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BOZHUKHOBCHUA K.3. 3TH MAPAMETPHI MOTJIH Pa3IHYAThCA.

OT4yeTnMBO BHIHO: CHIDKCHHEC TOKA K.3. C TCUCHHEM BPCMEHH M TEMIT CHIDKCHUS B OOOMX CIydasx
MPAKTHYCCKH COBIATALOT.

Taxke BHIHO, YTO HAYMHASL C MOMEHTA BpeMeHH 1=0,125 Bcrymaer B aeiicteue APB n HaumHAETCS pOCT TOKA
K.3. B peanpHO# ocumMILIOrpaMMe CKOPOCTb MOABEMA BO30Y KICHHA HEMHOTO HIDKE, YEM B PAaCcUCTHOH OCLMILIOrpaMMeE.
U 310 00BACHUMO: B HPOLECCE IKCIUIYATAIIMH PEKHM H TEXHHUYCCKHE XapakTepucTuku APB MOryT oTmmdarscst ot
MACTIOPTHBIX XaPAKTCPHUCTHK.
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A0OIYCTUMOCTb IPUMEHEHUE HAIIB HA JINMHWUH 110 kB, COEJUHAIOIIEA TAI C CHCTEMOM
COM3ZMEPUMOU MOIIMHOCTH

torcynyes  Tunezen  Abovimomynosuu, npogeccop, Kbvipevi3ckuii  20CyOapcmeeHHbili  mexHuveckuti
yuugepcumem uM. H.Pazsaxosa, Kvipeviscman, 720044, 2. buwixex, np. Mupa, 66

orcynyes Tumyp Tunezenosuu, cmapuiuti npenooasamens, KI'TY um. H. Pazzaxosa, Keipeviscman, 720044, 2.
buwxex, np. Mupa, 66.

Llens pabotsr - paccMarpuBaeTcs Bompoc o mpumeHeHnH HATIB va muHuH, cBsspBaromeii TOC ¢ cuctemMoi
OTPAHMYCHHOX MOIMHOCTH MO YNPOIICHHBIM MATEMATHYCCKAM MOACHAM. [IpH 3TOM HPHMEHUTEIBHO K OJHOMY
TCHEPATOpy KOPPEKTHO TOBOPHTH 00 aCHHXPOHHOM XOJ€, KOTAA BO30YKICHHBIH TCHEPATOP Pab0OTAeT HECHHXPOHHO C
JHEProCUCTEMOI M 00 ACHHXPOHHOM PE’KUME, KOT/Ia TEHEPATop paboTaeT mpu morepe Bo30YyXICHH. B JaHHOH cTaThe
paccMatpuBacTca AonmycTUMOCTh mpuMcHeHHAa HAITIB ma muamm 110 kB, cmemaromedt TOL[ r. Bumkek ¢
noacrannuer «[ mapHas», k nmHaM 110 kB CraHmmii MOAKIFOYEHA OTHOCHTENBHO Oobmias Harpyska. [IpoBeneHsbl
pacyeTHI, OIpeIeICHBI HEOOX0AMMBIC U JOCTATOUHBIC VCnoBws nmpuveHerust HATB.

Kmouesbie cioa: HATIB, JIOII, snmexrpmdeckas CHCTEMa, TEHEPATop, TpaHC(opMATOp, PEaKTHBHOC
CONMPOTHUBJICHUC, aCHHXPOHHBIfI PEXKUM, CTATHICCKAA yCTOfI‘H/IBOCTB, JHHAMHYICCKASA yCTOfI‘{HBOCTB, B036y>K£[eHI/Ie.

PERMITTED USE DIRECTIONAL AUTO-RECLOSE ON 110 kV LINE CONNECTING THE
THERMOELECTRIC PLANT OF COMPARABLE CAPACITY SYSTEM

Dzhunuyev Tilegen Abdymomunovich, professor, KGTU of I. Razzakov, Kyrgyzstan, 720044, Bishkek, Mira
Ave., 66.

Dzhunuyev Timur Tilegenovich, the senior teacher, KGTU of I. Razzakov, Kyrgyzstan, 720044, Bishkek, Mira
Ave., 66.

The work purpose - is considered a question of application of the directed automatic repeated inclusion on the
line, the connecting heatpower network with system of limited power on the simplified mathematical models. Thus in
relation to one generator it is correct to speak about the asynchronous course when the excited generator works
nonsynchronously with a power supply system and in the asynchronous mode when the generator works at loss
excitement. In this article the admissibility application of the directed automatic repeated inclusion on the line of 110
kV connecting TenmmoanexrpoucHTans Bishkek with substation "Glavnaya" is considered rather big loading is connected
to tires of 110 kV of stations. Calculations are carried out, necessary and sufficient conditions of application of the
directed automatic repeated inclusion are defined.

Keywords: the directed automatic repeated inclusion, a power line, clectric system, the genecrator, the
transformer, jet resistance, the asynchronous mode, static stability, dynamic stability, excitement.
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[Tox acHHXPOHHBIM PEKHMOM MOHMMAIOT KPATKOBPEMEHHYIO padOTy TE€HEPATOpa WIIM IHEPTOCHCTEMBI IPH
HECHHXPOHHOH paboTe, YTO BBI3BIBACTCS PA3IMIHBIMH mpuuuHAMH [1]. M3BECTHO, YTO ACHHXPOHHBIC PEKHUMBI
SIBILIFOTCSI OJHHMM M3 CAMBIX TSDKCIBIX ABAPHUHMHBIX PE:KUMOB. K HacTosmeMy BpeMEHH pa3padOTaHbl M IMHPOKO
HCTIONB3YIOTCS CPEACTBA ABTOMATHKH, KOTOpBIC OOCCIICUMBAIOT O€3 BMEMIATEIBCTBA OOCIYKHBAFOLICIO IIEPCOHANA
PECHHXPOHH3AIMIO BHIIABIINX W3 CHHXPOHHU3MA MAIIHH.

ACHHXpPOHHBIH PSKUM B CHCTCME BO3HHKACT BCIICACTBHC CICAVIOIAX HAPYIICHHHA MPOLCCCOB SKCILTY ATAIHH:

a) [ToTeps Bo30y>KaeHHA

6) [1pepbneHue mMpeaena CTaTHICCKOH YCTOHIHBOCTH

B) [IpeBbImcHUE NMPEaeIa THHAMIYCCKON YCTOMYHBOCTH

r) HATIB nusMYM 3nexTponepesadn

1) Bemmasenne w3 CHHXPOHM3MA B PE3YJIbTaTe BOZHUKIINX B CHCTEME OOJIBIINX KOJICOAHMH.

H3BecTHO, YTO BOCCTAHOBJICHHWE MAPAUICIBHOH pPadOThI YacTEH 3IEKTPOIHEPTECTHICCKOW CHCTEMBI ITOCIC
pa3phiBa CBSI3H MEKAY HIMH MOYKET IIPOU3BOIUTHCS JIHOO CIIOCOOOM TOYHOM CHHXPOHH3ALMH, IPH KOTOPOM Tpedyercs
COOJIIOICHIE PABEHCTBA YACTOT, a TAKYKE aMILTUTYIBI U (Da3BI HATIPSHKCHUH BRIFOUACMBIX YaCTEH SHEPTOCHCTEMBI, JIHOO
CHOCOO0M KOHTPOJII M YIABIMBAHHI CHHXPOHU3MA, TIPH KOTOPOM BKJFOUCHHE MOXKET JOIYCKATHCS MPAKTHICCKH TPH
PABCHCTBE AOCONIOTHBIX 3HAYCHHH HANPSOKCHHH W HAMHIMH HEOObIMOH pasHoctH 4actor (o 1 T'm) w yrma
pacxoxaeuns a3z (10 45-60°), GO CrnocoGOM MOBTOPHOrO BKIIOUCHHS OTKIFOYMBINCHCS CBA3H 03 KOHTPOIS
cuaxpoHm3Ma. [locaeaauit Ccmoco0, moIyYHBIIHN HA3BaHHC Croco0a HeCHHXPOHHOTO ATIB (HATIB), Hammen mmpoxoe
MPUMCHEHUE B JHEPTCTHUCCKUX CHCTEMAX, CHOCOOCTBYIOIMM (DAKTOPOM CTalM €ro NPOCTOTa M BO3MOKHOCTH
OBICTPOTO BOCCTAHOBICHUSI HOPMAJILHOW PabOTHI 3HEPTOCHCTEMBI NPH ABapHSIX, COMPOBOKIAFOIIMXCS JCJICHHCM HA
OTICTbHBIC HECHHXPOHHO PA0OTAFOIIIE YACTH.

B skcruryatanmy UMeeTcs 3HAYUTEIPHOE YHCIIO 3MCKTPOCTAHIMH W YaCTEH IHEPTOCHCTEM, CBSI3AHHBIX MEKIY
co0Ol ONMHOYHBIMH JHHHSAMH 3JCKTPOICpeIauu. B HOpMamsHOM pe’kuMe padOThI CHCTEMBI IO JIMHHU TICPEAACTCS
MOIIHOCTb, OMpEAcaIeMas Harpy3KoH cUcTeMbl. BCAKOE aBapuiHOE OTKIIOUECHUE TAKOM OJMHOYHOMW JIMHHU NEPEIavH
MPUBOANT K TOMY, YTO B OJHOH YaCTH CHCTEMBI BO3HHMKACT AC(HIMT MOLIHOCTH, a B APYTOM 4YacTH — HM30BITOK
MOIIMHOCTH. B TOH 4acTw CHCTEMBI, II¢ BO3HHUK JC(HUIUT MOIIHOCTH, IPOUCXOANT CHIDKCHHE YacTOTHI. [Ipn Hammamm
pe3epBa MOIITHOCTH 4acTOTa OyIeT BOCCTAHOBJICHA. BpeMs BOCCTAaHOBICHHMS YaCTOTHI ONPEACILICTCS XapaKTCPUCTUKAMHA
perymIaTopoB ckopoctu TypOuH. [TapoBbiec TYpOHHBI OTHOCHTEIBHO OBICTPO YBEIMYHBAOT HATPY3KY NMPH HMOHMKCHUH
YaCTOTHI, a I THAPOTYPOHH 3TO BpeMs OyAET 3HAYMTENBHO Oosbme. TakuM 00pazoM, Jake MPH HAJIHYHH PE3epBa
TPH HEKOTOPBIX VCIOBMSIX YACTOTA MOKET YMEHBINATHCS [JO TAKOTO 3HAYCHHSA, HUTO MPOM30HMICT OTKIFOUCHHC
OTICTBHBIX TIOTPEONTENCH aBTOMATHICCKON YaCTOTHOH pasrpyskor (AUP). B Toi uyactu cuctemsl, rae OyAeT H30bITOK
MOIITHOCTH, TPOM30MACT YBEIWMHYCHHE 4YacTOTHL. BoccranoeieHue wacToThl Tpedyer Obictporo AIIB muauum. [lma
BOCCTAHOBIICHHA MAPAJUICIFHOH PaboThl CIIOCOO0M TOYHOH CHHXPOHH3AIMH MOTPCOYETCS OTHOCHTCIBHO OOJBIIOC
BpEMI, CBA3AHHOC C OTKJIFOYCHHEM IIOTPEOUTENICH B MMPUEMHOM YaCTH CHCTEMBL. [IpH 3THX yCIOBHIX, KOT/AA IO JTHHHA B
MPSAIMCCTBYIOMCM OTKIFOUCHHOM PEKUME TCPEIACTCS OTHOCHTCIBHO OO0JBINAS MOIIHOCTBH, HEI()()ESKTHBHBIM MOXKCT
okasarbca mpuMcHeHHE AIIB ¢ xoHTpomeMm u ymaBiamBaromee cuaXpoHH3MA (AIIBYC), Tak Kak OHO HC Pa3peHIHT
MPOM3BECTH IMOBTOPHOC BKJIFOUCHHE JHHHH BCICACTBHE OBICTPOTO pacXoxkacHUS (ha3 HANMPSOKCHUH WM 3.]1.C.,
OTICTMBIIMXCA 9YACTCH CHCTEMBI Cpa3y IMOCIC pPa3pbiBa CB3W. TakmM 00pa3oM, MMEHHO B TEX CIy4asX, KOTAA
TpeOyeTcss oOccrmeunTh OBICTPOC BOCCTAHOBICHHC MapauicapHON pabotel, mpuMenceHHe AIIBYC He MoOXeT
TIPETOTBPATUTh ABAPHIO.

B TO ke BpeMsS MOXKET OKa3aTbCsd AomycTuMbIM mpumeHeHHe HAIIB, koropoe oOecmednt ObICTpoOC
BOCCTAHOBIICHUEC MAPAILICILHON PabOTHI.
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Puc.1. [IpuHImmmamsHAS cXeMa (a) B CXeMa 3aMCIICHHUS CHCTSMEI (0).

T'eneparop I'l mpeacTaBIcH Kak 3KBHBAJICHTHBIH TCHEPATop MOIMHOCTHIO 300 MBT (TpHm 6moka o 100 MBT),
a rereparop [2 — ocrameasie rereparopsl TOLl cymmaproit MommuoCcTEIO 400 MBT. [TapaMeTphl 3IEMCHTOB CXCMBI
TpUBEICHBI K 6a3ucHoi MonmHocTH 100 MBA 1 B34THI M3 paHEee MPOBEACHHBIX pacyeTos [3].

1. Pacuer 6¢3 yuera Harpy3KH.
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OKBHBAJICHTHOS CONPOTHBJICHAC BETBH TCHEPATOPOB:
Gy +x0) Gy +%15) (0,125 4 0,105)(0,25 + 0,15)  0,23-04

D S S+ Xpy + X1y + %1, 0,125+ 0,105+ 0,25 + 0,15 0,63
PesynpTupyomee peakTUBHOE COMPOTHBICHUE
Xpes = X3 + %, = 0,146 + 0,1 = 0,246.

Haunbonpmee 3HAUYCHUE MICPHOIAICCKOM CararomeH Toka B inann npu HAIB pasro:
E, +E, 2,1
HC.II = = = 8’55
X 0,246

pes
Ileproauyeckuii TOK HECHHXPOHHOTO BKIIFOUCHUSA B reHepaTope I'1:

= 0,146

IHcFl 0'4’
—— =8,55-——==5,45.
I, 0,63

JlonmyCcTUMBII MEpUOANYECKUN TOK HECHHXPOHHOTO BKJIFOUCHUA A1 reHeparopos 'l u I'2 ompeaensercs no
KPUTEPHIO:
I
2ol < 0’7/x-- 4 (@ TypSorenepatopos)

Iy
0,7

TC == 5,6, u Takum obpazom, 1y rereparopa I'l HAIIB momycrumo: 5,45 < 5,6.
TOK HECHHXPOHHOTO BKJIFOUCHHSA B TEHEPATOPE 2, MPUBEACHHBIN K CBOEMY HOMHHAIBHOMY TOKY
I 0,23 100
Qelz2 = g55.2==.— =73 > 56,
Iy 0,63 40

1.¢. Iyt reHepatopa ['2 HATIB wemomycTuMO.
2. Pacuer ¢ yd4eTOM Harpy3ku. PEakTHBHOC COIPOTHBICHHC HATPY3KH, MOPHBCACHHOE K
6asucHoit mormrOCTH 100 MBA, cocTaBmsier

= 0352203522025 _ 35
=B =5 85
DKBHBAJICHTHOS COMPOTHBIICHHUE BETBU TCHEPATOPOB U HATPY3KH:
_ 0146035
»=70496

OKBHBAJIICHTHAA 3.71.C. TCHEPATOPOB W HATPY3KHU:
E-x,+E;-x, 1,05-035+09-0,146
Ey = = = 0,92
Xy + Xy 0,496

PesyapTHpYIOIIEE CONPOTHBICHHUE
Xpes = 0,072+ 0,1 = 0,172
Hamnbonpimee 3HaUCHHE TOKA HECHHXPOHHOTO BKJIFOUCHHS JTHHUA
. _UC+E3_1+0,92_112
HOJLTT o172 T

pes
Tok B merm reHeparopos npu AE = 1,05 - 0,9 = 0,15.
I _ 0,15+ 11,2-0,35 —g1
mel> ™ 0,354+ 0,146
PacnipeneicHIE TOKOB TI0 TCHEPATOPAM:
et —g1.22 =51 < 5,6

Tuom 0,63
Tucra 0,23 100
—==81-—-—=74>5,6.
Tuom 0,63 40

[Tpu yuere narpy3ku Taxoxe HATIB mms 'l momycrum, a 1o 72 — HeaomycTum.

Crneayer OTMETHTD, YTO YIPOLICHHS IIPH ornpeacicHun fomycTumoctT HATIB mo3BossmoT sicHEE PEACTaBUTh
(pM3MIECKYI0 CYIIHOCTh AAHHOTO IPOIECCa, HO Mbl HHKAK HE MPETEHAYEM HA TOYHOCTH BBHITOJHECHHBIX PACUCTOB, a
CJICIOBATEJIPHO, MONYUCHHBIC PE3YJNbTATHI TAKXKE JODKHBI OBITH YTOYHCHBI C IPUMCHCHHEM OOJEe TOJHBIX
MATEMATHYECKHAX MOJENEH, T.€. MPOBEACHHBIC BBIIIEC PACUCTHI HOCAT OLCHOYHBIN XapaKTEP.

B Hactosdmee BpeMA PacueTh HAPAMETPOB ACHHXPOHHOTO PEKIMA, B TOM HHCIIC H ONPEACICHHE BO3MOKHOCTH
npumcHeHsT HATIB, mpoBOsIT 10 AOCTATOYHO CIIOMHBIM MATEMATHYCCKUM MOJCIIIM, B YACTHOCTH, C MPHMCHCHHEM
MOJHBIX YpaBHeHHH ['opeBa-ITapka, MO3BOIAFOMUX YUECTh H3MEHEHHE BCEX MAPAMETPOB PEKUMA.
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OCOBEHHOCTH BEJAEHHA PEXXUMA PABOTBI JHEPTOCUCTEMBI KbIPTBI3CTAHA

Kyoananuee Omun Temupbexosuu, OAO “Hayuonanvnaa anexmpuyeckas cemv Kwipevizemaua”,
Kovpeviseman, 720070, . buwixex, yn. Kubex-’Kony, 326, e-mail: emiltk@mal.ru

Lemp paboTs! - paccMaTpUBAFOTCSI OCOOCHHOCTH BEACHMS PEKHMA PabOTHI IHEProcucTeMbl KbIprelcTaHa u
HEOOXOAMMOCTh aBTOMATH3aIMU pekuMa padoTsl Hapemckoro kackaga I'DC. Tak, ympasieHme peskuMOM padOThI
rackaga Hapsmcknx ['OC ocymecTBIIeTCsl «BPYUYHYIO», ABTOMATH3ANMS JAHHOTO TIPOIIECCA IOJIHOCTBIO OTCY TCTBYET.
3a roxpl 0OpeTeHus He3aBUCHMOCTH KbIprer3ckod PecryOnukn HUKAKUX PadOT MO PEKOHCTPYKIMH M MOJCPHHU3ALNI
ACHY xackama Hapsmckux '3C me mposommmock. OMK, ()YHKUHOHHPOBABIIMH B COBCTCKOC BpPEMS, CCHUAC
MPaKTHYECKH HE padoTocmocobeH. Jlucmeryep SHEPrOCHCTEMBI HAa JAHHBIH MOMEHT MOSKET KOHTPOJIHPOBATH M TO C
3ama3apiBaHueM B 30 CEK, TOJBKO MOIIHOCTh M 4acToTy Ha 11 DC, ¢ OCTAIbHBIX CTAHIMH HEOOXOIMMBIC ITAPAMETPHI
MOTYT OBITh IOJIyYCHBI TOJILKO IIPH IIEPETOBOPAX MO JWCTICTYECPCKHUM KaHaidaMm cBs3u. Ilostomy sHeprocucrema KP
JIOIDKHA OBITH 00ECTICUEHA BHICOKOYACTOTHBIMH HIIM ONTHYCCKUMH KAaHAJAMH CBA3HM C YCTPOHCTBAMH IEpEIpHEMa Ha
TMPOMEIKYTOYHBIX 00OBCKTAX.

Kmouerbie cjoBa: sHCprocucreMa, Harpyska, I'DC, Bomoxpammmumme, xojoctoit copoc, ACHY, Owed,
APUM.

FEATURES OF MAINTAINING OPERATING MODE OF THE POWER SUPPLY SYSTEM OF
KYRGYZSTAN

Kudanaliyev Emil Temirbekovich, JSC Natsionalnaya elektricheskaya set Kyrgyzstana, Kyrgyzstan, 720070,
Bishkek, Zhibek-Zholu St., 326, e-mail: emiltki@mal.ru

The work purpose - features of maintaining an operating mode of a power supply system of Kyrgyzstan and
need of automation of an operating mode of the Naryn cascade of hydroelectric power station are considered. So control
of an operating mode of the cascade of Naryn hydroelectric power stations is exercised "manually”, automation of this
process completely is absent. For years of finding of independence of the Kyrgyz Republic of any works on
reconstruction and modernization of ASDU of the cascade of Naryn hydroelectric power stations it wasn't made. OIC
functioning in Soviet period now almost it isn't efficient. The dispatcher of a power supply system at the moment can
control and that, delay in 30 sec. only the power and frequency on TGES, from other stations necessary parameters can
be received only at negotiations on dispatching communication channels. Therefore the power supply system of KR has
to be provided with high-frequency or optical communication channels with rereception devices on intermediate
objects.

Keywords: power supply system, loading, hydroelectric power station, reservoir, single dumping, ASDU,
ARChM.

Kak m B mobo# 3HEprocucTeMe, OJHOH M3 OCHOBHBIX (DYHKIMH JUCIIETHICPa 3HEPTOCHCTEMBI KbIprerzcrana
SABIICTCA OOCCICUCHHC CAMOOATAHCHPOBAHHUA IO TCHCPAMH W TOTPCONCHHUIO W CTPOTOC COOMIOACHHE IUIAHOBOTO
CaJbIO-TICPETOKA. YUHTHIBASI PE3KHME M3MEHCHUS MOTPEOICHUS MO MOINHOCTH B TCUCHHE CYTOK M B 3MMHEE U IICTHEC
BpEM:, NMPAKTHYCCKHA B ABA Pa3d, d TAKKC YYACTHC B MOKPBITHH IMHKOBBIX HATPY30K COCCOHHX JHCPTOCHCTEM HA
IJIATHOW OCHOBE - 3TO HE MPOCTAA 33/1a4a.

3a mocnmemHme [Ba roza 3HeprocmcreMa KeIprei3crana mepemia W3 paspsaza H30BITOUHBIX B Paspsan
Je(UIUTHBIX MO 3NIEKTPO3HEPrun. Ho mo MOIMHOCTH HA JAHHBIH MOMEHT CYIIECCTBYET HeOOIbIION 3amac. OCHOBHbIC
3JEKTPOCTAHI MU 3HEprocucTeMel Keiprencranall]:

KOJI. TCHEP. pacm. Mo,
TOLr Bumkek (TOL] B) 7 360 MBT
Toxrorymeckas ['DC (TT'3C) 4 1200 MBr,
Kypmcaiickas ['2C (KT'3C) 4 800 MBT,
Tamkymsipckag ['9C (Tam[2C) 3 450 MBT,
MMamangsicaiickas '2C (ILIT'3C) 3 80MBT,
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