NNabopatopHasi paboTa

«AFIeKTponuTaHue N 3rIeKTPpocHabxeHune
HeTAroBbIX NoTpeduTenen»



COLEPXAHUE PABOTDHI

HeTsaroBeie noTpeOUTEIN CTAHIIUK ITUTAIOTCS OT ABYX ceKiui muH L[PII

10 KOJBIIEBOM cxeme. JJ1s pacueToB paccMaTpuBarOTCs 4 MO-
CTAHILIMU, TUTAOIIUXCS OT 1 CEKIMHU IIVH.

Heo0XxoamMo BBITIOJIHUTH AJIEKTPUUECKHAN pacueT pa30MKHYTOM

PACIPEACIUTEIBHON CETH, MO KOTOPOU OCYIIECTBIISIETCA TUTAHUE
norpeouteneit Nel-4. HoMuHansHOE HanpsikeHre ceTu 6 KB, TOku Harpy3o0k
Y JIJIMHBI YYaCTKOB CETH BhIOMparoTcs 1o tadnuine. KoagguimeHTsl
MOIIIHOCTH HAarpy30K BBIOMPAIOTCS 1O TaO0M.

BbiOpaTh ceueHue NMPOBOAOB pacnpeaeuTeIbHOM CETH 3aIaHHOU
KOH(PUTYypaUHU 10 JONYCTUMOH MOTEPe HANPSIKEHUS B CETH,
PaccuuTarh OTKJIOHEHHE HANPSAKEHUS OT HOMHUHAJIBHOT0 3HAYEHH A
JJIS 3aIaHHOT0 TOTpeduTe/Is,

Paccuurars NOTEPIO U YPOBEHb HANIPSIKEHHUA Y OTPeOUTe e,
BpiOparb KOHJAEHCATOPHYIO YCTAaHOBKY (0,4 kKB /1 KaKI0M HATPY3KH.
IlepecunTaTh MOTEPU HANPSI)KEHUSI M YPOBEHb HANIPSI’)KEHUS Y KAXK/I0T0

nmorpeouTeIs.
CocraButh ogHoMHeHY0 cxemy TII 1.
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HcxoaHble IHocaennsiss uudpa yuyeoHoro mudpa
JAaHHbIE 0 1 2 3 4 ) 6 7 8 9
Toxu Hzrpymlc, HoMmuHabHOE HANIPsiZKeHUE JUHUM 6 KB

1 45 | 50 | 55 | 40 | 50 | 48 | 46 | 50 | 55 | 40
2 25 | 25 | 15 | 30 | 10 | 22 | 25 | 16 | 15 | 25
3 25 | 1S | 16 | 20 | 30 | 20 | 20 | 18 | 20 | 22
4 30 | 35 | 45 | 40 | 50 | 35 | 40 | 45 | 50 | 35

JITHHBI

Y4aCTKOB, KM

A 1,5 (202530 (3540202530 35
B 35 | 1,530 2520 | 15|30 |25 |20/ 20
C 20 | 25 (1,5 |1,5,25 |30 |35 |40 (25| 15
D 25 130 (20|20 15|20 |25 20| 15]25
E 30 | 3535|3540 |35]|40 |35 ]| 35|30




Hcxoaabie

[Ipeanocaeauasasa mudpa yueOHoro mmudpa

TAHHBIC

0 1 2 3 4 5 6 7 8 9

Koa(purmeHTH

MOIITHOCTH
Harpy3oK,
COS O

1 0,77 10951090089 | 087 | 0851082 | 0,8 | 0,82 | 0.89

2 087088 085082095 090|089 | 087 | 0,74 | 0.85

3 0,8 082]078]0,85]082]087]092]0,90]095]0.76

4 082085087075/ 089 090|095 0,89 | 0,82 | 0,82




Cxema motoka MomtHocter 1mo BJI
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Pacuer MolHOCTel moTpeduTenei
P=N3-1,-U-cos ¢ ,=1,73-10-6-0,8 =83,22 xBm,

1 1

P2=\/3'IZ'U° cos ¢ ,=... KBm,

P3=\/3'I3'U° cos ¢ ,=... KBm,

P4=\/3'I4'U° cos ¢ ,=... KBm,
Q=V3-1,-U"sin¢ =1,73-10-6"0,6 =62,44 Keap,
0=

sin ¢ = sin(arccos(¢ ))=sin(arc(0,8 ))=0,6



Pacuer morepu HaNpsLKEHUS OT PEAKTUBHOM MOIIIHOCTH
Cpeonee yoenvroe undykmuenoe conpomusienue X,=0.35 Om/km
4
22 0+0.+0,+0
AU, =llj X, l, == i] =X, -1,

HOM HOM

0 +0, +
AUPB_E_XO,,fQQ UQ3 Q .

HOM HOM

0 0,+0
AUPC=§—X0-IC= z/ > X, -1,

HOM HOM

0
AUPD =U—X0'ID =U—3X0 'lD

HOM HOM

PacdueT morepu Hanps>KEHUA BEAEM 10 HArpy3ku Ne 3

AU =AU A4AU B4+AU 44U P
p p p p p



Jlonmyctumas noreps HanpspkeHus Ha BJl

U -6U
AUoon —_ HOM HOM ( B)
100%
AU, =AU,, -AU.,
D]e oU = A0IIYCTUMAaA MOTEPS HAINIPSAKCHUA B CCTH, %.

HOM

s pacnpeneuTebHbIX ceTell BhIcHIero HanpsikeHus (6 - 35 kB)
JONMYCTUMAA MOTEPs HANPSIKEHUS COCTABJACT 6 - 8 % (MeHbIIIee 3HAYEHHUE
COOTBETCTBYET Ka0eJbHBIM CeTHAM, 00JibIlIee - BO3AYIUIHbBIM);

YIICJII)HaH IMPOBOAUMOCTD AJTIOMHUHHUA

v =0,0315 xm/(Mm? - Om)

N3 ciaaiaa no NnoToKy MOIHOCTE :
P=P+P+P+P,
P,=P+P+P,

P.=P+ Py

P,=P;



Pacder ceueHus npoBOIOB.

Pl +P -l +P. -l + P,

F
y ) UHOMAUCI
KBm -km KB-A-km-Om-mm’
Pasmepnocts F'= ( )=( )
KM KM-KB-B
5 kBB
Om - mm

BriOupaeM no crpaBOYHUKY ceueHue nmpoBoja F.
YrnenbHOE aKTHBHOE COMPOTHUBIICHNE BRIOpaHHOTO ceueHust R ,OM/km
U [IEPECUYUTAEM TTOTEPIO HANPSKEHUS OT aKTUBHOW MOIITHOCTH.

Mapka | A-35 |A-50 [A-70 |A-95 |A-120 |A-150 | A-185

R ,0mn 0,91 0,63 0,45 0,33 10,27 (0,21 0,17

Ay < Batlit Pyl Pl + Pyl
‘ U

HOM

AU =AU, +AU p Mposepka: AU < AU

DR()

oon



OTKJI0HEeHHNE HANIPH>KCHUA 0T HOMHUHAJ/IBHOI'O 3HAYCHUA

UHOM - U
SU =100— = 100(%)

HOM

Pacuer morepu HaHpH)KEHI/IH OT AKTUBHOW MOIIHOCTH

ZP P

AU, = U ol = UH:‘MRI
!
AUaC=§PRO-lC=%RO I,
P



PacdeTr HanpspKeHUA y KaKI0U HArpy3KH

_ A A AU b = 0, X. .
AU =AU," +AU, AUS =AU, +AU ° Uy =y %ok

HOM

AU =AU, +AU," AU =AU"+AU,"  Ap? =AU " + AU

U=U, —AU"
A B E
U, =U —(AU* +AU®) O ,‘
; 2« ! c '4
U,=U,-AU" S I

U,=U —(AU" +AU*)



Bb100p KOMIIEHCHUPYIOLIUX YCTPOMCTB

OCHOBHBIM IAPAMETPOM YCTAHOBKH IPH €€ BbIOOPE YCTPOICTB SABJISCTCH
PeaKTHBHAsA MOLIHOCTH MOTPeOdJIsieMasi YCTAHOBKOM U3 CETH - chT’ usMepsiemasi B
KIWIOBOJIBT — aMIIePaxX PEaKTUBHBIX (Keap).

PeakTHBHAs MOIIHOCTH KOMIICHCHPYIOLIET0 YCTPOMCTBA PACCYUTHIBACTCH 110
dopmyuie:

Qpacq =P K
rae:
- P - akTUBHas MOLITHOCTH HAIPY3KH, KBT;
-K — nonpaBouHbii kKO3pPuuueHT (BbIOMpPaeTcs Mo TaduIe).

1)1= COSI ((P)= Icl - Qpacql -

P,= cos,(9)= K,=

P= cos, (p)= K,=

P=cos, (0= K,=
IIPUMEP:
AKTHBHasA MOIIHOCTH HArpy3ku: P=100 kBt
HeucrByrommuii cos (¢)=0.61
Tpeodyempbiii cos (@)= 0.96
Kospdpunuent K u3 Tadauubl
Heo0xonumasi peakTuBHAast MOITHOCTH YCTaHOBKH = 100 ¢ 1.01=101 xeap



Tabnuua — nonpaBoYHbIN KO3chdUUMEeHT
( npu gencreyrowem cos=0,93 BbIOOp KY He nponsBoanTb)

Texyiumii (1efcTBYIOLIIHIA) Tpedyemblii (TOCTH:KHMBI) oS ()
. ( o 0.80 0.82 0.85 0.88 0.90 0.92 0.94 0.96 0.98 1.00
Koydgdunuent K
1.02 0.70 0.27 0.32 0.40 0.48 0.54 0.59 0.66 0.73 0.82 1.02
0.99 0.71 0.24 0.29 0.37 0.45 0.51 0.57 0.63 0.70 0.79 0.99
0.96 0.72 0.21 0.26 0.34 0.42 0.48 0.54 0.60 0.67 0.76 0.96
0.94 0.73 0.19 0.24 0.32 0.40 0.45 0.51 0.58 0.65 0.73 0.94
0.91 0.74 0.16 0.21 0.29 0.37 0.42 0.48 0.55 0.62 0.71 0.91
0.88 0.75 0.13 0.18 0.26 0.34 0.40 0.46 0.52 0.59 0.68 0.88
0.86 0.76 0.11 0.16 0.24 0.32 0.37 0.43 0.50 0.57 0.65 0.86
0.83 0.77 0.08 0.13 0.21 0.29 0.34 0.40 0.47 0.54 0.63 0.83
0.80 0.78 0.05 0.10 0.18 0.26 0.32 0.38 0.44 0.51 0.60 0.80
0.78 0.79 0.03 0.08 0.16 0.24 0.29 0.35 0.42 0.49 0.57 0.78
0.75 0.80 0.05 0.13 0.21 0.27 0.32 0.39 0.46 0.55 0.75
0.72 0.81 0.10 0.18 0.24 0.30 0.36 0.43 0.52 0.72
0.70 0.82 0.08 0.16 0.21 0.27 0.34 0.41 0.49 0.70
0.67 0.83 0.05 0.13 0.19 0.25 0.31 0.38 0.47 0.67
0.65 0.84 0.03 0.11 0.16 0.22 0.29 0.36 0.44 0.65
0.62 0.85 0.08 0.14 0.19 0.26 0.33 0.42 0.62
0.59 0.86 0.05 0.11 0.17 0.23 0.30 0.39 0.59
0.57 0.87 0.08 0.14 0.21 0.28 0.36 0.57
0.54 0.88 0.06 0.11 0.18 0.25 0.34 0.54
0.51 0.89 0.03 0.09 0.15 0.22 0.31 0.51
0.48 0.90 0.06 0.12 0.19 0.28 0.48
0.46 0.91 0.03 0.10 0.17 0.25 0.46
0.43 0.92 0.07 0.14 0.22 0.43




KoHaeHcaTOpHBIE YCTAHOBKH
AYKPM - ycTaHOBKA KOMIICHCAIIMH PEAKTUBHOM MOLIHOCTH C aBTOM. PeryJMpoOBaHUEM;
0,4 - HoMuHaNBLHOE HanpsikeHre, KB; 400 - HOMMHAJIBHAsE MOLITHOCTh, KBAP;
S50 - MOLIIHOCTH CTYIIEHU peryJiupoBaHus, KBap; Y XJI4 - kiMuMaTu4yeckoe UCIOJIHEHUE U
KaTeropus pasMelieHus.

Tun ncnonnenne ycranoBkn | Momuocts, | Koa- Bo | Momuocth HomMunaab HbIi
KBap CTyneHell | cTyneHei, KBap TOK (ha3bl, A

AYKPM -0,4-10-2,5-VXJI4 10 4 25 14
AYKPM -0,4-15-5-YXJI4 15 3 5 22
AYKPM -0,4-30-5-YXJI4 30 4 5 43
AYKPM -0,4-40-10-YXJI4 40 4 10 58
AYKPM -0,4-50-10-YXJI4 50 5 10 72
AYKPM -0,4-60-15-YXJI4 60 4 15 87
AYKPM -0,4-75-25-YVXJI4 75 3 25 108
AYKPM -0,4-80-20-YXJI4 80 4 20 116
AYKPM -0,4-90-15-YXJI4 90 6 15 130
AYKPM -0,4-100-25-YXJI4 100 4 25 145
AYKPM -0,4-125-25-YXJI4 125 5 25 181
AYKPM -0,4-150-25-YXJI4 150 4 25 217
AYKPM -0,4-175-25-YXJI4 175 5 25 254
AYKPM -0,4-200-25-YXJI4 200 6 25 289
AYKPM -0,4-225-25-VXJI4 225 7 25 325
AYKPM -0,4-250-25-YXJI4 250 8 25 361
AYKPM -0,4-300-25-YXJI4 300 8 25 434
AYKPM -0,4-400-50-YXJI4 400 8 50 578




Ilepepacyer moTepu HANPAKEHUSA OT PEAKTUBHOU
MOIIHOCTH

Cpeonee yoenvroe undykmuenoe conpomusgienue X,=0.35 Om/km

=0,-0 . ,Keap,
o B

 em2 *K6@D;

QC; Q Qo3> K6aP;

Q Q Qcm4)’<3ap’
C C C C
AUPA=Q ,+0 2+0"3+0 4X0-IA
U
C + C + C C
AU, =22 33 @« x,1, AU =2 x, 0,
C HOM HOM
+
AU =2 2+C X, -1,
P U




PacdeTr HanpspKeHUA y KaKI0U HArpy3KH
AU =AU " +AU * c c c
- a )2 AU - AUa + AUP

AU =AU, +AU," AU =AU"+AU,"  Ap? =AU " + AU

U=U, —AU"
A B E
U, =U —(AU* +AU®) O ,‘
; 2« ! c '4
U,=U,-AU" S I

U,=U —(AU" +AU*)
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JIabopaTopHasi padora Ne 2

BpiOpaTh JIaBKUH NPEeIOXPAHUTED JJIs
3aIUTHI JJIEKTPONPUEMHHUKA

HcxoaHble Iocaenusass nuudpa yaeoHoro mudpa

NaHHbIE 0 | 1|2 13| 4|56 1| 7| 8] 9
Bapuant Betoopa | 1L\ b e bl o Lo (| M|
NnpeaoXpaHuTeJIsi

IIpu BbIOOpE NpenoxpanuTesisi NpuHATH U JTHHUH
380 B.




ZBaQVIaHT BbI6OQa NaBKOro nmpeaoxpaHuTensd Angd 3allnTbl 3N1IeKTponpueMHukKa

I
I1. DnekTponpueMHHK — dJIeKTpoaABUrareab; HoMuHaabHass MOIIHOCTD - 16 KBT;
IyckoBou ko3 PpuuueHt m = 6,0;
Koadpuuuent narpysku k, = 0,9; kman = 0,88; cos ¢ = 0,82
JlonycTUMBIN JJIUTEJIbHbIA TOK MPOBOIAOB JUHUM [ o = 80 A;
YcioBus mMycKa — Jierkue;
JIMHUSA NMpoJio:KeHa B TPpyDax.

II1. JaekTponprueMHUK — djIeKTpoABUrareab; HomunaabHas momHocTs - 10 kBT;
IyckoBou ko3pPpuuueHT m = 6,5;
KoaduumenT Harpysku Kk, =0,9;
konan = 0,85; cos ¢ .= 0,86
JlonyCcTUMBIN JJIUTEJIbHbIA TOK POBOAOB JUHUM [ o = 90 A;
YciioBus MycKa — TAXKeJble;
JIMHUSA npoJioskeHa B Tpydax



PaGounii TOK.

P
I HOM . k

"3, n-cosp,,

[IpenoxpaHuTenu BEIOMPAIOT MO CICAYIOUIUM TPEM YCIOBUSIM:

3

1) BeibnparoT HOMUHAIIBHBIN TOK [UIABKUX BCTABOK [ 10 yCIIOBHIO:

I HOM > I pao
2. Hpeaoxpaﬂmenb HE OOJIKCH MEPEropaTrb OT KPATKOBPCMCHHBIX ITYCKOBBIX TOKOB:
Imax = Ipa6 ©m Inom > Imax /a’

a- K03 (PUIUEHT, 3aBUCAIINNA OT IMyCKOBOTO pexXuma ABuraresis; s Jerkux ycioBui
MyCKa MPUHUMAIOT @ =2,5, s Tsioxenbix a =1,6.

3. [Ipenoxpanutens JOMKEH MPEAOTBPAILATh HATPEB MPOBOJIOB JTUHUU CBEPX
YCTAHOBJICHHOW TEMIIEPATYPHI.

IHOM = IﬂOH

LLikana HOMUHanNbHbIX TOKOB MM1AaBKUX BCTABOK, A:
6.3; 10; 25: 40; 63; 80; 100; 125: 160; 250; 320; 400:; 500; 630



u/n HaumenoBanue ABTOpP(BI) Ton u MmecTO M31aHuA
1 2 3 4
CrpaBOYHHK 110 IPOEKTUPOBAHUIO deKTprdecKkux ceter moxa. Pen. J1.J1.
I P poeKTHp P A PerJl M.: U3-80 HII DHAC, 2006.
daitbncosnya
2 DNEeKTpUUYECKHE KEJIE3HbIE JOPOTrH. Y4. MOoC. ®omuHa 3.A. M.: MUUAT, 2011.
3 [IpaBuia ycTpoiicTBa 35IEKTPOYyCTAHOBOK. — 7-€ U3/.,1iepepad. u Jo1. M.: I'maBrocsnepronanszop, 2003.
HucTpykius 1mo 6€301nacHOCTH IPH DKCILTYaTalUuU dJIEKTPOYCTAHOBOK TIATOBBIX
4 PYKI . . P yarar poy M.: Texundopwm, 2008.
MOJICTAHIINI 1 PaHOHOB dJIEKTPOCHAOKEHUS kee3HbIX gopor OAO «PXK[».
. N M.: 'OV YueOHO-METOMUYECKUI
YCeTpoicTBO, SKCIUTyaTallds U TEXHUYECKOE 00CITYKUBaHNE KOHTAKTHOM CETH U
5 . Epoxun E.A. HEHTpP N0 00Pa30BaHUIO HA XK.JI.
BO3TYIIHBIX JIMHUM.
TpaHcnopre. - 2007.
I'epman JI.A.,
6 YCTpOKCTBO U JIMHUH 3JIEKTPOCHAOKEHUS aBTOOJIOKUPOBKH. Bekcnep M.U., | M.: Tpancnopt, 1987.
Menom N.A.
DIIeKTpo0OOPYAOBAHHUE U alllIapaTypa MEKTPUUECKUX MOACTa-IHK. Y. 10co0.
7 P PYA patyp p N A b ITouaeBeny B.C. | M.: YMK MIIC Poccun, 20025
J171st cTyIeHTOB By30B, TEXHUKYMOB, KOJUIEIKEH K.JI. TpAHCIIOPTA.
. M.: T'OY YueOHO-METONUYECKUI
DIEKTPOCHAOKEHNE HETATOBBIX MOTPEOUTEINICH KEITE3HOTOPOKHOTO [Tox pen. B.M.
8 . LEHTP 10 00pa30BaHUIO HA XK.JI.
TpaHCHOpTa. YCTPOMCTBO, OOCIYKUBaHUE, PEMOHT: YueOHOe nocodue Honnuna.

Tpancnopre. - 2010.




Ne n/m HaunmenoBanue ABTOp(BI) I'on u mecTo u3nanus

1 2 3 4
IIpaBuia ycTpoiicTBa CUCTEMBI TATOBOTO

1 ANEKTPOCHAOKEHUS JKEJIE3HBIX JOPOT M.: MIIC, 1997.
Poccuiickoit ®enepannn. 113-462.
WNHcTpyKIus 110 3a3¢MIIEHUIO YCTPONCTB

2 ANEKTPOCHAOKEHHS Ha HIEKTPUDUITMPOBAHHBIX M.: MIIC, 1993.
JKese3HbIX foporax. [12-191.

Kapaes P.U., Bomo6punckuit ]

3 DNEKTPUYECKHUE CETH U SHEPTOCUCTEMBI. C. L. Kosares VLH. M.: Tpaucnopr, 1988.

4 DNeKTpOoCHAOKEHHE HETATOBBIX MOTpeOHUTENeH Parnep M. H: M.: Tpascriopr. 1985.
JKEJIE3HBIX 10POT. MorunesckuiiE.JI.

5 Onexrpuueckue cetu. COOpHUK 3aj1au. [Terpenxo JI. U. Kues: Buia mikomna, 1985.

6 Pacaerer o onextp OCHa6)KeHIEIO I'peiic yx M. B.. Jlazapese. C. | M.: Dueprus. 1977.
MPOMBIIIJICHHBIX TPEANPUATHH.

7 CrpaBOUYHHK MO 3JEKTPOCHAOKEHHIO JKEJI€3HBIX M.: Tpascriopr, 1981.
nopor. /nox pen. K. I'. Mapksapara. -

8 DIEKTPOCHAGKEHHE ABTOOIOKHPOBKH M I'epman. JILA., Kanuaun AJL. | M.: Tpaucnoprt, 1974

NIEKTPUUECKON LEHTpaIN3aLnun




