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JOCJIJIZKEHHS ®OPMMU 1 BEJIMUNHU HABEJAEHUX ITIEPEHAIIPYT, IO BUHUKAIOTH B
HOBITPSIHUX JITHIAX I3 SAXUIIEHUMU ITPOBOJAMM ITPU YJIAPAX BJIINCKABKHA

leBuenko C. 0., losraawk O. M., IlipotTi O. €., Epmonenko b. @., [IpuBennkuii C. 1.

Hayionanvnuuii mexuiunui ynigepcumem "Xapriscorxuii nonimexuiunui incmumym"

Ilposedeno excnepumenmanvbti 00CAIONHCEHHs 3MIHU PPOHMY THOYKOBAHOI nepeHanpyu NOPIGHAHO 3 GUXIOHUM IM-
RYIbCOM HANPY2U, A MAKOXHC SUMIPIOBAHHS aMNIIMYOu IHOYKOBAHO20 HA NPOBOJI IMRYIbLCY NEPEeHAnpYy2.

IMocTanoBKa nmpodJjeMHu. AHali3 JOCBiLy eKCILTya-
Talii po3NOAIIbYMX EIEKTPUYHUX MEPEeX IoKa3ye, 1o iX
HaJiHHICTh HUXKYE, HIXXK y CHCTEMOYTBOPIOIOYHMX Ta KH-
BUJILHUX MEpEX, BUKOHAHMX Ha OUIbII BHCOKHX Kiacax
Hanpyrd. [Tomko/pkeHHs B pO3NOAIIBUNX Mepexax o0y-
MOBJIIOIOTB OiNIBIITy YacTHHY 30MTKY, MOB'SI3aHOTO 3 Iepe-
pBaMHU B €JIEKTPOINOCTadaHHi crokuBadiB. OnHi€0 3 oc-
HOBHHUX NPUYMH aBapiil Ta MOPYIIEHb €IEKTPOIOCTAYaH-
HS B TAaKUX MEpeXax € TPO30Bi MEPEeHANPYTH HA MOBITPsI-
Hux niHigx (IU]), o BUKINKAIOTh IMITYJIECHI TIEPEKPUTTS
1 pylHYBaHHS 130JIATOPIB, & TAaKOXX MPU3BOAATH A0 JYTO-
BHX 3aMHKAaHb 13 CYIyTHIM MOIIKO/DKSHHAM O0JIaAHAHHS 1
BIJIKJTFOYEHHAM JIHII.

ABgapiitni Biakmouenns BJI 6-35 kB 3 npuunHu rpo-
30BHX MepeHanpyr ckiamaroTh a0 40% Bix 3arajabHOTO
yuca iX BigKI04YeHb. Uepe3 HU3bKy IMIYJIbCHY MILHICTD
130711111 yCTAaTKyBaHHS, 110 €KCIUTyaTYEThCSI B PO3MOMIIb-
YUX MepeXax, CXHIJIbHE /10 NEPEKPUTTIB SIK Bijl NepeHan-
PYT IIpH MPSAMUX yaapax OJMCKaBKH, TakK i BiJ IHAYKTOBa-
HOI TIEpEHANPYTH TPH PO3psii ONMCKAaBKH MOONH3Y JiHil.
OcTaHHI € OCHOBHOIO NPHYMHOIO I'PO30BHX BUMKHEHB 1
MTOIITIKO/KEHb O0JIagHaHHI Mepex 6-35 kB, cxmamaroun B
neskux Bumagkax g0 90% Bix 3araigbHOI KUIBKOCTI ITO-
IIKO/IKEHb.

HaniliHiCTh eleKTponocTayaHHs CIIOKHUBaYiB Oarato
B UYOMY 3aJICKUTh BiZl €(PEKTUBHOCTI I'PO303aXMCHHUX 3a-
XO/iB B pO3MOJiIbYMX Mepexax. [liroui B JaHuil yac HO-
PMU NpaBUJ yNALITyBaHHs €IEKTPOYCTAaHOBOK [1] He me-
pendavaoTh 3aco0iB 3aXMCTY BiJl TPO30BUX IEpEHANpPYT
i [1J1 3 Hei301p0BaHUMH TIPOBOJIAME HAmpyToro o 20
kB. TakuM 4YHHOM, MOCHIDKEHHS EICKTPOMAarHiTHUX
MIPOIIECiB, 110 BUHUKAIOTH B MOBITPSHUX JHIAK 13 3aXU-
meanmu nipooaamu (IJI3) mpu ynmapax OimckaBKd TMO-
Onu3y JiHIN, € BaXINBUM 3aBIAHHIM U CHEPTETHKH.

AHaJTi3 ocTaHHIX J0CTiKeHb i my6Jikaniii. [Iporsarom
3HAYHOTO Yacy JIOCHTI[DKEHHIO NEPEHANpyr B €ICKTPHU-
HUX MEpEeXax Ta 3aX0jaM II0J0 3aXUCTY BiJ HUX HPHUIIi-
JIs10Ch Oarato ysaru [2, 3].

3HayHa KUIBKICTh POOIT MpPUCBSYEHA JOCIHIIKEHHIO
ocoOymBOCTEN ONMCKABKY Ta MEPEHAIpyT, 110 BUHUKAIOTh
B CJIEKTPUYHHUX MEpekax, MMTaHHSIM BUKOHAHHS OiHcKa-
BKO3aXHCTy, TIOKPAIEHHIO e(peKTHBHOCTI POOOTH 3aXmc-
HUX NPHUCTPOIB, 3aCTOCYBAHHIO MOJAEIIOBAHHS JUIS JTOCi-
JDKEHHS TIPOIIECIB B €NEKTPHYHMAX MEpEeXax NpH yTBOPIO-
BaHHI TPO30BHX IEPEHAIPYT, PO3POOIl Ta BIOCKOHAIEH-
HIO 3aXOZiB IOJI0 3aXHCTY Bifl mepeHanpyr [4-7].

ITpore HEZOCTATHBO MOCIHIAKEHb IPOBEAEHO ILOJ0
aHaJi3y BIUIMBY CYYaCHUX ACIEKTIB OJIMCKaBKO3aX3HCTY
PO3MOITBUNX ENEKTPHYHUX MEPEXK.
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Merta cratTi. ['omoBHOIO MeTorO i€l poboTH € moci-
JOKCHHST (DOPMHU 1 BETMYMHH HABEACHUX IEPEHANPYT, IO
BuHUKaIOTh B [1J13 npu yaapax GimckaBky no0an3y JiHIH.

OcHoBHi Matepiasu gociaimkennsi. IIJI 6-35 kB
MaroTh Jy>K€ HU3bKUI PIBEHb IPO30YNOPHOCTI Yepe3 Ma-
Jy eNeKTPUYHY MILHICTh IITHPHOBUX i30JISTOPIB 1 BUCOKY
HWMOBIpHICTh BUHUKHEHHS KOPOTKHX 3aMukanb (K3) mics
IMIYIIBCHOTO TIepeKpUTTA. KpiM TOTO, 3 BETUKOIO HWMOBI-
pHicTro i30mmsaris mux [1J] mepekpuBaeThes Bifl iHAYKTOBA-
HOI TepeHanpyrd npu ONM3bKUX ynapax OJMCKAaBKH B
3EMIIIO.

HaiiBigomimmM 3aco0oM, SIKHMH XO4Ya 1 HE 3aXMILIAE
Oe3mocepeHEO BiJl TPO3OBHX BIUTUBIB, ale CKOPOUYE
CTYMiHb iX HACHIJKIB, € aBTOMaTW4HE MOBTOPHE BKJIIO-
yeHHst (AIIB), epexkTHBHICTH SIKOTO JUIS PO3NOAUIBYMX
Mepex CTaHOBUTH He Oinbmie 50%. Cunij 3a3HaYMTH, 1O
po6oTa AIIB HeraTMBHUM YMHOM BIUIMBAE HA KOMYTYIOUi
NPUCTPOI Ta iHIIE BUCOKOBOJBTHE O0JaJHAHHSI, BHACIHI-
JIOK YOTO 3aCTOCOBY€ETHCS JTAJIEKO HE CKPi3b B PO3MOILUTH-
yuxX Mepekax. Takuil 00'eKTHBHHU cTaH mpoOJIeMu Tpo-
3o03axucty I[1J] B po3moninpunx Mepexax HMpU3BIB 10 He-
MHUHYYOCTi 1X TPO30BMX aBapiiHUX BUMKHEHH 1 MOIIKO-
JUKEHb B CHJIY BiJICYyTHOCTI €KOHOMIYHO JOCTYIHHX TeX-
HIYHHX 3ac00iB.

BpaxoByoun BuKIajieH! (akTH, B OCTaHHI POKH B
pO3MOiTBUMX Mepexax 3actocoByrorhest [1J13, Bukopuc-
TaHHS SIKUX CIIPUSE€ BHUPOOJICHHIO 1 NPUAHATTIO HOBUX
MPOTPECUBHUX TEXHIYHUX pillleHb B 00JacTi rpo303axuc-
Ty.

[JI3 maroTh BiAUYTHI eKCIDTyaTaliiHO-TEXHIYHI I1e-
peBaru niepen I1J] 3 HEi30TpOBaHUME TPOBOAAMH 33 ME-
HIIIOIO TOIITKOJDKYBaHICTIO, OiNbIo0 HaxifHicTI0. Oco0-
nuBicTIO Tipobnemu rposozaxucty I1JI3 € Te, mo y pasi
BIJICYTHOCTI CHeUiaTbHUX 3aXOMIiB MPH IPO30BOMY Iepe-
KpUTTi i305ATOpa JiHIii, CYHMpPOBOIKYBAaHOMY IIPOOOEM
TBepIOoi 1307l MPOBOMY, Iyra MPOMIECIOBOI YacTOTH,
10 YTBOPIOETHCS 3 BEJIIMKOI HMOBIPHICTIO, HE Ma€ MOX-
JIMBOCTI MEpeMIlaTHCs B3JIOBX JPOTY 1 TOPHUTh B MicLi
npoOoto 130l 10 MOMeHTy BinkiroueHHs JiHil. Ile
MOJKE€ TIPU3BECTH JI0 TIEPEKOTY 130JIS1MIi1 TPOBOTY, TIPOOOFO
i3os1TOpA JiHIT, @ B pa3i BHHUKHEHHS JIyTH - JI0 IEPEKOTY
MpoBO/IA.

Ocxkinpku Ha [1J] 3 HE1301pOBaHIMH MTPOBOJIAMH TyTa
Ti1 BIUTMBOM €JIEKTPOAMHAMIYHUX CHJI 3[aTHA TepeMima-
THCSl OIHUM 31 CBOiX KiHIIIB Y3[IOBX IIPOBOAY, (aKkTop
MOMIKO/KEHHSI MPOBOLY BHACHIJOK TEIUIOBOTO BILIMBY
qyrd OyB Mallo3HA4YHUM, 1 HISIK HE BIUTMBaB Ha (opmy-
BaHHs KoHIemIii rpo3o3axucty [1JI. V pasi sk BJI3 3amo-
OiraHHs MEPEXOTY MPOBOJA CTAE TOJIOBHOIO YMOBOIO, IO
BU3HA€ HEOOXiJHICTh OOOB'I3KOBOIO 3aCTOCYBAaHHS THX
YH {HIIUX TPO303aXUCHHUX 3aXO0/IiB.



V¥ 3B's3Ky 3 uuM cniBpoOiTHHKN HalioHanbHOTro Tex-
HIYHOrO yHiBepcuTeTy "XapKiBChbKHH MONITEXHIYHUN
iHcTuTyT" cninbHO 3 dipmoro "CIKAM VYkpaina" npose-
JIM TOCITIJPKEHHST MOXITUBOCTI IMiIBUIIEHHS TPO30YIOPHO-
cti [JI3. [lns BupimenHs uiei 3anaui y gadoparopii Haj-
BUCOKMX Hampyr kadeapu nepenadi eIeKTpUIHOI eHeprii
HamionansHoro TexHiuHOTrO yHiBepcuteTy "XapKiBChbKHN
MOJITEXHIYHUHN 1HCTUTYT" OyJO CTBOpPEHO (i3WM4YHY MO-
nmenpb 11, mo mo3Boisie AOCHIIKYBAaTH MPOLEC B JiHIT 3
3aXMIIEHUMHU MPOBOAAMH. 3 BHKOPHUCTAHHAM 3a3HA4YEHOI
Mozen OyJo MPOBEIEHO CEepil0 eKCIEPUMEHTIB I JO-
CiKeHHS (JOPMHU 1 BENMYMHU HaBEIECHUX MEpEeHArnpyT,
o BuHMKaoTh B [1JI3 npu ynapax OauckaBKky MOOIH3Y
JIHIN NPH Pi3HUX TEOMETPUYHHX MTapaMeTpax JIiHiH.

B sikocTi mkepena BUCOKOT HAPYTH BUKOPUCTOBYBA-
Besi reHeparop imnynscHux Hanpyr (I'IH) 3 makcumanb-
HOIO Harpyrowo 2,4 MB, 30BHIIIHIA BUIJIS SIKOTO Tpe.-
CTaBJICHO Ha puc. 1.
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Pucynok 1 — I'eneparop immynscaux Harpyr 2,4 MB

3arajbpHUil BUTIISL MOJZEN, IO BHKOPHUCTOBYBAaJach
JUISL TOCITiPKEHb, TI0Ka3aHo Ha pUC. 2.

BinmoBigHO 10 METOIWKU BHOOPY MacmiTady Moje-
JIIOBaHHS KOE(INIEHT MOJENIOBAHHS BH3HAYAETHCS SK
BiJJHOILICHHSI BUCOTH OPIEHTYBaHHS OJIMCKABKU 10 BUCOTU
OpIEHTYBaHHS JTA0OPATOPHOT iCKpH

(1

ge H, —Bucora opieHTyBaHHS OJIMCKABKH;

Hul

h
J11 BIAIIOBIAHO.

— BHCOTa OpPIEHTYBaHHs JIAOOPATOPHOT 1CKPH;

h, — BUCOTH JI0 TOYKH HiJBicy IPOBOIIB 1 MOze-

n?

Bucota opienTyBaHHS J1ab0OpaTOPHOI iCKpH MOXKe Oy-
TH BU3HAYCHA, BUXO/SIYHU 3 TOTO, III0 BHCOTA OPiEHTYBAaH-
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Hsl OJIMCKaBKU TPH BHCOTaX 00'€KTIB ypaxkeHHs g0 30 M
cranoButh 5k, [8]. Tomy BucOTa OpieHTYyBaHHA 1abopa-

TOpHO.l. iCKpI/I BU3HAYA€THCA 3a BUPA30M

5h
“=1wM,

=2 = 2
mn 3 0 ( )

ne h, — MOJeNIbHA BUCOTA MiABICY IPOBOLY.

PucyHok 2 — 3aransHuii BUIIISA MOJEII:
1 — omopHuii i305TOP, 2 — 3aXUILEHUH MPOBix, 3 —
€JIEKTPO/, 1110 IMITYy€E OJIUCKABKY

IIpu mpoBeleHHI EKCHePUMEHTANBHUX JOCIIIKEHb
napameTpy MOJIeINi Oy HACTYITHUMHU:

- enexTpos OyB Ha BUCOTI 1 M Bix moBepxHi "3emui";

- Ha Bucoti 0,35 M Big moBepxHi "3emumi" OyB minBi-
IICHWH 3aXWIIEHUH TPOBiJ, MiAKIIOYCHUH N0 €MKiCHOTO
nuibHuKa Hanpyru 500 kB 3 onTH4HOI PO3B'SI3KOMO, O
SIKOTO OYB MIIKIIOYEHUI ocumiorpad;

- GJIEKTPOJ, 110 iMiTye OnnckaBKy OyB 3pylICHHH Ha
Bifcrani 0,8 M BiJI iABINIEHOTO 3aXUIICHOTO MTPOBOIY;

- 3apaaHa Hanpyra ['TH cranoBuna 80 kB Ha nosepx,
IO B 3arayibHiil cymi ctaHoBWIO Onm3bko 1 MB, o Oys
MOJIAaHU I Ha €NEKTPO/I.

[pu BmmBi Hanpyru ['IH Ha enmexTpox, mo iMiTye
OmucKaBKy, BimOyBaBCs MPOOiId MOBITPSHOTO IIPOMIXKKY
"exextpon - 3emia". lle mpu3BOIMIIO 10 BUHUKHEHHS Ha
MPOBO/Ii 1HYKTOBAHOI MIEpPEeHANpPYTH.

Sk BKasyBaslocsi BHIIE, BUMIPIOBAHHS TAKOT'O CHUTHA-
JIy TPOBOJMIIMCS 33 JIOTIOMOI'OI) €MHICHOTO MiJbHHUKA 3
emHicTiO 5 nd, ska ICTOTHO HIDKYE, HIK €EMHICTh MPOBO-
ny. Take CHIBBIAHOIICHHS €MHOCTCH 1a€ MOMIIUBICTh
CTBEPJUKYBATH, L0 AIJIBHUK HE BHOCUTH ITOXHOKHU Y BUMi-
pIOBaHHSI.

B pesympTati qocminiB Oy OTpUMaHi OCIHAIOTPaMH,
BUJI OJTHIET 3 SIKMX TIOKa3aHO Ha puC. 3.
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Pucynox 3 — OcummorpaMu HanpyTu:
a) BeTMYMHA HaBeIeHOI HanpyTH ckiana 6mm3eko 20 kB;
0) ¢hopma HaBeeHOT HA 3aXHUIICHOMY ITPOBOII
IepeHanpyru

Amnai3 oiepKaHUX OCHWIIOTPaM JI03BOJIsE OLIBII TO-
YHO BHM3HAUUTH aMIUTTyAQy BEJIMKOMAcIITaOHOrO BHKHUITY
CTpyMy (TTK B HIDKHII 9aCTHHI OCIIJIOTPaMH), sIKa OLITBIIe HIK
B 10 pasiB nepeBrIye amMImmiTyxy crpyMy dactora 50 I (cur-
H&JT IaHOi YaCTOTH 3HAXOIMTHCS B PO3MHUTHX KOPZIOHAaX y BEp-
XHIN 9aCTHHI OCIJAIOTPaMH).

BucHoBku. TakuM YHHOM, MPOBEACHI E€KCIIEPUMEH-
TaJbHI JOCITIDKEHHS eJIEKTPOMArHiTHUX TMPOIECiB, IIO
BuHMKaoTh y [1JI3 nmpu ynmapax OnuckaBku NoOIM3y Ji-
Hiif, 103BOJIAIOTH 3pOOUTH HACTYIIHI BUCHOBKH:

1. Tlpu 3amaHmx yMoOBax eKCIepUMEHTy (opmu
BIUIMBAIOYOTO Ta HABEJEHOTO IMITYJILCIB Ha TPOBOJI HE
3MIHIOIOTBCS

2. Ilpn 3amaHWX HE3MIHHHX YMOBaX EKCIIEPUMEHTY
BeJIMYMHA HaBelleHOi Ha 3axuiieHomy mposoxi I1JI Ha-
NPYTH 3HaXOOUThCs B Mexkax 20 kB.
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AHHOTAINSA

NCCIEJOBAHUE ®OPMbI U BEJIMYUHBI
HABEJIEHHBIX IIEPEHAIIPSI)KEHU,
BO3HUKAIOIIUX B BO3AYIIHBIX JIMHUSAX C
SAIUINEHHBIMUA ITPOBOJAMMU IIPU YIAPAX
MOJIHUHM

[IeBuenko C. FO., Josramok O. H., [Tuportu A. E.,
Epmonenko b. @., [lpusenxuii C. U.

Tposedervl sKCnepuUMEHMATbHbIE UCCTIE00BAHUA UIMEHe-
HUsL (DPOHMA UHOYKIMUPOBAHHOLO NEPEHANPANCEHUS O CPAG-
HEHUIO C UCXOOHBIM UMNYTIbCOM HANPAXCEHUS, A MAKIHCe U3Me-
peHus amnaumyosl UHOYYUPOBAHHOZO0 HA NPOBOOe UMNYIbCA
NepeHanpANHCeHULL.

Abstract

RESEARCH OF FORM AND MAGNITUDE OF
INDUCED SURGES OCCURRING IN OVERHEAD
LINES WITH PROTECTED WIRES WHEN
LIGHTNING STRIKES

S. Shevchenko, O. Dovgalyuk, A. Pirotti, B. Ermolenko,
S. Drivetskiy

Experimental researches of the induced changes in of the
front surge compared with the initial voltage pulse and measure
the amplitude an induced impulse of overvoltage on the wire.





