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QUICK GUIDE — START USING WINDPRO

Purpose:

To get started using windPRO by creating a project from
scratch.

Some basic features are presented to give an idea of the
workflow and the interactions between maps, objects,
tools and calculations.

Outline of Guide:

1. Installation and activation

2. Start — create project with background map
and elevation data

3. Design wind farm and study it
4. Prepare for a calculation
5. Perform a calculation

6. The objects in windPRO
1. INSTALLATION AND ACTIVATION

Download the latest windPRO installer here:

http://www.emd.dk/windpro/downloads/

Follow the on-screen installation instructions. Once
installed, open Windows start menu and find windPRO
4.0. Select your desired language:

windPRO 40 x
English Dansk Francais
(Dema) {Dema) {Demo)
B = .
- H
Deutsch Espariol Svensk
{Demo) (Dema) (Demo)
*
o
s
(pemo) WindPRO 4.0
No license file activated
) Go to activation Start as Demo
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You will then be asked to activate your license:

@ windPRO activation [m] X
License file
The license file opens those modules for which you have bought a licence. Additionally, the file

holds information on the licence holder, such as customer number, company name, etc. that
will appear on all reports produced from windPRO.

® Serial Number

License file

Depending on your organizational setup you will either
have received a file (.erf) from your license organizer or
received a serial number from EMD (emd@emd.dk).
Enter either the serial number or select the .erf file at the
activation screen. Then follow the activation instructions
on the screen. Internet connection is required.

2. STARTING YOUR PROJECT

Opening windPRO will show you the start-up screen:

oH windPRO40

[ Tewsns - oo

Fle Sort | Dot Setbngs&Help

[@ new  [B) Mot B o | AP Settge | U@ omam acivin

Project Explorer

niine 0ct-2023 S
e 0et-2023

oct-2073 T i
< Seerch pethe Projectlstfiter || @ Rafresh | Fer |8 - | @ proje

The map shows the projects located on your PC (or
server) and each project can be opened by double
clicking it.

To start a new project, double click on the desired site
position on the map. Next specify where you want to
save your windPRO project and all relevant data files:
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@ sove s *
< v o » Documents » windPRODsta » Prejects > Faro de Punta Sardina 3| Search Faro de Punta Sardina 0
Organize = New folder =- @
£ Home Name Date modified pe Sine
No tems match your search
M Desitop 4

& Downloads #
& Documents #

I Pictures #

File name: | Faro de Punta Sardina|

Save astype windPRO Project fil (*.vddp)

~ Hide Folders Seve Cancel

Click Save and next you will start selecting a more precise
geographical location for the project:

W Project properties a x
Project and site | Coordinate system Background maps _Addresses

Project name Site

Faro de Punta Sardina Spain

UTM (north)-WGS84 Zone: 28

Project description

Easting
Hypothetical example for manual Horting
P N
""s’n;a‘nqumn“
2 [
\
Time zone N

 Auto time zone (some countries has more or none "auto”)

Manual tim selectior 4 %
tanual time zone selection ; Bl
User defined time zone 2 i

utc hours S Marmolejos
/
~F San Isidro,
Start of day light savings ?
Hours. 4 9 .
= Los Quintanas
End of day light savings Sy HCidoro y Piso Firme
ey L ioay i

ok Cancel

You can specify the location of your site by entering
coordinates or click on the map to fine tune the position.

On the coordinate system tab, select the preferred
system (the one you typical have coordinate info for):

'. Project properties

Project and site | Coordinate system | Background maps Addresses
v| Limit to commonly used in country

Coordinate system

Search

Search

Zone Decimals Zone in eastern coordinate
28 o Default -

EPSG code

=]

Deviation from geographical north at sitecenter position: -0.3°

In the next tab, you can import background maps:
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@ Project properties =] x
Project and site Coordinote system  Background maps Addresses
e o b rope
B Fe & W B @
Gucrfore.. e Magarape GE0fls Orine o Goole It o Inpart o [T
new map (8MD) overlay  WMS server TMS server  [JIIERS

<Mo dota to display>

[ =] [l E yew/set ste center | [ el column widths

ok Cancel

Here, you can import and georeference your own digital
maps or simply use the available online maps.

In this example, we choose Dynamic maps and select
Bing Aerial Map and Spanish Topographic Map:

@ Dynamic maps

Select map(s):

ST e TG

£y
2 HRD:] 7.8

| Spanish Topographic Map

windPRO Global Satellite
Imagery - 10m (2018)

[ .
WindPRO European Satellite v Bing Aerial Maps
Imagery - 2.5m

windPRO Global Satellite
Imagery - 10m (2022)

Information about: Bing Aerial Maps

Bing Aerial Maps in windPRO provides amazing, high-resolution aerial imagery for most parts of the world. Co
country, and region. The Bing Maps team continuously adds and updates this aerial imagery.
Read more: https://help.emd. Aerial_Maps

Add dynamic map(s)

Click Add dynamic map(s) and then OK.

This will take you to the windPRO main window which
consists of multiple sections:

L= WGP 25 [ gePus i wadp] [ [Jposenit - 8
Bh  bentos | a0 | Gmats  Evagr | Losds& Oparatan ElmmRL',\‘bbhr Srtumitgao Tk | Stngdkdy o

[ - [RnSER——  — ‘a.wl. ) ,_:\Q.m“,n.. | Z v &

pe— ¢ 10 O 8 % Remtbes 0§
[ == i [T oo

o | g [t 7|
I o

s 08 s

Reports Objects

Cocesasts somen - T et | I, 5 Object ey

e The top Ribbon is where you start new calculations and
assisting tools.

e The Report section is where the reports and results are
stored once a calculation is done.
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e The Maps section shows a map of the site and location
of any object like turbines, measurement data etc.

e The Layers section, allows you to group objects
together so it is easy to show/hide groups of objects on
the map.

e The Objects section is a list-representation of the
objects on the map.

e The Result layers shows any geospatial results which
can be layered on top of the map.

Each section can be moved around and different window
arrangements can be selected in the top:

Evi defould] -

Two Maps
SquareMap

- Small Screen
':: Google Earth ”

| Arrange |-

Settings & Help

o = X Result layers o % X

In this Quick Guide we stick to the EMD default layout.

3. ADDING DATA

Now that you have created your project and loaded a few
maps, it is time to import the most necessary data for
your project.

In windPRO, every calculation needs some kind of input
data (elevation data, turbine type, measurements etc).

These are stored in various windPRO objects.

Terrain
Data
Turbine WTG
characteristics object(s)

windPRO

Line or grid data
object(s)

windPRO
calculation

Measurement METEO
Data object(s)

Since a project may contain hundres of objects, it is nice

to group the objects into different layers. Start by
creating a new layer by clicking on the icon in the

Object Layer window (in the lower right corner):
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Object layers O % x

V"= Layer 1

> 1A Al

R S S S
* -

EISECRAN O R

Calie Bajitiz

I\

Name the layer “Elevation data” and click Ok:

W Layer properties [m] X

MName:

[Evation data) ]

‘ Distance circles for objects on layer... |

Objects on layer:

Site center (1)

| Cancel I All I None I

Now click on the symbol for Elevation Grid Data as [E:

B &
Objectlayers O & X
» @
i v = Layer 1
~ & | ‘= ‘Elevation data
j > 1A Al
__l' | @
: &

':3 Insert Elevation Grid Data Clljjectl
4 AT

(An alternative is to store elevation data as contours
using the Line Data object @). Use this object when
working with WAsP.

With a left-click, place the symbol on the map. The
location is not necessarily important, so in this Quick
Guide we place it close to the Site Center object +

Once placed on the map, the properties window opens:

@ Elevtion Gid Dot Objet (1) o x
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From here you can add your own elevation data, or
simply use the Online data provided with windPRO.

Choose Add layer from Online data:

| @ Add layer from Online data

A list of available data sources appears:

W Import data from EMD server m] >
| setup

Available data creators:

| MName Data type

|

| iCopernicus DEM GLO-30 Surface
Copernicus DEM GLO-90 Surface
NASADEM (Successor of SRTM) Surface

Global Forest Canopy Height - GLAD 2019 - 30m Heights
AW3D30: ALOS World 3D 30 m mesh - Digital Surface Model - Surface

SRTM: Shittla NTM 1 arr-carnnd Surfara

Pick the data source you find most suitable, for instance
the NASADEM dataset. windPRO gives access to multiple
high-quality regional and global datasets depending on
the site location. For more information about online data
see the windPRO Knowledgebase.

Clicking Next and Ok you return to the main window with
the elevation data loaded and displayed on the map:

£MO OpenStreetap

(Y R A

J s A
dhic 4%

5 g
S Ta
e ] ... i »0
] Tapicre Conhvels ®0
sssblanca Haumentbna a - 'd
hove  Los Gl 4
: a
s i | [] & &
= s | "

Here elevation data have been downloaded for 20 x 20
km.

Now your basic working environment is established and
the project development can start.

4. DESIGNING A WIND FARM

windPRO offers two kinds of turbine objects:
* New wind turbine (New WTG)
* Existing wind turbine (Existing WTG)

This distinction is convenient when for example, an
existing wind farm is to be expanded. Then the new
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turbines are separately reported, while including the
influence from the existing turbines on the new ones.

We will now place Existing WTGs on the map. It’s a good
idea to create a new layer for these turbines called

“Old WTGs” (like we did with the “Elevation data” layer).

Click on the “Existing WTG object” * button from the
object menu bar and place it on the map (if shown,
existing turbines may be visible on the OSM map at zoom
level 15 or on the Bing Maps):

When adding the first WTG object on the map, the Wind
Turbine Catalogue appears:

| @ WIS Bxplorer o x
| DstaSearch profie Satup Onine update < Reload WG Ist

oM e r R NRRR R RRER RSO W

All
Acciona connection | 0S| count | count
|| - aistom [l 77 3000131 3000 1317 100 EMD  Yes  50/60 Hz 1 1
E:Ef:c:‘m o wmo A 11 kW 111301 EMD  Yes  S0HZ 1 1
| L. Enercon oA wi GAIA 11 KW 11 13.0100 EMD  Yes  S0Hz 1 1
eno [l c2vesa car/6s0 700 47.0 101 EMD  No 50 Hz 1 0
| Envision W cAviesA 652/850 850 52.0 10! EMD  Yes  50/60 Hz 1 0
Gamesa [ cAvEsA Gs8/850 850 58.0 10! EMD  Yes  50Hz 1 0
GE Wind [l c2viesa o6 1750 66.0 100 EMD Mo 50 Hz 1 0
E:g"l‘;c::y : [l cAmesa Gso/1500 1500 80,0101 EMD o 50/60 Hz 1 0
MTorres [l cavesa Gao/2000 2000 80.0 108 EMD  Yes 50760 Hz 1 0
NEPC [l cAvesa Gs3/2000 2000 83.0100 EMD  ho 50/60 Hz 1 0
Nordex [ cavEsa cs7/2000 2000 870100 EMD Yes 50760 Hz 1 1
REpower . GAMESA GO0 TA 2000 90.0 10! EMD  Yes 50/60 Hz 14 9
Senvion [l cAvesA Go0 A/mA 2000 0.0 10! EMD Yes 50/60 Hz 1 1
::2:::2 Camesa [ cAvesa cooj2000 2000 90.0 101 EMD Yes  50/60 Hz 1 1
Sinovel [l c2vesa cos 2000 94.0:100 EMD Mo 50/60 Hz 1 0
Suzlon [l cAvEsa Go7 2000 97.0 10 EMD  Yes  50/60 Hz 20 8
Turbowinds [ cAMESA G114 2000 114.0 101 EMD  Yes  50/60 Hz 6 9
Vensys <

In this example we a looking to insert an existing Gamesa
turbine. Scroll down and double click on the GAMESA
G52/850 turbine. This turbine model has now been

selected for the inserted “Existing WTG” * object:
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@ Existing WTG (ot found: hub: 0.0 m (TOT: 0.0 m) (8)) o x
| Position Layers | WTG(s) | Statisties Visual Distance circles Curtailment Operation Production data '
_—
RO GAMESA G52/850 850 52.0 101 - E‘
Alrays use defout values Ceonel ]

Hub height [m]: |35-0

|
o
Design standard: [Undefined Design class:
Displacement height:|  0-0/m (Will be subtracted from hub height in PARK calculations) Next

Number inrow: | 17

symbol color: NN - - |[@)] 400.2 w/m2, 81.0 m total height

Treat as Park WTG @

You can always change the selected turbine model from
the drop down list:

WTG type: |GAMESA G52/850 850 52.0 !0!
GAMESA G52/850 850 52.0 !0!

-]

height [m]:

< More WTGs >

Click Ok and repeat for every “Existing WTG” you wish to
add:

\

=

!
xS

¥
*
E
t
Lugar Puente de Las Verguilis

iy 4>
T RERONLOS

s

You can change which map to view in the bottom of the

map e.g., Bing Aerial map:

1 | a

Z: 233 m

Bing Aerial Maps

Here we can see that the WTG objects not positioned

EMD OpenStreetMap * Spanish Topographic Map = Blank map =

exactly where the real turbines were erected:

This is due to a discrepancy between the OpenStreetMap
data and Bing Maps data. In this case, we place more
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trust in the satellite image and want to adjust the
location of the WTG object.

To move the WTGs in to the right position, simply click on

the * WTG object on the map for selection, then drag
with the mouse or use the arrow keys on your keyboard.

If you need to change the hub height or other properties
for multiple turbines, simply hold down <SHIFT> and
mouse-drag a selection box around the turbines you
want to select.

5. 3D VIEW OF SITE

There are multiple ways of visualizing how the turbines
are placed in the landscape (Google Earth, terrain profile,
3D profile, quick profile)

To view the terrain in 3D click the Show/update 3D Map
View Window:

GeoData = Climate Energy  Lloads & Operation  Environment & Visual  Solar  System integration

et e synchronze maps [ s Compore: | @i Show teranprotie  # Crate s qucker

Here the site can be viewed exaggerated and it is possible
to study how the terrain elevation differs at the different
turbine positions:

3D Map View o % x

R0 e Rotation: 233" lvaton: 345°
] Show surface grid IR T T
Auto spin 1 O
Vertical Exaggeration:
' PP
RS T I
R et e
Bt
SIS N ~
90 = ’%Q{Q <z <
s sty
AR R e
6. PREPARE FOR A NOISE CALCULATION

Most calculation types require extra data, most often
entered as objects. This section will illustrate how to
prepare for a noise calculation (DECIBEL module).

' The Noise Sensitive Area (NSA) object, holds the
information on coordinates and noise demands for
neighboring properties or dwellings.

The NSA object can either be a point or an area. Click on
the NSA object, then double-click on the map where the
neighbor is located to insert a NSA point:
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CERONGE

o
[

"4

(Alternatively, if you want to define an area, click only
once to start drawing a polygon).

When a NSA is established, this window appears:

| Noise sensitive area (Noise sensitive point: User defined (3))

Position Layers | Demands | Area Description

7. PERFORM A CALCULATION

In the Environment & Visual tab, a DECIBEL calculation
can be started:

Eile Definitions Geo Data Climate Energy Loads & Operation Environment & Visual

ry - W | L
_i;] DECIBEL _l}‘ NORD2000 _Pjh SHADOW ﬂ;] GLARE 321 Fall ih IMPACT

Clicking the DECIBEL button opens the calculation setup:

| & DECIEEL (Noise)

Main | WTGS NSA Noise map Description

| Name

Calculate

® Standard calculation: Report setup
| | Moise at Noise sensitive areas (NSAS) | Include distance check
| Noise map (in report/result layer) | Include distance to demand
Interactive noise lines on map for layout optimization. Decimal places for noise results 1

Noise allowance map | Include demand evaluation

v| Base evaluation on rounded value
Allow setup of NSA demands at calculation
only show sum sound level for NSAs

Save as default

Define in calculation setup Use temporal binning -

Insert NSA properties in

Cancel

() :
x|

Country specific form

®) Freely definable form No noise demand
Moise demand
Only WTG noise is considered DK, DE, SE, NL etc.)
Ambient noise is considered (UK, FR etc.)

Distance demand

Distance demand [m] 0/+| 0.0000) = Rotor diameter [m] -
Immission height above ground level Next
v| Use standard value from calculation model
Save as
project
Uncertainty margin default
| Use default value of calculation model

default
Pure tone penalty era

Pure tone penalty o ds

Some country specific noise regulations (demands) are
available in windPRO. These appear automatically based
on the country of the site, if available.

In this example, we will use the “Freely definable form”
and select the “Only WTG noise is considered” option.
Then set a fixed noise demand at 45 dB(A):

Noise demand

® Only WTG noise is considered (DK, DE, SE, NL etc.)
Ambient noise is considered (UK, FR etc.)

Noise demand Check for low frequency =AY de(A)

Check for more wind speeds
Check for spectral distribution

Click Ok to close the object.

It is possible to enter many kinds of noise demands,
including ambient noise, multiple wind speed ranges,
distance demands etc. See the Environmental manual for

in-depth information.
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Noise calculation model
Edit model parameters
oTe: T onomer model 15 selected, model parameter changes are reser.

Select a noise calculation model from the list. In this case
we use the ISO 9613-2 General.

Once selected, the Model Parameters window opens.
Here it is possible to edit the assumptions going in to the
noise model. In this case, we stick to the default settings.
Noise calculation model

ISO 9613-2 General

Wind speed
Frequency

Ground attenuation (Agr) and Directivity correction (Dc)

Wind direction

Type of demand in calculation

Click Ok and then Ok to start the calculatation.

windPRO offers a large library of turbine data such as
power curves, visualizations and noise data. However,
not all turbines include all data. In this example, we don’t
have any noise data available, so windPRO asks us what
to do. In this case, we select “AUTO” to just use generic
noise data and click Ok:
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| Noise calculation data check X
Not all noise data for the selected calculation model is available for the WTGs

# AUTO create missing noise data for all WTGs and wind speeds in the
calculation based on inter/extrapolations or generic values.

MAMNUAL check auto values one by one with optional editing/manual input

MANUAL input of missing data only

After calculation has ended, a calculation report appears
in the Calculations window:

' H < ¥ ndPRO 4.0 - [Faro de Punta Sardina.wd0p]

File Definitions Geo Data Climate Energy Loads {

‘_.4;1 DECIBEL _|;'I NORD 2000

- | . - )
,._ﬁ; SHADOW  ‘fy GLARE

Calculations (2)

[lame
W ~ DB DECIBEL:
Main Result
Detailed results

Assumptions for noise calculation
Map

Double-clicking on e.g. Main Results opens the report:

Faro de Pusta Sarding  Hypohesical sxample for manus! EMD International A/S ]
N Joma Ve 10 ‘

+45 6916 4850
pon &

DECIBEL - Main Result

Noise calculation model:
150 9613-2 Ganera

Wind speed (at 10 m height):
50ms

oot v, A 00, D 08
wa{vgkjmmciwm C0:
o, 0028

calcsingon %

YR rooe = comparet 2 amand (K, DE, S M. e \

Hoien valons 1 caculaton ¢

e () (s 2 -

Vodet 5.0 28/A)
Height above ground level, when no value in NSA object:
0,0 m: Doa't alow avemide of model heigt weth height from NSA object

ty margis -

margin in NSA has iy
Deviation from "official” noise demands. llegative is more restrictive,
positive iz less restrictive.s
0.0 ¢8(A;

Al comdinates 3
UTM (orsh)-WGS84 Zone: 26

WTGs
WIG tvpe
Easing Nohng 2 Row caxa/Descrixon Vald Manfact, Typegenarstor

1 432519 3114265 1555 GAMESA GS2ES0850520'0% Yes GAMESA GSJESCSS0

GAMESA GEX850850
GAMESA GE850-850

7 430153 1114152 1106 GAMESA GS2/850 850 52
) o s b o s (e scerine)

50 USR

Caiculation Results
Sound level
Noise sensitive area Demands Sound level Demands fulfilled ?
No. Name Essing Nouhng 2 Immasonhegh Nose  From WTGs Dsance 1 nose demand Nose
i tm] WA dEA) 3]

A Noise senstve port User efrad (3) 433254 3114262 27 60 40 510 an o
Distances (m)
WG A

145

245

3 58

s

6z
D 5523 by £ bt A T <48 16 4.5, v o, i SH—— .v.un:wu.

Report: Part of the Main result page, with all the most
important assumptions and results.
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Faro 2 Pysoheticl enoie for manas! EMD Internationsl A/S
ek N e Ve 30 C

+45 6516 4850
Semddk

ISM055  mre,
DECIBEL - Map 8,0 m/s

Nose [4B(A)]

8-
@5
s

55-<=57

Galdar

Report: Finally an example of a noise map at a specific
wind speed.

The reports from windPRO are generelly accepted as
documentation of environmental impact by the
authorities, like the energy calculation reports are
accepted by the investors.

windPRO is regularly updated with new capabilities to
match the requirements of the wind community. This
development is highly influenced by active users world
wide and by experts at EMD who have been in the wind
business for several decades.

With windPRO you will have the most comprehensive
wind farm project development framework to handle
any type of wind farm project. To deepen your skills, we
encourage you to visit the windPRO knowledgebase and
participate in our training courses.
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8. THE OBJECTS IN WINDPRO (DATA CONTAINERS)

k New WTG — creates a single WTG or row with equal spacing. Link to the comprehensive WTG
catalogue, where all data for energy, noise, flicker, visualization and economic is/can be given.

Existing WTG — actual energy production can be added and used to compare with calculated in
* e.g., Performance Check module. Existing WTGs has another status in calculation than new WTGs
and is grouped separately in the PARK print out.

Park Design — Only available with OPTIMIZE license. Create large wind farm layouts with multiple
P rows in strictly geometric patterns (for example offshore). Together with the WTG area object,
the Park design object can "auto-realize" WTGs limited to non-restricted areas.

WTG Area — Creates boundaries for WTG projects. For each section design options can be set
OOQ such as number of WTGs, installed power and minimum distance requirements. Used by
OPTIMIZE and as multi-purpose object for defining sites.

Line Object — makes it possible to digitize/edit contour lines on-screen for use as digital height
@ contour lines, roughness lines etc. The Line Object can import lines from different databases/file
formats.

Elevation Grid Object — allows for importing irregular grid data (elevation) and comprehensive

graphical representation of elevation data.

Area Object — For digitizing areas (polygons), e.g., forests, water, cities, farmland. The data can

Ak
ar be used for multiple purposes; export of roughness lines, for ZVI, forest model etc.
Meteo Object —to import or enter measured wind data for generating wind statistics or directly
o for energy calculation based on the measured wind data. Plenty of data import and analysis
features.
f WASsP Obstacle—to be used in energy calculations using WAsP as calculation engine.
Site Data — input of local terrain (roughness etc.) and regional wind statistics. When WASsP is
'% connected, it is possible to link digital height contour maps and roughness lines. Used for ATLAS,
WASP interface, RESOURCE and PARK).
C? Noise Sensitive Area — for calculation of noise (DECIBEL or NORD2000) at specific positions

(neighbors).
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'CE Shadow Receptor — for calculation of flickering (SHADOW) at specific positions (neighbors).

e Camera Object — contains all data for a PHOTOMONTAGE, position and photo direction, the
- background photo, the camera parameters (focal length, film format), weather conditions etc.

Control Point — to be used when calibrating camera models for PHOTOMONTAGE but also as
multi-purpose object for reference points.

éB' 3D-visualization Object — makes it possible to render figures drawn in SketchUp (*.DAE files) into
a photomontage or 3D-animation. Can also be used for Glare calculations.

'GP VR object (3D animation) — contains all data for a 3D-Animation, like size of area, sky background,
surface texture etc.

ﬁ. Radar object — for defining radar positions and restrictions by ZVI calculations

ﬁ e-Grid objects — Create electrical lines, bus bars, transformers and loads for electrical
r calculations.

& Ruler object — Create a measuring tool for distance measurements. Basis for terrain profile.

Shape tool — draw a rectangle or circle on the map as support for layout or measuring. The tools
can be used for other features like the terrain profile.

T Text object — Create a text on the background map.

Road object — Create roads and calculate dig/fill and cost of roads. Optimization functions for
) minimizing costs included. Can also be used as an advanced measuring object and terrain profile
viewer for fully flexible tracks.

<%> Solar PV object — Design solar photovoltaic farms and calculate the energy yield in the time
domain, visualize the solar panels on photos and assess the environmental glare at neighbors.
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9. CALCULATIONS IN WINDPRO
BASIS WTG Catalogue, Map Handling, Project Administration, Globe etc.
METEO Import, screen, clean and repair wind data. Calculation of energy yield of single WTG
MCP Measure-Correlate-Predict long-term reference data with measured wind data
MODEL Interface to flow models for calculation of wind statistics, energy yield and wind
resource maps
PARK Array loss/wind farm calculation based on METEO or MODEL

LOSS & UNCERTAINTY

Loss and uncertainty analysis with calculated net energy yield at different
exceedance levels (P50 to P99)

Automatic optimization of Turbine Layout and Noise Curtailment Strategy

OPTIMIZE
SOLAR PV Design and AEP calculation for PV projects
HYBRID Techno-economic analysis of hybrid projects with wind, solar and storage

PERFORMANCE CHECK

Analysis of the actual production of existing turbines and wind farms based on
SCADA data

TR10

Calculation of quality factor for operating WTGs based on German TR10

SITE COMPLIANCE

WTG suitability for site and layout according to IEC 61400-1 standards

LOAD RESPONSE

WTG load estimation with generic or specific load models.

SHADOW Flicker calculation for WTG or Wind Park of any neighbor (+ isoline map).
DECIBEL Noise calculation for WTG(s) or Wind Farm at any neighbor (+ isoline map).
ZVI Calculation of Zones of Visual Influence (area calculation + ZVI-map)
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IMPACT Complete print of the environmental impact of each neighbour
NORD2000 Advanced noise calculations

GLARE Calculation of the sun’s reflections on objects onto neighbors.
PHOTOMONTAGE Visualization of WTG(s) based on a landscape photo or artificial landscape
ANIMATION Animated presentation of WTG(s) based on a landscape photo

SketchUp INTEGRATION | 3D model exchange between windPRO and third-party 3D application, SketchUp.

eGRID Design, calculation and optimization of electrical grid systems for WTG projects

WINDBANK Economic calculation of single owners/companies/corporations
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