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A6cTpakT

B cratbe NpMBOAATCSl KpaTkme pesyAbTaThbl MCCA@AOBAHMIM, BLIMOAHEHHLIX Ha ydactkax BA 6-10 kB B HauvoHaabHOM
napke «CMOABLHbIN», AO M MOCAE YCTAHOBKM NTMLIE3AWMTHLIX ycTpoicTs (M3Y). Tubeab ntuu Ha o6opyaosaHHom [13Y
ydactke Oblaa ymeHblieHa ¢ 58 ntuu 17 BUAOB AO OAHOW MTMLIbI, YTO MOKA3bIBAET BLICOKYIO S(PPEKTUBHOCTL MPO-
BEAEHHDLIX MEPOMNPUSITUN MO 3almUTe MTUL.

KaroueBbie croBa: nopaxkeHue saekTpoTtokom, ASM, nTuuesammTHbie yCTpoicTBa.

Abstract

The paper presents the results of surveys on the sections of PL 6-10 kV crossing the National Park of “Smolny”
before and after setting the bird protective devices. The bird deaths here were decreased from 58 birds of 17 spe-
cies till one bird, that showed the high efficiency of such protection activities.

Keywords: electrocution, power lines, bird protective devices.

MoBblweHne 6Ge30MacHOCTY SKCMAyaTMpPYe-
MbIX BO3AYIIHLIX AMHUIA 3AEKTpOMnepeAaym
(BA) B Hacrosiliee BpeMmsl SIBASIETCSI OAHUM U3
MPUOPUTETHLIX HAMPABAEHWUI B OXPaHe nep-
HatbiX xuwHMKoB ([lecrtos, 2005; MaublHa,
20006, 2008, 2009; KapsikH u Ap., 2009).

B nocaeaHue roabl MAET aKkTMBHOE BHe-
ApPE€HME  COBpPEMEHHLIX  MTULIe3ALIMTHBIX
ycTpoiicTB [13Y B pasAnMyHbLIX permoHax crpa-
Hbl. Ha ¢poHe exkeroaHoro pocra o6néma ta-
KMX PaBoT MO-NPEXKHEMY COXPAHSIETCSI He-
AOCTAaTOK CBEAEHMIT 06 MX >PPEKTMBHOCTM
Ha Tepputopun Poccuiickoin deaepaumm.
BOCMOAHUTL 3TOT NMPOBGEA AASI YCAOBUIM A€C-
HoM 30Hbl EBponerickoit yactu Poccm moryT
PEe3yALTaTbl MOAEALHOTO MPOEKTA, BLINOAHSIE-
moro ¢ 2008 r. B dI'Y HaumoHaabHbIM napk
«CMOABHBLIN», PACMOAOYKEHHOM Ha CeBepo-
BOCTOKE PecrybAmku MopaoBwsl.

Increasing the power line safety is a direc-
tion of high priority for raptor conservation
(Pestov, 2005; Matsyna, 2006; 2008; 2009;
Karyakin et al., 2009).

BA 6-10 kB ob6opyaoBaHHas 13Y. ®IY HIT «Cmoab-
HbIbi», Hos16pb 2010 1. Poto A. MaubIHbI.

Pl 6-10 kV with bird protective device. The National
Park of «Smolny», November 2010.
Photo by A. Matsyna.



30

IepHarbie XuWHUKKM 1 nx oxpaHa 2010, 20

OxpaHa nepHaTbiX X1ULUHWUKOB

45°00" 45°20" 45°a0

" 3

Haunapk / National Park
BA/PL
HacenéxHeie nynkTe! [ Settlement

-3

55%00'

‘P’

&y

20 Kilometars

45°00° 4520 4540

Puc. 1. [NMtmueonacHbie AuHUM 3AeKTponepeaqn B Haunapke «CMOAbHbI».

Fig. 1. Power Lines hazardous for birds in the National Park “Smolny”.

B centsibpe 2008 roaa 3aech ObIAO 06-
cAeAOBaHO 39,27 KM NTMLEOMNACHDLIX AMHUI
aaekTporiepeaayn BA 6-10 kB Ha 5 yuact-
KaX, PACMOAOXEHHbIX HEMOCPEACTBEHHO Ha
TEPPUTOPUM U BAOADL IOXKHOW IPAHULILI Map-
Ka (MaubiHa, puuytkuH, 2009). OceHbio
2009 r. cotpyaHukamm Muaakosckoro P3C
chuamara OAO «MPCK Boarn» — «MopaoBa-
HEPro» 06CAEAOBAHHDIE YHACTKN AVHU ObIAU
060PYAOBaHDI MTULIE3AUTHLIMU YCTPOCTBA-
mu (IM3Y). Mo ucreyeHno NMOAHOIO KaA€H-
AAPHOro roaa, 5-7 Hos6pst 2010 r., npo-
BEAEH TMOBTOPHLIA OCMOTP 3AEKTPOAUHUNM,
YTO TMO3BOAMAO OLIEHUTL 3PPEKTUBHOCTD
3aWMTHLIX MEPOTNPUSITUNA, COCTOSIHME YyCTa-
HOBAEHHOTO OBOPYAOBAHMSI M KAYECTBO Bbl-
MOAHEHHLIX paborT.

O6wasi NPOTsHKEHHOCTbL MOBTOPHO obCAe-
AOBAHHLIX AMHMIA cocTaBuaa 28,6 kM. O6L-
eKToM ocMoTpa craan 424 /6 onopbui BA
6-10 kB (386 npome>kyToyHbLIX U 38 aHKep-
HLIX) HA KOTOPLIX YCTaHOBA€HO Goaee 1400
CMeUMaAbHLIX — MTMUE3AaWMTHLIX  YCTPOWCTB
(M3Y). Cpean Hux 19 onop (4,5%) ocraamch
He 3awmweHHbiMu (M3Y He ycTaHOBAEHDI).
Obuwee COCTOsSIHME YCTAaHOBAEHHOTO 0060-
PYAOBaHME U KA4Y€CTBO MOHTaKa OLI€HEHDI
KaK o4yeHb xopoume. OTmedeHo HeGoAbLIOE
YMCAO CAyYaeB MPOIMycKa KPEne>KHLIX dAe-
meHToB (0,4-5,1% OT Oblero KOAMYecTsa,
AAsT pasHbiX TMNOB [13Y) U eAMHUYHble cay-

AAMHHOXBOCTas1 HESCHITH (Strix uralensis), nornbuwas Ha
BA 6-10 kB. @Iy HIT «CMOAbHbIN», Mai 2009 r.
doro A. MaublHbI.

Ural Owl (Strix uralensis) electrocuted PL 6-10 kV. The
National Park «Smolny», May 2009.
Photo by A. Matsyna.

The power line PL 6-10 kV in the Na-
tional Park of “Smolny” was retrofitted with
bird protective devices in 2009 (Matsyna,
Grishutkin, 2009). The year later, 5-7" No-
vember 2010 we carried out the repeated
surveys of the power line to estimate ef-
ficiency of the activities. A total length of
power lines under investigation was 28.6
km. We explored 424 concrete poles of PL
6-10 kV (386 intermediate and 38 anchors)
being retrofitted with more than 1400 spe-
cial bird protective devices (BPD). Only 19
inspected poles (4.5%) were not retrofitted.

We discovered remains of only 3 electro-
cuted birds. Two of them (Buzzard Buteo
buteo and one small of passerines — spe-
cies undetermined), were killed here before
retrofitting of electric poles (more than year
ago). One bird (Rook Corvus frugilegus) was
killed on a retrofitted electric pole because
of insufficient cable insulation in the area of
pole head. Considering that 58 birds of 17
species (including 25 raptors — 43.1%) were
found on this section of PL in 2008 we have
to note the high efficiency of such protec-
tion activities.

Notable that during our surveys of the PL
in 2010, we repeatedly encountered Ural
Owls (Strix uralensis) (n=4) near PL as well
as sitting on poles or BPD directly. Unfor-
tunately exploring this section in 2008 and
2009 we did not find alive owls around PL
6-10 kV. Undoubtedly the elimination of
such important limiting factor will promote
increasing and recovering of raptor popula-
tions in the National Park of “Smolny”.

The further studies of peculiarities of BPD
installing let to develop and improve their
construction. In particular, basing on the
results of our surveys the developing of
special protective module for bus-bar con-
nectors which are used in the anchor pole
construction should be recommended.
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Taba. 1. Xapakrepyctuku BA 6—10 kB, o6creaoBaHHbix Ha Tepputopum DIy «HIT «CMOAbHDI».

Table 1. Specifications of power lines 6-10 kV, surveyed in the territory the Natianal Park «<Smolniy».

HammenoBanme BA
N2 Name of the PL

ToA BBOAQ B

MpoTAKEHHOCTDb, 3KCMAYATALMIO
KM  Year of com-

missioning

Length, km

MpoAOAKMTEALHOCTD VIHTEHCMBHOCTDL
3KCMAyaTALMM Harpy3km Ha
A0 2009 r. 3KOCMCTEMY, KM

BA/roa

Intensity of stress
on ecosystems,
km of PL/year

BKAIOYMTEALHO, AT
Duration of op-
eration up to 2009,
years

1 BA 10 kB INC CmoabHbIi Slyeiika N2 1

(Kaablwa)

14.14

PL 10kV PS Smolny Segment N1

(Kalysha)

2 BA 10 kB I'C CmoAbHbIY Slyeiika N° 4
(caH. AAatbipb)

12.18

PL 10kV PS Smolny Segment N°4

(Alatyr)

3 BA 10 kB I'C CmoALHbIN S4erika N2 5

(M. Nyaakn)

4.76

PL 10kV PS Smolny Segment N°5 (M.

Ichalki)

4  BA 10 kB IC Kemas Slyeiika N° 3

(Ukaein)

3.92

PL 10kV PS Kemlya Segment N°3

(IKley)

5 BA 10 kB IC b. Cuipecy Slueiika N° 6

(bapaxmaHbl)

4.27

PL 10kV PS B. Syresi Segment N°6

(Barkhmany)

1988 21 297

1970 39

475

1988 21 100

1989 20 78

1989 20 85

BCEIO / Total

39.27

— 26 1036

Yau Mpornycka OTAEALHbIX SAeMeHTOB. Bme-
CTe C TEM YCTAaHOBAEHO HaAMUYME HECKOALKMX
«MPOBAEMHBIX» KOHCTPYKTUBHLIX SAEMEHTOB,
M30ASILMST KOTOPLIX B HacTosiliee Bpems 3a-
TPYAHEHa.

B pesyAbTate ocMoTpa oBHapy)KeHbI BCe-
ro TPy MOrMOWMX MTULBLI, CPEAM KOTOPLIX
ABe (OBLIKHOBEHHLIM KaHOK Buteo buteo n
MeAKasi BOPOOLMHAS MTULIA HE OMPEAEAEH-
Hasi AO BMAQ) Mormbam Ao ycraHosku [13Y
(6oree oaHOro roaa Hasaa). mbean rpaua
(Corvus frugilegus) aetom 2010 r. (ornopa
N°75 BA-10 kB N°6 IC 110/10 kB b. CuI-
pecn) NpPou130LLAa U3-3a HEAOCTAaTOYHOM U30-
ASILMM DAEKTPUYECKOTO MPOBOAA B paiioHe
OrOAOBKA OMOpbLI. YUuTbIBasi TO, YTO HA AaH-
HBIX yyacTtkax BA, AeTaAbHO OBCAEAOBAHHBIX
B 2008 r., 6LIA0 OOHApY’KeHO 58 nTuLl (B T.u.
25 xuuHbIX — 43,1%), oTHOCsAWMXCs K 17 BU-
AaM, MO>KHO OTMETUTb BLICOKMI MTULIE3aLUNT-
HbI 3¢pheKT BLIMOAHEHHBLIX MEPOMPUSITUN.

Ha ocHoBe aAaHHBIX O BMAOBOM cOCTaBe
M YMCAEHHOCTM MOrMOWMX MTULL, BLIMOAHEH
pacyér obuwero obbéma ruéeAm NTuL B 30He
BAMSIHUST nTuUeonacHoix BA 6-10 kB B nap-
ke «CMOADBHDI» 32 BECh MEPUOA MX PABOTLI.
CooTHOLIEeHNE Pa3AUYHON MPOTSHKEHHOCTU
M CpoOKa 3KCMAyaTalumy OTAEALHBIX Y4acTKOB
BA 6-10 KB onpeaeasier ux cymmapHyto Ha-

rPy3Ky Ha 3KOCUCTEMY, C YYETOM KOTOPOM
paccuMtaHa CpPEeAHsisl  MPOAOAXKMUTEALHOCTD
3KCMAyaTaumm Bcero komrnaekca BA Ha Tep-
pUTOPUM HauMOHaAbHOro napka BA — oHa
coctaBuAa 26 Aet (taba.1).

O6uee KOAMYECTBO MOrMOWMX MTML 34
3TOT MEPUOA, a TAKOKE pPasMep BpeAa 3a He-
3aKOHHOE YHWYTOXKEHME OBLEKTOB >KMBOT-

AAMHHOXBOCTas1 HeSICbITb. PIY HIT «CMOAbHbIN»,
Hos16pb 2010 r. doto C. CrupraoHOBA.

Ural Owl. The National Park of «Smolny»,
November 2010. Photo by S. Spiridonov.
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Ta6A. 2. Pacuér obuiero o6béma rmbean nTvu 1 Pasmepa BPeAa Ha 06CAeA0BaHHbIX 6-10 KB 3a Bech nepuoa mx sxcrniayataumy (1988-2009 rr).

Table 2. Calculation of the total bird death rates and damage for the surveyed power lines 6-10 kV during the entire period of their operation

(1988-2009).
KoanvecrBo
norm6mmx
Cpeanssn nmu 3a  Pasmep Bpeaa
Koanuecrtso Yacrota BEChb MEPMOA 3a BECh NMEPHMOA
norn6mmx mbean, 3KCMAYATALUMM  3KCIAYATALMM,
nmvu 3a 1 nrvu/km BA Pasmep Pasmep Number of pyo6.
TOA Average nAaTel 3a Bpeaa 3a 1 perished Size of the
Number of frequency of ymep6, py6. roa, py6. birds dur- damage during
perished bird deaths, Fee for the Size of the ing the entire the entire pe-
birds per birds/km damage, damage per period of riod of opera-
N° Buabl / Species year of PL rubles. vyear, rubles. operation tion, rubles.
1 TeTepeBsITHUK
(Accipiter gentilis) 1 0.03 5000 5000 26 131872
2 OBLIKHOBEHHDIA KAHIOK
(Buteo buteo) 14 0.36 5000 70000 369 1846203
3  Kobuumk
(Falco vespertinus) 2 0.05 5000 10000 53 263743
4 OG6LIKHOBEHHAsI
MycCTeAbra
(Falco tinnunculus) 3 0.08 5000 15000 79 395615
5 boaoTHast coBa
(Asio flammeus) 1 0.03 5000 5000 26 131872
6  AAMHHOXBOCTasl HESIChITh
(Strix uralensis) 4 0.10 5000 20000 105 527487
7 OO6bLIKHOBEHHDIV KO30AOA
(Caprimulgus europaeus) 1 0.03 2000 2000 26 52749
8 DoAbLiol necTpuiii AsTea
(Dendrocopos major) 3 0.08 3500 10500 79 276930
9 Colika
(Garrulus glandarius) 2 0.05 1000 2000 53 52749
10 Copoka (Pica pica) 8 0.20 1000 8000 211 210995
11 Keaposka (Nucifraga
caryocatactes) 4 0.10 1000 4000 105 105497
12 Pa6GuHHMK
(Turdus pilaris) 3 0.08 1000 3000 79 79123
13 TleBunit Apo3a
(Turdus philomelos) 1 0.03 1000 1000 26 26374
14 Aepsiba
(Turdus viscivorus) 1 0.03 1000 1000 26 26374
15 Aposa, BUA He
onpeaeAeH (Turdus sp.) 7 0.18 1000 7000 185 184620
16 Dboablwas cMHULA
(Parus major) 2 0.05 1000 2000 53 52749
17 TlonoseHn
(Sitta europaea) 1 0.03 1000 1000 26 26374
Bcero / Total 58 1.48 - 166700 1530 4391326
Bcero (c yuéTtom
Ko3hnumnent
HEAOyYeTa mornbéumx
NTUL NPU PAa30BOM
ocmoTtpe BA = 2,5)
Total (index of unac-
counted dead birds
during one-time survey
of PL = 2,5) 145 3.70 — 416750 3824 10978316
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IMruueonacHas BA 6-10
KB, npoxoaswas 4yepes
MECTOOBUTAHMS XUILIHDBIX
ATmu, nocae eé o6o-
PYAOBaHMsI NTMLE3a-
WNTHBIMM YCTPOVICTBaMM
I13Y KI1-1b crara
6esonacHoi. ®dry HI1
«CMOABHDI».

doro A. MaublHbI.

Power line hazardous
for birds, going through
the habitats of birds of
prey after its retrofitting
with bird protective
devices (KP-1B) has
became safe. National
Park “Smolniy”.

Photo by A. Matsyna.

Horo mupa (MeToaMKka oOLEHKM pasmepa
Bpeaa.., 2008), onpeaeAeHbl MyTem MpsiMoi
3KCTPAMNOASILMM  3adPMKCUPOBAHHLIX B pe-

3yAbTare BLIMOAHEHHDIX MOAEBLIX MCCAGAOBA-
HUM pPe3yALTaTOB rMOEAM B TEYEHME OAHOTO
roAa Ha MPOAOAKUTEALHOCTL 3KCMAyaTaLum
BA 6-10 kB (1aba. 2). [oy4eHHble pe3yAb-
TaTbl AOMIOAHUTEALHO YMHO’KeHbl Ha K=2,5,
OTPaUKAIOWMI HEAOYYET MOrMOWMX MTULL MPU
OAHOKpATHOM (B KOHLIe roaa) ocmotpe BA
B pe3yAbTaTte UX MOCTOSIHHOWM eCTeCTBEHHOW
ymwmamsaumm B npupoase (CaatbikoB, 1999;
MaurbiHa, 2005; KapsikuH 1 ap., 2009).

Cymma exeroaHoro yuwep6a, Bbi3BaHHOTO
MOEABIO MTULL HA OBCAEAOBAHHDIX ydacTKax
BA 6-10 kB, cocraeasier ot 166,7 a0 416,8
TbIC. pybAeit. 3a BeChb MEPUOA SKCMAyaTaLMM
0o6cAeAOBaHHbIX y4acTkoB BA 6-10 kB 6e3
obecnedenmns: 6€30MacHOCTM OOLEKTOB KM-
BOTHOTO MMpPa, Cymma yuepba coctaBmaa ot
4,39 p0 10,98 MAH. pybaeii.

YcpeAHEHHAasl «CTOMMOCTL» OAHOTO 3K3eM-
nAasipa nTuLl, 6e3 y4éta BMAOBOM MPUHAA-
AEXKHOCTU, paBHa 2874 py6asi. DTOT nokasa-
TEAb MOXKET ObITh MCMTOAL30OBAH KAk KPUTEPMIA
OLEHKM OOWeEN MTMLEONACHOCTM KOHKPET-
HbIX y4acTkoB BA 6—-10 KB uAM BLIAEAEHHDIX
TEPPUTOPUI. A TaK XK€ AASI ONIPEAEAEHMS AU
AEMOHCTPALMU BAXKHOCTU MAAHUPYEMbIX UAU
BLIMOAHEHDIX MTULIE3ANTHLIX MEPOTPUSITUIA.
B AaHHOM cAy4yae OH 3HAUUTEALHO BbIlE aHa-
AOTMYHOIO CPEAHEro rnoKasateasl, orpeAe-
AEHHOTO AASl PACIMOAOYKEHHOM MO COCEACTBY
Hwkeropoackoi obaactm — 1507 py6., yto
MOAYEPKMBAET BAXKHOCTb BBLINOAHEHHLIX Me-
ponpwusituit Ha Tepputopun OOITT.

YuutbiBasi, 4To o6wmii O6LEM PUHAHCOBBIX
3arpar, o o60PYAOBaHMIO MTMLEONACHBIX BA
6-10 kB B HauMoHaArbHOM napke CMOABLHLIM,
COCTaBMA OKOAO G680 Tbic. pyOAeii, MOXKHO

OTMETUTDL, YTO MEPMOA «OKYNaemoCTu» 3TUX
[PACXOAOB B COOTHOLWIEHUM C YCTAHOBA€HHDLIM
SKOAOTMYECKMM Yyiepbom, cocrasasiet or 1,6
A0 4,1 AeT — B cpeaHeMm 3 roaa.

Bo Bpemsi noaesbix paboT He BLIAO yCTa-
HOBAEHO (PaKkTOB IMOEAM MpeEACTaBUTEAEN
PEAKMX W OXpPAaHsIEMbIX BMAOB MeEPHATbIX
XMILHUKOB, OBMTAIOWMX HA TEPPUTOPUM Map-
Ka — MormabHuKa (Aquila heliaca), puanHa
(Bubo bubo) v Apyrnx. OAHaKO He3alMLEH-
Hble BA 6-10 kB AAst HUX TaK)Ke MPEACTaBASI-
AU C€PLE3HYIO OMACHOCTD.

[NprMeyaTeALHO, YTO MPU OCMOTPE AUHUMA
B 2010 roay Mbl HEOAHOKPATHO BCTpPEYaAU
AAMHHOXBOCTLIX HesichiTen (Strix uralensis)
(n=4) B 30He, npuaeratowenn Kk BA 6-10 kB,
B T.4. CMASILMMM Ha oropax BA u Henocpea-
ctBeHHO Ha [M13Y. [1pu BLIMOAHEHMM aHaAO-
I'MYHbLIX MccaeaoBaHun B 2008 mn 2009 rr.
>KuBbIe COBbI B paiioHe BA 6-10 kB He otme-
Yaaucb. HecoMHEHHO, MCKAIOYEHME OAHOTO
MX OCHOBHLIX AVIMUTUPYIOWMX (PAKTOPOB B
AAAbHEIEM OyAET OMpPEAEAsITh POCT M BOC-
CTAaHOBAEHME YMCAEHHOCTU XMIUHLIX MTUL B
HaLMOHAALHOM MapKe.

U3yyenne ocobeHHocTeln ycraHoBku [13Y
MO3BOAUT B AAALHENLIEM BHECTM HEOOXOAM-
Mbl€ TEXHMYECKME AOTMOAHEHMsI B MX KOH-
CcTpykuMio. B yactHoctH, yxke Heo6XOoAMMO
PEKOMEHAOBATL Pa3spaboOTKy CrNELMAALHOTO
3aIUNTHOTO MOAYASI AASI UBOASILIMM COEAVHM-
TEAbHBIX WVH MPOBOAOB, MPUMEHSIIOWNXCS B
KOHCTPYKUMM aHKEPHDLIX OrNop.
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