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Beeaenne

CoBpemMeHHble MTMLUEe3aUTHLIE  YCTPO-
ctea (I3Y), cocrosiume MX MOAMMEPHDLIX
AUDAEKTPUYECKMX MaTePUaAOB, B HacTosiliee
BpeMsl SIBASIIOTCSI OAHMM M3 Hanboaee rep-
CMEeKTMBHBLIX HAMpaBAEHU B 3alMTe MTUL
Ha 3KCMAYyaTMPYEMbIX BO3AYUIHLIX AUMHMSIX
aaekTponepeaaun (BA) 6-10 kB (MaubiHa,
2008). be3sycroBHO ycTynasi B CTeneHu 3a-
WUTLI U30AMPOBaHHOMY mpoBoay (CUI-3),
[13Y oTAMYaloTCsl MPOCTOTOM YCTAHOBKM, OT-
CYTCTBMEM HEOOXOAMMOCTU CEPLE3HON pe-
KOHCTPYKUMM cyuwecTsyiowmnx BA, n B utore
— BOA€€e HM3KOW CTOMMOCTLIO MATEPUAALHBIX
3arpar. AKTMBHOE U1 yCreluHoe npuMeHeHne
AHAAOTUYHBLIX MTULE3AMTHLIX SAEMEHTOB 3a
PYOEeXOM TaK >Ke YOEeKAAET B MEPCMEKTMB-
HOCTU 3TOrO TEXHMYECKOTO pPeLLEHMs!.

Ha tepputopun Poccun noammepHoie M13Y
MOSIBUAMCL OTHOCUTEALHO HEAABHO, U, Kak
AlO6O€E HOBOBBEAEHME, B MEPBOE BPEMSI Bbi-
3bIBaAM BOAbLIE BOMPOCOB, YEM OTBETOB: KAaK
OTPA3UTCs YCTAHOBKA AOTOAHUTEALHLIX JA€-
MEHTOB Ha paboTe 3AeKTPOOOOPYAOBAHMSI,
KaKOBa MX HAA€KHOCTL M AOATOBEYHOCTDL, HO
FAQBHOE — KaKoOBa pearbHast 3hpeKTUBHOCTD
M3Y B o6ecriedeHnmn 6e3onacHoCT 06LEKTOB
>KMBOTHOTO mMupa. OTCyTCTBUE YOEANTEALHDIX
OTBETOB Ha 3T BOMPOChI CYLIECTBEHHO CAEP-
>KMBaeT MPOLeCC AOOCHALIEeHUs MTuLieornac-
Hbix BA 6-10 kB.

WUtorm npumeHenmss m oueHka 3cek-
TmBHOCTHM TI3Y

Hecmotpst Ha 1O, YTO nepBbie OoTeYeCcTBEH-
Hole T13Y nosisuAmch ToAbko B 2007 r., ce-
FOAHs1 OHU Y>Ke YyCTaHOBA€HDLI Ha 14 ydactkax
B 5 pernoHax EBponerickor yactm Poccum,

First domestic bird protection constructions
(BPC) made from polymeric materials have
been used in Russia only since 2007. During
this period the constructions were set up in
14 locations in 5 regions of European part of
Russia. The overall length of protected 6-10
kV power lines (PL) comprises 133 km. All
these locations can be used as a model of
the existing technology and can be studied
for the features of its application in Russian
conditions.

For the study of BPC technology’s effec-
tiveness, inspections of isolated parts of 10
kV PL were conducted in the Republic of
Mary El and the Nizhniy Novgorod District
during 17-29.10.2008.

A total length of the monitored PL was
16.28 km. During the study only one dead
bird was found; a Hooded Crow (Corvus
cornix). The cause of death in this instance
seemed to be violation of the construction
procedure of protective hoods.

In this case, the total average hazard for
birds from 10 kV PL was 0.061 dead birds/
km PL.

IMtuueonacHas A3l1. doto M. TAbIGUHHOW

Power line dangerous for birds. Photo M. Glybina
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Ta6a. 1. O6bém npumeHerus M3Y KI-15 (OO0 «UTC») B 2007-2008 rr.
Table 1. Extent of BPC KP-1B application (company ITS) in 2007-2008

Toa
Year

Pernon
Region

O6wasn npo-
TA)KEHHOCTDL
(xm)

Total lenght

(km)

KoanuectBo
y4actkoB BA, Ha
KOTOPBLIX YCTa-
HoBAeHbI N13Y
Number of sec-
tions of PL with
BPC

2007

2008

2008

2008

2008

Kuposckast obaacrtnb

1 60.0

Kirov District

Hwkeropoackas

obaactb

3 56.3

N.Novgorod District

CmoneHcKast 06AacThb
Smolensk District

PecniybAnka Mapuii DA

2 7.0

6 7.7

Mary El Republic

Pecrny6amnka TatapcraH

2 2.0

Tatarstan Republic

Oblee KOAMYECTBO

2007-2008

Total

14 133

30° 35°

a obwasi MPOTSHKEHHOCTbL 3aAlMIIEHHDLIX BA
6-10 KB cocraeasier 133 km (Taba. 1). Kak-
ABIF U3 3TMX YHACTKOB MOYKET BObITh MCMOAB30-
BaH KaK MOAEALHDIV AAS 3HAKOMCTBA C AAHHOM
TEXHOAOTUEN U U3ydYeHeM 0coBeHHOCTeN eé
npMeHeHus1 B Poccuickmx ycAoBUsIX.

Arst sydenus acpcpextneHoctu IM3Y B ne-
puoa 17-29 okrs6psi 2008 1. BbIAM MpoBe-
AeHbl OCMOTPbLI U30AMPOBAHHLIX Yy4acTKOB BA
10 kB B Pecriybanke Mapwuii DA u Huskero-
poackoi obaact. KOHCTpYKLMsl BCEX OCMO-
TPeHHbIX BA OAMHaKoBa — OHM BbLIMOAHEHDI
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N3N, ocvawesemie M3Y

Power lines with bird protection constructions
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Puc. 1. Pacrioroskerne BA 6-10 kB, o6opyaosaHHbix [13Y KI1-15 B 2007-2008 rr.
B Kuposckoii, Huwkeropoackoit, CMOAEHCKOM 06AACTIIX M pecrybamkax Mapuii DA n
TatapcraH

Fig. 1. Locations of 6-10 kV PL, equipped with BPC KP-1B in 2007-2008 in Kirov,
N.Novgorod and Smolensk Districts and Republics of Mary El and Tatarstan

Existing violations of the technical condi-
tion of protective constructions were not
found.

The analysis of the application of BPC re-
vealed their good protective qualities. They
physically secure the necessary level of bird
protection where 6-10 kV PL are being
used, and can be recommended for wide
application.

Puc. 2. Ororosok nmuueonacHoi BA 10 kB ¢ Heuso-
AMPOBAHHBIM MPOBOAOM

Fig. 2. Top part of a bird hazardous electric pole with
non-isolated wires

Puc. 3. OroroBok BA 10 kB, 3awmméHHbIi IN3Y KI1-15

Fig. 3. Top part of an electric pole, protected
with BPC KP-1B

Puc. 4. Vicrioab3oBaHue rMbKMX 3aLMTHBIX KOXKYXOB
I13Y KI1-15 no3BOAsIET BLIMOAHSTL U30ASILIMIO CAOXKHDBIX
Y4acTKOB TOKOHECYILEro MPOBOAA

Fig. 4. Use of flexible protective hoods BPC KP-1B
enables to isolate complex parts of wires
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Ta6a. 2. Pesyastarsl ocmotpa BA 10 kB, o6opyaoBaHHbix [13Y
Table 2. Inspection results of 10 kV PL equipped with BPC
N2  Aomuuupyowmi 6moron Ha yuacr- Bpems ycra- Obmee KOAMYECTBO O6masn npo- Yucao no-
n/m Kax HoBku I3Y onop c M3y TSOKEHHOCTL TMOmMX NTMIL
Dominating habitat on sections of = Time of BPC Total number of electric ydactka (km) Number of
PL installation poles equipped with Total length dead birds
BPC (km)
1 OTKpbITasi MECTHOCTDL (arpoLIE€HO3bI), Maprt 157 11.21 (¢}
repeceKkaemast oBparamm u Ae€coro- March
Aocamm 2008
Open landscape (farmland) cut by
ravines and forest-lines
2 Lnpokas npoceka (80 m) B cme- CeHts16pb 19 1.36 0
IWaHHOM Aecy. BA pacrnioroykeHa no September
LeHTPY 2008
Wide cutting (80 m) in mixed forest.
Power line is located in center
3 Lnpokasi npoceka (40 m) B cocHoBom  CeHTs16pb 9 0.64 0
Aecy. BA pacrioroskeHa BaoAb onyuikm — September
Wide cutting (40 m) in pine forest. 2008
Power line is located on the edge of
forest
4 ArpoLeHo3bl B OKPECTHOCTSX Hace- CeHTs16pD 43 3.07 1
AEHHOTO MyHKTa September
Farmlands around human settlement 2008

Ha YKEA€306ETOHHDBIX OMopPax C METAAAMYE-
CKOW TpaBepCcoi U WTLIPEBLIMU U3OASITOPA-
My LD-20I. AaHHLIA TUM AMHWUIA SIBASIETCS
nTuueonacHoiM. OB1wast NPOTKEHHOCTL 06-
CAE€AOBAHHLIX YYacTKOB cocTaBuAa 16,28 km
(TabA. 2). HecMoTpst Ha pasHyio MPOAOAXKM-
TEALHOCTL 3KCMAyataumm BA nocae ycraHos-
ku M3Y — or 1 A0 7 MecsiueB, oOHapYsKeHa
BCETO OAHA norubiuas NTmua — cepasi BOpoHa
(Corvus cornix). TpuunHoi rMbeAn B AaH-
HOM CAyYae OKa3aAMCh HapyLIEHWs MOopsAKa
YCTaHOBKM 3aWMTHLIX KOXKYXOB Ha OTOAOBKE
AHKEPHOW OMopbl AMHENHOTO PAa3beAVHUTEAS]
(AP), B pe3yAbTate 4ero TOKOHECYIWMn Npo-
BOA OCTaACsl HEM3OAMPOBAHHLIM. TakMm 06-
Pa3som, HEOBXOAMMO OTMETUTL BLICOKYIO 3ch-
hbektnBHOCTL ycTaHOBAE€HHLIX [13Y. CpeaHsis

Ta6a. 3. Pesyastarl ocmotpa BA 10 kB a0 o6opyaoBanums 13Y B oktsabpe 2007 r.

Table 3. Inspection results of 10 kV PL until equipment with BPC in October 2007

nTMueonacHoct BA 10 kB B AaHHOM cayyae
coctasmaa 0,061 normbwmx nmmu/km BA.
Hanboree BaKHLIMM M MOKA3aTEALHLIMU
SIBASIIOTCSI Pe3YALTaThl OCMOTpPa MEepPBOro 13
yKasaHHbIX B Tabamue 2 yyactkos BA 10 kB,
Msl KOTOpOro B okTsibpe 2007 r. (a0 ycra-
HoBkM [13Y) npoBeaeHO npeABapUTEALHOE
obcaeroBanme. [Mpu 3Tom Gbira 3achuKCy-
poBaHa rmbeAb 15 OTML NMPUHAAEKAWMX K
6 Buaam (Taba. 3). CpeaHsist yactota rubeam
3Aech cocTaBAsiAa 1,34 ntyu/km BA.
OrcyTcTeue rmbeAm Nl Ha yyactke, o6o-
pyaoBaHHOM T3V, AAst KOTOpOro oHa ObiAa
paHee AOKasaHa, Takoke MOATBEPIKAAET COOT-
BETCTBME 3aUMTHLIX YCTPONCTB CBOMM OCHOB-
HbLIM 3aaayam MNPV YCAOBUM KayeCTBEHHOTO
BBLIMOAHEHUS] MOHTKHDBIX PaboT.

N n/m Bua

Species

KoAnyecrso norn6mmx nrmu
Number of dead birds

QA U1 b W N

TerepesstHuk / Goshawk (Accipiter gentilis)

O6LIKHOBEHHDIN KaHIoK / Buzzard (Buteo buteo)

Yacrasi coa / Long-eared Owl (Asio otus)

Ipau / Rook (Corvus frugilegus)

Cepas BopoHa / Hooded Crow (Corvus corone)

BopoH / Raven (Corvus corax)

[AoTHOCTL MorMbumx nTmu (ocobei/km BA)
Density of death birds (ind./km power lines)

1
3

—

w N U

1.34
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Ta6A. 4. OueHKa 3KCNAyaTaLUMoHHbIX Xapaktepuctuk M3y KI1-1b

Table 4. Estimation of application characteristics of BPC KP-1B

OueHMBAeMbI mapamerp
Estimated parameter

OueHKa
Estimation

M3mMeHeHMe ITaTHOrO MOAOYKEHMs1, AechopMaLImsl AU
YTEPs1 UBOASILIMOHHBIX KOAMAKOB (3almTa U30ASITOPa)
Shift from standard position, deformation or loss of
bird-safe covers

Yreps 3aWmUTHLIX PYKaBOB (3almTa MNpPOBOAQ)
Loss of protective tubes for cables

M3meHeHue WTaTHOro NOAOYKEHMSs 3alIUTHDBIX PYyKaBOB
(3awmTa NpoBoAa), % OT OBWEro KOAMYECTBA SAEMEH-
TOoB (Nn=1880)

The protective cable tube has shifted (protection of
cable suffers), % from total number of elements

[ToBpeXkaeHUst AU yTepst KpeneXKHbIX SAeMeHToB, %
OT OOLIEro KOAMYECTBa SAeMeHTOB (n=2820)
Damage or loss of fasteners, % from total number
of elements

Het / No

Het / No

0.27

0.6

Mpu ocmotpe BA GoAblioe BHUMAHUE yAe-
ASINOCh OLIEHKE TEXHMYECKOrO COCTOSIHMS U
BOINPOCY COXPAHEHMSI SKCIMAYaTaLUMOHHLIX Xa-
paxrepuctuk [13Y noa aeicremem atmocchep-
HbIX ycAoBUiA. NepeyeHb OCHOBHLIX Mapame-
TPOB M MX OLIEHKA MPUBEAEHDI B TabAMLIE 4.

[Tpn ocmoTpe He BLISIBAEHO CyLIEeCTBEHHDIX
HapyLeHMi LEAOCTHOCTU AU KOMIAEKTaLMm
3aWMTHLIX ycTponcTe. [NpusHakos Temnepa-
TYPHOW MAM MeXaHW4yeckon aAechopmaumm
OTAEALHBLIX KOMIMOHEHTOB TaK >K€ HE YCTaHOB-
AeHo. [1pon3BOAUTEAI0 PEKOMEHAOBAHO B
AAALHENLEM BHECTU B MHCTPYKLMIO MO MOH-
TaXKY HEKOTOpble WM3MEHEHMs, HarpaBA€H-
Hble Ha MOBLIEHME HAAEKHOCTU CUCTEMDI
bmkcaumm.

3akalouenme
B pe3yAbTate BLIMOAHEHHOTO aHAAM3A MPU-
meHeHus [13Y MOXKHO OTMETUTL UX XOpoLme

3aWwunTHble CcBOMCTBA. KOHCTPYKTMBHO OHM
obecreumBaloT HEOOXOAMMYIO CTEreHb 3a-
WWTLI NTULL NPU 3KCNAyaTtaumm BA 6-10 kB
M MOTYT ObITb PEKOMEHAOBAHLI AASI LIMPOKO-
ro npumeHeHusi. Bmecre ¢ Tem Heobxoanma
paspaboTka AOMOAHUTEALHLIX 3SAEMEHTOB,
KoTOopble cmoryT obecrneunts 6oree rmbkoe
BLINMOAHEHME U3OASLIMOHHBIX PABOT CAOYKHBIX
SAEMEHTOB (aHKEpHbIE OMOpPbLl, AUHEWNHbIe
pasbeanHuTeam, seoabl KITI v np.)

[1pyYMHOM OTMEYEHHLIX HapyWEeHWA Tex-
HUYECKOTO COCTOSIHMSI B GOABLIMHCTBE CAY-
YaeB SIBASIIOTCSI OTKAOHEHMsI OT PEeKOMEH-
AOBAHHbLIX TMPAaBUA YCTAaHOBKM. KoHeYHbIV
Pe3yALTaT B 3HAUMTEALHOW Mepe 3aBUCUT OT
KBaAMCpMKALMM MEPCOHAAQ, BLIMOAHSIOWETO
MOHT&K M3OASILIMOHHLIX YCTPOWCTB. B cBsi3n
C 3TMM HeobxoaMMa paspaboTka CreLmanb-
HO METOAMYECKOro Kypca MO YCTAaHOBKE WU
ob6cay>kmBatmio 13Y.

[lpoBeaeHMe MOBTOPHLIX OCMOTPOB 3a-
WMIIEeHHBIX BA — HEOGXOAMMBII KOMIMOHEHT
OLIEHKM 3P (PEKTUBHOCTU BLINMOAHEHHDLIX MTU-
Le3alMNTHLIX MEPOTPUSITUIA, MO3BOASIIOWNIA
HaMOOAEE HArAsIAHO MPOAEMOHCTPUPOBATD
MX MPUPOAOOXPAHHOE 3HAYEHME, a TaK >Ke
06ecneynTb AAAbHEIIEE TEXHUYECKOE Pa3-
BUTME AQHHOTO HArPAaBAEHMSI.

ABTOPbI  BbLIPAKAIOT BAAroAAPHOCTL Opra-
HM3aumm-paspaborumky M3Y YI1-16 (OO0
«TC», r. H.HoBropoa) 3a npeaocraBreHHyto
MHOPMALMIO O PACTIOAOXKEHMM U3OAUPO-
BaHHLIX y4acTkoB BA.

Autepartypa

MaupiHa A.M. Kpatkuii 0630p METOAOB 3aLMTDLI
NTULL OT MOPAXKEHMS SAEKTPUHECKMM TOKOM Ha AK-
HUSIX SAeKTpornepeAayn. — [lepHatbie XUILHUKY U
mx oxpada. 2008. N°11. C. 10-13.

Puc. 5. HerpusbiuHo, Ho 6e3onacHo!

Fig. 5. Unusual but safe!



