MM>

Hampsokenue mnaBku, kB Cxema mi1aBKu
Tpoc-Tpoc Tpoc-3emus JIBa Tpoca-3zemis
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

IIpumeuanne. [ng cxemsl "Tpoc-Tpoc" W Bcex cxeMm Ipu HampspkeHuH 110 kB pacder chaenmaH A JTUHEHHOTO
HANpsDKEHHMS]; B OCTAIBHBIX CIy4asiX B YHCIUTENE - Ul a3HOro, B 3HAMEHATeJe - ISl JIMHEHHOT0 HaNpsDKCHUH.

7.6. [lepeMeHHBIH TOK ITJIaBKH OMPEACISICTCS M0 PopMyJie:

I = v (7.2)
COJR AR A (X + X
U
R (7.3)

rze R,,, - conpoTrBieHue 3a3emiueHus Tpoca, Om.

ComnpoTHBIIEHHE 3a3eMJICHHSI TPOCA, O BO3MOKHOCTH, JTOJDKHO OBITh HEOOJIBIINM, OCOOEHHO NpH
TUIaBKe Ha KOPOTKHUX TPOCOBBIX MOJXO0JIaX OT CHELHUAIbHBIX 0JHO(A3HBIX TPAHCPOPMATOPOB, IOITOMY
PEKOMEHAYeTCs YCUIMBATh KOHTYP 3a3€MJICHHUS ONOPHI, Ha KOTOPOM yCTaHaBIMBAeTCs 3aKOPOTKA, 10
3Ha4YeHUH, He npeBblmaonmx 4 Om.

Jns obecniedeHus 6€30MacHOCTHU CIEyeT OrpakAaTh KOHTYP 3a3€MJICHUS OIOPHI, €CIU IOTEHIHAT
ero mnpessimaer 100 B. Orpaxmaemas TeppuTOpHs BOKPYT OIOPHI OIpENeNseTcsl IMIaroBBIM
HaINpsKEHUEM.




8. PABGOTA OBOPYJIOBAHUSA DJEKTPUUYECKOUM CETH
N3ous1mms 3J1eKTPHYECKOil ceTH

8.1. 'onosenHbIe OTIOKEHHST HA M30JIALUH JJIEKTPUYECKOW CETH CHOCOOCTBYIOT CYIIECTBEHHOMY
CHIDKEHUIO Pa3psIHBIX XapaKTEPUCTHK W3O0JIIUK, YTO JOJDKHO YUHUTHIBATHCS KAaK MPHU KCILUTyaTallUH,
TaK W NPU NPOEKTUPOBAHHM 3JIEeKTpuueckux cereil. C IeTpI0 TOBBIICHHUS HaJEKHOCTH pabOThI
JIOJDKHBI OBITH ONITHMHU3UPOBAHBI YPOBHU BHEITHEW M30JIALUH TPOCOB.

Heobxoanmoe uncino m301sTopoB N 10KHO BEIOUPATHCS IO (GOpMYyIIe:

N :M (8.1)

rae U - HampshkeHUe, TIPIIIOKCHHOE K H30JSIIUH, KB;
A, - HOpMHpOBaHHAas yAeIbHAS Y PEKTHBHAS ATNHA TyTH YTEUKH, CM;
L - reomeTpuueckas JJIMHA TYTH YTEYKU MPUHATOTO THIIA H30JIATOPA, CM;
K, - nonpaBo4HbIi KOAQQUIHEHT UCTIONB30BAHUS AJIMHBI ITyTH YTEUKH W30JISITOPA IPUHSITOTO THIIA.
e
K, =0,9-=|0,85+0,15.e 0w 09| L, Ky | 0,25+| 1, 5- = |0,392.0,055 | x
Dy Dy Dy
] , (8.2)
x| 1+| — K, | (50—5)0,0033 |,
D,
rae D - numameTp n3onaropa, cM;
{3 - HoMep paiioHa 3arpsI3HEHHOCTH;
o - HOMep paiioHa roNoJIeAHOCTY;
K - xoaddunmeHT Gopmsl u30sATOpA.

L
Ipu ) <1 ko3¢ punment K, = 1.

8.2. YpoBeHb M30JISILIMM TPOCOB, JOCTATOYHBINH Ul YCHEIIHOTO IPOBE/ICHHs IUIaBKH, 3aBUCUT OT
Croco0a ero BBIIOJIHEHUS.

[lpy HeW3MEHHOM IO JUIMHE TpOca KOJMYECTBE H30JATOPOB IPU IUIAaBKE OT HCTOYHHKA
MEePEMEHHOT0 U MOCTOSHHOTO TOKA CJIEAyeT IPUHUMATH A, IO JaHHbIM Tabu. 8.1.

Ta6muma 8.1

PexoMeHnayemble 3HaYEHHS A, (CM/KB) IpH HEM3MEHHOM MO JJIHHE TPOCA KOJIHUYECTBE
H30JI9TOPOB MPH ILUIABKeE T'0J10J1e/1a IepeMeHHbIM H MOCTOSTHHBIM TOKOM

Paiion rosonennocTu 3HadeHus A, 1JIs pailOHOB 3arps3HEHHst AaTMOCHEDHI
[ ] 11 v

Il 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 2,412,6

Hpnmeqaﬂue. B uncnurene - IPH IUIABKE 1oJ10JCaa NEPEMEHHBIM TOKOM, B 3BHAMCHATEJIC - TIOCTOSIHHBIM TOKOM.

IIpu n3MeHeHnn uucna U30IATOPOB B TUPISIHJE, IPONOPLUOHATIBHOM 3HAYEHUIO BO3AECHCTBYIOLIETO
HaNpsDKEeHUs, A, CIeAyeT IPUHUMATE IS MIEPEMEHHOT0 HANPSDKSHUS 10 Ta0u. 8.2 W Ui MOCTOSTHHOTO

HarpspKeHus - 1o tabu. 8.3.

Tabuuma 8.2

PexomeHnnyemble 3HaYeHNs A, (CM/KB) npu nmiiaBke nepeMeHHbIM TOKOM U YHcJie H30JISITOPOB
B TMUPJIsH/E, TPONOPIHOHAILHOM 3HAYEHHUIO BO3/eHCTBYIOLIEr0 HATIPSIAKCHUS

Paiion rononennoctu Paiion 3arpsizHeHus: atMocdepbl
| I 1l I\
11l 2,0 2,0 2,3 2,5
v 2,1 2,2 2,4 2,7

Tabmuma 8.3




Pexomennyemble 3HaYeHUs A, (cM/KB) npu nocrosinaom U 1 yncie u301TOpPOB,
NMPONOPUUOHAILHOM Bo3aeiicTBHIO U.

Paiion rononennoctu Paiion 3arpsi3HEeHMs aTMOC(EpPhI
| I 11 v
I 2,1 2,2 2,5 2,8
v 2,2 2,4 2,7 3,0

[Ipu ompeneneHNH KoandecTBa U30IATOPoB N IIpH IDTaBKe ToOJIOJNEa Ha TPOCaX MOCTOSIHHBIM TOKOM
HEOOX0MUMO B YHCHUTENb (popmyinsl (8.1) BHECTH MONPAaBOYHBIA KOA(PGUIHUEHT P, YIUTHIBAIOMIAN
OTJIMYME PA3PAIHBIX XapaKTEPUCTUK W3OJALMU NPH IIOCTOSHHOM HANPSDKCHUH OT XapaKTePUCTHK MPU
MepEMEHHOM HarpsHKCHUH.

L
-9,7(=-0,97)
b, =| 0,907+0,003 D l+0,0464(2,3—«f0,39[32)%.K(b . 8.3)

JI1s1 U301 U TPOCOB PEKOMEHYETCsl IPUMEHEHUE U30JIATOPOB U3 3aKAJIEHHOI'O CTEKJIA.

8.3. TpocoBble U30JIATOPHI AOJDKHBI IIYHTHPOBATHCS UCKPOBBIMU MPOMEKYTKAMH JIJISl 3alIUTHI OT
0’KOTOB TIPH TPO30BBIX MEPEKPHITUAX. 3HAYCHHS] UCKPOBBIX MPOMEXKYTKOB BBIOMPAIOTCS, UCXOAS U3
CIEAYIOIIMX MTOJOKEHUMN:

- UCKPOBbIE MPOMEXYTKH HE JTOJDKHBI MTPOOUBATHCS pabOUnM HANpsDKEHUEM MPH TUTaBKE, a TakKe
[P NepeHanpsHKEHUSAX, BOSHUKAIOIINX B MPOLECCE BKIIOYEHUS CXEMBI IJIABKU;

- HCKPOBOH MMPOMEXKYTOK JOJDKCH OBITh MEHBIIIE Pa3PsIHOTO HATPSHKCHUS THPIISTHA H30JIATOPOB Kak
MIPU UMITYJIbCAX, TAK U IPU MPOMBIIIIEHHON YacToTe. 3HAUEHUsI HCKPOBBIX IPOMEXYTKOB JUIsl TUPJISIH]
W3 OJTHOTO, IBYX M YETHIPEX U3OJSATOPOB IPUBEACHHI B Ta0II. 8.4.

Tabmuma 8.4
XapaKTepuCTHKN HCKPOBBIX MPOMEKYTKOB
Hanpsoxkenue miaBku, KB KonudecTBo n30y9TOpOB | 3HAUEHHME HCKPOBOTO MPOMEKYTKA, MM
3-20 1 60
35 2 100
110 4 150

IIpoBoaa u Tpockl

8.4. IInaBka roJsionesia Ha Tpocax JOJDKHA MPOBOAMTHCS A0 IUIABKM TroJiojiesia Ha mpoBojax. Ecmu
HEBO3MOXXHO OPTaHM30BaTh IUIABKY Ha BCEM IPOTSDKEHHWH TPOCa, a Ha HE 0OOrpeBaeMBIX ydacTKax
BO3MOJKHO OIacHOe cONMKeHHe MPOBOJIOB U TPOCOB, TO C IIEJIBbIO MTOBHIIICHUS HAEKHOCTH padoTs! BJI
Ha 3THX y4YacTKaX PEKOMEHAYETCsl JEMOHTaX TpocoB. Ha MpoeKTHpyeMBIX JHHHSX MOTYT OBITh
MPelyCMOTPEHBI YU4acTKH 0€3 TPOCOB.

8.5. Ilepen romonemHBIM CE30HOM HEOOXOIMMO HPOM3BECTH TINATEIBbHBIH OCMOTp JIMHUH, Ha
KOTOPBIX IpeayCMaTpUBaeTCs IUIaBKa, MPOM3BECTH ONPOOOBAHHE BCEX AIIEMEHTOB JIIEKTPUYIECKOI
CXEMBI IUIAaBKH U MIPHHATH MEPHI, 00eCIIeYNBAaIOIIIe HOPMAIBHYIO X paboTy B peXUME IIJIaBKH.

Ieperpy3ounasi criocoGHOCTH 0GOPYI0BAHUS
8.6. Jlns tpanc(hopMaTOpPOB TOKA, BHICOKOYACTOTHBIX 3arpajiuTesiell, KOHTAKTOB BBIKIOUATEIeH U
pa3beIMHKUTENeH Ha IEPHO/I TUIABKH TOJI0JIea A0ImycKaeTcs neperpyska Ha 50%.
Bosiee BbICOKast Teperpy3ka MOXET OWUTh JOMyIIeHa IIOCHe CIEHAIbHBIX HCIBITAHUN WK

corjiacoBaHus € 3aBOAOM-U3IOTOBUTCIICM. ,HOHYCTI/IMI)IC KPAaTHOCTHU MCPErpy3KU i1 HEKOTOPHIC TUIIOB
BBIKJ'IIO‘IaTeHCfI, NOJTYUCHHBIC 3KCHepI/IMeHTaﬂLHLII71 IIyTEM, IPUBCACHBI B Tabi. 8.5.

Tabmuma 8.5

JonmycTuMasi KpaTHOCTD Neperpy3KH BhIKJIIOYATe el




Tun Berkmrovarens | JlommycTuMast KpaTHOCTh EPETPy3H BRIKIIOUATENS IPH BPEMEHH IIABKH, MHH
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 15
¥-35-2500-10 2,55 2,3 2,15 2,0 1,85 1,7 1,6
MKII-35-1000-25 4 3,85 3,75 3,7 3,6 3,5 3,4
C-35-630-10 5,3 4,8 4,45 3.9 3,55 3,35 3,18

8.7. Jlonyctumas kpaTHoCTh neperpysku s mkagpos KPY npusenena B taba. 8.6.
Tabnuua 8.6

JonycTumasi KpaTHOCTB neperpy3ku A mkagos KPY, ykomniekToBaHHBIX

BBIKJII0YATeIAMHI
Tun KPVY u BeiximtouaTens Jomyctiumas KpaTHOCTh ieperpy3ku it mkadoB KPY mpu Bpemenu
TUIABKH, MUH

10 15 20 30 40 50 60
KB>-10-13-630 55 4,8 4,4 3,8 3,18 2,95 2,75
BMII3-630-20
KBII-10-15-15-600 4,1 3,9 3,75 3,4 3,1 2,8 2,5
BMIIII-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 15 13 1,25 1,2
BMIIII-10-1500-20
HIBM>-10-19-1600 4 3,35 3 2,5 2,25 2,1 1,9
BMII3-10-1600-31,5

8.8. I'eHeparopbl, BbIICICHHBIC IS [UIABKH, pabOTAlOT MPHU HU3KOM COS(, YTO OrPAHHYUBAET HX
MOUIHOCTh 1O poTopy. B Tabm. 8.7 mpuBeaeHb! pacrojiaraeéMble MOI[HOCTH TYpOOTre€HEepaTopoB IpH
pa3uIHbIX K03 (HUIIMEHTAX MOIITHOCTH.

Tabnuma 8.7

MomnocTu Typéoreneparopos (%) npH pa3IM4HbIX 3HAYEHUAX K03 PHUIHEHTa MOIIHOCTH

Tun HomunanbHas Koa¢duireHT MonHocTH
Typboreneparopa | MouHocts, kBr| 10| 09 | 085 | 08 |07[(06]| 05 |04/03]02(01]00
T2-6-2 6000 100| 100 | 100 | 100 | 88 (84 | 79 |76 | 73 (71|70 |70
T2-12-2 12000 100 | 100 | 100 | 100 | 92 [ 86 | 83 | 82 | 81 | 80 | 80 | 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 | 8 |82 | 81|80 |80 | 80
T2-50-2 50000 100 | 100 | 100 95 (88 |84 | 8 |78 (76| 75| 75|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 | 8 |80 | 79 | 77 |77 | 77
TB2-100-2 100000 100 | 100 | 100 95 (88|84 | 8L |78 (76| 75| 75|75
TB®-100-2 100000 100| 100 | 100 | 100 | 91 (87 | 8 |80 | 79| 75|75 |75
TB2-150-2 150000 100 | 100 95 90 (83| 79| 76 |73 (72|70 |70 |70
TBB-200-2 200000 100 | 100 | 100 95 (88|84 | 8 |76 (71 |70]| 70|70
TI'B-200 200000 100 | 100 | 100 90 (87|84 | 8 |78 (76| 75| 75|75
TBB-300-2 300000 100 | 100 | 100 95 (88|84 | 8 |76 (|76 | 70| 70|70

Js ruaporeHepaTopoB JOIMYCTUMBIH TOK CTaropa CyHIECTBEHHO M3MEHSETCS B 3aBHCHUMOCTH OT
KOHCTPYKIIMM MalIMHBL. PacmonaraemMas MOITHOCTh NPH HU3KHMX COSQ JOJDKHA OMPEAEISIThCS IS
Ka)XJJOr0 THIpPOTeHepaTopa CHEelUalbHbIM pacyeTOM Ha OCHOBE €ro 3JEKTPHUYECKHUX XapaKTEPHCTHK.
[Tpu 3TOM HanOONBIIMK TOK POTOPA MOXKET OBITH NPUHAT HA 10% BBIIIE HOMUHAIIBHOTO.

YTOouHEHHE pacroyiaraeMoi MOIIHOCTH T'€HEpaToOpoB NpH padOTe C HU3KHM COS(Q MOXKET OBITh
CAETaHO HAa OCHOBE CIELUANIbHBIX OIBITOB.

8.9. Ileperpy3ounass cnocoOHOCTh TPAHC(POPMATOPOB, 3aMPOCKTHPOBAHHBIX a0 1960 r., MoimKHA




OTIPEIEIATHCS IO JaHHBIM 3aBOAA-M3TOTOBUTEIS.

s TpancdopmaTopoB, 3anpoektupoBaHHEIX nocite 1960 r., mo TOCT 14209-69.

3HaueHWe JOMYCTHMON MOIIHOCTH MJIsi IUIABKH OINpPEIEISIETCSl MPEAIIECTBYIOMEH 3arpy3kon
WCTOYHHMKOB, MX JOIyCTUMOH INEperpy3koil M Ce4eHHEM IpOrpeBacMoro, MpoBoja. 3aBUCUMOCTH
W3MEHEHHS TIPEJeNIbHOM MOIIHOCTH IUIABKH OT CEYEHHs MPOBOJOB M MpPEALIECTBYIOIIEH 3arpy3ku
TpaHchopMaTopa IpHu COS(, = MPUBEACHHI Ha puc. 33.

8.10. Ileperpy3ouHasi CHOCOOHOCTb OETOHHBIX PEAKTOPOB B IEPBOM MNPHOJIIKEHUH JOJDKHA
ONpEeNEeNAThCS, Kak JuIl CyXHX TpaHC(OpPMATOpoB IO JuarpaMMe Harpy304HOW CIIOCOOHOCTH
[Taunepa.

8.11. Bce ameMeHTBI 2IIEKTPHUUECKOI CXeMBbI TUIaBKH J0JDKHBI OBITh PACCYMTAHbl HA TOKH IUIABKH C
YYETOM JIONTyCTHMBIX MEPErpy30K. OJeMEeHThl 000pYAOBaHHUS, Neperpy3Ka KOTOPHIX IPEBBILIAET
JOIYCTUMYIO, TOJKHBI OBITH 3aMEHEHBI WIIN 3aLTyHTUPOBAHBI HA TIEPHO/T IIIABKH.
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[Mpunoxenne 1
COITPOTHUBJIEHUS ITPOBOAOB U AOITYCTUMBIE TOKH IIJIABKHU I'OJOJIEJA
Tabmuma I11.1

COHpOTI/IBJIEHl/ISI MPOBOJIOB IIPH PA3JIUIHBIX TEMIIEpaTypax

Mapka nposona Conpotusienue npososa (OM) npu temneparype nposoaa, °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 -
MO5 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 1,05 114 | 122 | 131 | 1,39 | 148 | 151 | 155 -
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 | 0,250 | 0,161 | 0,171 | 0,181 (0,187 | 0,192 | 0,198
AC240/32 0,109 | 0,118 | 0,227 | 0,135 | 0,144 | 0,153 | 0,157 | 0,161 | 0,166
AC240/39 0,113 | 0,122 | 0,131 | 0,140 | 0,149 | 0,158 (0,163 | 0,167 | 0,172
AC240/56 0,111 | 0,120 | 0,229 | 0,138 | 0,147 | 0,156 | 0,160 | 0,164 | 0,168
AC300/39 0,089 | 0,09 | 0,103 | 0,110 | 0,117 | 0,124 | 0,128 | 0,131 | 0,135
AC300/48 0,091 | 0,098 | 0,105 | 0,113 | 0,120 | 0,127 | 0,131 | 0,134 | 0,138
AC300/66 0,093 | 0,100 | 0,107 | 0,115 | 0,122 | 0,130 | 0,134 | 0,137 | 0,141
AC300/204 0,090 | 0,097 | 0,104 | 0,111 | 0,119 | 0,126 | 0,129 | 0,133 | 0,137
AC330/27 0,082 | 0,089 | 0,096 | 0,202 | 0,109 | 0,115 | 0,117 | 0,121 | 0,124
AC330/43 0,081 | 0,087 | 0,093 | 0,100 | 0,106 | 0,113 | 0,116 | 0,120 | 0,123
AC400/22 0,068 | 0,073 | 0,08 | 0,084 | 0,089 | 0,095 (0,098 (0,1006| 0,103
AC400/51 0,068 | 0,073 | 0,08 | 0,084 | 0,089 | 0,095 (0,098 (0,1006| 0,103
AC400/64 0,069 | 0,074 | 0,079 | 0,085 |0,0990,( 0,096 |0,099 [0,1022|0,1049
AC400/93 0,066 | 0,071 | 0,076 | 0,082 | 0,087 | 0,092 | 0,095 | 0,098 |0,1004
AC450/56 0,062 | 0,067 | 0,092 | 0,077 | 0,082 | 0,087 |0,089 [ 0,092 | 0,0942
AC500/27 0,055 | 0,060 | 0,064 | 0,069 | 0,073 [ 0,078 | 0,079 | 0,081 | 0,084
AC500/64 0,055 | 0,059 | 0,063 | 0,068 | 0,072 | 0,076 | 0,079 | 0,081 | 0,084
AC500/336 0,055 | 0,059 | 0,063 | 0,068 | 0,072 | 0,076 | 0,079 | 0,081 | 0,084




Mapxka npoBojia Conporusienue mposoja (OM) npu TemnepaTtype nposona, °C
0 20 40 60 80 100 110 | 120 130
AC550/71 0,049 | 0,053 | 0,057 | 0,061 | 0,065 | 0,069 |0,0706(0,0726|0,0745
AC600/72 0,046 |0,0570| 0,054 | 0,057 | 0,061 | 0,065 | 0,066 | 0,068 | 0,070
AC650/79 0,043 | 0,046 | 0,049 | 0,053 |0,0636)0,06360| 0,062 | 0,06 |0,0654
AC700/86 0,039 | 0,042 | 0,045 | 0,048 | 0,051 | 0,054 | 0,056 |0,0577| 0,059
AC750/93 0,036 | 0,039 | 0,042 | 0,045 | 0,048 | 0,051 |0,0518| 0,053 | 0,054
AC800/105 0,032 | 0,035 | 0,038 [0,0470| 0,043 | 0,045 | 0,046 | 0,047 | 0,0486
AX25 1,251 (1,352 1,431 | 152 | 1,61 1,7 - - -
AXK35 0,905 | 0,978 | 1,035 1,1 |1,165| 1,23 - - -
AXS50 0,625 | 0,676 | 0,715 | 0,760 | 0,805 | 0,850 - - -
AX70 0,448 | 0,484 | 0,512 | 0,544 | 0,577 | 0,609 - - -
AX95 0,337 | 0,364 | 0,385 | 0,409 | 0,434 | 0,458 - - -
AX120 0,267 | 0,289 | 0,305 | 0,324 | 0,344 | 0,363 - - -
AH25 1,155 | 1,248 | 1,321 | 1,404 | 1,487 | 1,570 - - -
AH35 0,835 | 0,902 | 0,955 | 1,015 | 1,075 | 1,135 - - -
AH50 0,577 | 0,624 | 0,660 | 0,701 | 0,743 | 0,784 - - -
AH70 0,413 | 0,447 | 0,472 | 0,502 | 0,531 | 0,561 - - -
AH95 0,311 | 0,336 | 0,355 | 0,378 | 0,400 | 0,422 - - -
AH120 0,246 | 0,266 | 0,281 | 0,299 | 0,316 | 0,334 - - -

Ta6nuua I11.2

He6oabmmue AOIYCTUMBbIE€ TOKH IVIABKH JIJIs1 IPOBO/JI0OB NP Pa3IHYHbIX MOTOJAHbIX YCJIOBUAX

Mapka npoBoza | Jlonyctimslii TOK miaBku (4) st ckopocTr Betpa (V) u TeMmeparypsl Bozayxa (1)
v=2wm/C vV=4wm/c
t=0° t=-5° t=-10° t=0° t=-5° t=-10°
1 2 3 4 5 6 7
Temneparypa nposoaa 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
MO5 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 nposoaa 100 °C
AC25/42 | 224 230 235 | 261 | 268 | 275




Mapka npoBoja

Jlonyctumblii TOK 1iaBku (A) mis ckopoctr BeTpa (V) u TeMieparypsl Bosayxa (1)

vV=2mMm/C v=4wm/c
t=0° t=-5° t=-10° t=0° t=-5° t=-10°
1 2 3 4 5 6 7
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 nposoaa 80 °C
AX25 185 190 195 215 225 230
AX35 230 235 240 265 275 280
AXKS0 290 300 305 335 345 355
AX70 360 370 380 415 430 440
AX95 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
AH50 300 310 320 350 360 370
AH70 375 385 395 435 445 460
AH95 450 460 475 520 535 550
AH120 520 535 550 605 625 640




[Ipunoxenue 2

3ABUCUMOCTB BPEMEHU IIJIABKHU I'OJIOJIEJA 1 U3MOPO3HU OT 3HAYEHUSA
TOKA JJIA PASJIMYHBIX MAPOK ITPOBOJIA

Ha rpadukax muppbl OKOJIO KPHUBBIX 0O3HAYAIOT: B YMCIHTENC - TeMmiepaTypa Bosmyxa (°C); B
3HaMeHAaTeJIe - CKOPOCTh BeTpa (M/c).
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rononena (y = 0,9) ot Toka. uzmoposu (y = 0,5) ot Toka.
IIpuBog M150: — D=3 cm;---D=5cm. IIpuBog M150: —D=5c¢cm;---D=7cm.
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Puc. I12.15. 3aBuCUMOCTb BpeMEHH IIIIaBKH Puc. I12.16. 3aBuUCHMOCTb BpeMEHH IIJIABKH
n3moposu (y = 0,2) or Toxa. nzmoposu (y = 0,9) ot Toxa.

IMpuBog M150: — D=5cm; ---D =10 cm. IIpuBon A25: —D=3cm;---D=5cm.
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Puc. [12.17. 3aBuCUMOCTb BpeMEeHH ILIaBKH Puc. I12.18. 3aBucCMMOCTb BpeMEHH IIJIaBKU
n3moposu (y = 0,5) oT Toka. uzmoposu (y = 0,2) oT Toka.
poBom A25: —D=5cm;---D=7cm. [poBox A25:—D=5cMm;---D=7cm;
----- D=10cwm.
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Puc. I12.19. 3aBucuMOoCTh BpeMeHH IIIaBKH Puc. I12.20. 3aBUCHMOCTb BpeMEHH IIIIaBKH
rononena(y = 0,9) ot Toka. uzmoposu (y = 0,5) ot Toka.
[poBox A35:—D=3cMm;---D=5cm. IpoBom A35:—D=5cMm;---D=7cm.
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Puc. [12.21. 3aBuCHUMOCTb BpeMEHH IIIaBKH Puc. I12.22. 3aBUCHMOCTb BpeMEHH IIJIaBKH
n3mopo3u (y = 0,2) oT Toka. rosonena (y = 0,9) ot Toxka.
IpoBox A35:—D=5cMm;---D=7cmMm; IIpoBox A50: —D =3 cMm;---D=5cm.

----- D=10cm.
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Puc. I[12.23. 3aBUCUMOCTb BpPEMEHH IIaBKU Puc. I12.24. 3aBUCUMOCTb BpEMEHH IIABKU
u3mopos (y = 0,5) ot Toka. u3moposu (y = 0,2) ot Toka.
IIpoBog A50:—D=5cm;---D=7cm. IIpoBog A50: —D=5cm;---D="7cm;
----- D=10cm.
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Puc. I12.25. 3aBUCUMOCTb BpPEMEHH IIaBKU Puc. I12.26. 3aBUCUMOCTb BPEMEHH IIABKU
rojonena (y = 0,9) ot Toka. mmopo3u (y = 0,5) ot Toka.
IIpoBox A70: —D =3 cm;---D=5cm. ITpoBox A70: —D =5cMm;---D=7cm.
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Puc. I12.27. 3aBuCUMOCTb BpEMEHU MIaBKU Puc. I12.28. 3aBUCMMOCTb BpEMEHU IIIaBKH
rosonena (y = 0,9) ot Toka. m3mopo3su (y = 0,5) ot Toka.

ITpoBog A95: —D=3cm;---D=5cm. IMpoBog A: —D=5cMm;---D="7cm.
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Puc. I12.29. 3aBucuMOCTb BpeMeHH IIIIaBKH Puc. I12.30. 3aBUCUMOCTb BpeMEHH IIIIaBKH
m3moposu (y = 0,2) ot ToKa. uzmoposu (y = 0,2) ot Toka.
IIpoBog A95:: —D=5cMm;---D=7cm; IIpoBox A120: —D=4cm; ---D =6 cm;
----- D=10cwm. -----D=8cm.
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Puc. I12.31. 3aBUCUMOCTb BpPEMEHH IIaBKU Puc. [12.32. 3aBUCUMOCTb BPEMEHH IJIABKU
rononena (y = 0,9) ot Toka. uzmoposu (y = 0,2) oT Toka.
IIpoBox AC35/6,2: — D=4 cm;---D=5cm. IIposox AC35/6,2:—D =3 cm;---D=5cm.
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Puc. T12.33. 3aBuUCUMOCTb BpEMEHH III1aBKH Puc. I12.34. 3aBuUCMMOCTb BpEMEHU IIIaBKH
rosonena (y = 0,9) ot Toka. u3mopo3su (y = 0,2) ot Toka/
TIpoBox AC50/8,0:—D =3 cm;---D=5cm. ITpoBog AC50/8,0: — D =4 cm; ---D =6 cmMm;
----- D=38cm.
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Puc. I12.35. 3aBUCUMOCTb BpeMEHH IIIaBKH Puc. I12.36. 3aBUCMMOCTb BpeMEHH IIIIaBKH
rojonena (y = 0,9) ot Toka. mmopo3u (y = 0,5) ot Toka.
poBog AC70/11: — D=3 cm;---D=5cm IpoBoxm AC70/11 : —D =4 cm;---D=6cm;

----- D=8cwm.
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Puc. I12.37. 3aBUCUMOCTb BpeMEHH IIIaBKH Puc. I12.38. 3aBUCHMOCTH BpeMEHH IIIIaBKH
m3moposu (y = 0,2) ot ToKa. rojonena (y = 0,9) ot Toka.
Iposox AC70/11 :—D=4cm;---D=6cm;  Ilposom AC95/16 : —D =35¢cm;---D=5cm.
————— D=8cm.
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Puc. 12.39. 3aBucumocTs BpeMeHH Tu1aBKky rosoinena (y = 0,5) ot Toka.
ITpoBox AC95/16: — nnameTp U3MOpPO3€BOH MY(PTHI 5 CM;
- - - IMaMeTp u3Mopo3eBoit My(pTer 10 cMm.
3HaMeHaTelb - CKOPOCTh BETpa M/C.
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Puc. I12.40. 3aBucUMOCTb BpeMeHH IIIaBKH Puc. I12.41. 3aBUCUMOCTb BpeMEHH MJIaBKU
u3Mopo3u oT Toka (y = 0,2). rononena (y = 0,9) oT Toxa.
IpoBox AC95/16:—D =4 cm; ---D =6 cMm; IpoBom AC120/19 : — D = 3,5 cm;
_____ D=8cwMm. ---D=5,5¢cm.
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Puc. I12.42. 3aBucuMOCTh BpeMeHH IIaBKH rojoiena (y = 0,5) o Toka.
[MpoBox AC120/19: — nuamerp uzmopo3zeBoit MydTsr 10 cm;
- - - IHaMETp U3MOPO3eBOH MyPTHI 15 cM.
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Puc. [12.43. 3aBucuMOCTh BpEMEHH IIABKU

roionena (y = 0,9) ot Toka. [Iposog AC150/24:

— IUaMeTp ToJ0JIeTHONH MY(PTH 4 cM;
- - - IaMeTp TOJIONICTHON MY(PTHI 6 cM;
- - - IHaMeTp TOJIONeTHOU MY(PTHI § cM.
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Puc. I12.45. 3aBUCMMOCTb BpEMEHU MIaBKU
n3moposw (y = 0,2) oT Toka.
Iposox AC150/24:

— IUaMeTp U3MOpO03eBOH My(DTHI 4 cMm;

- - - IMaMeTp U3MOPO3EBOH MY(THI 6 CM;
- - - IMaMeTp U3MOPO3€BOI My(THI 8 CM.
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Puc. I12.44. 3aBUcUMOCTb BPEMEHU TUIABKU
uszmoposu (y = 0,5) ot Toka. IIposox AC150/24:
— JMaMeTp U3MOopo3eBoil My(ThI 4 cM;

- - - IMaMeTp U3MOPO3eBOI My(PTHI 6 CM;

- - - IMaMeTp U3MOPO3eBOH MY(THI 8 cM.
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Puc. I12.46. 3aBuCMMOCTb BpEMEHU IIIaBKH
rosonena (y = 0,9) or Toka IUIaBKU.
Iposox AC185/29:
— nauameTp MyQTHI rosojena 4 cm;
- - - tuaMeTp My(QTsI Tosonena 6 cm;
- - - quaMeTp My(THI ToJI0NIena 8 CM.
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uc. I12.47. 3aBucUMOCTh BpEMEHHU IUIaBKU
m3Mopo3u (y = 0,5) oT TOKa IIIaBKH.
ITposox AC185/29:
— JIaMeTp U3MOpPO3eBOM My(ThI 6 cM;
- - - TUaMeTp U3MOPO3eBOU My(THI 8 CM.
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Puc. [12.49. 3aBucumMocTi BpeMEeHH IUIaBKU
rosonena (y = 0,9) or Toka.
IIpoBox AC240/39:
— JIMaMeTp royoJieIHoNH My(Thl 3 cM;
- - - TUaMeTp roJIoJIeIHOH My(THI 6 cM;
- - - IUaMeTp TOJOJEeHONH MY(PTHI 8 CM.
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Puc. I12.48. 3aBuCMMOCTb BpeMEHH IIIIaBKH
n3Mopo3i (Y = 0,2) oT TOKa IIaBKH.
IMpoBox AC185/29:

— JIMaMeTp U3MOpPO3eBON My(ThI 6 CM;

- - - TMaMeTp U3MOpPO3eBON My(ThI 8 cM.
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Puc. I12.50. 3aBuCHMOCTb BpeMEHH IIIIaBKH
uzmoposu (y = 0,5) ot Toka.
Iposox AC240/39:

— naMeTp U3MOPO3eBOi My(DTHI 6 cM;

- - - TUaMeTp U3MOPO3eBOH My(THI 8 CM.
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Puc. I12.51. 3aBucUMOCTb BpeMEHH IIIIaBKH
m3Mopo3si (v = 0,2) oT ToKa.
IIpoBox AC240/39:

— IUaMeTp U3MOPO3eBOU MY(DTHI 6 CM;

- - - TUaMeTp U3MOPO3eBON My(THI 8 CM.
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Puc. I12.53. 3aBUCUMOCTb BpEMEHH IIaBKU
N3MOpPO3H OT TOKA.
IpoBox AC300/48 (y = 0,5 r/cm’):
— JIaMeTp U3MOpPO3eBOM My(]ThI 5 cM;
- - - IMaMeTp U3MOPO3eBOH My(PTHI 9 cM.
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Puc. I12.55. 3aBucUMOCTb BpeMEHH IIIaBKH
roJyiojiesia OT TOKa.
Iposox AC400/51 (y = 0,9 r/em’):
— JIMaMeTp roJIoJieIHONH My(Thl 5 cM;
- - - IWaMeTp TOJIoNeTHOU MY(THI 9 cM.
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Puc. I12.57. 3aBUCHMOCThH BPEMEHH TUTABKH
HU3MOpPO3H OT TOKA.

Puc. I12.52. 3aBuCHMOCTb BpeMEHH IIIIaBKH
roJyiojiesia OT TOKa.
posox AC300/48 (y = 0,9 r/em®):
— WaMeTp ToJ0JIeTHON MY(DTHI 5 cM;
- - - IMaMeTp rosoyieHoi MydThl 9 cMm.
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Puc. I12.54. 3aBUCUMOCTb BpEMEHH IIABKU
N3MOPO3H OT TOKA.
IpoBox AC300/48 (y = 0,2 r/cm’):
— IMaMeTp U3MOPO3eBON My(ThI 5 cM;
- - - AMaMeTp U3MOpPO3eBoit MypThI 11 cM.
M’T

Puc. I12.56. 3aBuCMMOCTb BpeMEHH IIIIaBKH
N3MOPO3H OT TOKA.
IpoBox AC400/51 (y = 0,5 r/em’);
— naMeTp U3MOPO3eBOi My(DTHI 5 cM;
- - - AMaMeTp U3MOPO3eBoi MyPThI 11 cM.
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Puc. I12.58. 3aBUCHMOCTh BPEMEHH TUTABKH
roJoyesa OT TOKa.




Iposox AC400/51 (y = 0,2 r/em®): Tposox AC500/27 (y = 0,9 r/em®):

— JMaMeTp U3MOpPO3eBOit My(THI 5 cM; ——— AMaMeTp rOJI0JICAHOM My(PThI 5 CM;
- - - IMaMeTp U3MOPO3€BOM MydThI 11 cMm. - - - IMAaMEeTp TOoNOJIEAHOH MydThI 11 cMm.
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Puc. I12.59. 3aBucUMOCTb BpEMEHH IIaBKU Puc. I12.60. 3aBUCUMOCTE BpEMEHH IIABKU
N3MOpPO3H OT TOKA. N3MOPO3H OT TOKA.
3y-
IpoBoxg AC500/27 (y = 0,5 r/em”): Iposox AC500/27 (y = 0,2 r/eM):
IHaMETP U3MOPO3EBOH My(TEI 5 cM; — JIMaMeTp U3MOPO3€eBOi My(PTH 5 cM;
- - - AuaMeTp u3MOpo3eBoii MydTel 11 cM. - - - TMaMeTp u3Mopo3eBoi MyThI 11 cm.
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Puc. [12.61. 3aBHCHMOCTb BpeMEHH ILIABKH roJioiena ot Toka. IIposox AC600/72 (y = 0,9 r/em):
— raMeTp roJojaeaHod MyQTsI 5,3 cM;
- - - IMaMeTp ToJIoJieAHON My (dThI 7,3 cM;
- - - IUaMeTp rojoieAHoNH MyPThI 9,3 cM.
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Puic. T12.62. 3aBHCHMOCTH BpeMEHH IIABKH H3MOpPO3H 0T Toka. ITposox AC0-600 (y = 0,5 r/cm’):
——— IUaMeTp U3MOpPO3eBOH MyTHI 9,3 cM;
- - - TMaMeTp U3Mopo3eBort My(pThI 7,3 cM;
-+ - IMaMeTp U3MOPO3eBOi My(THI 5,3 cM.
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Puc. [12.59. 3aBHCHMOCTE BpeMEHH ILIABKH H3MOpPO3H oT Toka. [IpoBox AC500/27 (y = 0,5 r/em):

Puc. I12.64. Bpems 1 TOKM IUTaBKH TOJI0JIEAA U U3MOPO3U HA TPOCE CEUEHHEM 35 MM

JaMeTp U3Mopo3eBoi My(dTs 9,3 cM;

- - - AMaMeTp U3MOPO3eBOi MyPTHI 7,3 cM;
- - - IMaMeTp U3MOPO3eBOU MY(THI 5,3 cM.
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Kpusas Tommuuna Cxkopocts Betpa, M/c | Temnepatypa, °C| OObeMHbIH Bec
OTIIOKCHHUS, CM OTIOXKEHHS, T/cM’
1 2 10 -5 09
2 5 -5
3 1 10 5
4 5 -5
5 3 10 -10 02
6 10 -5
7 1 10 10
8 10 -5
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Puc. [12.65. Bpemst ¥ TOKHM IJIaBKH T0JI0J1€1a U n3Mopo3u Ha Tpoce C-50




Kpusas TommuHa CxopocTs BeTpa, M/c | Temnepatypa, °C| OOBbeMHBIH Bec
OTJIOKEHHUS, CM OTJIOXKEHHS, 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. I12.66. BpeMs 1 TOKH IUTaBKH rojionena u u3mMoposu Ha tpoce C-70
Kpusas Tommuuna Cxkopocts Betpa, M/c | Temnepatypa, °C| OObeMHbIi Bec
OTJIOKEHHUS, CM OTIOKEHHS, 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




[Mpunoxenne 3

METOJUKA PACYETA PEXKUMA IIVIABKH B IIOBTOPHO-KPATKOBPEMEHHOM
PEXKUME K3

Jnis naBKy rojionena Ha JIMHUAX, rae ToHW K3 npeBIIaoT JTUTENBHO JOIYCTUMBIE 110 YCIIOBHIO
Harpesa IPOBOJIOB, MCIIOIB3YETCsl CIIOCO0 IUIABKU OOJBLIMMHU TOKaMH B TIOBTOPHO-KPAaTKOBPEMEHHOM
peXuMe, XapaKTepU3yeMOM 4YepefoBaHMEeM Iepuoja IpoTeKaHHs Toka (paboumit mnepuonx) c
6ecTOKOBBIMHU Iay3aMu. PacdeT miuaBku romnosnena B 3TOM ClIydae OTIMYAETCSA OT PacdeTa JUIUTEIBHOTO
pEKMMa TIITaBKH.

[Ipn ucnonb30BaHUH 3TOTO METOJIa HEOOXOANMO PYKOBOJCTBOBATHCS CIICIYIOINM:

1. MakcumanpHO [OMYyCTHMAasi TEMIIEpaTypa HarpeBa IpOBOJa Ha yYacTKaX, CBOOOTHBIX OT
roJioJyeqa Mpy TeMIeparypax Bo3ayxa —5 °C u HIDKe WM CKOPOCTH BeTpa 4 M/c u Ooiree, onpeaersieTcst
B COOTBETCTBHH C II. 2.4 HACTOSAIMUX PyKOBOIAIMX yKa3aHUIL.

[Tpu Gosee BBICOKOI TeMIepaType BO3JyXa U MEHbIIECH CKOPOCTH BETpa B Ka4e€CTBE MaKCUMaJbHO
JIOITyCTUMOM pUHUMaeTcs Temneparypa nposoaa Ha 10 °C Huxke.

2. B cOOTBETCTBHHM C BBIOpAHHOM CXeMOIl ompeaemnsieTcs: TOK IUIaBKH.

3. Ilo xpuBeM puc. I13.1-I113.32 i onpeneneHHOro TOKa IJIABKH M MaKCHMAaJIbHO JOIyCTHMOM
TEeMIlepaTypsl Harpesa IIPOBOAA ONPEIEIIETCS] MPOJOJDKUTENBPHOCTh HarpeBa T, (pabounii mepuon)
MPOBOJIAa 10 MAaKCUMAJIbHO JOIYyCTUMON TEeMIIEPaTypHl.

4. CymmapHoe BpeMs IUIaBKH T (C) onpenensercs 1mo hopmye:

. 36,4yd(b+0,265d )10% +164y(D? —d?)t+ X Cy,S(20 +1)
12Ry, —(0,09D +1,1/vd )t,

rze Yy - 00bEMHBII BEC JIbAA, I/CM ;

d - nuamerp npoBoja 6e3 rojonena, cm;

b - Tommuuza crenku rononena, cm;

D - HapyXHBIH qUaMeTp IPOBOJa, HOKPBITOTO TOJOJIEAOM, CM;

t - abcooTHOE 3HAYCHUE TeMIIepaTyphl Bo3ayxa, °C;

C - TertoeMKoCTh Marepuaia nposoaa, Br-c/(t-°C) (mams cramm 0,462, mnsa amomuaus 0,92, mms
meu 0,38);

¥y - OGBEMHBIH BeC MaTepHaia NPOBOAA, I/cMS;

S - ceyeHue MPOBOAA, CMZ;

| - TOK maBku, A;

Ry - conporusnenune 1 M mpoBoxa mpu temneparype 20 °C, Om;

V - CKOpOCTB BETpa, M/C.

5. Uucno MUKIIOB, HEOOXOAUMBIX IS TUTABKH:

n=12-.
Tp

[MomyueHHOE 3HaYCHHE N OKPYTIAETCS A0 IETOr0 YHcia B Oonbmryto ctopoHy. Kosddummenr 1,2
YYUTHIBAET BO3MOXXHOCTH W3MEHEHHS IIOTOJHBIX YCIOBHH MO Tpacce, OTIHIHS (PaKTHIECKOTO
COTIPOTHUBIICHUSI TIPOBOJIOB OT PACUETHOTO W MOTPEIIHOCTH MPH OMpPEICIICHHH TUIOTHOCTH M pa3MepoB
rojoiena.

6. becTokoBast may3a JiJIsl R TFOMUHUEBBIX U CTAICATIOMUHUEBBIX MTPOBOJIOB ceueHueM 25 u 35 MM u
jutst poBozto 11C-25 npuuMMaeTcst paBHOit 3 MuH, cedernnem 50 u 70 MM 1 s nposogos 11C-35-4
MUH, JJIS IPOBOJIOB cedeHrneM 95 MM u Gosee - 5 MuH.

Ecnu muraBka npowu3BOAUTCS MPH Oe3BETPUH, BpeMsi OECTOKOBOH Mays3sl UIS BCEX MapOK IPOBOIOB
nprHUMaeTcs paBHBIM 10 MuH.

YBenuueHne 6eCTOKOBOH May3bl CBEPX PEKOMEHIOBAHHOTO HEXKeJaTeIbHO, TaK KaK 3TO IPUBOJUT K
YBEIMYECHUIO MPOJIODKUTEIFHOCTH IJIaBKH M3-32 YPE3MEPHOI0 OXJIAXKAEHHS MPOBOJA M TOJIOJEIHON
MYy(QTEHL.

B Teuenune Bceil miaBku paboumii TepuoOj IUIABKM M IIPOAOJDKUTEIBHOCTh May3 HE JOJDKHBI
M3MEHSTHCS.
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Puc. I13.1. 3aBucumocTs Harpesa npoBoia
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Puc. I13.3. 3aBucumocTth HarpeBa npoBoaa
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Puc. I13.5. 3aBucumocTs HarpeBa mpoBoIa
AC95/16 ot pexxuma TIaBKH

Puc. I13.2. 3aBucumocTh HarpeBa npoBojaa
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Puc. I13.4. 3aBucumocTth HarpeBa npoBoaa

ACT70/11 ot pexxuma aBKu
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Puc. I13.6. 3aBucuMoOCTh HarpeBa MpPoBoIa

AC120/19 ot pexuma mIaBKu
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Puc. I13.7. 3aBucumocTs HarpeBa npoBoia
AC150/24 ot pexxnma IIaBKH
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Puc. I13.9. 3aBucumocTs HarpeBa npoBoJia
A35 oT pexxnMa IIaBKu
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Puc. I13.11. 3aBucuMocTh HarpeBsa npoBoJia
A70 ot pexxuMa MIaBKu
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Puc. I13.8. 3aBucumocTh HarpeBa mpoBoIa
AC185/29 oT pexxuma MmiaBKu
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Puc. I13.10. 3aBucUMOCTH HarpeBa MpoBoja
AS50 oT pexxumMa MIaBKu
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Puc. I13.12. 3aBucumocts Harpesa nposoga A95
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Puc. I13.13. 3aBucumocTh HarpeBsa npoBoJa
A120 ot pexxuma IIaBKu
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Puc. I13.15. 3aBucumocTh Harpesa npoBoJia
M35 ot pexxumMa IaBKu
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Puc. I1.17. 3aBucumocTs HarpeBa npoBoja
M70 oT pexxrmMa TIaBKu
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Puc. I13.14. 3aBucuMOCTb HarpeBa poBoJa
A150 ot pexxuma TIaBKH
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Puc. I13.16. 3aBucuMOCTb HarpeBa poBoJa
MI150 ot pexxuma MmiIaBKu
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Puc. I13.18. 3aBucuMOCTb HarpeBa NpoBOJE
MO5 ot pexxrMa TUTaBKH
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Puc. 113.19. 3aBucuMOCTh HarpeBa MpoBoja
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Puc. 113.21. 3aBucUMOCTh HarpeBa MpoBoja
AH25 ot pexxuma riaBku
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Puc. I13.23. 3aBucuMocThs HarpeBsa NpoBoJia
AHS50 ot pexuma miaBku
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Puc. I13.20. 3aBrucUMOCTH HarpeBa nMpoBoja
MI150 ot pexxuma miIaBKu
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Puc. 113.22. 3aBHCUMOCTH HarpeBa mpoBojia
AH35 ot pexxuma miaaBku
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Puc. I13.28. 3aBrucUMOCTh HarpeBa nMpoBoja
AXK35 oT pexxnmMa miIaBKu
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Puc. I13.30. 3aBucHUMOCTH HarpeBa MpoBoja
AX70 ot pexxnMa TUTaBKU
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3ABUCUMOCTB TOKA U BPEMEHHU IIVTABKH OJHOCTOPOHHET O I'OJIOJIEJA

L{udps! y KpUBBIX 03HAYAIOT: B UUCIHUTEINE - TemIiepaTypa Bo3ayxa (°C), B 3HaMeHaTele - CKOpOCTh

BeTpa (M/c).
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Puc. I14.1. 3aBucUMOCTb TOKa U BpeMEHH
IJIaBKU OJTHOCTOPOHHETO TOJI0NEIa Ha MPOBOIAX
AC240/39:
TOJIIMHA CTEHKH 3 CM;
- - - TOJIIUHA CTEHKHU 1 CM.

Puc. I14.2. 3aBucuMOCTb TOKa U BpeMEHHI
IUTaBKH OJTHOCTOPOHHETO rojIoe/ia Ha IPOBOAAX
AC500/27:
OJTHOCTOPOHHUH TOJIOJIE]] C TONIUHOM
CTEHKH 3 cM;
- - - OJIHOCTOPOHHUM T'0JI0JIE]T C TOJIIUHOMN
MOKPBITHIA CHETOM

IIpunoxxenue 5

3ABUCUMOCTH TOKA B ITIPOBOJAX PA3JIMYHBIX MAPOK,
HNPENIATCTBYIOIIUE OBPA30OBAHUIO I'OJIOJIEJA
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Puc. I15.1. Toxu B poBogax AC50/8,0 u AC70/11,npensitcTByromue 00pa3oBaHUIO rojiojena
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Puc. I15.3. Toxu B poBogax AC150/24 u AC125/29, npensarcTByromue 00pa3oBaHUIO ToI0Nena
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Puc. I15.4. Toku B npoBomax AC240/39 u AC300/48, npensTcTByIoIre 00pa3oBaHUIO roJIoJiesa
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Puc. T15.5. Toku B poBogax AC400/51 u AC500/27, npensaTcTBYrOIIHE 00pa30BaHUIO TOI0NIEAa
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CXEMbI ABTOMATHYECKOI'O YIIPABJEHMSI IVIABKOM I'OJIOJIEJIA

MEPEMEHHBIM TOKOM
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Puc. I16.1. Cxema aBTOMAaTHYECKOr0 YIpaBJIeHUs TUIaBKOW Ha noacTanuuu ¢ YIIT
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Puc. I16.2. Cxema aBTOMaTHKH OKOHEYHOM MOJCTAHIIUH IIPH TUIABKE TOJI0JIEa IEPEMEHHBIM TOKOM
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CXEMBbI PEJIEMHOM 3AIIATHI KOJIBIEBOM CETHU ITPU IJIABKE I'OJIOJIEJIA

NEPEMEHHBIM TOKOM
, 10BH — o7 =B
; 35 8 el A 27
i i e :
; . :
) 17 L \7 e 2 2200
s
18 R 28
0 P
e Prfe AR
A ' /
m

1 PrB1s PB2A
=1 e

! ]
-d Lad

Ty, 7700
'++_,_1_ ' Ornn 18

et Al
!f}_/_-?fﬂ \ Jran 28
_____ o

JTSCHIROULAR
ciema
u roxoBbie

Henu

uenu

HONOSICEM U

onevarul-

MHHE UENMY

Puc. I17.1. CxemMa 3amuThl KoJibLieBOH JInHUU 35 KB npu maBke rososiena nepeMeHHbIM TOKOM OT
HCTOYHUKOB, CABHHYTHIX 1O (ha3e Ha [1/3, pa3sMeleHHBIX Ha OJHOI MMOICTaHIINH:

1PT, 2PT - pene toka PT40; 1PM, 2PM - pene momuoctu PB/1271; 1PII,

2PII — mpoMexyTodHOE

pene PI1261 (220B); 1PV, 2PV - ykazarensHoe pene PY21/-0,025 (0,025A);
106U, MBU - ucneitatenshbiil 610k BU-4; M - otkmouatoiee yctpoiictBo HKP2.
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Puc. I17.2. Cxema 3amutsl KOJIbLieBOM TMHUH 35 KB mpu 1u1aBke rosiosieia IEpeMEHHBIM TOKOM OT
HCTOYHHKOB, CIIBUHYTHIX 110 (a3e Ha [1/3:
a - TIOSICHSIIOIIAs CXeMa, [N TOKa M HapSKEeHUS; O - OIIepaTUBHBIE I[ETIH.



Tok08ee
yenu
K Lt Ui wH
" 1P+ 34 2PH i
37 n n
— 3PH -
N
= 1PM Yenu
ks
LS T HANDIHCE-
N HUs
an et
". 47 2T Q
417
]
1P 2PH PH  gr i ?1
e e e e K

Puc. I17.3. Cxema HampaBiieHHON TOKOBOH 3aIIMTHI H OTCEYKA 10 HAIPSHKCHUIO Ha
CEeKI[HOHHUPYIOIIEM BBIKITFOUATENIE MPH [UTABKE TOJI0JIe/a EPEMEHHBIM TOKOM

Ha kosbieBoi BJI-10-35 kB:
1T, 2T, 3T - pene toka PT-40; 1PH, 2PH - pene nanpsoxerus PH54; 1PM, 2PM - pene morHOCTH

PBEM-275/1; 111, 2I1 - pene npomexxyrounoe PI1341; 311, 411 - pene PI1256;
PV - pene ykazarensHoe PY21/0,05.



COJEPKAHUE

1. OG1ue NoNoKeHHs

2. PacueTHblil TOK B BpeMs IUIaBKH roJiojie]ia Ha MPOBOAX U TPOCaxX JMHUM dIIEKTponepe aun

3. VCTOYHUKY MUTAaHUS TIPH TUTABKE TOJI0JIE/1a TIEPEMEHHBIM TOKOM

[lopcraHumm ¢  peryaupoOBaHMEM HANpPSDKEHUs. IIOCPEICTBOM — HM3MEHEHUsS Kod(pduIueHTa
TpaHcdopmanuu TpaHchOpMaTOPOB U aBTOTpaHC(HOpMaTopoB

[loacraHuuMM €  peryIMpOBaHMEM HANPSDKCHHS MOCPEACTBOM JIMHEHHBIX —PEryJHpPOBOYHBIX
TpaHC(HOPMATOPOB

[oxcrannmu ¢ 6mokaMu aBTOTpaHCPOPMATOP-BOIBTOI00aBOUHBIH TpaHCHOpMATOP

[NoacTaHnuy ¢ MIYHTHPYIOIMMH PEaKTOpaMu

4. CxeMsl, pacueT peXHMOB PabOTHI M 30HBI TPUMEHEHHS TUIaBKH IOJI0JIE1a IEPEMEHHBIA TOKOM Ha
pOBOJAX

[TnaBka romosena KOPOTKUM 3aMbIKAHUEM

IInaBka romnosena ypaBHUTEIbHBIMH TOKAaMU

IInaBka rononesna nepepacipeaeieHueM Harpy3ok

IInaBka romnonena HalnokKeHHEM TOKOB

5. IcTOUHHNKY NMUTaHUA CXEM IUIaBKHU TOJI0JIe/1a IIOCTOSHHBIM TOKOM

[MogcraHuyuM ¢ peryjiMpoBaHMEM HANPSDKCHHS IOCPEICTBOM HW3MEHeHHs KoaduumeHrta
TpaHchopmanuu TpaHcHoOpMaTOpPOB U aBTOTPAHCHOPMATOPOB

[Noacranumu ¢ 6:10kaMu aBTOTpaHC(HOPMATOP-BOIBTOI00aBOYHBIN TpaHC(HopmaTop

[NoacTaHnuy ¢ MIYHTHPYIOIMMH KOHIEHCATOPHBIMU OaTapesiMu

6. CxeMmbl, pacdeT peXUMOB 1 30HbI IPUMEHECHHUS TIIaBKH T0JIOJIEAa OCTOSIHHBIM TOKOM

[TmaBka oT mpeoOpa3oBaTells, MOAKIIOYCHHOTO K mrHaM 6-10 kB wn k Tpanchopmaropy

[TnaBka OT ycTaHOBOK C OJIOKOM aBTOTPaHC(HOPMATOP-BOIBTOJ00aBOYHBIN TpaHC(HOPMATOP

7. CxeMmbl, pacueThl PeKUMOB U 00J1aCTH IPUMEHEHUsI TUIAaBKHU roJI0Jie/la Ha TPOcax

8. PaboTa 000pyHOBaHUsI HIEKTPHUSCKON CETH

W3ona1ust a3neKTpuuecKon cetu

IIpoBoga u TpoCkl

[Teperpy3ounasi cmocoOHOCTE 000PyIOBaHUS

ITpunoxenue 1. ConpoTUBICHNS IPOBOJIOB U TOMYCTUMbIE TOKH IUIaBKH TO0JIEaa

[Ipunoxxenne 2. 3aBUCUMOCTH BPEMEHH IUIABKHM TOJOJIEa W M3MOPO3M OT 3HAYCHUS] TOKA JUIS
Pa3IMYHBIX MapOK NPOBOJIOB

[Tpunoxenne 3. MeToanka pacuera peXMMa IUIABKH B TIOBTOPHO-KPaTKOBpeMeHHOM pexxume K3

[Ipunosxxenne 4. 3aBUCHMOCTH TOKA M BPEMEHH IIJIABKH OJJHOCTOPOHHETO roJojiesia

[Ipunoxxenne 5. 3aBUCHMOCTH TOKAa B NPOBOAAX pPAa3IMYHBIX MapoK, HPENsSTCTBYIONINE
00pa3oBaHUIO ToJIoJeIa

ITpunoxenue 6. CxeMpl aBTOMaTHYECKOTO YIPABJICHHUS IUIaBKOH rosiosiea NepeMeHHbIM TOKOM

ITpunoxenne 7. Cxemsbl peneifHOI 3alIMTHl KOJBLIEBOH CETH NMpH IUIaBKE rojojena MepeMeHHBIM
TOKOM



