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Po3po6ka Ta oGrpyHTYyBaHHA napameTpiB anapaTtypu nowyky
HecrnpaBHOCTEeM NiA3eMHUX KabenbHUX Mepex

Y cmammi nasooumvca xomn'tomepne MoOemoganHs pobomu Anapamuozo KOMHAEKCY ONd NOWYKY Micyb
nouwikooxcerntst kabenis. Ilposedeno ananiz napamempie cxem npucmporo. Iliomeepooiceno e exmusnicms anapamypu,
Dpeanizoeanoi 3a HageOeHUMU CXeMamu, 6 YMO6ax Oii NOMYHCHUX NePeuiKoo eleKmpupikosano2o WaxmHoz2o
VCMAamKY8aHHs.

Enexmpuuni xaoeni, nowmxooxycennsn, Matlab, Simulink, modenrosanns, nowmy, izonauis, cxema, indyxuyinnui
Memoo, KOpomkKe 3aMKHeHHs, eleKMpPOoMazHimHi Xeui.

[axTHi cuiloBi KaOesi BHACHIIZOK BEIUKOI MPOTSHKHOCTI 1 BA)KKUX YMOB €KCIUTyaTalii BiJHOCSTHCS /10 HaHOUIbII
BPA3NIHMBHX 1 HEOE3IIEUHNX EIEMEHTIB MA3EMHUX €JIeKTpUIHNX Mepek. Ha ix gactky npunangae no 40% aBapiii. Bucoka
MOLIKO/KYBaHICTh Ka0eiB € OJIHI€I0 3 OCHOBHMX NPHYHMH BHOYXIB PYIHHYHOI aTMoc(epH, BUHUKHEHHS TOXeXi abo
Ypa)XKeHHS eNeKTPUIHUM cTpyMoM [1].

VY 3arajgpHONPOMHUCIIOBHX YMOBAX ISl BUIPOOYBaHHS 130JIS1I11 CHIIOBHX KaOelniB BUKOPHUCTOBYIOTHCS alapaTd THITY
AVMU-70, 110 CTBOPIOIOTH MIJIBUILEHY BUIPSMIIEHY HAIPYry, a MOIIYK MICLs IOIIKOKEHHS 3I1HCHIOEThCS Ha OCHOBI
MIPOKOTY 130JIALIT KaOelto 3a JOTOMOTOIO CIIeIlialbHIX YcTaHOBOK. OHAK 32 yMOBaMH Oe3MEKH Taki METOAHU i1 3acO0mn
BUNPOOYBaHHS €JIEKTPUYHOI MIITHOCTI 1 MONIYKY MICIb IOIIKO/PKEHb 130JIALil CHJIOBUX KaOeliB HE MOXYTh OyTH
3aCTOCOBaHI B IMIaxTax, HeOE3MEeYHNX 3a Ta30M a0bo oM [2].

3 BHIIIECKA3aHOTO BUILIMBAE, IO PO3poOKa Oe3rnedHnx Ta eeKTMBHUX 3ac00iB BU3HAYEHHS IOIIKO/DKEHb 130JISIIiT
CHIIOBHX KaOelliB B yMOBaxX IIaxT, HEOE3MEYHUX 32 BUOYXaMU ra3y i Uiy, € aKTyaJIbHUM 3aBJIaHHSIM.

Sk moka3zye ocBix eKkcruryaTanii KaOenbHUX CHCTEM 3 ITOIIKO/DKEHUM 130JTF0I0YMM MOKPHUTTSIM, CTPYMOBIIHA JKNUIIa,
a00 000JI0HKA Ka0eJro, B MICIISIX MMOIIKOKEHHS MOJIIMEPHOTO 130JIF0I0Y0T0 MOKPUTTSI IIBUIKO BUXOJHUTh 3 JIaIy Yepes3
KOPO3if0, TOMY OIlepaTHBHE 1 TOUHE BU3HAUYCHHS MICLS MOLIKO/DKEHHS 130J1Lil 1 HOro yCYHEHHS — OJJHE 3 HaWBaXKIIHX
3aBllaHb, 0 BUHUKAIOTH B MPOLEC eKcIuTyarallii kademo. Ciig 3a3Ha4YnTH, 10 HeOe3meKka KOpo3il Mi3eMHUX CIIOPY/
3HAYHO ITIBHIYETHCS Yepe3 HECTIPUATINBI pyaHUYHI ymMoBH [3].

IcHyroui 3aco0u He TO3BOJSIIOTH 3 JOCTATHHOIO TOYHICTIO BU3HAYATH MICIIsl MOIMIKOKEHB 130141111 1 Tpacy KabewiB B
YMOBaXx [Iii CHIIbHUX €IEKTPOMArHITHUX 3aBajl, sIKi CTBOPIOIOTHCS, HATPUKIIA, B 30HI1 il eneKTpU(IKOBAHOTO FPHUYOTO
oOJiafHaHHs, TOMY 3aBJIaHHS PO3POOKH 3aBaI03aIMXCHOT anapaTypH MOIIYKY MiCIb [0 ITKO/DKEHHS KaOelto aKTyalbHa.

Jlnst BUpILIEHHS JaHOT 33/1a4i BUKOHAEMO MOJISITIOBAHHS allapaTHOTO KOMILIEKCY JUIsl OIIYKY MICI(b MOIIKOIKESHHS
kabeniB (AK IIMIIK) B cepemoBumi MatLab / Simulink, mo Hamae 3aco0M THYYKOTO HAaJamITYBaHHS HapameTpiB
€JIEMEHTIB Ta CKJIAJIOBUX CXEMY, III0 B IMIJICYMKY JI03BOJIsSI€ BUOpATH TaKi X 3HAYCHH, IKi 3a0e31e4aTh BIICBHEHUIA MOIIYK
MIiCIIs TTOIIKOIKEHHsI Kabero 1 TpacH.

3acTocyBaHHSI KOMIT'IOTEPHOTO MOJICTIOBaHHS JIO3BOJISIE aHANI3yBaTH 1 NMPH HEOOXIJHOCTI KOPEKTYBAaTH CXEMY
MIPUCTPOIO Ha eTarli, 1o nepeaye il TexHiuHoi peanizaiiil. [Ipyu Mo/enoBaHHI € MOKIIUBICTh 3/1IHCHIOBATH HACTPOMKY
napamMeTpiB GYHKI[IOHATHHUX YaCTUH arapaTypH, 3aJaBaTh Pi3Hi pexXUMH ii poOOTH, aHATI3yBaTH BUXIIHI CHTHAIH.

Cepen nepeBar MmojeioBaHHs B maketri MatLab citig 3a3HaYUTH MOXJIMBICTh MO€IHAHHS METOMIB IMITalidHOTO i
CTPYKTYPHOTO MOJICITIOBaHHS, B PE3yJbTaTi YOTO CTA€ MOKIIMBUM Pealli3yBaTH CHIOBY YaCTHHY CXEMH 13 3aCTOCYBaHHAM
imitarniiinux 6mokiB SimPowerSystems, a cucremy ynpaiiHHS — 32 Jonomoroo osokiB Simulink, mo BizoOpaxaroTh
JIUIIE aJITOPUTM il pOOOTH, a He eNEKTPUIHY CXeMy. 3aBIISTKH IIbOMY MOJIENb CHPOITYETHCS, TIABUIIYIOThCS IIBUKICTB il
po0oTH, CTIHKICTE [4].

Y po3rIIsIHYTOMY anmapaTHOMY KOMILIEKCI sl TOMIYKY Micilb momkopxkeHHs kademo (AK TIMIIK) 3a6e3nedyeTbes
MBUINCHAS TOYHOCTI IPH BU3HAYCHHI TPACH 1 MICIIS TIOMIKODKEHHS KaOewro 3a paXyHOK TOTO, 10 B KaOeNb IMOIaEThCS
aMILTITyJHO-MO/Iy/TbOBaHNI curHail. Bennka 3aBafoCTIMKICTh, Y MOPIBHSIHHI 3 3aCTOCYBaHHSM HEMOIYJIHPOBAHHOTO
CHTHAIy, JOCATAEThCS TPH BHKOPHUCTAHHI JIETEKTOPa aMILUIITYAHO-MOAYITEOBAaHOTO CHUTHANY, IO 3IIHCHIOE TOABIHHY
¢inbTpaniro.

AK TIMIIK cknagaerbcst 3 mpuiMaibHOI Ta T€HEPATOPHOI 4acTUH. 'eHeparop, NMpHU3HAUYEHUN ISl OTPUMAaHHS
aMILITyJHO-MOXy/TboBaHoro curuaiy. st monenroBanus poborn AK IIMIIK 3i0pana cxema, npencrasieHa Ha puc. 1.
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Pucynok 1 — Cxema mooemosanns pobomu eenepamopa AK IIMITK

Hnsa peanizamii mamoi cxemm BukopucTaHi Omokm 6i06miorekn Simulink. B sgxocti reHeparopiB Hecydoro i
MOJIYJIIOIOYOTO CHT'HAJIB 3aCTOCOBaHI OJIOKM — JDKEpelna CHHYCOINaJbHOTO CHTHajly; MOJIYISITOP peali3oBaHUM i3
3aCTOCYBaHHSM OJIOKY MHOXKEHHSI 1 JKepesia HallpyTrH, aMILTITY/1a sIKoi 3a]jae KoeilieHT MOIYyJIALii BUXITHOTO CUTHAITY.

CurHanu B pi3HHX TOYKaX CXeMH (iKCyroThCs ocinutorpadom 1 (puc. 2).
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Pucynok 2 — Ocyunozpama pobomu zenepamopHoi uacmunu

3 pucyHKY 2 BUAHO, IO TIPY BUKOPHUCTaHHI CXEMH i3 3aJaHUMU MapaMeTpaMH IPUCTPOIB Ha BUXOJl € aMILTITYIHO-
MOJIyJIbOBaHUH curHail. TakuM 4MHOM, FeHepaTOpHA YacTHHA arapaTypH i OTPUMaHUN BUXITHUI CUTHAI 3aJ0BOJILHSIOTh
3asBJICHUM BHMOT'aM.

3aBoaHHAM NPUEMAIBHOTO MPUCTPOI0 € (hIKCYBaHHS NapaMeTpiB eJIEKTPOMArHiTHOIO MOJs Haja Kadeem.
BumiproBanbHU# NEepeTBOPIOBaY MEPETBOPIOE 3MIHHKI CUTHAJT HAa BXO/I1 B IOCTIHUHN CHTHAJI Ha BUXO/li, BAMIPIOBAJILHHIA
mpunan Qikcye 3 BHUBEICHHSAM Ha IHOWKATOP PIBEHb BXIiOHOTO CHTHaNYy. DiTbTp M0O3BONAE OTPUMATH HEOOXITHHIMA
MOJIyJIbOBaHU# CHTHAJL.

Cxema wmopemoBanHs mnpuitMada AK ITIMIIK peanizoBana 3 BHKOpHCTaHHAM OyiokiB 0ibmioTex Simulink,
SimPowerSystems, Communications Blockset.

Hani 3 ocumnorpady 2 HaBeeHI Ha PUCYHKY 3.
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Pucynok 3 — Ocyunoepama nputiommo2o npucmpoio

[puitmay moBuHEH OyTH CTIHKHI 1O MepemKos. 3 ypaxyBaHHSM TOTO, IO OJHA 3 HAHCKIAIHINIMX CUTYalid HpH
NpUOMi BUHHKAE B YMOBAxX Aii €JIEKTPHYHOrO OOJIaJHAHHS, MOJAENIOBAHHS NpHIIMaya BUKOHAHO IJIsI YyMOB BILUIUBY
MOTY)KHOTO eNIEKTPOMArHiTHOTO ITOJIsl, CTBOPIOBAHOTO CTPYMOM Y CICKTPUYHOMY O OnagHaHHi [6].

PesynpraT MOzeNIOBaHHS 103BOJISIIOTH 3pOOMTH BUCHOBOK Tipo Te, 1m0 AK TIMIIK, peanizoBanuii 3a HaBeneHUMH
cXxeMaMH¥ 3 BKa3aHUMH IapaMeTpaMu OJIOKiB, 3a0e3leuye BIIEBHEHHH MOMIYK TPacH 1 MICIS TOIIKODKEHHS KaOelro B
YMOBaX JIii MOTYXHHX 3aBajl. 3alIPOTIOHOBAHO CIOCIO BU3HAYCHHS MICIb ITOIIKOKEHb KaOeiB, SIKUH BiIpI3HAETHCS TUM,
0, 3 METOI0 3a0e3MeYeHHs HEYYTIMBOCTI O EIEKTPOMArHITHHX IEPENIKOM, B CTPyMOBEAYUl >KWIH KaOemro, sKi
MIEPEeMKHYTI BHACITIJJOK MOMIKO/KECHHS, NOJAETHCSI CTPYM BHCOKOI YacTOTH, MOXYIbOBaHWH CHTHAJIOM, YacTOTa SKOTO
ICTOTHO BiIPI3HSIETBCS BiJl YaCTOTH MOJXJIMBOI €JIEKTPOMArHiTHOI MEpelKkoan, a B ImpuiiMadi, 3a JONOMOIOI0 SKOTO
3MIACHIOETHCS TIOIIYK IEPEIIKODKAHHS, Bif IHAYKOBAHOTO CHUTHATY BiI(UIBTPOBYETHCS 1 MOJAETHCS A0 KOHTPOJIFO
CUTHAJI MOJENIO0Y0] YaCTOTH.

Crioci®6 BW3HAYeHHS MiICHS TOIIKO/KCHHs Kalemo, IO ONHCAaHWHA, IEepeBipeHO Ha MOJeNi, B Iporpami
MatLab/Simulink. ITepeBipka mokasaia npane3gaTHiCTh COCO0Y.

3anpornoHoBaHa i mepeBipeHa MOJICIIOBAaHHM cXeMa, 110 3a0e3Ie4ye BiJICYTHICTh BIUIMBY €JIEKTPOMArHITHUX 3aBajl
Ha BHM3HAYEHHS MiCISl MOIIKO/DKEHHS Kabesto. MoienmoBaHHs MATBEPANIIO, IO 3a JIOTOMOTOIO0 I1i€T CXeMH MO>KJIMBO
BH3HAYHUTHU MICIIE MTONIKO/DKEHHS Ka0Oellto B yMOBaxX ICHYBaHHS €JICKTPOMArHITHUX MEPEIIKO/I.
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Engineering and grounding parameters for equipment used to search for defects in underground cable networks.
Mine power cables are the most vulnerable and dangerous elements of underground electrical networks because of the
great length and heavy duty. They account for 40% of accidents. The high number of damaged cable lines doesn’t allow
workers to do their job on coal mining, what causes some loss to the enterprise. It is very important to determine the place
of damaged cable lines in time. The most common types of damages are puncture, cut in an insulation of flexible cables
"swim" breakdown in paper-oil of “armored” cable insulation. The last one as a rule, is usually hidden and, cannot be
effectively defending with the help of authorized Megaohmmeter, with output voltage up to 500 V usage of which is
allowed in the mines. This is due to the fact that the main parameter that determines the state of the cable insulation,
especially high, there are dielectric strength, which can be reliably estimated only with increased voltage. In common
industrial conditions vehicles which create an increased voltage are used for testing. The insulation of power cables, and
a search for the damaged place is conducted on the base of burn cable insulation using special equipment. However, in
accordance with the security system, these methods and means of electric output testing and a search for damaged place
of power cable insulation cannot be used in mines as they are due to gas and dangerous dust content.

From what has been mentioned above it is clear that the development of safe and effective means of identifying the
damaged insulation considering mines, which are dangerous because of gas and explosions is an actual task. The damage
defining device has to be mobile and conduct a search for damages on the extended cable lines, which also has to
correspond the security system and rules in mines. Therefore, the inductive method was chosen as it satisfies the goals
which have been set before. The computer modelling of hardware complex work is included in our article. That work is
needed, to do a search for damaged place of cable by the means of Matlab / Simulink programs. The basic drawbacks of
up-to-date equipment have been taken into consideration, which is used for damaged place of electric cables search with
the help of inductive method, preferred in the industrial enterprises. The analysis of device’s scheme modeling parameters
has been carried out. The equipment effectiveness is confirmed on the base of oscillograms, which were gotten as a result
of modelling work, and actualized by the given schemes, under the strong interference of electrified mine equipment. The
proposed and tested modeling scheme which ensures the lack of electromagnetic interference influence for the damaged
cable’s place defining. Modeling has confirmed that with the help of this scheme it is possible to define the place of
damaged cable having the electromagnetic interference.

Keywords: electrical cables, damage, Matlab, Simulink, modeling, search, insulation, circuit induction method,
short circuit, electromagnetic waves.
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