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[IpencTaBieHbl pe3yibTaThl aHaIW3a [apaMeTPOB BETPa Ha TEPPUTOPUM CTPOUTENILCTBA
BETPOIHEPreTHUECKUX apKOB Ha ceBepe AszepOaiimkanckoii PecyOnuku. C momorbio sKkc-
TPANoJISAILMK PACCUUTAaHBI CKOPOCTH MOTOKa BeTpa Ha BbicoTax 80 u 100 m. B ycnoBusx Asep-
Oaiimkanckoil PecmyOnuku moTeHIMan BeTpa BHavyaye ompenessuid Ha BbicoTe 10-15 M ot
TIOBEPXHOCTH 3eMJI HA OCHOBE JIAHHBIX (IIIOTepa, YCTAHOBICHHOTO HA THIPOMETEOPOJIOTHYe-
CKOH CTaHINH, PacIoJIOKEHHOH B uepTe ropoaa baxy. [Tocnenyromue n3mepeHus npoBOIHIH
Ha BbIcOTe 40 M C MOMOIIBIO AaHEMOMETPA, PACIOIOKEHHOTO 3a 4epTOH ropoja B IOKHOM
HaIpaBJICHUH. Y CTAHOBJICHO, 4TO Ha BbIcoTe 100 M CKOPOCTH BETpa CYIIECTBEHHO IPEBHIIIACT
CKOpOCTh BeTpa Ha BbicoTe 22 M. CnenoBaTenbHO, BeicoTa 100 M siBIsieTcs peHTabenbHON ATt
HOCTPOCHHUS M SKCIUTYyaTallM BETPSIHBIX COOPY)XXCHUH. Pe3ynbTarhl hakTHUECKUX U3MEPCHHN
HOKa3aJli, YTO CKOPOCTh BETPa 3aBUCHUT OT BBICOTHI U BPEMEHH CYTOK. MI3MEeHeHHe B TeueHue
Mecslia II0TOKa BETPa COOTBETCTBYET M3MEHEHHIO CyTOYHOTO rpa)uka MOIIHOCTH SHEPIeTH-
YEeCKOM CTaHIMHU, U KOd(P(OUIMEHT KOppesiMU BYX HPOLECCOB OKa3bIBAETCS JOCTATOYHO
BeIcOKUM M coctaBister 0,61. [l mocTpoeHMst mapka BETPOBOH UIEKTPHYECKON CTAHIUH
HEOoOXOIMMO B T€YEHHE OJIHOTO T'oJla Ha Pa3INYHbIX BEIcoTax (o 100 M) GecnpepsIBHO Mpo-
BOJUTH (haKTHUYECKUE M3MEPEHNS IapaMeTpOB BeTpa. B IpOTHBHOM cilydae pa3MeleHHe BeT-
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POBOH CTaHIIMHU HA JaHHOM y4yacTKe MOkeT ObITh HepeHTaOenpHbIM. KIIJ] BeTpsiHBIX arpera-
TOB, TIOMUMO HUX KOHCTPYKTHUBHBIX OCOOEHHOCTEH, TaKKe 3aBHCHUT OT MPaBUILHOTO BBIOOpA
MECTa X YCTaHOBKHU.

Ilepenaua sHeprum, BelpabaThIBAEMON C TIOMOIIBIO BETPSHBIX 3MEKTPOCTAHIMH, B 3HEP-
TOCHCTEMBI TIOTPEOHUTENI0 TECHO CBSI3aHA CO CKOPOCTHIO BETPa, IUIOTHOCTHIO BO3IYyXa, pac-
IpeJieJIeHueM OTOKA BeTpa U ApyruMu napamerpamu. [lostomy uccienoBaHue napameTpoB
BETpa UMeeT SIKOHOMHUUECKOE U JaXe IOPUIUYECKOE 3HAaUCHHE.

KiroueBbie c10Ba: Tpo30Basi NESATEINBHOCTh, TPO303alINTa, KAPTHI HHTEHCHBHOCTH TPO-
30BOH JEATECIIBHOCTH.

WUn. 2. Bubnuorp.: 17 Hass.

THUNDERSTORM ACTIVITY AND LIGHTNING PROTECTION
OF POWER PLANTS AND EQUIPMET ON THE TERRITORY
OF AZERBAIJAN REPUBLIC

GASHIMOV A. M., KHIDIROV A. M.

Azerbaijan Scientific-Research and Design Institute of Energy

In the article the results of a wind parameters analysis at the wind power parks construc-
tion territory in the north of the Azerbaijan Republic are presented. By means of extrapolation
the speeds of a wind stream at heights of 80 and 100 m have been calculated. In the
conditions of the Azerbaijan Republic initially the wind potential was defined at height
of 10-15 m from the earth surface by the data of the “weather vane” established at hydrome-
teorological station, located within the precincts of Baku city. The subsequent measurements
were spent at height of 40 m by means of “anemometer” located outside of city boundaries in
a southern direction. It is established that at height of 100 m the wind speed essentially ex-
ceeds the wind speed at height of 22 m. Hence, the height of 100 m is profitable for construc-
tion and operation of wind constructions. Results of actual measurements have shown that
wind speed depends on height and time of day. It is established that change of a wind stream
within a month corresponds to change of the daily schedule of power station capacity and cor-
relation factor of two processes appears high enough and makes 0.61. Note that for building
the park of wind power plant it is necessary within 1 year continuously to spend actual meas-
urements of a wind parameters at various heights (to 100 m). Otherwise placing of wind sta-
tion on the given site can be not profitable. It is necessary to notice that the efficiency of wind
units, besides their constructive features also depends on a correct choice of their installa-
tion place.

On the other hand, the transmission of energy, produced by the wind power plants, in the
power supply systems to the consumer is closely connected with a wind speed, air density,
distribution of a wind stream, etc. parameters. From the told follows that research of a wind
parameters represents the economic and somewhat legal value.

Keywords: thunderstorm activity, lightning protection, maps of lightning activity
strength.

Fig. 2. Ref.: 17 titles.

OCHOBHBIM TOKa3aTeJeM HAAEKHOCTH PaOOTBl SHEPrOCHUCTEM  SIBISIETCS
JIEKTPO3HEPTHsl, BbIpaOOTaHHAs HA IEKTPUUYECKUX CTAHLUSAX, HENPEPHIBHO U
0e3 moTeph mepegaBaeMasi IOTpeOUTENsIM. DTO TIaBHAsI 00S3aHHOCTDH AJIEKTPO-
SHEPreTHUECKUX CIyKO 3HeprocucteM. Ho, HECMOTpsS Ha MPHUHSATHE BCEX Mep,
10 pa3IMYHbIM NPUYMHAM HE BCErJa yaaercsi o0ecledeHrue HelpepbIBHOCTH pa-
00THI A5IeKTpoobOpyAoBanus sHeprocucteM. OqHa U3 TAKUX MPUYUH — OpaKe-
HHE YCTPOMCTB M 00OPYAOBaHMSA 3HEPrOCUCTEM pa3pslaMy MOJIHUM, pa3BHUBa-
IOIIUMHUCS MeXy oOnakamMu U 3emiiei. BeiGop MeTona U cpeacTB Ipo303aIlUuThI
AIIEKTPOIHEPTETUYECKUX U APYTHX 00BEKTOB OOBIYHO OCYIIECTBIACTCS MO KapTe
MHTEHCUBHOCTH TPO30BOH IEATENBHOCTH, IOCTPOCHHON 110 CpEIHEMY 3HAYECHHIO
B oAy, i€ YKa3aHbl YMCJIO T'PO30BBIX JHEH, UX IMPOJOJIKUTENBHOCTh B 4acax,
YAEIBHOE YUCIIO Pa3psA0B MOJIHUH HA 3€MIIIO Ha KBaJIPaTHBII KWJIOMETP U OXKH-
JlaeMblii TapamMeTp TOKOB MOJIHUH B PallOHE PaCIIOIOKEHHST OOBEKTOB.

34



KapTbl MHTEHCHBHOCTH TPO30BOH IEATEIBHOCTH TEPPUTOPUI MO CpelHEMY
3HAYEHUIO YUCIa U TPOJOKUTEILHOCTH TPO30BBIX AHEH B TOAy OOBIYHO CTPO-
SITCS Ha OCHOBAaHWH MHOTOJIETHUX MX PETHUCTPAINil, TPOBOANMBIX METEOPOIIOTH-
YECKUMH CTaHIUSAMH U NMyHKTaMU. [Ipy MPOEKTUPOBAHUU U CTPOUTENIBCTBE KaK
ANIEKTPOIHEPIrEeTHUCCKUX, TAK U JPYTHX MPOMBIIUICHHBIX U IPAXKTaHCKUX O0B-
€KTOB MX T'PO303aIlINTa PACCUUTHIBAETCS HA OCHOBAHWW WHTEHCHBHOCTH T'PO30-
BOH JIESITENIBHOCTH TI0 MECTY PaCIOJIOKEHHS 00BEKTOB, ONpPEEICHHBIX U3 YKa-
3aHHBIX KapT.

Kapra MHTEHCUBHOCTH TPO30BOM ACATENBHOCTH IO YHUCIY CPO30JHEH s
Tepputopun PecriyOnuku AzepOaiikan BriepBble Oblia moctpoeHa [1] Ha ocHO-
BaHnu 10-metrmx (1933-1942 r1r.) peructpammii B 66 METEOPOIOTHUECKUX
CTaHIHUAX W MTyHKTaX. JTa KapTa B IMOCIEAYIONIEM BKIItOUeHa B ATinac AzepOaii-
Jokanckoi PecriyOmnuku [2]. KapTta ke Mo npoJo/DKUTEIBHOCTH TPO30BBIX JTHEH,
npuBeneHHas B [3], mocTpoeHa Ha ocHoBaHHUU 15-metHmx (1942-1956 rr.) nan-
HBIX, KOTOPBIE PETUCTPUPOBAIUCEH MPUMEPHO 70 METEOpPOIOTUIECKIMH CTAHIIU-
SIMHM Y TIYHKTaMH PECITyOJIUKH.

WzBecTHO, UTO YeM OoibIlle TIEPUOJ| OXBAaTa PETHUCTPAIMNA CTATUCTHISCKUAX
JAHHBIX, TEM WX CpefHee 3HaueHHe Ooyiee OJIM3KO OTpaXkaeT HCTUHHBIC JaHHEIE.
Hcxons U3 3TOro Ha OCHOBAHWM MHOTOJIETHUX METEOPOJOTHUECKUX TaHHBIX
(6onee 40 ner) u o pe3ynbTaTaM HATYpPHBIX UCCIICAOBAHUI MOJIHHH, TPOBEICH-
HBIX B JJaboparopun «MOJHHHM U MOJIHHE3AIIUTa» A3epOailkaHCKOro Hay4YHO-
WCCIIEIOBATENILCKOTO MHCTUTYTA 3HepreTuku (HeiHe — A3HU u [TMND), aBTto-
paMH TOCTPOCHBI HOBBIE YTOUHEHHBIE KapThl MHTEHCUBHOCTH T'PO30BOM Jesi-
TENBHOCTH MO TPO30IHIM U MPOJODKUTENFHOCTH TPO30BBIX JHEH AT TeppUTO-
pun PecniyOmukm AzepOaifpkaH. OTH KapThl B OTIMYHE OT TIPEIIICCTBYIOIIHX
BKJIFOUAIOT B ce0sl perucrpanuto naHHbx ¢ 1936 mo 2009 r. Ha 98 meteopoioru-
YECKUX CTAHIMIX U HECKOJBKUX JIECATKAX METEOIYHKTOB, OXBATHIBAIOIIHUX I10-
YTH BCIO TeppUTOpHIO pectryonuku [4, 5]. Takum oOpa3om, mokazaHus, NCHOIb-
3yeMble TpU MOCTPOCHUU HOBBIX KapT, OTIMYAIOTCS OT MPEXHUX U MEPHOAOM
PETHCTPAIMH, U YHCIIOM PETUCTPALMOHHBIX CTAHIIWIA, YTO TOBIIUSIO HA BEJIUYH-
HBI TIapaMEeTPOB M YTOYHEHHUE TPAHUI] KOHTYpOB KapTel. Jlyis TeppuTopmii pec-
MyOJIMKY, HAaXOOSIIMXCS TOJ OKKyManuel apMsSHCKON apMuu, JaHHBIE pETu-
CTpalliy MO0 METEOCTaHIMSIM, PAaclOJ0KEHHBIM B 3THUX pailOHax, BKJIIOYAIUChH
B KapThl 3a nepuoy ¢ 1936 mo 1988 r. 13 98 mereoctannuii B 53 npooimku-
TENBHOCTh PerucTpalu cocTapisuia Oonee 40 yner, U3 KOTOphIX B 42 MeTeo-
CTaHIUAX MPOJIOIDKUTEIHLHOCTh perucrpanuu — 6omnee 50 net. B ocTranpHBIX ke
METEOCTaHIMAX B 23 ciydasx MpOJODKUTEIHHOCTh PETHCTPAIIMN COCTABIISIIA OT
21 roma no 39 net u B 15 ciiyuasx — ot 10 mo 20 ner.

BricoTa MECTHOCTH pacmoOiOXEeHHs METEOCTAHIUI HaJl yPOBHEM MOpPS —
or muHyc 26 (r. Cuazamp) no mwmoc 2294 m (moc. Hcrucy B Kenpban-
JKapckoM paiiore). [Ipuuem 22 MEeTEOCTaHIIMU PACIIONOKEHBI Ha BRICOTE OT MU-
Hyc 26 10 mioc 2 M (B 30He HU3MEHHOCTH), 20 METEOCTaHIIUi — Ha BBICOTE
mwroc 3-300 M (B 30He paBHHH), 28 MeTeocTaHnui — Ha BbicoTe mmurroc 301-800 M
(B 30HE mpenrophs) U eie 28 MereocTaHIui — Ha BbicoTe miroc 801-2294 m
(B rOpHO# U BBICOKOTOPHO# 30HAX).

W3meHeHune vrcia Tpo30BBIX JHEH U UX MPOJODKUTEIHHOCTH B Yacax 1o yKa-
3aHHBIM 30HaM COCTaBJSIET B CpPEeJHEM: JUISI HU3MEHHOCTH — 9,6 Tpo30BOTO JHS
u 13,9 rpo3oBoro yaca, JJi1 paBHUHHBIX — COOTBETCTBEHHO 15,4 u 24,4, nns npen-
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ropest — 15,9 u 38,94, a nns ropHBIX U BEICOKOTOpHBIX — 27,9 u 50,5. CpaBHeHue
9TUX JaHHBIX TOKA3bIBAET, YTO €CIIHM YHCIJIO TPO30BBIX JHEH I PaBHUHBI U TIpe.-
rOpbs IPUMEPHO PABHO, TO C YBEIWYEHHEM BBICOTHI MECTHOCTH HaJl yPOBHEM MO-
psl CTaHOBUTCSI OOJIbIIE W TMPOJOJDKUTENBHOCTH TPO30BBIX JAHEH. DTO XOPOIIO
BUJIHO U3 aHAJM3a COOTHOIICHUH MPOAOKUTEIBHOCTH U YKCIa TPO30BBIX THEH,
KOTOpBIE COCTABIISIOT: M1 TIepBOM 30HBI — 1,44, mius BTOpoit — 1,58 m mst Tpe-
Thel — 2,45, a B TOPHBIX M BBICOKOTOPHBIX palilOHaX C YBEJIMYEHHEM BBICOTHI
MECTHOCTH HaJl yPOBHEM MOPS 3TO COOTHOILIEHUE CHMKaeTcs. Takoe M3MEHEHHue
00BSCHSETCS B OCHOBHOM IIPOXOKAECHHEM (POHTAIBHBIX I'PO3 B HU3MEHHBIX
W paBHUHHBIX paiiOHaX, a B MPEATOpHBIX M TOPHBIX paiioHaxX — 00pa3oBaHUEM
TEIUIOBBIX (MECTHBIX) U TIPOXOXKICHUEM (YPOHTATBHBIX TPO30BBIX OOJIAKOB.

[IpoBeneHHbI aHAIM3 MaTEepUaNoOB IMOKA3bIBAET, YTO MMEETCS HECOOTBET-
CTBHE MEXIY pacHpeAeiICHUEM IO TOfaM YMCiIa AHEH ¢ TPo3aMu M MPOIOJDKHU-
TEJNBHOCTBIO TPO3. DTO XOPOIIO BUIHO U3 KOPPEIALUOHHOTO MO 3aBHCUMOCTH
CPEeIHMX 3HAYCHUH MPOAOJDKUTENBHOCTH IPO30BBIX IHEH B roLy OT YMCIA IPo-
3oxnei (puc. 1). Ha puc. 1 npuBeneH rpaguk ux 3aBUCHMOCTH B BHAE JKCIIO-
HEHIMANBHBIX U CTETNeHHBIX (QYHKIHUH, a Takke rpaduK, KOTOPHIH MOCTPOEH T0
¢dbopmyiie, npuseneHHor B [6]. ['paduku Xopolo coriacyrrcs ais o0jactu
0-25 rpozoaneit u 0—40 TpoO30BBIX YACOB, TJIe UMEETCS] HAMOOJIbIIEEe YUCIIO CTa-
TUCTHYECKHX MaTepuanioB. [1o aHamM3y MMEIOIUXCS AaHHBIX, AJIS TEPPUTOPUHU
PecniyOnuku AzepOaiimkan B cpeaHeM Ha oauH rposoieHb (N.,) coorBerct-
ByeT MPOAOIDKUTEIBHOCTE T'po3 mpuMmepuo 1,6 rposooro waca (N.), T. e.
Nro/Npy = 1,6 u [5].
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Puc. 1. 3aBUCUMOCTb CpeIHUX 3HAYCHUH MPOIOKUTEIEHOCTH I'PO30OBBIX AHEH
B TOJly OT YUCJIa TPO30JHEH

[Ipu oTcyTCTBHM AaHHBIX O MPOJOKUTENBHOCTH TPO30BBIX AHEW IpU Iepecye-
T€ C TPO30BBIX THEH Ha TPO30Yachkl pEKOMEHYeTCsl OJIb30BaThest popmyInoii [6]

Ny = 0,72N,,. 2.

[NoBbIIIeHNE HATCKHOCTH 3AIIUTHI PA3ITUIHBIX 00BEKTOB OT MOJHHUH HEBO3-
MOXKHO 0€3 HaJW4Hs TOYHBIX JAaHHBIX O TPO30MOPaKaeMOCTH TEPPUTOPHMA, Ha
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KOTOPBIX PacIoioXeHbl 3TH 00BEeKTHI. IIpu oleHKe BO3MOXKHOCTU yaapa MOJl-
HUM Ha OOBEKTHI ¢ HanboJee CYIIECTBEHHOW XapaKTepPUCTHKON Ipo3omopaxkae-
MOCTH TIPHHHAMAETCSI CPEIHEroJloBas ynaeidbHas 4acToTa pa3psioB MOJHHUH B
3eMIII0. DTOT MapaMeTp XapaKTepUCTUKU TPO30BOH AESTEILHOCTH MOKHO OIpe-
JeNSTh Pa3InYHBIMA METOJaMHU: CIeHUATbHBIMI CYETYNKaMU U MHOTOOTpAcIie-
BBIMH CHUCTEMaMH II0 PETHUCTPAIlMU YHclia OOIMX M Ha3eMHBIX Pa3pAIoB MOJI-
HUH, PETUCTPALUEH MOpaskeHHsI OTIOP JMHUH 3JEKTpOoIiepeaayl U OTACIBHO CTO-
SIIAX BBICOKMX OOBEKTOB M MOIJHHEOTBOAOB W T. O. OIWH M3 OCHOBHBIX
CHOCO0O0B TMOMYYEeHHS JAaHHBIX O KOINYECTBE MOJTHHEBBIX Pa3psI0B — OTO Befe-
HUC YyUCTa MOJIHUCBBIX PaspAa0B paIUOTCXHUYCCKUMU METOJaMU (Hpezmon(eH-
HeIMH CUIT'PD), ¢ MOMOIIIBIO0 MOJTHHEBBIX CUCTIMKOB ¢ yacToTol 10 KI'1I.

B nocnegnue rogsl pazsutble crpansl, Takue kak CIIA, I'epmanust, ®pan-
uus, Anonus, Kanana, Ucnanus u apyrue, s onpeaeneHus IIOTHOCTH pa3psi-
JIOB MOJTHUH Ha CBOEW TEPPUTOPHH HCIIONB3YIOT PA3INIHbIE MHOTOITYHKTOBBIE
CUCTCMbI PETUCTpAllU MECT U NTApaMCTPOB PA3pPAA0B MOJIHUU. DTO MacCUBHEIE
PaAMOTEXHUYECKHE CHCTEMBI MENIEHTAallnd TP03, OCHOBAHHBIE HA PETHUCTPAIlUU
HUMITYJIBCOB JJICKTPOMArHuTHOI'O MU3JIY4YCHUA paspdaa MOJIHHU. Kak npumMep
MokHO ykazath cuctembl NLDN, LADR, LPATS, TOA, SAFIR, Beinyckaembie
pasmumunabivMua pupmamu CHIA u Ouansaann. B Poccun mis meneHramum rpo3
WCTIONB30BANKCH Pa3InYHbIC OJHOMYHKTHBIE CHUCTEeMBbl TUHa «OdYar» U MHOTO-
myakTHBIe AT'TIJI, APC u BEPES. B nocnennue roas! no 3aka3y Pocrumpomera
Ha CeBepaom Kaskaze ¢unckas ¢pupma Vaisala pasBepHysia KOMIUIEKC, COCTOS-
Ui U3 4eThipex rposoneiacHraropor tuma LS8000, paborarommux B VHF-
nuanazone 112-118 MI'n u LF-guanazone 1-350 xI'n. B LF-auanazone yse-
PEHHOCTh PETHUCTPAlMK OT KaXAoro mardmka cocrapiseT 650 kM. TowyHOCTH
OTIpeIeTIeHHsI MECTOMONOKEHHS y1apoB MoTHAA — OT 300 M B mieHTpe 10 50 KM
Ha nepudepun obnactu perucrpauun. B VHF-n1nanasone obmas obnacts peru-
CTpaliyl B JBa paza MEHBINE, a MUHUMAJIbHAs TOYHOCTH cocTaBiseT 600 wm.
3mech ciaeqyeT OTMETHTb, YTO BCE YKa3aHHbIE 3HAYEHHUS KakK IO JAIBHOCTH
NENCTBHS, TaK W TOYHOCTH OMpEAENICHHs] BHAOB Pa3psAO0B MOJHHU (pa3psaoB
B 3€MJII0 WJIM MEXY 00JaKaMu), yKa3aHHBIE B TEXHHUECKHX XapaKTEPUCTHKAX
IPO30TIENIEHTaTOPOB, 3aBUCAT OT ()OPMBI U TTAPaMETPOB HMITYJIHCOB TOKOB MOJI-
HHH, 2 TAKXKE TPACKTOPHHU M PAa3BETBICHHOCTU KaHAJIOB Pa3ps0B MoJHuH [7, 8].

Kak 6b110 yKa3aHoO, IOCTPOEHHBIE U OTIMCAHHBIE aBTOPAMH JIBE KapThl IO UH-
TEHCUBHOCTHU TPO30BOU EATEIBHOCTH TI0 CPEIHEMY YMCIY U MPOJOJHKUTEIHHO-
CTH TPO30BBIX JHEW MPEACTaBIAIOT cO00W OOIIYyI0 XapaKTEPUCTHUKY WHTCHCHUB-
HOCTH T'PO30BOH IEATEILHOCTH MeCTHOCTH. [Ipu pacdere Tpo303allnuThl KaKUX-
00 Ha3eMHBIX 0OBEKTOB HEOOXOIMMO UMETh JaHHBIC 00 YIEITHHOU INIOTHOCTH
(Ny,) ¥ 0 mapameTpax TOKOB Pa3ps70B MOJIHUH B 3eMIIIO B PaiiOHE pacroioxke-
Husa oObekTa. Korma HeT TakoW KapThl WM JAHHBIX 00 YACNIBHOU IIOTHOCTH
pa3psIoB MOJIHWW B 3€MITIO, OTIpPE/eIeHHe MPUMEPHOTO 3HAYEHHS 3TOTO mHapa-
MeTpa U3 BBIIIEYKa3aHHBIX KapT MOXHO OCYIIECTBUTb PACUETHBIM IYTEM IO
dhopmynam:

N, = 0,036N,,** [9]; N,, = 0,05N,, [6]; N,, = 0,067N,, [10].
KapTa MHTCHCHUBHOCTHU FpOSOBOﬁ ACATECIIBHOCTH 110 YACJIBHOMY YUCITY I'PO30-
BBIX Pa3ps/I0B B 3€MJII0 Ha KBaJpaTHBIM KUJIOMETp, T. €. KapTa y/eJIbHOU IIOT-
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HOCTH Pa3psI0B MOJHHH B 3eMJIIO IJis1 TeppuTopuu AsepOaiimkanckoil Pecmy0-
JIUKW C UCTOJNb30BAHUEM PE3YJIbTATOB MHOTOJETHUX HATYPHBIX HCCIEAOBAaHUI
MOJIHMH, TIpoBefeHHbIX B AsHWWanepretuku (puc. 2), MOCTPOEHa aBTOPAMHU.
ITpu co3manmum 3TOH KapThl OBUIN HUCTIONB30BAHBI PE3YNIBTAThl PAa0OT: KOMILIEKC-
HO-HATYpHBIE HMccenoBanus Moiauun (B mepuoabl 1969-1981 rr.) B moneBoii
naboparopuu, Haxonusiueiics BOiu3u r. Illyma; coBMecTHBIE perucTpanuu
aMIUTUTYIBl ¥ KPYTU3HBI TOKOB MOJHHM TIPH NPSAMBIX ee yaapax B onopsl JIOII
110-330 kB A3sepOaiimkaHCKOH SHEPrOCHCTEMBI, PACIIOIOKEHHBIE HA Pa3IUYHBIX
BBICOTaxX MECTHOCTH HaJ ypoBHEM Mopsl (B nieproasl 1964—-1976 rr.) u va 39 oau-
HOYHBIX BBICOKHX O00BEKTaX (paaroTENIeBU3HOHHBIX BBIIIKAX M HA OTAEIBHO CTOS-
IIMX MOJHHEOTBOJAX peciyOiukn) B repuoabl 1971-1982 rr.; perucrpanuu 06-
IIEr0 KOJWYECTBO Pa3psIOB MOJHWH CUETYHMKAMU MOJIHHH, YCTAaHOBJICHHBIMH Ha
TEeppUTOpUH 12 METEOPOJIOTUUECKUX CTAHIMN U TIATH IPYTHX OOBEKTOB (B TIEPHO-
abt 1973-1974 rr.) [11-13].
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Puc. 2. Cpeanee uncio pa3ps0B MOJIHUM Ha 1 kM’ B rogy

Panunyc pneiicTBUS CUETYMKOB pa3psAloB MOJIHHH COCTABIISUI NpUMeEp-
HO 15 &M [11]. CueTurku perucTpupoOBaI paspsii, MPOUCXOISAIINI KaK MEXIY
obmakoM W 3emiled, Tak W MEXAy W BHyTpH oOmakoB. COOTHOIIEHHWE dHCiIa
Ha3eMHBIX Pa3psA0B U OOLIET0 KOJIMYECTBA PETUCTPUPYEMBIX MPHUHUMAIU PaB-
HeiM 1:4. Ero onpexaensmi Ha OCHOBaHMM COBMECTHOH ONTHMKO-OCLMILIO-
rpadUUecKOl PErUCTPALK Pa3psAI0B MOJIHHMH B IONeBOi maboparopum [11].
Iepepacyer OoT 3aperuCTPUPOBAHHBIX YHCEN PA3PsT0B MOJHUHM Ha BO3IYIIHBIX
muausx (BJI) snexTporepenaun v BBICOKMX OOBEKTaxX Ha IUIOMIAAb 3€MJIU IPO-
m3Boauin 1o popmynam [6—8, 10, 14, 15]. Kapra cocraBieHa ¢ y4eToM pU3UKO-
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reorpayeckux W KIUMaTHUYECKuMX 30H pecmyOnmku. CorjacHo 3Toil Kapre,
yaenbHas IUIOTHOCTh paspsia MOTHHM B HampaeieHun Kypa-ApakcHHCKOR
HU3MEHHOCTH YMEHBIIAETCA, a B MPEATOPHBIX W TOPHBIX HAIPABICHUSX TOBHI-
maetcsa. Ha kapTe mpuBeseH TakKe CpeHui MOKa3aTenb yAeIFHOTO KOINIeCTBa
Pas3psAa0B MOJIHUM Ha MecTax HaxOKIeHHs MeTeocTaHuidl. Ha Bce mepeuncieH-
Hble KapThl B 2011 r. mosydeHbl aBTOPCKHE CBUAETENHCTBA OT ATEHTCTBA IO
3amuTe mpaB aBTOpoB Pecrrybnmuku AzepOaiimxaH.

CBsi3p MEXIy TPO30BON ACATEIHHOCTHIO M HAJIE)KHOCTHIO Tpo303amuTsl BJI
AJIEKTpOIepelaun BCerzia SBJSETCS aKTyalbHOW 3amaueil. J{s aHanmm3a rposo-
ymopaoct BJI 110-500 xB »HeprocucteMpl pecmyOauKd W3 IEHTPATLHOTO
JHCIIETYEPCKOTO KypHaia ObUIH B3ATHI BCE aBTOMATHUECKUE OTKIIOUSHHS, 3ape-
ructpupoBanubie 3a mepuoa 2005-2009 rr., KOTOpbIE MPOUCXOIMWIA TT0 HEH3-
BECTHBIM NIPUYMHAM, & TaK)K€ TPO30BBIE OTKIIIOYECHHUS, OIMPEIeICHHbIE IKCILTya-
TAIIOHHBIM TIEPCOHAJIOM, M TIepEeNrCcaHbl B CIeNUaNbHbIe XypHanbl. M3 uucna
ABTOMATHYECKHUX OTKIIOYEHHUH 0 HEM3BECTHHIM MPUYMHAM BBISIBIIIN OTKIIOYE-
HUS, CBSI3aHHBIE C T'PO30BBIMU paspsgamy. CpaBHHBalIM BpeMSI OTKIIIOYEHHS,
3apEeTUCTPUPOBAHHOE B IIEHTPAIBHOM JHCIIETYEPCKOM XKYpHaie, C yKa3aHHUEeM
BPEMEHH O TPO30BBIX CHUTyauusix Ha Tpacce BJI, momy4yeHHBIX OT pecmyOnukaH-
CKOTO THIpoMeTeoposoruueckoro Jlemapramenta 3a nepuoa 2005-2009 rr. mis
Bcell TeppuTopuM pecnyOnuku. M3-3a TOro, 4ro MeTeocTaHUHH B OCHOBHOM
pAacIoioKeHbI B pallOHHBIX LIEHTpaX WM ropofax, a Tpacca BJI npoxoaut Baanu
OT HACEJICHHBIX MYHKTOB, VISl OTIpeJeTIeHIs OTKITIOUEHHUS, CBSI3aHHOTO C pa3psiia-
MH MOJIHUH, MECTa pacnoioxkeHus: MereoctaHmii U Tpacca BJI 110-500 kB nane-
CeHbI Ha KapThl pecnyonuku B Macimrade 1:500000. [ocie aToro juis BeIsACHE-
HUS IPUYUH aBTOMATHYECKUX OTKII0YeHn BJI BpeMs oTKIIFOUeHUs CpaBHUBAIH
C BpPEMEHEM TIPO30BBIX CHTYallUi, 3aperuCTPHUPOBAHHBIX HA METEOCTAHIIUSX,
Haxozsamuxcst BOMM3u Tpacc ganHou BJI. Dto ompenenenne BO3MOXKHO MPH 3Ha-
HUM CPEHEH CKOPOCTH JIBHIKEHHsI TPO30BBIX O0JAKOB, KOTOpasl JUIsl MECTHBIX
IpO30BBIX 00JaKOB cocTaBisieT nmpuMepHo 20-25 km/4, a ans GpOHTaNbHBIX —
60-80 xm/4 [16].

VY4uThIBas yKa3zaHHbIE CKOPOCTH IPO30BBIX OOJIAKOB, IO TAKOW METOAMKE U3
Yyclia aBTOMATUYECKUX OTKIFOYEHUH MO0 HEM3BECTHBIM MPUYMHAM OIPEIEIICHO
konuyecTBo oTkitoueHuit BJI 110-500 kB, cBsa3aHHBIX ¢ Ha3eMHBIMU pa3psaaMu
MonHuM 3a 2005-2009 rr. CpaBHUTENBHBIN aHanu3 rpo3oynopHocta BJI, coot-
BETCTBYIOIIMI MO KIJIACCY HANPSIKEHHUS U KOHCTPYKTHUBHBIM IMapaMeTpam IMpo-
MEXYTOYHBIM OIIOpaM, MPOBEACH MO YJSIHHOMY YHCIY TPO30BBIX OTKIIOUE-
Huii Ny,. Ero omnpenensnn OTHOLIEHMEM CpPEIHEro 3HaueHUs (PaKTHMYECKOro
YHciia MPOJOHKUTEIHPHOCTH TPO30BBIX YacOB, 3apErUCTPHPOBAHHBIX Ha METEO-
CTaHIMSIX, PACIOJOXEHHBIX BOMM3M Kaxaoil Tpaccel BJI B mepuox ananusa,
Kk 100 rpo30oBEIM yacaM W (paKTHUUECKOH UIHMHE PAacCMAaTPUBACMBIX JIMHHKA Ha
100 kM o popmye

_ n(bal(Tl . 104

Ny = TLN,,

r1e Npaa1 — GAKTHUECKOE YHUCIIO TPO30BBIX OTKIIOYEHHUH, 3apEeruCTPUPOBAHHBIX
B TIEPUOJT aHAIU3a; | — TIEPUO/] MPOBEJCHUS aHAIN3a, roll (B pacCMaTPUBaEMOM
coydae T = 5 ner); L — daxrnueckas mmuaa BJI, km; Ny, — cpenHee 3HaueHUE
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qycila TPO30BBIX YaCOB, 3apPErUCTPHUPOBAHHBIX B IIEPHO]] aHAIN3a Ha METEOCTaH-
LUSIX, PACIIOJIOKEHHBIX BOJIM3H TPacchl K0l paccmarpusaeMoii BJL, u.

Hapsny ¢ oTkmrodeHnsMu, CBSI3aHHBIMHA C pa3pagoM Momann Ha JIOII
110-500 B, ma mporsukenun st jgeT (2005-2009 1T.) ompemeneHsl TaKKe
JaHHbIE 1O OOIIMM OTKJIFOYEHHSIM, BO3HHUKIIMM II0 HEU3BECTHBIM NPUYUHAM.
C 1enpi0 MpoBeNeHHsI CPAaBHUTENBHOTO aHajiu3a MO OO0IIeMy YUCIy OTKIIOYe-
HUH, KaK ObIJIO yKa3aHO BBIIIE, ONPEeNsUIN UX yaenbHoe yucio Ha 100 km BJI
Ha OCHOBE (PaKTHUYECKOTO YMCIIA OTKIIOUEHHH, 3apPETHCTPUPOBAHHBIX B TIEPHOA
aHanm3a, o Gpopmyie

_ n(paKTZ 102

Nynz TL

TI€ Ngacrz — GAKTHUECKOE YUCIIO OOIIMX OTKIIOYEHHH 3a 5 eT; T — nmepuon mpo-
Begenns ananuza (T = 5 ner); L — daxTrueckast mmuHa BJL, kM.

s mpoBeneHust ananuza aBTomarnueckux otkiarodenuit BJI 110 kB, 3ape-
TUCTPUPOBAHHBIX 110 HEU3BECTHBIM PUYMHAM, JIHHUY, UMCIOIINE JJINHBI, MCHEES
10 kM, a TaKKe TOPOJICKUE MCKITFOUAIN U3 aHAIM3A MPH ONPEJICIICHUHU KaK 001Ie-
ro 4HCia, TaK U pa3psaoB MoJTHUE. HecMOTps Ha TO YTO Ha ITUX JTUHHUIX TOXE
OBLIO 3apPETUCTPUPOBAHO HEMAJIOE YHCIIO OTKIIFOUEHHH 3a TISTh JIeT, Ha HUX pe-
TUCTPUPOBAIOCH MHOXECTBO OTKJIIOUEHHUH, KOTOpble HE MMEIUCh Ha JIMHUSAX,
HaXOZSIINXCS BHE TOPOACKUX ycioBuil. [losToMy mpu mpuBeaeHHH HX IJIWHBI
Ha 100 kXM u cpaBHEHHHU ¢ OOJee IJTMHHBIMH JIMHUSMH TOJTYYIIN HECPABHUMO
0O0JIbIIIee YMCIIO OTKITIOYCHUN TI0 HEM3BECTHBIM IIPUYHHAM.

AHanu3 yAenpHOr0 4YHciia OOIUX OTKIIOYCHHWA MO HEW3BECTHBIM MPUYH-
HaM MOKa3bIBaET, YTO M0 HEeKOTOpbIM JuHMsAM 110 kB ono coctasnsier 6oiee 50.
OTH JIMHUK B OCHOBHOM ObuIM mocTpoeHbl B 1950-1960 rr. u mociemyroriue
TOJBI TIPOILIOTO CTOJICTHS, U MX JUTHHA B OONBINIWHCTBE CIy4yacB COCTaBIISIA
npumepHo 15-40 kM. K stum muaHmSIM otHOcsTcs: Ilotmmackas (1950 r. —
16,2 xM; Nyp = 86,4), 3-1 Ymkapckas (1956 r. — 16,4 xm; Ny = 64,6),
Hcemannnuackas (1960 r. — 41,5 km; Ny = 56,3), 2-a FOxnas (1961 1. — 11 x;
Ny = 93,0), 2-1 I'eokuaiickas (1977 . — 19 xm; Nyp = 105,4), 2-9 Ile-
maxuHckas (1982 r. — 31,9 xm; Ny = 52,0), Xanamxckas (1984 r. — 33,5 km;
Ny» = 108,6), Armamckas (2000 r. — 28,0 xm; Ny,, = 65,6) u zp.

VaensHoe umciao oOummux oTkiroueHui guHui 220 n 330 kB, mo maHHBIM
2005-20009 rr., 110 HEM3BECTHBIM IMPUYMHAM [TOKA3bIBACT, YTO OHO B CPEIHEM I10
HEKOTOPBIM JIMHUSM COCTaBJIseT cooTBeTCTBEHHO 15,0 n 7,4. DT JuHUM B OC-
HOBHOM Takyke ObLIM MOCTpOeHBI B 50—60-¢ IT. MpoIuIoro CTOACTHS U SBIISIIUCH
OCHOBHBIMU JHEPTrOHOCUTEIBHBIMUA apTepusMu Pecmybnmuku  AsepOaiimkaH.
AHanu3 o0IMX OTKIIOYEHUH MO HEW3BECTHHIM mpuunHaMm juHui 110-500 kB
MOKA3bIBACT, YTO YACTHHOC YHCIO OTKIIOYCHHUI MEHBIIIEC 3aBUCUT OT TOja ClIauyu
WX B KCIUTyaTaIlio, YeM OT XapaKTEPUCTHKU IPYHTOB M KIMMATUYECKUX YCIIO-
B Tpox0xkAeHus Tpacchl BJI, a Takke ypoBHA dKCIUTyaTaliu.

[To mpuBemeHHON METOAMKE TIEPBOHAYAIBHO M3 OOIIETO YHCIa OTKITIOUCHUI
BJI 110-500 kB mo HEHM3BECTHBIM NMPUYMHAM OIPEAEIICHO YHCIO OTKIIOUCHUH,
CBSI3aHHBIX C pa3psiiaMd MOJIHUH. 37eCh CIEAYeT OTMETUTh, YTO B HEKOTOPBIX
ClIydasix M3-3a OTCYTCTBHs OJIM3KO PacHoJIOKEHHBIX K Tpacce BJI mereopouio-
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TMYECKHX CTaHIMM UX oMNpeaeneHue 3aTpyAHeHo. [loaToMy mo HEKOTOpBIM
BJI 4ncino rpo30BhIX OTKITFOUEHUH MOTYYHIIOCH 3aHIKCHHBIM.

Kak u npenmonaranocs, OTHOCUTENHFHO OONBIIOE YACTHFHOE YHUCIO TPO30BBIX
oTkiroUeHUi ObuTo BBIBICHO Ha BJI 110 kB, Tpacca KOTOpBIX pacrojoxeHa
B PaBHUHHBIX M TPEATOPHBIX 30HAX, IJIE B OCHOBHOM IMPOXOJAT (hPOHTAIBHBIE
TpPO30BBIE OOJaKa. YIIeapHOEe YHCIO Tpo30oBoro oTkimtoueHus Ha BJI 110 xB
B IMPOILICHTHOM OTHOIICHWH K OOIIeMy 4YHciy cocTaBisuio ot 4,9 no 52,8 %,
cpennee 3HadeHue — 21,2 %. OTHOCUTEIBLHO BBICOKHE MPOLECHTHI OBLIM OTME-
YeHbl Ha JIMHUAX, TPACCHl KOTOPBIX MPOXOAT KakK IO PaBHUHHBIM, TaK W IO
MpPEeIrOpHBIM 30HaM M MaJl0 3aBHCAT OT CPEAHEro 3HAueHUs 4Yucia Ipo3o-
BbIX JHEH no Tpacce BJI, otmeueHHbIX B paccMoTpeHHOM nepuoge. [To BJI 220
u 330 kB yka3aHHOE NPOLIEHTHOE OTHOLIEHUE B CPEIHEM COCTABISET COOTBET-
cTBeHHO 6,3 u 14,9 %.

N3-3a OTCYTCTBHSI MOJNHBIX JAHHBIX MO0 METEOYCIOBHUSIM JIJISI BCECTOPOHHETO
aHaJlM3a aBTOMAaTUYECKUX OTKIFOYCHHH aBTOPHI OTPAHUYHIINCH TOJIBKO OTpee-
JICHHEM YHCIIa OTKIIIOUEHHH, 3apeructpupoBanHbix B 2005-2009 rr. B yTpeHHue
gacel (Mexay 6—10 wacamu). OnbiT kcrnyatanuu JIDII mokaseiBaer, 4To B Be-
CEeHHHE M OCCHHHE MECSIIbl TOJla Ha 3arpsA3HEHHBIX MMOBEPXHOCTAX IJIMHEHHBIX
M30JISITOPOB TP TYMaHe, MOPOCSIIEM WM MEJKOM JOXKJE YBEIUYHBAeTCA
yTeuKa TOKa C UX TIOBEPXHOCTH. A TIPH BBICOKOU 3arpsi3HEHHOCTH MTOBEPXHOCTH
U30JATOPOB B HEKOTOPhIX ciydasx (10-30 %) 5T0 MPUBOAMT K MEPEKPHITHIO
IYroi TMOBEPXHOCTH M30JATOPOB. B pe3yibpTare NMHHUA aBTOMATHYECKH OTKIIIO-
YaeTcs, ¥ HaNpsDKEHUE BOCCTAHABIMBACTCS YCTPOHCTBOM aBTOMATHYECKOTO I10-
BTOPHOTO BKITFOUYEHUS. [I[pUUMHBI TAKUX OTKJIIOYEHUH 9aCTO OCTAIOTCS HE BBISC-
HeHHBIMU. [I010OHBIE OTKIIOYEHHWS OTMEYEHBI Ha OONBIIMHCTBE aHAJIU3WpYye-
Mbeix BJI HezaBucumo ot kmacca HampsbkeHust (110-330 xB) u BbICOTHI
MECTHOCTH PacCIIOJIOKEHUS TPACChl TUHUNA. Y IeJIbHOE YHUCIIO OTKJIIOYEHUH, 3ape-
TUCTPUPOBAHHBIX B YTPEHHHE YaChl, B IPOIIEHTHOM OTHOIIIEHUH K O0IIeMy Yuc-
Jy OTKJIIOYEHHH cocTaBisuio o aunusiM 110 kB ot 7,5 no 52,6 % (cpenHee 3Ha-
yenune — 27,5 %), a mo muamsam 220 u 330 kB ux cpennee 3HaueHHE — COOTBET-
crBenHo 24,8 u 21,9 %. 31ech MOXXKHO OTMETHTb, YTO aHaJIW3 OTKJIIOYE-
Hui, npuseneHHbIX B [17] mo 26 BJI 110 kB OAO «A3zepaHep:xu», mokasai,
YTO CpegHee 3HAYEHWE YIENIbHOTO YWCIa TPO30BBIX OTKIIOYeHHH, 1o 10-met-
HUM JTaHHBIM, cocTaBisiio 11,5 %, a u3-3a yBIaKHEHHS MOBEPXHOCTH H30JIATO-
pos — 25,0 %.

[IpoBeneHHple HCcIemOBaHUA MOKA3BIBAIOT, YTO U Pa3pa0OTKA PEKOMEH-
Jalrid OTHOCHTEJILHO TOYHOTO MPOBEACHUS aHANM3a OTKIIOUCHHH, CBS3aHHBIX
KaK C pa3psaoM MOJHHH, TaK W C OOMIMMHU OTKIIOYEHHSIMH, W JJIS CBEACHHS
MOOOHBIX OTKITIOYCHHI K MUHHMYMY HEOOXOJHMMO IOJIYYCHUE MOJHBIX METEO-
JaHHBIX 1O Bced Tpacce BJI, a Taxke mOApPOOHBIX AaHHBIX O Tpaccax H
V30JSIIUY JIMHUW, O CONPOTHBICHUH 3a3€MJICHHS, HAIWYHH TPO303aIIMTHOTO
Tpoca U T. A.

BbIB O bl

1. CocTaBneHa KapTa MHTEHCUBHOCTU T'PO30BOM AESITENBHOCTH MO yJIEIBHO-
My YHCITy TPO30BBIX Pa3psAI0B B 3€MIIIO Ha KBAAPATHBIN KHWIOMETP, T. €. YAeb-
HOW IJIOTHOCTHY Pa3psiIOB MOJTHHUH B 36MITIO ISl TEPpUTOPUH A3epOaliKaHCKOM
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PecnyOnuku ¢ MCTONB30BaHUEM PE3YJIBTATOB MHOTOJICTHUX HATYPHBIX HCCIIE-
noBaHuit MonHMU. COIJIaCHO COCTaBJIEHHOM KapTe, B HampasineHun Kypa-
ApaKCHHCKON HU3MEHHOCTH YZE€/IbHAs INIOTHOCTh Pa3psi/ia MOJIHUN YMEHbIIAET-
Csl, a B IPEATOPHBIX ¥ TOPHBIX HAMIPABJIECHUAX — MOBBIILIAETCS.

2. Pe3ynpTaThl NMpPOBEJEHHBIX MCCIENIOBAaHMN IOKa3bIBAIOT, YTO AN pas-
pabOTKH pEeKOMEHAALUil OTHOCHTEIbHO MAETAIBHOTO aHalln3a OTKIIIOYCHUH
BJI 110-500 kB, cBs3aHHBIX KaK ¢ pa3psaaoM MOJHHH, TaK U ¢ OOLUIMMHU OTKIIIO-
YCHUSIMH, U I CBEACHUS MOAOOHBIX OTKIIOYEHUI K MUHUMYMY HEOOXOAMMO
MMETh TOJIHBIE CBEIEHWS O METEOJaHHBIX IO Bcell Tpacce BJI, a Taxxke
noApoOHBIE aHHBIE O Tpaccax M W3OJLSILMU JIMHUH, O COINPOTUBICHUH 3a3€M-
JICHUS, HAJIMYMH T'PO303aIIUTHOTO TPOCa U T. [I.
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