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BBEOEHUWE

1.1

HacToswee TexHM4YecKoe NpuaoxKeHue 6bl10 NOAroTOBAEHO MO 3aKa3y KomnaHuu Total Energies (ganee —
3akasuumK) n paspaboTaHo B KavecTse NpunoxKeHus K Mase 06 «UcxogHble ycnoBus: buonoruyeckue
pecypcbl M 6uopasHoobpasue» OTyeTa NO UCCEA0BAHUIO UCXOAHbIX YCAOBUIA SKONOTMUYECKOW U COLMaNbHOM
cohepbl npoekTa BIC MupHbin 1 BT (aanee — MpoeKkTupyemsbiii 06BbEKT).

Mnowaaxa MpoekTnpyemoro o6beKkTa oxeBaTbiBaeT nolwanb okono 205,7 Km2. JaHHasa Tepputopums
onpeaenaeTca nepumeTpom, cGopmMpPoBaHHBIM NyTEM COEAUHEHUA KPAaUMHUX POTOPOB TYPOUH. [nA yyeTa
BO3MOXHbIX NOrpelwHocTelt Habaogatenen npm NpoBeAeHUN YHETOB NONAETHON aKTUBHOCTM NTUL, BOKPYT
yKa3aHHOro nepMmeTpa npegycmoTtpeHa bydepHas 3oHa wupuHoi 500 m. CoBOKYNHan TeEpPUTOPMUA C y4eTOM
AaHHOW 6ydepHON 30HbI oNpeaensieTca Kak 30Ha pucka konamnsnii (3PK) u coctasnaet npnbansntenbHo
251,47 kw2,

MOZENb PUCKA KOJINU3UA

OueHKa puUCKa KOIU3KIA NTUL, C POTOPaMM TYPOMH BbINOIHEHA C UCMOb30BaHUEM MOoAeNN («mogenb
baHga»), paspaboTaHHOM Yunbamom BaHOoM, KOTOpas NO3BO/SET OLEHUTb KOJIMYECTBO KOIM3NI NTUL, C
poTopamu Typ6U1H 3a 3aZaHHbIi nepuog Bpemenn (baHag u ap., 2007; bana, 2024; NatureScot, 2024a). Ons
paboTbl mogenu TpebytoTca BXxogHble AaHHble, OCHOBaHHble Ha BUOMETPUYECKMX NapaMeTpax BUAOB U
XapaKTePUCTUKAX UX NONETA, TEXHUYECKUX NapameTpax TYpOUuH, a TakkKe AaHHbIX O NoseTax ntuy,
3admKcupoBaHHbIX B npeaenax 3PK. Kpome Toro, ana moaenn HeobxoamMmo onpeaenmTb
NPOAO/IKUTENIbHOCTb aKTUBHOCTW Kaxkaoro Bnaa B npeaenax 3PK B COOTBETCTBYIOLLLNI CE30H, YTO,
COOTBETCTBEHHO, NOANEKUT OLEHKE.

MepBoHayYanbHasA Bepcua «Mmogenu baHaa» OCHOBbIBaacb Ha ABYX3TaMmHOM NoAXoAe, NPY KOTOPOM Ha

aTane 1 onpeaenanocb KOAMYECTBO NTULL UAU NONETOB, NPOXOAALLMX Yepes BO3AyLIHOe NPOCTPaHCTBO,
onucbiBaemMoe BPaLLaoLWMMMUCA POTOPaMK, @ Ha 3Tane 2 paccuyMTbiBaNacb BEPOATHOCTb BO3SHUKHOBEHMUA
KONINU3UKU NTULBI C poTopom. MponsseseHne pesyabtaTos 3Tana 1 1 3Tana 2 AaeT TeopeTUYecKnin noKasaTtesb
rofloBOM CMePTHOCTM OT KOAZIM3UI NPpU AONYLLEHUN, YTO NTULbI HE NPeANPUHUMAIOT MNONbITOK 3bexaTb
KONN3MMK.

O6HoBNEeHHOE PyKOBOACTBO, BbinyweHHoe NatureScot B 2024 rogy (baHa, 2024; NatureScot, 2024a),
pPa3BMBAKOT NEPBOHAYANbHYO «MoAenb baHaa» 1 CTaHAAPTM3MPYIOT BCE 3Tanbl pacyeTos Mozenun pucka
konnusnin (MPK) c ncnonb3oBaHnem ob6HoBNEHHOM pacyeTHoM Tabanubl MPK ans npoBeaeHua aHanusa.
O6HOoBNEHHAnA MoAe/b NMO3BOAET OLEHUTb KOJIMYECTBO NOTEHLMANbHbIX KO/IM3UIA B paMKax NATUITANHOMO
npouecca:

e 3Tan A — Ha OCHOBE AaHHbIX OPHUTONOMMYECKMX YYETOB ONPEAENAETCA NAOTHOCTb ETAOWMX NTULL, B
palioHe pasmeLlLeHMA TYpOuH, a TaKkKe 408 0cobei, NeTaroLmnX Ha BbICOTAX PUCKA — MEXAY HUMKHEN
N BEPXHEN TOYKaMM TPAaEeKTOPUN POTOPOB;

e 3Tan B — BbINOAHAETCA OLIEHKa NOTEHLIMAIbHOTO KOAIMYECTBa NPOETOB NTUL, Yepes NJI0CKOCTb
pOTOPOB 3a paccMaTpUBaeMblii NepMoj Ha OCHOBE NJIOTHOCTU NTUL, U A0/IM NOJIETOB Ha BbICOTaXx
pUCKa;

e 3tanC- PaCCYNTbIBAETCA BEPOATHOCTb KON/ZIU3UN NPU OAHOM NpoaeTe NTULbl Yepes3 PoTop,
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e 31an D — oueHNBaeTCA NOTeHUMaAbHbIN YPOBEHb KONIN3UI ANA KOHKPETHOrO BMAa NTUL, NPK
YC/IOBUM TEKYLLETO YPOBHSA UCNONb30BaHUSA TEPPUTOPUU, C YYETOM OTPE3KA BPEMEHMU, B TEYEHUE
KOTOPOTro TYPOUHbI HE IKCMIYaTUPYIOTCS;

e 37an E - yunTbiBaETCA A0NA NTUL, KOTOPbLIE, BEPOATHO, ByayT n3beraTb BETPOBYHO 3N1EKTPOCTAHLMIO
UAN OTAENbHbIE TYPOUHBI BCeACTBME BbITECHEHUA C TEPPUTOPUM, BbINONHEHNA MAHEBPOB
YKNOHEeHUA nMbo, HaNpPOTUB, B pe3y/ibTaTe NPUBAEYEHUA K BETPOBOM 3/1EKTPOCTAHLMN, Hanpumep, B
OTBET HAa U3MEHEHUA cpeabl 0bUTaHMA.

B HacToAweM TeXHUYECKOM NPUIOKEHUM ANA BbINONHEHUA PACYETOB UCNOAb3yeTcA OOHOBNEHHOE
pykosoactso NatureScot u pacyeTHasa Tabanua MPK.

PesynbraTbl MOgENMPOBAHUA NO3BONAIOT NONYYNTb OLEHKY OXKMOAEMOro Koan4yecTea KONNM3UI 33
OﬂpE,ﬂ,EﬂEHHbIﬁ CE30H, roa nnbo 3a Becb CPOK 3KCnayaTauun BeTpOBOl\;I S/1EKTPOCTAHLUUNN.

ON3ANH OBCNEQOBAHUU (MIOHb 2023 MOOA — HOABPb 2024 FOA)

[NA OLEeHKM NCXOAHOTO COCTOAHUA OPHUTONOrMYECKOro 6uopasHoobpasuns, BKAKYAA NNOTHOCTb NTUL, U UX
NMONETHYI0 aKTUBHOCTb, ¢ IeTa 2023 roga KasaxcTaHCKOM accoumaumen coxpaHeHns bnopasHoobpasmsn
(ACBK) npoBogATca HabnogeHUs ¢ 0630pHbIX Touek (OT).

MocKonbKy B pamkax MpoeKkTnpyemoro o6bekTa HEOAHOKPATHO NepecMaTpmBaiacb CXema pasmeLLeHms
TYPOWH Ha OCHOBAHWUK Pe3y/IbTAaTOB PA3/IMYHbIX UCCAEA0BAHWUMN, AN3AaNH OPHUTONOTMYECKMX 06C1eA0BaHNMA
COOTBETCTBYOLWMM 06Pa30M KOPPEKTUPOBANCA. B pesynbrate mexay OTAebHbIMU ce30HaMM HabntoaeHnn
HeKkoTopble OT 6bI/IM UCKAKOYEHDI, @ HOBble A0baB/IeHbI C LEe/iblo 06ecrneyeHns COOTBETCTBUSA KaXK a0
0O6HOBNEHHOW CXeMe pasmelLeHuns TypbuH. Mo utoram nccnegosaHna OBOCC v nocneaytouero o6HoBaeHUA
CXeMbl pa3meLlleHns B aBrycte 2024 roga 6bia1 BbINOAHEH aHAN3 30H BUAMMOCTU ANA ONTUMMU3AL MM
pasmelteHuna OT. 3To No3BOAMNO 0becneynTb 0XBaT He MeHee 75% MecT pasmeLleHuns TYpouH npm
onTMManbHOM Konundectee OT ¢ y4eTOM 3HauMTeNbHOM Naowaam MNaowaakm, choxHoro penbeda, NorogHbIX
YCNOBUIA U OrpaHUYeHHOCTU pecypcoB. JononHuTensHble OT, onpegeneHHble No pesyabTaTam AaHHOro
aHanu3a, 6blIM BKOYEHbI B Nporpammy obcnenosaHuii oceHbto 2024 roaa.

[ns Karkporo cesoHa HabntogeHuin Konmdectso OT M 06Wwmit 06bem nosesbix PaboT cocTaBaANN:
e nieto (MoHb, ntob, aBryct) 2023 roga: 40 OT; obwuit 0b6bem obcnegoBaHnin — 480 Yacos;
e 0oceHb (ceHTAbpb, OKTABPL, HOABPbL) 2023 roga: 40 OT; 0bwuii 06vem obcnegoBaHuii — 480 Yacos;
e BecHa (mapT, anpenb, mait) 2024 roga: 32 OT; o6wmin o6bem obcneposaHnini — 384 yaca;
e 0oceHb (ceHTAbpb, OKTABPL, HOABPbL) 2024 roga: 30 OT; 0bwuii 06bem obcnegoBaHuii — 438 yacos;

e 3uMma (aeKkabpb, aHBapb, peBpanb) 2024—-2025 rogos: 16 OT; obwmit 0b6bem obcnegoBaHnin — 46
Yyacos;

e BecHa (mapT, anpenb, mait) 2025 roga: 30 OT; o6wmit o6bem obcneaosaHnini — 378 Yacos;
e feTo (UtoHb, oAb, aBryct) 2025 roaa: 30 OT; 06wuit o6bem obcneaosaHuit — 540 yacos.

Ha ocHoBaHuM Pe3ynbraTtoB aHa/M3a 30H BUAMMOCTU U C YH4ETOM COCTaBa perncTtpnpyembix snaos, T. €.
KPYNHbIX XNLWHbIX NTUL,, 6b110 onpeaeneHo, Yto ANAa 4actum oT pagnyc 30Hbl BUANMOCTU MOXKHO
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060CHOBaHHO YBENMYUTL A0 2,5 KM BMECTO CTaHAAPTHbIX 2 KM. [laHHasA KOppeKTMPOBKa N03B0IMAA
MaKCUMaIbHO YBEANYUTD OXBAT NPeAnoiaraemMbiXx MeCT PpasMeLLeHUs TYpOuH.

OKOHYaTeNbHaA cxeMa pasmeLleHuns TypbuH bolia npegocTasneHa 3akaszunkom B AHBape 2025 roga. Ha
AaHHOM 3Tane 30Hbl BuaAnmocty OT NOBTOPHO NPOaHa/IM3UPOBANU C LIe/Iblo ONpeaeneHusa ux pefieBaHTHOCTU
ans MPK. na pacyetoB MPK ncnosnb3oBannch ToNbKO AaHHbIE, NOJly4eHHble ¢ 0TobpaHHbIx OT. B Tabnumua
1-1 HuxKe npuBeseH nepedeHb OT, coOXxpaHeHHbIX 4na aHannsa MPK, a Tak)Ke COOTBETCTBYHOLWMIA 06beM
06cnenoBaHNin No cesoHaM. YKkaszaHHble OT 1 MX 30HbI BUAMMOCTU NpeacTasfeHsbl B MpuaoxkeHne A

COBMECTHO C OKOHYaTEe/IbHOM CXEMOM BETPOBOM 3/1EKTPOCTAHLUMMN.

Tabanuya 1-1 OT, coxpaHeHHble anA aHanusa MPK, u o6bem o6cnepoBaHuii (4acos)

PenesaHTHas Jleto OceHb BecHa OceHb 3nma BecHa Jleto
oT 2023 r.(4) | 2023 T.(4) | 2024 1. (4) | 2024 1. (4) | 2024-257T. | 2025 T. (4) | 2025 T. (4)
T (q) T T
S01/M19 12 12 12 12 3 12 18
S04 / M17 12 12 12 12 3 12 18
S05/ M15 12 12 12 18 3 12 18
S09 / M08 12 12 12 18 3 12 18
S10/M10 12 12 12 15 12 18
S12/M32 12 12 12 15 12 18
S13/M06 12 12 12 18 3 12 18
S16 / M04 12 12 12 18 3 12 18
S18/MO03 12 12 12 15 12 18
S20 / M01 12 12 12 15 12 18
S11/M07 12 12 15 2 12 18
M02 12 18 12 18
MO05 12 18 3 12 18
M09 12 15 3 12 18
M11 12 18 3 12 18
M12 12 15 3 12 18
M13 12 18 2 12 18
M14 12 12 3 12 18
M16 12 15 12 18

Total Energies
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PeneBaHTHas JleTo OceHb BecHa OceHb 3uma BecHa Jleto

oT 2023 1. (4) | 2023 . (4) | 2024 1. (4) | 2024 1. (4) | 2024-25T. | 20257T. (4) | 2025 T. (4)
(W)

M21 12 18 12 18

P02 12 12 18

P24 12 12 18

P17 12 12 18

X04 12 12 18

X05 12 12 18

P06 12 12 18

Kon-Bo 11 1 19 26 13 26 26

peneBaHTHbIX

oT

oowun 132 132 228 342 37 312 468

3¢ eKTUBHBLIN

oo6bLem

obcnepoBaHun

rno cesoHam

BuAbl NTUL, OTOBPAHHbIE ONA MPK

HacToAawmi aHaiM3 0CHOBaH Ha MoJIEBbLIX AAaHHbIX, cObpaHHbIX B nepuog ¢ neta 2023 roga no neto 2025 roaa
Ha OT, KoTopble OCTAlOTCA pesieBaHTHbIMM 419 OKOHYATeNbHOMN cxeMbl MNaoLwagKu.

B npeaenax 3PK 6b110 3adpuKcnMpoBaHo 36 BUAOB NTUL,, ETAOWMX HA NOTEHLMANbHON BbICOTE KOMIN3UK
(MBK) (onpeaeneHne npueeaeHo ganee B pasgene 2.4.3). Ana MPK paccmaTpuBanmnch ToNbKO Te BUAbI, ANS
KOTOPbIX 33 BECb Nepunog, obcneaoBaHU 6bI0 3aPErMCTPUPOBAHO HE MeHee NATU NONETOB. B cooTBeTcTBMM C
OAHHbIM KpUTEpUEM A8 fafibHENLWEN oueHKKM bblin 0TobpaHbl 13 BMAOB, NepevyeHb KOTOPbIX NPUBELEH

HUXKe:
e yepHobploxui pabok Pterocles orientalis;
® yepHblil KopwyH Milvus migrans;
e 00OblKHOBeHHas nyctenbra Falco tinnunculus;
e 0ObIKHOBEHHbIV YernoK Falco subbuteo;
e acTpeb-nepenensaTHUK Accipiter nisus;
e 6epkyT Aquila chrysaetos;
e cTenHasa nycrenbra Falco naumanni;

e cTpeneT Tetrax tetrax;

Total Energies
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e 00ObIKHOBEHHbIM KypraHHUK Buteo rufinus;
®  MOXHOHOIUI KaHoK Buteo lagopus;

o 3meesg Circaetus gallicus;

e cTenHoi open Aquila nipalensis;

e opnaH-6enoxsocT Haliaeetus albicilla.

KOHOMOEHUMAIIBHO | WSP
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METOAOONOIMNA MPK

2.1

2.2

XAPAKTEPUCTUKU BETPOBOW 3JNIEKTPOCTAHLUUU

MpoeKkTupyemolii 06beKT byaeT BKAOYATL 150 TypOUH ABYX PA3ANYHBIX MOAENEN, XapaKTEPUCTUKM KOTOPbIX
npusegeHbl B Tabanua 2-1 Huxke.

Ta6bnuua 2-1 TexHMUECKUE XapaKTepUCTUKM BETPOBOM 3/1eKTPOCTaHL MK

MNapameTp Mogenb 1 — Envision EN182 6,5 Mogenb 2 —Sany 7,7 MBT
MBT

Konuyectso TypbuH 124 26

Konunyectso nonactei 3 3

BbicoTa cTynuLbl (m) 110 120

Paguyc potopa (m) 90,55 97,5

MaKcrMmanbHas BbICOTA 40 KPOMKM 200 217,5

nonactu (m)

MwuHUManbHaA BbICOTA 40 KPOMKM 20 22,5

nonactu (m)

MBK (m) 20 - 200 22,5-217,5

CpegHAaAa CKopocTb BpaLeHma 9,5 9,88

poTopa (06/muH)

CpefHuii yron yCTaHOBKM S1oNacTen 47,5 42,5
(rpapycos)
MakcumanbHasa xopaa (m) 5,08 4,5

PUCK KONM3UIA ANA KaxKA0ro BUAA NTUL, PAacCUMTbIBAACA OTAEAbHO ANA KaXK4A0M Moaenu TypbuH ssnay
pasnnumMin B NapameTpax mogenei.

BUOMETPUYECKUE NAPAMETPbI NTUL

MopdomeTpuyeckme napameTpbl BMA0B NTuL, (Tabanua 2-2) 661A1 3aMMCTBOBaHbI U3 UCTOYHKMKA BTO Facts
(BTO, 6e3 gaTbl), Npy 3TOM CKOPOCTU MoaeTa NPUHATLI NO AaHHbIM Anepctam u ap. (2007) anbo, npu
HeobxoaMMOoCTH, No AaHHbIM Bpyaepep v bont (2001). Tun noneTa A4na KaxkAoro Buaa onpeaenssaca Ha
OCHOBE 3KCNEPTHOM OLEHKM.

KOHOMOEHUMAIIBHO | WSP
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Ta6nuua 2-2 buomerpuyeckue napamerTpbi NTUL,

Bug, OnvHa Tena (m) Pasmax Kpbinbes (M) | CKopocTb noneta Tun noneta
(m/c)

| YepHobptoxuii pabok | 0,34 | 0,71 | 17 | Maluywinia
YepHbIl KOpLyH 0,6 1,5 15,7 MnaHupytowmin
O6bikHOBeHHas nyctenbra | 0,35 0,75 8 Maluywinia
Yernok 0,33 0,87 11,3 Mauywmni
flcTpeb-nepenenaTHUK 0,32 0,65 13,8 Malwuywinin
BepkyT 0,81 2,12 15 Mnanupyowmin
CrenHasa nycrenbra 0,3 0,68 8 Malwuywinin
Crtpener 0,5 1,12 17 Mawywmii
KypraHHUK 0,6 1,37 14,6 MnaHupyowmi
MOXHOHOTMI KaHIOK 0,55 1,35 11,5 MnaHupyowmi
3meens, 0,67 1,86 11 MnaHupyowmi
CrenHoli open 0,81 2,02 10 Mnanupyowmin
OpnaH-6enoxsoct 0,8 2,2 12 MnaHupyowmin

HAMPABJIEHHAA W HEHANPABJIEHHAA MOAEJb

PacueTbl aTanos A 1 B pa3nnyatoTca B 3aBUCUMOCTU OT TOFO, UMEEeT I NoSIeTHAA aKTUBHOCTb perynﬂprlﬁ
Hal'lpaB/'IEHHblﬁ XapaKTep nmbo aBnsetcs HeHaﬂpaBﬂeHHOVI.

MeTog, MoAEeNMpPOBaHNUA A1a NTUL, C HanNpPaBNeHHOW NONETHOM aKTUBHOCTbIO MPUMEHAETCA K BUAAM, TAKUM
KaK rycu, cnesyioLWmm No peryaspHbiM MUFPaLMOHHBIM MapLlpyTam 6o nepemelLatowmmcs oT mect
3MMOBKM K MOCTOSIHHbIM KOPMOBbIM y4acTKamM. HanpaBieHHbI Nogxoa, Uan noaxo4 «NTuubl B MUFpaLmmy,
TpebyeT BBOAA AaHHbIX O KOJIMYECTBE NTUL,, NepeceKatoLLmx 6a3oByo IMHUIO, NepneHANKYAAPHYIO
OCHOBHOMY HamnpaBs/IeHUIO NoJeTa.

MeToa MoaennpoBaHna ANA NTULL, C HeHanpPaBAeHHOW, UKW «OBbIYHONY, MONETHON aKTUBHOCTbLIO, TaKUX KaK
XMLLHbIE NTULLbI U KYIMKK, NPeayCcMaTpMBaeT pacyeT BpeMeHM, B TeUeHMe KOTOPOro NTMLLbI Habaganvmc B
noneTe, B NepecyeTe Ha eanHuLy ob6cneayemont naolwaan. JaHHbliA ypoBeHb NOAETHOM aKTUBHOCTU 3aTeM

NpUMeHseTca K MNpoeKkTupyeMomMmy 06beKTYy B MOC/eAYOWMNX pacueTax PUCKa KOMIN3UNA.

KOHOMOEHUMAIIBHO | WSP
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Mo pe3ynbTatam ob6cnegoBaHNM NONETHON aKTUBHOCTU ObINIO YCTAaHOBAEHO, YTO AEBATb U3 OANHHAALATH
BMA0B, OTOBpaHHbIX ana MPK, senatoTca murpupyowmmm. CooTBETCTBEHHO, OLLEHKA PUCKa KONNU3UIN ans
HUX BbINOJIHANACH C UCMOJ/Ib30BAHNEM HaNPaB/AEHHOro NoAXoAa, UK NoAXoAa «NTULLLI B MUrpaumnny. Ana
ABYX OCTaBLUMXCA BMAOB (06bIKHOBEHHAA NycTenbra U 6epKyT), ABAaoLmMxca oceanbiMmmn ans MNaowaagku,
NPUMEHANCS HEHaNPaBAEHHbIN, UM «KOObIYHbINY», NOAXOA,

OTAIN A. MOJNIETHAA AKTUBHOCTDb
HAMPABJ/IEHHbI NONIET: MUTPALMOHHbIE NPOJIETHI

[na Bnpos, cneayowmx HanpasneHHOMY TUNY NOAETA, UM UCMONb3YIOLLMX NOAXOA, € NTULbI B MUTPALLUNY,
obLee KOANYECTBO NTUL,, NEPEMELLAIOLLNXCA Yepe3 MUTPaALLMOHHbBIA KOpUaop, T. e. Yepes MaowaakKy,
BHOCUTCA Ha ncT «Migrant Collision Risk» (PUCK KONNW3NI MUTPUPYIOLLMX NTUL,) pacyeTHOM Tabaunubl MPK.
[aHHble KaXaoro ce3oHHOro 06cnef0BaHNA GUKCUPYIOTCA KaK penpe3eHTaTUBHbIN MecAL, COOTBETCTBYOLLETO
ce30Ha. B Tabanua 2-3 HUKe npeacTaBieHbl 4aHHble, BBEAEHHbIE A1 MUTPALLMOHHbBIX MPONETOB MO KaXKaoMy

BMAY.

LLnprHa m1rpayMoHHOro Kopmaopa b6biia onpeaeneHa Kak 0bL,an ropnsoHTaibHaa NPOTAXKEHHOCTb
MnowagKku n coctasnset 28,34 km.

Ta6m4u,a 2-3 MwurpaumoHHble NnponeTbl, BBeAeHHble AN BUAOB C Hanpas/eHHbIM TUNOM noseTa

Bua, AHBapb Anpenb Uionb CeHTA6pb Konnyectso
(3MHWI ce30H | (BeceHHUM (neTHwn cesoH (oceHHuMM MUTPALMOHHbIX
obcnenoBaHuin) | ce3oH obcnegoBaHui) | ce3oH NpPO/IETOB B o4,

obcnenoBaHuin) obcnegoBaHuin)

YepHobptoxuit pabok 0 98 260 268 626

YepHbIi KOpLUYH 0 43 0 2 45

Yernok 0 6 0 0 6

AcTpeb-nepenenaTHUK 0 66 0 12 78

CrenHasa nycrenbra 0 15 0 4 19

Crpenet 0 9 0 0 9

KypraHHuk 0 68 20 30 118

MOXHOHOINI KaHIOK 1 2 0 3 6

3meenas, 0 18 5 4 27

CtenHoi open 0 13 6 109 128

OpnaH-6enoxsoct 3 7 0 33 43

KOHOMOEHUMAIIBHO | WSP
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HANPABJ/IEHHbIMA NONET: N1OTHOCTb NTUL, HA EAUHULY NNOLWAAMU

MNOTHOCTb NTUL, HA eANHULY NAOLAAN oNpeaensaeTca Kak KOANMYeCcTBO NTUL, HAXOAALLMXCA B MOJIeTe Ha
Nto60oi BbiCOTE B A@aHHbIA MOMEHT BPEMEHM, B PacyeTe Ha eauHMLY NAoLaaun.

[Ons BUAOB, CNeayoLnX HeHanpPaBAeHHOMY, UK KOBbIYHOMY», TUMY NOAETa, NPOAO/IKUTENbHOCTb NoeTa
Jennnacb Ha Bpema HabnogeHns (B cekyHaax) v naowaab HabntoaeHui (8 Km2), 4To N03BONANO NONYUUTb
CpeaHIoo NAOTHOCTL NTULL B MOAETE Ha KBaApaTHbIN KuaomeTp. [laHHble Mo NTUL@M ANS KaXKaoro Buaa
rpynnupoBaanucb No cesoHam obcneaoBaHUM (neto, oceHb M BecHa). MAOTHOCTb NTUL, HA eAMHMLY NoWaaN
OIS KaXKO0ro BUaa paccunTbiBanacb OTAebHO ANs Kaxkaon OT M Kaxkaoro cesoHa. BBnay sHaunTenbHbIX
pasnnumin B ob6beme obcnegoBaHni U NaoWaanx HabatogeHu mexay ce3oHaMmmn nosydeHHble 3Ha4YeHns
NJOTHOCTU Aanee B3BELWMBAIUCD C Y4ETOM KOIMYECTBA TYPOUH, NpuxoasaLmxca Ha Kaxayto OT.
CpeaHeB3BeLleHHanA Mo KOANYecTBy TypbuH cpeaHerofosas NAOTHOCTb NTUL, 3aTeM BHOCUAACH /1A KaXKa0ro
MecALa B pacyeTHyto Tabanuy MPK.

B Tabnmua 2-4 Huxke npuBeaeHbl cpeaHne 3HaYeHUA NIOTHOCTU NTUL, HA eANHULY NAOLWAAN AN1A KaXKAoro
BMAA, BHECEHHbIE B pacyeTHyto Tabanuy MPK.

Ta6nuua 2-4 CpegHerogo0Ban NNIOTHOCTb NTUL, HA eAMHULY NJIOWAAMN 418 BUAOB C HEHanpaBJeHHbIM
TUNOM nonerta

Bug, CpefHeroaoBsan NAOTHOCTb NTULL HAa eANHULY
naowaam (nTmuu/Kkm?)

O6bIKHOBEHHa#A nycTesbra 0,0005

bepkyT 0,0003

AONA NONETOB HA BbICOTE PUCKA

MpoeKTMpyemMblit 06BEKT NpeaycMmaTpMBaeT YCTaHOBKY TYpPOUH ABYX pa3nndHbix mogeneid. Ana ueneit MPK
MBK paccunTbiBaeTCA C UCMNOIb30BaHMEM MUHUMAJIbHON M MaKCMMa/IbHOM BbICOTbI pa3maxa sionacreit gna
KakAO0W OTAENbHOM MOoAeNu, B pesyabTaTe Yero nNosyyeHsl cnegytolime 3HayeHns MNBK:

e mogenb 1: MBK 20-200 m;
e mogenb 2:MBK 22,5-217,5 m.

B xoae o6cnesoBaHN MONETHOM aKTUBHOCTM BbICOTa NoOIeTa NTUL, PErMCTPUPOBanach C UCNOAb30BaHMEM
BbICOTHbIX MHTepBanos 0—20 m, 20—200 m 1 cebiwe 200 m. B naeane gona ntuu, netatowmnx Ha MNBK, goakHa
PaccYMTbIBATLCA OTAE/IbHO AR KaXKA0M MoAenun TYPOUH € yYeTom pasinymii Mexay HUMW; O4HaKo,
NOCKONbKY pasnunums MNBK mexay moaenamm MMHUManbHbl, A1A YyNPOoLLEeHMA OUeHKN 6e3 cyLecTBEHHOro
B/IMAHWNA Ha pPe3y/ibTaTbl Y4MUTbIBAZIMCb TO/IbKO MOJIETbI B BbICOTHOM MHTepBasie 20-200 m. B pesynbtate gons
NTUL, NeTaloLMX Ha BbiCOTE PUCKa, bbla NpuHATa paBHol 100% ana Bcex BMAOB (Kak C HanpaB/ieHHbIM, TaK U
C HeHanpas/IeHHbIM TUNOM MoseTa).

LLUIMPOTA BETPOBOW SNEKTPOCTAHLIUMN

LLinpoTa BeTpoBOW aneKTpocTaHuumM coctanneTt 45°06’. Ha aucte 3 pacyeTtHol Tabanupl MPK «Daylight and
night hours» ([JHeBHOe 1 HOYHOE Bpems) faHHOE 3HaYeHWe NPeLCTaBeHO B AECATUYHOM popmaTe Kak

KOHOMOEHUMAIIBHO | WSP
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45,06° n ncnonblyetca AN onpeaeneHns obuen npoaocaKUTEeNbHOCTM CBET/IONO BPEMEHMU CYTOK, B TeYeHue
KOTOpOro npearosiaraeTcs CoXxpaHeHWe paHee paccyMTaHHbIX MOKasaTeei NAoTHOCTU NTU,

KO3®PULMEHT HOYHOMN AKTUBHOCTU

HouHble o6cnepoBaHma Maowankm He NpoBoAMAMCL. BmecTo 3Toro npeanonaraemble YPOBHU HOYHOM
aKTUBHOCTW ANA BCeX BUAOB Bblan onpeaeneHbl Ha OCHOBE 3KCNEPTHOM OLEHKU U aHanmn3a MTepaTypHbIX
WUCTOUYHUKOB. MOCKONbKY CUNTAETCA, YTO HOYHAA aKTUBHOCTb BCEX BUAOB ABNAAETCA HU3KOMW, ANA HUX BblNo
NPUHATO 3Ha4YeHne 1 no ncnonb3yemoit B pacyeTHol Tabanue wrane ot 1 Ao 5 (HouHas akTMBHOCTb = 0% OT
[JHEBHOW aKTUBHOCTH).

STAI B. OLIEHKA KOJIMMECTBA MNMPOJIETOB YEPE3 POTOPbDI

ObLuee oXKMaaeMoe KoMYecTBo NPOAETOB NTUL, Yepes POTOPbI MPONOPLMOHANIBHO KONNMYECTBY U
$pOHTaNbHOW N/IOLLaAN POTOPOB, @ TaKXKe KOMYECTBY MUTPaLMOHHbIX NPOAETOB/NAOTHOCTA NTUL, B
BO3AYLWHOM NPOCTPAHCTBE HAa BbICOTE PUCKa (MpuBeaeHsbl B Tabauua 2-4). lononHuTenbHO TpebyeTtcs
MHPOPMaUMA 0 CKOPOCTM NoseTa HabnoAaeMbIX BUAOB.

PE3YJ/IbTATbI 9TAMNA B

Pesynbratbl aTana B npeacrtasneHbl Ha nucte «Collision risk» (PUck konnusum) pacyetHol Tabaunubl MPK B
BMAE NOTEHLMANBHOTO KOJIMYECTBA MPOJIETOB NTUL, Yepe3 POTOPbI B MOMECAYHOM M FO40BOM paspese.
PesynbTaTbl 4@aHHOrO 3Tana 414 obemx mogenei TYypbuH npuseaeHs! B Tabanua 2-5 Huxke.

Ta6nuua 2-5 PesynbTrathbl 3Tana B

Bug Mogenb 1 Mogaenb 2
| O6wan ¢poHTabHaA NaoLaab | 3194 100 | 776 484 |
poTopos (m?)
MporHo3npyemoe KOAN4ecTso YepHobproxuit pabok 390 88
NpoNeTOB Yepes PoToPbI B o,
(HanpaBneHHble NoneTbl) YepHbI KOPLUYH 28 6
Yernok 4 1
ficTpeb-nepenenaTHUK 49 11
CrenHana nycrenbra 12 3
Crpenert 4 1
KypraHHUK 73 17
MOXHOHOIMI KaHIOK 4 1
3meenq, 14 4
CTtenHolt open 80 18

Total Energies
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Bug, Mopgenb 1 Mogenb 2

OpnaH-6enoxsocT 27 6
MporHo3npyemoe KoAn4ecTso O6bIKHOBEHHas 1134 256
NpONEeTOB Yepes POTOpbI B rof, nycrtenbra
(HeHanpaBneHHble NoNeThbI)

bepkyT 1275 288

CnepnyeTt OTMETUTb, YTO HA JAHHOM 3Tane Bpems, B Te4EHNE KOTOPOTro TYPOUHbI He HAXOAATCA B

JKCnayatauun, eule He y4ymtbiBaeTCA.

STAI C: BEPOATHOCTb KOJUTU3UU NMPU OOAHOM MNMPOJIETE YEPES

POTOP

Ha aaHHOM 3Tane ucnonbayetca MHGOPMaLMA O pasMepax U CKOPOCTU BPalLeHna TYpOUH, a TakkKe

dusnyeckme napameTpbl NTUL, (pa3mepbl, CKOPOCTb U TUN NOAETa) AN pacyeTa PUCKa KOAAU3UM ANA NTULbI

npu NposeTe Yepes BpalLaloLLmMinca poTop.

Mpeanonaraercs, YTO OPUEHTALMA BETPAHbLIX TYPOMH pacnpesensaeTca No MHOMECTBY Harnpas/ieHui B
COOTBETCTBUM C PO30i1 BeTpoB AnA Maolwagku. NMpUHATO gonyLleHne, YTo NoAEeTbl BCEX BUAOB B paBHOM

cTeneHun pacnpegeneHbl mexay nonetamm npoTme BETPaA U NO BETPY.

PE3Y/IbTATbI 3TANA C

[na onpeaeneHuns pucka KoAIM3UK Npu 0gHOM MPOJIETE UCMONb3YyeTcA pPacyeTHan Tabamua MPK. PesynbrtaT

BbIPAXKaeTcA B BUE NPOLEHTHOIO OTHOLLEHWUA PUCKA A1 MOJIETOB NPOTUB BETPA M MO BETPY COOTBETCTBEHHO,
MpKW 3TOM 418 pacyeTa PUCKa KONNU3MI NPUMEHAETCA CpeHEeB3BELIEHHOE 3HaYeHne. PesynbTaThl

npuseaeHbl B Tabnnua 2-6 HUxKe.

Tabnuua 2-6 Pe3ynbtathbl aTana C — pucK Nnpu ogHOM nponere

Bug, Mogenb Puck npn ogHOM Puck npu ogHom CpeaHeB3BeLLeHHbIM
nposaeTe NPoTUB nposeTe No BETPY | PUCK NPU OAHOM
BeTpa (%) (%) nponete (%)
Mogenb 1 9,05% 4,73% 6,24%
YepHobptoxuii pabok
Mogenb 2 7,94% 4,10% 5,44%
Mogenb 1 10,40% 6,04% 7,56%
YepHbI KOpLUYH
Mopaens 2 9,25% 5,37% 6,73%
Mogaenb 1 16,44% 11,88% 14,16%
O6bIKHOBEHHas
nycresnbra
Mogenb 2 14,41% 10,32% 12,36%

Total Energies
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Bug Mogenb Pvck npu ogHom Puck npu ogHom CpefHeB3BeLIEHHbIN
nponeTte NPoTMB nponete no BeTpy PUCK NpY 04HOM
BeTpa (%) (%) nponete (%)

Mopenb 1 12,33% 7,85% 9,41%
Yernok

Mogenb 2 10,80% 6,80% 8,20%

Mogenb 1 10,46% 6,05% 7,60%
AcTpeb-nepenenaTHUK

Mogenb 2 9,17% 5,23% 6,61%

Mogenb 1 11,49% 7,11% 9,30%
bepkyT

Mopgenb 2 10,32% 6,42% 8,37%

Mogenb 1 16,14% 11,58% 13,17%
CrenHasa nycrenbra

Mogenb 2 14,10% 10,01% 11,44%

Mogenb 1 9,58% 5,27% 6,78%
Crpenet

Mopgenb 2 8,48% 4,64% 5,98%

Mogenb 1 10,96% 6,56% 8,10%
KypraHHuK

Mogenb 2 9,75% 5,83% 7,21%

Mogenb 1 13,02 8,55% 10,12%
MOXHOHOTNI KaHIOK

Mogenb 2 11,56% 7,56% 8,96%

Mogenb 1 14,07% 9,58% 11,15%
3meenn,

Mogenb 2 12,56% 8,55% 9,96%

Mogenb 1 15,87% 11,35% 12,93%
CtenHoi open

Mogenb 2 14,27% 10,23% 11,65%

Mogenb 1 13,66% 9,20% 10,76%
OpnaH-6enoxsocT

Mogenb 2 12,27% 8,28% 9,68%

Total Energies
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3TAN D: PACYET OXXUWOAEMOIO KOJIMYECTBA KONMNU3UU B rof

Ha aaHHOM 3Tane pesynbTaTthl 3Tanos B 1 C nepeMHOXaloTcA ANA NosyYeHUs NPorHo3MpyemMoro KomM4yecTsa
KONM3UIA NTUL, B MECAL, UAU B rog,. Mpu 3TOM yYnTbIBAETCA KO3IPPULIMEHT, OTPANKAIOLLMIA OTPE30OK BPEMEHH, B
TeyeHne KOTOPOro POTOPbl He HAaXOAATCA B IKCMIyaTaLuun.

MpPUHATO AoNyLeHWe, YTo TYPOUHbI He 3KCNIYaTUPYIOTCA B TeueHne 15% BpemeHu (Hanpumep, B nepuogbl,
KOrza CKOPOCTb BETPA C/IMLWKOM HU3Kas UAW CIMLLKOM BbICOKas s paboTbl, iMbo Bo Bpemsa npoBeaeHus
TEXHUYECKOTO 06C/YKMBaAHMSA).

PE3Y/IbTATbI 3TAMNA D

Pesynbratom aTana D, npeactaBneHHbIM B Tabauua 2-7, ABAAETCA OXKUAAEMOE KOJIMYECTBO KOIM3NI B rog,
NPy SONYLLEHUN OTCYTCTBUA M3beraHna TYpbuH NTMLaMM.

Ta6bnuua 2-7 P93y11bTaTbl atana D — oxxnpgaemoe KONM4ecTBO KOMJIM3UN B rog, npu oTCyTCTBUMN

nsberaHus
Bug Mogenb 1 | Mogenb 2 | Bug Mopoenb 1 | Mogenb 2
| YepHobptoxuii psibok 21 4 Ctpenet 0 0
YepHbll KOpLUYH 2 0 KypraHHuk 5 1
OO6bikHOBEHHas nycTenbra | 136 27 MoxHoHorum kaHok | 0 0
Yernok 0 0 3meesan, 2 0
AcTpeb-nepenenaTHUK 3 1 CtenHon open 9 2
BepkyT 101 20 OpnaH-6enoxsocTt | 2 0
CtenHasa nycrenbra 1 0

STAN E: NTPUMEHEHUE KO3PPULIMEHTA U3BEIAHUA

KO3®PULIMEHTbI USBETAHUA U MPUBNEYEHUE

KoadduumeHTbl M3beraHma gna Bcex BUAOB NMPUHATbI B COOTBETCTBUM C AEWACTBYIOLLMM PYKOBOACTBOM
NatureScot. PacueTbl pycKa KoNM3KI BbINOHEHbI A1a KoadduumneHTos n3beraHmna 95%, 98%, 99% n 99,5%.
Mpn 3TOM LEeHTPaNbHbIM (OCHOBHOM) pe3yabTaT onpeaenserca B COOTBETCTBUM C peKOMeHAAUMAMMU ANs

KaxX40ro KOHKpeTHOoro snaa.

NONPABKA HA BEOJ/IbLLOW MACCUB

Ha nucre «Large array correction factor» (MonpasoyHbiit KO3hdUUMEHT Ha 6ObLIOK MaccuB) paccumTanu
NONpPaBoYHbIN KO3PPULMEHT, KOTOPbLIV MPUMEHAETCA /1A YYETa BOSMOXKHOIO CHUMKEHUA NAOTHOCTU NTUL,
BC/eacTBue Konamsuit. ins obenx mogeneit TypbuH Ha nucte «Collision risk» (PUcCK Konansmmu) napametp

Total Energies
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«Allow for large array correction?» (YunTbiBaTb NONpaBKy Ha 60/1bLIOKM MaccuB?) Obl/l YCTAHOB/EH B 3HAYEHMe

«Yes» ([Qa), 4To NO3BOANNO BKAOUNUTbL AaHHbIN NONPABOYHbIA KO3GOULMEHT B pacyeThbl.

PE3YJ/IbTATbI 3TAMA E: PE3Y/IbTATbl MPK

Pesynbtathl MPK gns Bcex cmoaennpoBaHHbIX BUA0B 0606ueHbl B Tabnnua 2-8. MosiHble pacyeTbl moaenm

npusegeHsbl B MNpunoxeHue B.

Ta6nuua 2-8 Pesynbrathl MPK — noTeHUManbHoe KONMYECTBO KOI/IN3UIA B rog,

Bupa, KoadduuymeHT | Konnuectso cmoaenmpoBaHHbIX JleT Ha oaoHy Konnyectso
nsberaHus KONNIN3UIA B FO4, KON/IN3UIO CMOAENNPOBAHHbIX
(cpepHeB3BewWweHHO, | Konansuit 3a 40 net
Mogenb | Mogenb |CpegHeB3BelleHHOe npubIN3nUTENBHO) (cpepHeB3BeLWEHHO,
1 2 3HaueHue npuGIN3UTENBHO)
YepHobptoxuii | 98% 0,4 0,1 0,25 4 10
psbokK
YepHbin 99% 0,0 0,0 0,0 0 0
KOPLUYH
Ob6blkHOBEeHHa | 98% 2,7 0,5 1,6 0,6 64
A nyctenbra
Yernok 98% 0,0 0,0 0,0 0 0
flcTpeb- 98% 0,1 0,0 0,05 20 2
nepenenaTHuK
bepKyT 99% 1 0,2 0,6 1,7 24
CrenHan 95% 0,1 0,0 0,05 20 2
nycresnbra
Crpenet 98% 0,0 0,0 0,0 0 0
KypraHHuK 98% 0,1 0,0 0,05 20 2
MoXHoHOTrMM 98% 0,0 0,0 0,0 0 0
KaHIOK
3meeas, 98% 0,0 0,0 0,0 0 0
CtenHoi open 98% 0,2 0,0 0,1 10 4
OpnaH- 95% 0,1 0,0 0,05 20 2
6enoxsoct

*Bce OLEHKM OKPYIeHbl 40 AeCATON

Total Energies
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STAIN F: OUEHKA HEOMNPEQOENEHHOCTHU

Mpu OLEHKe pUCKa KOIZIM3NI CYLLLECTBYET MHOXECTBO MCTOYHUKOB U3MEHUYMBOCTM AN HEoMNpeaeNeHHOCTH
Ha Pa3/IMYHbIX 3Tanax. 9TM UCTOYHUKM Heobxoanmo 06beanHUTL AN GOPMUPOBAHMA NOHUMAHMUA obLLei
HeonpeaeneHHoOCTU (1, COOTBETCTBEHHO, NPeAnoaaraeMo TOYHOCTU) OLLEHEHHOTO PUCKA KONIN3NNA.

Kaaan norpellHocTb UK HeonpeaeneHHOCTb NepBOoHaYabHO BbIPaXKaeTCsA Kak OTHOCUTE/IbHasA
MOrpeLHOoCTb, T. €. B BUAE NPOLLEHTA OT 3HAaYEHMs, K KOTOPOMY OHA OTHOCUTCA. Bce npuBeaeHHble
MOrpPeLHOCTM OCHOBaHbI Ha CTPEMIEHUU K SOBEPUTENIbHOMY UHTEpBany 95%.

OueHKa norpeLuHocTen BbINOAHAMACL Cieayowmnm obpasom:

MwurpaunoHHble nponetbl (E1) ans BUAOB € HanpaBAeHHbIM TUNOM MoaeTa: 06bem 0bcnesoBaHNM
BapbMpPOBaJICA B TEYEHME roAa, B CBA3U C YeM 3aPUKCUPOBAHHbIA MUTPALIMOHHbIA MOTOK HE B NOJIHOM
mepe oTparkaeT GaKTUUYECKMIN FoA0BON MUTPALMOHHbBIN NOTOK. Kpome Toro, cyliecTByeT npucyLlas
HeonpeaeneHHOCTb U MEXIof0Bas MU3MEHUYMBOCTb KaK B YNCJIEHHOCTM MUTPUPYIOLMX NTULL, TaK U B
TOYHOM MOJIOKEHMM UCNONb3YEMOIro MUTPALLMOHHOIO Kopmnaopa. C y4eTom yKasaHHbIX GaKTopoB
AOMYCTUMOWN cUMTaeTcA norpewHocTb +75%. Takum obpasom, E1 = 0,75 ana BUAOB C Hanpas/ie€HHbIM
TMMNOM noJieTa.

MnotHocTb NTuL (E2) Ana o6bIKHOBEHHOM NycTeNbrn n 6epKyTa: 3Ha4YeHUA NAOTHOCTU NTUL,
BapbUPOBANCL MeXKAY CeE30HaMM obcnenoBaHui. MNorpelHoCTb oUueHMBanach Nytem pacyeta 1,96 x
cpeaHeroaoBoe cTaHAapTHoe oTkNoHeHue (CO) oT cpegHero 3HayeHusA. MocKonbKy cpeaHerogoBas
NAOTHOCTb NTUL, PACCYUTbIBAACh C UCMONb30BaHUEM CpeAHEB3BELEHHOMO MO KOANYECTBY TypbuH
3Ha4eHuA, CTaHAapPTHOE OTK/ZIOHEHUE TaKXKe ABNAETCA B3BelleHHbIM Mo Typ6VIHaM. OLI,eHKa
norpewHoctn E2 ana obounx Buaos npmuseneHa B Tabauua 2-9 HuKe.

Ta6nuua 2-9 OueHKa norpewHocTn E2

Bug,

CtaHgapTHOe oTKNAoHeHue (CO), CtaHpgapTHas norpewHocTtb (E2) =
B3BelleHHoe No TypbuHam 1,96 x CO

O6bIKHOBEHHa#dA nycTenbra 0,0005 0,0022

bepkyT

0,0003 0,0011

HouHas nonetHas akTMBHOCTb (E3): HOYHAA aKTUBHOCTb ANA BCEX BUAOB bBblna NpuHATa paBHoi 0% oT
[OHEBHOM aKTUBHOCTU, OAHAKO CYMTAETCS, YTO PAKTUYECKM OHA MOXKET HaxoauMTbCA B AManasoHe 0—
10%. 910 npuBOAUT K HeonpegeneHHocTn £5%. CooTBeTcTBEHHO, E2 = 0,05 anA BCcex BMAOB.

[ons nonetos Ha BbicoTe pucka (E4): ecnun BU3yanbHasa OLLEHKA BbICOTbI UMEET MOTrPeLHOCTb 5 m,
npeanosiaraeTca, YTo AONA NTUL, IeTatoWwmX Bbiwe 20 M, MOXKET M3MEHATLCA MPUMEPHO Ha £25%.
CootBeTcTBeHHO, E3 = 0,25 anAa Bcex BMAOB.

Mogenb kKonnusuii (E5): mogens BKAOYAET pAA ynpoLLaowmx gonyweHnin (Hanpumep, dopma Tena
NTULbI, UCNONb30BaHWE cpeaHero Wwara u T. n.). Ha ocHoBaHuu pykoBoacTts NatureScot gonyctnumoit
cyMTaeTcA HeonpeaeneHHoCcTb +20%. Takum obpasom, E4 = 0,20 ans Bcex BUAOB.

KOH®ONAEHLUNAIIBHO | WSP

Total Energies OxT56pb 2025 T.
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Bce nepeumncneHHble norpewHoctn (E1-E5) cumTtatoTcs He3aBUCUMBbIMK, MO3STOMY NPU UX 06beAUHEHMMU

MCNONb3YyeTCA CpeaHeEKBaAPaATUHHOE 3HaYeHNE, YTO NO3BONAET y4eCTb BEPOATHOCTb B3aMMHOM KOMneHCauunn

OTAENbHbIX I'IOI'peLLIHOCTEVI, TO €CTb:

E=V{(E1wunun E2)? + E3? + E4? + E5?)},

YTO NO3BO/AET PACCUMTATb COBOKYMHYIO HeonpeaeneHHoCcTb. COBOKYNHasA HeonpeaeneHHOCTb ANA KaXKaoro
BMAa npuBeaeHa B Tabnnua 2-10 HuKe.

Ta6nuua 2-10 OueHKa HeonpeaeNneHHOCTH

Bug,

CoBOKynHana norpetHocTs (E)

CoBoKynHaa norpetHocTb (E) B %

YepHobptroxmii pabok

YepHbIi KopLyH

O6bIKHOBEHHasA nycTenbra

Yernok

flcTpeb-nepenenaTHUK

BepkyT

CrenHasa nycrenbra

Crpenert

KypraHHuk

MOXHOHOIMI KaHIOK

3meenn,

CrenHoit open

OpnaH-6enoxsoct

+ 0,8170

+ 0,8170

+0,3240

+0,8170

+0,8170

+0,3240

+0,8170

+0,8170

+0,8170

+0,8170

+0,8170

+0,8170

+0,8170

+82%

+82%

+32%

+82%

+82%

+32%

+82%

+82%

+82%

+82%

+82%

+82%

+82%

Total Energies

KOH®ONAEHLUNAIIBHO | WSP
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PE3YJIbTATbI MPK

Camas onTMmasibHas oUeHKa rogoBOro PUCKa KOAIN3KNI ¢ y4eToM KoadpdpuumeHToB nsberaHus, npuBeaeHHbIX
B pasgene 2.8, M HeonpeaeneHHOCTeNn, U3NOXKEHHbIX B pasaene 2.9, npeacrasneHa HUXe B Tabanua 3-1 gns

BCexX BNA0B, ANA KOTOPbIX BbIMOTHANOCb MOAENTNPOBaHNE PUCKa KONU3UN.

Ta6nuua 3-1 Caman onTMMmanbHasA OLeHKa roa0BOro pucKka Koaausum

Bug,

KoadpduumeHT nsberaHus (%)

[op0Ban oUEeHKa KONN3KUI [nana3oH camoit

ONTUMA/IbHOM OLLEHKM

YepHobptoxmii pabok

YepHbIi KopLyH

ObblKHOBEHHasn
nycrenbra

Yernok

flcTpeb-nepenenaTHUK

bepKyT

CrenHaa nycrenbra

Crpenet

KypraHHuk

MOXHOHOIMMIA KaHIOK

3meean,

CrenHoli open

OpnaH-6enoxsoct

98%

99%

98%

98%

98%

99%

95%

98%

98%

98%

98%

98%

95%

0,25+ 82%

0+82%

1,6 £32%

0+82%

0,05 + 82%

0,6 +32%

0,05+ 82%

0+82%

0,05+ 82%

0+82%

0+82%

0,1+82%

0,05 + 82%

Total Energies

KOHOWOEHUMANBHO | WSP
OxT56pb 2025 T.
CtpaHuua 17 n3 18
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PucyHok 1. 30Hbl BUAMMOCTU 0630PHbIX TOUEK, CXeMa pasMeLL,eHUsl NO COCTOAHUIO Ha
AHBapb 2025 roaa

WSP
Ne npoekTta: Homep npoekTta | Mcx. Ne: Ne npoekTa OxTs6pb 2025 T.
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YEPHOBPIOXWUI PABOK — MOAE/Nb TYPEUHbI 1

COLLISION RISK MODEL Fequired input dataizin orange bones
Calculated output i=in blue buoes
qreen boxes are for information only, to show variables used at each stage
Walue Units Walue Units Walue Uniks
Bird data Windfarm data Turbine data
Species name :llied sandgrouse Site name Mirny [Model  EN182 - 6.5MYW
Eird length L 034 m Latitude 4506  degress Hub height o "m
wingspan W 0 m Mo of turbines T 124 Fotor radius R 055 m
Eird flight speed v 17 ms" Width of windfarm. 2948 km Mo of blades b 3
Flight type, flapping or gliding flapping Fiotation speed 0 495 Tpmi
> of flight= upwindfdownwind iy 174 [1ax blade width [ RO m
Mocturnal activity ranking 1-5 1 Elade pitzh A 475 degrees
Mocturnal activity Factor — Fau 0 Fiisk height range 19-2010 m
bird= on migration | Setto ‘normal approach’ to use survey data on bird density
Sel o 'birds on migration' bo use ‘Migrant collision risk.’ sheet in place of Stage A
Stage B
o of turbines T 124
Rator radius R 90.55 m
134100
Eird flight speed u 17 mst Jan Feb lar apr lay Jun Jul Aug Sep Ot (=1 Dl year botal
0.0 0.0 0.0 E1.0 0.0 0.0 161.2 0.0 16E.2 0.0 0.0 0.0 390
Stage C
Mo of blades b 3 Eird length | 034 m
Fotation speed v 95 Tpm wWingspan w 0. m
Fator radius R 9055 m Eird Hight speed 17 ms"!
Max blade width c 503 m Flight type flapping
Pitch & 4756 degrees % of Hight= upwindddownwind i BB
Blade profile see Elade profile sheet
9.08
473
6.24%
Stage D Jan Feb [lar Apr ay Jun Jul Aug Sep it [ow D year auge
Proportion of time operational Q. a5.0 8503 850 85.0% 850 85.0% a6.0% 85.0% a5.0x a5.0 85.0 a6.0% 250
year botal
0.00 0.00 0.00 .24 0.00 0.00 2.5 0,00 285 0,00 0.00 0.00 21
Stage E
Allow For large array comrection? Yes
“wfidth of windfarm u 2.046 km
Jan Feb [lar Apr ay Jun Jul Aug Sep it ow D per y2ar
Avoidance rates modelled h A5.00% 9976 0.00 0.00 0.00 016 0.o0 0.00 043 000 0.44 0.00 0.00 0.00 10
A3.00% 99,805 0.00 0.00 0.00 0.06 0.00 0.00 017 000 018 0.00 0.00 0.00 o4
H 99.95% .00 0.00 .00 0.03 0.o0 0.00 009 000 004 0.00 0.00 .00 0z
99,505 59,985 0.00 0.00 0.00 0.02 0.00 0.00 0.04 0,00 0.04 0,00 0.00 0.00 0.1

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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YEPHOBPIOXWUI PABOK — MOAE/Nb TYPEUHbI 2

COLLISION RISK MODEL Required input data iz in arange bioges
Calculated output isin blue boges
green bioites are For information anly, ko show variables used at each stage
Walue Units Walue Units Walue Unitz
Bird data Yindfarm data Turbine data
Species name lied Sandgrouse Sire name Mirny WF Wlodel Sany 7.7MW
Eird length L 034 m Latitude 4606 degrees Hub height 120 "m
Wingspan W o m o of turbines T I 2% | Fiotor radius R 75 m
ht
Eird Flight speed v 17 ms"! width of windfarm w 2946  km Mo of blades b 3
Flight type, Happing or gliding Happing Fiotation speed 0 988 rpm
= of flights upwind!downwind 355 17 Max blade width © 45 m
Mocturnal activity ranking 1-5 1 Elade pitzh ) 426  degrees
Mocturnal activity Factar — Fiu 0 Risk height range 23218 m
birds on migration Setto ‘normal approach’ to use survey data on bird density
Sel to 'birds on migration® bo use 'Migrant collision risk’ sheet in place of Stage &
Stage B
Mo of turbines T 26
Fiotor radius R 7.5 m
TTE404
Eird Flight zpeed v 17 ms" Jan Feb Ilar Apr Mlay Jun Jul Aug Sep Ot o Dec year botal
0.0 0.0 0.0 13.8 0.0 0.0 365 0.0 37T 0.0 0.0 0.0 28
Stage C
Mo of blades b 3 Eird lenigth | 034 m
Fiotation speed 1] 938 pm wWingspan w 0 m
Fiotor radius R 7.5 m Eird flight speed 17 ms"
[ak blade width c 45 m Flight type flapping
Fitch 11 425 degrees % of flights upwind!dowrwind i BB
Elade profile see Elade profile sheet
T84
4105
445
Stage D WJan Feb Mlar Apr Mlay Jun Jul Aug Sep Ot (=1 Dl year ayge
Froportion of time operational a., .0 aa.0x 6.0 .0 250 a0 a0 250 86.0 8602 6.0 6.0 6.0
year boal
0.00 0.00 0.00 .64 0.00 0.00 169 0.00 174 0.00 0.00 0.00 4
Stage E
Allcw For large array correction? Yes
‘width of windfarm W 28E  km
Jan Feb Ilar Apr Play Jun Jul fug Sep Oct Mo Dec Per year
Anoidance rates modelled A5.005 99,963 0.o0 0.00 000 0.0% 0.00 0.00 0.0s 000 003 0.00 0.00 0.00 0.2
98,005 99.98% 0.00 0.00 000 0.m 0.00 0.00 0.0z 000 0.03 0.00 0.00 0.00 o1
99,005 9999 0.o0 0.00 000 o0m 0.00 0.00 0.0z 000 0.0z 0.00 0.00 0.00 0.0
93,505 100005 0.00 0.00 0.00 0.00 0.00 0.00 0.01 000 001 0.00 0.00 0.00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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YEPHbIA KOPLUYH -

MOZE/1b TYPBUHDI 1

COLLISION RISK MODEL Required input data is in orange boses
Calculated outpat isin blue bowes
green bowes are for information anly, to show variables used at each stage
Walue Units Walue Units Walue Units
Bird data Windfarm data Turbine data
Species name Black Kite Site name Mirny WF Maodel  EN18Z - 6.5MYW
Bird length L 0.E m Latitude 45068 degrees Hub height o "m
Wingspan W 15 m Mo of turbines T 124 Fiokor radius R 9055 m
Eird Flight speed u 16.7 ms"t width of windfarm w 8946 km Mo of blades b 3
Flight type, flapping or gliding gliding Fotation speed 0 4.5 Tpm
* of Hights upwindidownwind 38 BE% Mlax blade width G 508 m
Mocturnal activity ranking 1-5 1 BElade pitch 13 475 degrees
Mocturnal activity factar i (1554 Rizk height range 19200 m
birds on migratios | Set to ‘normal approachk’ to use survey data on bird density
Set bo 'birds an migration’ bo use ‘MWigrant collision risk’ sheet in place of Stage A
Stage B
o of turbines T 124
Fokor radius R 9055 m
134100
Eird Flight speed v 15.7 ms" Jan Feb [lar Apr Mlay Jun Jul Aug Sep Ot Mow DOec year bokal
0.0 0.0 0.0 253 0.0 0.0 0.0 0.0 1.2 0.0 0.0 0.0 28
Stage C
Mo of blades b 3 Eird length | 0.6 m
Faotation speed v} ERi] Tpm Wingspan W 15 m
Fiotor radius R 055 m Eird flight speed u %57 ms’
ak blade width c 508 m Flight type gliding
Fitch 1 475 deqrees < of Hights upwindfdownwind 368 BE%
Eilade profile =ee Blade profile sheet
10402
E.042
7565
Stage D Jan Feb [lar Apr Mlay Jun Jul Aug Sep Ot Mow DOec year avge
Froportion of time operational a., a0 an.0 a0 an0 5.0 aa.0x 2.0 an.0 5.0 6.0 5.0 85.0% 85.0%
year bokal
0.00 .00 0.00 1.72 0.00 0.00 0.00 .00 0.0 0.00 0.00 0.00 2
Stage E
Allow for large array correction? ‘fes
Width of windfarm W 2946 km
Jan Feb [lar Apr Play Jun Jul fug Sep Oct Mow Dec per year
Avoidance rates modelled h 35.00% 99.71% 0.00 0.00 0.00 003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1
32.005 9928 0.00 0.00 0.00 003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
33.00%¢ 49,943 0.00 0.00 0.00 00z 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
99.60% 9997 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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YEPHbI KOPLUYH — MOZE/1b TYPEWHbI 2

COLLISION RISK MODEL Fequired input data iz in orange bones
Calculated output isin bl bores
qreen bowes are for information only, ko show variables used at each stage
Walue Units Walue Units Walue Units
Bird data Windfarm data Turbine data
Species name Black Kite Site name Mirng ¥F [odel Sany 7. 7MY
Eird length L 0. m Latitude 4506  degrees Hub height 20 m
wWingspan W 15 m Mo of turbines T 2B Fiotor radius R 75 m
Eird flight speed v 16.7 ms"’ Width of windFarm. W 8948 km Mo of blades b 3
Flight type, flapping or gliding qgliding Ratation speed '+ 988  pm
2 of flight= upwindfdownwind 365 BEM Wlax blade width G 45 m
Mocturnal activity ranking 1-5 1 BElade pitch i) 425 degrees
Mocturnal activity Factor — Fiu (14 Riisk. height range 23218 m
bird= on migratios | Set to ‘normal approach’ bo use survey data on bird density
Set b 'birds on migration’ to use Migrant collision risk” sheet in place of Stage &
Stage B
Mo of turbines T 26
Fotor radius R ar.h m
TrE484
Eird flight zpeed v 15.7 ms" Jan Feb ar Apr Mlay Jun Jul Aug Sep Ot Mow D year botal
0.0 0.0 0.0 E.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 [
Stage C
Mo of blades b 3 Eird length | 0.E
Fotation speed v} 983 Tpm ‘Wingspan W 15
Fiotor radius R 7.5 m Eird Flight speed v 15.7 !
May blade width c 45 m Flight type gliding
Fitzh A 425 degrees % of Hights upwindfdownwind 38 17
Elade profile see Blade profile sheet
928
537
6.3
Stage O Jan Feb lar Apr Mlay Jun Jul Aug Sep Ok fow Dl Yyear auge
Fropartion of time operational a,, 8h.0% 860 85.0% 85,0 a5.0% 8h.0% 860 85.0% 8h.0% an.0 8503 8505 6.0
year bokal
0.00 0.00 0.00 0.35 0.00 0.00 0.00 0.00 0.0z 0.00 0.00 0.00 0
Stage E
Allow For large array correction? ‘fes
“width of windfarm W 2846 km
Jan Feb lar Apr Mlay Jun Jul fAug Sep Ozt Mow D Per year
Auoidance rates modelled h 95,005 99.95% 0.o0 000 0.00 ooz 0.00 0.on 0.0 0.00 0.o0 000 0.00 .00 L]
98005 5998 0.00 0.0 0.00 o.m 0.00 0.00 0.0 0.00 0.00 0.0 0.00 0.00 L]
I 99,005 .l 59,99 0.00 0.0 0.00 0.o0 0.00 0.00 0.0 0.00 0.00 0.0 0.00 0.00 L]
39,605 59,992 .00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 00

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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OBblIKHOBEHHASA NYCTEJIbITA — MOAE/1b TYPEUHDbI 1

COLLISION RISK MODEL Fequiredinput datais in arange boes
Calzulated output isin blue biotes
green boxes are For information only, to show variables used at each stage
Walue Unitz Walue LUnits Walue Units
Bird data Windfarm data Turbine data
Species name Common kestrel Site name Mirny WF MModel  EN182 - 6 5RMW
Bird length L 035 m L atitude 4606  degrees Hub height m "m
Wingspan W 0.75 m Mo of turbines T 124 Raotor radius R 9055 m
Eird Flight speed ] g ms"’ width of windFarm. w 2948 km Mo of blades b 3
Flight type, Happing or gliding Hlapping Fiotation speed 0 4.5 Tpm
* of Aights upwindddownwind 505 A0 Ilax blade width c 508 m
Mlacturnal activity ranking 1-5 1 BElade pitch A 475 degrees
Mocturnal activity Factor i 0 Riizk height range 132001 m
mormal approach | Set to 'normal approach’ touse sureey data on bird density
St to 'birds on migration' to use 'Migrant collision risk’ sheet in place of Stage &
Stage A Jan Feb lar apr Play Jun Jul Aug Sep Ot Mo Diec Year avge
Diaytime bird density Dy birdstkm? 00005 00005 00005 00005 00005 00005 00005 00005 00005 00005 00005 00005 0.0005
Froportion at rotar risk height G 100,002
At latitude 45.1 2849 2905 JE2.4 4029 4547 4EE.T L e 4266 ITT.4 42 2881 2738 44639
453.1 2815 3THE 261 284.3 2533 2713 207.4 24LE 402.8 4313 47001 42561
Stage B
fo of turbines T 124
Fiotar radius R 9085 m
13400
Mocturnal activity factor— Fa 0
Eird Hight speed v g m st Jan Feb lar Apr Mlay Jun Jul Aug Sep Ot =18 D year botal
T4 T8 236 1026 6.2 185 120.1 110.3 85,2 267 732 E9.6 1134
Stage C
Mo of blades b 3 Eird length | 035 m
Raotation speed o 95 Tpm wingspan w 0vs m
Fiotor radius R 0855 m Eird flight speed v g ms"’
Ilax blade width c 508 m Flight mype flapping
Pitch h 475 deqgrees = of Hight= upwind!downwind 11 11
Elade profile see Elade profile sheet
16442
.88
14163
Stage D Jan Feb lar apr Play Jun Jul Aug Sep Ok Mo Diec Year avge
Froportion of time operational o, 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% a5.0% a5.0% a5.0% a5.0% a5.0% 850
year botal
.71 £.88 11.26 12.34 14.05 14.26 14.45 13.34 11.53 1043 280 237 136
Stage E
Allow For large array correction? {1[=]
‘width of windfarm w 8848 km
Jan Feb ar Bpr Mlay Jun Jul Aug Sep Ot Mow Dec PeT year
Avoidance rates modelled h 85,002 100.00% 0.44 0.44 0.56 062 0.70 0.7 07z 07 052 052 044 042 6.8
I 98002 .l 100.00% 07 012 023 0.25 0.za 0.23 0.23 0.z7 0.z 0.21 01z 07 2.7
93,00 100.003¢ 0.08 0.08 (R 01z 014 014 014 013 01z 010 003 00ng 14
99,605 100.00% 0.04 0.04 0.06 0.06 0.07 0.07 0.07 0.07 0.06 0.05 0.04 0.04 0.7

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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OBblIKHOBEHHASA NYCTEJIbITA — MOAE/1b TYPEUHbI 2

COLLISION RISK MODEL Fequired input data iz in arange boxes
Calculated output isin blue buioies
green buowes are For information anly, to show variables used at each stage
Walue Units Walue Units Walug Units
Bird data Windfarm data Turbine data
Species name Common kestrel Site name Mirng WF Model Sany 7.7MW
Eird length L 035 m Latitude 45,06 degrees Hub height 20 'm
wingspan w 074 m Mo of turbines T 26 Fotaor radius R a5 m
Etird Flight speed [ g msz! Width of windfarm W 28948 km Mo of blades b 3
Flight type, Happing ar gliding Happing Fotation speed o 988 rpm
¢ of Hights upwind!downwind 114 L1124 [z blade width [ 4.5 m
Mlocturnal activity ranking 1-5 1 Elade pitch 13 425  degrees
Mocturnal activity Fastar  Fau 0 Rizk height range 23218 m
mormal approack | Set tonormal approach’ to use sureey data on bird densiy
Set to 'birds on migration' to use Migrant collision risk” sheet in place of Stage &
Stage A Jan Feb Ilar Apr 1y Jun Jul g Sep Ot Mow Dec year avge
Daytime bird density Oy birdsfkm? 00006 00005 00005 00005 00005 00005 00005 00005 00005 00005 0 00005 0.0005 0.0005
Fropartion at rotor risk height Glag 100,00
At latitude 45.1 Dayglight hours per month 284.9 2905 3684 40348 454.7 4667 4727 4366 3774 3.2 2881 2734 44633
Mighttime hours per month 453.1 3816 37H.E 3161 2843 263.3 2713 3074 26 4028 4319 4701 42961
Stage B
Mo of turbines T 26
Fotor radius R arh m
Total rotor frontal ar TTE404
Mocturnal activity factar Fau 0
Etird FHlight speed W g mz! Jan Feb lar Apr 1ay Jun Jul Aug Sep Oct [ [=1%} Dle year kokal
FProjected number of rotor transits 6.3 6.7 211 prac e 264 26.8 271 260 215 19.6 6.5 15.7 256
Stage C
Mo of blades b 3 Eird length | 035 m
Fiotation speed o 983 pm Wing=span W 0785 m
Fiotor radius 5 arh m Eird flight speed w g ms"
I1au blade width [ 45 m Flight type Flapping
Fitzh 125 degrees 4 of flight= upwind!downwind B0 B
Elade profile see Blade profile sheet
Single transit risk upwind 1441
downwind 10.32%
weighted mean 12363
Stage D Jan Feb lar Apr 1ay Jun Jul Aug Sep Oct (=10} D Al avge
Fropartion of time operational o, 85.0% 85.0% 25.0%¢ 5.0 85.05¢ 85.0% 85.0% 25.0%¢ 5.0 85.05¢ 85.0% 85.0% 85.0%
Collision rates before avoidance year total
172 1,75 2.2 2473 277 2.81 285 o] 2.27 206 174 165 27
Stage E
Allowy For large array correction? Yes
“wiidth of windfarm w 9.946 km
large array Jan Feb lar Apr 1ay Jun Jul Aug Sep Oct (=17} Dew TR
correction Collision rates allowing for avoidance
Avcidance rates modelled h 95.005 9391 0.03 0.09 o 0z 014 0.14 0.14 013 o 010 0.03 0.08 1.3
9&.005 99,965 0.03 0.03 004 005 0.06 0.08 0.08 005 005 0.04 0.03 0.03 0.5
93.00 93985 0.0z 0.0z 00z 00z 0.0z 0.03 0.03 003 00z 0.0z 0.0z 0.0z 0.3
93,505 93,995 0.01 0.01 001 0.01 0.01 0.01 0.01 001 0.01 0.01 0.01 0.01 0.1

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta
Total Energies

WSP
OkTs6pb 2025 T.



\\\I)

YET/1IOK — MOZAE/1b TYPBUHDI 1

COLLISION RISK MODEL Fiequired input data iz in orangs biones
Caleulated output izin blue bioies
qreen buzite= are For information only, to show variables used at each stage
Walue Unitz Walue Uitz Walue Units
Bird data Windfarm data Turbine data
Species name  Ewrasian Hobby Site name Mirng WF MModel  EN182 - 6.5MW
Bird length L 033 m Latitude 4606 degrees Hub height m "m
wWingspan o 087 m Mo of turbines T 124 Fotaor radius R 9055 m
Eird flight speed W 13 ms? ‘width of windFarrn‘ 2848 km Mo of blades b 3
Flight type, Happing or gliding Happing Fotation speed o 95 Tpm
= of Hights upwindfdownwind el 1 Mz blade width [ B0 m
Mocturnal activity ranking 1-5 1 Elade pitch I3 475 deqgrees
Mazturnal activity Factor — Fau 0 Riisk height range 19200 m
birds o migraticns | Set to 'normal approach’ ko use survey data on bird density
Set o ‘birds on migration' to use 'Migrant collision risk’ sheet in place of Stage &
Stage B
Moof turbines T 124
Fiotar radius F 90.55 m
Total rotor frontal ar 2134100
Eird flight speed W 13 ms" Jan Feb Mar Apr [ay Jun Jul Aug Sep Ot [=11 e year botal
Projected number of rotor transits 0.0 0.0 0.0 X 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 4
Stage C
Mo of blades b 3 Eird length | 033 m
Fotation speed o] 95 pm wingspan " 08F m
Fotar radius F A0.55 m Eird flight speed W 13 mzt
I1ax blade width c 503 m Flight type flapping
Fitch ) 475 degrees % of flights upwind!downwind 36 -7k
Elade profile see Blade profile sheet
Single transit risk upwind 12,33
downwind T.EEM
weighted mean 9413
Stage D Jan Feb Mar Apr [ay Jun Jul Aug Sep Ot Mo Dlec: YEar avge
Proportion of time operational o, 85.0% 25.0% 6.0 6.0 25.05 85.0% 25.0% 6.0 6.0 25.05 85.0% 25.0% 6.0
Collision rates before avoidance year botal
0.00 .00 0.00 0.30 0,00 0.00 .00 0.00 0.00 0,00 0.00 .00 0
Stage E
Al For large array correction? ‘fes
“width of windfarm w 2,946 km
large array Jan Feb Mar Apr Iay Jun Jul Aug Sep Qe (=10 Dew per year
correction Collision rates allowing for avoidance
Avoidance rates modelled h 3500 93.645 0.00 0.0a 0.00 0.0 000 0.00 0.0a 0.00 0.00 000 0,00 0.0a 00
3200 93.96% 0.00 0.0 0.00 om .00 0.00 0.0 0.00 0.00 .00 0.00 0.0 0.0
29.00%% 9393 0.00 0.0 0.00 0.00 000 0.00 0.0 0.00 0.00 000 0.00 0.0 0.0
29,505 93,963 0.00 .00 0.00 0.00 0,00 0.00 .00 0.00 0.00 0,00 0.00 .00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.

Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta
Total Energies

WSP
OkTs6pb 2025 T.
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YET/1OK — MOZAE/1b TYPBUHbI 2

COLLISION RISK MODEL Fiequired input data iz in orange baones

Calculated autput is in bilue bioes
qreen bioies are for information only, to show variables used at each stage
W alue Units W alue Unitz W alue Unitz
Bird data Windfarm data Turbine data
Speciezname  Eurasian Hobby Site name Mirny WF Maodel Sany 7.TMY
Eird length L 0.33 m Latitude 4606 degrees Hub height 20 "m
wWingspan W 087 m Mo of turbines T 26 Fiotar radios F 55 m
Eird flight speed u 12 msz! width of windfarm. w 2948 km Mo of blades b 3
Flight type, flapping or gliding Happing Riotation speed 0 988 pm

¢ of flights upwindfdownwind el BB Max blade width c 45 m
Mlocturnal activity ranking 1-5 1 Elade pitch i 425 degrees

Mocturnal activity Factor — Fiu (174 Risk height range 23218 m

birds on migration | Set to 'mormal approach’ o use survey data on bird density

Set o 'birds on migration' bo use Migrant collizion risk’ sheet in place of Stage &

Stage B
Mo of turbines T 2B
Fiotar radios R 975 m
Total rotor frontal ar TTE454
Eird Hight speed u 12 msz! Jan Feb lar Apr lay Jun Jul Aug Sep Ot 110} Dlec: year kokal
Projected number of rotor transits 1.0 1.1 1.1 0.8 0.0 0.0 1.1 1.1 0.0 0.0 0.0 0.0 1
Stage C
Mo of blades b 3 Bird lenigth | 03 m
Fiotation speed o 988 Tpm wingzpan w 0EfF m
Fiotor radius F ar.h m Eird Flight speed W 3 ms?!
Max blade width C 45 m Flight type flapping
Fitch & 425 degrees * of flights upwind!downwind ez 17
Blade profile see Blade profile sheet
Single transit risk upwind 10,805
downwind B.805
weighted mean 8205
Stage D Jan Feb Mlar Apr Mlay Jun Jul Aug Sep Ot Rlow Dec year avge
Fropartion of time operational a,, a5.05 a5.05 25.0% 25.0% 85.0% 85.05 a5.05 a5.05 25.0% 85.0% 85.0% 85.05¢ 85.0%
Collision rates before avoidance year kotal
0.00 000 .00 0.0 0.00 0.00 0.00 .00 .00 0.00 0.00 0.00 n
Stage E
Allowy for large array correction? ez
‘whidth of windfarm w 236 km
large array Jan Feb Mlar Apr Mlay Jun Jul Aug Sep Ot Rlow Dec per year
correction Collision rates allowing for avoidance
Auoidance rates modelled b 99.945 0.00 0.00 o.oo 0.0o 0.0o 0.00 0.00 0.0 0.0 0.0o 0.0 0.00 0.0
99.98 0.00 0.00 0.0a 0.00 0.00 0.00 0.00 0.0a 000 0.00 0.00 0.00 L)
99.99 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0,00 000 0.00 0.00 0.00 0.0
53,993 (.00 .00 0.00 0.00 0.00 (.00 (.00 .00 0.00 0.00 0.00 (.00 0.0
Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi. WSP
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta OkTs6pb 2025 T.

Total Energies
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ACTPEB-NMEPENENATHUK — MOAE/Tb TYPEUHDI 1

COLLISION RISK MODEL Fequired input data iz in orangs bowes
Calculated output isin blue bioyes
qreen bioies are For informeation only, to show variables uzed at each stage
Walue Units Value Units Walue Unitz
Bird data Windfarm data Turbine data
Species name sian sparrowhawk Site name Mirny WF Model  EN1EZ - 6 5MW
Eird length L 03z m Latitude 4508 degrees Hub height m "m
‘wWingspan W 0.ER m Mo af turbines T 124 Fatar radios F 055 m
Bird flight speed u 13.8 msz! Width of windfarm. w 8846 km Mo of blades b 3
Flight type, flapping or gliding Hlapping Fotation speed 0 a5 Tpm
% of flight= upwind!downwind i EE3 Iax blade width [ BOZ m
Mocturnal activity ranking 1-5 1 Elade pitch i) 475 degrees
Mocturnal activity factor — Fau 0 Risk height range 13201 m
birds o migration | Set to 'normal approach’ bo use survey data on bird density
Set to 'birds on migration’ to use ‘Migrant collision risk’ sheet in place of Stage &
Stage B
Mo of turbines T 124
Fotor radius R W05 m
Total rotor frontal ar 2194100
Eird flight speed u 128 ms1 Jan Feb ar Apr ay Jun Jul Aug Sep Ot =10} DOl year kokal
Projected number of rotor transits 0.0 0.0 0.0 41.1 0.0 0.0 0.0 0.0 7.5 0.0 0.0 0.0 493
Stage C
Mo of blades b 3 Eird length | 032 m
Fotation speed o a5 TP wing=span w 0EE m
Fotar radius 5 055 m Bird flight speed W 138 mst
Max blade width C A.02 m Flight type Flapping
Fitch i 4756 deqgrees 4 of flights upwind!downwind 36 BEx
Elade profile see Blade profile sheet
Single transit risk upwind 10462
downwind E.0G
weighted mean 7603
Stage D Jan Feb ar Apr Ilay Jun Jul fug Sep Ot Iow Dec ear ange
Froportion of time operational Q,, 86,05 86.0% 86.0% 86.05 86.0% 2605 86.0% 86,05 86.0% 86.0% 86.05 86.0% 86.05
Collision rates before avoidance year kokal
0.00 0.00 0.00 2EG 0.00 0.00 0.00 0.00 043 0.00 0.00 0.00 3
Stage E
Alloy For large array carrection? eg
“fidth of windfarm w 8946 km
large array Jan Feh Mar Apr lay Jun Jul Aug Sep Ot Mo Dew e year
correction Collision rates allowing for avoidance
Auoidance rates modelled h 95.005¢ 4371 0.00 0.00 0.00 013 0.0a 0.00 0.0a 0.00 00z 0.00 000 0.0a 0.2
S8.00% 988K 0.00 0.00 0.00 005 0.0 0.00 0.0 0.00 o 0.00 .00 0.0 LI
539,005 H 9994 0.00 0.00 0.00 00 0.0 0.00 0.0 0.00 .00 0.00 .00 0.0 0.0
59,605 59,975 (.00 0.00 0.00 0.01 .00 0.00 0.00 (.00 0,00 0.00 0,00 .00 0.0
Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi. WSP
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta OkTs6pb 2025 T.

Total Energies
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ACTPEB-NEPENENATHUK — MOAE/Tb TYPEUHDI 2

COLLISION RISK MODEL Fequired input data iz in orangs bones
Caleulated output izin blue boges
qreen bioxes are For informeation only, ko show variables used at each stage
Walue Unitz Walue Units Walue Uitz
Bird data Windfarm data Turbine data
Species name sian sparrowhawk Site name Mirny WF Mode| Sany 7.TMW
Eird length L 0.3z m Latitude 45,08  degrees Hub height 20 'm
Wingspan W 0BG m Mo of turbines T 26 Fotor radius R 95 m
Eird FHight speed [ 128 ms? ‘width of windfarm‘ W 8948 km Mo of blades b 3
Flight type, flapping or gliding Happing Fiotation speed o 988  rpm
¢ of flights upwindfdownwind 38 BB Ma blade width C 45 m
Mocturnal activity ranking 1-56 1 Elade pitch ) 425 degrees
Mocturnal activity Factor — fuu I+ Riisk height range 23218 m
bird= on migratios | Set to 'normal approach’ ko use survey data on bird dens=ity
Set to ‘birds on migration’ to use 'Migrant collision risk’ sheet in place of Stage 8
Stage B
Mo of turbines T 26
Fotor radius R arh m
TrE484
Eird flight speed v 138 ms" Jan Feb Ilar Apr lay Jun Jul fug Sep Ot Iow Dl year takal
0.0 0.0 0.0 5.3 0.0 0.0 0.0 0.0 1.7 0.0 0.0 0.0 1
Stage C
o of blades b 3 Eird length | 03 m
Fiotation speed o 983 Tpm wingspan W 0EE m
Fiatar radius F 978 m Eird Hight speed v 128 mst
Max blade width c 45 m Flight type flapping
Fitch L 425 degrees % of flights upwind!downwind 365 BEx
Elade profile see Blade profile sheet
17
523
6615
Stage D Jan Feb lar Apr ay Jun Jul Aug Sep Oct Mo e year avge
Proportion of time operational o, 25.05 25.05 85.0% 85.0% 25.0% 25.0% 6.0 6.0 6.0 6.0 25.05 25.05 85.0%
year tokal
000 000 0.00 052 0.00 0.00 0.00 0.00 0.03 0.00 000 000 1
Stage E
Allow For large array cofrection? Yes
width of windfarm w 4.946 km
Jan Feb Ilar Apr lay Jun Jul fug Sep Ot low D Per year
Auoidance rates modelled h 95005 93.95% 000 000 0.00 0.0z 0.0 0.0 0.00 0.00 0.00 0.00 000 000 0o
2005 99.98% 000 000 0.00 om 0.0 0.0 0.00 0.00 0.00 0.00 000 000 0o
| I aa00% | 93.99% 000 000 0.00 o 0.0a 0.0a 0.00 0.00 0.00 0.00 000 000 o
93505 53.99% 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 000 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.

Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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BEPKYT — MOZE/1b TYPBEUHDI 1

COLLISION RISK MODEL Fiequired input data is in orange bones
Caleulated output iz in blus bt
qreen buoite= are for information only, to show variables used at each stage
Walue Units Walue Units Walue Units
Bird data Windfarm data Turbine data
Species name Golden eagle Site name Mirny WF Model  ENISZ - 6.5MW
Eird length L o m Latitude 4506 degrees Hub height m 'm
Wingspan W 212 m Mo of turbines T 124 Fotor radius F 90585 m
Eird flight speed u 15 ms" Width of windfarm w 2848 km Mo of blades b 3
Flight type, Flapping or gliding gliding Fiotation speed 0 a5 Tpm
= of Hight= upwindfdownwind 1 L1124 Mz blade width C BOE m
Mocturnal activity ranking 1-5 1 Elade pitch L 476 degrees
Mocturnal activity Factor — Fuu 0 Risk height range 19-201 m
normal approack | Set to 'normal approach’ to use survey data on bird density
Set to ‘birds on migration’ o use Migrant calliion risk’ sheet in place of Stage &
Stage A Jan Feb Mlar Apr [GET Jun Jul Aug Sep Ok Mo e ear avge
Daytime bird density O, birdstkm? 00003 00003 00003 00003 0.0003 0.0003 0.0003 0.0003 00003 00003 00003 00003 00003
Proportion at rokor risk height Glag 100,002
At latitude 45.1 Daglight hours per month 2848 2905 B34 4039 454.7 4EE.T 47T 4366 3774 a4z 2881 2734 44639
Nighttime hours per month 4531 3315 3TE.E 3161 2843 2653.3 2713 3074 426 402.8 43149 47001 42361
Stage B
o of turbines T 124
Fotar radius 5 90.55 m
Total rotor frontal ar 334100
Mlocturnal activity Factor o 0
Eird flight zpeed u 15 ms1 Jan Feb Mlar Apr [ ET Jun Jul Aug Sep Ok [ [=1] Dl year botal
FProjected number of rotor transits 214 830 106.3 115.4 131.3 133.3 1351 124.8 107.8 3756 823 T8 1275
Stage C
Mo of blades b 3 Eird length | 08l m
Fotation speed o 95 Tpm wingspan w 212 m
Fatar radius R 40.55 m Eird Hight speed u 15 mszt
Mz blade width C B.05 m Flight type gliding
Fitch 1 475 deqgrees % of Aights upwindfdownwind B0 B
Elade profile see Blade profile sheet
Single transit risk upwind .49
downwind T
weighted mean  9.303¢
Stage D Jan Feh Mlar Apr lay Jun Jul Aug Sep Ok ¢ [=10 Dl Year avge
Froportion of time operational Q. 85.05 85.05 26.0% 26.0% 86,0 86,0 86.0% 86.0% 86.0% 86.0% 85.0% 85.05 8603
Collision rates before avoidance year hatal
B4 EGE 0232 312 10.38 10.54 0.6 5.86 252 T.71 .51 E.13 101
Stage E
Allow For large array correction? ‘fes
“wiidth of windfarm u 2,946 km
large array Jan Feh Mlar Apr [GET Jun Jul Aug Sep Ok [ [=10 Dle: et year
correction Collision rates allowing For avoidance
Avoidance rates modelled b S5.00% 93655 032 033 0.4 0.45 052 053 053 044 042 033 0.3z 0.3 5.0
92005 99865 013 013 [N 01s 0.21 0.21 0.21 0.20 A 015 013 0z 2.0
| 99,005 99.93% 006 007 0.0g 0.09 010 01 o 010 009 0.0g 007 006 10
3605 3965 003 003 0.04 0.05 0.05 0.05 0.05 0.05 0.04 0.04 0.03% 003 0.5

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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BEPKYT — MOZE/1b TYPBUHbDI 2

COLLISION RISK MODEL Fiequired input data is in orange bowes
Caleulated output izin blue bowes
qreen biowes are For information only, to show variables used at each stage
W alue Units Walug Uitz W alue Units
Bird data Windfarm data Turbine data
Species name Golden eagle Sire name Mirng WF Iodel Sany 7.7MW
Eird length L 0.81 m Latitude 4508  degrees Hub height; 20 "m
‘wWingspan l 212 m Mo of turbines T 2B Fotor radius F 5 m
Eird flight speed W 15 mszt Width of windfarm. W 8846 km Mo of blades b 3
Flight type, flapping or gliding gliding Fotation speed o 288 mpm
¢ of flights upwind!downwind 11k B0 a blade width c 4.5 m
Mozturnal activity ranking 1-5 1 Elade pitch 1 425 degrees
Mocturnal activity Fackor — Fau 0 Rizk height range 23218 m
normal approack | Setto ‘normal approach’ touse sureey data on bird density
Set to 'hirds on migration' to use ‘Migrant collision risk’ sheet in place of Stage A
Stage A Jan Fehb Mlar Apr [ay Jun Jul Aug Sep ik (=10} Dec YEar avge
Diaytime bird dens=ity O, birdstkm? 0.0003 00003 00003 00003 00003 00003 00003 00003 00003 0.0003 0.0003 0.0003 0.0003
Proportion at rotor risk height Glag 100005
Ak latitude 45.1 Daglight hours per month 2849 2905 B34 4039 4547 4EE.T 4727 4366 774 a2 2881 P 44639
Nighttime hours per month 4549.1 2815 ATEE 2161 2843 2633 2712 2074 2426 402.8 4319 470.1 42961
Stage B
Mo of turbines T 26
Fiotor radios F 975 m
Total rotor Frontal ar TTE484
Mocturnal activity factor i 0
Eird flight speed 1 15 ms" Jan Feb Mar Apr I1ay Jun Jul Aug Sep it [ [=1] Dec year hatal
Projected number of rotor transits 15.4 18.7 3.8 251 297 301 0.5 282 243 220 185 17.7 288
Stage C
Mo of blades b 3 Eird length | 08l m
Fiatation speed o 909 Tpm ‘wWingspan W 212 m
Fotor radios 5 975 m Eird flight speed u 18 ms"!
I blade width [ 45 m Flight type qgliding
Fitch ) 125 degrees % of flights upwindfdownwind 50 11k
Elade profile =ee Blade profile sheet
Single transit risk upwind 032
downwind 6423
weighted mean 8373
Stage D Jan Feh Mlar Apr Iay Jun Jul Aug Sep Qck =17} Dec Year avge
Froportion of time operational =1 86,0 86,05 26.0% 26.0% 85.05 85.05 86.0% 86.0% 86.0% 86.0% 86.0% 86,0 26.0%
Collision rates before avoidance year batal
1.31 133 168 1.85 211 214 217 2.00 173 157 132 128 20
Stage E
Allow Far large array correction? Yes
“width of windfarm w 2ME km
large array Jan Feb Mlar Apr [ay Jun Jul Aug Sep Ot [ [=1%} Dec per year
correction Collision rates allowing for avoidance
Auoidance rates modelled h 35.00 99.943 0.ar 0.ar 0.08 0.03 o o o 010 0.0 0.08 0.ar 0.08 10
38.00% 99974 0.03 0.03 0.03 0.04 004 004 004 004 0.03 0.03 0.03 0.03 0.4
| I aa.00 | 93.935¢ 0.0 0.0 0.0z 0.0z 00z 00z 00z 00z 0.0z 0.0z 0.0 0.0 0.2
33,50 59,995 0.01 0.01 0.01 0.01 0.01 0.01 001 001 001 001 0.01 0.01 0.1

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3actocyuTe Title 4o TekcTy ansa gaHoi o6nacri.

Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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CTENHAA NYCTE/IbIA — MOAE/Ib TYPBUHbI 1

COLLISION RISK MODEL Required input data iz in orange boxes
Calculated output isin blue bozes
qreen boxes are for information only, to show vaniables used at each stage
Walue Units Walue Units Walue Units
Bird data Windfarm data Turbine data
Species name Lesser kestrel Site name Mirny WF Model  ENT82 - 6.5MW
Bird length L 03 m Latitude 4506  degrees Hub height m "m
wWingspan W 0&2 m Mo of turbines T 124 Riotor radius R 055 m
Biird FHight speed u 8 mst width of windfarm, u 9946 km Mo of blades b 3
Flight type, Hlapping or gliding Happing Rotation speed 0 95 Tpm
* of flight= upwindidownwind 368% BE% Mlax blade width G 508 m
Mocturnal activity ranking 1-5 1 Elade pitch ) 475  degrees
Mocturnal activity Factor — Fau (14 Risk height range 19201 m
bird= on migratios | Set bo'normal approach’ o use survey data on bird density
Set o 'birds on migration’ to use Migrant collision risk’ sheetin place of Stage A
Stage B
Mo of turbines T 124
Fotor radius 5} 055 m
234100
Bird FHight speed u 8 ms! Jan Feb Mlar Apr Play Jun Jul fAug Sep Ot o Dlec year bokal
0.0 0.0 0.0 9.3 0.0 0.0 0.0 0.0 2.5 0.0 0.0 0.0 12
Stage C
Mo of blades b 3 Eird length | 0z m
Fiotation speed t] 95 rpm Wingspan W 0ez m
Fiotor radius R W05 m Bird flight speed v g ms"
[ax blade width c 5.08 m Flight type flapping
Fitch 3 475 degrees £ of Hlights upwind!downwind 36 175
Elade profile see Blade profile sheet
16145
158
1317
Stage O Jan Feb Mar Apr Mlay Jun Jul Aug Sep izt o DOec Year avge
Froportion of time operational o, 5.0 a0 ah.0 a0 5.0 a0 ah.0 5.0 a0 .0 2.0 5.0 R0
year bokal
0.00 0.00 0.00 1.05 0.00 0.00 0.00 0.00 0.28 0.00 0.00 0.00 1
Stage E
Allow For large array cormection? ‘fes
width of windfarm w 2ME  km
Jan Feb Mlar Apr Mlay Jun Jul Aug Sep [m]e o Dec PET year
Avoidance rates modelled h A5.00% 9950 0.00 0.0 0.00 0.05 0.00 0.0 0.00 0.00 0.01 0.o0 0.00 0.00 ol
.00 EEE I 0.00 0.0 0.00 0.0z 0.00 0.0 0.00 0.00 0.01 0.o0 0.00 0.00 L]
94,00 . 99905 0.00 0.0 0.00 o.m 0.00 0.0 0.00 0.00 0.0 0.00 0.00 0.00 L]
99,505 99955 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0na

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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CTENMHAA NYCTENbIA — MOAE/Ib TYPEUHbDI 2

Required input dataisin

COLLISION RISK MODEL orange bomes
Calculated output isin blue boses
qreen bowtes are for infarmation only, to show wariables used at each stage
Walue Unitz Walue Unitz Walue Unitz
Bird data Windfarm data Turbine data
Speciezname  Leszer kestrel Site name Mirny WF MModel Sany 7.TMY
Bird length L 03 m Latitude 45,08 degrees Hub height 20 'm
Wingspan ot 0.Es m Mo of turbines T pei 3 Rotor radius R 75 m
Bird flight speed v 8 ms! width of windiam. w 8848 km Mo of blades b 3
Flight typee, flapping or gliding fHlapping Fotation speed o 988 pm
= of Hight= upwindfdownwind el 17 Mz blade width C 4.5 m
Mocturnal activity ranking 1-5 1 Elade pitch 425 degrees
Mocturnal activity Factar — Fau 0 Risk height range 23218 m
bird= on migratios | Set to ‘normal approachk’ to use survey data on bird density
Set bo 'birds on migration' to use 'Migrant collision risk’ sheet in place of Stage &
Stage B
Mo of turbines T 26
Fotor radius 3] 978 m
Total rotor frontal ar TTE4E4
Eird Flight speed v g ms?! WJan Feb Mar Apr ay Jun Jul Aug Sep Ot o Dec: year bokal
FProjected number of rotor transits 0.0 1.0 0.0 2.1 1.0 0.0 0.0 1.0 05 0.0 1.0 0.0 3
Stage C
Mo of blades b 3 Eird length | 03 m
FRotation speed v} 4488 pm wingspan w 0B m
Rotor radius R 478 m Bird Flight speed W S ms"
Max blade width [ 45 m Flight type flapping
Fitch 13 425 degrees =% of Flights upwindfdownwind 30 BB
Elade profile =ee Blade profile sheet
Single transit risk upwind 14.10%
downwind 10,012
weighted mean 11,443
Stage D Jan Feb Mar Apr Iay Jun Jul Aug Sep Ot [ [=1] Dec: Year auge
Froportion of time operational o., 5.0 5.0 a0 5.0 5.0 a0 5.0 5.0 BR.0% 5.0 R0 BR.0% R0
Cuollision rates before avoidance year bokal
0,00 0.00 0.00 020 0.00 0.00 0,00 0.00 0.05 0,00 0.00 0.00 0
Stage E
Allowy For large array cormection? ‘fes
Wwidth of windfarm " 8.946 km
large array Jan Feb MMar Apr My Jun Jul Aug Sep Qe =1 D pEr year
correction Collision rates allowing for avoidance
Avoidance rates modelled h 95,000 9991 000 0.00 0.00 0.0 0.00 0.00 000 0.00 0.00 000 0.00 0.00 oo
38,005 9997 000 0.00 0.00 000 0.00 0.00 000 0.00 0.00 000 0.00 0.00 oo
33,005 5398 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 L]
93,505 93,995 0,00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 0,00 0,00 0.00 0,00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta
Total Energies

WSP
OkTs6pb 2025 T.
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CTPENMET — MO/ZIE/Ib TYPBUHDI 1

COLLISION RISK MODEL Fequired input datais in arange bones
Calculated output is in blue boges
qreen buoites are for information only, ko show variables used at each stage
W alue Uitz Walue Units Walue Unitz
Bird data Windfarm data Turbine data
Species name Little Bustard Site name Mirny WF Model EN182 - 6.5MY
Eird length L 05 m Latitude 4508 degrees Hub hight m "m
‘wWingspan W 112 m Mo af turbines T 124 Fiotar radius R 055 m
Eird flight speed u 17 ms"! Width of windfarm w 2548 km Io of blades b 3
Flight type, flapping or gliding FHlapping Fiaotation speed 0 a5 Tpm
% of flights upwind!downwind o1y BA% Max blade width c BOE m
Mocturnal activity ranking 1-5 1 Elade pitch 1 475 degrees
Mocturnal activity Factor — Fuu 0 Risk height range 13201 m
birds on migration | Setto ‘normal approach’ 1o use survey data on bird density
Serto ‘birds on migration’ ta use Migrant collision risk’ sheet in place of Stage A
Stage B
Mo of turbines T 124
Fiotor radius R 9055 m
2134100
Bird flight speed u 17 mszt Jan Feb Plar Apr [lay Jun Jul Aug Sep Qe =18} Dec year tokal
0.0 0.0 0.0 56 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 B
Stage C
Mo of blades b 3 Eird length | 05 m
Fiotation speed 1] 9.5 Tpm ‘wWingspan w 112 m
Fotor radius R 9055 m Eird flight speed v 17 ms?
Max blade width c 5.03 m Flight type flapping
Fitch 475 degrees = of flights upwind!downwind i ER
Eilade profile =ee Blade profile sheet
5.5
B2
6. 785
Stage D Jan Feb [elar Apr [ E Jun Jul Aug Sep Ot [ [=1%} DOl Al auvge
Proportion of time operational Q,, 85.0% a5.0x 85.0% 85.0% a5.0x 85.0% 85.0% a5.0% a6.0x 85.0% a5.0% 85,0 85.0%
year tokal
0,00 0.00 0.00 032 0.00 0.00 0,00 0.00 .00 0,00 0.00 .00 0
Stage E
Allow For large array correction? Yes
width of windfarm w 9.946 km
Jan Feb flar Apr flay Jun Jul Aug Sep Ozt Mow Dec per year
Auoidance rates modelled | 95,005 99.745 000 0.00 .00 00z 0.00 o.on 000 0.00 0.0 0.00 0.00 0.0 0.0
9500 93.905 000 0.00 0.00 0.0 0.00 0.00 000 0.00 0.0a 0.00 0.00 0.0a 00
I 93,005 .l 93,955 000 0.00 0.00 .00 0.00 0.on .00 0.00 0.0 0.00 0.00 0.0 0.0
99605 99,975 0,00 0.00 0.00 0,00 0.00 0.00 0,00 0.00 .00 0.00 0.00 .00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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CTPENET — MO/IE/Ib TYPBUHbDI 2

COLLISION RISK MODEL Fequired input data is in orange bowes
Calculated output isin blue bioes
green bores are for information only, to show variables used at each stage
Walue Unitz Walue Unitz W alue Unitz
Bird data Windfarm data Turbine data
Species name Little Bustard Site name Mirng WF Model Sany T.7MW
Eird length L 05 m Latitude 4608 degrees Hub height 20 "m
Wingspan L 112 m Mo af turbines T 26 Fiator radius R a5 m
Eird flight speed ] 17 ms"! width of windfarm. W 2948 km Mo of blades b 5
Flight type, flapping or gliding Happing Fiatation speed o 988 rpm
>4 of flights upwindfdowrnwind 36 EA Max blade width [ 4.5 m
Mocturnal activity ranking 1-5 1 Elade pitch 13 425  degrees
Mocturnal activity Factor o (1}4 Riisk height range 2321 m
birds on migration | Set to ‘normal approach’ touse survey data on bird density
Set to ‘birds on migration' bo uze ‘Migrant collision rizk’ sheet in place of Stage &
Stage B
Mo of turbines T 26
FRotarradiuvs R 978 m
Total rotor frontal ar TTE4D4
Eird flight speed v 17 ms"! Jan Feb Ilar Apr I1ay Jun Jul Aug Sep Ot [ow D year botal
FProjected number of rotor transits 0.0 0.0 0.0 13 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1
Stage C
Mo of blades b 3 Eird length | 05 m
Fiotation speed v} 982 Tpm wingspan W 112 m
Fiator radius F arh m Bird flight speed v 17 ms!
Max blade width c 45 m Flight type flapping
Fitch 13 425 degrees > of Hights upwindfdownwind 30 ERZ
Eilade profile zee Blade profile sheet
Single transit risk upwind 248
downwind 4643
weighted mean 598
Stage D Jan Feb Mlar Apr Iay Jun Jul Aug Sep Qet =1 Dl Year avge
Froportion of time operational G, 25.0 6.0 25.05 6.0 5.0 a0 6.0 250 6.0 8505 86.0% 86.05 5.0
Collision rates before avoidance year tokal
0.00 0.00 000 (.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 1]
Stage E
Allow for large array correction? ‘fes
Width of windfarm " 2,946 km
large array Jan Feb Ilar Apr Ilay Jun Jul fug Sep Ot Mow Dl Per year
correction Collision rates allowing for avoidance
Auoidance rates modelled h 95,005 99.955 0.00 0.00 000 0.00 000 o.on 0.00 .00 0.00 0.00 0.00 000 0o
330 93.985 0.00 0.00 000 0.0a 000 0.00 0.00 0.00 0.00 0.00 0.00 000 L]
3.0 H 93955 0.00 0.00 .00 0.0 000 0.on 0.00 0.00 0.00 0.00 0.00 .00 L]
99505 100,005 0.00 0.00 0,00 (.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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KYPTAHHUK — MOAE/1b TYPEUHDI 1

COLLISION RISK MODEL Fequired input data iz in orangs bowes
Calculated output iz in blue bioes
qreen boxes are for information only, bo show variables used at each stage
Walue Units Walue Units Walue Units
Bird data Windfarm data Turbine data
Species name 1g legged buzzard Site name Mirny WF [Model  EMI82 - B.5MW
Eird length L 0.e m Latitude 4506  degrees Hub height; o "m
wingspan o 137 m Mo of turbines T 124 Fiotor radius R 9055 m
Eird flight speed v 4.6 ms" width of windfarm 2948 km Mo of blades b 3
Flight type, Happing or gliding gliding Ratation speed 0 4.5 Tpm
% of Hights upwindidownwind 36 1754 [ax blade width G 508 m
Mocturnal activity ranking 1-5 1 BElade pitch A 475 degrees
Mocturnal activity Fackar — Fau 0 Fiisk height range 19-201 m
birds on migration | Set to 'normal approach’ to use survey data on bird density
St to 'birds on migration' ko use 'Migrant collision risk’ sheet in place of Stage A
Stage B
Mo of turbines T 124
FRator radius R 9055 m
2134100
Eird flight speed W 456 ms! Jan Feb lar Apr lay Jun Jul Aug Sep Ot [ l=1] Dle: year tokal
0.0 0.0 0.0 423 0.0 0.0 12.4 0.0 12.7 0.0 0.0 0.0 73
Stage C
Mo of blades b 3 Biird length | 0E m
FRatation speed o 95 Tpm Wingspan w 137 m
FRator radius R 9055 m Eird Hlight speed #4E  ms?
lax blade width [ 5.08 m Flight type gliding
Fitch ) 475 degrees % of flights upwindfdownwind 36 54
BElade profile see Blade profile sheet
10962
E.GE
8105
Stage D Jan Feb Iar Apr [ay Jun Jul Aug Sep Oct o Diec year avge
Froportion of time operational a., 2502 .0 6.0 2.0 a0 a0 R0 2502 86.0% 5.0 86.0 6.0 5.0
year tokal
0.00 0.00 0.00 241 0.00 0.00 026 0.00 129 0.00 .00 0.00 5
Stage E
Allow bor large array correction? ‘fes
“wiidth of windfarm w 9.946 km
Jan Feb ar Apr [ay Jun Jul Aug Sep Oct o Diec per year
Anoidance rates modelled h A5.00: EELT RS 0.00 0.o0 0.00 015 0.0 0.00 004 0.00 0.06 0.00 0.00 0.0 0.3
2800 EEE T 0.00 0.o0 0.00 0.06 0.0 0.00 ooz 0.00 {I1x] 0.00 0.00 0.0 0.1
99002 9994 0.00 0.00 0.00 0.0z 0.0 0.00 0.01 0.00 o0m 0.00 0.00 0.0 LI ]
9950 9997 0.00 0.00 0.00 0.1 0.00 0.00 0.00 0.00 0.1 0.00 0.00 0.00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

OkTs6pb 2025 T.
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KYPTAHHUK — MOAE/1b TYPEUHDI 2

COLLISION RISK MODEL Fiequired input data is in orange bokes
Caleulated output isin blue bioes
qreen b= are For information only, to show variables uzed at each stage
Walue Units alue Unitz Walue Unitz
Bird data Windfarm data Turbine data
Species name 19 legged buzzard Site name Mirng WF Iodel Sany 7.7MY
Eird length L 0E m L atitude 45,08 degrees Hub height 20 'm
wingspan W 137 m Mo of turbines T 26 Fotor radius R a5 m
Eird flight speed v 45 mst width of windfarm. w 2948 km Mo of blades b 3
Flight type, flapping or gliding gliding Fiatation speed 0 988 rpm
2 of FHights upwind!dowrwind et 515774 I1ax blade width C 45 m
Mocturnal activity ranking 1-5 1 Elade pitch I3 425 degrees
Mocturnal activity Factar — Fau 0 Riisk keight range 23212 m
bird: on migratios | Set o ‘normal approachk’ touse survey data on bird density
Set to ‘birds on migration' ta use MWigrant collision risk’ sheetin place of Stage &
Stage B
Mo of turbines T 26
Fiotor radius 3] 975 m
Total rotor frontal ar TTE454
Eird flight speed u 4.6 ms"t Jan Feb Mar Apr Ilay Jun Jul fug Sep Cict Iow Dec year tokal
Projected number of rotor transits 0.0 0.0 0.0 9.6 0.0 0.0 2.8 0.0 4.2 0.0 0.0 0.0 17
Stage C
Mo of blades b 3 Eiird length | 06 m
Fictation speed o 983 pm Wing=span w 137 m
Fiotor radius R 975 m Eird flight speed v 146 ms?
I blade width C 45 m Flight type gliding
Fitch M 125 degrees 4 of flight= upwind!downwind i 17
Elade profile see Blade profile sheet
Single transit risk upwind .70
downwind D.EIM
weighted mean F21%
Stage O Jan Feb Mar Apr Ilay Jun Jul fug Sep et Iow Dec year avge
Froportion of time operational a., 26.0% 85.0% 2605 86.0% 2605 86.0% 2605 86.0% 2605 86.0% 86.05 86.0% 85.0%
Collision rates before avoidance year kokal
0.00 0,00 0.00 0.5 0.00 0.00 017 0.00 026 0.00 000 0.00 1
Stage E
Allow For large array correction? ‘ez
“width of windfarm w 2.946 km
large array Jan Feb Mar Apr [1ay Jun Jul Aug Sep Qi [ [=10) Dec TR
correction Collision rates allowing for avoidance
Auoidance rates maodelled | 3500 93,955 0.00 0,00 0.00 0.03 0.00 0.00 0.0 0.0a i)} 0.00 000 0.00 o1
8.00 93985 0.00 0,00 0.00 o 0.00 0.00 0.00 0.0a i)} 0.00 000 0.00 oo
39.002 43,935 0.00 0,00 0.00 o 0.00 0.00 0.00 0.0a 000 0.00 000 0.00 oo
| aafn | 93,995 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 [ 1)

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.
Ne npoekTa: Homep npoekTa | Ucx. Ne: Ne npoekta

Total Energies

WSP
OkTs6pb 2025 T.
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MOXHOHOIN KAHIOK — MOZE/1b TYPEWUHbDI 1

COLLISION RISK MODEL Fequired input data iz in orange biowes
Calculated output isin blue bokes
qreen biokes are for information only, to show variables used at each stage
Yalue Unitz alue Units Walue Units
Bird data Windfarm data Turbine data
Species name 3h legged buzzard Site name Mirny WF MModel  ENTS2 - 6.5MW
Eird length L 0.55 m Latitude 4508 degrees Hub height - 'm
wingspan i 135 m Mo of turbines T 124 Rotor radius R 2065 m
Bird flight speed [ 15 mst width of windfarm W 8846 km Mo of blades b 3
Flight type, Happing ar gliding gliding Rotation speed 0 45 Tpm
> of flights upwindfdownwind jeiviid BE3 Max blade width C 02 m
Mocturnal activity ranking 1-5 1 Elade pitch X 475 degrees
Mocturnal activity factor — Fau (174 Risk height range 19201 m
birds on migration | Setto'normal approach’ touse sureey data on bird density
Set to 'birds on migration' ko use 'Migrant collision risk’ sheet in place of Stage A
Stage B
Mo of turbines T 124
Fotor radius R assE m
Total rotor frontal ar 3194100
Bird flight speed W & mst Jan Feb lar Apr lay Jun Jul Aug Sep Ot [ [=1%} Dl year kokal
Projected number of rotor transits ILE 0.0 0.0 1.2 0.0 0.0 0.0 0.0 149 0.0 0.0 1.0 4
Stage C
Mo of blades b 3 Eird length | 088 m
Fotation speed o a5 Tpm Wingspan w 1358 m
Rotor radius R 055 m Bird flight speed w 15 ms!
Mla blade width c A.08 m Flight type gliding
Pitch 3 475 deqrees = of Hight= upwindddownwind i 17
Elade profile =ee Blade profile sheet
Single transit risk upwind 1302
downwind 856
weighted mean 10123
Stage D Jan Fehb Mlar HApr Mlay Jun Jul Aug Sep Ot Mo Dl year awge
Propartion of time operational o, 85050 25.0% 25.0% 85050 85.0% 25.0% 85.05¢ 85.0% 25.0% 85.05¢ 85.0% 5.0 25,05
Collision rates before avoidance year kokal
(.05 0.00 0.00 0.1 0.00 0.00 (.00 0.00 .16 (.00 0.00 .00 0
Stage E
Alloos for large array correction? es
“width of windfarm w 83dE  km
large array Jan Feb Ilar Apr Play Jun Jul Aug Sep Ot Row Diec per year
correction Collision rates allowing for avoidance
Awcidance ratez modelled | 95,005 B2 0.00 0.00 0.0 0. 0.00 0.0 0.00 0.00 o 0.00 0.00 0,00 0.
98.00% 99955 0.00 0.0o o.oo 0.00 0.0o o.oo 0.00 0.0o 0.0 0.00 0.0o 0.0 0o
I 93.00% .I 93.82% 0.00 0.00 0o 0.00 0.00 0o 0.00 0.0 000 0.00 0.0 000 oo
93,505 3965 .00 0.00 000 .00 0.00 000 .00 0.00 0,00 0.00 0.00 0,00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.

Total Energies

WSP
OkTs6pb 2025 T.
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MOXHOHOIMK KAHIOK — MOAE/1b TYPEUHbDI 2

COLLISION RISK MODEL Fiequired input data is in orange bowes
Calculated output isin blus biowes
qreen biowes are For information only, bo show variables used at each stage
Walue Units W alue Units Walue Units
Bird data Windfarm data Turbine data
Species name gh legged buzzard Site name Mirny WF Model Sany 7.7MV
Eird length L 058 m Latitude 4608  degrees Hub height 2 "m
‘wWingspan il 135 m Mo of turbines T 2B Rotor radius R 95 m
Eird flight speed [ 1ne mzt width of windfarm W 28948 km Mo of blades b 3
Flight type, Happing or gliding gliding Fotation speed 0 288 pm
> of Hights upwindfdownwind i BB 1z blade width C 4.5 m
Mocturnal activity ranking 1-5 1 Elade pitch N 425  degrees
Mocturnal activity Factor — Fau 0 Risk height range 23218 m
bird: on migratios | Set to 'normal approach’ to use sureey data on bird density
Set to 'birds on migration’ to use Migrant collision risk’ sheet in place of Stage &
Stage B
Mo of turbines T 26
Fotor radius R arh m
Total rotor frontal ar TrE4E4
Bird flight speed W 15 ms" Jan Feh Mlar Apr Mlay Jun Jul Aug Sep Ot o Dl year bokal
Projected number of rotor transits 0.3 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.0 1
Stage C
Mo of blades b 3 Eird length | 055 m
Fotation speed o 983 Tpm Wingspan w 136 m
Rotar radius 5 975 m Eird flight speed w 1.5 ms"
Max blade width [ 45 m Flight type gliding
Fitch 3 428 degrees =% of Flights upwindtdownwind 365 B
Blade profile =ee Blade profile sheet
Single transit risk upwind 1563
downwind T.HEM
weighted mean #9653
Stage D Jan Feb lar Apr Play Jun Jul Aug Sep Ot fow D year avge
Fropartion of time operational Q. A6.05¢ 86.05¢ 86.0% 86.0% 86.0% 86.0% 86.0% 86.0% 86.0% 26.05¢ A6.05 A6.05¢ 86.0%
Collision rates before avoidance year kokal
002 0,00 .00 0.0z 0.00 0.00 0.00 0.00 0.0 (.00 0,00 0,00 0
Stage E
Allowy For large array correction? ez
“width of windfarm w 2.946 km
large array Jan Feb lar Apr Mlay Jun Jul Aug Sep Ot [ [=10) Dl TR
correction Collision rates allowing for avoidance
Auoidance rates modelled h 35,002 99.93% 000 000 0.0 0.0 0.0 0.0 0.0o 0.00 0.00 0.00 000 000 LN ]
2002 93.97% 000 000 0.0 0.0 0.0 0.0 0.0o 0.00 0.00 0.00 000 000 LN ]
I 33,002 .l 93.99% .00 .00 0.0 0.0 0.00 0.0 0.00 0.00 0.00 0.00 .00 .00 LN ]
389.502 39.93 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0

Momunka! 3a gonomorotro Bknagku "OcHoBHe"
Total Energies

3actocyute Title oo TekcTy Ans AaHoi obnacri.

WSP
OkTs6pb 2025 T.
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3MEEA[ — MO/AE/b TYPBUHDI 1

COLLISION RISK MODEL Fiequired input data iz in arange boxes
Caleulated autput s in blue biones
green buiowes are For information anly, bo show variables used at each stage
Walug Units Walue Units Walue Units
Bird data Windfarm data Turbine data
Species name toed snake eagle Site name Mirny WF Model  EN182 - 6.5MW
Bird length L 0LE7 m Latitude 4506 degress Hub height m "m
Wingspan W 186 m Mo of turbines T 124 Fatar radius F 055 m
Bird flight speed u 1 mszt Width of windfarm W 2948 km Mo of blades b 3
Flight type, flapping or gliding gliding Fotation speed o a5 Tpm
¢ of FHights upwind!downwind e 5174 Mz blade width C BOE m
Macturnal activity ranking 1-5 1 Elade pitch M 475 degrees
Mocturnal activity Fackar i 0 Risk height range 19201 m
birds on migration | Set to 'normal approach’ to use sureey data on bird density
Set to ‘birds on migration’ to use "Migrant collision risk’ sheet in place of Stage A
Stage B
Mo of turbines T 124
Fiotor radius R 90.55 m
Total rotor Ffrontal ar 400
Bird flight spesd u il msz! Jan Feb lar Apr [ay Jun Jul Aug Sep Ot [ [=11) Dl year kokal
Projected number of rotor transits 0.0 0.0 0.0 1.2 0.0 0.0 A 0.0 25 0.0 0.0 0.0 17
Stage C
Mo of blades b 3 Eird length | 0EY m
Fiotation speed v} a8 Tpm ‘wingspan W 186 m
Fiotar radios F A0.55 m Eird Flight speed u 1 ms"
Max blade width C b.0g m Flight type gliding
Fitch & 4758 degrees =2 of Hlights upwindfdownwind i 174
Elade profile =ee Blade profile sheet
Single transit risk upwind 1407
downwind bRt
weighted mean 11153
Stage D Jan Feb Mlar Apr lay Jun Jul Aug Sep Ot Maw Dl Year avge
Froportion of time operational Q,, 86.0% 86.0% 86.0% A6.05 86.0% 86.0% 86.0% 86.05¢ A6.05 86.0% 86.0% 86.0% 86.0%
Collision rates before avoidance year kokal
0.00 0.00 0.00 1.0E (.00 0.00 0.29 0,00 0.24 0.00 0.00 0.00 F
Stage E
Allow For large array correction? ‘es
width of windfarm w 2.546 km
large array Jan Feb Ilar Apr Iy Jun Jul g Sep Ot Mow Diec per year
correction Collision rates allowing for avoidance
Auoidance rates modelled h 93685 0.00 0.00 0,00 005 0.00 0.00 o 000 0.0 0.00 0.00 0,00 o1
99.835 0.00 0.00 0,00 00z 0.00 0.00 o 000 0.00 0.00 0.00 0,00 o
| i 4391 0.00 0.00 0,00 i)} 0.00 0.00 0.0a 000 0.00 0.00 0.00 0,00 o
A8.502 59.965 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 00

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.

Total Energies

WSP
OkTs6pb 2025 T.
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3MEEA[ — MO/AE/b TYPBUHbI 2

COLLISION RISK MODEL Fiequired input data iz in arangs bioses
Calculated autput iz in bilus buoies
green biattes are For information only, to show wariables used at each stage
Walue Units Walue Units Walue Units
Bird data Windfarm data Turbine data
Species name toed snake eagle Site name Mirny WF MModel Sany 7.7MW
Bird length L 0Ee? m Latitude 4506  degrees Hub height 20 'm
wingspan o 186 m Mo of turbines T 2B Fotor radius F a5 m
Bird flight speed [ 11 ms" width of windfarm w 2848 km Mo of blades b 3
Flight type, flapping or gliding gliding Rictation speed o 988 pm
< of Hights upwind?downwind el B Maz blade width c 45 m
Mocturnal activity ranking 1-5 1 Elade pitch i 425 degrees
Mocturnal activity Factar i 0 Risk height range 23218 m
birds on migratios | Set to 'normal approach’ to use survey data on bird density
Set bo 'hirds on migration' to use 'Migrant collision risk’ sheet in place of Stage A
Stage B
Mo of turbines T 26
Fotor radios R 976 m
Total rotor Frontal ar TTE484
Eiird flight speed v 1 ms? Jan Feh Mlar HApr Iy Jun Jul fug Sep Ozt Tl Dec year kokal
Projected number of rotor transits 0.0 0.0 0.0 25 0.0 0.0 0.7 0.0 0.5 0.0 0.0 0.0 4
Stage C
Mo of blades b 3 Eird length | 0EY m
Fiotation speed o .88 Tpm ‘wingspan w 186 m
Fotor radius R arh m Eird flight speed W 1 ms?
[ax blade width [ 45 m Flight type gliding
Fitch 425 degrees ¥ of Hights upwindfdownwind 6% B
Elade prafile zee Blade profile sheet
Single transit risk upwind 12 BB
downwind 858
weighted mean 9963
Stage D Jan Feb Plar Bpr lay Jun Jul HAuug Sep Clizk Tl Dec Year avge
Proportion of time aperational Q.. a0 5.0 ah.0 5.0 850 850 ah.0x an.0 G50 BE0x 6.0 5.0 R0
Collision rates before avoidance year kakal
0,00 0,00 0.00 0.21 0.00 0.00 0,06 0.00 0.05 0,00 0,00 0,00 0
Stage E
Allow For large array correction? ‘fes
‘width of windfarm w 2946 km
large arrayp Jan Feb Plar Bpr lay Jun Jul HAug Sep Ozt Tl Dec per year
correction Collision rates allowing For avoidance
Aunoidance rates modelled | 55.00% 93923 0.00 0.00 000 o.m 0.00 000 0.00 0.00 000 0.00 0.00 0.00 L]
95,002 9997 0.00 0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00 0.00 0o
| 53,003 . 99983 0.00 0.00 0.00 0.00 0.00 000 0,00 0.00 0.00 0,00 0.00 0.00 L]
99,502 99,993 0,00 0,00 0.00 0.00 0,00 0.00 0.00 0.00 0,00 0.00 0.00 0,00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.

Total Energies

WSP
OkTs6pb 2025 T.
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CTENHOW OPE/N1 - MOAENb TYPEUHbI 1

COLLISION RISK MODEL Fiequired input data is in orange boyes
Calculated output izin blus buoies
qreen bioyes are for information only, to show variables used at each stage
Walue Unitz Walue Unitz Walue Unit=
Bird data Windfarm data Turbine data
Species name Steppe eagle Site name Mirng WF Model  ENI8Z - E.5MW
Eird length L 0 m Latitude 4505 degrees Hub height m "m
Wingspan ot 202 m Mo of turbines T 124 Rotor radius R 085 m
Eird flight speed v n ms? Width of windfarm. w 2846 km Mo of blades b 3
Flight type, flapping or gliding gliding Fiotation speed o 9.5 Tpm
=% of Hights upwindfdownwind 30 174 [az blade width C BOE m
Mocturnal activity ranking 1-5 1 Blade pitch 11 475 degrees
Mocturnal activity factar — Fau (134 Fiisk height range 19-200 m
birds on migratios | Set to ‘normal approach’ touse survey data on bird density
Set b0 'birds an migration’ o use Migrant callision risk sheet in place of Stage A
Stage B
Mo of turbines T 124
Fiotor radius 3] 9058 m
Total rotor frontal ar 34100
Eird flight speed v n ms? Jan Feb ar Apr lay Jun Jul Aug Sep Ot Mow Dl 1ear kotal
Projected number of rotor transits 0.0 1.0 0.0 2.1 0.0 0.0 37 0.0 EY.8 0.0 0.0 1.0 &0
Stage C
Mo of blades b 3 Eird length | 03 m
Riotation speed v a5 Tpm wingspan w 2 om
Rotar radius R 2065 m Bird flight speed 10 ms!
Mz blade width [ B.02 m Flight typee gliding
Fitch 13 4758 degrees 2 of Hights upwindfdownwind i -1
Elade profile see Blade profile sheet
Single transit risk upwind 1557%
downwind .35
weighted mean  12.93%
Stage D Jan Feb Mar Apr (G ET] Jun Jul Aug Sep Ot Mow Dl year avge
Froportion of time operational o., 860 8003 o0 300 80,0 860 8003 sh0 R0 85.EIAI 35.DA.| Sh0 R0
Collision rates before avoidance year kotal
0.00 0.00 0.00 0.239 0.00 0.00 0.4 0.00 746 0.00 0.00 0.00 b ]
Stage E
Allow For large array correction? ez
‘whidth of windfarm w 2946 km
large array Jan Feb Mar Apr [GET] Jun Jul Aug Sep Ot Mow Dl PeT year
correction Collision rates allowing for avoidance
Luoidance rates modelled h 35.003 3351 0.00 0.00 0.00 0.04 0.00 0.00 0oz 0.00 037 0.00 0.00 0.00 0.4
9200 99,202 0.00 0.00 0.00 o0z 000 0.00 0m 0.00 015 0.00 0.00 0.00 0.2
99,005 99,905 0.00 0.00 0.00 0.0 000 0.00 0.00 0.00 007 0.00 0.00 0.00 01
33.505 33,955 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.

Total Energies

WSP
OkTs6pb 2025 T.
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CTENHOW OPE/N1 - MOAENb TYPEUHbI 2

COLLISION RISK MODEL Fequired input datais in crange boes
Caleulated output isin blue biotes
qreen bioies are for information only, to show variables used at each stage
alue Units Walue Unitz Walue Units
Bird data Windfarm data Turbine data
Species name Steppe eagle Site name Mirny WF fodel Sany 7.7MW
Eird length L 0.1 m Latitude 4608 degrees Hub height 20 "m
Wingspan W 202 m Mo of turbines T 26 Fiatar radius F 5 m
Bird flight speed v 10 ms! Wit of windfarm w 2848 km Mo of blades b 3
Flight type, Flapping or gliding gliding Fotation speed o 988 rpm
% of Flights upwindtdownwind jeiviid 1 Mlai blade width c 45 m
Maocturnal activity ranking 1-5 1 Elade pitch & 425 degrees
Mocturnal activity factar — Fiu e Rizk height range 23218 m
birds on migration | Set to'normal approach’ bo use survey data on bird density
Set to 'birds on migration’ to use ‘Migrant collision risk’ sheet in place of Stage A
[Cooores]
Stage B
Mo of turbines T 26
Fiotor radius 3] ave m
TTE454
Eird Flight speed W 0 ms? Jan Feb Mar Apr May Jun Jul Aug Sep Ot [ [=1%) Dec year kokal
0.0 0.0 0.0 18 0.0 0.0 0.8 0.0 15.2 0.0 0.0 0.0 18
Stage C
Mo of blades b 3 Eird lenath | 02l m
Fotation speed ] 9.22 Tpm wingspan w 202 m
Fiatar radius R arh m Eird Flight speed W 0 msz!
2% blade width [ 4.5 m Flight type gliding
Fitch 13 425 degrees > of Hights upwindfdownwind 30 BB
Elade profile see Blade profile sheet
14.27%
10.23%
11655
Stage D Jan Feb Mar Apr [ay Jun Jul Aug Sep Ot [ [=1%) Dec Year avge
Froportion of time operational o, B0 8.0 B3R 800 0.0 860 860 80,0 R0 R0 R0 R0 R0
year kokal
0.00 0.00 0.00 0.12 000 0,00 0.03 0.00 152 0.00 0.00 0.00 F
Stage E
Allow Far large array correction? fes
“wfidth of windfarm w 2546 km
Jan Feh Mar Apr Iay Jun Jul Aug Sep Ot =10} Dec et year
Ayoidance rates modelled h 95,005 93.91% 0.00 0.00 0.00 0. 000 0,00 0.00 0.00 0.03 0.00 0.00 0.00 o1
9800 99.96% 0.00 0.00 0.00 000 000 0.0 0.0 0.0 0.0z 0.0o 0.00 0.00 0o
99.00% 99.98% 0.00 0.00 0.00 000 000 0.0 0.0 0.0 o0z 0.0o 0.00 0.00 0o
59.60% 59,995 0.00 (.00 (.00 0,00 0,00 .00 0.00 0.00 0.01 0.00 (.00 (.00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.

Total Energies

WSP
OkTs6pb 2025 T.
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OP/IAH-BE/TOXBOCT — MO/ZE/Ib TYPEUHDI 1

COLLISION RISKE MODEL Fequired input data is in arange boses
Caleulated output = in blug biowes
green biowes are Far information only, o show variables used at each stage
Walue Units Walue Units Walue Units
Bird data Windfarm data Turbine data
Species name white tailed eagle Site name Mirny WF Model  EN182Z - 6 5MY
Eird length L 0.8 m Latitude 4506 deqress Hub height wm m
Wingspan ' 22 m Mo of turbines T 124 Fiatar radios R 055 m
Eird flight zpeed v 12 mst idth of windfarm w 2946 km Mo of blades b 3
Flight type, Flapping or gliding gliding Rotation speed o a5 Tpm
¢ of Hights upwind!downwind e BE3 M2 blade width C BOE m
Mocturnal activity ranking 1-5 1 Elade pitch L 475 degrees
Mocturnal activity factor— Fau 02 Rizk height range 19-21 m
birds on migration | Set to 'normal approach’ to use survey data on bird density
Sefta 'birds on migration' touse ‘BWigrant collision risk’ sheet in place of Stage &
Stage B
Mo of turbines T 124
Fotor radius R ansE m
Total rotor Frontal ar 94100
Eird flight speed v 12 mst Jan Feh Mar Apr 1ay Jun Jul Aug Sep Ot (=18} Dec year katal
Projected number of rotor transits 14 0.0 0.0 4.4 0.0 0.0 0.0 0.0 20.5 0.0 0.0 0.0 27
Stage C
Mo of blades b 3 Eird length | g m
Fiotation speed v 45 Tpm wingspan " 22 m
Fiotor radius R anEE m Eird flight speed v 12 ms"
lau blade width C 508 m Flight type gliding
Fitch ) 4756 degrees ¢ of flight= upwindfdownwind 363 (174
Elade profile see Blade profile sheet
Single transit risk upwind 1366
downwind 920
weighted mean 107652
Stage D Jan Fehb Mar Apr 1ay Jun Jul Aug Sep Ot (=18} Dec year auge
Froportion of time operational o., 800 800 800 s8R0 s8R0 800 8.0 8.0 R0 R0 R0 R0 SR
Collision rates before avoidance year katal
017 0.00 0.00 0.40 0.00 0.00 0.00 0.00 188 0.00 0.00 0.00 2
Stage E
Allow for large array correction? ‘es
Width of windfarm " 2946 km
large array Jan Feb Iar Apr Iy Jun Jul fug Sep Ot kow Dec per year
correction Collision rates allowing for avoidance
Auoidance rates modelled | 45005 43635 0.0 0.00 0.00 0.0z 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 LI
95005 93845 0.00 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.04 0.00 0.00 0.00 0
93.00% 93925 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0z 0.00 0.00 0.00 0
93.50% 93,965 0.00 .00 .00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.

Total Energies

WSP
OkTs6pb 2025 T.
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OPJIAH-BE/TOXBOCT — MO/ZE/1Ib TYPEUHbDI 2

COLLISION RISK MODEL Fiequired input datais in crange bowes
Calculated output iz in blus botes
green bores are For information only, to show variables used at each stage
Walue Units Walue Units Walue Units
Bird data Windfarm data Turbine data
Species name white tailed eagle Site name Mirny WF Model Sany 7.7MW
Eird length L nsg m Latitude 4508  degrees Hub height = Tm
‘wingspan W 2.2 m Mo of turbines T 2B Fiotor radius R a5 m
Eird flight speed [ 12 ms! Width of windfarm. 8846 km Mo of blades b 3
Flight typee, flapping or gliding gliding Fotation spesd o 988 rpm
¥ of Flights upwindidownwind 364 B Mazn blade width c 45 m
Mlocturnal activity ranking 1-5 1 Elade pitch & 425  degrees
Mocturnal activity factor — Fau 0 Risk height range 23218 m
bird= on migratios | Set to 'normal approach’ touse survey data on bird density
Set to 'birds on migration' to use 'Migrant collision risk’ sheet in place of Stage A
Stage B
o of turbines T 26
Fotor radius F arh m
Total rotor frontal ar TTE434
Eird Hight speed W 12 ms? JJan Feh ar Apr Iy Jun Jul HAug Sep Ot Mow Dlec year total
Projected number of rotor transits 0.4 0.0 0.0 1.0 0.0 0.0 0.0 0.0 4.6 0.0 0.0 0.0 [
Stage C
Mo of blades b 3 Bird length | 0 m
FRotation speed o a8 TFm Wingspan W 2.2 m
Fiotor radius F arh m Eird flight speed W 12 ms"
Max blade width [ 4.5 m Flight typee qgliding
Fitch A 425 degrees % of flights upwindddownwind 36% B
Elade profile =ee Blade profile sheet
Single transit risk upwind 12.27%
downwind Q.28
weighted mean 968X
Stage D Jan Feh ar Apr Iy Jun Jul HAug Sep Ot Mow Diec year avge
Proportion of time cperational o, 5.0 ah.0x a0 5.0 ah.0 5.0 850 850 5.0 5.0 5.0 BE0x 5.0
Collision rates before avoidance year total
0.0 0.00 0,00 0,08 0.00 0.00 0.00 0.00 0,33 0,00 0.00 0,00 0
Stage E
Allow For large array correction? Yes
“wfidth of windfarm W S5 km
large array Jan Feb Plar Apr Mlay Jun Jul HAug Sep Ozt Mo Dl per year
cormection Collision rates allowing for avoidance
Auoidance rates modelled b 96005 593.93% 000 0.00 0.00 0.00 000 0.00 0.00 000 0.0z 0.00 000 0.00 0.0
98,000 99,97 000 0.00 0.00 0.00 0.00 0.00 0.00 000 o.M 0.00 0.00 0.00 0.0
55,005 593993 0.00 0,00 0.00 0.00 0.00 0.00 0.00 000 0,00 0.00 0.00 0,00 0.0
99,505 93,993 0,00 0.00 0,00 0,00 0.00 0.00 0.00 0.00 0,00 0,00 0.00 0,00 0.0

Momunka! 3a gonomoroto Bknagku "OcHoBHe" 3acTtocyuTe Title Ao TekcTy ansA gaHoi o6nacTi.

Total Energies

WSP
OkTs6pb 2025 T.
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