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BIOSECO BPS - operating concept

Stereovision is the basis of the system's operation.
Pairs of cameras detect objects, estimate their distance, and classify their size.

By estimating the distance, the system can adapt its actions to the level of collision risk.
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~400-800 m Terrain obstacles
(detection distance depends on size of birds and BPS versions)



Bﬂ BIOSECO BPS - example of operation

1 2024-02-16 10:42:20 . " @ w -
Module: 6 \ g 4
Turbine: E2 “©Q -
%\m"%@%
\\%% m
‘%ﬁ‘“‘m,
—_
\ 1 e




Pouf
=G0 BIOSECO BPS - example of operation OHIne

1 2024-02-19 12:29:13
Mcdule: 4
Turbine: E1




Poufne
hfﬂsecﬂ BIOSECO BPS - Various versions

BPS STANDARD/PLUS

. BPS PREMIUM BPS LONG RANGE Rotor Monitoring System
6/8 detection modules 8x detection modules 8x detection modules RMS = 4x additional cameras
(60x45 deg/deg) (45x55 deg) (45x65 stopni) (55x45 deg uplooking)
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There are at least several key factors that determine the effectiveness of a wind farm bird protection system:

* Farm location, bird species composition, and activity
* Frequency of reduced visibility
* Wind turbine and its size (e.g., distance between the blade tip and the ground)
* Wind turbine response time to a stop signal — 30 seconds or more likely >50 seconds
e Chosen bird protection system technology, in particular:
- Monitoring area Detection efficiency at various distances
- Possibility of monitoring several objects simultaneously
- Sophistication of algorithms to reject false detections
- System response time (BPS 2-3 seconds, other systems 10-15 seconds)
- Possibility of setting limit parameters (bird size/distance/height)
- Use of warning systems
- Regular preventive maintenance (minimum once per year)

- System availability (failures/repair time)

- Remote supervision and monitoring capabilities S

- Operations Settings and parameters specified by the wind farm owner or operator, as \

see a "leave it alone and play" approach

D : Détecté
ND : Non détecté

What determines the effectiveness of protection?

Poufne

* Parc éolien des Comes de ['Arce

Points de détection du drone par
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® Premier point de détection
& Drone détecté mais pas d'arrét
machine
e Point de lancement de l'ordre
d'arrét machine
o Drone détecté et envoi de l'ordre
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Suivi post-implantation de parc éolien
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Figure 30 : Taux de détection du Milan royal & Bassigny pour des oiseaux en phase d'approche
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Spain

Castilla La Mancha, a region with a very
restrictive approach to collisions (fines +
detention).

Wind farm from 2020 — 27 WTGs.

The first 2+2 Standard BPS were delivered
in 2021 in response to collisions between
the Vultures and the Royal Eagle.

The systems shut down the turbines (no
warning systems).

Subsequent BPS were delivered
successively as mortality occurred on the
new turbines. Currently, there are 7
systems (4 Standard and 3 Premium). No
collisions with large birds (including
raptors) were recorded after the BPS was
installed.

BPS - implementation examples

France

The Grand Est region has a strict approach to
bird collisions with turbines.

A wind farm consisting of 5 turbines, 3 of which
are located in a forest.

The farm has been operating since 2015, and in
the first two years, repeated collisions with the
Red Kite, which has over 20 nesting sites in the
area, were observed.

From 2018 to 2022, the local administration
ordered the wind turbines to be shut down
between February and October. In 2022, the
client decided to install a Premium BPS.

Since 2023, the farm has been operating using
a BPS under the strict supervision of DREAL and
a local ornithologist.

No collisions have been reported since the BPS
was launched.

France

The Occitania region has a strict approach to
bird collisions with turbines. Wind farm
consisting of 11 turbines.

The farm has been operating since 2010, and
collisions with birds of prey (red/black kites)
have been reported. In 2021, the local
administration ordered the installation of
protection systems. In 2021, the client decided
to install a French competitor.

In 2022/23, the farm operates using a different
supplier under the supervision of DREAL and a
local ornithologist.

Collisions continued, the system's effectiveness
was low, and availability was poor. In 2023, the
client decided to change the system.

Since April 2024, 11 Premium BPSs have been
installed. No collisions have been reported
since the BPS was launched.

South Africa

A new market for Bioseco from 2024
Many protected species

Very stringent environmental
protection requirements

Previously, HSDoD protection was
typically used in South Africa (people
shut down turbines).

9 x Premium BPS installed on 2
customer farms, Another 3 wind farms
(60 BPS) planned for 2026.

No reported bird of prey collisions to
date with BPS,

Collissions of Eagles without BPS.

Different countries, the same problem. Administrative decisions mandate shutdowns (sometimes with financial penalties) and implement mitigation measures.
After installing the BPS, farms can continue to operate, and bird mortality during turbine shutdowns is reduced to a minimum.
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—Stop signal >4m/s per day

Year-round: 5 stops/day <1% AEP loss During active stops: 3 stops/day <0.4% AEP loss

40% < 4m/s; 40% 4-8m/s: 13% 8-10m/s; only 7% >10m/s




hfoseco

Innovation for bird monitoring LOSS Of energy pro d“Ction

Systems installed in 2023 on six 2 MW turbines.

Large shutdown at 300 m.

Losses calculated for 2024 based on SCADA.

Active shutdowns February—October each year. Losses estimated at approximately 977
MWh, which equates to approximately 3.5% of annual production.
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147692

136320

Energy loss [kWh]

El E2 E3 E4 E5 E6

Requirement from the Environmental Protection Agency.
Estimated production: 27,000 MWh
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BPS Web application for data review
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South Africa

- 430 systems deployed so far since 2020
— 200 systems deployed only in 2025
— 300 systems expected in 2026
= 10 countries, 3 continents

BPS Track record
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Nnoseco BPS SMART - next step in BPS development

Innovation for bird monitoring

Multi-criteria collision risk assessment model (during R&D):
Distance, Height

Size

Wind speed

Nominal flight speed

Cruise speed relative to the rotor

vV WV V V V VY

Flight direction and blade orientation
» New turbine management capabilities, e.g.,

rotor speed reduction without stopping

> Species recognition
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> Species recognition — great feature, but not always needed

% of all bird detections with stop signal
for group of species
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Spain — BPS Premium —

data tagged for 2 weeks (peak).
140 stops (Large and 300m), ca. 10/day (ca. 1h)
Ca. 94% of stops for raptor or Gyps Sp.

Species recognition would reduce stops by <1/day

Species recognition

% of all bird detections with stop signal
for protected and hunted species
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Poland — BPS Standard —

data tagged for 2 weeks (peak).

172 stops (Large and 300m), ca. 12/day

Ca. 75% of stops for protected species

Species recognition would reduce stops by 3/day,
but BPS Premium would do better also (less Anas).
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Interested in investing in biodiversity solutions?

contact me:

Adam Jaworski CEO

Phone number

o I MIEJSCE

+ 48 668 283 024 cs Programme 2020 w kategorii
company winners FIRMY TECHNOLOGICZNE
|l ingadifiifanaay  BIOSECO SA

E-mail MnRSIsion  aitech o 4

Edzard Janssens, Aircision  Volker Sinhoff, AlxaTech  Robert Stachurski, GlucoActive ~ Nicola Polski

d j ki@Dbi s gesen ocoooene (i Produkt Polsko-Niemiecka

‘Adam Jaworski, Bioseco Tomas Sluka, CREAL Kayvan Mirza, OPTINVENT Frank S1 Worerme, 82 lato303 2031 Przysz'osol -

dadam.jJaworski 10S€eCo.com q fiesind s

Let’s protect birds together


https://entrepreneurship.ieee.org/2019_01_10_eutop-50-and-g-stic-2018/
https://techtour.com/events/2020/6/event-tech-tour-photonics-2020.html?pageId=4240616
https://www.parp.gov.pl/component/site/site/laureaci-konkursu-polski-produkt-przyszlosci-xxiii-edycja
https://klimat.rp.pl/walka-o-klimat/art19148761-zielone-orly-rzeczpospolitej-przyznane
https://www.rp.pl/orzel-innowacji/art37130501-poznalismy-laureatow-nagrod-orzel-innowacji-rzeczpospolitej
https://gryfgospodarczy.pl/laureaci/2022-2/
https://gryfgospodarczy.pl/2023/09/16/wyniki-konkursy-o-nagrode-pomorska-gryf-gospodarczy/
https://ahk.pl/pl/polsko-niemiecka-nagroda-gospodarcza-2023
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((»))) WILDLIFE hioseco
SMART

Song Meter with Analysis and Remote Transfer

- System aktywnej detekcji nietoperzy oparty o mikrofony ultradzwiekowe, na rynku od 2 lat

- Pierwsze wyniki walidacji z Francji pokazujg podobny stopient ochrony jak nocne wytgczenia, przy redukcji strat o kilkadziesigt %

- System umozliwia zdalng zmiane nastawien, wiec jesli monitoring wykaze smiertelnos¢ mozna zaostrzy¢ kryteria

- Dla turbin matej mocy <3 MW wytgczenia w sezonie, w nocy i przy wietrze <6 m/s dawaty straty rzedu 1-2% produkc;ji, co byto akceptowalne
ale przy 6-7MW to jest 5-10% w zaleznosci od turbiny i lokalizacji, stad pojawita sie technologia, ktdra moze zredukowac straty

Bioseco jest na etapie nawigzywania bezposredniej relacji z Wildlife Acoustic jako dystrybutor systemu BAT SMART




	Diapositivo 1
	Diapositivo 2
	Diapositivo 3
	Diapositivo 4
	Diapositivo 5
	Diapositivo 6
	Diapositivo 7
	Diapositivo 8
	Diapositivo 9
	Diapositivo 10
	Diapositivo 11
	Diapositivo 12
	Diapositivo 13
	Diapositivo 14
	Diapositivo 15
	Diapositivo 16
	Diapositivo 17

