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PA3BPABOTKA HAYYHbBIX IPUHIINIIOB YMEHBIIEHUSA IIOTEPH
SJEKTPOIHEPI'MU B TATOBOM CETU ITIOCTOSIHHOI'O TOKA
HYTEM PEI'YJIMPOBAHUA TPAHCITIOPTHOI'O IIOTOKA

BBeaenune

YKpauHa OTHOCHUTCA K JHEProneUIUTHBIM
CTpaHaM, yJIOBJIETBOPSs CBOM MOTPEOHOCTH B TOII-
nuBHO-3HepreTrueckux pecypcax (TOP) 3a cuer
coOCTBEeHHOH MX A00BYM MeHee ueM Ha 50 % [1].
B cBs3u ¢ 3TMM HEOOXOAMMO TOBBIIICHNE JHEP-
ro3(HeKTUBHOCTH PabOThI BCEX OTpaciieél SKOHO-
MHUKH H, B YaCTHOCTH, >KEJIE3HOJOPOKHOTO TPaHC-
mopta [2, 3]. [lockonbKy 3HEpreTHYecKas COCTaB-
nsromas ce0ecTOMMOCTH TMEPEBO30K COCTABIISET
okono 20 %, sHeprocOepexeHHe SIBISETCS OJHOM
W3 TJIABHBIX 3a7a4 IMOTUTHKA Y Kp3am3Hemn (Y 3).
PykoBosgcTtBoM Y3 mpoBoauTcs Gonblias paboTa
o skoHoMuu TOP, ycnemno BeimonHstores Ipo-
rpaMMma TIOBBIIIEHUS SHEProdOEKTUBHOCTH U
IIporpaMma yMeHbIIeHNSI TOTPEOICHNU SHEPrope-
CypcOB OIO/DKETHBIMU OpPTaHU3aLUsAMHU IIyTEM pa-
IMOHAJIBFHOTO UCIIOJIB30BaHUs B chepax TpaHCIOp-
ta Ha 2010-2014 rr. OgHuM w©3 HampaBiICHUI
9HeprocOepekeH!s] Ha  IIEKTPUPUIMPOBAHHBIX
JUHUSIX SIBISIETCS YMEHBIIEHHE IOTEPh JIEKTPO-
SHEPruM B TATOBOW CETH MOCTOSHHOTO TOKa, KOTO-
pbI€ COCTaBISIIOT OKONO 7 % OT BEIUYUHBI I10-
TpeOJICHUS Ha TATY MOE3/I0B.

Llenpio craThu siBiIsIETCS pa3pabOTKa HAYUHBIX
HPUHIMIIOB YMEHBIICHUS NOTE€Ph JIEKTPO3HEPTUH
B TSATOBOW CETH IyTEM BHIOOpA ONTHUMAaJIbHON AHC-
JIOKaIlMH TOE3/10B MEKAY TATOBBIMH ITOACTAHLMUS-
MH, ONTHMAQJIBHOW IIOCIEIOBATEIFHOCTH OTIpaB-
JIEHUS U UHTEPBAJIOB MEXKAY I10€3/1aMH.

AHaJaM3 JUTepaTyphl

YMeHbIIeHHEe TOTEPh 3JIEKTPOIHEPTUH B TArO-
BOW CETH MOJKET OBITh JOCTUTHYTO IIyT€M: IpHMe-
HEHUS CHCTEM TSITOBOro anekTpocHadxkenus (CTI)
MOBBIIIEHHOTO HANPSDKEHHsI, TPUMEHEHHUSI HaKOIHU-
TeNeH 3JEKTPOIHEPTUM, YMNPABICHUS PEKUMAMHU
CTD Ha 6a3e nH(POPMALMOHHBIX TEXHOJOTHUH, YCO-
BEpIICHCTBOBAHHUS METOJIOB y4yeTa M KOHTPOJIS MO-
TEpb AJIEKTPOIHEPTHH, pa3paboTKu 3HEprodddex-
TUBHBIX TpadukoB npmwkeHus moe3nos (I'AIT), pe-
TYJIMPOBaHUs TPAHCIIOPTHOIO MOTOKA [4].

B pabGote [5] ycraHOBIIEHa BO3MOXKHOCTB PETy-
JMPOBaHUS IOKa3aTeaell TPAaHCIIOPTHOI'O IIOTOKA B
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LENAX YMEHBIIEHUS MOTEPh JIEKTPO3HEPIUU B TH-
TOBOM CETH IyTeM BHIOOpa PaLMOHAJBHBIX: IIOCIIE-
JIOBAaTEJIbHOCTYU OTIIPABJICHUS II0€3/10B, TUCIOKALUU
1 MHTEPBAJIOB MEXy TATOBBIMH Harpy3KaMu.

B nacTosmee Bpems ynpaBieHUE TPaHCHIOPT-
HBIM TIOTOKOM OCYIIECTBISIETCS TO TpaduKy
JIBUKEHHUSI, KOTOPBIA HE YYUTBHIBAECT BIUSHUE I10-
KazaTened TPaHCHOPTHOI'O IOTOKA HA 3HEPIETHU-
geckue xapakrepuctuku CTO. B pesynbraTe He-
PaBHOMEpHBIN XapakTep MABMKECHUS II0E3J0B
pasnuyHOro Beca mo pacuerHomy ['JIII mpuso-
JUT K TOBBIIICHUIO MOTEPH AIEKTPOIHEPTUU B
TSTOBOM CETH.

OcHoBHON MaTepHaJ

Pewienne 3agaur yMeHbUIEHUS] MOTEph SJIEK-
TPOIHEPTHH B TATOBOW CETH COCTOUT B IOUCKE Ta-
koro I'III, mpu KOTOpOM OCYUIECTBISETCS IMPO-
MyCK 3aJlaHHBIX Pa3MEpOB JBIKCHUSI C HAUMEHbB-
muMu 3Hepro3arpatamu. CyTh 3a1auu 3aKI0YaCT-
Cd B OIpPENCICHUH TMOTEPh DJIEKTPOIHEPTHH B
TATOBOM CETH IyTEeM pacyeTa CXeM IS psia Mo-
MEHTOB BPEMEHH, B Ka)JOM M3 KOTOPBIX KOJIUYe-
CTBO, KOH(PUTYpAIlMU ¥ BETMYNHA HATrPy3KH Ompe-
nemsitorest AT

Jis BEIOOpa HAaUBBITOTHEHMIIIETO PACTIONOKEHUS
TsroBbix Harpy3ok Ha ['J[II mo BenuuunHe MoTeph
JIEKTPOIHEPTUN B TATOBOM CETH CIIEIyeT pac-
CMOTPETb PSIi PEaJbHO BO3MOXHBIX BapHAHTOB
rpadMKoB TpH 3aJaHHBIX KaTETOPUSAX IOE3/I0B.
Bapuantel TpaduKoB paccMaTpUBAIOTCS MEXIY
cmexkubiMu TII B mpenenax mepuojia cieaoBaHUsA
pacueTHoro noesjaa. [IpUHUUI yMEHBIIEHUS MO-
TEphb 3JEKTPOIHEPIHU B TSATOBOM CETH ITyTEM BbI-
0Oopa parroHaILHON JAUCIIOKAITHN TATOBBIX HATpy-
30K IIPEJCTaBIIEH Ha puc. 1.

C momomisto pazpadboranubix Moaeieir CTD u
TPAHCIIOPTHOTO MOTOKA Ha mpukiaagHoM 1O ObI-
X TIPOBEICHBI MHOTOBApUAHTHBIE PaCueThl, KO-
TOpbIE MOKa3alu, 4YTO IOPU OJHOM H TOM XK€
TPaHCIOPTHOM IOTOKE MOKHO HalTH Takoe co-
YeTaHHUE TATOBBIX HATPY30K, MPU KOTOPHIX MOTE-
PY MOITHOCTH B TATOBOHM ceTH OYIyT MHHUMAJb-
HBIMU.
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BbI00p pannoHaIbLHOIl MOCI€10BaTEILHOCTH
OTHpPABJICHHS N0€3[0B PA3JINYHBIX KaTeropui

BrimonanM MopenupoBaHue Mpomycka 6 moes-
JoB (3 moesna 4eTHOro W 3 Mmoe3da HEUYETHOTO
HaNpaBJIeHHsI) JJISI BYXIYyTHOTO y4YacTKa ITOCTO-
STHHOTO Toka IIpuaHenpoBCKOM jKejle3HOH noporu
CO CJICAYIOINHUMU UCXOJHBIMU JJaHHBIMU:

1) paccrosiHue MeKIy TSTOBBIMU TTOJCTAHIIHS-
Mu — 18 xMm;

3) ckopocTH  IBMKEHHS — IOE3]I0B

Le Ly, L ;

VL),

4) ynenbHOE CONMPOTHBICHHE TATOBOM CETH
r=0,07 Om/xMm;

5) ceuenwue nposogo KC — 412 vives

Cxema ydacTka IpUBE/JeHa Ha puc. 2.

XapaKkTepyuCTUKH TTOE3/I0B MPEACTABICHBI B Ta0JI.
1. TIpu BBINOJIHEHUH PACUETOB MPHUHSTO JOIYIIIEHHUE,
gro pexuM HanpspkeHus it OI1C kaxxmoro moesna

2) toku, mnorpebasembie moezmamu (L),
B MAaKeTe HE HapyllaeTcs, 3a7a4ya OTrPaHUYHBACTCS
Le Ly, Ly ; (DUKCHPOBAHHBIM BPEMEHEM IIPOITyCKa 3aJaHHOIO
KOJIMYIECTBA MTOE3I0B 110 y4yacTKy (1 gac).
A
Jo J2 T3
L, xm l
Nel\ Ne3\ Ne5 Ne7
[Tytu cT. «A» |— Bri6op Beibop  aucioxaumm,
TI0C/IeI0BATEILHOCTH | | HHTEPBANIOB  MEKIY
TIT «Ax OTIHPABJICHHS. | moesnamm.
4!-KOJIM4eCTBO Bo3moxHbIe
Ilepepsis aBHKCHNS BAapUAHTOB! 3HAUCHUSI HAXOJSTCS
(myTeBBIe  pabOoTHI, 1) 1357 B MIpesienax
nporycK 2) 1,57,3; .
HACCAKHUPCKHX 3) 1,7,3,5; Jpin ST =D
MOE3JI0B, «OTKa3pb»| |
U L) 24) 73,5,1.
TII «by» >
10 30 50 70 90 110 130 t , MHH

Puc. 1. [IpuHIMIT yMEHbIIEHHS TIOTEPh AIIEKTPOIHEPIHH B TATOBOM CETH IIyTeM BbIOOpa
PaLMOHAIBHON JUCIIOKALUU TSATOBBIX HAIpy30K

[NCK TaroBbie MOACTAHIIHH
H H C-2 p \ Il w y
. . - X . * .
199 kM 217 kM 237 kM 254 kM 272 KM 293 km 311 km

Puc. 2. Cxema snexrpudumpoBanHoro yyactka [IpunHenpoBCcKoit x. 1.

Tabmumna 1

XapaKTepncnmn moe3/10B pa3jIMYHbIX KaTeFOpl/lﬁ

XapaKTepUCTUKU
Ne xateropuu
Tun mo- Cepust dnek-
noeszaa esma Macca TpoBo3a
1 I'pyzoBoii | 1400 BJI-8
2 I'py3oBoit | 3 000 JAD-1
3 I'py3oBoit | 5000 BJI-8

Omnpenennum NOTEPH 3IEKTPOIHEPTUH B TATOBON
CeTH C YYETOM IOCJIEA0BATEIbHOCTH OTIPABIICHUS
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MOe3710B 3 pa3nuuHbIX KaTeropuil (maccoit 1 400, 3
000 u 5 000 T) B 4eTHOM M HEYETHOM HalpaBJICHU-
X CO CPEeTHUM HWHTEPBAJIOM MEXIy I0€31aMu
paBHbIM 10 muH. IIpucBOMM HEUYETHBIM MOE€3/1aM
Ne 1,3,5; uetnbim Ne 2,4,6, npuueM 1-ii kaTeropuu
COOTBETCBYIOT HOMepa moe3noB Ne 1, No 2, 2-if
kareropun — Ne 2, No 4, 3-it xareropuu — Ne 3, No 6
(B yCIIOBHMSIX JaHHOM 3ajjaun KOJUYECTBO IMepecTa-
HOBOK cooTBeTcTBYyeT 6!=720). PesynbraTs! pacue-
TOB TIPUBEACHBI B TA0JI. 2.
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Tabmuma 2
ToTepH 3J1eKTPOIHEPIHA NP PA3JIHYHOI M0C/IeJ0BATEILHOCTH OTIPABJICHHS T0€310B
No | [10CIENOBATENBHOCTE | [Jorepy 31eKTPOIHEPIHA IPU CXEME IHTAHUS KOHTAKTHOI ceTH, ThIC. KBT - 1
om | oTnpapnenus noes-
JI0B JIBYXCTOPOHHEMN Y3JI0BOH napajyiebHOR
1 135246 6295 552.1 5285
2 1,5,3,2,4,6 746,3 698,0 662,0
3 3,1,5,2,4,6 621,9 539,2 516,1
716 3,1,5,2,6,4 607,5 541,6 512,7
717 3,1,5,4,2,6 6234 553,9 529,9
ITo pe3ynbTaTaM pacyeToB, MPEACTABICHHBIX B f4—13 — BpeMs XONIa TOCJETHETO MOe3aa B

Ta01.2, MUTHAMAITFHBIE TIOTEPH AIIEKTPOSHEPTUH TIPU
pa3NMYHON TOCNIEIOBATEILHOCTH OTIPABIICHUS TIO-
€3710B: ABYyXCTOpoHHsA cxema — 607,5 Toic. KBT -1
(Bapmanr Ne  716), y3moBas  cxema - —
539,2 teic. KBT-u (BapmanT Ne3), mapayutenbHas
cxema — 512,7 Teic. KBt -9 (Bapuant Ne 716).
I[Npenensl u3MEHEHHsT BETMUYMHBI TIOTEPH JIEKTPO-
SHEPTrUH B 3aBUCHMOCTH OT ITOCIIEIOBATEIILHOCTH OT-
TIPaBJICHHS TTOE3/I0B PA3IMYHBIX KAaTETOPHA UTS pas-
JMYHBIX CXeM IHTaHus cocTaBisitor 20-23 % (aByx-
croponssisi — 20 %, y3noBas 1 napauensHas — 23 %).

Bb100p panuoHAJBHBIX HHTEPBAJIOB MEKIY
noe3giamMmu

Brimonnum MozaenupoBaHue MpomycKa 6-TH Mo-
e310B (3 moe3sa 4eTHOro M 3 moes3ga HEYEeTHOTO
HAINpaBlIeHHsT) U ONPEAETNM TOTepPH DIIEKTPOIHEP-
TMH B TATOBOM CETH C Pa3IMYHBIMA MHTCPBaJIaMU
MEX]y MO€3/1aMH C YIETOM B3aHMMHOTO PacIojioxkKe-
HUSI IO€3/10B B YETHOM M HEUETHOM HaIlpaBICHUSIX.

®dopmanuzyem 3anady, BBeAs 0003HAUYCHUS HA
I'ITI B o6miem Bune (puc. 3).

Bpems mpomycka makera I° B oOmeMm Buie
OTIpEETISIETCS BRIPAKEHHEM

T=At1+Jl+J2+ Ih—1t3 , @9)]

rae Af; — 3a7ep)kKa BPEMEHU OTIpaBJICHHs Iep-

BOIO I10€3/1a B MaKeTe, MHUH;
J1, J9 — MEXIOe3HbIE UHTEPBAIIbI, MUH;

MakeTe, MUH.

VY4uuTEIBask MPUHATOE OTPAaHUYECHHE, MOIydaeM
YPaBHEHHUE, ONIPENCIHIONIEe HE3aBHCHMBIE Iapa-
metpst I'JII1,

Ay +Jy+Jy=T- tg—t3 =const. 2)

L, xm T

At Ji J2

>

to t 2] 3 t4
Puc. 3. PacueTHas cxema napameTpoB rpaduka
JABHXXCHUA ITOC310B

t, MUH

Jlns obecrieueHUsT TaKOTO pEXUMa MOACITHPO-
BaHUS HEOOXOIUMO TOJIEPKUBATH TMOCTOSHHYIO
CyMMYy MHTEPBAJIOB MEXAY IOe3aMH IIPH UX pa3-
JUIHBIX KOMOMHAMAX (B YCIOBHSIX NaHHOH 3asa-
YU KOJMYECTBO BAapUAHTOB COOTBETCTBYET 66!=

=5,4434494 . 1072 ). PesynbTatel pacderoB mpu-
BeleHsI B Ta0II. 3.

Takum 00pa3oM, Ha OCHOBE IBPUCTHUYECKOTO aJi-
TOpUTMa OMpeAeNCHbl PallMOHATIBHBIC HHTEPBAIBI
MEXTy TIO€3aMH TPH PA3INIHBIX CXeMaX MTUTAHUSL.

Tabmuna 3
HOTepH JJICKTPOIHEPIUuH IJISl PA3JIMYHBIX HHTEPBAJIOB MEXK/Y MOE31aMH
[otepu srekTposHEPTUN
No I/IHTCpBaﬂBI MCKAY Noe31aMn o
IIpU CXEMC IMMUTAHUSA KOHTAKTHOU CCTU
wn ITo 1-my myTu ITo 2-my nyTH JIByXCTOPOHHEU Y3II0BOH napaJijIeIbHON
1| J,=10;J,=20 | J,=10; J,=10 626,4 582,7 518,1
2 | J=113J,=19 | J,=10;J,=10 622,2 575,4 511,5
3| J=12;0,=18 | J,=10;J,=10 618,2 568,3 505,1
4 | J,=13;J,=17 | J,=10;J,=10 615,5 562,0 499,5
5 | J=14;J,=16 | J,=10; J,=10 613,7 556,6 494,9
© Ky3suernos B. I'., Kanamuukos K. A., 2014
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JIi1s He4eTHBIX IOE3]0B: IBYXCTOPOHHSI CXeMa
- J1=16; Jp =14, y3noBasg U napajeiabHas —

At=10, J1 =10, Jp =10; s YeTHBIX MOE3I0B:
JIBYXCTOpOHHSA cxema — J1 =14 ; Jo =16, y3noBas
- J1=18;
Jy =10. Ilpu coOironeHuN IaHHBIX WHTEPBAJIOB

Jp =12, mnapamnensHas — Jp =20,

MOTEPU DJIEKTPOSHEPTHU B TATOBOM CETH MUHH-
MaJbHBIC M COCTABJISIIOT: JBYXCTOPOHHSISI CXEMa —
580,8 TeIc. KBT-u, y3moBas — 508,8 Teic. kBT 1,
napaenbHas — 480,6 Teic. KBT-4. [lpenensr uz-
MEHEHHSI BEJIMYMHBI TIOTEPh AJIEKTPOIHEPTUH B 3a-
BHUCHMOCTH OT MHTEPBAJIIOB MEKIY MOE3/[aMU U B3a-
WMHOTO PAacIONIOKEHUS TI0E3/I0B IS Pa3InYHbIX
cxeM muTaHus coctaBisier 23—-27 % (ABYXCTOPOH-
Hsist — 23 %, y3ioBas u napaiensHas — 27 %).

Bbi6op panuoHadbHON AUCIOKAIUHM THATO-
BBIX Harpy3ok Ha y4acTke IIpmaHenmposckoii
JKeJIe3HOI Joporu

BrinosHuM MoenupoBaHue npomnycka 6 moes-
noB (3 moe3ga WETHOTO W 3 TOe3/la HEYETHOTO

HampaBlICHUs]) U OMNPEASIUM MOTEPH DIICKTPO-
SHEPTUU B TATOBOM CETH C YYETOM TUCIIOKAIIHH
noe3nos Mexay TII. PesynbraTel pacueToB npu-
BeJIeHHI B Ta01. 4.

Takum 0OpazoM, Ha OCHOBE METO/a JIEPOPMHUPY-
€MOTO0 MHOTOTPaHHHKA OMpENEeNIeHbI MOTepH d3JIeK-
TPO3HEPTUH B TATOBOW CETH C YUETOM JAMCIOKAIMN
TArOBbIX Harpy3ok Mexay TII. Pesynbrarel pacuera
MHUHAMAIIBHBIX TIOTEPh JJIEKTPOSHEPTUH C YYETOM
JTUCIIOKAIMU TATOBBIX HAarPy30K COOTBETCTBYIOT 3HA-
YEHUSIM TOTEPh IEKTPOIHEPTHH C YUETOM HUHTEpBa-
JIOB MEXIy TIO€3/laMH: JIBYXCTOPOHHSS CXeMa —
580,8 TpIic. kBT -1, y3moBas — 508,8 Thic. KBT -4,
napayiensHast — 480,6 Thic. KBT -4,

[Ipenensl M3MEHEHNUS BEITUYMHBI MTOTEPH DIIEK-
TPOPHEPTUH B 3aBUCUMOCTH OT TUCIOKAIMH TSTO-
BBIX Harpy30K JUIsi Pa3IMYHBIX CXEM MUTAHUS CO-
craBmaoT 23-27 % (aByxctoponHss — 23 %, y3-
JioBast ¥ napasuienbaas — 27 %). 11, MunuMuzu-
pYIOIIIME TIOTEPH AJIEKTPOIHEPTUU B TATOBOU CETH
MpeJICTaBlIeHbl Ha puc. 4.

Tabmnuma 4
IMoTepu MouHOCTH ¢ yueToM aucjokanuu noe3nos mexxay TII npu qByxXcTopoHHeii cxeMe NUTAHUS
Jlucnokanus ¥ ONTUMAIBHBIC PACCTOSHISI MEXKTy TTOC3/IaMH, KM TloTepu MOHOCTH
Hucnokanus 1-ro noespa X, | Jucnokaums 2-ro moesna X, | Jluciokanus 3-ro moesna X, B TArOBOU ceTH, KBT
0,1 1,1 2,3 656,7
0,2 1,2 2,3 657.,5
0,3 1,3 2,3 1 067,0
15,6 16,6 17,6 851
15,7 16,7 17,7 846
0)13 ..... i : : : : e : 1300
. : P :

Paccronune, kM

RN A

Lgpt ‘Wasonimon uda o

V-0 R T R S e ‘S ¥
:N.95 " B B y % I

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

Bpems, MiH

Paccroanue, km
[==3

1300
1200

1100

1000 3
-~ }900
800
700
................ 600
fs00
400
{300
-200
100

U

1gy 'wisodimon kda

e

N -

Ne3i /NG 0 Neli A 0 0 INeS AT
5 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4B 50 52 54 56 58 60

Bpema, Mux
Puc. 4. FI[H, OGCCHC‘II/IBaIOH_II/Ie MHUHHUMYM IOTEPb 3JICKTPOOIHCPIHH,

IUIST IBYXCTOPOHHEH (a) M y3JI0BO# (0) cXeM MUTaHus
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Puc. 4. 111, obGecnieunBaromye MUHUMYM TTOTEPH AJIEKTPOIHEPTHH, JIISI TApAIJIeNIbHON CXeMbI TUTaHU (B)

BriBoabI

TakuMm 00pazoM, MOXHO Cc(HOPMYIHPOBATH
Hay4YHbIC TPUHIUIB YMEHBIIEHUS TOTEPh 3JICK-
TPOIHEPTUH B TATOBOU CETH:

1) mOpUHOMI YMEHBIIEHHS MOTEpPh 3JEKTPO-
SHEPrHH B TATOBOM CETH 3a CYET BHIOOpA OITH-
MaJIbHOW JucioKaluu moe3zaoB mexay TII — Ha
Ka)K/IOM IIIare BPEMEHHU BBIOMpPAeM TaKylO JHUCIO-
KallMIO MOE37I0B, NMPU KOTOPOH MOTEPH MOILIHOCTH
B TSITOBOW CETH MUHHUMAJIBHBI;

2) TPUHIMI yYMEHBUICHHUS IOTEPh DIEKTPO-
9HEPTUU B TATOBOM CETH 3a CYeT BhIOOpa ONTH-
MaJIbHOM TIOCIIEeIOBATEILHOCTH OTIIPABICHUS TI0-
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TATH TOI3/1iB MOCTIHHOTO CTPyMy : aBToped.muc. ...
n-pa texH. Hayk: 05.22.09 / B. I'. Kysuernos; [JIHY3T].
-J1.,2012. -35c.

5. KanamnukoB K. O. 3MeHIlIeHHsI BTpaT eJeKTpo-
EHeprii B TATOBIA MepeXi MOCTIHHOTO CTPYyMY IIISIXOM
BHOOpPY palioHaTBHOI UCIOKAIii TATOBUX HaBaHTa-
JKeHb: aBTOoped. OWC. ... KaHA. TexH. Hayk: 05.22.09 /
K. O. Kanamaukos; [IHY3T]. — /1., 2014. — 23 c.
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KnroueBble cnoBa: notepy 3/1€KTPO3HEPIUN, KOH-
TaKTHada CeTb, MUHTEPBAsJibl MEXAY Noe3aaMun, nocneno-
BaTe/NbHOCTb OTMNpaB/eHNs NOe3a0B, aHeprocbepexe-
HUE, TAroeble noactaHUuuM, AMCnoKaumsa noesnos.
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€37I0B — M3 BO3MOXHBIX BapUaHTOB OTIPaBIICHUS
[0€3[I0B PA3JIMYHBIX KaTErOpUil HEOOXOIUMO BbI-
OpaTh Takyro MociIen0BaTeNIbHOCTh, KOTOPOH COOT-
BETCTBYET MUHUMAaJIbHOE 3Hau€HHE TOTEph dJeK-
TPOBHEPTUH B TSATOBOH CETH;

3) TpUHLOMI YMEHBIICHHS MOTEPh 3JEKTPO-
9HEPTrUU B TATOBOW CETH 3a CYeT BHIOOpa ONTH-
MalbHBIX MHTEPBAJIOB MEXIy I[OE31aMU — U3
MHOXECTBAa BO3MOXHBIX 3HAYEHHH WHTEPBAJIOB
MEXIy TOe31aMH HEOO0XOTUMO BEIOpaTh TaKWe,
MIPU KOTOPBIX 3HAUEHHE MOTEPh JIEKTPOIHEPTUH B
TATOBOMU ceTH OyeT MUHUMAJIBHBIM.
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eHepro3bepe)xeHHs / energy saving

YKpanHa OTHOCUTCA K 3HeproaeduuuTHbIM CTpaHaM, KOTopas YAOBNETBOPSIET CBOM MOTPEOHOCTM B TOMIUBHO-
IHepreTMYecKMx pecypcax 3a cyeT cobCcTBeHHON Mx Aobblun MeHee YyeM Ha 50 %. MoCKobKy 3HepreTuyeckas cocras-
nsowas cebecTtouMoCcTy NepeBo30K COCTaBnsieT 0koso 20 %, sHeprocbepexxeHne SBNSeTCs OAHOW U3 rNaBHbIX 3azady
NOMUTUKN YKP3asn3HbIUN. YMEHbLUEHWE NOTEPb 3/IEKTPO3HEPIUN B TAMOBbIX CETAX SIBASIETCS OAHWM M3 HanpasfieHui
3KOHOMMM 3SHEPreTUYeCKUX PecypCoB Ha 3M1eKTPUdUUMPOBaHHbIX yyacTkax. Llenbto ctatbu anseTca paspaboTka
Hay4YHbIX MPUHLMMNOB YMEHbLUEHNS NOTEPb 3/1IEKTPO3IHEPIMM B TATOBOM CETU MyTeM Bblbopa ONTMManbHOM ANCIoKaumm
noesfioB Mexay TAroBbIMW MOACTaHUMSIMKW, ONTUMAsIbHOW MOCNEeA0BaTENbHOCTU OTMNPaBMEHUS U WHTEPBANOB Mexay
noesgamu. Metoapl: B ctaTbe Mcnonb3oBaHbl MeTos AedOPMUPOBAHHOIO MHOrOrpaHHUKa, 3BPUCTUYECKUX anropuT-
MOB, METOAbl CTaTUCTUYECKOW 06paboTKM 3KCMepuMeHTanbHbIX AaHHbIX. HayuHas HOBM3HA: NMpeasioXeHbl Hay4Hble
NPUHUMMNBI YMEHbLUEHUSI NMOTEPb 3/1IEKTPOHEPrMM B TArOBOM CETU 3@ CYET OMTMMasnbHOM AMCIOKaLMKM MOe340B Ha
yyacTtke, 3a cYét BblibOpa ONTUManbHOrO MHTEpBasa Ha y4yacTKe Ha OCHOBe MeToda AedOpMUPOBAHHOrO MHOMOrpaH-
HWKa, 3a CYET BblbOpa ONMTUMAaNbHOW MOCNEeA0BaTENbHOCTM OTNpaBneHns noesfos. MpakTuyeckass 3HAaUMMOCTb: pas-
paboTaHHble Hay4yHble MPUHLMMbI YMEHbLUEHUS MOTEPb 3MEKTPOIHEPIUN B TAFOBOWM CETU MOrYT 6biTb MCMOSIb30BaHbI
ANS N1IaHMPOBaHMS aHeprocbeperaLwmx MeponpusTUiA Ha Y4acTKax 3/1eKTPOCHabXeHus.
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Kadeanpa EnekTponoctavyaHHs 3anisHuub, JHINPONETPOBCbKMI HaLUiOHANbHUIA YHIBEPCUTET 3ani3HUYHOro TpaHC-
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PO3POBKA HAYKOBUX ITPUHIMUIIIB 3SMEHIIEHHSA BTPAT
EJJEKTPOEHEPTI'II B TAT'OBII MEPEXKI IOCTIMHOT'O CTPYMY
IJIAXOM PETI'YJIIOBAHHA TPAHCIIOPTHOT'O IIOTOKY

YKpaiHa HanexuTb A0 eHeprogediunMTHUX KpaiH, Sika 3a40BOJIbHAE CBOi NOTpebu B NanmvBHO-eHepreTUHHMUX
pecypcax 3a paxyHOK B/laCHOro ix BuaobyTky MeHwW Hix Ha 50%. Ockinbku eHepreTMyHa cknagoBa cobiBapTocTi
nepeBeseHb CTaHOBUTb 6113bko 20%, eHepro3bepexXeHHs € OAHIEI 3 FOOBHUX 3aBAaHb NOMITUKM YKp3ani3HuLi.
3MeHLIEeHHS BTpaT enekTpoeHeprii B TAroBUX Mepexax € OAHUM 3 HanpsMKiB EKOHOMIl eHepreTMYHUX pecypcis Ha
enekTpndikoBaHMX AinsgHkax. MeTolo cTaTTi € po3pobka HayKoBMX MPUHLMMNIB 3MEHLLEHHS BTpaT efneKkTpoeHeprii
B TArOBOI Mepexi WAsSxXoM BM6OpY ONTMManbHOI AMCAOKauii Noi3aiB M TArOBMMM MiACTaHUiS MW, ONTUManbHOI
NMoCNiAOBHOCTI BiAnpaBneHHs i iHTepBaniB MiXx noisgamu. Metoam: Y cTaTTi BUKOpPUCTaHi MeToa AedopMOBaHOro
6araTorpaHHuKa, eBpUCTUYHMX anropuTMiB, METOAN CTAaTUCTUYHOI 06POBKN ekcnepMMeHTanbHUX AaHUX. HaykoBsa
HOBM3Ha: 3arpornoHOBAHO HAYKOBi MPUHLMMNU 3MEHLIEHHS BTpaT €/1eKTPOEeHeprii B TAroBOi Mepexi 3a paxyHoK
onTMManbHOI Ancnokauii Noi3aiB Ha AiNsHUI, 3a paxyHOK BU6OPY ONTUMaNbHOrO iHTepBany Ha AiNsHUi Ha OCHOBI
MeToay AedopmoBaHOro HaratorpaHHuka, 3a paxyHoK BM6Opy OMTUManbHOI MOCNIAOBHOCTI BignpaBieHHs Moi3-
AiB. MNMpakTUyHa 3HaYMMICTb: po3pobnieHi HayKoBi MPUHLMNKM 3MEHLUEHHS BTpaT eneKTpoeHeprii B TAroBOi Mepexi
MOXYTb 6YTW BUKOPUCTaHI ANS NiaHyBaHHA eHepro3bepiraloumx 3ax0A4iB Ha AiNSHKaxX eNeKTponocTayaHHs.

KnrouoBi cnoBa: BTpaTh eeKTpOeHeprii, KOHTaKTHa Mepexa, iHTepBanu MiX noisgamMmu, NOCNiAOBHICTb BianNpaB-
JIeHHSs noi3aiB, eHepro3bepexeHHs, TAroBi NiacTaHLuiil, Ancnokauis noisais.
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DEVELOPMENT OF SCIENTIFIC PRINCIPLES REDUCTION IN
ENERGY LOSSES IN THE TRACTION DC NETWORK BY
CONTROLLING TRAFFIC FLOWS

Introduction: Ukraine belongs to the energy deficient country that meets the needs for fuel and energy resources
by own production at a level less than 50%. Since the energy component of the cost of transportation is about 20%,
energy efficiency is one of the main policy objectives of Ukrzaliznitsa. Reduction of energy losses in traction lines is
one of the main energy savings methods on electrified lines. The purpose of this paper is to develop scientific princi-
ples of reducing power losses in traction lines by selecting the optimal deployment of trains between traction substa-
tions, the optimal sequence of trains and the intervals between trains. Methods: we used the method of deformed
polyhedron, heuristic algorithms, statistical treatment of experimental data. Scientific novelty: it's proposed the sci-
entific principles for reduction of energy losses in traction lines by optimal deployment of trains in the area, due to the
selection of the optimal interval at the site on the basis of the deformed polyhedron due to the choice of the optimal
sequence of trains departure. Practical significance: The scientific principles of reducing energy losses in traction lines
can be used for the planning of energy saving measures in power supply systems.

Keywords: power losses, the contact line, the intervals between trains, the sequence of departure of trains,
energy, traction substations, the deployment of trains.
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