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BOOCKOHANEHUU METO[ PO3PAXYHKY NIKOBUX CTPYMIB |
BTPAT HAMNPYI B MEPEXI EJIEKTPOMNOCTAYAHHA N'PYMNA
MALLWUH KOHTAKTHOI 3BAPKU

3anpononosanuii HabnUdCEHUTT MEMOO GU3HAYEHHST NIKOBUX CMPYMIG [ 6mpam HANpyeUu 6 eleKmpUudHill Mepedici
JHCUBNIEHHA 2pynu Mawun Koumakmuoi 3eapku (MK3). Ha npuxkniadax nokazama 6Ucoka egexmusHicms memood, AKitl
Modice Oymu 8UKOPUCMAHULL NPU NPOEKMYB8anHL Mepedic erekmponocmayanis MK3 3 memoro 061pyHmoeanozo smeHuenns
KanimaibHux 6UmMpanm Ha Mepesicy npu 2apaHmosanomy 3abesneyerni HeoOXioHo2o pieHs Hanpyau 6 Hiil.

Knwwuosi crosa: nikosuit cmpym, empama Hanpyzu, el1eKMpUuHa Mepexcda, MAWUHA KOHMAKMHOL 38apKu,
dyuxuyin po3noodiny, maxcumanvhe po3paxynKkoee 3HAUEHH.

KonTakTHa 3BapKa € OXHUM 3 IIHPOKO PO3IIOBCIOKEHUX BHUIIB 3BApPKH, i YacTKa, o ckianae nmoHax 40%, 3pocTtae.
Mamnau  koHTakTHOT 3Bapku (MK3), pobora sIKMX XapakTepu3yeThCs HEBEJIMKUMH 3HA4YE€HHSIMHU KoedilieHTa

BBIMKHEHHSI Kk, CTBOPIOIOTh 3HAuHi 3a BEIUYMHOIO CTPyMOBi HaBaHTakeHHs[1].3a HarpiBomMm Mepexa

esiekTporioctadanHs rpynu MK3 obupaerbest 3a epekTHBHUM cTpyMoM [2, 3], a mIKOBI CTpYMH HEOOXiqHi i1t BHOOPY
3axucTy. Bumora 110 piBHS Hanpyru B Mepexi >KUBIICHHS I'PYNU MallMH KOHTAaKTHOI 3BapKW 3a3BHYail € OJHUM 3
BUpINIAJBHUX UYWHHHUKIB, IO BIUIMBAE Ha OCTaTOYHMH BHOIp €JeMEeHTIB Mepexi (uexoBoro TpaHcdopmaropa,
LIMHOIIPOBO/A), OCKLIBKU3HIKEHHSIHANPYTH Ha 3atuckadax MK3 nonan 10% mosxe npu3BOANTH 10 BUHUKHEHHS Opaky
3BapHOro 3’€1HaHHsA [1].

ToyHO MakcHManbHI PO3PaXyHKOBI 3HAUCHHS IIIKOBHX CTPYMIB 1 BTpaT HAampyrd MOXHA 3HANTH, SKIIO
KIJIBKICTh 1 MAlllMH B TpyHi He mepeBuinye 16-17 - 3a (GyHKIISIMH PO3NOALILY IMIKOBHX CTPYMIB 1 BTpaT Halpyrw,
PO3paxOBaHMMH IUIIXOM Iepedopy yCiX MOKIMBUX BapiaHTIiB OJHOYACHOTO BBIMKHEHHS 3BapIOBAILHHMX MAaIlWH,
3aCTOCOBYIOUYH PO3pOOJICHY yHIBEepCalIbHY Nporpamy [4] po3paxyHKy CTpyMiB 1 Hampyr yciX AUISHOK €JIEKTPHUYHOT
Mepexi xuBieHHs rpynmu MK3 npu Oyzap-sikoMy neperniky BBiMKHeHnX MamuH. [lepeBipka girounx Bka3ziBok 3 BuOopy
Mepexi enekrpornoctadanus rpynd MK3 [2] Ta ix momepennsoi pemaxmii [3]amst HeBenukux rpyn marmmH (7= 16)
BUSIBUJIA, IO LI METOJWKH 3aBHUILYIOTh PE3YJIbTaTH pPO3paxyHKy IMIKOBHX CTPYMIB 1 BTpaTH HANpyrd, BHACIIZOK YOTO
HEOOIPYHTOBAHO 30UIBIIYIOThCS KalliTaJIbHI BUTPATH Ha MEPEXKY.

[pu Oimemmi#i 3a 16-17 KiTBKOCTI 3BaprOBAIFHUX MAIIMH HEOOXimHA po3poOka HAONMIMKEHWX METOHIB, IO
3MEHIIYIOTh 00csTu obumncnenb. Kpim [2, 3], B [5] Oymu 3anpomoHoBaHi MeToan «['paHmYHHX (QYHKIIH po3momiry»
(I'®P), «Bunankosoro Bubopy» (BB) Ta «baratokpataoro Bumaakosoro Bubopy» (BBB). B metogax '®P, BB, BB
3MEHIICHHS KITBKOCTI PO3PAXYHKIB MOCATAETHCS IIISIXOM PO3MOALTY 3BApPIOBATBHUX MAIIWH Ha 7 TPYI B 3aJIeKHOCTI
Bix kimbpKocTi (a3 MK3 i Toro, o saxux ¢a3 BoHH migkmodeHi. [lani mpyu po3paxyHKy OpuOIU3HUX (YYHKIIH PO3IOALTY
HIKOBUX CTPYMIB 1 BTpaTH Halpyrd 3 METOI 3MEHIIEHHs KUIBKOCTI CXOAMHOK Ha HUX PO3IVISIAIOTHCS BXKE HE BCI
MOXJIMBI BapiaHTH OJHOYACHOTO BBIMKHEHHS 3BapIOBAIHMX MAIllMH, a yCi MOXJIMBI BapiaHTH OJHOYAaCHOTO
BBIMKHEHHS PI3HOT KUIBKOCTI MamMH 3 Tpyn.Po3paXxyHOK BHKOHYETBCS 3a CepelHIM 3HAYeHHsM KoedilieHTa

n

BBIMKHEHHS Kk, =— ZkBj Jlns KO’KHOTO 3 BapiaHTIB 3 BHUKOPHCTaHHSAM aiuroputMmy [4] po3paxoBYIOThCS ITIKOBi
J=1
CTpYMH, BTPATH HANPYT Ta HOTO HMOBIPHICTH 32 BUPa30M
k
- G difj_p Y4
P=l]CaR" 1=k W
i=1

ne i - NOPSNKOBUH HOMEp IPyNH; Kk - KUIBKICTB IpyI; mi; - KUIBKICTh MAalllMH, IO BigHeceHi 1o i -Toi rpymu;g; -
KIJIbKICTh BBIMKHEHUX MAlIHH Y [ - Till rpy1ii.

3a OTpUMaHNMHM 3HAYEHHSMH ITIKOBUX CTpyMiB (a3, BTpar JiHIHHUX HANPYT Ta iX HMOBIPHOCTSIMU PO3PaxOBYIOTHCS
¢GyHKIIT po3NOAUTYy KOXHOI 3 BEeNMYMH. 3HalaeHI (yHKUII po3Moaily BUKOPHCTOBYIOTHCS JUIsl BU3HAYECHHS
MaKCHMaIIbHUX PO3PaxXyHKOBHX 3HAYCHb ITIKOBHX CTPYMIiB 1 BTpaT HANpyTH, IO MOXYTh OyTH TEpEBUILNEHI 3
IPaHHYHOKO HMOBIPHICTIO €, .

Kpim posmoxinry mamwmH Ha rpymu, B Meromgax I'®P, BB, EBB 3MeHIIeHHS KiIbKOCTI OOYHCICHb OCATAETHCS
po3paxyHKoM (3 3aracoM Ae ) numre DinsHOK QYHKIiH PO3HOIiNy 10 JOCATHEHHS HUMH 3HaueHHS 1 — e, + Ae .

© Hoepiousax HM., Yoosiuenrxo K.A., €zoposa I.B., 2013
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Henonikom meronie '®P, BB, EBB € Te, mo B onHiil rpymi ONWHSIOTHECS 3BAPIOBANIbHI MAIIMHU, BIUIHB SIKHX,
BHACIIIOK iX pi3HOI MOTYXXHOCTI Ta BiAICTaHI BiJ| JpKepeia >KUBJICHHS, Ha IIyKaHi BEeNWYMHM (IiKOBI cTpymu (a3 Ta
BTPaTH HAIpyr) BiIpPi3HAETHCS cyTTeBO. Tomy B Metoni I'®P po3paxoByloThcs MakcHMalbHa Ta MiHIMaJIbHA (YHKIIT
pO3MOmiNy, SKi OTPUMYIOTHCS, SKIIO TPH OOYHCICHHA YCiX CXOAWHOK (QYHKIT pPO3MOOUTYy 3 KOXHOI TpyIH
0OMpPaTUBBIMKHEHUMH 3aJaHy KUTbKICTh HAWITOTY)KHIIIMX 3BapIOBAJIbHUX MAIIMH — IS MaKcHMalbHOI (QyHKIT
pO3MOAiNy Ta HaMEHII MOTY)XHUX — I MiHiManbHOi. B MeTtoni BB BBIMKHEHI MamIMHU 3 TPYNMH KOXKHOTO pa3y
00HMparOTHCS BUTIAJIKOBUM YMHOM, a B MeToJi bBB aist koxkHOT cxoanHKu GYHKIIT pO3HOALTY pO3paxoBY€eThCs KiIbKa
opauHat meromoMm BB, ski Hamami ocepenHroroThes. OTke, meron I'OP nmae TiIbKH MEXi, B SIKHX 3HAXOIUTHCS
crpaBxkHs (QyHKIis posnojiny; Merox BB, mpu ioro 6araropa3oBoMy 3acTOCyBaHHI, Aa€ (YHKIIT po3mominy, mio
CYTTEBO BIIPI3HSIOTHCS OJHA BiJ ojHOT; a MeTox bBB norpedye 3HauHMX BUTpAT 4yacy, OCKUIBKH KUIBKICTh (DyHKIIH
PO3IMO/iTY, IO OCEPEAHIOITHCS, SIK CBIAYATh pe3ysIbTaTd, Mae Oyt He MeHIre 15-20.Takum YHHOM, BIOCKOHAJICHHS
METOJiB PO3PaxyHKy MIKOBHX CTPYyMiB i BTpaT HAmpyrd B MEPEXi KUBICHHsS IPYNH MalldH KOHTAKTHOI 3BapKu €
aKTyaJbHHUM.

Mertoro poboTH € OOTpyHTOBaHE 3MEHIIEHHS KaliTalbHUX BUTPAT Ha MEPEXY €JEKTPONOCTa4aHHS I'PYIH MaIluH
KOHTAaKTHOI 3BapKH 3a YMOBH 3a0€3I€YCHHs HEOOXiMHOTO PIBHSA HANPYTH B Hill IUIIXOM pO3poOKH e(heKTUBHOTO
METOJ]a BU3HAYCHHS ITIKOBHUX CTPYMIB 1 BTpaT HalpyTH.

VY crarTi OOIpyHTYBaHHS Ta IepeBipKka METOJa PO3MIIANAETHCS UL BUIAJIKY JKHBJICHHS DY MalliH KOHTaKTHOI
3BapKH Bijl HEPO3TAIY)KEHOT0 IHHOMPoBoAa. et miaxin Moxke OyTH 3aCTOCOBAHMIA 1 AJIsl PO3rayKeHOT Mepexi.

VY Mogeni koxkHy ofHo¢aszHy abo ¢dasy Garatodasnoi MK3, mo mpaitoe 3 koedilieHTOM 3aBaHTaXeHHA £k, ,

IIPEICTaBISIEMO OLOPOM
. 2 2
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3 Sy -sing, -k,

ae S, , U,, cos¢, - HOMIHaIbHI MOBHA MOTYXHICTh (0gHO(MA3HOI 3BapIOBaNBHOI MamMHN abo (das3u Garatodasnoi),

Harpyra Ta KoediuieHt notyxuocti MK3.

Ines HoBoro «KommiekcHoro mudepenmioBanoro» (KJI) merona momsarae B ToMy, IO U KOKHOI 3BapIOBAIBHOL
MAaIllMHA Y KOMIUIEKCHIN (opMi pO3paxoBYIOTHCS MIKOBI CTpyMH ycixX (a3 1 HmagiHHs TPbOX JIIHIHHUX HAOpyr Mpu
HIIKITFOYeHH] 10 Mepexi TuTbkH 1iei mammHu. Hanpuknazn, mis ogHodaszHoi 3BaproBalibHOT MaIlIMHK, HIiAKIIOYEHOT 10

¢a3 A, B HEpPO3ralyKEeHOTo : z, I, Z0!
IIMHONIPOBOAY 3 IUTOMHUM OHOPOM Z g ‘ — = —
Ha BiJICTaH1 / BiJL LIEXOBOI'0 — — Um’
Tpancopmaropa 3 onopoMm z, Ta EPC z, jB 2.0l i o Zay
Q)asEA, EB» EC (puc. 1), ctpymu ¢as: _ . I Sl B _ .
I'A _ EA _EB : i . V‘I sc2 | Ueas
. 2§T +2‘§m0 .[+23M 1 ()
Ig=-1,; Ic=0 — —
Ta MajiHHS JIHIMHUX Hampyr (B BHpa3ax
inmexcu: 1 — Hampyra Ha JoKepedni Pucynox 1 — Cxema 0ns pospaxyHky nikogux cmpymie i naoins
JKUBJICHHSI; 2 — HA HaBaHTaXeHHi; 12 — Hanpyau npu niokmovenni oonogasnoi MK3 oo ¢gasz A, B

HaJiHHS HalPyTH B MEPEexi):
AU 1o =U 451 U gy =21 y(2; + 210 1) ;AU g1y =Uper =Uper = =1 (2, + 20 D)5
AUcyi» =Ucat —Ucup =—14(z; + 20 1) -

JaniBu3HavatoThest GYHKIT pO3IIOIUTY ITIKOBHX CTPYMIB KOKHOI (ha3i iBTpaT TphOX JHIHHUX HAIPYTOKpPEMO, IO Yep3i,
aye 3a €JMHAM AITOPUTMOM, SKHHA PO3TIITHEMO Ha MPHKIAAI ITKOBOTO CTPyMy (a3u.MamnHUPO3NOIIIIOTECS Ha 7
rpym: go mepmoi BigHocmmo MK3, ski He migKIOYeHi M0 po3paxyHKOBOi(asw. [HIII 3BaproBaiipHI — MaIIWHU
CHOYAaTKYyPO3IINISIOTECS Ha JBI TPYIH B 3aJEKHOCTI Bif BeMWYWHU (a3 CTPyMy, MOTIM KOXKHA 3 OTPUMAHHX TPYI
JUIMTBCS B 3aJISKHOCTI BiJ] BEJIMYMHU MORYJS CTPYMY IO THX Iip, IOKU 3arajbHa KUIBKICTh I'pYH HE CTaHOBHTHME 7
abo ctpymu asu B KOXHIIl 3 Tpyn He OyIyTh OJHAKOBi. B pe3yibTari B KOXKHIH 3 IpyI ONUHATHCS MAILMHH, BIUIMB
SKUX HA BEIUYUHY CTPYMY PO3PaxyHKOBOI (pa3UBIAPI3HATHMETHCS SK MOYKHA MEHIIE, 10 1€ MOXKJIUBICTH CTPYM Bif

KO>KHOI 31 3BapIOBAJIbHIX MAILMH IPYIIH 3aMiHUTU cepenHiM 3HaueHHsM [ ctpymy rpymu.Hapani, sik i 8 Metogax 'OP,
BB, bEBB,o6uncnenHs BeneTbes 3a cepeAHiM 3HaYeHHSIM KoedillieHTa BBIMKHEHHS,pPO3PaxOBYEThCS TUIBKH JUISHKA
GyHKUii posnoxiny Bix Hynas 0 JOCATHEHHs 3HadyeHHA 1—e, + Ae .Ilpu pospaxyHky ¢yHKUii posnominy

PO3TIANAIOTECS BCI MOXIIMBI BapiaHTH OJHOYACHOTO BBIMKHEHHS Pi3HOI KUTBKOCTI MammH 3 Tpyn. VIMOBIpHICT
KOXKHOTO BapianTta ojHouacHoro BBiMKHeHHs MK3 Bu3Hauaerbcs 3a (1), a MIKOBHUI CTPYyM- IUIIXOM F€OMETPUYHOTO
CKJIaJaHHA CTPYMiB BBIMKHEHHX MAIIHH 3 TPYII:
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k
I= Z%’ Ay s
Ie i - IOpPSIKOBHIl HOMEP IPYNH; K - KUIBKICTb IPYI; ¢; - KUIbKICTh BBIMKHEHHX MAIIKH y i - Tilf Ipymi.

Jtst o6y noBu GyHKIIT po3moAiny MKOBOrO CTPYMY BUKOPHCTOBYETHCSI MOAYJIb CyMapHOro ctpymy [/ .
Ha BinmiHy Big mikoBUX CTpyMiB (a3, mpu po3paxyHKy (QYHKLIH PO3NOAULY BTpaT Harpyrd (HAIpUKIAL, IS
JiHiIAHOT Harpyru AB), ans koxHOro 3 BapiaHTIB ofHouyacHoro BBiMKHeHHs MK3 3 rpyn ¢ mouarkyno cepenHiMm

naninaam Hanpyru AU 4p15.; ¥ KOXHIl 3 & rpyn MK3 po3paxoByeTbest CyMapHe NMajiHHS Halpyr

. k .
AU y4g125 = 2.9; " AU 4p12ci -
i=l1
Brpara Hanpyru Ha KoxHiIA cXoauHLI (QyHKLIT pO3MOALTY PO3PaxOBYEThCS SIK PI3HHIS MOAYJIB HAapPyrd Ha JpKEpesi
JKMBJICHHS Ta y KiHII ITMHOIIPOBOAA!

AU yp = ‘UABI‘ - ‘UAB2‘ = ‘UABI‘ _‘UABI — AU 4p125|-

HacTymHnM KpoKoM € COPTyBaHHS CXOJMHOK (DYHKIIIH PO3IOLTY 3a 3pOCTaHHAM iX apIyMEHTIB Ta PO3paxyHOK 3HAUCHHS
caMoi (yHKIIIT po3mo ity 3a 3HaiineHnMH iMoBipHOCTsIMA. 10 pyHKITIsIM po3noaLTy mKOBHX CTpyMiB (pa3 Ta BTpar JiHIHHIX
HampyT 3 FPaHUYHOIO HMoBipHicTIO €, = 0,001 BM3HAYAOTHCA iX MaKCHMalbHI PO3PaXyHKOBI 3HAUECHHS.

Jns cniscraBnennst meroais ['®P, BBB, K] merona, nitounx KepiBaux BkasiBok Ta ix monepenHboi peakiii Oyim
nifiopani 12 rpyn no 16 MK3 pizHoi notyxHocri (B aianazoni 16-495 kBA) ta 3 pi3HOIO KUIBKICTIO (a3, [0 OTPUMYIOTH
KMBJIGHHS BiJl HeposramyxeHoro immHonpoBoga IIIMA4 3 HoMmiHameHUM cTpymMoM 1250 A, MiAKIIOYEHHUM IO
Tpancdopmaropa 1exoBoi TpaHchopmaroproi miacranii 10/0,4 kB tuma TM3-1000/10. Jnst mux rpyn MK3 pospaxyHok
BUKOHYBABCS JIBIUi: IPH OJJTHAKOBOMY 3Ha4deHHI Koe(ilieHTa BBIMKHEHHS yCiX 3BaplOBaJIbHUX MallWH, 10 gopisHioBaB 0,05
Ta MpW pi3HUX Horo 3HadeHHsX y miamaszoHi 0,03-0,05.Ha pumc. 2 it omHOTO 3 PO3MITHYTHUX TPHKIANIB TPHBEACHI
TeopeTnuHi (PyHKII{ pO3NOALTy IKOBOTO CTpyMy OnmHiel (aszu (a) Ta BTpaTd ofHiel JiHiMHOI Hampyru (O)(kpuBi 1) Ta
MaKCHMallbHi po3paxyHKoBi 3HaueHHs ([, ,AU,), 3Haiineni 3a Humu. Dysknii posmoxinry, pospaxosani KJI meromom
(kpuBi 2), HaifiMeHIlIe BIIPI3HSAIOTHCS B/l TEOPETUYHNX, BU3HAUECH] 32 HUMH MaKCUMAaJIbHI PO3paxyHKOBI 3HAYEHHsI IMIKOBOTO
ctpymy I, , i BTpaty Hanpyru AU, Takok nokasaHi Ha puc. 2. I'pannuni QyHKUii posnoziny nozHadeHi mudpamu: 4 —

MiHIMaIbHA, 5 — MakcuManbHa, a (yHKOii posnoximy 3a merogom BBB marote HOomep 3. IHnekcn MmakcHMManbHHX
PO3paxyHKOBHUX 3HA4YEHb CIIBIAJAI0Th 3 HOMEPaMHUBIIOBITHUX (QyHKIIH po3noauty. Pe3ynbraTy miaTBepmKyoTh, o Airoyi
KepiBHi BkaziBku Ta X momnepenHs peaakuisi CyTTEBO 3aBUIIYIOTh ITIKOBI CTPYMHi BTpaTH Hampyry (Ha puc. 2 Il BEIMYUHA
MAFOTB iHAEKCH 6 — 1 nifounx BkaziBok Ta 7 — Ui iX momepenHpoi pemaxiii).
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Pucynok 2 — Teopemuuni ma eusnaueni memooamu I @P, BBB, K/ memooom Qynxyii po3nodiny nikogozo cmpymy
0O0Hi€l (pazu (a) ma smpamu 00Hicl NiHIIHOL Hanpyau (0) MAKCUMATLHI PO3PAXYHKOBL 3HAYEHHSL NIKOBUX CMPYMIE ma
empam Hanpyauojisi 00H020 3 NPUKIAOLE

Ha puc. 3 aist po3risiHyTHX MPUKIAIB MOKa3aHi [iarna3oHy MOXHOOK BU3HAUECHHS: a) - MIKOBUX CTPYMiB, 0) — BTpaTu
Hanpyru merofamu: KJI - nosnaueni mmdporo 1; BBB — 2; 3a nitounmu KepiBaumu BkaziBkamu — 3; 3a monepenHbor0
Bepciero KepiBuux BxkaziBok -4.J[ji1 KOXKHOTO 3 METOMIB JIIBHI CTOBITYMK BIIIOBIZAa€ Aiana3oHy MOXHOKU Uit cepii
NPHKIAAIB 3 oHaKoBUMH Koedinientamu BBiIMKHeHHS MK3 (0,05), nmpaBuii — 3 pisaumu (B nianasoni 0,03-0,05). Orxe, K]
METO][ € CAMUM TOYHHM, a PO3PAXYHOK 33 CEpPEIHIMH 3HAYCHHAME Koe(illieHTa BBIMKHEHHS IS PO3TITHYTUX TIPUKIIAMIIB HE
MPU3BIB JI0 CYTTEBOrO 30UIBLICHHS IMOXHOKH Hi YIS OJJHOTO 3 METOAiB. B ycix posrmsHyTHx npukiagax KJ[ meron mas
JIOIaTHY TIOXHOKY, 1110 CTBOPIOBATUME HEBEIMKHUI 3arac TPH IPOCKTYBAHHI SIICKTPUYHOT MEPEKi.
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Pucynok 3 — Hiaepamu noepivunocmeti npu 8USHaAUeHHi: a)- NIKOBUX cmpymie; 6) — empamu Hanpyau 8 Mepeici
e1eKMPONOCMAYAHHS 2PYNU MAUWUH KOHMAKMHOT 36aPKU.

TakuMm 4yrHOM, 3acTOCyBaHHs po3podieHoro KJI meronma st BU3HAYCHHS MIKOBUX CTPYMIB Ta BTpAT HANPYrd B
MEpEXi ENEeKTPONOCTAYaHHS TPYIH MAIlUH KOHTAKTHOI 3BapKH 3a0e3Me4nTh OOIPYHTOBAHE 3MEHILCHHS KAMiTAIbHUX
BHUTPAT Ha ENEKTPHYHI MEPEXKi MPH rapaHTOBaHOMY 3a0e3neueHH] Heo0XiTHOTO PiBHS HANPYTH.
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H.H. TIOTPEBHSIK', K.A. VIOBUYEHKO’, U.B. ETOPOBA'
'TocynapcrBennoe BhiciIee yueOHOE 3aBe/ieHHe « ]OHEIKNI HALMOHAIBHBINA TEXHUUECKHH YHUBEPCHTET
* JIITA HUU «TeriosneKTpopoeKT

YcoBepieHCTBOBAHHBIN METO pacueTa MUKOBHIX TOKOB W IOTEPh HANPSLKEHUS] B CeTH YIEKTPOCHAOMKEHMs TPyNIbI
MAalIMH KOHTaKTHOI cBapku. [IpeyioxkeH MprOIM3UTENBHBIA METOJI ONpE/IeNIeHHs] TMKOBBIX TOKOB M TIOTEPh HAIPSDKEHHUS B
SNEKTPUYECKON CETH NWTAHUS TPyl ManH KoHTakTHOH cBapku (MKC). Ha mpumepax mokasaHa BbICOKas 3((EeKTHBHOCTD
MeTo/1a, KOTOPBIii MOXeET ObITh MCIIOJIb30BaH PU MPOEKTHPOBaHUU ceTeil anekrpocHadxennst MKC ¢ 1ienbio 000CHOBaHHOTO
YMEHBIIEHHS KalIMTAIBHBIX 3aTPAT Ha CETh MPH FApaHTUPOBAHHOM 00ECTIEYEeHHH HEOOXOIMMOTO YPOBHSI HAIIPSDKEHUS B HEU.
Knrwouesvie cnosa: nukoewvlit. MoKk, nomeps HANPANCEHUs, INEKMPUUECKAsT CeMb, MAUWUHA KOHMAKMHOI C6apKu,
dynkyun pacnpedenenus, MaKcumaibHoe paciemnoe 3HaveHue.
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Advanced Method of Calculation of Peak Currents and Voltage Losses in the Power Supply Network of Group
of Resistance Welding Machines. When the power supply network of resistance welding machines is designed, it is
required to define the calculated values of peak currents and voltage losses, and one of the determining factors, when
the network is chosen, is ensuring of the necessary level of voltage in it, because undervoltage leads to defects of
connection, and at the same time excessive demands on the level of voltage increase the cost of the network. If the
number of machines in the group does not exceed 16-17, the exact solution can be found using distribution functions of
peak currents and voltage losses, which was calculated by selection of all possible variants of simultaneous operation of
welding machines. Development of approximate method for reducing the amount of calculations is necessary for a large
number of machines in the group. The exact calculation for small groups of machines shows that known approximate
methods give higher values of peak currents and voltage losses. The idea of the new method of calculation is that peak
currents of all three phases and drops of all linear voltages are calculated in complex form for every welder machine
when only this machine is connected to the network. Next, the distribution functions of the peak currents of each phase
and drops of three line voltages are determined separately by a single algorithm, which is considered, for example, for
peak current of phase A. Machines are divided into 7 groups. The first group gets machines which are not connected to
this phase, remaining machines are divided first in two groups by the phase of the current, and then each of these groups
is divided into groups by the size of the current module. As a result, each of the groups has machines whose influence
on the magnitude of the current of phase A is different as little as possible, which allows us to replace the current from
each of the welding machines on the average of the current group. As a result of such separation in the calculation of the
distribution function all possible combinations of the simultaneous operation of different numbers of machines from
groups are considered. This way significantly reduces number of calculations comparing with an exact calculation. The
probability and the total peak current are determined for each combination (the probability is calculated by average
coefficient of inclusion). The results of calculation allow us to construct the distribution function of peak current of

phase A with the boundary probability e, and to determine its maximum design value. In order to reduce the amount of
calculation, the calculation of the distribution function is performed (with a margin Ae, ) until it reaches a value of 1 -
e, T Ae, . The comparison of known and developed methods showed that the latter is the most accurate. Its use will

provide a reasonable decrease in the capital cost of electric power supply network of welding machines, and at the same
time the required level of voltage will be guaranteed.

Key words: peak current, voltage loss, electric network, contact welding machine, distribution function, maximal
calculated value.
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