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MONITORING TOOLS
E.N. Antonyants, A.O. Amelchenko, E.E. Istratova
Novosibirsk State Technical University

Abstract. The article presents the most common tools for monitoring and
analyzing network traffic, presen their comparative characteristics, identifies
features of their application, identifies comparison criteria, and conducts a
comparative analysis. The results of this study can be used to select the optimal tool
for analyzing network traffic for desigrgra network.
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ELECTRIC NETWORK SIGNAL MODEL FOR MEASURING HARMONICS
AND INTERHARMONICS
T.V. Vaseeva .¢ . Altman
Omsk State Transport University (OSTU), Omsk,

RussiarnFederation

Annotation. This article discusses the problems associated with signal modeling in an
electrical network. The main reason for theterioration in the quality of electrical energy is the
presence of nonlinear loads that create-sionsoidal currents. The paper presents a mathematical
model of a signal in an electrical network for measuring harmonics. It connects: harmonics, higher
harmonics and interharmonics of the current and voltage of the electrical network. The signal model
in the electrical network summarizes the results of studies of power quality problems and takes into
account the requirements of regulatory documents. dtvallresearching algorithms for analyzing
electrical signals, as well as measuring instruments built on their basis. The model for determining
the spectral components of the signal will improve the accuracy and speed of evaluating the
harmonic components dfe signal.

Keywords: Discrete Fourier Transform, Fast Fourier Transform, frequencies, spectral
analysis, harmonics, higher harmonics, interharmonics.
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A STUDY OF THE METEOROLOGICAL PARAMETERS USED
IN THE FORECAST OF WINTER SLIPPERINESS
T. V. Gavrilenko, T. A. Fedorova

Siberian federal University

Annotation. The shorterm forecast of winter slipperiness on highways is based on
regression dependencies based on data on the temperature and relative humidity of the air, which
are obtained as a result of direct measurements at automated road weather stations or official
stations of the hydrometeorological center of Russia. The ertigscribes studies of the
relationship between these weather indicators recorded by a road weather station and a
hydrometeorological center station in one locality. Correlation coefficients are calculated and linear
coupling equations are obtained.

Keywords: winter slipperiness, automated road station, correlation coefficient, equation of
relationship between weather indicators
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MAINTAINING THE HEALTH OF THE POPULATION DURING THE
SPREAD OF THE PANDEMIC -THE BASIS
OF PREDICTABLE ECONOMY
P. V. Gerasimenko

Petersburg state Universityays ofcommunication of the Emperor Alexander |

Abstract: mathematical modeling of the dynamics of key indicators of the spread of the
coronavirus epidemic in St. Petersburg is performed. The applied methodological apparatus
allowed, based on the monitoring data of the coordinating Council for combating tlael sfre
coronavirus in St. Petersburg, to predict the course of the disease and treatment in the region. The
proposed approach makes it possible to reasonably form city and enterprise administrations
management decisions to create normal economic and smmiditions of work and life of
residents, their employment, including training, during the spread of the coronavirus.

Keywords: COVID-19 pandemic, regression model, key indicators, correlogram, forecast.
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NETWORK TRAFFIC RESEARCH OF A SMALL BUSINESSES LOCAL
AREA NETWORK
A.l. Gosteeva, D.A. Pustovskikh, E.E. Istratova

Novosibirsk State Technical University
Abstract. The article presents the results of the statistical characteristics study of network
traffic, reflecting the behavior of data streams in real systems. The experimental data was obtained
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by analyzing thenetwork traffic of the local network of a small business enterprise. As a result, it
was found that network traffic has a AGaussian structure at large time intervals, and it has self
similarity properties and can gradually decrease with increasing gegge scale at short time
intervals.

Keywords: network traffic research, small business,-sétfilarity, local area network, traffic
model.
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INVESTIGATION OF HEAT TRANSFER CHARACTERISTICS OF
STAGGERED DOUBLE ROWS OF DROP-SHAPED TUBES BUNDLE

Rawad Deeb
Nati onal Research University
Abstract. Tube bundles can be used as a separitierat exchanger i n the

cycle power plants (ORC), while the hot gas passes over the outer surface, and the working
substance ORC flows inside the tubes. A numerical study has been conducted to clarify heat
transfer of a crosBow heat exbanger with staggered bundle of double rows of iugped tubes.
A mathematical and numerical model in software package ANSYS has been developed for
numerical evaluation of heat transfer of a dstyaped tubes bundle, with taking into account the
strain @used by different pressures inside and outside the tubes. The results of numerical simulation
of temperature distribution in the tubeds bu
determine the average Nusselt number for the considered tubes.bundle

Keywords: drop-shaped tubes, temperature field, deformation, numerical simulation, Nusselt
number.
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Development of the Coddo-Code Peace Interpreter for the GPSS Language
M.D. Zaitsev, D.D. Priskoka, Yu.P. Titov

Moscow Aviation Institute (National Research University)
Annotation. To teach students the process of buildshgulation models, | often use ready
made simulation systems. GPSS is quite popular among them due to the transparency of the
modeling process. The main difficulties in the development of simulation models on GPSS arise
from the outdated syntax. The papeesents an interpreter from the Peace language to GPSS code.
This interpreter allows you to represent the GPSS code as a fully functiondevegmodern
programming language code.
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MATHEMATICAL MODELING OF ASYMMETRIC SHORT CIRCUITS
Abdullo Majidov

National research University "Moscow power engineering Institute” (Moscow)
Annotation. To select and check the switching equipment and parameters of relay protection

and automation, along with the thrpkase shottircuit currents, it is necessary to know the
unbalanced sheodircuit currents, such as twazhase to ground, singfghase andwo-phase. The
modern development of specialized computer programs makes it possible to simplify the solution of
these problems. On the market of domestic and foreign software, there are a number of relevant
programs that allow you to calculate the asymimedinortcircuit current more accurately and with
minimal time. In this paper, simulation modeling of the calculation of asymmetric-@hmrit
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currents in the current power supply system of section VIII with 9 asynchronous motors for
auxiliary of thermapower plants No. 1 in Dushanbe, the Republic of Tajikistan was performed
using the ETAP software package (Electrical Transient Analyzer Program, OTI company USA), in
order to confirm the possibility of using programs when calculating asymmetric-ctoont
currents.

Key words: switching equipment, relay protection and automation, symmetrical and
unbalanced short circuits, asynchronous motor, replacement circuits, auxiliary, ETAP.

I'e j Hjded

Il thdsslz ©WOMyUJIsO dzj Hd d3d3d Isted Yydzr = & BStEE
mMdddzj Istcd ydzr = MsmisOo dzwe h d 7o, Mse dzOMdets G
mMdmlsj gz o j Clststeso sts¢€ O, dzOf tew y J dzd W Bts
fpd &334 Isted ydzr 3q fsmis O dzv & " dsBd : d { tedzidzp 9
f sfhdzj Hise Ols.j dz' dztdnlsWdRL dzr - fnJ Is v dsipIE tef
dzj nd dxflajde’te] CEOHBEECEHdY: HokzAWOL datsj, tSH dzat
L Jdgaze [ 1, 2] .

[BTr ydes odH C(ttslsitets LOR COddwy EZCOLT
sBtsL dzOyOe h f dgd BSOS Dtc O3] Ists CsteslsC G s L (

1912197 Msslse jIsMise j dzdzs B BL dZOYJ ded v dzOyOdz

MsMisQodzv s h dn kS so ftod Itej W OL detsds, Hol
LO®R COdzdd). utsSd o HsotejqHjdedgr = WOLOR
LOB COdzdw R L dzOydlsj dz dzts tcj or hipts IsL de® G dzo
o WHj MmMdkzyOje &sckls fttjosmMisHdls! Iss¢d
mewrd 3 Llkdd f&wedw,jlsnw dzj 5B R t5HJ Bis
dzj nd &3z sted ydz" = S teslsCdr LO COded2. 1 te(d
stej 2% OL dzOv fdflsj B3Ot his@ezsp dEBY ' dz ) PREBH O
bizsodwn, ylsts dzgj OsSLotdwjls orf f sdddls' t
btcj W OL deséts CtteslsS et L OB COddw, Istsdz Gt
l1ted twOMmydlsd daj Md dsdzd sted ydzr = S stetslsC d A
ktcj W OLd » CRBBE&EOdRI2, HtjHfsdkOcOsls, yls
WOL tHddOSCser, O dOmrh jddj dGOcdedIsdzr = M
WOLOd da Md dzdzj stedyde" 7 bisStss CtesksStets L
WOL dzj Md BRBJ stedudz” § § OHj dzdV jlzOffle®@ o d ld2d ¥ o
M dddzj sted ydz' = MtsmisOQoadzws h dn. uwutftetslsdo dzj da
cOLdz » ftsMmdzj Hs9 Olsj dz' detsMisj 2 dBsckls tslsdzd yc
[ JstsH t©OMYJ O

dzw teOMyj lsO stsC 59 dzj Md d3d3d Isted ydz' - C
Bj dev v ls iBjIstsH M Ge3gzstobf flzr £ 1M5] . 1 dzv

j dsr EMlsOdzso ¢ d MsmlsOo dzvsls fmna j d3r L Odgj h
dzj Hts9 Ols jJ dzt dztfriids d { ¢ otaOoifipiz) ddisls dalz> i dizgz€ Is tc
B3ts 2 f sdzj H 9, 0Isdl dz’ teigsiinsds! Is d to iz ¥ fe dizij dzd iy ts
X, ,X,,%, ClststeOw ftoj HiNlsOo dzj d&ZO 2@ tedf. 1.

G- O —

g
m
]
]

&7 1IE
=)

70



\.-/ . M T
EAE If\'AI
Uit Uke
Q) B )

t i nrlj 3" LOMBJMNjddy ftowdks2 (0), GBKC
fsMmdzj Hise Ols j dz¢ detsfls d

dnJ B2z ftowdBBs?2 ftshdz HB9 Olsj dz! desisd Msmis
fd i3d3d Isted ydzese s C teslsC 56 BU, L OBRBSE Bz v f sp ©F
dzf ©0O9 dgts dzlz dz¥ |, COC 1t dqd&3jjls osj Mlsts
LOR" € Oded v .

dnj B30 disRic Qflssfdzj Hise Ols j dzt desfylsd 5 € tsdaW ¢
ftow dis?2 Y tsmdzj Hise Olsj dz' detsfisd . | J dzgj tOIstster |,
Mofteslsdodzj dzdw 3 HdzvW IsCtse BEOIdS? {&
fnd dzn tc ts dzdz" - Gjdzj cOIsstets o H Odz' ) C Ols Odzts
ftod B dzd ¥ (kAR ©.). v s tetslsd o dzj dzd J Ho dcéOlsj dzj 2
fsfdzj HS9 Olsj dz' detsfylsd tOo dets Mo J(tertXi)ePr SH
mMsf tetslsd o dzj dzd j 1S B 15 B(R,~0%tz50, 35). dpCigvte Iz & @ Is o y j
Ldzj 3j dzlstges” M fgzy ddsd s " dnm ey d Pdgdt = BO Gz

zOf tod d3j to, tcj] OCkistetso Istc OdzMW sStcdBOIsstets o
mMsftetslsdodzj dzadj tSBtcOlsdets? ftsdzj Hise Olsj dz' dats
fsfmdzj Hise Ols j dz' detsfls d . J fnj dBJ 5B tc®fs dats 2

L dzj CtesHadyzh OW MddzO dMmlssyded S tso  dls Odad
zOf tew ) j dzd J sB tcOls dzts 2 P fshdd HjsdE@ s | dzizdzs fo
fsfdzj His9 Ols j dz' detsfIs d, COC d Mrj BO BBtOIs
ddzkz, O o &j Misg dztp 59 tzfp X e2PMzfd 8]y § dzd j

Hnjdkz LOdB] N jddw ddjos? §shdjHsse Olsj d
Sls d@dMlsO Yooty Hjddw. [ fmdzd §BotjyH]dad,
Istc OdzW tstc 3O Is 516 O, Mtsj Hddzj dedats 2  a O Usjtedydzjc dedir
dzj 2 Istc O dzd , ssCd dzzdzj o 52 fsfdzj His9 Ols j dz' d
stc OdemW stcdzkOIstste  Jjet fMfteslsdodzj dzgdj o M
tOodes B jMStsdzj ydetsmisd. AdqeSbkdyydy ke
Colster j] Mts Miststetsdz d3g34 Hils@®B RsB Gz ) H Haed M d dz
l LOLj dgdzj dgdets?2 dgj 2lstcOdz! & . J L Issds Mmdzlz y
Hisdzy dets B' Is! EkZyljdes ® Mo j &3O LORI N jddw o

10 tdfm. 2 ftwdejHjd" Mmnjd" MsjHddzj ded
dzz dzj o t52 fsfdzj His9 Ols j dz! datsyls d H dzw dzOd B t
ktcOdzh¥% StcBOlsstcss. [ & HobkosB&slssyd &
L OL J d3gdzj dedets? dzj 2 IsteOdz ¥ dzg@ Istc]j k¢ tf di2j diafifis@

71



sBRESISCB2 ¢cLOJLHO M LOLJdgdzj dedets?  dzj 2 Istc Oz
gqdzHEzCIsdodzr | Mftetslsdodzj dedvw ftow dss?2 d dzkz
( Mdzd olststed ydzOwWw wBABRSISCO MsjHddzj 20 o Lo jL
dzj QIstcOdzr ¥, des Mg HFo IR OREE ddBzls 2 € 5

kst dizdzj o 52 f Sidzj H ts oQFIsS)lsif degsuijlse) , ( ot ' ICQze

aj Bz dekdzj ots?2 sz Hise Olsj dz desfylsd xgzj o

pCdzs yj dedzse s o dzj 2lsteOdz j &l te Oudaindy jshte daRds s o G

fsfmdzj Hise Ols j dz desls Eudlsr 908 ls Eklsttsj dzdz

fshdzj Hso Olsj dz' dzts ) k2 GSBRSISSE2, o daj 2Ist
K B H 3x

tdMmiaegr2) &3 LOBJN jddw dalzdzj o s2 f sMdzj HisS9 Ols
e OL dzd ydg" B3d fMnJj BOBR] Mt HJded ded W

IsLHkhdr j d SOBjd dg j czddedd oRSHWIS
fsfidzj Hso Olsj a2 desMisd Msfteslsdo dzj dedw &,
oW i35 oz Hse Ol dz desfisd. Clsd Msftslsd:
sscts, dJdijdedsy dzdOh dlsk ls fewd 5 bkHOLsse O

72



1 OL J d3dzj dzdzr 2 Is tc ts ) Zd3j dz' h OJ Is dqdzHzC Isd o
f sfdzj His9 Ols j dz! detsflisd . Cltsls 1+ WWjSCl Mmtsej d
stetsfd, ddi3jerhjd3 BOdzsj OCIldodasy Msfdefsisdo
dzz dzj o t52 f sfdzj Hiso Ols j dz! datsfyls d Hokzryd tf dzr A
SHdzsYyJ § dzOn ddafilzCIsdo dzse s o dzdwWdzedw IssCtse d
fteslsj COshdrn o ftosoatsHOR MtsMjHdi 2 yjfd.

dnd @3z LOBI N Jjddwy dzzdzj ots?2 ffdzj His9 Olsj ©
dZOyd dzy ®lsdzyo, Is. j. ls BjMsO oL dad ¢ datso
dzj Md i3z Isted o . ] Yofmisdetsmis g, Ylsss' msmls
fsMmdzy Hise Olsj dz' desfyilsd Y ted dzj Md dsd3d Isted ydatsds
ftcjHMIsOadls!, ybts o IItsysj tstddtdsjCrsic@L dettRak
MojHddzj dz@ dBjyHE Msets?2. 1 tHtesBds MMisOo
Msfteslsdodzj dzgd?2 tOMmMmdisslstcj dz@ © twWOBSISOR [ 1
L Od3" € Oded W tczydzr 3 MMM M tetslsd o dzj dz
dzd dzd d Btsy jIs  poets’ disy thydy pdzs " dr L og®OxYJ dzd 2
ClssteOW ftojHMsOodzj 20 o IsOBdz. 1.

v OB dzdiwyw@GS flictslsdo dzj dedj dekzdzj o ts2 f tsmdzj H 1
dzddedd 1 dzj Slstotsf jtej HOY

[HdsYj 2OV oftsL HEN dOW dzd dzgd W
ljL btesmtse 3,5
gts MisOdz dzf d3d s te 3,0
4 N SWEIS® SHY N | igd | 2,0
rokzayjf dzOv oL HE dzOW dzd dzd v
ljL btesimtse 5,5
gts MisOdz dzf d3d s te 4,7
4 ~Btoshts ftotso sHWH 3,0
s OB j dz dzOW dzd dzd v
stej n) ddzt dzr 2 3,54,6
[Hdatsy dH! dzr 2 0,81,0

wtojHdzj | L dgOUj ded ) ©Sls el eapv 1§ el & 1 dtst

f oW d3ts 2 f simdz) His9 Ols j dz! dZiSfI’]lSCbe/(HSS()lajZB d st df @ d

Mojd LOKB"jddw ftevw ks2, GBGOLAGS?2 d dbdj

CjiLbEd sdtelky h dj fod, s d asdpjtedpdiyj dzv ol Is ClsEsats]

L3 COdd™. utS fwds?2 fihdjHts Olsjd dsils

SftjHjdvsls COC Is5C Itej W OLdtscts CtteslsS

JazH 2 CIsd o dz o5 ) o todshpt e dizj L") dfnczj HEzs h s WSt
A E?

*kA1:- . 1

J(X*la +XD(n)) . ( )

razv  sfwdnjdidd " nNdEddlsedyd =~ MNEMisO:
Ldz' » bsise d dzOfw >y ded? dal T doddassids|mdiapdz
HO o I[sOBfzdy 2V¥W s ea]. uist@tsddydas dd g

73

O ==

0]
q



podHBe CoteslsCdR L O®R S Odd2d . sf 6 kjzw pl§f
fjedsnduj MSs2 MemsOodvsh j2 ©ksCO f6ote])
LOB SOdzgdY SftejHjdvjlsfMw f orf Oy j dzd ¥ :

(m |
17 = m fm‘ 2)
GHJM™ 1T ¢t WWdydjdals ftotstf steydsdzOdz! dztsfyls o
CcteslsCBEts L O S Oded v .
1 d2Oyjdedw WOLder 7 IstsCtse o o jleovwd WHctffpgdgzH.
Yyjets or ydmdzwel drn d&sHEZd]:
| ] ] ]
la=11 42 I
J J J |
le=a®* Q a+tl.0o (3)

] ] | 0
lc=a O a* 1.0,
I Mdzts o dz" j tcOMyd Isdz" J w s te d3lz dz' H dzw Ists ¢
ﬂ'tSStGJXHJdZdW,IkolSB@OlsD(@@m(”‘)dejﬁﬁ}r 9 IsOB dz. 2 .

v OB dzdiy@BBteaZlz dzr Hdzw s tej Hj dzj dad Vv iyl =32t ds te df
O tewy jded?2, WOLd 7 IstsCtse d dzOf tew y j dzd
LOB COdzd?2 tOL dzdydesets o9 dHO

t OfmMudls|r okza W OL dats § raleWOLdzis# JHdzsW OL dzts §
o j dzd yd LOd" CBdzd | L O COded j P L Og' € Odzd j Pd
1 2 3 4
X" %5, %, [%. X, X,
m™ x/§ 3
[
IA(n) EAE‘ EAa E;[Aa
i, +%,) J %, %) J, %, %)
A A A = X, A
| s e 9= s
ka2 X X,
(n) A . .
|A 0 - KAL O . |A
kAO X2a +)§]_a kAL
A A
IkA 0 O 30kAl
A A A A e, alx, %
5| L@ = 0
IkJ a OkAl a IkAQ é X +)(2
3wl | T 0
Ikc aOkAl a IkAO é )(0a +)(2
A "
A A X, O,
e 3' a a
UkA 2|kA1qXZa' kAlq X2a +)%_ O




l totsHtsdzy j dad §

1 2 3 | 4
A i | X, Qa’ )
U o J | a1 ..@2;3 O kA1
erx, @ 1y
A A = éXZa Qa aZ)
i 0 kAlq é "
U ke J I kAL .@23 é+)(ga @ 1)_
S X, ‘
IkO O 3l kA1 m 3l ar

] COyd Mo j
CteslsSC 56 s
| Syddls: ) B den o5 dadz” d3d
J S btesmMisOdzyd?2 ~ 1 @.

ts ¢ tc @3B (Electrical TransientAnalyzer Program

, 81, M

Ctso

NB RS

©]
2
o
=

[ 5HE d

FagIaIn I geTeS T30
@
w
@
O

g
G oG

a2

oMYy k5O
OolssdiROIsdL dtetso Odadzr 2
dzj CSlstoetst dzj tec jJIsdyj MS d -~

R4 Isted yde" 4§
d 30 i3d
JGtOyYds

L OL § d3dzj ded W

[ Olsj 3Oy MEBY
d azdsts © 3 dz¢ wetietOdrg s ©

Yd gzizf v § sk st gasMis d
cso jHjdzdd tOMyJlIlstse

L OB € Oded W

fm BSH Iz dzy o

Cucrema

wma1  [40,005

TCH-8, TC-750/10

CsteslsC dn

fted
dzy d BBd3d Isted ydz" J
dzj 2 l4stés@ dicF.

N
03"

0,4 kv 40,002

) )

N N ¥ N .\v-‘i ) A W
0,8 ¥ 0,4 ¥ o8 ¥ 0.“ 0,4 ¥ ' 0.4 F 8
wC 1 wWC 7
wWC 10
40,0030,4 kv w00304 w [d0,003 00020‘1 wo |
KSH - 6B, RO2-82-4 AME TT7, RO2-71-4
55 kn 22 W

40,093 oy
0 kv - T, jg 002,
ka
-

40,003

) ) ) )

. A2-82-2

O) IStGJ.nW

75

|$o 002 40,004 ‘#0 001

oL dzlscl

40,003

)

N
%ﬂ.A L3

)

Momall
0,002 . 10,0012
0,4 kv
I.o 004 0,4 kv 40,003
OMH TT7, AS-315M-6¥Y3 MHC-TA, A02-92-4¥3
132 kn 100 kW
AD2-71-2

L G)d3r COded J

s OB

BsHj dzd e Odzed j

RO, dzj ) d 3B
L OB P dzj L s sl s i Y izl
Ho G OIsj dzv d&sd TMSE
rzh odze j , t 4 M 2B dzc
¢ s B30V ded '$ )
dmf sdz' L B9
dzj Md Bd3d sted ydz" = €516
LOr COded?2 o
led31jdzc1§fr] s
fd misj 36 [ 7,
tGOLquc{udzJ” Iso[t

CstetslsS dj
L [Osh £ dD dzd G
CssteH d dzOyd d
ko jlsfsodd Mt MisOdH OlsOdd ANSI /| EEE/ 4

b fiyls



10 MVAsc

6,3 kV
0,75 MVA
6:2% 119,9° L
¥ S -3
61 119 0 150
602 0.4
oA
)4
0,4 kv 40,04 -31,92 $0,001 162,64 |40,001 -179,79 |40,001 173,47 $0,001 171,88|%0,001 -174,76 40,001 -178,29
0 -124,2 0 19,29 D,001 36,86 0,001 30,12 0,001 28,53 | 0,001 41,89 0,001 38,36
) -124,2 )0 -48.66 0,001 =31,09 )r:,:-m 37,83 0,001 -39,4210,001 -26,06 )w,wml 29,6
0 aq, 04 "
B 20,0 .30 0. 04 -301%0 29,98
00 166757 08 749,99 ¢ 00h T1a9,%% % (4 300 g U': RULT L fnéﬂ"
“'5(\5 196‘5 0+ g‘x‘.QA [\ 90’09 U'A —lnﬂll‘ [\ ngDI 0,0 ’R‘ 1
0,508 o b 0,5 o1y 90 0.8 g4 ™
A 0,001 -8,12
0,04 148,08 ), 001 -17,36 0,001 0,214 0,001 -6.5 s t 240,001 50849
0ses Wi — 160,G¢ 2 ==0,001 ?;%,314 0,001 -} s,iw 0,001 @851, £, 05y _135,11
5 23 2t 40,001 140,58] ' e
3 40,001 153,94

1[:), :k:] -2,06 o 100k kv $0,001 -8, I

0, 008, 1Y, 4110 001 B A2kV

40 55,8 0131 40,001 148,91 40,001 142,17
0,4 W, 0,4 kv |#0,0010-37,36 [40,001 myeney | 40,001 0 SV 0 4
0'04 “31 ) -160, 71 0,001 -143,14-0,001 -149,8g | 0,002 73522 162,38 & 801 Tan 0,001 -138,11
0 lzq, %2 131,34 0,001 148,91 ,001 142,17 . 29, 66 ¢ ¢ 001 153,94
“12g
2
30 iw 55 kil 22 kW 132 ki 100 kW
100 xR 75 kN 55 ki 22

B) HokaWOLdMsS] LOKR C0Oddj dzO 1L

t00
00,4 kv |t00
Rip 00

Do

100 kw 75 kW 55 kW 22 kW

O) GHoEYOLds] L Od ¢ 0ddj
t dMiR iBdzi HIZJ OV ditgwizd dz' dzd dgf dfizd s ted ydz" -~ Is
LOdB COdzgd™ o fsctcOdBdsj ETAP

1 OC dz8 yd deqd J

1 Oy dz" aiss f 5B L dzgj ecjIsd&y mMudlsOj lsmw t
dzj fd dizdzj Isted ydz' n Ss¢ ts9 CstetslsC 5G 15 L Odsr
dzj M dBsclsj sted ydz" » IstejanWOLd 7 yjfj2 odzdwijls
dzs d d&zO B jLBHf OMdzsmis! tcOB Y~ . [ JIstsH n
MmMif cOo dz'iy Ishis 52 L OHOYYJ 2. [ Odzdz 2 d3d IstsH
dzy Md d3dzj Is te d y déis 2y dndd dy)jislg telz y dzts 2 , 9 J H! s HO
dme dzs ydls Mtstslsdatsh j dzd v , SB kzMmdztse dzj dzdz j
MowL Odadz" = ) daed d3d thdzsy dzj dzd?2 Hted toj " j da
CoteslsCdn LOR COdzd?2 MmdzjuHizjl ftesoatsudl! |

76



SHd?2 Miskzfjdd &Ofevyjddy, O jj §0tOd
SlsdzsmMdlsj dzt dz" = JHdqddyOn, HtdojH]jdedzr = €

H O dzdzts 2 tcOB IS j H dzw teOMmyy IsO oz @3 S3@3gztf &
dfytsd LEjhY dilssn  hdddisedud 7 hhb
tOL dztsy § ded d  dzgj Md d3d34 Isted ydzs?2  Mmdmisj &3 94
MsmlsOo s hdo: fWwdks2, GetOlsds?2 d dzdjs
d B3q s Oy d s dgtiets  dzd @ oD@z SO dajdfdB3Bsbfo Bt
B COdedY B dZO HtcddzwIsO oSO BBA BEJIAP .
o ftsdzdzj dzdd tcOMmMyjlstse ZO tHJdOSC o -
Y4 dzdz’ § fl f sdishi s ftesCteORBRO ETAP.

d
&
Lzd 5OO®R, fodzyjdd B Ijstejlsduyj NSdd

£ et
Ll 7 IS O)

74
74

s dmMsS dzdlsj cOlskzter

N ltesj CIsdeso Odzd 4 + dzj SIsted yd M€
mMsed] HdW okLtse [/ S . 1. | ¢, ]
sd3dL HOI. 1985. 312 M.
Htse ¢. Z. [MtsB j dzdetsisd tOMyjlsO
BfMilse jdadzr = dzlzyH 1 dzj SlstedyJ M dna
s 2 dzOkz ¢ d: 9L G dzW H BsdzsH ™ A z
Cts@ s 8l tds@den ¢ adifCgiEtzgdy G dzin ¢ &z d30 dzd L

CdeW . 6ltctsL dz" 2. 2020. . 64
A. C. t Ofmuyd Is IstsC 59 CotetslsC 5
ts d f smistsw dzdzts G 5 stsC O: [ JIsts
Oded® s HdMydfdzddeg Auvwete ' j
v
)

) C
§g<
N &= = |
— A
oa" N
)
m'Lr

g,
&
T

Q—.
- ~X Q=
Sor
1}

~ R
g H T

X~
o &

U
C
6

W G

CFIUSNIGEAIFTF VA GO
g8 &

7§+
ITHF o N3G
B9 agtI

lw. 2015. 40 M.

d. z. LicOo dzj dalf} ¢ Is @15 ¢ dzd & O dzgz
Hdzsdz ftesyd MMy . Rzl BtedzOydsdedz § s
Clstetst dzgj e 4 Isd ¢ O, 1dz;§lststslsg.-.dzdg® d
dzd tets 0 Odzd j d dda¥W stced3Oyd tsdzdz | Is j A dzts dz
so XVI I d3 JOzHEEEd tdag hydeth X sz ¢ tsdzW j toj dzy
tcOdzlsses . w348 dzgmE. 2020. w. 44
vdzt wdzgtse v, 6. Cdzj ClstesdzOcdzgdIsdz J § Jtoj -t
Isj BBO~ : zud B dzd € H dzw L dzy SIstetslsy . d
QaO: Cdzj cecdw. 1970. 520 M.

6.RAzW stet3OUYUd® 2020 GEtsHO [ ¢ cr kzh Odze d dzf
http://www.barqitojik.tj/about/dependents/generation/256/196298/0OIs © B tc Oh j

3 o g Tewm oIS
Te I d %+

28.09.2020).

7.1 dmMOdzd 4 i tc 5 G tc © d3digtps:/gtap.pom( H QUKL : 5Bt ON j
28.09.2020).

8.1 kmj o S. 1. 4o toj d3j dzdz | ftotsc tc OBAdBdz" |
CteslsC dn LOd3r € Odzd 2 / S. 1., | 2Mmi o, o . |
Cdzj CscssBBiGzH B Odzd J: 1 S M d22@QBOYydw d tj cC

77


http://www.barqitojik.tj/about/dependents/generation/256/196292/
https://etap.com/

Ul s 621.311 25; 621.311.18.018.782. 3; €

toayr v (tRITRY[HS (B wfuudl[cozre uvlsd
1¢13$¢ RC 1 Yt drRy L2138 fLfrrv 1t
¢-z IGdeHBS

1 O0ydosdzOdzt dzr 2 dmmdz Hs9 Olsj dz' MEd2 kdzd
d dzdzts Is Opydf™w . 9 " B tstc © 1ddzjfSidstcotsjttmCtfic z H ts 9 O dgd W Htstjlz
BjlssHT ©OMYjkO0 ksCts C(SEtkStsct L Od DAY, )
Ulbtds Y] shY  dOyOd disj L dOyjdd) fitdsh
LOR COdd™Y d L dOyjdedj 1 Ist=i2 da® frylsifsodgiprazlsh j & 1tc jods
tcOfmyj sdetsets otej d3j ded tOL dizr COdedw Y tsotej Y HJdadats?2 Yy
&34 dzj ded v tczCtsosHW N d di3gd ¢ OL Odzd W di3d i ts tc O fi1
BjdzHlzjlsfw &sjlssH kdfsern Stede ™R .1 v kst e jlsig i
SHgUjMS B2 MeMsOodveh j2 ktC0 (sslsCsets L Oc
il bsSCO Sttt L O®R ¢ Oddvkodnd wisdeL of s de te
o ydmdzdlsj d &6 o jcOp slezOztbdyr j ¢ C M i tEd d3j dal
d SbtesMlsOdzydwvrs d §oHMIsOdydwes HOd oL @3ty dzsf
fMls@odzws h j2 HEt EMlsOdsodeh jcsmy L dOyjddy. I
Bzj SHBSC O ds Elssydy ddf:! , d&s fkks! &jssHdSd
oMMy sfttjHjdjd (jedsnduinis?2 MemMisos
LOB COdedY Hdzv ftosdLotsdz desets RBsdE] dzels O o tcj d3j dzed
EHOM) dzdzgsfylsd ktsySd CtteslsCtets L Od COddY, CSEHO
f 5ctej M dats mlevdj, Is " ffcardz § sdssh d ksdfser o Ctder R. [
Bjlasuffsor j Cttde’j ftdojHjdr ©OLdF j §0OSlsdyuj MmS

sdzs yjor g flgze d BtsH dzr 2 ftetsyj fif, CtetslsC 5 L
MsfMisOodve h OW [CO CttetslIE®OW L Odsids@dedew & h OF j tsd
LO®R COdzdw, EHOMj ddzsfmils: , Isdftser j Ctwder j, ¢6Jdz to

THE PERIODIC COMPONENT OF THE CURRENT SHORT CIRCUIT
CALCULATION AT AN ARBITRARY TIME
Abdullo Majidov

National research University "Moscow power engineetmgjitute” (Moscow)

Annotation. Simplified methods for calculating shanircuit currents are allowed for
selecting and checking electrical equipment, if their error does not exed@¥h.5This determines
the initial value of the periodic component of teRortcircuit current and the value of this
component at any time, up to the estimated opening time of the damaged circuit. Recently, the
standard curve method has been recommended for practical use in the guidelines for calculating
shortcircuit currentsThe method of typical curves is used to determine the periodic component of
the shorcircuit current at any time. Calculating the shartuit current at any given time is
massive and requires a lot of computational work. In the XXI century, field iexgreis at model
power plants and substations made it possible to determine the change in the periodic component to
a steady value. The resulting standard curves were subsequently refined several times, but the
essence of the method remained unchangedhisnpaper, we consider the determination of the
periodic component of the current at the sloncuit point for an arbitrary moment in time with a
relatively small electrical distance of the shartuit point, when the approximate calculation gives
significant errors, is performed using standard curves. To justify the correctness of the method,
standard curves are used, and various practical mathematical examples are given.

Key words: transient, shottircuit, periodic component of the shaitcuit curent, aperiodic
component of the shedircuit current, distance, typical curves, generator, motor.
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