Youwind %

2026 Bangkok

From wind resource data to layout, yield and LCOE:

Scenario analysis with and without storage in the
Philippines

EE@youwindrenewables.com

Youwind July 2026



Agenda

01 Introduction to Edvald and Youwind

()7 The process of techno-economic assessment in layout design and LCOE optimisation

()2 Introduction to BESS
()4 Offshore wind case study with and without BESS

()5 Onshore wind case study with BESS and solar as a hybrid system

4



Youwind — Edvald Edvaldsson. Founder and CTO Youwind ¥

BSc. Mechanical Engineering
MSc. Wind Energy Engineering

2006-2009 — Risk Management international banking
2011-2017: Orsted wind assessment and layout design
20138-2019 : Youwind advisor (Iberdrola, Scottish Power and Parkwind)

2020 — Today: Youwind CTO. Responsible for design and operations of the
system.
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Youwind - Designed for Clarity - Powered by Results

Youwind ¥

Founded in 2018, Youwind platform is designed for both offshore and onshore projects, our digital solutions streamline wind
farm development, optimise workflows through clear case comparison, and ensure validated bankable outcomes.
With seamless integrations and expert-backed guidance, Youwind delivers precision, efficiency, and reliability at every stage

@

Expert-backed

Developed by wind energy experts
with over 15 years hands-on field
experience—offering tailored guidance
to ensure precision, practicality, and
faster results.

iy

Integrated

All-in-one platform combining
engineering, GIS and mapping, financial
modeling, and other integrations—
streamlining workflows and improving
accuracy from day one.

ik

Seamless

Intuitive and structured steps that
boost efficiency and collaboration—
breaking silos, providing transparency
to complex sensitivity analysis, and
ensuring traceability across every
project.

P
]

Bankable

Validated and reliable yield and wake
loss calculations that reduce risk,
control costs, and accelerate decision-
making to ensure clarity on long-term
investments.

Youwind Onboarding




Youwind - Platform Technical Key Features Youwind %

(11) New map - Spain offshore wind farm screening January COPY Offshore.

Area Screening Wind Resource Assessments Validated and Advanced
Wake Models
Screen global massive wind Access to validated wind datasets from Run wake loss simulations with
development zones for accurate LCoE Vortex or upload your own, both at advanced models such as N.O. Jensen
heat maps and account for GIS statistics or time series level and TurbOPark, including blockage
constraints
(e | |I 1
Layout Optimization with Electric System Design Bankable Yield Assessments
neighbouring effects
Visualize wake effects, estimate losses and Efficient generation, optimization, and Generate reliable P50/P90 yield
generate layout scenarios automatically. comparison of cable layouts and assessments by combining all losses
Calculations performed with more than routing, incorporating bathymetry and sources, such as wakes, electrical,
5000 turbines in less than 1 hour. electrical losses. curtailments, availability, etc.
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01 Introduction —= Wind resource and economics

A good wind site is not only windy — it must also be:

Buildable
Connectable
Permittable
«Financeable
Operable

«Site conditions drive cost and risk

«Onshore: terrain, access roads, crane logistics, foundations, noise, visual impact, grid connection
«Fixed offshore: water depth, seabed, metocean, foundation type, export cable length, port and vessel access
«Floating offshore: water depth, seabed slope, anchors, moorings, dynamic cables, port strategy

Technology maturity differs by market segment

Onshore: mature, but constrained by permitting, grid, local acceptance and transport
«Fixed offshore: commercial scale, but exposed to cable, vessel, foundation and installation risk
«Floating offshore: technically proven, but still scaling moorings, dynamic cables, floating substations and O&M

—nergy vield is the commercial foundation

«Wind resource uncertainty directly affects revenue confidence, financing and bid strategy
\Wake losses, layout, availability, curtailment and measurement strategy all influence LCOE

The purpose of this crash workshop is to identify which of these levers matter most, and where the biggest
improvements can realistically come from.
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02 The process of techno-economic assessment on LCOE optimisation

Area screening for offshore wind parks

. Government-designated areas
. Wind resource

1
)

3. Bathymetry
4. Soll structure for foundation
5

. Distance to shore (grid
connection, harbour)




02 The process of techno-economic assessment on LCOE optimisation

Area screening for offshore wind parks

1. Government-designated
areas

Wind resource
Bathymetry
Soil structure for foundation

Distance to shore (grid
connection, harbour)

LR

Wind power:

1
P = EpAv3 [W]

A [m?] cross-sectional area
v [m/s] wind speed




02 The process of techno-economic assessment on LCOE optimisation

Area screening for offshore wind parks

1. Government-designated
areas

2. Wind resource

3. Bathymetry

4, Soll structure Tor foundation
5

Distance to shore (grid
connection, harbour)
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02 The process of techno-economic assessment on LCOE optimisation

Area screening for offshore wind parks

1. Government-designated
areas

. Wind resource
Bathymetry
. Soil structure for foundation

Distance to shore (gric
connection, harbour)
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02 The process of techno-economic assessment on LCOE optimisation

Area screening for offshore wind parks

1. Government-designated
areas

Wind resource
Bathymetry
Soil structure for foundation

Distance to shore (grid
connection, harbour)
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02 The process of techno-economic assessment Ghlubsésdimoopdiam isabion

Offshore logistics \%

Wind energy port in Eemshaven, The Netherlands Helicopter service

Service Operation Vessel (SOV)



Levelized Cost of Energy (2021 S/MWh)

02 The process of techno-economic assessment on LCO

Levelized Cost Breakdown for

Reference Fixed-Bottom Offshore Wind Plant

B
Turbine
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- optimisation

Levelized Cost Breakdown for

Reference Floating Offshore Wind Plant
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* Engineering Management cost small, but nonzero
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02 The process of techno-economic assessment on LCO

NPV of Total Costs Over Lifetime

LCOE = NPV of Electrical Energy Produced Over Lifetime

(1 + )t

LCOE =
¥ i

(1 + )t
Case CAPEX
Base case €3.5M/MW
CAPEX +40% €4.9M/MW
percentage points
WACC +7% €3.5M/MW
relative

 What happens it CAPEX increases 40%?
 What happens it WACC increases by /%"

OPEX
€60M/year
€60M/year

€60M/year

€60M/year

WACC
7%
7%

14%

7.49%

Capacity factor
45%
45%

45%

45%

- optimisation

LCOE
€86.8/MWh
€115.4/MWh

€142.0/MWh

€90.3/MWh

Change vs base

+33.0%
+63.7%

+4.1%

Y/



02 The process of techno-economic assessment on LCO

CJ Projects [) Scenarios

- optimisation

[MLibrary *+ OptiWindow

Scenario
settings

29
)

y d Park Area Screening and Design

Production capacity (MW): 525.0
Export capacity (MW): 525.8

Wind Temporal Analysis

Turbine power, rotor 2: 15.0 MW, 236m
Number of turbines: 35

Scenario Overview and Finance

Mean wind speed (m/s): 10.47

Wind resource chg
Wake effect efficiency (%): 96.02

Weibull A, k

Wind
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02 The process of techno-economic assessment on LCOE optimisation

Youwind ¥

Time senes location
Taragona
Lat: 41.107500. Lng. 0.873500

Youwind Demo Presentation




02 The process of techno-economic assessment on LCO

" Scenarios [MLibrary = Optiwindow

- optimisation

Youwind ¥

n ield (AEF)
capacity 4 Calculate wakes
8 Calculate turbulencs class

far each Lurbines

Falinclatinn Calculate wake losses each time when
prassing Update' (can take some time)

ooo

ooo

ooo Wake model settings for yield 5
Turbina
EVENELLNE ake model type 0]
Wakes
| ¥ M. 0. Jensen J
. TurbOPark B
9 Ainslie Eddy Viscosity model

Gl Weighted average

transmission MN.Q. Jensen

\iake expansion coefficient (k-parameter) (&

El 0,04

Development

cost
Model settings for Tl classes s
Installation, | Frandsen wake maodel variant ey,
O Wind speed dependent model (IEC &1400-1,
Ed. 3wsn Amendment)
x Thrust coeficient dependent moadel (IEC
Q&M g1400-1, Ed. 3w Amendment)
Wohler exponential weighting
$ Wohler coefficient @
Pricing 1,0
@ Neighbouring wind parks s
Financial
parametars

Include neightouring parks in wake loss
calculation

Calculate internal and external wake losses
separately

List of Turbine Location Groups used as

i (- Duplicate | = Wind Park Area Screening and Design Wind Temporal Analysis Scenario Overview and Finance Optiwindow
Scf:ann ) Froduction capacity (MWl: 758.8 Turbine power, rotor @: 15.8 MW, 248m Mean wind speed (mfs): 9.91 Wind resource choice: Vortex base maps
settings Turbine |layout tools = Number of turbines: 58 Wake effect efficiency (%): 98.81 @ Weibull A, k im/s): 11.69, 2.3
=) | Genarata layout || Load layaut || Save layout
-
wind Delete layaut
Resaurce
%‘ Calculate wakes for current layout Pt
Turbine and B Caloulate wake lossesin

Youwind Demo Presentation
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Youwind ¥

optimisation

02 The process of techno-economic assessment on LCO
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Wind Temporal Analysis

ing and Design

Wind Park Area Screen
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02 The process of techno-economic assessment on LCOE optimisation Vouwind %
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02 The process of techno-economic assessment on LCO

Average net Production [GWh]

Average non-wake losses [GWh] [l Average wake losses [GWh] [[_] Average wake efficiency [%]

Daily and seasonal variation of production

Average Met Production in each month [GWh]

- optimisation

Admins Company

admin@example.com

Average non-wake losses [GWh] [ Average wake losses [GWh]

0.6 8 1] Average wake efficiency %
450 8
2
0.5 H = N . 400
m A EEEEEn !
Hmm . s -
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c 8 g o
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0 1 2 3 4 3] 3] T g8 a 10 11 12 13 14 15 16 17 18 19 20 21 22 23 January February March April May June July August September October Movember December
Hour-of-the-day, in time zone: GMT+1 Manth of Year
Annual energy production
Net AEP statistics Net Production in each year [GWH] Mon-wake losses [GWh] [l Wake Losses [GWh] [ Wake efficiency [%]
5,000 8
Based on time-series Based on Weibull distribution 4,500 D\W"\—f —e - 7
P50 gross AEP - no losses 4.461.06 GWh 4,134.06 GWh 4,000 .
3,500
P50 waked AEP - wake losses only 4,137.08 GWh 3,833.84 GWh = -
5 3,000 ° 2
— m
P75 waked AEP - 20 years - wake losses only 3,932.28 GWh 3,644.05 GWh E 2 500 4 E
:: o
Pgo waked AEP - 20 years - wake Losses only 3,748.72 GWh 3,473.94 GWh E 2,000 3 E
£ =
1,500
P50 net AEP - all losses 2.01 GWh 2.02 GWh 2
1,000
P75 net AEP - 20 years - all losses 1.91 GWh 1.92 GWh 500 1
Pgo net AEP - 20 years - all losses 1.82 GWh 1.83 GWh 0 0
2018 2019 2020 2021 2028 2023
Pgo P50 ratio - 20 years 0.91 0.91 Year
Cashflow
00 00,

Youwind Demo Presentation
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02 The process of techno-economic assessment on LCOE optimisation Vouwind %

Map Layers
- Pixel Filters and sorting
Youwind %
7 ®
&
@

Lat: 55.895760, Lng: -2.458297

| g L oS i T ‘m R R O S s O Foeaay
OpenStreetMap Improve this map © Maxar |
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02 The process of techno-economic assessment on LCO
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02 The process of techno-economic assessment on LCOE

Efficiency of offshore wind parks

W Gross AEFP

B ‘Wake effects
B Aumilability

2 Elecfical

- Turbine performance
B Environmental

B Curtzilment
o HNetAEF

MVWhifannum

4,000,000

3,900,000

3,800,000

3,700,000

3,600,000

3,500,000

3,400,000

3,300,000

Efficiencies and Availability comparison

Wake effect

Availability

Electrical

Turbine performance

Environmental

Curtailments and operational

strategies

optimisation

Efficiency and availability (32)
Total wake effect (%)
Internal wake loss efficiency (%)
External wake loss eficiency (%)
Site blockage effect (%)
Total availability (%)
Turbine availability (%)
Balance of plant efficiency (%)
Array Cable Availability (%2)
Export Cable Availability (%)
Grid availability (%)
Total electrical (%)
Array Cable Efficiency (%)
Export Cable Eficiency (%)
Offshore substation efficiency (35)
Onshore substation efficiency (%)
Total turbine performance (%)
Site specific efiiciency factor (%)
Total environmental (%)
Blade degradation efficiency (%)
Total curtailment (%)
Curtailment efficiency (%)

Overall eficiency (%)

93.2

933

999

100.0

955

98.0

99.3

99.1

99.0

99.5

97.4

98.8

99.2

99 4

100.0

100.0

100.0

100.0

100.0

98.9

989

85.7



02 The process of techno-economic assessment on LCOE optimisation

Efficiency of offshore wind parks

B ; /
: Do s &
_argest loss are typically wake effects in the wind ’ ?g e
nark. ,I. 1 ?62 ?S?
- Engineering wake models are used in the early 4 &, ’g ’55 °§
stage of design to optimize layout and predict : o e :é 1 ?57
production. ?0 O @ ?ﬁ /
: 7] T % @ i /
., ]’ﬂ ?73 &, /]
' , 1 \ll i . :

Wake visualization with TurbOPark engineering wake
model




02 The process of techno-economic assessment on LCOE optimisation

The wake effect photographed




02 The process of techno-economic assessment on LCOE optimisation

Internal and external wake losses

- |n addition to internal wakes in a wind farm,
wakes from neighbouring wind parks can
iINntroduce an additional loss.
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0o Wind resource, project optimisation and commercial deployment

Wakes also influence loads on the wind turbine components
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- Wake-added turbulence models and turbine Tl classes (A,B,C, S) have been developed to assess the
suitability for a wind turbine in a wind farm layout.




02 The process of techno-economic assessment on LCOE optimisation

Further optimization with “free placement”
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02 The process of techno-economic assessment on LCOE optimisation

AL )\)‘\
)
RS
X ) |
clectrical Modelling LA i
1 1 1 )\ )‘ - )\)\ Schoorl
& Optimization rp I
' \ )\ )\ Berg
Cable selection based on J : T
, el
maximum power throughput >
[ns11]
|
l"l)l)ﬁllill'
. . 2 |
Electrical losses in array and ".'/‘}" .\Q* _
l Heil
export cables based on each ‘/n|‘||'

. L . -
turbines’ power distribution
Transmission availability based on
failure rate per km, repair time and
statistical combinations

Wiik aahZee
Total availability (%) o955 y wkg
Turbine availability (%) i) 98.0 !‘
Availobil BoP foundation availability (%) o998
e BoP array cable availability (%) 099
BoP export cable availability (3%) 0990
Grid availability (%) i 995 o
Total electrical (%) 982 o
Array Cable Efficiency (%) 0994
Electrical Export cable efficiency (%) o992
Offshore substation efficiency (%) o994

Onshore substation efficiency (%) i 1000



02 The process of techno-economic assessment on LCOE optimisation

Wake steering control

yaw misalignment

resulting in wake skew in y direction

wake

wind inflow

top view

distance [m]
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baseline, hub-height flow field
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500 1000
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02 The process of techno-economic assessment on LCO

- optimisation

Model

PARK 2

PARK 2 + Large Array
Correction

Eddy Viscosity (Ainslie)

Eddy Viscosity + Large
Array Correction

TurbOPark

Blondel-Ishihara

Wake deficit
profile

Top-hat (uniform deficit)

Top-hat

Continuous velocity field
(Gaussian-like)

Continuous velocity field

Gaussian

Gaussian

Wake expansion /
recovery

Linear wake expansion
using wake decay
constant (k)

Same as PARK, but
modified wake recovery in
deep arrays

Solves simplified turbulent
diffusion equation using
eddy viscosity

Eddy viscosity model with
additional deep-array
wake recovery correction

Turbulence-driven wake
expansion with analytical
formulation

Analytical wake width and
deficit based on
momentum conservation
and turbulence scaling

Large-array
treatment

None

Empirical correction
increases wake recovery
downstream

None

Empirical correction for
cumulative wake effects

Intrinsically developed for
very large wind farms and
clusters

Naturally predicts faster
recovery with increasing
Tl; no separate LAC
required

Turbulence
modelling

Ambient Tl only through k

Indirectly accounts for
wake-generated
turbulence

Explicit eddy viscosity
linked to ambient Tl

Explicit turbulence
diffusion plus LAC

Ambient Tl plus wake-
added turbulence govern
recovery

Explicit dependence on
ambient Tl and CT

Wake
superposition

RSS or linear
superposition

RSS or linear

Velocity field
superposition

Velocity superposition

Gaussian velocity deficit
superposition

Gaussian superposition

Key inputs

CT, rotor diameter, wind
speed, k

CT, D, k, LAC parameters

CT, TI, rotor diameter,
downstream distance

CT, Tl, eddy viscosity
coefficients, LAC
parameters

CT, TI, rotor diameter,
spacing

CT, TI, rotor diameter,
downstream distance

Typical
application

Early-stage layout design

Large onshore/offshore
screening studies

More accurate
engineering wake
calculations

Offshore commercial-
scale wind farms

Offshore arrays,
neighbouring wind farms,
energy yield assessments

Modern optimisation,
sensitivity analysis,
offshore studies




Agenda

01 Introduction to Edvald and Youwind

) The process of techno-economic assessment in layout design and LCOE optimisation

()3 Introduction to BESS
()4 Offshore wind case study with and without BESS

()5 Onshore wind case study with BESS and solar as a hybrid system

4



03 Introduction to BESS

BESS app situation:
 Most apps are coming from solar, no digital solution covering BESS and wind.

» [ayout generators offer minimal to no flexibility in layout design.

« App offers no flexibility in editing layouts.

Market gap

* Youwind can combine its wind timeseries capabilities with a BESS dimensioning optimiser for
the co-located business case.

« [ayout tool that allows a quick preliminary design as input for its layout generation or updates
later on,

» [nteractable Mapbox-interface that supports the dragging and rotating of site elements and
roads to offer editing.

« Realistic 3D visuals for stakeholder management



03 Introduction to BESS

In the BESS library items, the user can Other relevant library items:
customize the BESS size:

Container Power conversion systems:
Half-sized container Transtormer/Inverter/MV Power skid
Roads
Auxiliary
Inverter Battery racks transtformer

Substation building Transformer

BESS container H\/ACJ

Schematic drawing



03 Introduction to BESS

Y/~ [ Projects [) Scenarios  [MLibrary ~ OptiWindow A @DHelp ~ Admins Company ¥ (-¢')admin@example.com (t) ~

f (@ Duplicate ' < | i Map - Denmark - Example BESS layout Onshore ~

Scenario Latest change by:

settings
Unknown user QLLEELD ¥

20N Pixel Filters and sorting
=

Wind
Resource

4\ BESS

Turbine and CATL Tener
capacity

4 Map Layers

Select Components

Required

@ MV Converter Skid

Foundation ) ) )
Power electronics - Twin Skid Compact

ﬁ Cannot be combined with transformer/inverter

Turbine

e Transformer

Wakes Select transformer

Sj Required if not using MV converter

Electrical |nverter
transmission

Select inverter

Select it if the BESS does not include an inverter.

Re-generate BESS layout




’hase 1 — Layout generator

] Scenarios (L Library ~ OptiWindow

l O Duplicate | ~

The layout generation considers user’s constraints to e
create site-specific layouts: R (o e D

BESS plant settings

* Regulation constraints for inter-element distancing ~ # = i el

Admins Company - Inverter (5.0

« Exclusion zones (e.g., protected areas, slopes) sl

Sj Maximum connections 2
1 : (PCS)
® % e C u | r e d r O a d S/ a C C e S S e S tr::f;::;z?clm Installation cost (million) 1.0
id integration cost 1.0

* Preferred placement of substation buildings

PRO - Access Road

* Flexible shapes of substation buildings

|5m I
I N VaX S5 M |

Cinancial

BESS lay-out - 4-hour PGS37-1 compliant o



03 Introduction to BESS

| BESSmode - testing

BESS technical draw mode to easily work | *

on a small site with support for adding —

and moving single elements.

* Drawn items (BESS, PCS) are
dependent on BESS plant settings. | 88| Add BESS

. (» Add transformer
| Add converter

@
» Rotation of elements supported. ¢, Rotate element
W

* [tincludes a changes handler with the
options:
Revert changes
Save changes

Cancel changes

== |

O mapbox

40



03 Introduction to BESS

+ Map Layers

- Pixel Filters and sorting

< Youwind %/




Plant
operations

Operations of week 1 —
a windy example

Revenue Increase
+32 KEUR

Reduced curtailment
0.2 MWh

Power [MW]

Battery [MW]

SoC [-]

Solar [MW]
~—— Wind [MW]
= Export [MW]
~~~ Curtailed [MW]
-- PoC (1.3 MW)
U \
___________ Ll
N —— Charge
1.2 1 \ —— Discharge
1.0 A
0.8 - l
0.6 - A W
0.4 - /\
0.0 - \l
1.0 A —— soc [ 0.150
F/\ — Price
- 0.125
0.8 -
- 0.100
0.6 -
__) - 0.075
0.4 - - 0.050
- 0.025
0.2 - /\ \j\‘_/
- 0.000
o2 P P o2 P2 o2 o2 P2
ot o ¥ o ¥ ot o ¥ ot ot o ¥
D Gl () D Gl D D G
Qp,,\ d},\ {55\ Qh\ ﬁfg\ Qq:.\ 3\ \ ﬁ%\

[KEUR/MWh]

IcCe

Pr
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04 Offshore wind study

Screening - fixed bottom areas vs. floating

anao




04 Offshore wind study

Screening - fixed bottom areas vs. floating

2026-07-05 - 06:48:19 New area (Pixel 4) created with depth range: -299.0m to -86.0m.

(I PH trip / Screening PH Vortex workshop WRG offshore

Screening area (ID: 4)

Metrics Actions Area designation

Find subarea with depth between:

86 | 304 .

Elevation range of current area: -[-—299,-56j

Split into n subareas: 1

Density of subareas: 18.685 MW/km2

(Q Exclusion Screening

Dumaln



0o Wind resource, project optimisation and commercial deployment

Example of wind park layout design in our software

Il Map - Spain example project floating -

Spar buoy

INTERFACE
LEVEL

SUBSEA
LEVEL

MOORING
LINE DISTANCE

Semi-submersible with catenary
mooring

INTERFACE

MOORING
LINE DISTANCE



04 Offshore wind study

Screening - fixed bottom areas vs. floating

[ PH trip / Screening PH Vortex workshop WRG offshore

Wind resource settings Frequency distribution at site centre at hub height

< Scenario name Screening PH Vortex workshop WRG offshore == . "1 Screening PH Vortex workshop WRG offshore (A = 10.87 mis, k = 2.36)
Wind Resource Option (i) Weibull Wind Map /-\
Wind Map Data Source (i)  Wind Resource Grid (WRG): PH test site 150m 8 ' '

Wake modelling 7
Scenario name Screening PH Vortex workshop WRG offshore == .
Wake run up to date D @
Last wake run @ 2026-07-05 06:53:14 % ?
Wake model type (i) Jensen % .
Wake loss (%) 6.121 N
Include neighbouring parks in wake loss calculation &) ?

@
Include blockage effect D ® ’
Ambient turbulence (%) @ N/A 1
Jensen k @ o0.04
1]

Production overview

Wind speed (m/s)



04 Offshore wind study ww MO

Screening - fixed bottom areas vs. floating o

South

Optimise turbine layout

Run an optimisation Details of last completed optimisation run

Description: (i)
Objective of last successful run: Maximize AEP
Notes on approximations: (i)

Layout optimization convergence Total improvement by mutation step size
14 6 0.9
0.8
1.2
5
m 0.7
L]
1.0 o =
= 48 =06
e o =
o . E
% 03 o @
- o g 05
o sl
5 s E
E 0.6 = T 04
= = 3
E - e
(= o €
= 3 =
= E m 03
04 T B
)
0.2
y
0.2
0.1
LN LY L« L P, L Py Nodn N P
EERSPL LI LELETESTPFELF 00-12 12-24 24-36 36-48 48-6.0

lteration Exploration step size (rotor diameters)




04 Offshore wind study

Screening - fixed bottom areas vs. floating LCOE optimisation

:  Project Finance

Financial indicators

Scenario name Screening PH Vortex workshop
WRG offshore LCOE optimised ==

Main Characteristics

Project lifetime (years) 25

Bid price at FID (currency/MWh) €100.00
Project IRR (%) 8.23

LCoE (currency/MWh) @ €115.90

Discounted costs in LCoE €1,603.63
numerator (million)
Discounted production in LCoE 13,8346,479.09
denominator (MWh)

NPV (million) (i) €37.80

Average EBITDA (million) €209.46

VNV

Wiest

WS

NNV
MUY

=W

S5

Screening PH Vortex workshop

WRG offshore =

25
€100.00
7.89
€121.20

€1,686.36

13,914,184.18

€-17.88

€199.79

413%

4.57%

Morth MMNE
AD NE
0
20 EME
East
ESE
SE
South S5E



04 Offshore wind study

Screening - fixed bottom areas vs. floating

[] Legends
Y Filters

& Upload

4> Download




04 Offshore wind study

Screening - fixed bottom areas vs. floating LCOE optimized

§ Project Finance

Financial indicators

Scenario name Screening PH Vortex workshop g ine PH Vort ksh
. creening ortex workshop
WRG offshore FB LCOE Optimized WRG offshore FB @
oo

Main Characteristics

1
!
'
'
'
'
'
'
J
’
!
'
'
'
'
I
'
'
!
'
'
'
J
'
'
1
'
'
'
I
'
'
'
'
J
'
'
I
'
'
'
'
!
'
'
'
’
'
'
'
!
1
'
'
'
'
'
!
’
'
'
!
'
'
'
'
'
J
'
!
'
'
'
'
'
'
U
'
'
'
'
'
!

Project lifetime (years) 25 25
e Bid price at FID (currency/MWh)  €100.00 €100.00 -
N
yout Project IRR (%) 8.9 8.29 685%
{ LCoE (currency/MWh) (i) €82.00 £€87.06 6.17%
{ i Discounted costs in LCoE €219.63 €229.43

l 5 . Details of last completed optimisation run numerator (million)

i
-20 : 20 Discounted production in LCoE 2,678,36698 2,635,22275
a— S T = ‘ denominator (MWh)
ssful run: Minimize LCoE NPV (million) I £106.62 £99 .51
NS: WL Average EBITDA (million) €26.27 €25.79
40 nization convergence Layout optimization conve _ ) )
60 i -

ot =1 o _

- e | 2,390,000 5 ) 1

BANTOC 5 & 240 & = 2
3 3 = N - | Ak}

100 o = 380,000 @

80 T o E 23 ) o 5 5
60 y 4 © n 3 =
o O m =
N O 236 2 370,000 o o

40 . o s . 2 E 4
100 100 0 - é % 214 = [=

60 60 ' T 5 32 23600008 8 B
o 2o § o g 2

S o7 ) a o 2 5
3 2,350,000 2 £

96 12 230 = s S

95 0 228 2,340,000 = .

b A A e A s BPLLs T LA - L T ) L = T =
P LS v AT P I N AN S 00-14 14-28 28-42 42-56 56-70

lteration lteration Exploration step size (rotor diameters)




04 Offshore wind study

Screening - fixed bottom areas vs. floating

(I PH trip / Screening PH Vortex workshop WRG offshore FB with BESS

7 Save &

BESS plant settings

Power (MW) 439
C-rate 0.58
BESS Fluence - Gridstack Pro (7.52 MWh)

MV Converter Skid Power electronics - Twin Skid
Compact {8.78 MW)

Maximum connections 4
(PCS)

Installation cost 0.0
(million)

Grid integrationcost 0.0
(million)

Customize

Power sources

Optional uploaded power time series used as generation
sources for BESS dispatch only. These are added on top
of any Youwind-calculated wind generation. Power
sources selected here do not affect the scenario's AEP
or LCOE; those are calculated from the Youwind wind
park alone.

Power time series

Run dispatch optimisation Generate layout

Delete BESS plant}

Ll 7 ~ v . -

Number of turbines: 4

2026-07-05 - 07:14:08 BESS layout generated successfully.

(I0 PH trip / Screening PH Vortex workshop WRG offshore FB with BESS (777"

Wake effect




04 Offshore wind study

Screening - fixed bottom areas vs. floating

(I PH trip / Screening PH Vortex workshop WRG offshore FB with BESS




04 Offshore wind study

Screening - fixed bottom areas vs. floating




04 Offshore wind study

Screening - Coupled with solar




04 Offshore wind study

Screening - Coupled with solar - upload solar time series

Power sources

Optional uploaded power time series used as generation
sources for BESS dispatch only. These are added on top
of any Youwind-calculated wind generation. Power
sources selected here do not affect the scenario's AEP or

LCOE; those are calculated from the Youwind wind park
alone.

Power time series * m v-fv ‘-‘%‘
} . fﬂ _- wl . ”

' «Solar 1080 kW || x Wind 1.3 MW |

5,

4

Run dispatch optimisation 1 [ Generate layout Fower time series (Mw)

™M | 3M | 6M | YTD | 1Y | 3Y | 5Y ALL]

Delete BESS plant 1

Start End
30/11/2025 B 31/12/2025 Tip: click-and-drag to pan, scroll to zoom in / out.
[ ] Solar power (MW)
025
020
z
s 0.15
o
£ 010
o
0.05
0 J_I

5 5 5 5 5 5 5 5 5 5
o1 02° 20 0e’ W o1 0e° 2 40 08 W 43 08¢ 20 16 0° W 19 D¢ w> 9308 2 26 0€° e 29 DC 207

0
Time
Monthly totals (MWh)

200
< 160
s
S 120
5
0
T 80
a
™
. n =

0 [ B
Dec 2024 Feb 2025 Apr 2025 Jun 2025 Aug 2025 Oct 2025 Dec 2025

Month



04 Offshore wind study

Screening - Coupled with solar - upload solar time series

Jan
[ ]
o

February 12, 2025

Battery state of charge & price

Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec
@ = @ @ o000 @ ] e00e
@ O ] @ 00 (] o0 | @
co@e @ o000 a0 00000 o000 @ @ @
B @ a0 000000 @ = o000 e
(] [ [ o0e ] oee |
| | e o0
o0 o00ee

Daily revenue €1,712.83 - Daily export 17.28 MWh - Daily import 0.0 MWh - Daily curtailed 0.0 MWh

N
100 1996
i
— 160 o
£ 60 —————\ =
5 — 140 {1
5 40 ——/ 120 §
20 100 ;
0 719
12 Feb 07:00 12 Feb 09:30 12 Feb 12:00 12 Feb 14:30 12 Feb 17:00 12 Feb 19:30 12 Feb 22:00 13 Feb 00:30 13 Feb 03:00 13 Feb 05:30
Date
I Battery SoC [%] I Day-ahead price [EUR/MWh]
Power generated at
1.2
1.0
Z 08
=,
g 0.6
8 0.4
. T
0
12 Feb 07:00 12 Feb 09:30 12 Feb 12:00 12 Feb 14:30 12 Feb 17:00 12 Feb 19:30 12 Feb 22:00 13 Feb 00:30 13 Feb 03:00 13 Feb 05:30
Date

B Curtailment [MW] [ Uploaded wind [MW] B Solar [MW]
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05 onshore wind study

Screening
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05 onshore wind study

Screening

e
Exclusion screening for screening area (1) X
£ Exclusion Zone Settings ® ® Map Preview
@ © Water surfaces @ | 50 =
@ 6} Wetlands @ ‘750 rm ;
¢ @ Highways @ 30 Tm|
® o Roads @ 30 ‘Tn
® & Airports @ 100 Tm]
@ B Buildings ® 20 ['m
@ /) Forests @ | 50 \Tn “
Il Geolayers @ v
X Cut from area (6] [¥] Ssave to scenario ®

(® mapbox




05 onshore wind study

Screening

£ Layers
[] Legends
! Y Filters

@ Upload

4> Download

- (i) Slope Range Filter

Incremental Mode

@ >12°

|

e som

_ % Lat: 18.628515, Lng: 120.755725

» LN 8 iy 2 B L% | . BRI St I NI T NN
o = '} - -\.\E-". ’&-;;': * B AL S e ,.,'ﬁ):ft'. — N SORNONS
) IViapPLU S UL yUieeLividpy dpinige = LI il



05 onshore wind study

Screening

Exclusion screening for screening area (1)

& Exclusion Zone Settings
= Map Elements @
(0 Geolayers @
Layer name
<k Power Lines

gl Slope Ranges (selected: >12°)

X Cut from area

[¥] Save to scenario

@ Map Preview

-
king fisher
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05 onshore wind study

Layout optimisation Max AEP with SERIES and WRG file - 1.4% Increase in yield




05 onshore wind study

Layout optimisation Max AEP with SERIES and WRG file - 1.4% Increase in yield

Wind Rose of Vortex SERIES
+ Source: Timeseries data (18.5, 120.75)

Wind farm power output by wind speed

399511 MMW : MME

11°_34¢
340_55¢ 30
560-79¢ NW 25,
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o 101°-12¢ 20
0 124014 WHW 15 ENE
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250028 ey
281030
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326034

0P W5W ESE

ME

Power Output [MW]

=l Sw SE

55W 55E

5
o 3 10 15 20 23 30
Wind Speed [m/s]

Daily and seasonal variation of production

Average net Production [GWHh] Average non-wake losses [GWh] [ Average wake losses [GWh] Average Net Production in each month [GVWh] Average non-wake losses [GWh]

[ Average wake losses [%] I Average wake losses [GWh] [ | Average wake losses [%]
0.07 5.0 a0 10

_—-
0.06 — =

— 4.0

0.05 — = ==

60
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40
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05 onshore wind study

Environmental studies

£ Layers
[] Legends
Y Filters

| Lat: 18.580304, Lng: 120.786799 |

© Mapbox © OpenStreetMap Improve this map,




0o onshore wind study

Environmental studies

Youwind %

Shadow Flicker Receiver @
Lat: 18.628190, Lng: 120.795751

- ”,
0
- -

Ty

Hours of shadow flicker: 61.5 h

Worst day: 40 min

Saud

4

Subec

Aryargo

2 Layers
[] Legends
Y Filters
& Upload
4> Download
V
E
2D
KA
" "
Shadow Flicker Map
Balaoi Hours of shadow flicker v
0.0-150.8 h
150.8-301.7 h
301.7-527.9 h

B 527.9-754.2 h
B 754.2-1055.8 h
Il 1055.8-1508.3 h

|1km I

Lat: 18.629284, Lng: 120.795525

© Mapbox © OpenStreetMap Improve this map,
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05 onshore wind study

Civil work

[0 PH trip / Screening PH Vortex workshop SERIES onshore A
’_9 Layers
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- & Upload
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05 onshore wind study

Civil work
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05 onshore wind study

Civil work
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05 onshore wind study

Civil work
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£ Layers
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Civil work
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