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Liquen Consultoria Ambiental S.L.

= Mission

We develop, manufacture & install technologies to make Wind Energy
compatible with Wildlife preservation through automatic & real-time
protection.

* Vision
Become a global reference in the wind energy sector.
Support the renewable energy transition.

Preserve avian and chiropter wildlife in the long term.
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Organizational Chart

DT BIRD

PRODUCTION

OFFERS PROJECT MANAGEMENT DESIGN

LEGAL OPERATION MANUFACTURING
e O&M Manufacturing Team
Commissioning Warehouse & Packing
Hardware Configuration Purchases
Operational Control Installer Support
Installers

BIRD & BAT SPECIALISTS

RESEARCH

DEVELOPMENT

Al

Backend

Frontend

DevOps

Software Support

ADMINISTRATION A QUALITY & ENVIRONMENT

Accounting k HR
Billing ~ H&S
Travel Management \ IT
Shipments Servers
Cybersecurity

Maintenance

* Liquen Team

50+ technicians
devoted for bird & bat
monitoring and
mortality mitigation at
wind farms.
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Office and Manufacturing area




DTBird® & DTBat® installations

Operating onshore

2009
OFFSHORE
3 Wind farms.
> 20 units Near-shore.
Current day

5 Engineering projects. »

- < ou
4 *-
¢

Operating offshore
2016

==

DN

Current day

ONSHORE

> 350 units installed in 14
countries
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EU Declaration of Conformity (ISO/IEC 17050-1:2004)

DECLARACION DE CONFORMIDAD UE
(de acuerdo con la norma ISO/IEC 17050-1:2004)
EU DECLARATION OF CONFORMITY
(according to ISO/IEC 17050-1:2004)
Fabricante del producto: LIQUEN CONSULTORIA AMBIENTAL S.L.
Product manufacturer

Direccién: Av. De la Democracia, 7, nave 406, 28031, MADRID

Address

: . N
Modelo/Referencia: DTBird & DTBat d-t b-l r-d b at
Model/Reference B

CUMPLE LOS REQUISITOS DE LAS DIRECTIVAS:
CONFORMS WITH THE REQUISITES OF THE DIRECTIVE
Directiva 2014/30/UE de Compatibilidad Electromagnética
Directiva 2014/35/UE de Baja Tensién
Directiva 2011/65/UE sobre RoHS
Directive 2014/30/EU relating Electromagnetic Compatibility
Directive 2014/35/EU relating LVD
Directive 2011/65/EU relating RoHS

NORMATIVA APLICABLE:
APPLICABLE STANDARDS:

UNE-EN 55032:2016 UNE-EN 55035:2017 UNE-EN 61000-3-2:2019 UNE-EN 61000-3-3:2013

UNE-EN  62233:2008 + | UNE-EN 62368-1:2018
AC:2008

\A 1dibi erm ww dibjrd

Javier faz (Technica Manager)

Fecha: Diciembre 2019 Nombre, cargo y firma dt b] rd bat

Date: December 2019 Name, position and signature




DTBird® System modules

Upper ring in * Bird Monitoring --:at Detection/Collision Control
Nacelle or Tower * Mortality Mitigation Lo Module
4 Speakers
* Target Species _
* WTG Dimensions :z= Collision Avoidance Module
* Weather Conditions W
Lower ring -=".. Stop Control Module
6 Speakers
Cameras

dtbird dtbat



DTBat® System modules

* Bat Monitoring
* Mortality Mitigation

* Target Species

* WTG Dimensions ==="- Detection Module
* Weather Conditions mom

:':_ Stop Control Module

- dtbird dtbat

Nathusius's pipistrelle
(Pipistrellus nathusii) <



DTBird Online Data Analysis Platform Access

d-t b] rd Flgrnnasis | FIGHR Bats Analy Bat R : hot Wind Farm Selection = User Profile ™

Wind Farm Selected

[ ] L]
* Available remotely.
Filter by WTGS From To
WTG 1 v 2019-12-01 2020-05-11
]
advanced search =' 2 access Ievels.
D WTG Date w Species/Group Birds Rotorcross Collision Comment Rotor Warning Discouraging Stop Duration  Videos
> 10933 26  03/05/2020 19:56:28 Buteo buteo 1 No No 0 19 HBEH o WTG t' I t
Enia : operational paramesters.
v 10905 26 03/05/202013:59:12  Halizeetus albicilla 1 No No 1] 13:59:31 (185) 192 FH‘:H
Lux: 33521.3, Anemo: 2.9, Azimuth: 205, Rain:
» Bird flight data
—_— u
> 10887 26  03/05/202010:50:19  Platalea leucorodia 1 No No 1 10 TH_H '
> 10872 26 03/05/2020064531 Falcotinnunculus 1 No No 1 0 EEEE
> 10865 26  02/05/202019:25:54  Falco tinnunculus 1 No No 1 21 J]EEE = V-d -th d d d
Enae = Videos with souna recorae

> 10855 26  02/05/2020 12:54:46 Buteo buteo 1 No No 1 17 g (DTBird)
L

> 10848 26 02/05/2020 09:14:53  Platalea leucorodia 2 No No 1 26 :Ir—} @
> 10831 26 01/05/202017:5611  Falcotinnunculus 1 No No 1 , mse14(89) 5 HHgH
> 10729 26 27/04/2020 07:35:19  Platalea leucorodia 1 No No 1 4 ‘ ;—H
> 10724 26 27/04/2020 06:38:32  Platalea leucorodia 1 No No 1 4 fEE

Y 0y
h h (9 « < 3 4 S & 7 ¥ 22 Total Recordings: 1802 v §
Analyzed Recordings: 1727 dtb.l rd bat
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DTBat Online Data Analysis Platform Access

Y
d’t b] rd Flight Analysis ~ Flight Report  Bats Analysis  Bat Report  Snapshots  Species/Group -

 Available remotely.
Filter by WTGS From To -
2021-08-26 2021-08-26 e 2 access |eve| S.
advanced search
D WTG date » detector specie analyzer  notes  Azimuth  wind rotor temp hum rain stop file E'l WTG Ope rational pa ra mete rs.

320948 28 26/08/2021 22.02:21 3 Nat reviewed - 34 6.5 1 0 0 0 E3
320947 28 26/08/2021 22:02:17 1 Not reviewed - 34 6.5 1 4] 0 0 X . .

u
320905 28 26/08/2021 01:55:31 &l Not reviewed = EEa 6.8 1] 0 0 0 02:10 (951) X - B a t f I I g h t d a t a "
320904 28 26/08/2021 01:55:25 & Not reviewed = a 6.8 0 0 0 0 X

.
320903 28 26/08/2021 01:54:54 2l Not reviewed = EER 6.4 1 0 0 0 3 =- S 0 n 0 g ra m S ( DT B a t) L]
320902 28 26/08/2021 01:54:44 g Schldger (Bat) Jov 332 77 1 0 0 0 01:54 X
320901 28 26/08/2021 00:57:48 2l Schldger (Bat) Jov 330 5 1 0 0 0 00:57 - 01:12 (901) X
320900 28 26/08/2021 00:57:03 3 Schlager (Bat) Jov 330 6.3 1 0 0 0 X
320899 28 26/08/2021 001116 1 Schlager (Bat) Jov 334 8.7 1 4] 0 0 X

!i ﬁ Total Recordings: 9

analyzed Recordings: 4

dtbird dtbat
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DTBird® Detection / Collision Control Module. Models

:. Models: Day (360° surveillance): DTBirdV4 / V8
Night: DTBirdN2 / N6

@ Bird Flight Detectability > 80% at %2 of MDD.

© FPrate/day: 0,2 - 5,5 DTBirdv4 // 2 - 9 DTBirdV8

Ornithologists, through video review, can note: Species/groups,
high collision risk flights or collisions.

dtbird dtbat
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DTBird® Detection / Collision Control Module. Models

Main Cabinet

Collision
Avoidance
Cabinet

dtbl rd bat.
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DTBirdV4 & V8 Detection Module Surveillance Areas: Golden Eagle (Aquila chrysaetos)

DTBird Detection Module V4
WTG: Tower height 80 m, Rotor diameter 80 m.
Projection of the Surveillance Area at the Maximum Detection Distance.
Target Species: Aquila Chrysaetos

2D Sections
At %, %2 and % of the Rotor
Swept Area height (RSA)

3D Projection
Cameras 1& 3

2D Section at % RSA (60m)

2D Section at %2 RSA (80m)

3D Projection
Cameras 2 & 4

. Camera 1 . Camera2 | Camera3 . Camera 4

. Rotor Swept Area (RSA)

DTBird Detection Module V8
rojection of the illance Area ' v :
Rotor diameter (m) | Tower height (m) | Target Species | Wingspan (m) dtbird dtbat
132 | 84 Aquila chrysaetos | 1,80-2,30 3
DTBird Detection Module V8 Cameras 2, 4,6 &8 Cameras 1,3,5&7

8 Cameras System

3D Projection

@ Rotor Swept Zone (RSZ)
. Cameras (95°%50°)

@ Cameras (103°x77°)

(95°x50°)

@ Rotor Swept Zone (RSZ)
@ Cameras (95%50°)

(103°x77°)

@ Rotor Swept Zone (RSZ)

@ Cameras (103x77%)

Overlapping areas become darker

Elevation angle

Vertical lens angle

Overlapping areas become darker

Bevation angle
Vertical lens angle

e

Overlapping areas become darker

'Projection based on the Theorefical Maximum Delechon Distance (I1-MDD) for a bird enleﬂr\g the exterior edge of the Surveilunco Aleu in ventral/dorsal position

toward the HD Camera, with wings fully extended
positions, the detection dist can be shorter,

wing span), and the width of the In
telated with fhe bid profle offered 1o the Camera’s sensors, Bids con ny nto the Survallonce Area

other bird

from above and below the Surveillance Area, at shorter distances than the T-MDD.
Afield study of DIBird Detection Module V4 (manufactured in 2016), evaluating the detection distance by means of random UAYV fiights simulating a Golden
Eagle, found that the actual MDD was 39% greater than the T-MDD, with a flight detectability at this furthest dkklnce range of 51% ["American Wind Wildlife
P dy

Institute (AWWI). 2018. Technical Report:

for Raptor el

? Projection based on the upper limit of the wingspan range
* RSZ: Rotor Swept Zone, spherical area that could be swept by dless the

at a Wind Energy Faciity in Cakforniar).

atany fime.

dtbird dtbat.
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DTBird® Detection / Collision Control Module. Evaluation

DTBirdV4 Model of 2016

rotecting wildlife
and wildlife habitat

AWWI TECHNICAL REPORT:

Evaluating a Commercial-Ready Technology for Raptor Detection and
Deterrence at a Wind Energy Facility in California

September 17, 2018

= 63% Mean Detection Rate per distance band (7
distance bands established: >230; 230-200; 200-
170; 170-140; 140-110; 110-80; <80 m to the RSA).

. Cumulative Detectability > 80 % in 2 distance bands
and > 90 % in 3 distance bands.

* 169 and 179 m average distances for detection
and warning respectively.

.. 375 m Maximum Detection Distance (MDD). DTBird
Theoretical MDD 270 m.

Ongoing evaluation DTBirdV4 Model of 20109.
vV oy
dtbird dtbat



Maximum Detection Distances - Models 2021

Griffon Vulture
B (Gyps fulvus)

V4 V8 \ WINGSPAN
103°X7°7° 95°X50° 56°X42° (M)

LUZ >50 LUX LUZ >50 LUX 2477

391-450

628 -724 355-409 2,30-2,65

Montagu's harrier
(Circus pygargus)

163 - 197 262 - 317 148 - 179 0,96-1,16

112 -122 180 - 197 102-111 0,66 - 0,72

Lesser Kestrel
(Falco naumanni)

dtbird bat,
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Maximum Detection Distances - Models 2021

Distance to the camera (m)

1300
1250

95%x50° Lens

1200 —

1150
1100
1050
1000
950
900
850
800
750
700
650
600
550
500
450
400
350
300
250
200
150
100
50

0

0,200,300,400,500,600,700,800,901,001,101,201,301,401,501,601,701,801,902,002,102,202,302,402,502,602,702,80

—'Theéreticél Ma;(imurﬁ Detéction Distance

Upper Limit of Corrected Mean Detection

Distance (99% Cl)
= » Corrected Mean Tested Detection Distance

Upper Limit of Corrected Mean Detection

Distance (95% Cl)

Bird wingspan (m)

dtbird dtbat
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Examples of Detected Bird Species

Daylight images Thermal images
European Robin Barn Swallow Ducks b
(Erithacus rubecula) (Hirundo rustica) (Anas sp.) Gull
(Larus sp.)
Common Kestrel Common buzzard Red Kite
(Falco tinnunculus) (Buteo buteo) (Milvus milvus)

Griffon Vulture
(Gyps fulvus) / vV .
dtbird dtbat
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Examples of bird flights detected - V8 Model

vV b
dtbird dtbat




Examples of bird flights detected - Night




DTBird® Collision Avoidance Module

= Sound Types = Customization
* Warning * DTBirdD4
Nacelle speakers * Discouraging * DTBirdD8
* DTBird10
= FP/ Day : Adjustable settings
°* 0.2-5.5 * Sound Type
(0.1 - 2.5 min/day) * Emission Levels

* Operations

Speakers with ice
protection

dtbird dtbat
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DTBird® Collision Avoidance Module. Evaluation

DTBirdV4D4 Model from 2016 Deterrence Response Rate

ﬁ“;
ecocom (=

 Buteos: 36-76%

AWWI TECHNICAL REPORT:

y
L]
Evaluating a Commercial-Ready Technology for Raptor Detection and 1 A I I ra to rS u 3 9_ 7 8 O/ /‘/
Deterrence at a Wind Energy Facility in California L] n 0 /_’

Bird Avoidance Behavior K
Reduction Flight Time in Risk Area: 61-87% & A e
Increase in Bird Avoidance Behavior: 42% (From 46 to 88%) N

Bird Avoidance Behavior: 1.9 times higher (88 / 46%) =

(VA
Ongoing evaluation DTBirdV4D8 Model of 20109. dtbird dtbat
A



DTBird® Collision Avoidance Module. Evaluation

Distribution of bird flight avoidance behaviors with the sound muted and activated.

Main results

100
90
80
70
60
50
40
30
20

10

Sound activated Mute

dtbird dtb
ird dtbat
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Examples of White-tailed Eagle showing avoidance behavior after DTBird® Collision Avoidance
Module sound emissions

dtbird dtbat.




DTBird Collision Avoidance Module. Speakers’ location and Sound Pressure

200 +

180 -

160 -

140 -

-
[
o

-
o
o

Height (m)

80

60

40

20

Bird protection with Speakers installed at 1 level.
Vertical profile of sound pressure (dBA) at the WTG axis

Nacelle

Blades

= Sound pressure

Speakers
— — — Speakers height
@ @ o > S S = = S
Sound pressure (dBA)

Height (m)

200 -

180 -

160

140 -

120 -

-
Qo
o

80

60

40

20

Bird protection with Speakers installed at 2 levels.
Vertical profile of sound pressure (dBA) at the WTG axis

B Nacelle

Blades
= Sound pressure
® Speakers

- = = Speakers height

Sound pressure (dBA)

 Sound Pressure:

Sound
pressure (dB)
from a source
is reduced by
%2 as the
distance is
doubled.

dtbird dtbat
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DTBird Collision Avoidance Module. Technical proposals on the market

* 1 unique ring of Speakers at low height:

Damage to bird’s hearing > 120 dBA

Upper ring in
Nacelle or Tower
Lack of efficiency < 120 dBA 4 Speakers
versus
» 2 rings or more of Speakers Lower ring
6 Speakers
To Highlight
For large WTGs, technical proposals with 1 Gl
unique ring of speakers do not fulfill minimum '
scientific requirements.
vV .
dtbird dtbat



DTBird® Stop Control Module

Model DTBirdV4 = Automatic Stop & Restart

Total stop duration: 10 -130 hrs.
(Wind speed above 3 m/s)/year)

* Stop Control Protocols Customization
 FP rate/day: <0,25
s Efficiency Bird Collision Risk Reduction: 10 - 80%

* WTG Communications protocols
* WTG Stopping time

* DTBird® Stop Control Protocol

* DTBird® Model Detection Distance for Target species

dtbird dtbat

a




Example of WTG Stop with DTBird® Stop Control

dtbird dtbat.



DTBat® Stop Control Module. Evaluation

DTBatD2 Model from 2014

SWILD

suoTo0aE
e

¢ 89,2 - 92,1% Bat activity within ot S e T
the Automatic Stops

SWILD - Urban Ecology & Wildlife Research, Ziirich

Upgrades

* Dynamic stop time: eg. >1 Detection in last
15 min

* FP Detection rate: <4%

dtbird dtbat

o Y



Latest Upgrades

72
&

300% 200% Species identification
increase in MDD increase in improvement in video review
videos quality in up to 85%
DAP

ay
"

New housing
for cameras

24/7 <0,25 Cybersecurity
Thermal False Positives standard

cameras Shutdowns per day IEC-62443
< 3min/stop

Improvement of
Automatic failure

alerts system

dtbl rd bat.
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Coming in 2022

il

> %

Detection pictures. Automatic
Height and distance species/group

Reduction of
False Positives

Detectability

estimation identification

dtbl rd bat

AUTOMATIC & REAL:



Thank you for your attention

Contact: arioperez@dtbird.com

Visit us

@ www.dtbird.com @ www.dtbat.com

f DTBird & DTBat ¥ @DTBirdSystem

in DTBird & DTBat @ DIBird & DTBat



