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INVESTIGATIING THE ANGULAR NON-SYMMETRY OF THE LOAD
NON-UNIFORMITY COEFFICIENT IN 0.38/0.22kV POWER GRIDS BY THE
METHOD OF STATISTICAL ANALYSIS

Issues on determining the non-uniformity coefficients of noncompleted one- phase and
two-phase sections of the Armenian power net of 0.38/0.22 kV by the method of statistical
analysis is considered. The conformity of nonuniform coefficients of single-phase and two-
phase loads of power transmission lines of urban and rural nets of 0.38/.0.22 £V to the regular
Veibulle distribution is revealed, and their characteristics are determined.

Keywords: non-uniformity coefficient, variation series, technical loss, integral index,
mathematical expectation.
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M.A. APAMSIH
CJIEACTBUSA, BBITEKAIOINUE U3 TEOPUU QJIEKTPOMATHUTHOI'O
oJIsA

W3 Teopuu 37I€KTPOMArHUTHOTO MOJsT MakKcBela MOXKHO BBIBECTH BPEMEHHbBIE (YyHK-
LUK MEXy BEIMYMHON BEKTOPHOIO MarHUTHOTO MOTEHIMANa U 3eKkTpudueckuMm A = Et u mar-
HUTHBIM A = Bl nonssmu. 311 QyHKIMHK, aHAJIOTUYHO MOJIHOM cHcTeMe ypaBHeHHH MakcBeria,
MO3BOJISIIOT TPH 33/IaHHBIX HAYAJIBHBIX W TPAHWYHBIX YCIOBHSX PEIIUTH JIOOBIE AJIEKTpOMar-
HUTHBIE 3aJjauu.

Kniouegvie cnoga: teopusi 371€KTPOMArHUTHOTO OIS, BpEMEHHbIE (DYHKIIUH, DJIEKTPO-
MarHUTHBIE 33a4H.

BBenenue. Teopus snekrpomarautHoro noiist (TOMII) MakcBemna moctpoeHa
3a JIecsTh JIeT ¥ onyOiuKoBaHa B Tpex Oonbimx padorax [1-3]. Ilpu sToMm Ob1IO yUTEHO
BCE, YTO OBIJIO M3BECTHO K 3TOMY BPEMEHHU B TEOPHHU HJICKTPOMArHUTHBIX SIBICHHM.

B [1] ObuM UCTIONB30BaHBl TEOPETUUECKUE U IKCIIEPUMEHTAIBHBIE HCCIIE0Ba-
Hus M. @apazges [4,5] u BeiBeneHs! ypaBuenust TOMIT:

rotH = §,divD = 4np,div8np =0,B =rotA,E = —gradoy,
1
8up =VEE==04/5 0=, pdV/r.

" 4me
B mepBoii rpyrine ypaBHeHUH HE OIpeesieHo, YTO MPEICTaBIseT COOOU TIIOT-
HOCTB TOKa §.
Bo Bropoi#i 6onbmioi padote [2] mepBas Tpyrina ypaBHEHHH MOJIsi 3HAYUTEILHO
yBEJINYEHA:

(I rpymma)

rotH = 6, rotE = — aB/at’ divD = p E = [vB] — dA/0t — grado,
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D = ¢E, D = &E + P,8,, = /5 +yE, 8., = 9P/, rotA = uH, (1 rpymna)

divA = 0, div8p, + %/5. = 0

Oco0eHHOCTBIO YpaBHEHUH BTOPOU TPYMIIBI SIBISIETCSI TO, YTO BriepBbie B TOMII
BBEJICHO TIOHSITHE TOKA CMEIICHUSI B 3HAMEHUTOM ‘‘ypaBHEHUU UCTUHHBIX TOKOB’:

C=R+D. (1)

B tperbeit Oomnpinoii padore [3] MakcBe modTH 3aBepIIniI IOCTPOSHHE CBOCH
TEOPHU:

rotH = 6, divD = p, E = [vB] — 0A/0t — grade,

D=¢E,§= aD/at +VYE, 8,, =VE, (TII rpymma)

Sen = aD/at , B =rotA, divé,, + ap/at =0

B nmannoii paboTte UCTIOIB30BaHbl YPaBHEHHS JIEKTPOMArHUTHOTO OIS, TPUBE-
nennsie B [1-3], u BbIBelleHbI ypaBHEHUs pazmepHocTeld (YP)Mexny BennunHON Bek-
TOPHOTO MAarHUTHOTO MoTeHIMana |A| = A 1 HaNPsHKEHHOCTHIO DIIEKTPUIECKOTO mMojist E':

A =Bl (2)
A= Et, (3)
Bl = A = Et. (4)

1. 3agaua nanHoro ucciaenoBaHus. llenbro JaHHON pabOTHI SBISIETCS BBIBOJ
cooTHoteHuH (2)-(4) ¥ BBISBIICHUE BBITEKAIOIINX U3 HUX CBOWCTB. B paboTe rmokaszaHo,
YTO 3aBUCUMOCTH (2)-(4) MOKHO BBIBECTH TaKXe W3 “‘ypaBHEHHS pa3MepHOCTen’ (u-
3MYECKHX BEJTUYHH.

2. BoiBoabl 3aBucumocteii A(B) u A(E) u3 TeopuH 3JIEKTPOMATHUTHOIO
noJss. B nanHoOM mccnenoBaHuu BUXPh (POTOp) JFOO0T0 BEKTOpa MPEJICTABISIETCS HE B
TPEXMEPHOI 1eKapTOBOM CHCTEME KOOPAMHAT, a, KaK B [6], IpH U3y4EHNUHU pacipocTpa-
HEHUS TUIOCKHX 3JIEKTPOMAarHUTHBIX BOJIH. DTOT MOJXOJ HaMU MCIIOJIb30BajCS B [7-
11] mpu paccMoTpeHnH 3a/1a4 B 00JIACTH DIICKTPOMATHUTHBIX SIBIICHHH.

Wrak, npencraBum ypaBHeHMs MakcBemia [1-3], BbIpakaroliye BEKTOp Mar-
HUTHOW MHIYKIIUU C BEKTOPOM MArHUTHOT'O MOTEHIMANIA:

10MAl 4 5(AR]A) 5y

B:rBZEE :vat rvat'

)
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Ha ocHoBe ypaBHeHust pasmepHocTeii Makcemna [12] a1t OTHOPOIHOM H30TPOTI-
HOW MaTepuaiIbHOHN cpebl u3 (5) MOKHO MOIYIUTh

|A| = A = BL. (6)
Teneps MpuUBEAEM BBIBOJI, BRIpaxkaromiuii |A| = A depes HAPsHKEHHOCTH JJIEKT-

pudeckoro nions E. [pencraBum ypasaenns Makcsemna [2,3]: E = — aA/ ¢ BBUIE VP
= = 0A
RE = —R > (7
W3 sT0ro0 ypaBHEHHUS CIeIyeT HCKOMOE COOTHOIICHNE

A = Et. ()

TakuMm oOpa3om, U3 ypaBHEHUH 3IEKTPOMArHUTHOTO 10T MaKcBeIuia ClIeyroT
(dopmyiisl (6) u (8), clie0BaTENBHO, MPOCTHIC COOTHOIICHUS:

Bl = A = Et. (9)

Teneps nokaxem, uto (6) 1 (8) MOXKHO BBIBECTH M3 “‘ypaBHEHHH pa3MepHOCTEH”
MakcBenia, KOTOpbIE SIBJISIOTCS CIIEACTBUSIMU BPEMEHHBIX HHTErpaIbHbIX (pyHKwmi [12]:

q/i=®/p =A/E =t. (10)

W3 stix ypaBHeHwuii cienytor Gpopmyssl (6) u (8). A u3 @/ =t MOKHO BbI-
Bectu (opmyny (6). JeiictButensHo, yunThiBas pasmeprHoctd @ = Bl%, ¢ = El, ¢
yuerom | = vt u3 (10) nonyuum popmyiny (6).

[Tokaxem tereph, uro 3 YP (10) moxxHO BbIBecTH 00ImIee cootHouieHue (9).
[Tokakem 4TO, UCTIOJIB3YSI PABEHCTBO

q/i=o/¢ (11)
¢ yuetoM pasmepHocTu: @ = Bl?, ¢ = El, i = q/t, MOXKHO HOIY4HTh BbIPaXKe-
uue (9):
Et = A = BL (12)
Jlerko moxaszaTh, 4TO 3TO BEChMa MPOCTOE BHIPAKEHNE MOYKHO BBIBECTH M3 BCEX
VP pusnuecknx BenwmunH MakcBea.
Temepsr paccMOTpHUM CBOWCTBA, BEITeKaromue u3 (12).
3. BoIBoabI pelieHuii MoJIHoi cucTeMbl ypaBHeHuii MakcBesia. [Ipencras-

neHnbie B [1-3] ypaBHeHHsT 000OIIEHBI B TIOJIHOW CHCTEME YPaBHEHHH DJIEKTPOMAarHUT-
HOro noJist Makcea:

rotH = 8., + 9P/, (1), rotE = — 9B/, (1), divD = p (11D),
divB = 0(IV), D = ¢,E,B = g H, &,, = YE (V).
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[IpuBenem obiee pemenue 3ot cucremsr u3 (12). Onpenensist E u3 (9), MoxHO
nosyuuTh pemenue H = vD, ;. U3 3Toro *e pemeHus MOXKHO TOIy4YUTh

=rc/vu=vD/euves,
H=E/ D /& uv? 13

TaK Kak g V2 = 1.

CTano GbITh, IS CKOPOCTH PACTIPOCTPAHEHHS HIEKTPOMATHUTHBIX BOJH B OJHO-
POJIHOI M30TPOIHO# Cpefie ¢ KOHCTAHTAMH Eg, [lq, Y (WM B BAKyyMe) MOKHO TIOJTydHTh
COOTHOIITEHHUE

Et = vu,Ht = vu,ve, Et, (14)

OTKyza

v =4/1/eqta, C =/ 1/&op0. (15)

U3 (9) MOXXHO BBIBECTH CBSI3b MEX[Y CKAISIPHBIM JIEKTPUUYECKUM (P U BEKTOP-
HBIM MarHUTHBIM A IMOoTCHUIHAaIaMH, IMOJTYUCHHYIO U3 PCHICHUA TMOJHOM CHCTEMBI YpaB-
Henuit Makcernna [13]. st aToro cneayer o6e gacTu (9) CKaISIpHO YMHOXXHUTH HA V:

@ =FEt-v=FEl=vA=vA (16)
Cootnorrenue (9) no3BossieT BeIBeCTH (popMyity TeopeMbl Y MoBa-IloiHTunra:
S =[EH] =P. (17)

Jokaxxem 310. [IpencraBum HanpspkenHocth E u H B BekTOpHOH (opme:
E = RE, H = #H, BeKTOpHOE NPOH3BEIeHNE KOTOPHIX JaeT

[EH] = [RF|EH = REH = S = P = AVu,H - Ve, E = REH. (18)

BoiBoabl

1. 13 Teopuu 31€KTPOMArHUTHOTO TIOJISI U M3 YPaBHEHUH pa3MepHOCTel (husu-
YECKHX BEIIMYMH BBIBEICHBI BpEMEHHbIE (DYHKIMOHAIBHBIC 3aBUCHMOCTH MEXKTy BEIHY-
WHOW BEKTOPHOTO MAarHUTHOIO TOTEHIMAa U HANPSHKEHHOCTBIO IIEKTPHUYECKOTO ITOJIS
A = Et, a Taxke MKy A U MarHuTHON uHIyKIe A = Bl.

2. Bpemennbie ¢pynkiun A = Bl u A = Et 103BOJSIFOT UCCIIEI0BATh JIEKTPO-
MAarHuTHOE I10JI€ M BBIBECTH HOBBIC COOTHOIIICHHUS 3TOTO TOJIA.
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U.Uu. uruusuv

ELEUS,rUUUSGLhUULUL HUESh SEUNRE@3NRLLS UMSUTYN
<GSEUYNR@3NRL

Uwpuybph biGYunpwdwquhuwlwi nwownp wbunygniuhg Ywpbh £ wpunwdt) dwqup-
uwlwu yehunnpwwu wynnbughwih dbdnipjuu dwdwuwlwihtu $niuyghwubptu biEyunpwlwu
A =Et L Jwquhuwlwu A = Bl nuwownbph dhol: Uwpuybh EGYwpwdwquhuwlwtu nwownp
hwywuwpnwubph |phy hwdwywpgh tdwuwyny npwiup uygptwywu b Ggpuwiht wwjdwuubph
wnwynipjut ntwpnuw pny| U wwihu k] gwuugws EElwnpwdwquhuwywu futunhp:

Unwugpuyhti pwnbp. LEyunpwdwquhuwlwt nwonh wbunyeniu, dwdwuwywihu
dniuyghwubp, biEYunpwdwqupuwlwu fuunhpubn:

M.A. ARAMYAN

CONSEQUENCES CAUSED BY THE THEORY OF ELECTROMAGNETIC
FIELD

From the theory of Maxwell electromagnetic field, time functions can be deriven between
the values of the magnetic vector potential and electric A = E't and the magnetic A = Bl fields.
These functions are similar to the full system of Maxwell's equations, and for the given initial
and boundary conditions, allow to solve any electromagnetic problem.

Keywords: theory of electromagnetic field, time functions, electromagnetic problems.
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