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2.0 BASIS - Intro, files, step-by-step guide etc.

2.0.1 Introduction to WindPRO BASIS

The WindPRO BASIS module is, as the name implies, the basis for all WindPRO calculation modules. With
BASIS you have access to create a project, which typically consists of background maps and WTGs positioned
on the map. Also, most of the other objects such as digital height contour lines, neighbors for noise calcula-
tions, etc., can be established from the BASIS module. In addition, the WTG Catalogue is managed through
the BASIS module.

Enter all relevant information for a given wind energy project in BASIS, and use the WTG Catalogue to get de-
tailed technical information for most of the wind turbines on the market and for adding new turbines to the Cat-
alogue, e.g. for documentation and comparison purposes.

The calculations you can carry out depend upon which WindPRO calculation modules you have purchased.
Non-activated modules can operate in DEMO mode, which means that you can input data, print reports (e.g.
from the samples), but not calculate.

In the folder WindPRO Data\samples, some examples are included from which reports can be printed.

2.0.1.1 Conversion of previous projects

There is an almost full backwards compability to WindPRO projects created in the very first versions. In gen-
eral you just open older WindPRO projects with the latest version, and conversion of data structures that might
be revised will be performed. In the latest version, there will be “save as” feature allowing for saving in previous
version.

In case of version conversion problems, please contact WindPRO hotline, and the team will do what’s possible
to help you out.

2.0.1.2 File type overview

The WindPRO-2 data files:
In the folder \WindPRO Data\Projects\...

*w28p — WindPRO-2.8 project file — holds data stored in objects, plus calculation reports and links to files.

* ~w28p — backup of WindPRO0-2.8 project file — is made when you save an opened project and is a backup of
the opened project. This gives you the opportunity to revert to the original project file if you make serious mis-
takes (delete or change data) or if your PC or software should "break down" during the saving process and
damage your project file.

*w3p — WindPRO0-2.6 — 2.7 project file — as above.
*~w3p — as above.

*w2p — WindPRO0-2.0 — 2.5 project file — as above.
*~w2p — as above.

*.wpe — WindPRO-1 export file — during export you can select which data to be included in the file (e.g. bitmap
maps).

*w2e — WindPRO-2.0 — 2.5 export file - during export you can select which data to be included in the file (e.g.
bitmap maps).

*.w3e — WindPRO-2.6 — 2.7 export file - during export you can select which data to be included in the file (e.qg.
bitmap maps).
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*.w2.8e — WindPRO-2.8 export file - during export you can select which data to be included in the file (e.g. bit-
map maps).

*.bmi - Binary map info. Coordinate settings for user-defined maps. When a local coordinate system is used, it
can be imported to another project from a BMI file.

*.bx Bitmap maps with coordinates defined in a BMI file. In the current version the files are saved in a PCX
format but this can be changed later. "x" is the file number, starting with "0" for the first one.

*.wpo — Digitized lines from Line Object — holds height contour or roughness lines plus a digital elevation mod-
el (Triangular Irregular Network (TIN)).

*.wpg — Digital elevation data as gridded data saved from the elevation grid object — holds regular spaced digi-
tal elevation points, can hold more layers with different grid resolutions.

*w2r — WindPRO regions — digitized polygons from Area Objects.

* Ity - Landscape types for WindPRO Area Obiject. (The landscape types are included in the .w2r files, but
the .lty files makes it possible to exchange the definitions with other .w2r objects.

External file types (data from other sources), used with WindPRO:
*.map — WAsP map file format for digitized height contour and/or roughness lines
*.rsf — WAsP Wind Resource Map

In the folder \WindPRO Data\Standards

*.wmi — meteo import filter .

*.wbs — WINDBANK input file (template or complete input data file for economy calculation).
*.wsh — Solar and/or wind distribution for SHADOW calculation.

* linecolorsetup — WindPRO color setting.

*.rastercolorsetup — WindPRO color setting.

*.noisemapsetup — WindPRO color setting for specific country and model.

* flickermapsetup — WindPRO color setting for specific country.

* Ity — Landscape types — can be used from Area Object to import/export predefined landscape types from one
Area Object to another.

*.wti — Wind TIme variation file to use for time varying AEP calculations and loss calculations. There will be
some example files included that can be used.

In the folder \WindPRO Data\Windstatistics

* wws — WindPRO Wind Statistics. Binary equivalent to LIB files, in addition to the Wind Statistics information,
it contains information about country, coordinates, creation time, source, elevation, height and other info on the
basis for the wind statistic. Also user comments written when the wind statistic is saved are included. File type
can be locked so a license key is required to use the file (see Chapter 3).

*.LIB — Wind Statistics in Risoe's WAsP format (when saved from WindPRO, coordinate information is includ-
ed) (see Chapter 3).

In the folder C:\WindPRO Data\WTG data

*.wtg — Wind turbine file — holds all relevant data of a specific WTG type, defined from manufacturer, type-
designation, KW pom-kWsmai, Rotor diameter and Tower type. A typical name: VESTAS V66 1650-300 66.0
10L.wtg, Where "IO!" means tubular tower and #! means lattice tower and "!3!" mean 3-leg tower and lastly "!-
I" means unknown or other tower type. All information is integrated in a file, which is flexible to hold more dif-
ferent sets of e.g. power curves, noise data etc. In the .wtg files from EMD, the power curves etc. are integrat-
ed in the .wtg file. If the user adds some data, these will be placed in a separate file so an update from EMD
can update previous data without destroying the user added data.
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*.uwt — User-defined wind turbine file, which holds additional data to the .wtg file, added by the user. Note: The
.uwt file only works together with a .wtg file with exactly the same name. If you want to send wtg data to anoth-
er user, BOTH files must be copied.

* wbl — WindPRO blade file, defines the shape of a blade for visualization purposes.

Other relevant file formats:
*.shp — Shape file (from Arc View GIS software) — polygons, which can be used as an overlay map in the Pro-
ject Explorer and later on imported in the Area Object or added as background map. Samples can be found in
C:\WindPRO Data\Globe\

*.dxf — Auto desk exchange file format (Auto Cad) — can be digitized height contour lines, which can be import-
ed in the Line Object or drawings of e.g. high voltage mast or lattice WTG-towers, which can be used for visu-
alization purposes.

*.ntf — From the UK Ordinance Survey, digitized height contour lines can be imported in the Line Object.

2.0.1.3 Proposed way to organize data

We recommend that you create a folder in \WindPRO Data\projects\ for each new project (or group of projects
in same region). In this folder, the project file (*.w2p) is stored as well as the local bitmap maps, digitized files,
e.g. height contour maps, measured wind data, generated Wind Statistics, photos for visualization, site specific
WTG-types etc. Hereafter it's always possible to have all data in the same folder, which makes backup of a
complete project or handing over a complete project to other WindPRO-2 users easy.

Below on the left, the structure of default sub-folders to WindPRO Data is shown. To the right, the sub folder
PROJECTS is expanded with an example grouping project sub-folders by country. If you only work in one
country, other substructures might be better, depending upon how many projects you expect to handle. lif only
a few, each project should just have a folder with the project name.

J=] vvindPRO Data |
% () 3DA Data
=f&] \WindPRO Data .o o
# 0 3DA Data = () PROJECTS
= Dxf # [ Poland
¥ 3 Globe ® j sz‘:i‘:“ND
# [y PROJECTS 5 & Sweeden
# ) Samples # 3 Test
# [ Standards D UK
7 ) USA
% D Temp . = [ Samples
L3 ver.1 projects & 3DA Demo
+ () Windstatistics # | Cronalaght_Cource
) WTG data # |3 Cronalaght_Eireland
L # 3 Ebeltoft
(3 WTGEXisting

For Wind Statistics and WTG-types that you might use for other projects, it's recommended to store a copy in
the folders:

\WindPRO Data\WTG Data
\WindPRO Data\Windstatistics

If you are connected to a server and need to have files there for sharing of data with other employees, you
simply create a folder on the server and add this folder to your Project Browser (and WTG and Wind Statistics
Browsers). This folder should have exactly the same structure as the one described above, which makes it
easier, e.g. when you want to move projects from the server to your local PC or Laptop for travelling.

Note: In the WindPRO project file (*.w3p), all files, which cannot be found in the original folder will be searched
for and, when found, replaced automatically in the actual project folder or sub-folder to this (working directory).
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The mentioned rules of addressing files means that links to data (for example folders with WTG Data or wind
statistics) will be replaced with links on the new PC if project files are moved from one PC to another.

If you always want to use WTG Data from a common server, make sure that only a search path for this is
specified in the WTG Explorer.

To be completely sure that you are working with exactly the same files as your colleague, but from another PC,
make an export file (from menu files|export) with all files included and open them from your own PC, or work
directly with the project files placed on a common server version.

2.0.2 Recommended hardware and auxiliary software

HARDWARE

PC WindPRO2.8 can run under Windows 2000/XP/Vista/7 (Both 32 and 64 bit).
Hardware requirements are as follows: Minimum specification is a 1GHz
Pentium processor, 1GB RAM, 1GB HD free space. Recommended specifi-
cation is 2GHz processor, 2 GB RAM, 2 GB HD free space. For 3D-
Animator, a 3D-accelerated graphics card is required. Minimum screen reso-
lution1024 x 768.

Printer Most publications are as PDF documents today. If real "quality” reports are
needed, sending the job to a copy shop often will be chosen. Inhouse printer
choice should be based on individual demands.

Scanner If you don’t have access to digital map sources, you will need a scanner to
integrate background maps in WindPRO. An average to high quality scanner
is recommended, as in low-cost solutions, deformations are likely to occur.
For scanning large paper maps an A1-A0 drum scanner is ultimate, but if
seldom used it will be cheaper to get this as external service.

Digital camera For photomontages or just in general for documentation of the site a digital
camera is a must. 2 Mpixel or more is preferable for visualization of WTGs.
Knowledge of the exact focal length of the lens in 35 mm film equivalent is
important — if the camera has zoom lens, it is an advantage to use the known
min/max zoom, which then not should be too extreme. E.g. 35 — 70 mm
(85mm equivalent) can be used in most tasks. Round 45 mm is closest to
the human eye’s “focal length” and preferred by many as “fixed lens”. Most
digital cameras stores EXIF info in the picture files, which is very usefully for
photomontage use. The Camera object in WindPRO reads this information
and you thereby get like date-time and focal length automatically loaded
from photo. Some of the latest cameras store GPS coordinates for the photo
position and even the direction the photo is taken. This makes it even easier
to make a photomontage with WindPRO.

GPS (Global Posi- A useful device (a must) for acquiring coordinates of objects (e.g. Existing
tioning System) WTGs, Measuring mast positions, Photographers’ positions) in fieldwork.
Expensive differential models can offer increased accuracy (0.1m), but need
additional references (which must be purchased in addition) where “standard
models” has round 10m, which in most cases are sufficient. Cable to transfer
data to PC is very useful + software to download Waypoints (although this
can be done from Google Earth) etc. (See chapter 2.5.4 import/export)

SOFTWARE

WASsP from Risg/DTU from ver. 6 and higher | Energy calculation engine used by WindPRO for calcula-
(Windows) tions on complex terrain — so far the only real difference in
WASP versions used from WindPRO is the calculation
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speed and the size of digital contour data they can handle.
WASP 9 handles 1 mio. points, where 10.2 handles 2 mio.
points. There are some differences from WAsP 9 to later
versions, see separate notes on this topic at EMD Helpdesk.
The page can be opened from WindPRO menu “Help — FAQ
(Internet)”.

WENG (WAsP Engineering ver. 3.0) from
Risg/DTU

For the Site Compliance module this software can contribute
with valuable calculation options in turbulence and extreme
wind calculations.

Image and photo editor software (Paint shop
PRO, Photoshop...)

A graphic tool for preparing scanned maps or digital photos
for use in WindPRO. You can, e.g delete already existing
WTGs on photos, if you wish to repower an existing project
(use the "Clone" function to copy the landscape on top of
the existing WTGSs). A stitching program is also useful to
prepare the panorama photo for photomontage.

Adobe Reader / Adobe Acrobat

To be able to read/view “PDF-files” it is a must on any PC
to-day, this requires the free downloadable Adobe Reader —
WindPRO also can save reports as .pdf. But being able to
manipulate .pdf files like merging more files, have pdf as a
standard printer etc. requires the extended version called
Adobe Acrobat. But there are many different products within
this field to-day, so search the web to find your needs. In-
stalling a PDF printer is extremely convenient, while you
then can print all reports as .pdf documents. There are free
tools available for this purpose.

For some purposes, additional software will be required such as the WAsP software for energy calculation in

complex terrain.

2.0.3 Getting started — language selection, etc.

To start WindPRO, click on the START button and then find "All Programs" and then the WindPRO subdirecto-
ry (if defaults are used when installing) and then press WindPRO-2.x language selection.

WindPRO 2.x — let you select language when starting (if more language modules are purchased). To start with
a specific language, just click on the flag. Unlicensed languages can be started in DEMO mode.
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"4 WindPRO 2.9.198 - Beta version =

Languages

== amu 1
|
-

ilse Selection as default in the future:

Awvailable Report Languages

< ltalian - Portuguese - German -d Danish
-« Spanish - French -l Swedish - English
<] Czech < Chinese - Polish < Romanian

Green languages are licensed in this installation — yellow are available for purchase.

Press a flag to load WindPRO

2.0.3.1 Printing language

Printing reports in another language than you are working in is possible. To use this feature it requires a Print
Language module. See in the start menu (shown above) which languages are available.

2.0.4 On-line data services

i

L[]

L The WindPRO on-line data service is for many of our users the difference between WindPRO and all
other tools. We put continuously a large effort in finding and testing free Internet based data sources of rele-
vance for wind energy project development. Most of these sources are very difficult to get in to and requires
basically programming skills to extract and after this engineering expertise to understand and convert to some-
thing that can be used. This would often take weeks for the user to get to the “useable level”’ of these data. We
put them on our server and establish the conversions, so the user just need a few mouse clicks and a few
minutes, then the data are ready for use.

At present we have the following on-line data sets:
e Background maps (See Project properties, 2.4.3.5 EMD Online maps)
Elevation data (See Line object, 2.8.0.2 EMD online elevation data)
Surface roughness data (See Area object, 2.9.2.4 Tab Sheet: Import/Export — with online data)
Meteorological data (See 3.3.2.1 Guide — including on line data)
Existing turbines, position, type and actual production (only DK) (See 2.7.1 Importing existing turbines)

Besides we have the comprehensive wind turbine catalogue, which we do not refer to as an online service,
while the catalogue is build and maintained solely by EMD. But the catalogue can also be updated from a click
at the update button in the turbine catalogue.

2.0.4.1 On line data for older WindPRO versions expires
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The On-line data services are quite comprehensive to maintain, it is extreme huge data amounts to host. So
the On line servers at EMD are frequently (each 1-3 years) updated to new larger computers. When this hap-
pens, we do not any longer update the software needed for downloading from older versions of WindPRO.
This means having continuously access to the online data services, can only be guaranteed if you have the
latest version of WindPRO.

2.0.5 Step-by-step Guide for creating a basic project

Follow this simple guide to get started fast and easy:

Click at cross hair NeW project: =+l then at the location at the globe for the new project.

Save the project in \WindPRO Data\Projects\My first test

Go to tab Background Maps, click “Online Map” — take OpenStretMap (or another) — zoom to reasona-
ble level (or select size) and click OK

Then click OK to the “Project properties” form.

Insert an Elevation Grid object — click on the =21 in right menu bar.
Choose “On-line data”, go throw_h‘ the download process. Try out the color setup.
A

N N B HAX

Insert New turbines — click the in right menu bar. Make 5 in a row.

M Open the Google window — click the in left menu bar.
Now you start to have an idea about how WindPRO can be used!

Create relevant objects depending on which calculations you wish to perform. Simply click on the object in the
right part of map window, and then click on the map. Read the relevant parts of the manual for a specific object
and calculation. Follow the step-by-step guide for the desired calculation.

Go to the calculation menu, when the necessary objects have been established.

Perform the calculation and print the reports.

2.0.6 Auto save / recovery

There is an automatic auto save feature. This runs each time a calculation is performed and by several other
events. It is “intelligent” so it check how long time last auto save did run, if less than 3 minutes it won’t run and
thereby it disturb as little as possible. If the software or the PC crashes, a restart of WindPRO will start asking
if you want to open the recover file.

You can also load the backup file, the project file that was opened last, by choosing the *.~wXp file.
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2.1 BASIS - The structure of WindPRO

2.1.1 WindPRO structure — System overview

(Main menu)

MSystem overview Maps and Objects Calculation modules Ver. 2.9

[&]Project explorer

(Globe and list with advanced sorting)

(EThe World of Wing =~ =sss

EEE

Userlayer: 5
Search: = 39
New project: + .|

WindPRO data:
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Standards Full documentation for project approval and banks
@ ON-LINE data (maps,meteo,terrain)

Project Properties Objects: (data containers) Printout example

Basic settings: Costumer,
coordinate system, Maps

New WTG

Existing WTG

Park Layout (Only with Optimize)
WTG area (Boundaries,optimize)

Line object (height/roughness/3DA-track)
Elevation grid (heights as grid data)
Area object(ZV1, roughnes etc.)
Meteo data (energy)

Obstacle (energy)

Site data (energy)

Noise Sens. Area (decibel)

Shadow receptor (flicker)

Camera (visual)

Control mark (visual)
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Virtual Reality (3D Animation)

Radar
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Input to the program is given in the following menu items:

Project Properties, where the general project information is entered (name, project description, client, coordi-
nate system and any associated map).

Maps and Objects, where the specific conditions for the project are entered (wind turbine positions, wind tur-

bine type, information on calculation of wind conditions, noise conditions, etc., depending upon the type of cal-
culations desired).
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Calculation modules. When a calculation module is activated you can restrict the calculation to selected ob-
jects from the object/map list. You are also given various choices, e.g. which calculation module to select when
more than one calculation module can be used.

The five icons shown below indicate the shortcuts to input of information:

[El Project Properties

@T] Objects (coordinates and object description, e.g. for the wind turbines)
& Maps (graphic viewing of background map and entering of objects)
L:% Maps and Objects (both the map and Object Lists are shown on screen)

e

~ Calculation (menu with calculation modules)

Calculations and outputs (reports) are carried out in the last item.

2.1.2 WindPRO structure — Calculation and report window

Calculation output (in the form of reports) is stored in WindPRO. If a printout of an earlier calculation is needed,
you just have to open the project in question and print out the needed reports without having to rerun the cal-
culations.

The output is arranged in a tree structure similar to the Windows Explorer. It gives you a good overview of the
calculations carried out. This tree structure is shown on the calculation icon button.

" WindPRO 2.9.188 (English) - Beta version (#1000) - [Wishek_demo.w29p] o S

Project Options Feedback Updates Edit Help
[ |[[name [ Created C ted Duration | Version | Size [MB]| [Modules (Click a green (licensed) triangle to create a new i B
: 178 PARK: Based on measured data directly 07-02-2008 145326  20-02-2012 153042 0:04 {min) 2843 02| | =1 Energy
_ 1+ ¥8 METEQ: Wind conditions at mast position 07-02-2008 15:27:10  20-02-2012 15:39:50 0:02 (min) 2.8.431 01 <4 ¥ MCP (Measure Carrelate Predict - long term corection - STATGEN)
@_ [+J'§M STATGEN: Calculation of wind statistoc - no long-term correctior 07-02-2008 15:54:21  20-02-2012 15:40:07 0:10 (min)  2.8.431 01 <4 P8 PARK (Wind farm AEP based on MODEL or METEO)
+J Bl PARK: Calculation of the AEP using WAsP (no long-term correc  07-02-2008 15:55:10  20-02-2012 15:40:24 0:08 (min) 28431 02 < ¥0 LOSSRUNCERTAINTY (Loss and uncertainty analysis in a bankable format)
| | 5§ RESOURCE: Calculation of wind resource map 07-02-2008 155828  08-05-2012 102144 151 (min) 28511 0.1 < ¥8 METEO (AEP one position, measured wind data)
| | =+oP oPTIMIZE- 07-02-2008 174810  08-05-2012 10-25:31 0:21 (min) 28511 0.2 < B Model: ATLAS (AEP one position. simple terrain)
@ (11 ¥ MCP: Long-term correction using nearby reference mast 07-02-2008 18:58:40  21-02201209:22:20 322 {min) 2.843 01 A & Model. WASP INTERFACE (AEP ane position, WAsP calculation)
=" ) §# MCP: Long-term carrection using NCAR/NCEP re-analysis data 07-02-2008 21:23:50  21-02-201209:25:33  2:18 (min) 2.6.431 01 4 8 Model: RESOURCE (Wind/AEP resource map)
7 298 PARK: Calculation of the AEP using WAsP 07-02-2008 16:66-10  20-02-2012 16:40:47  0-12 (min)  2.8.431 02 4 # Model: WASP-CFD (WAsP-CFD Ellipsys)
(@] Main Result <4 8 STATGEN (Generate Wind Statistics)
=] =) Environment
@) Production Analysis < 9 DECIBEL (Noise)
9] Power Curve Analysis o $H SHADOW (Flicker) |
7 Temain < T ZVI (Zones of visual influence for WTG or radar) 3
I Wind Data Analysis ) IMPACT (Neighbor emvironmental impact report)
= Park power curve -« %0 NORD2000 (Detailed noise)
9] WTG distances [=1Visual
I Wind statistics info <4 ¥ PHOTOMONTAGE (Render turbines on photo)
8] Map @ ) ANIMATION (Rotating turbines on photomontage)
@ 90 3D ANIMATOR (Virtual reality presentation)
I Ecanomy
| WB WINDBANK (Financial & Economic analysis)
[=1Optimization
0 OP OPTIMIZE (AEP and/or noise optimization of Wind farm layout)
[l Electricity
[l Loads
< < 80 SITE COMPLIANCE (WTG suitability for site and layout)
1 Operation L
Data and Models
=l Data
= Models
® wAsP 10.2
© WASP 11
® WASP 69
® WAsP Engineering 3
WindPRO RSS Feeds -
=1 WindPRO General news L
@ [ 21122012 WindPRO 2.8 Senice Pack 3 1
@® [ 17122012 New WindPRO Agent for Mexico and Central America
@® [J 04122012 Termination of the 3Tier Data Senice in WindPRO
« i + || 2 Updates from WindPRO online help L
Energy Ei issues ‘ Pl and Visual ‘ +

When a calculation has finished, the window shown above will appeatr, listing the available reports that can be
printed.
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There will be info columns telling when calculation was created, last calculated, the duration and with which
version. The size in MB show how much space the given calculation takes in the project file. Having many MB
in project file slow down save/open, so it is worth deleting large calculations no longer used.

A sub-level report will automatically pop up on the screen if you double-click on a sub-level report name. The
sub-level report has its own right-click options, where you can define report details. When you right-click on the
calculation header or on one of the calculation reports, you get access to this menu:

!Cak:ulate

Print

Stop

Clone
Delete
Rename
Result to file
Expand all
Collapse al

Choosing “print” gives access to setup all report features that can be modified.

The “clone” makes a copy of the calculation, so it is easy to e.g. calculate another turbine layout with exact
same settings — just the turbine selection shall be changed.

The Result to file allow for saving some results in other formats, e.g. copy to clipboard and then paste to excel
or save results as text files. Some graphic outputs, like iso noise lines, can be saved as shape files.

2.1.3 WindPRO structure — Menus in maps and objects

In this section, an overview of the menus is given. Note that by pressing the <Alt> key (if activated in your win-
dows setup), all menus can be activated from the keyboard by pressing the underlined letter when the <Alt>
key is held down.

2.1.3.1 Project
Project View Tools Da

& Calculations
] Project properties

B save

B exi

Direct links to the main functions — note that the “Save as” function is only available from the WindPRO main
menu.
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View Tools Data Zool

Object list
Map Y
(2 objects and map
o5 Arrange
Layers
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The Layer structure is very useful for organizing your objects. You can save a preferred layer structure and
load it in other projects by right-click at the layer form. The layer form can be docked into the main window.

2.1.3.3Tools

Tools %[:ata Zoom Window Help

Terrdin profile
Select ruler-object used to define quick-profile
L: Map Composer
= Multi edit
& Google Earth export
48 Syncronize WP objects in Google Earth view

i Photo montage

&z 3D Animation

*¥ Meteo analyzer

M performance check
[* eGrid table

EMD Oniine - Setup
Plugin manager...

Cut Project...

First group are general tools, just requiring a BASIS license. The next group is module specific tools that re-
quire a license to related modules to work fully. The different tools are described in relevant chapters (perform

eventually a search to find where)

The EMD online — setup should be checked if on line data service do not work.

The Plugin manager is more an “internal tool” that can be used to disable some services if unexpected errors

occur.

The “Cut project” tool makes it possible to delete all data outside a given area. If you import a large amount of
GIS data or height data from other sources and only wish to work on a limited part, this is an easy way to get

rid of many different types of unwanted data in one operation.

© EMD International A/S ¢ www.emd.dk ¢ WindPRO 2.9 ¢ July 2013



2.1 BASIS - The structure of WindPRO e 32

2.1.3.4 Data

Data [-~foom Window
WTG Catalogue
B EGrid catalogue
¥= Online WTG Data
WTG catalogue holds comprehensive data on all turbines.
Egrid catalogue on transformers, lines and cables.

Online WTG data imports existing turbines as objects in a specified radius, so far only for Denmark, but
planned extended to other countries in time.

2.1.3.5Zoom

Zoom ;. Window
2o

Zoom out

5 %
10 %
25 %
50 %
100 %
125 %
v 150 %
200 %
300 %
500 %
1000 %
5000 %
10000 %
More...

By “More” the zoom can be freely defined.

2.1.3.6 Window

Window Help
Arrange
Cascade
v Automatic arrange
Look and feel I% Flat
New Map Window Standard
Ultra flat
L Objects v Office 11

v 2 Gweedore Zoom: 150 %o |

Standard Windows-arrange functions and the “look and feel” giving different options for setting the way the
windows are presented.
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2.1.3.7 Help

Help

FAQ (Internet)
EMD (Internet)

Show Error Information Dialog
Show Hint Setup Dialog

Check for updates
About

Help, FAQ gives access to comprehensive help desk, the EMD leads to the EMD home page.

I

_} WindPRO Online Help | + |

& |9 | @ help.emd.dk/WindPRO/

| B~ lillevilmose 2 & D~

Online Help

WindPRO 2.8 User Manual Manuals from Earlier Versions

Search keyword:

Latest News and Updates &

0: Overview WindPRO manuals from earlier versions are
1: Installation and activation available here.

2: Basis Module

3: Energy Calculations Is in Other L =Eiiuuc
4: Environment

5: Visualizations WindPRO manuals in other languages are
6: Economy available in pdf-format here

7: Planning *)

8: Optimize WindPRO Guides

9: CFD - Computational Fluid Dynamics

10: Electrical WindPRO Quick Start Guide

Installing, Licensing and Activation
3Tier Data in WindPRO, Step-By-Step Guide
Quick Guide for Site Compliance Module

11: MCP: Measure-Correlate-Predict
12: Loss and Uncertainty
13: Site Compliance

WindPRO Reference Documents Technical Notes

Covers calibration and validation of the models
embedded in WindPRO.

1: Photomontage

2: Test of the PARK model

3: WAsP10 and WindPRO

Air Density Model

Wake and Turbulence Models in WindPRO
Online Data in WindPRO

Changing the WAsP Parameters in WindPRO
WindPRO Power Curve Options

MCP Methods in WindPRO

Roughness in WindPRO WindPRO FAQ

Moise Propagation Models in WindPRO
WASP Engineering in WindPRO (Loads)
Estimating the Forest Displacement Height

The WindPRO FAQ contains common questions
and related answers. Use the keyword
search or goto the WindPRO faq page [here].

Displacement height in forests
27 Mar 2013 | windpro@emd.dk (WindPRO Team) |

Note on WAsP Engineering in WindPRO
11 Jan 2013 | windpro@emd.dk (WindPRO Team) | &

Site Compliance User Manual Available
08 Nov 2012 | windpro@emd.dk (WindPRO Team) | i

WindPRO 2.8 Documentation Release
08 jun 2012 | windpro@emd.dk (WindPRO Team) |

MNoise Propagation Models
08 jun 2012 | windpro@emd.dk (WindPRO Team) | #

1 year of 3TIER sample data available
27 Ocr 2011 | windpro@emd.di (WindPRO Team) |

Roughness in WindPRO

24 Aug 2011 | windpro@emd.dk (WindPRO Tearmn) | #

View all news and updates and subscribe to
the RSS news feed [here].

Studies, Reports and Papers

You can find a number of public reports,
documents, studies and data on our company
web site available from [here].

IMPORTANT NOTICES:

These documents may be used only by users holding &
) WindPLAN /s currently available only 2= = part of WindPRO 2

d registration key for the WindPRO software. Other use requires a written permission from EMD International A/S.
5

The FAQ help desk — full free text search in all documents.
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Hint setup makes it possible to choose where hint dialogues shall appear and where it won’t be convenient,
see list below.

W=

rHistory of shown hint:

iHold down Ctrl to snap the cursor to objects on the mapAlso used to "lock” objects position to other objects

HINT: Use Ctri+Arrow keys to move the selected object(s) on the map

These objects are not set to take their Zvalue from TIN.IF you want any of them to take Z from the default height object.then mark them and click OK
TIP: Download multiple sets of online data and create meteo objects for each coordinate in the meteo analyzer

Hint: Hold Ctrl down and move the cursor to a WTG on the map.Then the current position on the picture is indicated

Press this button to render the profile

Press this button to start the 30 Animation

MNote that online roughness data is available via the "Online Data” tab on the "Import / Export tab”

Please create a BACKGROUND area-type A BACKGROUND area-type defines the data used where no contours are defined.Eg. for roughness and Nord2000 noise calculations.
Auto erase can be very slow when working with large height contour files

Notice that any changes you make, will be written to the data filelf you do NOT want to overwrite your original file, please make a BACKUP now!
HIMT: Hold down the Alt-key to activate the "DELETE point rubber tool”

HINT: By pressing CTRL and SHIFT while digitizing you gain access to the auto-digitize facilities

EEEREEEEEEEEEE

4 »

Check the hints you want to enable in the future

CheckAll | UncheckAll |

Ok I Cancel |
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2.2 BASIS - General functions, setup and help

2.2.0 Introduction to general functions and setup

Below you will find a description of the main features, which can be found in the menu boxes under Project,
Options, Feedback and Help, shown in the top menu bar shown above. In addition, you can work with the
"Project Explorer”, which is described in the next Section 2.3, and which will appear as the start screen unless
you have deselected this option.

2.2.1 Project menu

Project, Options Feedback Updates Edit Help

New

Open Ctrl+0
Save Ctrl+5
Save as...

Close project

Properties F5
Project explorer

History

Show objects F&
Show map F7
Show all project files - relink files

Export

1 E:\...\PROJECTS\Ireland\Cronalagth\Cronalaght_fotomontage-energy2.w28p
2 E:\...\PROJECTS\Ireland\Cronalagth\Cronalaght_fotomontage-energy.w3p

3 B\ A\PROJIECTS\Denmark
4 E:\...\Per.EMD\Documents
5 E:\...\PROIECTS\Denmark’ p
6 E:\...\WindPRO Data\PRO] To p Secret !
7 E\...\WindPRC Data\PROJ
8 E:\...\WindPRO Data\PROJ
9 E\...\WindPRC Data\PROJ
E:\..\Documents\WindPRO

Exit

The project menu is used for "normal” navigation purposes known from other Windows software products. Be-
low some details are explained.

2.2.1.2 History

In the project menu, history show different information of your project history.
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WY History Data Viewer

Saved

07-01-2013 15:50:35
07-01-2013 15:18:16 {auto-saved)
07-01-2013 14:59:21 (auto-saved)
07-01-2013 14:46:12 (auto-saved)
17-09-2012 09:57:23
17-09-2012 09:50:26 (auto-saved)
17-09-2012 00:23:39 (auto-saved)
17-09-2012 00:18:34 (auto-saved)
17-09-2012 00:07:15 (auto-saved)
16-09-2012 23:04:06 (auto-saved)
16-09-2012 22:57:51 (auto-saved)
16-09-2012 22:47:26 (auto-saved)
16-09-2012 22:27:26
16-09-2012 21:45:22 (auto-saved)
16-09-2012 21:37:16 (auto-saved)
14-09-2012 14:11:23
14-09-2012 13:59:16
14-09-2012 13:57:17 (auto-saved)
08-05-2012 10:25:48
08-05-2012 10:25:32 {auto-saved)
08-05-2012 10:19:52 (auto-saved)
08-05-2012 10:13:65
08-05-2012 10:10:33 {auto-saved)
03-05-2012 13:51:42
03-05-2012 13:50:41 (auto-saved)
21-02-2012 09:33:43
21-02-2012 09:27:45 (auto-saved)
21-02-2012 09:25:39
21-02-2012 09:22:29
21-02-2012 09:22:22 (auto-saved)
21-02-2012 08:12:08
21-02-2012 08:10:09
21-02-2012 08:10:03 (auto-saved)
21-02-2012 07:43:35 (auto-saved)
20-02-2012 15:37:36 (auto-saved)
21-01-2010 16:10:22
21-01-2010 16:04:38 (auto-saved)
21-01-2010 15:59:29 (auto-saved)

Close

Details

Project name

C:\Users\karina. EMD'\DocumentsWindPRO Data\Samples'WishekiWWishek_demo w28p

WindPRO Version

29113

Customer number

1000

WindPRO User

Karina Bredelle

PC User-name

karina

PC Name

PCO010

Calculations

PARK: Based on measured data directly

METEQ: Wind conditions at mast position

STATGEN: Calculation of wind statistoc - no long-term correction applied
PARK: Calculation of the AEP using WAsP (no long-term correction applied)
RESOURCE: Calculation of wind resource map

OPTIMIZE:

MCP: Long-term correction using nearby reference mast

MCP: Long-term correction using NCAR/MCEP re-analysis data
PARK: Calculation of the AEP using WAsP

DECIBEL: Calculation of noise impact at neighbors

DECIBEL: Calculation of noise impact map

SHADOW: Calculation of shadow impact and shadow impact map
DECIBEL: Test 1

DECIBEL: Demo new layout

DECIBEL: Demo new layout - optimization of position

SHADOW:

Number of objects

79

Map files

C\Users\karina. EMD\Documents\WindPRO Data\Samples\WishekMEC project\DEM\DEMO SHP FILE HCL\10 ft HCL from GM . wpo
C:\Users\karina. EMD'\DocumentstWindPRO Data\Samples\Wishek\EC projecti ROUGHNESSLINE_Wishek_0 wpo

This can be used to identify which changes/calculations you made when. And to see like how many objects are

in project.

2.2.1.3 Show all project files — relink files

In the project menu, show all files leads to a tool where external files linked to the project can be relinked. This
can be used if an extra hard drive for data is installed at your PC or projects are moved from server to PC or
opposite. If you move by exporting (recommended), all files should be relinked correct when importing. But in
special cases, like by installing an extra hard drive, so your projects e.g. are moved from C:\ to E:\ files that not

are located in your project folder or below, will not be found. Then the relink feature is efficient.
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~1ol x|

Working directory |E:\Users\F'er.EMD\Documents\WindF'RO Data\PROJECTS\Denmark\Heidi\ |
Group similar file types [¥]iChange path on selected extemnal files: Currently 0 file(s) of 6 selected
Change path on selected external files to: | | Browse Update paths

Select all Select all not found | Deselect all
Selection Filename Size [kB] Modified Type

+ Type : Elevation grid data
=+l Type - User WTG file

= Type : WTG file
[} E:\Wsers\Per EMD\Documents\WindPRO Data\WTG Data\NEG MICON W-4800 C 19,3(20-06-2001 17:34:10  |WTG file
[l E:\Users\Per EMD\Documents\WindPRO Data\WTG Data\WESTAS W25 200-30 2 15,6(20-06-2001 17:34:12  |WTG file
[} K \WindPRO Data\WTG Data\WESTAS V112 LF 3075 112.0 0L wtg 0.6(16-02-2012 18:25:50 |WTG file

=+l Type : WindPRO project file

523.6

Close |

Files can be grouped by type and selected by group. After selection, browse for new location and click “update
paths”. Then the files are relinked and operational in the project.

2.2.1.4 Exporting WindPRO project files

The export function is used when you want to copy project information from one PC to another or create com-
plete backup packages. Since the data is structured in files, a "normal” copy with the Explorer can be used, but
then you will have to make sure that all files needed by the receiver are included and that the files are placed
in same folder structure. Otherwise, you have to re-link bitmap maps, Line Object files, etc. With the export
function, you can let WindPRO organize what should be included, and all data will be packed into one file
ready to be opened from another WindPRO-2 application with updated links.

" File overview l E] |
Waorking directory C:\lsers\karina. EMD\Documents\WindPRO Data\Samples\Wishek\
Filename /| Size [kB] | Madified |Selected |

+| Area object data (Size: 11,6 kB, Selected: 10f1 )

+| Bitmap map (Size: 31.519,7 kB, Selected: 13 0f 13 )

+] EMD Info file (Size: 0,2 kB, Selected: 1 of 1 )

+| Elevation grid data (Size: 679.8 kB, Selected: 1 0f 1 )

=) Map file (Size: 415,8 kB, Selected: 1 of2 )
C:\WUserstkarina. EMD\Documents\WindPRO Data\Samples\Wishek\IEC project\DEM\DEMO SHP FILE 405,1/05-04-2013 09:14:06
C:\WUsers'karina. EMD\Documents\WindPRO Data\Samples\Wishek\IEC project\ROUGHMESSLINE_Wi 10,7/07-02-2008 16:50:22 O

# Meteo data (Size: 6.771,6 kB, Selected: 16 of 16 )

=l Picture file (Size: 5.198 4 kB, Selected: 10f1 )

=+l Resource file (Size: 1.720,3 kB, Selected: 10f1 )

= WTG file (Size: 1.686.9 kB, Selected: 5of 5 )

+ WindPRO project file (Size: 20.230.8 kB, Selected: 1 of 1 )

=+ Windstatistic (Size: 29,1 kB, Selected: 20f2 )

|68.2643kB |

Selected group: | Select | | Deselect | Selected size: 682564 kB Selected number of fles: 43

OUpload the export to EMD in case of problems which prevent you from working with WindPRQ. All data will be kept confidential .

| Expot || Cancel ||  Addfie(s) |
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In the window shown above you can see how WindPRO lists all the relevant files for the export file. At this
point, files can be deselected in order to reduce the export file size or to exclude information from the export
file.

Simply expand the type of data and double-click on the file you want to select or deselect. Then click on “Ex-
port”.

In addition to those files suggested by WindPRO, you can also add files into the export from the "Add file(s)"
button (before exporting).

For WindPRO support, it is possible to upload the export to EMD (local agency) by checking the box at the bot-
tom of the window. The export will be securely uploaded to EMD’s server and an email will automatically be
sent to the support agent.

2.2.2 Options

Options | Feedback Updates Edit Help
Options .
License activation
License deactivation i
Show activation statistics I
Show detailed module status |

Show WAsP-CFD online status '

The menu item “Options” gives access to defining or changing a range of settings, which typically need to be
set only once. This menu item is continuously updated as new functions are added. The license-activation re-
lated topics are explained in Chapter 1.

2.2.2.1 Options — User Reference in printouts
WY Options l = |&]

Licensed to:

EMD International ASS
Miels Jernes Wej 10
DK-9220 Aalborg @
+45 9635 4444

End user name and e-mail address
Show in reports

*
. 0
U

*} Read only, taken from the activation
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Here the name of the person and email address are from the activation (License) — it can be checked which
lines shall be shown in reports. An additional line is available for e.g. department name.

2.2.2.2 Options — WASP Setup
| User [WASP | Preferences | Misc. | Report logo | Look and feel

Internal WAsP versions *)

O WAsP 6-9
(® WAsP 10.2

*} DLU's installed with WindPRO, requires Risoe License Manager installed

External WAsP versions *)
O WAsP 11

*} uses installed WASsP directly
O Allow use of WAsP 10.0 (For backward compatibility only)

If the WASP program from RISOE/DTU is used by one of the energy calculation modules, the version of the
program must be chosen here. The WAsP 10.0 is normally not recommended due to this had “partly correc-
tions”, that first fully were finalized in the 10.2 version.
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2.2.2.3 Options — Preferences

During program start Area and line object drawing:
(4 Check for WindPRO updates ™ Use quick drawing (may omit

[C:\Users\karina.EMD\Documents\WindPRO Data\
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The root for your WindPRO data gives WindPRO information on where the default file location is for storing
new projects, and where to search for projects, data etc.

2.2.2.5 Options — Report logo

"' Options

User | WasP | Preferences | Misc.

ERepurt In«gué Look and feel

BMP, JPG or PNG file with logo for report headers

C-\Users\karina EMD\Documents\EMD-Karina\Gubbi b

A company logo can be included which will appear on all reports.

2.2.2.6 Options — Look and feel

"ﬁ‘ WindPRO 2.8.509 (English) - Beta version - [Wishekw28p]

Project Options Feedback Updates Edit Help
0 | £ Name Created Ca
(=3 P8l PARK: Based on measured data directly 07-02-2008 14:53:26  20-02
# WE METI )
b 80 STAT '15‘ Options
w @0 pAR| User | WAsP | Preferences | Misc. | Report logo Look and feel
= F8 PARI
Q| | m®RES| @ Fat
+-QP OPTI Standard
= =¥ mCP Ultra flat
0
Office 11
@| =¥ wmch
0

"i‘ WindPRO 2.8.509 (English) - Beta version - [Wishek.w28p]

Project Options Feedback Updates Edit Help
B ([z[Name ‘ Created | Ci
= ¥® PARK: Based on measured data directly 07-02-2008 14:53:26  20-0:
||| ¥ METI )
T_ @ STAT "Ji‘ Options
—| & 9M PAR| User WAsP | Preferences | Misc. | Report logo | Look and feel
@ +Fl PAR|
— |
D[] =@ res Flat
| |+ g qu-l; Standard
= Ultra flat
E ®.Oiﬁ 11.
@||=w e e
= O

As seen not the very big differences in the 4 theme vari

"'ﬁ‘ WindPRO 2.8.509 (English) - Beta version - [Wishekw28p]

Project Options Feedback Updates Edit Help
E £ Name Created Ci
= + P PARK: Based on measured data directly 07-02-2008 14:53:26  20-0:
dl ¥E MET| -
E ! ] '”Q‘Optlons
Bl" 8T STA
= | s 9W paR| User I WASPI F'references] Misc.l Report logo  Look and feel
@_ + ¥ PAR
D (= ®res| Pt
+ QP OPTI (% {Standard
E =¥ MCH (" Ultra flat
— 9 ofice 1t
@ = ncr
= Q
')Q‘ WindPRO 2.8.509 (English) - Beta version - [Wishekw28p]
Project Options Feedback Updates Edit Help
£ Name | Created / | 1
_ 2 % PARK: Based on measured data directly 07-02-2008 14:53:26 204
=]lRE WE MET .
_ 80 STal 4 Options
=90 PaR|  User | WAsP | Preferences | Misc. | Report logo | Look and feel
= ¥8 PAR
= [
+ 58 RES () Flat
0P OPTI () Standard
_ = ¥ mcP () Ultra flat
0
- Office 11
@ | | = WP mcR ©
— 0

ar_lts, especially not in the 3 first. But note that the Win-

dows theme settings will invoke the look, which gives further flexibility. See example below where the Windows

theme “high contrast” is chosen.
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"4 WindPRO 2.8.509 (English) - Beta version - [Wishek w28p]

Created
sed on measured data directly 07-0 8

() Ultra flat
() Office 11

2.2.3 Feedback

The feedback option, gives us the chance to make WindPRO even better.

Suggestions 23|
tSuggaatmns | System info
Tell us your ideas - how can we improve the program?

Close Send report

You can send suggestions. When sending by email, you have to set up your server connection. This is done in
the "Advanced configuration”, where you have to find your email server (outgoing). This is found in your email
software, e.g. in Outlook, in “Tools|Services” (or accounts in older Outlook versions). You find the server in
“properties” (see the below example).

Note: If you don’t have a permanent connection you have to connect before emailing.
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Generelt  Servere | Forbindelse | Avancerst

Serveroplyshinger

Indgaende post [FOP3):

Udgéende post [SMTF): Irela_l,l.inet.tele. dk

Server tl indodende post

Kontonawn; Ipn

Immxxxxx

Adagangzkode:
[+ Husk adgangskaode
[ Logpé med godkendelze af sikker adgangskode

Indstillinger... |

Server til udgdende post

[ Min server kreever godkendelse

0] I Annuller Arrvend
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2.2.4 Updates

The Updates menu offers access to update the WTG catalogue.

EUpdate WTG catalogue — |EI |£|

Search path

IC:\My DocumentsWindPRO DataTG Data il

Destination directory

[ c:iy DocumentsiindPRO DataWWTG Data =]
#r |Name | Size| Time| |

| | 0 k| |
| Download selected | Close | Abort |

[Mot connected.

4

Specify the path for the WTG Data, normally directly below the WindPRO Data directory. Both the search path
for existing data and destination directory can be set. Based upon the search path, WindPRO determines
which new or updated WTGs will be available. The specific WTGs to be downloaded can be selected by press-

ing the “Download selected” button.
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2.2.5 Edit

Edit , Help

9]
Delete

Create calculation tab

Print selected
Calculate selected

Build tree

Expand all calculations
Collapse all calculations

In the Edit part different services are available.
Create calculation tab offer to organize the calculation trees to get a better overview. E.g. the environmental
calculations on one tab, energy on another — or one layout at one tab etc.

When selecting more performed calculations (select like in windows explorer), these can be “group printed” or
“group calculated” — convenient when you go to lunch and have all calculations updated with the revised layout
when you are back.

Build tree rebuilds the tree structure if corrupted.

2.2.6 Help

See 2.1.3.7 Help
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2.3 BASIS- Project Manager (Project Explorer)

2.3.1 Project Explorer — map and globe navigation

By default, the Project Explorer is enabled. From the WindPRO main menu, Options, Preferences, you can
disable this feature if you prefer the ordinary Windows Explorer method of locating your projects.

Projects are opened from the Project Explorer by hovering over a spot on the map, and then double-clicking on
the relevant project in the drop down list, which will appear containing all projects located within the user-
defined search radius.

FElProject Explorer e =181

(EThe World of Wingh = msss

|l = |l @
T User layer: & o
‘Search: [Meeste =] |
Eew project: + o

Project size:
P

Search-radius.
Mo
Find tountey:

¥ |ermany -

Search User Layer

Select projection:

[spherical -

O Projects @ Samples # ver.1 projects

[Long: 160,000 Lat: 150,000 [

The above figure shows the start-up desktop for WindPRO if the use of the Project Explorer is not deselected.
The colored dots on the globe are the projects, which are in the search paths and accepted by possible filter
settings (search profiles). At the bottom of the map, the actual search paths are shown. It is possible to assign
different colors to each search path in order to better organize the project view.

Navigation on the map/globe is fairly intuitive; however, a detailed description of the tools is as follows:

Click on the button in order to drag a square that is then zoomed.

gl @ The buttons zoom in given steps.

ﬁl = Back and forward. Remembers your "zoom history", so you can quickly return to a previous zoom.

Al
ﬂ Zoom to full extend gives you the entire globe.
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@l The refresh button refreshes your project list (colored dots on the map), if you e.g. copied some projects
with the Windows Explorer into your Project Explorer search path or if connected to a server with additional
projects.

User layer: &

The “User layer” feature makes it possible to add a layer on top of the map/globe, which gives additional infor-
mation e.g. roads or local administrative borders. The user layer must be a shape file (from Arc View GIS-
system) where the coordinates are a geographic system (latitude/longitude). Some examples are enclosed in
WindPRO Data\Globe\ and can be opened. These can provide a more precise background map and e.g. the
State borders for the USA, the wind resource map from "European Wind Atlas" (se figure below), a detailed
Wind Resource Map for Denmark, etc. See \WindPRO Data\Globe\ or add your own. NOTE: It's possible to
search on data in the user layer (covered later).

Search: [chanoed ] g'

The search option gives access to the Project Explorer list, where search paths can be added (covered later),
e.g. to show only projects within a given search path. An example could be "Changed during year 2001". When
this search path is selected in a drop down box, only the projects fulfilling the search path criteria will be shown
on the map.

New project: +| o]

With a click on the “New Project” cross hair, you will be able to mark a specific place for creating a new project.
Coordinates and country will then be transferred to Project Properties (see later), when clicking on the right
button "New Project".
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Project size:

] I
Seanch-radiug:
|7 =
Find countiy:

¥ IGermany j

Search User Layer:

[5.5 0 mis =] El

Select projection:

ISphericaI j

Project size adjusts the size of project dots on the map.

Search radius specifies the radius within which projects are found when "hovering" with the cursor over an
area on the map.

Find country interacts with the map/globe. Click on a country that is shown in the list, and it’s then highlighted
on the map. You really have a brilliant tool for learning country geography as an extra benefit.

Search user layer gives the opportunity to search/show a user parameter from the user layer (shape file), if
there is a database linked to the user layer (a .dbf file). The "data field button" to the right, gives access to se-
lect which field from the database to be shown in the “Search User Layer” field.

Projection — shows a map as a "round globe" or flattened out, see possibilities below.

[ Select projaction:

bl ercataor
Cartesian

The check boxes next to the search radius and country make it possible to disconnect these functions.

The upper left menu bar, also gives access to the project list and the same functions as in the tool panel in the
right part of the screen. The last 10 opened projects can also be reopened from here.

2.3.2 WindPRO Explorer List

The WindPRO Explorer List will appear in following places:

Project Explorer

WTG Catalogue

Wind Statistics

Address list (in a reduced form without search profiles and same search path as the Project Explorer).

Therefore, a common review is given here in general terms.
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L%

Projects at Cursor

| File Mame | Edltt Date | Project Name | Description | File Location |

D”' Courge_1.w2p 24-10-2002... Course_1 Cindy DocumertsiAvindPRO DataSam... re

ﬁ Donegal w2p 15-07-2000... Donegal C:ihty DocumentsiAindPRO Datatwer 1

ﬁ DEMO_PARIS-Cronalag... 25-02-2003... E2000-Cronalaght C:ihty DocumentsiAindPRO Dats'PROW

Dq' DEMOD_PARIS-Cronalag... 15-09-2002.. E2000-Cronalaght Cihly DocumentsiindPRO Dats'PROW. .

D’“ E2000-Cronalaght3.wwpp  15-09-2002... E2000-Cronalaght My DocumentsiWindPRO Deta'PROW. ..

D”' EMD_casels_Cronalag... 16-09-2002... E2000-Cronalaght Ciihdy DocumentsiAvindPRO DataPRO. .

D”' E2000-Cronalaght3 w2 30-11-2000... E2000-Cronalaght C:ivty DocumertsiAvindPRO Datawer ...

ﬁ E2000-Cronalaght w2p  26-07-2000... E2000-Cronalaght C:ihty DocumentsiAindPRO Datatwer 1

Dq' E2000-Cronalaght! w2p  10-10-2000... E2000-Cronalaght C:ihty DocumentsiAindPRO Datatwer 1

Dq' E2000-Cronalsght2.w2p  30-11-2000... E2000-Cronalaght Cihly DocumentsiindPRO Datawer 1.

D’“ Cronalaght_Manual_pri... 08-04-2002... E2000-Cronalaght This project ilustrate...  C:My DocumentsWAindPRO DetatSam...

D”' Cronalaght.we2p 28-10-2002... E2000-Cronalaght Thiz project ilustrate .. C:iky DocumertsiAindPRO DetaSam...

D”' Cronalacght.wpp 19-04-2001 ... E2000-Cronalaght Thiz project ilustrate .. C:ihy DocumertsiAindPRO DatanSam...

ﬁ Cronalaght_304 w2p 28-10-2002... E2000-Cronalaght This project ilustrate...  C:ihy DocumertsiAindPRO DataiSam

Dq' estw2p 29-06-2001 est C:ihty DocumentsiAindPRO DataiSam

Dq' kursus . w2p 11-10-2000... kursus Cihly DocumentsiindPRO Datawer 1.

D’“ Meteo-test-1 . w2p 04-02-2003... Meteo-test-1 My DocumentsiWindPRO Deta'PROW. .. _I
-

The WindPRO Explorer List consists of 2 important elements:

The search path setup - which specifies where to search for relevant files. This makes searching faster and
makes it possible to organize projects in different ways, e.g. partly on a local disc and partly on a server.

The search profile - which is a filter to give a conditional view of files in order to find relevant files faster.

Different information on the files is shown in the list. The list can be sorted by clicking on the appropriate col-
umn heading.

Double-clicking on a file in the list will open the project.

2.3.2.1 WindPRO Explorer — search path

Edit search path |

|Search pathes (+ means sub directories included)

- §+C: WindPRO DataiProjects

& +C WMNndPRO DatalSamples

() +2WNINAPRO Datalwer 1 projects

75 Edit | + Add | — Remave

q/ OK x Cancel |

Adding locations on the local disk(s) or network neighborhood gives access to the project you may want to see
or work on, without searching through Giga bytes of files every time you open the software. When adding a
new search path, a color can be specified which will determine how the file is shown on the map/globe.
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2.3.2.2 WindPRO Explorer — search profile

Matne:
IChanged 2000

W Search on last edit date
From Date: To Date:

|n1 -1 -2000 I |31 122000 |

¥ Search in specified directory only

| il

I™ Include Subdirectories

[~ Search on courtry

| [ |
J Ok I x Cancel |

The search profile is individually designed depending on where in WindPRO the Explorer is used. The search
profiles are a filter, which allows the user to limit the number of files to the ones fulfilling specific criteria in or-
der to get an easy and fast search result of files, or to give an overview for certain presentations, e.g. sales
meetings.
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2.4 BASIS - Project Properties and attachment of Maps

2.4.0 Introduction to Project Properties (PP)

The term "Project Properties" is a generic term covering all information regarding site description, coordinate
system, maps and addresses.

If you select "Project Properties”, or if you click on the shortcut icon [IE' or create a new project, the window
for input of project information will pop up. Please see below:

Project properties - |E| Iﬂ
Project and site | Coordinate system | Background maps | Addresses
rProject name rSite
Cronalaght fotomontage-energy2 | |Ire|and hd |

~Project description T
This project illustrate primary how to calculate energy production,
partly based on EU-Wind Atlas data, partly based on local
measurements. Also ATLAS contra WASP is illustrated, and the MIEE 566.223
powerfull VISUAL module for excact positioning of the WTGs, Y(Morth) 924961
measuremasts etc.
rSet/show site center using
@ Globe alals|
(") Google Maps (Requires Internet connection)
rTime zone
|[UTC:_; Dublin, Edinburgh, Lisbon, London > |

(@) Auto time zone (some countries has more or none "auto™)
(C) Manual time zone selection

(") User defined time zone

UTCD hours
Daylight savings +
Start of day light savings

|Last v ||S|3nclag - ||Marts b |
Hours

End of day light savings

|Last v ||Scnc|ag  ||oktober ¥ |

[ o |

Cancel |

2.4.1 PP Tab Sheet: Project and site

2.4.1.1 Project name and site description

A project name and a description of the project site and other information, which will appear on printouts, can
be entered. Please note, that for each calculation performed, additional text relevant to the calculation can be
entered. This means that the site description is the overall description of the site or general assumptions.

2.4.1.2 Site coordinates

The preliminary site coordinates are entered here. If you have created a new project from the Project Explorer,
site coordinates will already be filled in with approximate coordinates. The site coordinates (site center) will
later appear on the map as an orange crosshair and can be adjusted. The site center will be centered on the
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screen when opening maps later in the project design phase. If you are connected to Internet, the Google
maps will be available as background for fine tuning the position.

2.4.1.3 Time zone

Selecting the correct time zone is important in order to perform a correct shadow flicker calculation or photo-
montage. WindPRO will aid you in the right choice showing major cities in the different time zones. For most
locations, the time zone will be detected automatically based on site country. Where more time zones are used

in a specific country, the manual selection will give you only the relevant ones. With user defined, all time
zones are available.

2.4.2 PP Tab Sheet: Coordinate System

Move on to the Tab Sheet with coordinate system information by clicking on the relevant tab sheet.

B project properties =o x|
Project and site | Coordinate system | Background maps | Addresses

Limit to commonly used in country

Coordinate system Search } ‘
Irish Transverse Mercator v

Search | ]

Decimals Zone in east
Lo=] |

Ok | Cancel |

On this page you can select which coordinate system you wish to work with. If you have created a new project
from the Project Explorer (see Section 2.3.1), a default coordinate system and zone will automatically be pro-

vided, based on the country and the location. It's important that you select the system which matches the
scanned maps you will be using.

On standard maps (paper) the coordinate system used is printed. Aimost all maps will contain a latitude -
longitude (lat/long) grid. Therefore this system can always be used. However, the system (degrees, minutes
and seconds) is inconvenient to work with and makes measurements, conversions, checks, etc. a tiresome
task. If the information is also available in a metric system, this system should be used.

Number of decimals on coordinates can be chosen to O, 1 or 2.

The coordinate systems shown can be filtered, so only the most relevant ones for the project country are
shown.

Projects created from WindPRO versions before 2.8 will be locked to use the “old” coordinate system structure.

The new coordinate system structure from 2.8 is more comprehensive, offering more systems and more free-
dom to define combinations of system and datum.
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2.4.2.1 The UTM System
The UTM system is used worldwide, and is often printed on the map material.

The earth is divided into 60 zones as defined in the figures below. Each UTM zone has an east-west width of 6
degrees. The median line of a 6 degree section has, by definition, the value of 500,000 meters. The widest part
of a section (approximately 667 000 m) is at the Equator, (the Earth’s circumference of 40,000,000 m / 60 sec-
tions). The x-coordinate value (Easting) thus lies between 167,000 and 834,000 meters, and is always positive.

In the northern hemisphere, the y-coordinate (Northing) equals the distance to the Equator. In the southern
hemisphere, the y-coordinate equals 20,000,000 meters minus the distance to the Equator. This means that 1
km south of equator, the y-coordinate is 19,999,000.

The UTM South system is used more commonly, where the y-coordinate is 10,000,000 minus the distance to
the Equator. In this case, 1 km south of the Equator, the y-coordinate is 9,999,000.

The DATUM of the UTM system indicates how much the globe differs from being exactly round (the Datum
refers to the set of “unfolding” algorithms used to change the curved surface of the globe into a flat map, often
referred to as the Ellipsoid). Several different DATUM’S are used in different parts of the world, but more and
more countries are changing to the WGS 84 also named ETRS89 in the EU.

Common Datum’s used with UTM coordinate system:

WGS 84 = World Geographic System, the "New" world standard since 1984. This is similar to EUREF89.
ED 50 = European Datum since 1950 = Hayfort

NAD = North American Datum (More variants)

SAD = South American Datum

Overwiev of Longitudes and UTM-zones
Western longitude Eastern longitude

{(West of Greenwich) |[(East of Greenwich)

From| To UTM-| From To UTM-

Zone Zong

teol 174 1 0 E 31

174 169 2 B 14 a2

168 187 3 12 14 33

182 150 4 18 24 34

156 150 5 24 ad 35

1500 144 B a0 3§ 36

144 139 7 36 47 a7

138 137 8 42 44 33

1320 129 g 48 54 39

1260 120 10 54 B0 40

1200 114 i B0 BH 41

114 109 12 BB 72 43

108 107 13 72 74 43

102 g6 14 78 84 44

96 a0 15 84 ad 45

ap 84 16 a0 9§ 45

84 78 17 88 10 47

78 72 18 102 104 43

72 BB 19 08 114 49

B6 B0 20 114 12d 50

B0 54 21 120 12§ 51

54 49 22 126 132 52

43 42 23 132 134 53

43 36 24 138 144 54

36 a 25 144 150 55

a0 24 26 150 15§ 56

24 18 27 156 162 57

19 12 28 162 184 58

12 B 28 188 174 59

B 0 30 174 180 B0
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UTM-System

0 Deg (Greenwich)

B Dieg East
2 Deq. East

Morth=dist 10 Eq

sl 1o mechan af 2ane

Equator

2.4.2.2 Other metric systems

Also, many countries have defined their own systems, which are being used instead of the UTM system. In
Denmark, the System 34 is used. In Germany it's the Gauss Kriiger system, and in Great Britain it's the British
National Grid that is used. The list of which coordinate systems WindPRO recognizes will be updated continu-
ously.

The British National Grid calculates with two different Ellipsoids (Datums); the AIRY and the GRS80. The Brit-
ish Ordinance Survey has informed us that all British maps use the AIRY Ellipsoid. The British National Grid
has its origin at Lat. 49 N and Long. 2 W.

If the system you are currently working with is not included in the WindPRO list, you can define your own local
system, and indicate (0,0) as the bottom left corner of the project area.

If the "Local System" is selected, you have to enter 1-3 reference points for the local system, in a coordinate
system which is recognized by WindPRO in order for it to be able to calculate the exact geographic position.
Several of the calculation modules and most printouts use the geographic position. Lastly, you can enter devia-
tion data if the system used calculates with an angular deviation to geographic (true) north. This deviation is
often indicated on the map material (if only at one fixed point).

One of the advantages of using a local system is that you can work with small coordinate values instead of the
6 and 7 digit coordinate values used by other systems. Another advantage is that you can continue to work
with client information when you receive information from a client in his local system which he would like to see
applied, e.g. in layouts.

Please notice, that your choice of coordinate system determines the system in which you can enter coordinate
information. However, you can always change the system during your work and let WindPRO handle the con-
version. Coordinates already entered will automatically be converted to the new system, as all coordinates are
stored internally as latitude/longitude degree values. This means, that you can enter different information in
different coordinate systems, e.g. wind turbine positions in the UTM system from GPS measurements and in-
formation from local authorities regarding existing populated areas (for noise calculation) in the lati-
tude/longitude system.

2.4.3 PP Tab Sheet: Background maps

In the Tab Sheet “Background maps”, link to maps and the preliminary site coordinates (site center) can be
entered. This data can be adjusted later on during the project design work.
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g Project properties = @
Project and site | Coordinate system | Background maps | Addresses
| Guide to background maps | Double click on an icon below to attach directly
s w.—. " = -
- i e T ¢ I i
e RO 4 € € W
Georefere...  BMI file Merge GEO file ITmap  Online Map  Google  Import from
new map maps (BIMI) overlay  WMS server
# |Descripti0n |F0rmat |Scale |Site center on map |Path
0/100k Topo map Bitmap with world file |1:100,000 |Yes C\Wsers\karina. EMD'\Documents\WindPRO Data\Samples\Wishek\EC
1|24k Topo map Bitmap with world file |1:24.000 | Yes C:\Wsers\karina.EMD\Documents\WindPRO Data\Samples\Wishek\IEC
2|Aerial photo Bitmap with world file |1:1 Yes C:AUsers\karina. EMD'\Documents\WindPRO Data\Samples\Wishek\EC
3|Merged maps Bitmap format 1:24,000 |Yes C\Users\karina.EMD\Documents\WindPRO Data\Samples\Wishek\IEC
4|Bitmap map: state v Bitmap format Yes CAUsers\karina. EMD'\Documents\WindPRO Data\Samples\Wishek\EC
5|24k Practice for geo|Bitmap format 1:24,000  |Yes C\Users\karina.EMD\Documents\WindPRO Data\Samples\Wishek\IEC
Fl [T 3
Edit Remove View/set site center Scale column widths
[ Ok l | Cancel |

There are more ways to attach background maps:

Use MAPDEF for defining scanned maps from scratch or for stitching additional maps that already contain co-
ordinate information (GEO Tiff maps).

BMI files (WindPRO’s internal background map format), that holds information on geo-referencing and coordi-
nate system.

Merge maps is a function where you can open a number of .bmi files and the software will automatically merge
these into one map in the screen view. Note: all maps must have same resolution (pixels/m).

GEO refers to geo-referenced “world file format” which is two files, an image file and a coordinate specification
file, like .JPG and .JWG files or .TIF and .TWF files can be attached just by pointing out the location of the for-
matted map file(s).

IT map format (DK only)

Online maps gives the user access to download background maps from EMD server.
Google overlay enables to import an image/map calibrated in Google Earth as an overlay.

WMS (Web Map Service) is a standard protocol for serving georeferenced map images over the Internet that
are generated by a map server using data from a GIS database. WindPRO has setup some WMS servers, but
users can add WMS servers to the list.
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2.4.3.1 Relevant background maps

As previously mentioned, maps make the project design work much easier. The maps used in WindPRO are
primarily bitmap background maps, which show populated areas, roads, forests and other objects that you
need to take into consideration when planning the project layout. Digital orography maps (Height Contour
Lines) or roughness maps are described in Chapter 8, Line Object.

You choose the maps according to your kind of work. As a guideline, the following map scales are recom-
mended:

1:10,000 For very accurate positioning of turbines and measuring distances for noise calculations. Pos-
sibly with landowner boundaries for planning consent work

1:25,000 Normal scale for positioning of turbines, definition of local obstacles, input of orography,
measuring distances for noise calculations and entering check points for visualization.

1:50,000 Suitable for roughness classification within the nearest 5-10 km of the site.
1:100,000 Used for roughness classification between 10-20 km from the site.

If you scan the maps yourself, a combination of 1:25,000 and 1:100,000 will probably be a reasonable com-
promise between time consumption and usefulness.

The link to the maps function is an option - not a requirement for carrying out calculations under WindPRO.
However, this option should be used whenever possible, as it’s this function, which makes WindPRO unique,
compared with other software - including the earlier calculation tools from EMD.

You can connect a map to WindPRO in more different ways, where new options will appear in future. The pre-
sent ones in version 2.4 are:

A CD-ROM map in a format, which is recognized by WindPRO

Maps, which are bitmap graphics, scanned or cut from a CD-ROM and subsequently defined with 3, coordinate
points in WindPRO

Geo-TIFF maps which mean that they consist of a graphic/bitmap *.TIF file + a *. TFW file, having the coordi-
nate information

2.4.3.2 CD-ROM maps recognized by WindPRO

This import option allows to load maps in IT format from the Danish Kort- og Matrikelstyrelsen (the Danish Or-
dinance Survey).This option is the easiest one as the coordinates are already associated to the map and a
complete reader for this format is included.

A

IT map

Double-click on the icon above and point out the location of your *.IT maps.

Open m
Lookin [ s EEE
dlid [#] Disc03_g.it
d2id [ ] Disc04_git
d3id [#] Discs_@it
ddid [#] Disc08_git
d5id [#] Disc10.t
dEid [#] Disc11_git
@ Disc01_8.it
[#] Disc02_8.it
Files of fype: I"‘.lt ﬂ Cancel |
[~ Open as read-only
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If the IT format is selected, a click on the file list button [Browse] will invoke the Windows standard file browser.
Here, you can browse to find the needed file (refer to the Windows manual for help regarding the use of the file
browser), click on the needed file and then choose "Open" (or double-click on the file name) to attach the map
to the project.

It's optional to enter an individual description of the map file, but it may be of great help to you when having to
relocate the map file on a CD-ROM when you are editing a project at a later stage.

It's now possible to select the site center from the attached IT map. Click on the attached map and then on the
View/set site center button just below. This will invoke the following map, depending on the scale chosen!

fa NANUVLIWYD

2

GRENAA
42 | Hn_.\

X..

ARHUS

SKANDERBORG
ODDER

|l'I'M East: 1729812 North: 1238283

Ok Cancel

You can move the map around on the screen by holding down the left mouse button. A click with the left button
on the map creates a red cross. If the position is wrong, you simply click on a new position. Please notice, that
you must not move the mouse when you are going to mark a position. If the mouse is moving when you click it,
the program will interpret it as a command to move the map around instead. In the above example, a prelimi-
nary position has been marked at the port of Ebeltoft.

Click on the "OK" bitmap button to exit the map. Now, all the general project information is entered and the
project design work can begin.

2.4.3.3 Calibration of bitmap maps with MAPDEF

Bitmap files can be scanned or digital images of maps, where you subsequently have to make a coordinate
calibration. MAPDEEF is used for the Geo TIFF maps, where the TFW file holds the coordinate information. It's
also used for stitching additional maps together, rotating, cutting etc.

Georefere. .
hew map

Double-click on the icon MAPDEF in order to start processing one or more new maps for the project.
How to process (Geo-reference, cut, rotate etc.) a bitmap map in WindPRO is explained below. Apart from the

main items described here, a range of other functions are available, e.g. adjustment of brightness and colors.
Also the color resolution or map size can be reduced so that it occupies less space on the hard disk and is
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faster to use (requires less RAM). It should be noted however, that the quality (sharpness) of the map is re-
duced as well.

Using a bitmap image without coordinate information

Scan the needed map sections, or cut from a CD-ROM.

Select the bitmap map containing the map sections.

Rotate the map so that it’s aligned with north (pointing up).

Mark three points and enter their coordinates. An example of positioning of the points you use for the calibra-
tion of a bitmap to a .BMl file is shown on the below sketch.

+

_|_

Repeat step 1-4 until three coordinates have defined each map section.

Orient the maps so they are correctly rotated for merging (combining the maps).

Cut eventually the edges of the map sections. Note map 1 (first attached) is at the bottom, which means that
no cutting is needed for this one.

Save the .BMI map.

Use a scanner resolution of 100-150 dpi and 256 colors. The preferred bitmap format is .PCX, although most
other formats will also work. Make sure to include the edges of the maps in the scanning process, as they usu-
ally hold the grid coordinates. Please notice that the user has the full responsibility of not violating any copy-
rights! Save the maps in folders that you use for this purpose only, or in the WindPRO project folder with the
local project.

Select Bitmap File m

ookin. [T B

Immen_25_3teile. pox B Schlangenbeide. TIF
Immen_25ne.pex E Schlangenliunten. TIF
Immen_25mnw. pox E schlangenoben TIF
Immen_25ze. pox g test.jpg
Immen_25sw. pox

P Photo_IMMSED.tif

[ Photo_waITZ.kf

Schlangen. pox

Files of fype: IAII graphic files LI Cancel |

[~ Open as read-only

When "MAPDEF" is called, you have to select which map file(s) to add (more than one map can be added at a
time). The file browser is used for this.
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[ oefine map - [Ebeltoft 1:25000 1/25000]
Fle Image Points Help

e

~lojx

[ T i /ANy

—— = ] .y
L -— . - ! SN

i

™ / U
Ahl Hage/T\
/7
I/ *

v d DRV

s}

o s

| //, Ir % (East) [fo2000

‘// \"\ i | v cort) 5223000
i

=0 1

Once the first map segment has been scanned, the map is aligned with north and any necessary adjustments
of colors and size are made. Note from ver 2.5 a color adjustment proposal will appear by default. This gives
different reduction options with a preview option so you can decide which choices don’t distort the map colors
(which depends on the graphic image format). Hereafter, the definition of positions is made.

Try to avoid rotating the maps in steps other than +/-90° and 180°. If the maps are rotated in other steps, the
appearance on the screen will become distorted - text especially appears very unclear. The program will al-
ways keep track of north - providing that the coordinates have been entered correctly. BUT, if more maps are
stitched together, a full horizontal or vertical edge might be needed in order to stitch without blank triangles.

The positions are marked by clicking on the positions on the map where coordinates can be read or obtained.
Make sure to place the three defining coordinate sets as far away from each other as possible in order to be
able to maximize the accuracy of the definition. When you mark the first point, you have to tell the program
which coordinate system you are going to use. The coordinate system is usually printed on the map.

Paint 1 | point 2 | Point 3 | Resut |

—Pixel coordinates—————————
(222 24400) M 4

— Warld coordinates

% [East) IBDQDDD
y (Marth) |5223000

1 5k
X The four arrows indicate a fine adjustment of the pixel coordinates if e.g. an intersection between two
gridlines hasn’t been pointed out precisely enough.

% The menu for entering positions enables you to center the map around the actual point (or to get it inside
the area which is rendered on the screen).

= If a position is incorrect (or too poorly positioned) it can be deleted.
The last Tab Sheet to the right in the menu box for entering positions is "Result". This window indicates the
correlation between the entered coordinates and the pixel coordinates. One position is calculated based on the
two other positions and the deviation is checked. The deviation is categorized into:

Fine
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Not precise, but acceptable
Not acceptable

The third category result indicates that you have to look for possible errors or redo the definition. Note: The
levels of acceptance can be defined manually in the “points | options” menu.

You add more maps by clicking on the green arrow in the upper left corner of the window (repeat the previous
actions 1-4). Please notice that this menu item is used to add maps that are to be merged to the previous
map(s). Different map scales or map types are created as new maps.

£|

You align two maps by clicking on the icon with the two rotating maps.

=0l x|

Put two points on the map. After rotation they Rotate 90° clockwise |
will be on vertical ar harizontal line, depending
on choice below. For fixed rotations and Ratate 160° |
mirraring click the buttons. pate

Rotate 270° clockwise |

Line between points should be

© Yertical mirrar hotizantally |

& Horizontal

irror vertically |

Paint 1 Paint 2
(230 2039 (2630 2083)

Ok | Preview | Cancel I

When you click on the icon, the dialogue box shown above will appear. On the first map you can define a cer-
tain line as the horizontal or vertical line by clicking on two points on the map (e.g. two points on a grid line) or
perform fixed rotations. The program rotates all the additional maps so they are aligned with the first map - this
function is based purely on the coordinate definitions, which you have entered. After having created new maps,
the individual maps should be checked visually for possible errors, i.e. incorrect orientation. A misaligned map
holds incorrect coordinate definitions, which must be corrected. Then the map should be realigned.

&

Map collars, borders, etc. can be removed by using the cutting tool. When you click on the scissors the dia-
logue box shown below will appear.

=lolx|

Use this tool to cut edges on the map. Select
wihich edge, click in a cut line on the map and click
cut. If the cut line doesn't follow the map grid you
have ta rotate the map. Click the rotate button to
open the rotate tool.

Edge Rotation tool |
O Left

 Top

" Right

" Bottom

Ok I Preview | Cancel |

Choose which side of the map to cut then click on the map to indicate where you want the cut line to be and
then click on “OK”. It’s also possible to mark cuts off of all four sides before clicking on “OK”.
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You save the map by clicking on the “OK” button. When you save the map it's added to the list of maps that
WindPRO can use in the actual project. The map is saved as a .BMI file which holds the coordinate information
and file names for the new adjusted graphic files which are saved as .PXC files designated as .BO, .B1, .B2,
etc. At this point, the original graphic files can be deleted to save disk space.

Once the .BMI file has been defined and linked to the project, you can define the site center coordinates on the
map (for details see section 2.4.3.5 describing “view/set site center”).

2.4.3.4 GEO “world file” maps.

GEQ file

Double-click on GEO file to add one or more georeferenced world files that can be .JPG and .JWG files or .TIF
and TFW files. Click Add Files and simply select the file(s) in the list. Only the image files (JPG or .TIF) files
will be shown in the browser by default.

TE Q4609066 TIF 2500KE ACDSes TIF Image
% C4a096GE7, TRW 1KE TFW File

A small .TFW file holding the coordinate information must be available together with the main .TIF file holding
the bitmap. WindPRO performs geo-referencing based on the .TFW file and the number of horizontal and ver-
tical pixels in the .TIF file (so do not change the pixel size of the .TIF file without changing the info in the . TWF
file!). However, it can be a good solution to change both the .TIF file and the .TWF file if the .TIF file is very
large and far too detailed). Make sure that the .TFW file is stored in same folder as the .TIFF file and has the
same name. Please notice that the .TFW file does not hold any information on coordinate system or datum.
This must be known and given as input.

"5 Edit bitmap with world file = @

Map name/Description

Scale of map on paper Index in list
1 0 7
File(s)

File name(s)

[ Addfile(s) | [ Addfolder | [ Clear |

World file for 1st file in list

Coordinates for upper left comer in shown file. Please select
coordinate system below to match the coordinate.
X(East) Y(Morth)

Limit to commeonly used in country
Coordinate system Search

Europe UTM EDA0 (mean) -

Search

Zone
32z Default hd
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Add folder is used when you have a region or a large area covered by several georeferenced world files. By
linking to the folder where the files are, WindPRO will find and show the relevant background map in Maps and
Objects window. This is convenient in the case of a large number of files without knowing exactly which files
is/are relevant for the project. This option is for example usefull for projects in Denmark, where Georferenced
world file maps can be downloaded for free for the whole country and at different scales from

www.kortforsyningen.dk . When Add folder is used it is important that the files in the same folder have the
same scale and are of the same type.

2.4.3.5 EMD Online maps

ilidl

Online Map
(BMI)

Online maps gives the user access to download background maps from EMD server. It will automatically be

detected which map sources that are available for the site location. EMD will develop the service continuously
and add more and more sources.

"y Import data from EMD server | = '@
Setup

Available data creators:
OpenStreetMap

GeoCover: Black/White Satellite maps
GeoCover: Color Satellite maps

Description
OpenStreetMap creates and provides free geographic data such as street maps to -

anyone who wants them. More information is available here:
http:/fwww.openstreetmap.org/

View WindPEO Documentation: Online Data

MNext ] ’ Cancel

Figure 2 The online service detects which maps there are available around the location of the specified project
site.
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E Privacy warning |Z| |E| El

EMD-ON-line data requires a license from the senice operators. From 2009
only users with service agreement on relevant modules will have access to
the OM-line data. Therefore we will receive and log the user info listed below
when you press "Accept”, so we can check for legality and perform
statistics on the use of our ON-line senices in order to improve those. The
information will be kept fully confidential at EMD and will not be sold or
rented to any third party.

Customerhla: |

WP Username: |

PC Mame: |

Coordinate X: |

Coordinate ¥ |

Request Type: |

Cancel ‘

Figure 3 The service requires you to accept this "privacy warning".

Background Map Data g@@

Flease enter map specifications below:

Width (m) (00D

Height (m) {10000

File name |C:1Du-cuments and Settings\Per EMDWy Documne .

Auto file name setup ‘ Ok | Cancel ‘

Figure 4 After selecting the source, you can specify width and height of map. The resolution will typically be
automatically set to give a reasonably small file size that can be downloaded immediately, usually within a mi-
nute or so, depending on the speed of your internet connection. For some data sources you can choose reso-
lution.

The ON-line map is added to the list as .BMI files, the internal WindPRO background map format.
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2.4.3.6 Google overlay

L

Google
overlay

Google Overlay is used to import maps calibrated in Google Earth. In Google Earth, it is possible to add a bit-
et

map as an overlay using this icon *= lin the top bar. The bitmap can then be stretched, rotated and moved in
order to fit with the background of Google Earth. It might be useful to change the opacity to get a good match
between the whole image and Google Earth. The view in Google Earth shall also be vertical to the map to
avoid any distortion. Once the calibration of the image is done, right click on its layer and select Save as to
save the overlay as a kmz file. This file can finally be loaded in WindPRO as a background map with the
Google Overlay import.

2.4.3.7 WMS

g

Import from
WMS server

A Web Map Service (WMS) i a standard protocol for serving georeferenced map images over the Internet that
are generated by a map server using data from a GIS database. WindPRO has setup some WMS servers, but
users can add WMS servers to the list. The WMS maps is saved in BMI format

Select the WMS service from the dropdown menu and then the relevant layers of available data. Define the

area size (same height and width). The picture width/height defines the number of pixels that the image shall
have. The limitation of the allowed number of meter/pixel depends on the WMS server.
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WMS sernvice: KMS - Topografisk rasterkort over Danmark i malestoksforholdet 1:25 000 EE]
Only show senvices with coverage at the site position

[ DTK/Kort25

[ DTK/kort25 gra

O DTK/kort25 daempet
DTK/kort25 klassisk

It is possible to add WMS server to the list by clicking on the three dots to the right and then on Add.

http:/fows.geobase.cafiwms/geobase_en?senice=wms&request=GetCapabilities&version=1.1.1

The GetCapabilities URL has to be found on the homepage of the WMS provider.

2.4.3.6 View and set site center
When you click on one of the attached maps and then on the View/set site center button shown below,

# . | Description | Format | Scale | Site center on map | Path

0| Eheltoft 1:25000 | Bitap format ~ |1:25. |ves | CwindPRO DatalSan

1 Ebeltoft 1:500.000 Bitmap format 1:500.000 Yes CUMIndPRO DatalZan

2 ‘Bitmap map: Ebes0k.... Bitmap format 1:50.000  Yes CAMIndPRO DatanZan
1| | LI
Edit Remaove Yiewsset site center | Scale column widths |
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either the map will appear, or a square on the globe showing you that your site center is outside of the defined
map (see below). If the site center is outside the defined map, either move site center or redo the geo-
reference.

L N

i

In the example shown above, the squares show the locations of the attached maps on the globe and the red
cross shows the present location of the site center. The red line points to the center of the map that you are
currently trying to view. To move site center inside the map, simply click inside the red square.

2.4.3.7 Blank map

If no maps are available, you can still enter objects graphically by using a blank map, which is simply a white
background that is automatically scaled to your project design area. A blank map appears automatically if there
are no other maps defined.

2.4.3.8 Some map window features

Zoom: 100 % E=HESE =

100k Topo map v|[100% = UTM WGS84 Zane: 14 -

S0 L LA Gl CE R e S 2
i =2 2 NN = y SNl =

2 FERREN e RIS N S

A I { 3 -

= = : (=

— R TN e T T

In the top bar of the map window, you’ll find two buttons to the left.

First one creates a .bmi file (WindPRO’s native background map format). This .BMI file is then including “what
you see” on the map, like objects etc. The map is immediate loaded after pressing the button. If you have a
large wind resource map file or detailed water depth map, that takes long time to render, it can be efficient to
have a “hard copy” where you save the render waiting time.

Second one simply copy the map to clipboard, for pasting into like Word for documentation reports.
The zoom as well as the coordinate system and coordinate zone can at any time be changed by the drop down

boxes. Zoom can also be changed by scroll button on mouse. Coordinate system choices can be limited to the
country relevant ones to “reduce confusion”. EMD maintain a list that pairs countries and coordinate systems.
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UTM WGS84 Zone: 14

Show grid
Show labels

Step:  1.0000 m (converted to * in Geo systems)

Line color: | I NEEENE ~ -

I ey
Ak

Line width: 1
A = \
ﬁ sl

The button between the zoom and the coordinate system is the grid button which allows showing a grid in the
selected coordinate system. It is possible to have the coordinates shown as label and to define the properties
of the grid.

2.4.3.9 Where to find other maps on the Internet?

In the USA, maps can be downloaded as zipped *.DRG files. They are either free or can be purchased for a
relatively small fee.

Try these Internet locations:

www.mapmart.com

Ittp://data.geocomm.com/dem/demdownload.html]

After downloading, the unzipped files can be attached to the WindPRO project as described in section 2.4.3.4.
Please notice that the world map files already are georeferenced and thereby easier to use.

In Europe, a site with links (mainly for commercial map products) is:

http://www.eurogeographics.org

2.4.3.10 Merge maps

With the merge map button, more maps can be “glued” to one map, although it requires all has same scale.
Simply press the button and select the maps to be glued in the browser. The glued map will then be saved in
the list as a new map.

2.4.4 PP Tab Sheet: Addresses

In the Address Tab Sheet shown below, you enter the address of the relevant costumer, the electricity compa-
ny, the county, etc. You can check one of the addresses, which means that this address will be printed on all
printouts.
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Proiect properties b _l_l- jm] il
Project and site | Coordinate system | Background maps  Addresses
i Connected addresse
[EEMD Dautschiand Mame:  EMD Deutschland =]
Ferson
Address: Ludwig-Erhard-Strasse 10
34131 Kasself Germany
Tel.: +49 {0h561 3161399
Fax +48 (561 34339
il emd@energie-online.de
WA w21 .ok
Checked address is used in all reports Ll
(= | Browse Edit Copy address | Copy all

Ok | cancel |

The buttons are as follow:
New: Create a new address.

Browse: Look in the list of addresses used in previous projects in order to use a previously typed address.
See section 2.4.4.1 for further details.

Delete: Remove the highlighted address from the project.
Edit: Edit the highlighted address.

Copy address: Copy name, person and address to the clipboard in order to paste them into a text document
e.g. a letter, a fax or an address label to send with the calculation reports.

Copy all: Copy all fields in the address record to clipboard
Besides the fields shown in the above screen, you have some additional "user-fields" in which you can add
project status, costumer number referring to other costumer databank, more telephone numbers, contact per-

sons, etc. All fields are shown below. The field lengths are practically unlimited, but remember that if you wish
to use them in other databases, there might be a limited field length.
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=1olx]

Addres

Mame: [\Sfel

Ok

Person:l

Cancel |

Address #1: IHUmbala 2

Address #2 IReykavik

Address #3:|

Address #4:'

Telephone: |23454EE
Fa: |5845EEE

Alternative: I
Alternative: I

e-mail: Itest@ugdus.is

Home page:l

User#1: |

User#2: |

User#3: |

User#4:|

User#s:l

User#E:I

User#?:l

Uger#8:

User #9:

User#10:

2.4.4.1 Address list browser

When you browse for addresses, you will get a list of all addresses in previous projects which are included in
the project browser search path.

[l address List =lolx|
Filename /| Mame | Person | Address1 | Address2 | Address3 | Addressd | Telephone | Fax
CUMNGPRO Datalver 1 projects'NE... NEG-Micon Alsve] 21 3900 Randers 5710 5000 FT105001 4
C:WindPRO Datatver 1 projectsine...  Anders Bundodrd  Rerhokvej 76 9370 Hals 9825 4001
CMNAPRO Datatver 1 projectsine... Test tyestvej 2
CUMNGPRO Datalver 1 projectsiNE...  NEG-Micon Alsve) 21 500 Randers 87105000 7105001
CUMNGPRO Dataver 1 projects'NE... Banestyrelsen, .. Morlen Stender .. Sabvgade 40 opg... 1349 Kebenhavn K 331 40400 3391 1285
CUMINGPRO Datalver 1 projects'NE... 1S Nordiylandsy... Jargen Saxov Posthoks 51 9310 Vodiskov 9954 5454 9954 5455
CWINdPRO Datatver 1 projectsiig. NEG-Micon Alsvej 21 8900 Randers 87105000 87105001
CUMNGPRO Dataver 1 projsctsiNE... VINDKRAFT PRO... Endrs Dingser Fostbox 30 Sandslimarka 53 5043 SANDSLI +47 55997242 +4T 55897241
CUMNGPRO Dataver 1 projectsio... 1S Nordjylandisv... Jargen Saxov Fosthoks 51 9310 Vorlskov 9954 5454 9954 5455
CWWINdPRO Datalver 1 projectsio... VINDKRAFT PRO... Endre Dingser Fosthox 30 Sandslimerka 63 5049 SANDSLI +47 55997242 +47 55997241
CWINdPRO Datatver 1 projectsiT. NEG-Micon Alsvej 21 8900 Randers 87105000 87105001
CUMNGPRO Datalver 1 projectsnT ... NEG-Micon Alsve) 21 500 Randers 87105000 7105001
CAMNGPRO Datalver 1 projectsiNT... NEG-Micon Alsve) 21 5900 Randzrs 5710 5000 710 5001 J
CUMNGPRO Datalver 1 projectsiNg... NEG-Micon Alsvej 21 3900 Randers 57105000 5710 5001
CWMINdPRO Datalver 1 projectsitie Bonus Energy AfS Fabrikswej 4 7330 Brande grE1122 9718 3086
CUWMINGPRO Datalver 1 projectswp... MEG-Micon Alsve) 21 8300 Randers 87105000 &7105001
CAMNGPRO Datalver 1 projectsiOp... NEG-Micon Alsve) 21 5900 Randzrs 5710 5000 710 5001
CUMNGPRO Datalver 1 projects'Pe... Peder Viladsen  Holmeve) 3 3305 Samsn 3659 0761
CWMINdPRO Datalver 1 projectsiPe. Banestyrelsen, Morten Stender Salvgace 40 opy 1349 Kwbenhann K 331 40400 3391 1285 _I
4| | »

X cava

When opened with the browse button from Project Properties; if you double-click on an address, WindPRO will
return the selected address. You can also return the address by highlighting and clicking on OK.

The address list can also be copied to other programs simply by making your selection the same as you would
in the Windows Explorer (with the <Shift> key and/or the <Ctrl> key held down when clicking), then right-click
and select “Copy”. The entire address list with all fields can then be pasted into a spreadsheet. This can be
useful when making status reports on all projects or transferring addresses to other software programs as
general costumer databases.

© EMD International A/S ¢ www.emd.dk e WindPRO 2.9 ¢ July 2013



2.5 BASIS — Project design, import/export, calculation, print ¢ 69

2.5 BASIS - Project design, import/export, calculation,
print

2.5.1 Introduction to establishing a project

When the project properties have been entered, the actual project design work can begin. In this chapter we
will describe how WTGs or other objects are entered and how general object editing, copying and im-
port/export work. Other object inputs will depend upon the calculations you wish to perform. These other ob-
ject inputs are described in the relevant chapters.

2.5.1.1 Map

WTGs and other Objects must be entered via the maps. Click on the map button to open the map window you
prefer to create the objects into.

If one or more maps have been linked to the project, these maps can be invoked by clicking on the 5 map but-
tons.

g

© Qe

Please notice that when you enter objects via maps, if you hold the <shift> key down while selecting a tool, this
tool will become a default. This makes it possible to enter several objects with the same object properties, e.g.
a series of noise objects with the same distance and dB requirements, or a number of parallel rows of WTGs
etc.

You can insert bookmarks on the maps by <Ctrl+k> <1> for marking the first of up to 10 bookmarks, then <Citrl
+ 1> for GOTO bookmark 1, etc. This makes it possible to move quickly between different “sweet spots” on
your map.

2.5.1.2 Object List
0

The Object List can be opened parallel to the map. This is very useful to interact between the map view and
the Object List view. In the Object List view, objects are marked with a red x if there are errors associated with
the object (typically missing data that the object links to, or missing height information (TIN) where the object is
placed). The latter error shows a red x in the Z-value column, only if the object is set to get its Z-value from the
Digital Height Model (DHM), which in this case means the calculated Triangular Irregular Network (TIN) (see
Section 2.8.2.2).
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&) Objects =1 3|
Description Locked X(East) Y(North) z Type System label |Userla © |Result (most resent) =
*‘9651 ] 586.182 2 i 2.082 MWh/y: 4165 h; 47,5 % CF; 9.7 m/s; Wake eff: 96,7 %: Goodness: 113 %
9854 586.382 3.862 290,8 | Existing V| 4 % CF; 9.5 mfs; Wake eff: 9 oodness: 112 %
3 |11054 O 585.997| 924.150 291,5|Existing V| 10 2.915 MWh/y; 4417 h; 50,4 % CF; 9.6 m/s; Wake eff 97.3 %: Goodness: 0 %
11055 O 585.897| 924.369 296,2 |Existing V| 1 2.983 MWh/y; 4519 h; 51,6 % CF; 9.8 m/s; Wake eff 974 %: Goodness: 0 %
3 |11056 O 585.967| 924.600 312,5|Existing V| 12 3.098 MWh/y: 4694 h; 535 % CF; 10.2 m/s: Wake eff 97.5 %: Goodness: 0 %
& |Camera: Air-view.jpg Target [TV East: 586358 Morth: 924065 (4)) [ 567.919 923.689 645,0/Camera 13
Statgen-old mast | 504.142 923.902 160,0|Site Data 14
X| @ Local wind data | 567.128 923.661 248,9|Site Data 15 ]
*»|Old met mast Gillespie O 584 145 923 907 160,0|Meteorolo 17| 940 m/s @ 30,0m; 0.00m/s @ 10,0 m
@|Local wind data- MCP with Malin Head O 586492 923900 299 2|Site Data 25
& |Site data 12 sectors; Radius: 20.000 m (9) O 586660 923 889 297 7|Site Data 26
3 I BB New local raw wst TEST ROSE 1 586762 923 789 278 5|Site Data 31 I _},LI

In the Object List you can select several objects in the same way you would in Windows Explorer. The selec-
tion will then work on the map also. For example you can then move all the selected objects in one operation
by dragging them to a new location on the map. Note also the right-click features available for selected objects
in Object List, such as Delete, Edit, Copy or import/export (described in details later).

Note the feature “Results”, which show the most recent main calculation results for some selected objects like
Noise Sensitive Areas or WTGs. These results can also be shown as labels on the map, and they can be cop-
ied to clipboard — a very efficient way when analyzing a special case where many different smaller adjustments
are performed.

A special feature for Line or Area Objects is the ability to center the object at the point where the linked data is
on the map. This may help you find where the imported data in line or Area Objects are located and then pos-
sibly locate import errors.

It is possible to edit the object data direct in the object list, without opening the object. E.g. coordinates, user
labels, description — just click in the cell and it goes into edit mode. It is important to try to get a little “feeling”
about when object are selected and when a cell is selected, while the possible actions are different. E.g. you
can edit selected objects, exporting etc. when objects (line(s)) are selected, while you only can edit the specific
cell when a cell is selected. When a cell is selected it turn yellow, to make it easy to distinguish between cell
and object selection.

2.5.2 Entering, moving, snapping, and selecting WTGs (and other ob-
jects)

WTGs can be created as individual WTGs or as rows with fixed in-row distance and WTG type. It's always
possible to turn a row into individual WTGs (with a right-click) and still be able to edit the coordinates and WTG
type individually afterwards. The WTG type must be listed in the WTG Catalogue and so, must first be created
in the Catalogue if not already listed in it. In energy production calculations for single WTGs (WIND ATLAS),
the hub height can be changed during the calculations without having to create all the possible hub heights in
the WTG Catalogue.

After you have entered WTGs via a map, you can position it at the correct location by clicking on the WTG
mark and dragging it to the desired location on the map. You can fine tune the position by holding down the
<Ctrl> key and moving the selected object with the arrow keys. You can also link an object to another by hold-
ing down the <Crtl> key when moving one object towards another object. A hook appears to illustrate the acti-
vation of this “snap” feature.

To select an object when a number of objects are positioned close together, you can move the cursor over the
group of objects to get a drop-down list of the objects. You can then select the one you wish to move or enter
properties for.

For rows of WTGs the following rule applies:

Place the cross hair inside the center mark, left-click and drag to move the row parallel to its original position.

Place the cross hair inside an outer mark to rotate the row around the opposite outer mark. Hold down the
<shift> key while dragging an outer mark to change the in-row distance.
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Activating the "new WTG" icon creates new WTGs by clicking on the desired position on the map. The follow-
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Object Tab Sheet: WTG(s)

ing window will appear.

| WTG data (Mot found: hub: 0,0 m (TOT: 0,0 m) (136))

Position  Layers | WTG(s) | Visual | Miscellaneous | Description

WTG type:
Hub height [m]:

Design standard:

Displacement height:

VESTAS V112 3075 112.0 101 |v

VESTAS WP27 test 3000 90.0 10!
VESTAS V19 90-19 15.5 &l
[VESTAS V112 3075 112.0 101
VESTAS V90 LF 3000 80.0 10!

VESTAS V39 500 39.0 101

Siemens SWT-3.0-101 3000 101.0 10!
Siemens SWT-3.0-101. DD-CJ 3000 101.0 10!
VESTAS V25 200-30 25.0 B

VESTAS V44 600 440 101

NEG MICOMN NM48/750 750-200 45.2 101

< More WTGs = -

m (Will be subtracted from hub height in PARK calculations)

Number in row: Row angle: In row distance: | 300,0 RD
Symbol color: 3121 Wi, 140,0 m total height

Entering new WTGs:

=1k
[=]

Cancel

Prev

With the "Number in row" it's possible to create not only one WTG at a time, but also a row of WTGs with same
in-row distance and on a straight line.

The WTG type is selected from the WTG Catalogue via the drop-down list, which holds the last 10 WTGs
used. Select <more WTGs> to access the WTG Explorer (see figure below), where you can build different
search profiles and select these in the WTG Explorer. This makes the searching and selecting of a specific
WTG type easier and faster. Note from the Setup you can edit the search path, and thereby decide where to
browse for turbines (in which folders). By default you browse in the WindPRO Data\WTG folder and the current

project folder.
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" WTG Explarer n—— L 1 *- > = | (] | ]
Data Search profile  Setup Update
|
Name Source Valid | Grid connection Power| MNoise| Visual
- B0 Hz turbines curve count count count
-~ Clipper ECOTECNIA 500 41.0 101 EMD Mo 50 Hz 0 0 (
- Ecotecnia ECOTECNIA 600 44.0 101 EMD Mo  50Hz 0 0 C
-~ Enercon ECOTECNIA 1250 1300-300 62.0 10! EMD Yes 50Hz 1 2 1
-~ Fubrlander ECOTECNIA 1670 1670 74.0 10! EMD Yes 50Hz 1 1 1
g;”:';rls:d ECOTECNIA 1670 1670 80.0 10! EMD Yes 50Hz 1 0 1
Lagerwey ECOTECNIA 2000 2000 80.0 10! EMD Yes &0Hz 1 0 1
Made ECOTECNIA 3000 3000 100.0 10! EMD Yes &0Hz 1 0 1
NEPC ECOTECNIA 640 640 44.0 101 EMD Yes A0Hz 2 1 V)
- Nordex ECOTECNIA 750 750 48.0 10! EMD Yes &0Hz 2 1 5
- REpower ECOTECNIA ECO110-3MVV 3000 110.0 10! USER Yes &0Hz 2 0 1
- Siemens ELKRAFT 1000 50.0 10! EMD Mo  50Hz 1 0 C
Il - suzion ELSAM 2000 61.1 10! EMD Mo  50Hz 1 0 C
- Torres ENMERCON E-101 3000 101.0 1! EMD Yes &0Hz 6 6 4
- Turbowinds ENERCON E-101 3000 101.0 1 EMD Yes &0Hz 6 6 4
--Vestas ENERCON E-112/45 114 4500 114.0 H EMD Mo  &0Hz 1 1 1
- Winwind ENERCON E-18 80 18.0 101 EMD Mo 50 Hz 1 1 C
ENERCON E-30-2.30 200 30.0 10! EMD Mo  &0Hz 2 10 C
ENERCON E-30-3.30 300 30.0 10! EMD Mo  50Hz 1 2 C
ENERCON E-30/3.30 E2 300 30.0 10! EMD Mo  50/60 Hz 1 1 1
4 n

)
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In the list you can sort by the different columns by clicking in the top of the column.

After having selected a WTG, it's possible to look for different power curves, noise data etc. by deselecting
"Always use default" (see below).

WTG data (3*VESTAS V112 3075 112.0 10! hub: 84,0 m ( — |I:I |i|
Position | Layers [WTG(s) | Visual | Miscellaneous Desc|WTG data (3*VESTAS V112 3075 112.0 10! hub: 84,0 n

WTG type: | VESTAS V112 3075 112.0 10! - |_| Cancel |

: -[4.0 [ Always use default values
et Show only valid detail data  [] Adv.

Power curve: |Leve| 0 - Mode 0 - - 08-2011 - |
Noise data: |Level 0 - Mode 0 - - 08-2011 v
Visual data: |Defau|t - |

eGrid data: |Defau|t - |
'| Design class: |:|

Design standard: |Unknnwn
Displacement height:mm (Will be subtracted from hub height in PARK calculations) Mext

MNumber in row: Row angle: In row distance: | 300.0 RD
Symbol color: 312,1 W/, 140,0 m total height

Here 5 different sets of noise levels appear, and corresponding power curves will be selectable. It’'s the users’
responsibility to select matching power curves and noise data, if these are coupled as for the WTG above.
The “Adv.” (Advanced) checkbox will be explained later.

After having entered the WTGs on a map it’'s easy to move them:

Click once on a WTG row to select it. Activate the center selection mark and drag the object sideways. Activate
and drag an outer selection mark to rotate the row. Activate an outer selection mark while holding down the
<Shift> key in order to change the in-row distance between the WTGs.

i T NN S - R

7 6629m |2*VESTAS WP27 test 3000 90.0 10! hub: 90,0 m (TOT: 135,0 m) dist 349 m (3,9 RD) angle: 85° (68)

In the info field in bottom or the map screen, the distance in m as well as in Rotor Diameter (RD) is shown con-
tinuously updated, as well the hub height as total height (TOT) is shown.

2.5.2.2 Object Tab Sheet: Position

By a right-click and selecting properties, the input window for a WTG or any other object will appear, and more
details can be entered. The Tab Sheet "Position" is common for all objects. Here you can enter the exact coor-
dinates. The Z-coordinate can be entered or read automatically from a Digital Terrain Model calculated on the
BASIS of a Line Object (Height Contour Map), but then the object has to be inside the TIN radius, see Line
Object. A description can be entered and used as label on map. It's shown in the Object List and will be shown
on printouts too. You can also enter a "user label". The software automatically gives a "system label", where
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the first created object gets no. 1, the second no.2 etc. These system labels can never be changed. Therefore
you have the opportunity to assign your own user label to objects, e.g. for a special numbering order in your
WTGs or other objects. Later on (in “Printing Reports”), you can choose to sort the WTGs by user label instead
of system label and thereby obtain full control. If you use letters in the user label, normal alphabetic sorting will
be used.

On the map following labels can be visible next to the object:

Description,
User label,
System label
Coordinates or
None

WTG data (3*VESTAS V112 3075 112.0 0! hub: 84,0 m ( oy ill I

Position | Layers  WTG(s) | Visu{WTG data (3*VESTAS V112 3075 112.0 10! hub: 84,0 m (TOT: 140,0 m) dist: , '-.‘

i
|F‘nsmnn Userdefined - ‘ ﬂl i
X(East) 586.855)
Y{North) 924 547]
LR Putematically fom TIN (380.0 m}
Description: |3’VESTAS V112 3075 112.0 10! hub: 84,0 m (TOT: 140,0 m) dist: ‘

User label- | ]

Prev
[T] Position locked

’rLahel on map- Next

(%) Mone () User label () Coordinate
() Description () System label () Result

Under the Tab Sheet "Position" you can enter the exact coordinates. The Z-coordinate can be entered manual-
ly or read automatically from a Digital Terrain Model calculated on the basis of a Height Contour Map. Descrip-
tion can be entered and used as label on map. NOTE: Performing a WASsP calculation, an entered Z-value
does not make any difference in calculation result. This calculation will always define the Z value based on the
elevation data.

2.5.2.3 Existing WTGs Tab Sheet: Statistics

-

Existing WTGs are created the same way as the new WTGs. The only difference is that it's possible to input
statistical data, i.e. actual production data, for the existing WTGs and thereby compare the energy production
calculations. In a PARK calculation the results will be grouped in new and existing WTGs respectively, includ-
ing information on the impact of the new WTGs on the production of the existing WTGs. How existing turbines
are handled in PARK calculation reports is also decided by setting in tab “Miscellaneous”.

© EMD International A/S ¢ www.emd.dk ¢ WindPRO 2.9 ¢ July 2013



2.5 BASIS — Project design, import/export, calculation, print e 74

[ M WTG data (9850) E) s |

osition | Layers s atstcs | Visua iscellaneous | Production data | Description
Positi Lay WTGH Statist Visual | Miscell Production d D ipti Ok

Annual production all WTGs in this row: *) ZEEERN MWhiyr 2 :
Cancel
Annual normalized production per WTG: 2.383.0  MwWhiyr

Statistical basis for normalized production: 32 months

|
|  Production source: Imported coordinate precision:

' |\nformed by owner, long term corrected

I |
Prev [
I

The tab “produ-ction data” is more detailed production data, that (;an be used with the >2.8 “Performance
Check” module.

2.5.2.4 WTG Object Tab Sheet: Visual

Here, the rotor angle (see Chapter 5, Photomontage) and the rotational speed for the WTG rotor can be speci-
fied (see Chapter 5, Animation module), and the Aviation light marking can be defined (see Chapter 5, Photo-
montage).

%! WTG data (9850) ). e |

PUSiiiunl Layers] WTG[S)] Statistics Visual lMisceIIaneuus Production data] Deacripiiun]
General
[+ Render WTG Only used when "User selected” on tab "Use Cancel
[v' Show as WTG symbol objects” in camera object

Raotor angle: ]

u) At 0 degrees one blade points up. Leave blank for random angle.

Animation
Rpm start (cut in): | rom 24,5 rpm, Tip 50 mis] *)

Rpm nom. power: rpm [30,0 rpm, WindCat] *) |

[v" Show defaults
*) Leave blank and default values will be used - these are read from WindCat if present, else I
calculated from standard Tip speeds (m/s): 50 (start) and 70 (nom).

Warning lights. Positions and frequency |
[ Red. Top, 1Hz Check the wanted light(s) for this
[ White, Tap, 0.5 Hz WTG - note you can apply to all

WTGs from “Multi Edit” Use the
button or right-click the list to view

- the lights tools.
Options_.. -
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2.5.2.5 WTG Object Tab Sheet: Miscellaneous

' — — 3 e
H{WTGdata (9850) - =1

Positionl Layers | WTG(s}l Statistics | Visual Miscellaneous | Praduction datal Description |

[v Show 1-2 distance circles/ellipses around WTG symbol's

1
" Invisible
@ Circle

(" Ellipse
Ffxis Radius in meters Line color Width Angle
Major | 04 40000 «[Total height (] | [~ [~ [1 [ 000 deo
Minor | 0+ 0,000 «[Rotor diameter [1_v | [~ Angle relative to row angle
2
" Invisible Mext |
" Circle
|| (@ Ellipse
Axis  Radius in meters Line color Width Angle
Major | 04 30000 +|Rotor diameter [m v | [l v -] [2 [250.00 deg
Minor I 0 +| 7.0000 *|R°t°’ diameter [ITIL| [~ Angle relative to row angle
[~ Treat as Park WTG (influences how it appears in printouts)
I *) Notice: production should be corrected to normal wind year.
L - _ T W ... - - i i

In the Tab Sheet "Miscellaneous" you can enter:

'

ncel

Distance circle/ellipses — this is often useful for project design. It's activated by right-clicking on WTG symbol
and checking "Show distance circle". Two circles/ellipses can be established and the radius can be made de-
pendent on WTG main size specifications. Color and line width can also be specified.

An example of how to use the distance circles to both ensure the distance to settlements (law requirements)
and to existing turbines (turbulence).
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The “Treat as PARK WTG” means: If checked, the turbine is handled as a part of the wind farm to be calculat-
ed. The results for the existing PARK WTGs will appear at main results and take part in the PARK Total as well
e.g. in time varying calculation results.

In NOT checked (default), the existing turbines are considered as “reference turbines” and are reported on
separate page and do not take part in the totals or time varying results. As reference turbines it is possible to
get a check of calculated versus actual production (Goodness) as part of the reference turbine print.

2.5.2.6 Object Tab Sheet: Layer
(See layer structure, Section 2.11)

2.5.3 Clone object (copy) and multi-editing

Two useful tools are available for all types of objects.

2.5.3.1 Clone object

Select one or more objects to clone (copy) from the map or the Object List. Select an object simply by clicking
on the object with the left mouse button. Select additional objects by holding down the <Ctrl> key when clicking
on objects on the map or multi-select in the Object List as you would in Windows Explorer. Once the objects
have been selected, click on the right mouse button, then select "Clone Object" (go to the right from the top of
the menu "New WTG | Map >" and a local object menu appears) (see below).

Create L4
Zoom k
Scale r
Mew WTiG Y13 Set zoom and scale
Properties Clone u:uI:u.]ect
Cenkre sike
Delete ;
' Set center af site
Split o i
Goko coordinate
Show distance circle Select swvmbol »

The cloned objects are placed 100 m East and 100 m South of the original ones. If the original object positions
are locked, the cloned objects will be positioned at the exact same coordinates as the originals. The cloned
objects can be moved normally when not locked. Cloning is a useful feature, especially for the terrain data ob-
ject (see the module Energy Calculation), since you don’t have to enter values twice e.g. two roughness classi-
fications nearby each other that are almost identical. It's also a good way to ensure that parallel rows of WTGs
have identical properties.

2.5.3.2 Multi-editing

When working with many WTGs or e.g. noise sensitive areas, where you need to change the WTG type in
general, the hub height or noise emission data, or attach all objects to a height contour Line Object in order to
read the Z-coordinates automatically, multi-editing is an efficient way of changing the characteristics for a large
number of objects.

The Multi-editing tool works either by starting to select the objects to edit (possible with different WTG-types if
e.g. the Z-coordinates are to be changed) or by firstly starting the "Multi-edit-window" and secondly selecting
the objects to edit.

p-

Start the "Multi-edit" tool by clicking on the symbol shown to the left. The "Multi-edit" window will appear as
shown below.
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B3 Mutti Edit e _ o] x|
Position | WTG properties | Row properties | NSA properties | Shadow properties ' Camera properties | Render properties | User text properties | Control point properties
Apply
WTG type: IVESTAS V112 3075 112.0 10! 2l ] _I Symbol color:

- B4 0 [ Always use default values Close
ARGk Show only valid detail data [] Adv —J
Displacement
height:
Power curve: |Level 0 - Mode 0 - - 08-2011 v ‘:I
m S
=
Noise data: [Level 0 - Mode 0 - - 08-2011 v L"”SJ
Visual data: | Default v Aviation light | Next
eGrid data: |Default v Rotor angle:
Design standard: |Unknown v | Design class: v ‘: o
Show 1-2 distance circles/ellipses around WTG symbol's [JRandomize
QO Invisible At 0 degrees
Q Circle one blade points
O Ellipse up.

Axis  Radius in meters Line color Width Angle

Major | J+[ -1.0000] | “ | J= =] [0 [0 deg
Minor I ‘1|+| -1 OOOOH X | Angle relative to row angle
O Invisible

O Circle

QO Ellipse

Axis  Radius in meters Line color Width Angle

Major | AJ+[ " -1,0000]-| 3= =] [0 [ 1.00] ceg

Select which properties to edit as shown above, e.g. the WTG type. There are different ways of Multi-editing
present different choices to edit different types of objects at the same time. Only the relevant changes for each
object are performed. The program will notify you of the different selected types of objects before handling.

2.5.4 Import/export and copy/paste of object data

Electronic exchange of data is becoming more and more common. You may receive coordinates for objects
(WTGs, neighbors, etc.) via an email that you don’t wish to enter manually. Or, you need to make some
changes to a wind farm layout with the aid of a spreadsheet calculation. Maybe you want to copy all noise sen-
sitive areas to shadow receptors at the same positions, or copy a roughness rose from one project to another.
All of these operations as well as many others can be performed with help from the import/export and
copy/paste functions.

The Object List window shown below is from where these functions typically are used. But it is also possible to
export by right click on an object on the map and export from there.

Objects [ ][ ]S
| | Description | Locked | K(East)| Y(North) | Z| Type | Syste...| Userla..| Result (most recent)
|! Camera: Mvc-299f_rot1.jpg Target.. No 188.891 422061 120,3 Camera 3 -
|! Camera: Mvc-305f_rot1.5.jpg Targ... No 185.928 422965 1463 Camera 4

To export (copy) one or more objects, simply mark the objects by dragging when holding left mouse button
down or, as in Windows Explorer, by holding down the <Ctrl> key or, by marking the first selection and then
holding down the <shift> key when marking the last. When objects are selected, right-click and get the menu
shown below:
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Edit selected objects Enter
Delete selected object(s) Del
Clone chject(s)

Export b
Import »
Select all Ctri+A
Copy object(s) Ctrl+C
Copy result(s) Ctrl+R

Choose “Copy object(s)” and all the stored information for the objects is placed in the Windows clipboard. The
data can be pasted back as new objects or as a replacement of the copied data with the changes made in a
spreadsheet, e.g. adding a user label (see next section).

2.5.4.1 Copy/paste for remote editing of object data in spreadsheet

From the clipboard, you simply paste the objects into a spreadsheet (or into the Object List in another project)
and if into a spreadsheet, the list appears as shown below.

Descriptic Object type System lalObject ID X Y z Object de: User label File name Hub heigh Productio Use defau Power cur
9850 Existing WTG 5 1 186530 424058 325,6 9850 C:\Users\; 40,5 2383 yes
9852 Existing WTG 6 1 186308 424183 332,5 9852 C:\Users\; 40,5 2501 yes
9853 Existing WTG 7 1 186220 424382 345 9853 C:\Users\; 40,5 2632 yes
9851 Existing WTG 8 1 186224 423942 289,7 9851 C:\Users\; 40,5 2346 yes
9854 Existing WTG 9 1 186442 423838 287 9854 C:\Users\; 40,5 2321 yes

Paste from here if you want to replace object data

Paste from here if you want to create new object by type

Paste from here if you want to get a pop up list for selecting object type

The following properties are common for all object types:
Description — Same as in Object description
Object type — Name, identifying type of object (see later in list).
(The properties listed above will not be used when copying changed object data back to the Object List).
System label — unique internal number assigned when the new object is created (cannot be edited).
Object ID — Number OR Text, identifying the type of object (see list later in 2.5.4.5)
X — East coordinate
Y — North coordinate
Z — Elevation (above ground level)
Object description - (User specified description, if no user description it is auto generated)

User label - (User label e.g. internal numbering for sorting in printout)
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Lastly, depending of the type of object, additional information such as Hub height and WTG type for WTGs.
See Section 2.5.4.4.

Data can now be modified in the spreadsheet and copied back to object list, see what to include in list shown
above.

In the figure below, you can see how the copied 16 existing WTGs in the Ebeltoft DEMO project have been
given a user label corresponding to the correct WTG number. This can be used later for deciding the print or-
der in reports.

Maps and Objects 3 _I_I- m] ll
Wiews Window Help
& O JRTETET]  Jebclor: 1-25000 1:25000 Zoome I
&) [ system label [ User label [Ebeltaft 1:25000 (1:25000) 4| |1un:
] s '
2 o | )
,? 35 BRED q
[+ 36 fa k
P 37
38 *
& 3 18 it
40 15 &
& 41 14 n.
: 42 13
3
i 43 12 )
44 1 &
& 45 10 ¥
H 45 9 %
47 &
B 48 7 P
sesle 49 6 (=)
Seale 05 I @
= 514 I
Zoom 52 3 \
Zoom 332 O |
- 54 1 | \\___3__- A
Kl | | UTMEDSO Zone: 32 East: 603360 Morth: 6225035 0.4
e
2.5.4.2 Export data from object list
Export 3 Export object position(s) to a Shape file
Import 4 Export to file...
Celect all Chrle it Export object position(s) to a waypoint GPX file
Copy obiect(s) ChleC Export to Google Earth kmz-file

There are at present 4 export options:
To shape files (for import in GIS software), a .shp file is created.
To file — a WindPRO object file (.wpobjects) is created — this is an efficient way to transport objects
from one WindPRO project to another — this includes all data “behind” the objects.
To waypoint GPX file, the “standard” within GPS, meaning this is the format that can be imported into
a GPS.
To Google Earth .kmz file, see chapter 2.16

2.5.4.3 Import data to object list

Import 4 Import placemarks from Google Earth KMZ file...

Select all Cirle Ao Import from file...

Copy obiect(s) ChrleC Import placemarks from a waypoint GPX file...

Here are at present 3 different options:
From Google kmz file, the points in the file (e.g. turbine positions specified by client) will be established
as control marks in WindPRO. By copy to like Excel and paste back you can change the controlmarks
to the wanted object type.
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From file — the native WindPRO *.wpobjects can be imported including all object information’s.
Waypoints from GPX file, the GPS file format, see additional options about GPS coordinates below.

If you have data in a GPS, you need getting the data into a spreadsheet before copying. This can be done
simply by typing data from the GPS screen into a spreadsheet. Or, in the case of a larger number of GPS
points, by importing GPS data into a PC (a special cable is required to do this). Free software can be found
on the Internet — e.g. at www.gpsu.co.uk, or purchased together with GPS. Shown below is an example of the
screen in the free GPS software, GPS Ultility, after downloading waypoints.

tiln _40.7) - _2Z2now -Waypoints
|| GPS Utility (3.10.7) - [PN_22 2000 - Waypoi

File GPFS PBecord Yiew Tools Options ‘“Window Help — Elil
pof po oy Bl @@l [T 2 s)_JlAl R e e | umies | wesed
|Tn Ianrd'inaﬁ:\ |‘Qthn1 |'1“|O |A1T{m{[“nmm(=\n1' ﬂ
niog 231 582714 ANTA554 Flaa TR =21
nin 3317 RA25A5 ANNNS2T Flaca TR -1
niz 3317 542237 5EO0Q7TRG Flac TR -2
niz3 A3 5422372 5O0Q7TERA Flac TR -2
ni? 3317 RPARAR R9949AR Flaca TR -3
nzn 3317 RAZ1AY ANTA3Z1A Flaa TR -3! _|
HREN 3217 RARRAY A141252 House TR =31
FREMORE =211 ANZ357 ATAZANS House TE -3
n=1 2R 5ANT7TY ANTST2T Flaa TR -3 -
] »
41 waypoints | |

To get the coordinates pasted into a spreadsheet, you need to select one row at a time and then paste. After-
wards, you have to divide the coordinate column into two in the spreadsheet e.g. use the "MID(A1;5;6)" func-
tion to extract, starting with the 5th character, the following 6 characters from cell Al (the X-coordinate). There
are other free GPS tools like “Easy GPS” that seem to work better.

2.5.4.4 Identify what can be copy/pasted by object list

While the features that can be copied/pasted between object list and a spreadsheet will be revised from ver-
sion to version, we recommend you simply copy the objects of interest from object list to spreadsheet, and
there you will be able to see which features are included and thereby what can be “pasted back”.
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2.5.4.5 List of Object IDs
Old ID|New ID |
NewWTG
ExistWTG
SiteData
Obstacle
NSA
Shadow
CtrlPoint

10| Camera

11| HCData

12| Obj3DData

13| AreaObj

15| WTGnet

16| WTGareas

17|UsrTextData28

18| Ruler

19| VR

21| Shape

24| EGrid

25| BusBar

26| Transformer

27| ExtGrid

28| ELoad
N/A  |RadarObject
N/A  |MeteoObjectData
EH|INJA - |HCGridObj

OO |A|WI|IN|PL]|O

FEORIKDS®H >

,
e
=

e B

From ver. 2.8 the object ID is changed to the object type (text ID), but the above numbers can still be used. For
the later created objects (Radar, new Meteo and Elevation grid), numbers cannot longer be used, only the text
ID. To repeat: Pasting one of these strings into the object list will create a control point at the specified coordi-
nate location:

9514273 7513830

CtrlPoint 514273 7513830

2.5.5 BASIS calculation

With the module WindPRO BASIS alone, it’s possible to perform a so-called "BASIS-calculation". The "BASIS-
calculation" does not calculate, it merely generates a complete report of the data that has been inputted, and a
map with a presentation of the project. This gives e.g. the potential buyer of WTGs the opportunity to work with
different project layouts using the WindPRO program at a very favorable price and the ability to forward the
information (e.g. a WindPRO export file) to different manufacturers for calculations and quotations.

After a calculation, you can copy the calculation (by right-clicking on the report header). Then a copy of the
report and all calculation settings is made. If you later change the WTG layout on the map, you can recalculate
the copied calculation, so you now have two calculation reports with same specifications (e.g. air density), but
with different WTG layouts so that the two sets of calculations are identical except for the layout.
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2.5.6 Printing — general tips and setup

When a calculation has been performed, the following window appears.

ﬁw'mdPRO 2.8.509 (English) - Beta version - [Cronalaght_fotomontage-energy2.w28p] -1d il
Project Options Feedback Updates Edit Help

E £ Name Created Calculated Duration | Version | Size [MB] || | Modules (Click a green (li d) triangle to create a new calculation) =1
& | |8 RESOURCE: 03-11-2011 13:2343  03-11-2011 13:44:13 12:20 (min)  2.8.332 0.1 ?"EEB\S
B | =® statcen: 03-11-2011 13:26:57  08-11-201120:32:39  0:07 (min) 2.8.339 0.1 | <4 B BASIS (Project data)
F =98 PARK: 03-11-2011 14:35:09  03-11-2011 14:35:25 0:15 (min)  2.8.332 01 | | ZEnergy
— | &8 PARK: test wig 03-11-2011 14:49:15  03-11-2011 14:49:40 0:08 (min) 2.8.332 0.1 <4 ¥ MCP (Measure Carrelate Predict - long term correction - STATGEN)
=98 VISUAL: 08-11-2011 19:52:27  08-11-2011 19:52:29 0:01 {min)  2.8.339 0.1 <4 7@ PARK (Wind farm AEP based on MODEL or METEO)
@ 1§ RESOURCE: 14-11-2011 16:05:48  14-11-2011 16:15:54 848 (min)  2.8.342 0.1 <« T0 LOSS&UNCERTAINTY (Loss and uncertainty analysis in a bankable format)
§ Main result <« W8 METEO (AEP one position, measured wind data)
Map L <« T Model: ATLAS (AEP one position, simple terrain)
2| o e 2311:201119:09:30 28112011 19:09:39 345 min)  2.8.350 0 4 W Nodel: WASP INTERFACE (AEP one position, WASP calculation)
@ Oveniew of MCP-caleulations <« 8 Model- RESOURCE (Wind/AEP resource map)
= - J )
| |88 PaRK: 28-11201119:12:32 29112011 13:31.07  0:35 (min) 2.8.359 21 4 ) Model: GFD PRE/POST (data exportresult analyzer)
- §7 STATGEN (Generate Wind Statistics)
=1 PR PARK: NEW timevar 29-11-2011 13:33:47  29-11-2011 13:37:59 0:57 (min)  2.8.359 4.1 E
=+Environment
ol oise
B Main Result P DECIBEL (Noi
Reference WTGs 4 86 SHADOW (Flicker)
Production Analysis 1 - W 2Vl (Zones of visual influence for WTG or radar)
Power Curve Analysis <4 ™ IMPACT (Neighbor enviranmental impact report)
Terrain -4 W0 NORD2000 (Detailed noise)
Wind Data Analysis Visual
Park power curve : _8H_DHOTAMONT, f‘:l Deandar tuch bt \‘ hd
WTG distances Data and Models -
Wind statistics info [#)-Data
Map = Models
Time varying AEP @ WAsP 10.2 -
A[B|+

Depending on the calculation, two or more reports will be generated. The line with the calculation name (in this
case PARK), is the "header" of the calculations report. The name the user gives the calculation (in this case
"NEW timevar"), also appears in the header. The reports follow subsequently.

To view setup or print the reports, there are a number of options described as follows:

2.5.6.1 Preview print and save file (.bmp, .jpg, .pdf, HTML)

See next sections on how to get into the preview window.

In the top of the preview window there are some functions that are used as follows:

SE@ R[4 > P page of 1 [ B S = B Zoor | % | B

The zoom and "full margin" buttons are self-explanatory.

5 . . . .
Copy to clipboard — afterwards the entire page can be pasted into another Windows document as a
graphic.

Copy to file — or use the menu "file” > “save as" and choose between following options:

Adobe Acrobat (PD

Web Page (HTML)
Rich Text Format (RTF)
Bitmap file

JPG file

Note that the printer driver selected before preview will determine if there will be colors on the print preview
and in the print file. This can be overruled by setting “Force color printing” or “Force monochrome printing” in
the report setup
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x| x|
File type File type
IAdube Acrobat (PDF) LI IJPG file LI
Resolution (300 Screen - 1200 Print - 2400 Press)
300 dpi dpi
Image guality {1 low - 100 high) Image quality (1 low - 100 high)
90 I 99
™ Embed fonts
Zoorn factor
I 100
Cancel Cancel

If .pdf or .jpg format is selected, then the setup options shown above will appear. This gives the option to de-
cide the quality and size of the file.

4> The arrows are used to move backward and forward between pages. If only one page exists
in the preview, the arrows will be grey.

ﬁ The printer symbol — print the current page, selected pages or the entire report.

E The door — closes the preview.

The Zoom window allows you to user-define the zoom factor. NOTE: Use a large zoom factor to ensure pic-
ture/graphics quality if reports are being copied to a file or to the clipboard.

2.5.6.2 Print a single report with default settings/preview

To print a single report, select report (click on report) and click on the printer symbol or right-click and select
“print” from following menu:

Previgwm
Properties

Delete

To preview a single report with default settings, simply double-click on the report, e.g. on "Map".

2.5.6.3 Setup a single report

Right-click on report name and select Properties from the following menu:

Preview

Properties
Print
Delete

The following window appears depending on which report you have selected.
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Il x)

Reports Pag « | Options Maln Result"\é Table sort

[#] Main Result 1 Map |Gweed|:|re - |
[#] Reference WTGs 1

Production Analysis 2 Print scale / Size of map

PDWEF Curve Analysis 1 |Aut|:|mati|: based on used objects -
Terrain 1

[#] Wind Data Analysis 0

Park power curve 1

[7]WTG distances 1 &

Time varying AEP 1

Wind statistics info 1 > Center of map qn rep.urt -

H | » |Center of all objects in calculation -

Result to file

[]No map on main report
Report language

|Eng|ish - | rBackground map quality

(@) Normal (_) Enhanced
[JUse selected as default

&) Existing WTG
[] Clear default @ Site data

Preview | Print | @ Line object

Ok I Cancel |

In the right half of the window you get different tab sheets where individual settings can be applied to the re-
port. In the left part are following important features:

Result to file - in more reports; the calculation results can be saved to a file or to the clipboard for further pro-
cessing in e.g. spreadsheet tools.

Report language — from version 2.4 on, some print languages will be available (if license is purchased).

The “Report language” can be checked so it’s used in all calculations until WindPRO is shut down. The next
time WindPRO is started, the original language will reappear as a default unless “use as default” is checked.
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o)

Reports Pag « | |Options | Main Result | Table sort
7 Main Result 1
Reference WTGs 1 [] Background raster on reports
Praduction Analysis 2 [] "Draft” text on each page
Power Curve Analysis 1 [] Force monochrome printing
[#] Terrain y [] Force color printing
Wind Data Analysis 0 Frame width [mm]
F'arl-( pOWer curve 1
[#]WTG distances 1 &
[#] Time varying AEP 1 —Fonts
Wi”d statistics info 1 T () Scaled (®) Fixed (_) User defined
4 4
Font | % Arial M
Result to file |

- | rMargins on report pages [mm from edge]
eport language
To
English = o o9 |
Left| 0,0 Right| 0.0

[]Use selected as default Bottom| 0.0
] Clear default -
. ; —For Calor printers
Preview | Print |

Ok I Cancel | Raster color v o

On the “Options” tab sheet, you can select “Force color printing”, which is advantageous if your default printer
is a black & white printer, and you want to save e.g. PDF files with colors. The many other layout options
should be self-explanatory.

2.5.6.4 Print all reports, define reports and settings, symbol scaling, etc.
To print all reports or to set up a complete calculation report, select the report header by left-clicking on it and

then click on the Printer symbol , or you can right-click on the header and select "Print" as shown in the
menu below.

T S
Properties
Calculate
Print
Stop
Clone
Delete
Rename
Result to fie
Expand all
Collapse all

Note: With the "Rename" function you can change the calculation name and the description without recalculat-
ing.

When selecting “Print”, the Report Setup menu appears.
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"% Report Setup * : - EIM
Reports | Pag...| Options Main Result lTabIe Sort]
m 1 Map |10[]I-( Topo map ﬂ
Production Analysis 2
Power Curve Analysis 1 Print scale / Size of map
Terrain 1 Automatic based on used objects ﬂ
[#] wind Data Analysis 1
F'ark power curve 1
‘u"u"TG distances 1
‘u"u’ind statistics info 1
Map: 1
. P Center of map on report
|Cemer of all objects in calculation ﬂ Ll
No map on main report
Result to file | = e e
Background map quality
Report |
epcll anguage (o MNormal (— Enhanced
|Engl|sh ﬂ
@& Mew WTG
[ Use selected as default @ Ruler
[ Clear default (& Site data
Preview | Print | @, Obstacle
(%, Line object
Ok Cancel |

On the left side you can select the different parts of the report you want to print, and on the right you can set up
individual parameters, depending upon which report is selected.

In particular for the "Map" report, you can define which part of the map to print and which objects to be includ-

ed. By clicking on the button @- , you can define the appearance of the objects individually in the different re-
ports.

Symbol setupNew WTG ﬁ

Symbols
Symbaol size (scaled) 100 m [~ Use rotor diameter scaled by

o ) ) [ Show 1. distance circle
Minimum size on printer output 3 mm [ Show 2.
Maximum size on printer output 10 mm

| Fixed Arrow length, size:
[v Use object color

Labels

(" None (" Real system label =l L

(@ Link to sorting index (" Object description 20 mm

(" Local system label (" Coordinate

(— User label

[ Apply to all symbols

Ok | Cancel
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2.5.6.5 Sorting the objects by user label etc.

A unique feature in WindPRO is the ability to sort objects by user or other label.
Default objects listed in reports are sorted by object system label, but are numbered after a local system label
(where objects are numbered 1, 2, 3...0r a, b, c...). This option is called “Auto sort” (Local system label).

Selecting to sort by “User label”, you specify the label on the print (by supplying the objects user label) and the
objects are then sorted by that user label (numerically or alphabetically).

Lastly the "Advanced" option allows you to use the WindPRO-assigned system label in printouts, in which case
you always have the same label assigned to the same object, regardless of which objects have been inserted
or deleted. In “Advanced”, you can chose different sorting options for different types of objects.

This feature is found under the Tab Sheet "Table sort".

[ 5’&" Report Setup - - » [ (S [ S )

oo

Reports Pag... Options] Main Result Table sort l
M 1 Labels and sorting order for object tables
[#] Production Analysis 2 (" Auto sort (Local system label)
Power Curve Analysis 1 (" User Iabel
[Z] Terrain 1 ® Advanced
[/] Wind Data Analysis 1 Sarting label for all objects
Park power curve 1 |Ind|\ﬂdua|ly ﬂ
[#]WTG distances 1 Sorting label for New WTGs
[#] Wind statistics info 1 |L°CE| system label ﬂ
Map: 9 Sorting label for Existing WTGs

|Local system label ﬂ

| Sorting label for Site data/Meteo data

Result to file
|Local system label ﬂ

Report language

|Eng|ish ﬂ
[ Use selected as default

[ Clear default

Preview | Print |

Ok | Cancel |
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2.5.6.6 Printer setup

Report Setup {i—hj

Selected Printer
ScanSoft POF Create!

Report Destination
{® Printer

(" Preview Cancel
™ Fie =
Farmat: |Ra- e Snapshot File lI.J Setup

Options:

-
1 »

Click on “Print” to select a printer or to specify the printer setup. This follows the normal Windows convention
(please refer to your local printer manual).

If you want to output a standard file type e.g. for attaching results to an E-mail, choose “Preview”. From the
Preview window you can save reports as standard PDF documents (without having to purchase Acrobat writer)
or JPEG’s (see section 2.5.6.1).

Note: If you want to print to a file you must have an appropriate printer driver installed. For example, you would
need a Postscript printer driver to produce a postscript file, which many copy centers can print for you on high
quality printers for inexpensive mass production. An even better solution is to print with Adobe PDF writer
(cost: approx. 150 US$), PDF files are readable from Adobe Acrobat reader, which is probably the most com-
mon file format for mixed text and graphics. The Adobe reader is free on the Internet, so everybody with Inter-
net access can read and print your reports. With a PDF file, the formatting will always remain the same inde-
pendent of the printer. An advantage is that the PDF format can be highly compressed, although you can se-
lect the compression of the bitmaps (graphics), in order to get a reasonable compromise between qualities and
file size.
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2.6 BASIS - The WTG Catalogue

2.6.0 Introduction to wind turbine catalogue

Over the years, more than 1000 different WTG types and variations have been collected by EMD from a num-
ber of sources, and are included in the WTG Catalogue. The Catalogue is continuously updated.

You can add your own new wind turbines to the Catalogue and you can supply the ones created by EMD with
your own data (new power curves, noise data etc.). You cannot edit the data that has been supplied by EMD.
You can however, make a copy of an "EMD" turbine, and use it as a template for a new user-defined WTG.

Note, that the WTG Catalogue keeps track of whether the data is created/edited by EMD or the user. In the
"Source" field in WTG Explorer, there will be 3 possibilities:

EMD
USER
EMD-U

The EMD-U designation means that it's a WTG created by EMD, but the user has added some information.
Depending upon the power curve used in the calculation, it could be either an EMD or a USER power curve. In
the printouts of the energy calculation, it will indicate whether an EMD or a USER power curve was used.

The information registered in the Catalogue is primarily the type of information which is most important during
the design phase of a project.

The Catalogue is structured such that, if a WTG is considered to be of a certain type (same manufacturer,
generator-system, rotor diameter and tower type), it's stored in one file. Inside this file there can be additional
power curves, noise data sets, visualization data sets, egrid data, and different hub heights (tower heights).
This is a compromise between reusing data and keeping the structure simple.

2.6.1 Invoke and Modify the WTG Catalogue

=

The WTG Catalogue is invoked from the WindPRO main menu by clicking on the "Archive drawer" icon.

2.6.1.1 The WTG Explorer

When the Catalogue is invoked, the WTG Explorer appears. Please see further details in the WindPRO Ex-
plorer search path and search profiles in Section 2.3.2 WindPRO Explorer list.

[ WTG Explorer o ] 4]

WTG  Search profile Setup

All Hame / | Source | Company | variant | Poer| Sec.p...| Diameter| Def. ...| Editd... |Prod.c..|}
-Bonus WESTAS 18 00 10.0 10! EMD  VESTAS (e a0 a0 234 1602 DK af
- NEG-Micon WESTAS V18 80-19 18.8 1! EMD  VESTAS Wi a0 12 188 240 07-10-.. DK
Westas WESTAS W19 00-19 128 10! EMD WESTAS w1g an 19 1828 23.4 26-08- DK
WESTAS V20 100 20.0 ! EMD  VESTAS w20 00 200 234 01-10-. DK

WESTAS W20 100 20.0 10! EMD. VESTAS w20 100 200 2332 20.10-. DK
WESTAS W23 200-30 23.0 ¥ EMD. VESTAS WZ3 200 a0 230 287 01-10-. DK
VESTAS V25 150-30 25.0 ¥ EMD VESTAS 250 287 01-10-

Edit
Delets Del

WESTAS W27 22660 27.0 18 Copy  CtrHC VESTAS
WESTAS V27 22550270100 — | VESTAS

WESTAS W27 22650 27.0 10! Print _ Ctri+P

< |

VESTAS

| ER
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Simply right-click or double-click on a WTG, to enter the edit menu.

2.6.2 WTG Catalogue Tab Sheet: Main

Tab Sheet “Main” has two groups of information: )
™ Windcat - E:\Users\Per.EMD\Documents\WindPRO Data\WTG Data\VESTAS V90 1800 90.0 10Lwt..l—— 5] sl
WTG Edit Help

Main l Details ] Comments | Farmer names ]
Manufacturer |‘-;'ES'I'.£‘~.S J
TypeVersion V30
Rated power ’W kW
Secondary generator ’7 kW
Rotor diameter ’7@'“ m

Tower |

Grid connection |

=]
I~}
Country (0rigin}| J
=]
£,

Blade type |‘u‘e stas

Generator type |
Rated ’7149 rpi

Initial ’7@! rp L
Default hub height| — 80.0 m N -

Alternative hub heights (m) |95.0

Maximum blade width 342 m
Blade width for 90% radius 0,94 m*)

valid [7

Unique ID: {30EC982A-AEBT-4BEC-A1D6-6EGCB58B4663}

*) If walues in both fiekis are identical, alternative ways of calculating average width are used

#) The choice influences the value check — “Variable™ should be used for the “modem
generation™ of larger turbines with full variable speed and blade pitch!

L

The upper section contains the unique identification and description for the turbine type, i.e.: Manufacturer,
Type, kWh (large/small generator), Rotor Diameter, Hub Height and Tower Type(s).

The lower section contains additional information such as: Country of Origin, Blade Type, Generator type (rpm
Control), rpm, default hub height and alternative hub heights. For a SHADOW calculation, the blade width can
be entered, which allows the shadow calculation to determine the distance from the turbine at which flicker
may be a problem (at 20% sun coverage). Lastly, there is a field indicating whether or not the WTG is valid, a
remark field and a picture.

Note that the choice of generator type decides the HP-check, see section 3.5.2 Checking the Power Curve.
The Unique ID is an internal software generated code, that makes the link to a turbine from a calculation
unigue, so later recalculations always will use same data. This secures that old calculations can be repro-

duced, if data from EMD is used. EMD do never change data once send out, but creates new sets of data, if
specifications for a turbine has been modified.
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2.6.3 WTG Catalogue Tab Sheet: Details

'95‘ Windcat - E\Users\Per EMD\Documents\WindPRO Data\WTG Data\WESTAS V90 1800 90.0 !Ol.wtg (Read only)

WTG Edit Details

[¥ Hide invalid data

Help

Main Details WCQmmemsl Furmernames]

[+ Group by type

Type

=I Type : Noise
MNoise
Moise
Moise
Noise
Noise

=l Type : Power curve
Power curve
Power curve
Power curve
Power curve
Power curve
Power curve

=l Type : Visual
Visual

[‘5‘ New ‘

Name

Level 0 - calculated - Mode 0 - 07-2009
Level 1 - calculated - Mode 1 - 07-2008
Level 2 - calculated - Mode 2 - 07-2008
PN-MANUEL 4m/s

PN-Oktav-data v ms

Level 1 - Mode 1- 07-2009
Level 0 - Mode 0 - 07-2009
Level 2 - Mode 2 - 07-2009
Level 2 -Airdens 1,09
Level 0 - Mode 0 - PN 2009
Level 0 -Airdens 1,09

Visual

Default | Valid

A |
=

Adjust columns |

Creator

EMD
EMD
EMD
USER
USER

EMD
EMD
EMD
USER
USER
USER

EMD

Create date

23-08-2004
23-08-2004
23-08-2004
10-03-2006
23-08-2004

23-08-2004
23-08-2004
23-08-2004
23-08-2004
23-08-2004
23-08-2004

25-08-2004

Edit date

16-07-2010
16-07-2010
16-07-2010
10-03-2006
17-01-2007

16-07-2010
16-07-2010
16-07-2010
20-10-2009
20-10-2009
20-10-2009

18-08-2010

Source

Manufacturer
Manufacturer
Manufacturer

PN

Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer
Manufacturer

Manufacturer

Source date

09-07-2009
09-07-2009
09-07-2009
10-03-2006
27-06-2005

09-07-2009
09-07-2009
09-07-2009
05-05-2008
05-05-2008
05-05-2008

29-04-2010

Remark

Please contact Vestas on information ¢ |l
Please contact Vestas on information ¢ |

Please contact Vestas on information ¢ [

Noise based on ltem no. 950019.R4 da

Curves based on ltem no. 0004-6207 VI
Curves based on ltem no. 0004-6207 VI
Curves based on ltem no_ 0004-6207 VI
Ct curve based on ltem no. 950001.R1
Ct curve based on ltem no. 950001.R1
Ct curve based on ltem no. 950001.R1

Under Tab Sheet “Details”, it's possible to add multiple sets of data belonging to different variants of the specif-
ic WTG type, different sets of power curves, noise data, visual data, or eGrid data.

2.6.3.0 WTG Catalogue general about entering data

The way data are entered is changing over time. It therefore is possible to have some habits, which no longer

work well entering data. So just a hint when entering data in: Use the <Enter> or <TAB> button, not the mouse
to move from one input field to the next! Then input will work logical, jumping to next relevant field and end the
input line correct.

-
Wi‘ Choose color

-

FOEDEG

Choose clas

Group

Color

Selected Color

Color type:

RAL color

sic RAL color
|Black & White (Box) |

[ ]9002: Grey white  ~

[ 19001: Cream

—

Ok

Choose arbit| ]

|__19003: Signal white

Il 2004: Signal black
Il 2005 Jet black
19006 White aluminium
B 9007: Grey aluminium
[ 19010: Pure white

Il 9011: Graphite black
[_19016: Traffic white

Il 2017 Traffic black

[ 19018: Papyrus white

-]

e

In the color selection boxes it is possible to choose colors from the RAL color system.
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2.6.3.1 WTG Catalogue power curve editing

¥ (Read only) p—— -
|N_ame (8 Edit/show power curve
Level 0 - Mode 0 - 07-2009 Auto (" Edit/show CT curve
Source C
|Manufacturer Wind Power Ce =]
) speed [kW]
Date (dd-mm-yyyy) Stop wind speed [miz]
[09-07-2009 || 250 ms 400 8800 0353
Air density Tip angle 5,00 204,00 0,419
| 1,225 kg/m3 0,00 ° 6,00 371.00 0.441
[ Measured on high voltage side of step up transformer 7,000 602,00 0.450
Power control 8,00 901,00 0,452
(" Stall (® Pitch (" Active stall 9,00 1.243,00 0.438
Ct curve 10,00) 1.570,00/  0.403
(" Standard stall (" Standard pitch (® User defined 11.00/ 1.759.00 0.339
l({nclzr(t:amt?h &IECcatB = bined ol e R Laf?
ca ca combine
Remarks 13,00 1.800,00 0.210
14,00 1.800,00 0.168
Curves based on ltem no. 0004-6207 V01 dated 2009-07-09.
Please contact Vestas for information on latest power curve. 15,00] 1.800,00 0,137
16,00 1.800,00 0.113
17,00 1.800,00 0.094 ﬂ

Annuél- e-n-erg‘s..r atB }r;.-"s: ?.G-4é,_5- MWh

Graph

%

Power Curve tab sheet includes information on Source, Date, Stop wind speed (Cut-out wind), Air density for
the specific power curve, Power control system, Ct curve, uncertainty specification etc.

Please note when entering data in the table:

Enter first two sets of wind speed and value, then the increase in wind speed is calculated and auto filled for
the remaining inputs of value. More complicated data sets should be entered in Excel, and copy - pasted into
the table.

Note that the choice of power control decides the HP-check, see section 3.5.2 Checking the Power Curve
Click on the “Graph” button to get a plot of the power curve and the Ce curve respectively.

The Power curves are named according to different noise levels, where “level 0” is the power curve corre-
sponding to “no noise reduced” operation, and the different noise reduced levels follow as “level 17, “level 2,
and so forth. The name of a power curve also mentions whether it has been calculated or measured (when the
information is available).

NOTE on Air density:

The air density, which has to be entered along with the power curve, is the one that the power curve is valid
for. Below a few examples:

1) The power curve is measured at an air density of 1.1 kg/m3 and after that, normalized to a standard air den-
sity of 1.225 kg/m3. In this case, the standard air density of 1.225 must be entered.

2) A power curve is recalculated and entered with an air density changed from 1.225 kg/m3 to 1.05 kg/m3 (thin
air conditions). Then the air density value of 1.05 must be entered (as well as when entering air density in the
later energy calculation where used with thin air conditions). The recalculated power curve will then be saved
correctly as well as used correctly on the specific site.

Regarding the power curve information, it should be noted that the selection of the Ct curve affects the wake
loss calculations.
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'95‘ w — s e %
Name (" Edit/show power curve Level 0 - Mode 0 - PN 2009
[Level 0 - Made 0 - PN 2009 Auto | C Edit/show CT curve 1800
_ (@ Edit/show uncertainty 1.700
|Manufaclurer Wind Unc [kW] ﬂ EE00 =
. speed 1500 ¥
Date (dd-mm-yyyy) Stop wind speed [mis] 1400 f/
|05'05'20UB ﬂ' 25,0 mis Click here to add a ne 1300 qg
Air density Tip angle 5.00 22 00 1.200 /
1,225 kg/m3 0.00 *° . : 1.100
s _ 6,00, 22,00 = o0 /
| Measured on high voltage side of step up transformer 7.00 22 00 = _[
Power control 8.00 22.00 E a0 2
( Stall (® Pitch (" Active stall
= 9.00 22,00 700
cure 10,00 22,00 600 L
(" Standard stall (" Standard pitch (@ User defined c0
Uncertainty 11.00 22,00
" IEC cat A&IEC cat B @ IEC combined 12,000 22,00 40 =+
Remarks 13.000 2200 00
200
Ct curve based on ltem no. 950001.R1 dated 2005-06-21. 14,000 22,00 == 100
Please contact Vestas for information on latest power curve. 15,00 22.00 | . -
16.00 22,00 | 0 2 4 6 8 10 12 14 16 18 20 2 24
. I Wind speed [m/s]
18.00 800 ] : T Uncentainty: IEC combined
|
Ok | Cancel | Graph : Copy

Uncertainty input can be as category A & B or combined, see IEC 61400-12-1 for details. The uncertainty can
when entered be used in the Loss & Uncertainty module. When viewing the graph the uncertainty is shown as
horizontal bars on the power curve. It is not that common to use the actual measurement uncertainty specifica-
tions, while this lead to a very high uncertainty. In “real life” the uncertainty typically are lower while the manu-
facturer get power curve measurements on more different turbines on more different locations and thereby
bring down the uncertainty by clever choice of official power curve among more.

I's possible to copy the power curve to a spreadsheet. Mark an arbitrary point inside the power curve (right-

click and choose copy). In this fashion, it's possible to copy a power curve or a CT curve to a spreadsheet.
Pasting into a power curve from a spreadsheet can be performed in the same fashion.
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2.6.3.2 WTG Catalogue noise data editing
% Edit noise data
Name Example of noise

Source EMD
Date 28-09-2012 -

‘You can establish & "noise value matrix” by adding wind speeds and hub heights —if
you only have data for ane hub height and wish to use this for all hub heights you can
add a "hub height independent column”.

If the turbine has data for different operation modes (noise reduced), create a new
noise data set for each operation mode.,

Wind speed at 10 m Wind speed at hub height
Normal frequency | Low frequency |_|

[mis] | 80.0m | 900m | [mis] | | -
3.0 95.5 95.5 5.0 971
4.0 98.5 98.5 _|l6.0 994 ||
5.0 1022 1022 “[ro 1020
6.0 LTy 1056 8.0 104,59
7.0 104,5%)|  107.,57) 9.0 106,37
8.0 104,5%)|  107,5%) 10,0 |107.4%)
9.0 104,5%)|  107.5%) 11,0 |107.4%)
10.0 105.5 107 5 T1120 10747 T
* Octave data available

Add wind speed Add hub height Hub height = 10m

Copy selected Paste from clipboard Delete selected

Remarks

I Ok I [ Cancel J

(]

Data for wind speed: 6.0 m/s and hub height: 90.0 m

[ Pure tones (check if pure tones content reported)
Some countries operate with differentiated pure tonal
penalties, in such cases, this value is used. Other
countries have a fixed penalty and the value is not used.

Octave data (always input if available)
1/3 octave band
Octave and 1/3 octave data already A-weighted

Wind speed dependency [melevant when data for more
1.0/ dB(AYmI/s wind speeds are available

Octave data 1/3 octave data
Frequency |Lwa,p [dB] Frequency [Hz] | Lwa,p [dB] | i
[Hz] 10,0 34,0
62.5 834 12.5 436
125.0 94,3 16.0 48.0
250,0 97.9 20.0 53.8 E
500.0 100,5 250 625
1.000.0 100.2 M5 63.6
2.000.0 96.4 40.0 69.6
4.000,0 91.0 50,0 %) 736
8.000,0 80.2 63.0%) 75 4
80,0 %) 82,1
100,0 %) 85.2
125.0 %) 92.0
160,0 %) 8.9
200,0 %) 90.8
250,0 %) 92,9 _

*} Used in standard noise calculation

I Paste octave/terz data from clipboard J

The table at left gives the overview of all combinations of noise data for hub heights and wind speeds at 10m
height (left side) and at hub height (right side). To the right are seen details for the selected data from the
left table. For example the table of Octave data or 1/3 Octave data is shown when available (as marked with a
* in the left table). Frequencies marked with asterix are used in regular noise calculations, those without only

for low frequency calculations.
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‘95{’,- Edit noise data

MName

Source
Date 25.04-2013 v

You can establish a "noise value matrix” by adding wind speeds and hub heights —if
you only have data for one hub height and wish to use this for all hub heights you can
add a "hub height independent column”,

If the turbine has data for different operation modes {noise reduced), create a new
noise data set for each operation mode.

Wind speed at 10 m Wind speed at hub height
J MNormal frequency | Low frequency H
[m/s] [m/s]
<No data <No data to
o display= display>

* Octave data available
Add wind speed Add hub height

Copy selected Paste from clipboard ‘ Delete selected |

When creating a new noise data set click in the orange part of the table to activate the input of noise data giv-
en for wind speed at 10m or in the green part to activate the input of data given for wind speed at hub height.
Click on Add wind speed and Add a hub height or paste from the Clipboard. In order to paste from the clip-
board from excel for example, the wind speed must be in column 1, the hub height in column 2 and the noise
value in column 3.

It is possible also to enter low frequency noise data. As decide by law in Denmark pr. 1.1.2012 the low fre-
guency noise must be calculated and demands must be fulfilled. Basically Low frequency data is just a part of
the 1/3 octave band data, which can be entered from 10 — 10000 Hz. The values from 10-160 Hz are used in
the Danish Low frequency regulations. From 50 — 10000 Hz are used in standard noise calculations. So there
is an overlap, and therefore having the complete frequency specter data, no additional input is needed for
complying with all calculation methods. Having only data for the low frequency spectrum, 10-160 Hz, the data
shall be entered with the tab “Low frequency” selected. If 1/3 Hz data are available for all frequencies, it will be
the same table that is seen for 10 m and for 10m low frequency and thereby editing in the one will edit the oth-
er.

28-09-2012 -
Pl ET i = =
'You can establish a "noise value matrix” by adding wind speeds and hub heights —if

you only have data for one hub height and wish to use this for all hub heights you can’ ‘;Calculale source noise data at hub height |
add a "hub height independent column”,

If the turbine has data for different operation modes {noise reduced), create a new Select hub height to base calculation on

noise data set for each operation mode. i
[180.0 Select all
090.0 R
940 Deselect all

Wind speed at 10 m Wind speed at hub height

J Mormal frequency | Low frequency ﬂ

[m/s] 800m | 900m | 940m = [mis]

3.0 95.5 95,5

4.0 98.5 98,5 98,7 L

5.0 102.2 102.2 102,3%) 7 Ahub height dataset will be created from the

- o = 10m-data (left pane) of all checked hub heights.

£ 104'5*} WUS'E*} 105'4*} ﬂdli?; d;tﬂa:u Checking more hub heights will usually improve

7.0 104,5%)| 107.,6%)| 107.4%) piay the result, but may lead to inconsistent data if

8.0 104,57 107.87) 107.47) the checked heights are from different data

9.0 10459 107.5%) Sources.

10.0 105 5 107,58 107.5% & (& Interpolate noise data to integer wind speed

PEEESCEE S ) Keep noise data, transform wind speed

Add wind speed Add hub height 10m > Hub height
Copy selected Paste from clipboard | Delete selected =
(=P

If noise data for wind speed at hub height is required but not available, it is possible to create this data on the
basis of the noise data for wind speed at 10m (if available). Click in the green part of the table to make it active
and press 10m > Hub height. Several hub heights can be used if they are consistent (from the same data
source). The wind speed at hub height is obtained through the extrapolation of 10m wind speed with standard
IEC profile (z0=0,05m). It is possible to have the table showing either the calculated wind speed along with the
original noise values (option: “Keep noise data, transform wind speed”) or wind speed as integers requiring the
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noise data to be interpolated (option “Interpolate noise data to integer wind speed”). Rules and common prac-
tice usually require data at integer wind speed(s).

The other way around, it is also possible to create noise tables for wind speed(s) at 10m based on existing da-
ta for wind speed(s) at hub height.

The name of the data set should include level or mode, e.g. Level 0 for not noise reduced mode, Level 1 for
little noise reduction etc. The name could also include the “most important” noise figure, e.g. 8 m/s typical hub
height value.

The source should include if it is measured or calculated — and by whom.

The name of the noise data should match with a power curve with the same name. This power curve corre-
sponding to this noise-reduced mode of operation should be used to make the energy calculation.

Detailed information’s:

Pure Tones

If the noise measurement report states that pure tones are observed, then the field "Pure Tones" must be
marked. Pure tones will result in more restrictive requirements in the calculation models.

Octave Data

Data available as octave band values (i.e. for 8 standard frequency levels), can be entered. This gives a more
precise calculation, but it's not a requirement in most models used today.

Frequency Data

Data available as octave band values (i.e. very detailed, given on XX number of standard frequency levels),
can be entered. This gives a more precise calculation, and is a requirement in more models used today.

A-weighted

If the data are given as octave band levels, this information may also be given as A-weighted values (if so, it
should be stated in the noise measurement report). In this case, you should mark the field "A-weighted".

Wind speed dependency

If data are missing at given wind speeds, WindPRO will use the wind speed dependency factor to calculate the
missing noise data. By default, it's set to 1 dB(A)/ m/s but it can be changed by the user if measurement report
show other dependency.

2.6.3.3 WTG Catalogue visual data editing
Visualization data - describing the geometry of the turbine and its color(s)

The visualization data are divided into:
Tower

Nacelle

Rotor/Hub

Optional; Blade

Please notice that a visualization of the input data is shown on a sketch during the input phase. You can build
both the tower and the nacelle using up to 10 sections. Note also, that skew edges (different top and bottom
lengths) are only allowed for the outer sections of the nacelle.

Lattice towers can be selected from a .dxf (AutoCAD) file. Some standard towers are available from the
WindPRO\dxf\ library, but you can also draw your own lattice towers (see also the comments on .dxf files in
section 1 of this chapter). Lattice towers are automatically scaled to the correct hub height and can also be
scaled to certain widths at the bottom and top of the tower.

An example is given below:
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'“Q‘ Edit visual data

Info lTower] Cabin] Rotor and hub | Blade data

Name

[TEST

Source

|F'N-test

Date (dd-mm-yyyy)
03-05-2012 =

Hub height (Optional)
80.0 m

Comments

This is a test

Ok | Cancel |

The Tab Sheet “Info” provides the ability to choose a specific hub height. Normally only one data set for all hub
heights is provided and the software automatically stretches the tower to the hub height given in the WTG data
input field. If data for more hub heights are entered, it will be possible to select the best-suited for the given

hub height when selecting the WTG.

'“i‘ Edit visual data

5)

Info  Tower l Cabin] Rotor and hub | Blade data ]

sections)

Tower type: (@ Built in tubular Dxffile (" Bitmap

- Tower section default color (will be applied to all

Sides Height Bottom Top
[m] diameter | diameter
[m] [m]

Click here to add a new row

0 sides means cylindrical tower section.

E“

4

U0 a0 50 300
2 0 2,00 9,00 5,00
3 0 2,00 9,00 9,00
4 0 2.00 9.00 9,00 N

Ok | Cancel |

The tower can be a built-in tubular tower or a .dxf file, which allows full flexibility to specify the tower with an
AUTOCAD drawing. Note that the AUTOCAD drawing has to be drawn following some specific rules (contact
EMD to get these). A tubular tower can be fully round or with a user-specified number of sides (edges). More
sections can be applied (e.g. 3 sections as shown above). More sections are added by placing the cursor in
the lower right data line and pressing the <Enter> key. Data lines can be rearranged by dragging them (right-

click with the mouse on the section number column).
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"' Edit visual data - —— - - ﬁ

Info I Tower Cabin WRotor and hub]

Distance cabin front (rotor) to tower center: 21,0 %
hd Cabin section default color (will be applied to all sections)
Shape | Height | Height | Width | Width Length | Length = Front Rear Color

frant back front back | bottom top offset | offset
Click here to add a new row

1/Box 260/ 150 180 160 080 080 020 020 b
2|Box 270 260 19| 18 070 070 020 020 v
3/Box 2400 190 2000 190 2200 220 020 -0.20 v
4|Box 240/ 240 2000 200 170 170 0,20 -0.20 R
5/Box 150/ 240/ 200 200 040 040 020 -0.20 R

Left side logo

Right side logo

Vs 25—

'\L|\‘|_‘_|/ Clear

Arrow shows wind direction for Up-wind WTG

s

Ok | Cancel ‘

L — = —

The cabin is designed in vertical sections. A bitmap can be attached with a logo. You have to adjust the bitmap
yourself so the size and placement on the cabin is correct. The bitmap will use a square around the whole
shape for positioning, so it’s just a question of having the right bitmap canvas size relative to the logo size.

"' Edit visual data S — &J
—

Info I Towerl Cabin Rotor and hub 1

Number of blades Rotor position relative to tower

Blade position (center to cabin) m G Up.wmd Z ® B
Direction of rotation
[V Use standard blade (® Clockwise (" Counter clockwise

Chord max 225 m  Blade color -

FERER

Hub length (cabin to spinner tip) 240 m Nose and hub
Spinner length (0 = no spinner) 240 m

Hub diameter (2xradius from hul center to blade ruutlm m
Spinner max diameter m m
Shaft radius m m
Spinner color Copy ‘ E v |
Hub tilt angle m ¢
Blade cone angle m °

Ok | Cancel ‘ |

It's possible to choose up-wind or down-wind. This, together with the wind direction set in the Camera Object in
Photomontage, determines on which side of the tower the rotor appears. Direction of rotation is only important
when creating animations.
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" Edit visual data ﬁ
Info ] Tower] Cabin] Rotor and hub Blade data
[Name
tandard blade with 2 red stripes|
Save Default blade caolor h
Radius Chord Thickness Twist Profile Color el
[mm] [mm] [%a] [Degrees)
Click here to add a new row
1 0 990 100,0 19.0|Cylinder - |-
2 100 990 100,0 19,0|Cylinder bl 8 —
3 2.400 1.566 425 14,8 |Profile - |-
4 2.900 1.536 40,2 13,9|Profile - |-
5 4.000 1.505 381 13,0|Profile - |-
| 6 4.400 1.444 4.7 11,2|Profile x| ﬂ

!Gm

Blade is always scaled to rotor diameter and max chord.

Ok | Cancel |

%

By deselecting “Use standard blade” in previous form, you will have complete flexibility to design the blade
yourself. Normally, it's only the addition of different color stripes (e.g. different blade-tip color) or by unusual
glade geometry that it will be necessarily to define blade shape. Even in short distance visualization it will be
difficult to see different blade shapes on a photomontage.

2.6.3.4 WTG Catalogue eGRID data editing

The eGRID data of the WTG catalogue are fully described in the eGRID chapter of the Manuel. Please refer to
Section 10.1.4.

2.6.4 Former names

[ Windcat - C:\Program Files\Emd\Windpro2\Data\Wig\WESTAS ¥80-2.0Mw 2000 80.... [j[=][E3

WTG  Edit

S EELS

hain I Delailsl Internal comments
YESTAS WBO-2.0MWY ; 2000/ O; 800,101

Add New Edit Delete |

| | A

Here, former names from previous software versions can be given so that restructuring names will not affect
the link from former projects to the specific WTG type.
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2.6.5 Creating a new wind turbine

2.6.5.1 Copying and editing an existing wind turbine
It's often advantageous to use an existing turbine as a template for a new one. This can be done by entering

“edit mode” of the WTG and then from the menu bar "WTG", choose "Create copy". Now the turbine is ready
for editing and can be saved afterwards.

After selecting the "New WTG" icon, you are presented with a blank input form. If a manufacturer is not listed
in the “Manufacturer List”, you can create a new one under this menu item. The same applies for several other
fields where you can select information from a list.

2.6.6 Printing WTGs

When a WTG is "open" for view/editing use the print option to select which parts of the data to print (see
Report setup below).

[ Report setup {ﬁr
Power curves
Al |
MNoise data
Al |
Visual data
Al |
eGrid data
Al |
i :
[ Include invalid data

e

When one or more WTGs are selected in the WTG Explorer, all data for each selected WTG will be printed.
The print function can be selected from the WTG menu drop-down by right-clicking or simply with by pressing
the <Ctrl + P> keys.
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2.7 BASIS — Import of existing WTGs

2.7.0 Introduction to Import of existing WTGs

The “Import of existing WTGs” (into a project) is a very powerful function. It can be used for project design in
local areas where there are existing WTGs, as well as for planning for a larger region where existing WTGs
must to be taken into consideration. The use of existing WTGs is especially powerful if information on actual
energy production is available. Then, existing WTGs can have a distinct influence on the energy calculation in
the new project. Also, it's often necessary in environmental calculations to include existing WTGs in order to
calculate the impact on the environment not only from the new turbines, but also from all existing WTGs in the
neighborhood.

2.7.1 Importing existing turbines from On line data

*
¥

(]

Via this icon it's possible to import existing WTGs from the EMD Online data server.
"% Import data from EMD server =NREN X

Setup

Available data creators:

Description

View WindPRO Documentation: Online Data

Cancel

When there are available existing (operating) turbine data for the region, these will appear in the list above. So
far only Danish turbines are available, but it is our hope to include data for more countries in the future.

When data are available, the radius for import can be specified and the turbines will be established as “existing
WTGs” in the project.
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2.8 BASIS - Line Object (height, roughness and 3DA
lines)

2.8.0 Introduction to the Line Object

@

From WindPRO ver. 2.8 the line object has got a brother for handling elevation data, the elevation grid object.
This should be used if you are going to import gridded data of nature, see section 2.10.

The WindPRO Line Object gives you a unique visual control over the height contours or roughness lines,
which are often the most important inputs for the energy production calculation. The Line Object also contrib-
utes to a significant reduction in workload when the user has to find and read Z-coordinates on traditional
maps before calculating, e.g., shadow flickering, noise impact and visual impacts. Height contour lines also
form the basis for computer generated 3D landscape models used for visualization.

One of the major advantages of the Line Object is that it allows the user to establish on-screen lines just by
clicking with the mouse and, in the same way, it's easy to edit existing height contour or roughness line files.
The object also offers valuable help tools in the auto-digitizing features based on color recognition (hold down
the <Ctrl> key), or the auto point mode (hold down the <Shift> key) when moving the mouse. Backward delet-
ing of points is performed by holding down the <Alt> key.

Important terms when using Line Objects with height contour lines:

DHM - Digital Height Model: Normally used for a table of (X,Y,Z) values defining discrete points on the sur-
face. An interpolation routine such as the TIN model (see below) is needed to find the Z-values for points in
between the table values.

TIN - Triangular Irregular Network: The triangle model established from the digital points (basis of the con-
tour lines), which makes it possible to calculate Z-coordinates at any point. The TIN will usually only be calcu-
lated for a selected section of the digitized lines, as they are only needed within the area where the objects are
placed. Calculation time depends on the size of the TIN-radius. Due to the large number of calculations re-
quired when there is a large amount of data is present, there are very advanced features for the TIN calcula-
tion (for more information see Section 2.8.2.2).

2.8.0.1 File formats for height contour lines
WindPRO can load the following file types:

WindPRO format: *.wpo - Internal format optimized for speed. Height contours or roughness lines in one file.
Includes the calculated TIN model, which means that the TIN calculations don’t need to be done every time
you reopen a project.

WASsP MAP file: *.map - From the energy calculation program WASP (Risoe). Both height and roughness can
be included in the same file, but when saved from WindPRO, only the data from selected purpose is saved.
For this reason, always make a backup of the original .map file before editing from the Line Object. Note that
some binary versions may not be read from the Line Object. If this happens, open the file in WAsP and save it
as an ASCIl .map file (with the DUM* command in DOS-WAsP) before loading.

(The two formats discussed above are the only two that the WindPRO Line Object can save)

KMS GTX file: *.gtx - from the Danish Ordnance Survey. Only height contour lines can be read from this for-
mat.

AutoDesk *.dxf file: *.dxf - standard format from e.g. AutoCAD digitization).**
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** Please note, that reading of .dxf files requires that certain regulations be respected when producing the .dxf
file.

*.hgt — format of the Shuttle Radar Topogragraphy Mission (loads direct from the hgt.zip files)

*.xyz, .GRD or .asc gridded data - grid format where you know the Z-value e.g., for each square of a 50 m x 50
m. Note these data might be more convenient to load from the elevation grid object.

ArcView *.shp files — standard GIS (Geographical Information System) format from ESRI.

DEM files — standard GIS format in the USA. These files must be converted to *.dxf format using e.g. Micro-
DEM before they can be utilized. Please see section 2.8.0.3 below

2.8.0.2 EMD online elevation data

The Online data makes it very simple to establish elevation data. Simply click the online button in line object
and everything works automatically. First the service check if there are any data sources available for the site
location, then you select the source and specify the height and width or the area you want to cover with data.

'Line Object (Height Contours: (4)) B Y [
F'nsitionl Layers Data ITIN ] F'resentatiunl Line cnlnrs] Descriptinn] Dk
Purpose:

Height contour lines | | =TTIE

4 ~wpo (EMD) file properties I Create new

Filename: Load/Import file

Prev

|
|
|
|
‘ MNext
|
|
|

Auto Filename setup

™ Load the "EMD Editor” on exit

o] .
¥ Use to link to Site data in energy calculations N\, Online data

Figure 5 Shuttle Radar Topographic Mission data with 90 m equidistance will be available in the line object.
Set purpose to height contours and choose the “Online Data” button.
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" Online Data Setup ==y X

Width (m) 15000
Height (m) 15.000
SRTM: Shuttle DTM J

[

[v Convert to lines

Contour Separation (m): 10.0

Ok | Cancel ‘

— .

Figure 6 For elevation data, SRTM data are available covering most of the globe. A few other data

sources are available, mainly covering the non SRTM cover.

2.8.0.3 Conversion of X,Y,Z and hgt data formats to lines

Height data from .xyz and .hgt files are inserted through the Line Object as point data. Point data are usable in
all WindPRO modules except for energy calculations based on the WAsP interface (PARK, RESOURCE and

WASP interface).

If you want to use the height data in WAsP, or show the data as lines, you need to convert the point data to
lines using the EMD Editor. The conversion can be done in the EMD Editor by changing the equidistance of

the file. But more convenient, use the elevation grid object, section 2.10.

»I* EMD Editor - Trim Contour Object

Select the part of the data to include in the selected operation
+ Al data " DatalNSIDE selection " Data OUTSIDE selection

D, L . Define selection

Trimming Taolz  Change Data I
Transformation | Change contour altitude | Connect contours Changs equ\distance]

Change the equidistance of the contours. This iz mainly uzed to convert grid data to contours.

New equidistance: [
Change
Point Statistics: Contour Statistics:
Faints in original object: 12692 Contours in ariginal object: 126592
Faints in result object: 12692 Contours in result object: 126592

- |
[T

Ok | Cancel ‘

In the EMD Editor, click “Change” and then “OK”.
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2.8.0.4 Download and conversion of DEM data formats

DEMs (Digital Elevation Models) exist in many different formats and can be downloaded from many places on
the Internet. This is especially true for data covering the United States. The following websites have DEM data
available for download:

http://datagateway.nrcs.usda.qgov/

or

www.mapmart.com

or

[http://data.geocomm.com/dem/demdownload.htmlf

To extract the data in a format readable from WindPRO, conversions might be needed. WindPRO will be con-
tinuously updated to read the most common formats directly — see also Elevation grid object.

For file conversions, the “Global Mapper” software tool is very comprehensive and easy to use. For additional
references, the WindPRO help desk http://help.emd.dk/WindPRO/ has the latest information on downloading
DEMs and converting to compatible file formats to use in WindPRO.

2.8.1 How to use the Line Object

In the current version, the Line Object can work with three types of data:

Height Contour Lines - The Line Object can use a number of different formats (see section 2.8.0.1), but lines
can only be added or edited if the format is converted to the WAsP .map format or to the *.wpo format.

Roughness Lines - The Line Object can use .map or .wpo file formats. Please note that the Area Object (next
section) can also be used for digitizing roughness areas, which can then be exported as roughness lines. This
is a very useful method, because it protects against crossing and inconsistent roughness lines. We recom-
mend using this method for new projects, since the new project won’t be based upon previously established
.map roughness line files.

3D Animator Lines - Used for roads or tracks to follow when creating a virtual drive or flight in 3D

Height contours as well as roughness lines can be used together with WAsP or WindSIM for energy calcula-
tions.

The modules DECIBEL, SHADOW and VISUAL can only use the Line Object if it contains height contour lines.
With the Line Object, you can calculate triangles (TIN) between all the digitized points to allow interpolation of

elevations (Z-values) to any specific location on the map within the specified TIN radius. Zones of Visual Influ-
ence (ZVI) are calculated based upon height contour lines, so for a ZVI calculation, no TIN radius is needed.

The principle is that, WTGs, noise sensitive areas, shadow recipients, etc. that are included in the calculation
will automatically take their Z-coordinate (their height above sea level) from the TIN.

The calculation of shadow isolines (SHADOW module) and noise isolines using the TIN provides a more real-
istic calculation of the isolines by taking the variation of the terrain’s elevation into account.

For visualization, you can use the TIN for the calculation of either an artificial landscape, or the visualization of

a wire grid landscape. The latter is well-suited to control the camera model or to view the WTG project in pro-
portion to the landscape without "disrupting” elements in the landscape.

© EMD International A/S ¢ www.emd.dk ¢ WindPRO 2.9 ¢ July 2013


http://datagateway.nrcs.usda.gov/
http://www.mapmart.com/
http://data.geocomm.com/dem/demdownload.html
http://help.emd.dk/WindPRO/

2.8 BASIS - Line Object (height, roughness and 3DA lines) ¢ 106

For 3D Animation, a Line Object can be assigned the special purpose “road”. This presents two possibilities:

It can show a road bitmap in the 3D animation
It can be used as a track that the camera “locks on to”.

Both can be used individually, or in combination so that you can see the road you are following (see Section
5.3.4 for further details).

2.8.2 Establishment and presentation of the Line Object

Line Objects can be edited on-screen when they are in edit mode. The symbols shown below indicate whether
the Line Object is in edit mode or not. You can activate or deactivate the edit mode by right-clicking the object
symbol on the map or by pressing the <Crtl + ¢c> keys when an object is selected.

© A Line Object which is not in edit mode

@3— A Line Object which is in edit mode on the current map.

ﬁ A Line Object which is in edit mode on another map (from version 2.5 this should not occur because you
now can change maps while staying in edit mode).

The same principle applies for the Area Object and WTG Area Object.

2.8.2.1 Tab Sheet: Data

Line Object (Height Contours: (3)) S|
F‘us\lmn} Layers Data I TIN WF‘raaematmnl Descnptmnl
Purpose:

[Height contour fines] \ Cancel
.wpo (EMD) file properties I Create new
Filename: GatolGiesaalseni ‘ Load/Import file
L ume | !
Next A
-
w Online data

[ Load the "EMD Editor” on exit
[v Use to link to Site data in energy calculations

Create new - Used when starting digitizing data from scratch. First, select the input type, i.e. height contour
lines, roughness or 3D animator lines in the "purpose” field.

You can choose to save data in the WAsP .map file format or in the WindPRO .wpo file format. When choosing
a file format, the following points should be taken into consideration:

If files are large, the .wpo format is faster and for large TIN calculations (height contour lines only), the .wpo
format has the advantage that the TIN is saved in the .wpo file, avoiding the need for recalculating when reo-
pening the project. On the other hand, the .map file format has the advantage that the file can be used for
stand-alone WASsP calculations (if this is relevant), and that the file can be loaded directly from the WAsP map
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editor (if installed and the path is set under "options", see Section 2.2.2.2). However, you can convert between
these two formats at any time using the “Convert” button.

Load file - Loads an existing file with line data. Different file formats can be loaded (imported, see 2.8.0.1).
The coordinate system in which data is given must be known. If the coordinate system is a local system (or a
system unknown to WindPRO) the system can be defined in “Project properties” before loading.

All supported formats (*wpo,*. map,*.gb¢*.hgt,* hgt,* zip,*.dxf,*.shp,* xyz,*.grd,*.asc,*.ntf)

All supported formats (*.wpo,*.map,*.g?x,*.hgt,*.hgt,*.zip,*.dxf,*.shp,*.xyz,*.grd,*.asc,*.ntf}

All files (*.%)

_WindPRO format (*.wpao)
P WASP map file (*.map)
_KMS5 format (*.gba
f Shuttle Radar Topographic Mission (*.hgt,*.zip)
" Autodesk DXF file (*.dxf)
ESRI shape file (*.shp)
XYZ file (Fxyz)
"GRD file (Surfer grid format) (*.grd)
ASC file (ArcGis grid format) (*.asc)
NTF file (Ordnance Survey) (*.ntf)

The supported file formats are shown in the list.

When GIS shape files with height contours are loaded, the dialog box changes as shown below:

Esri Shape Data Format l

Filename: Auto Filename setup |

|E:‘\Us ers\Per. EMD\Documents\WWindPRO Data\PROJECTSWSAWichek PN\DEM\WWischek

[v Limit to commonly used in country

Coordinate system Search

|uTM wGs 84 =
Search

Zone Decimals Zone in eastern coordinate

[14= | 0 |Defautt |
Height field in database

[HEIGHT |

Height unit in file
(® Meters (" Feet

In addition to the normal input, the projection datum (e.g. ED 50) must be entered along with the selection of
which field in the shape file contains data on the elevation and the height unit used.

Add file - Used for merging additional files together in the same object. (see Sections 2.8.0.1 and 2.8.0.2 for
file formats and conversions).

By clicking on "New filename", the file name of the file in which data is saved is changed and a copy of the file
is made. The following corrections will only appear under the new file name.

After loading large files, you may not wish to use the entire amount of data for the specific project. In order to
make the file-handling process faster and to save space on disk, you can limit the file so that only lines with
points inside a given radius will be stored. For more advanced data-limiting operations on a .map file (e.g. cut
out a square, spline, etc.), the EMD editor can be used, see section 2.13. The EMD editor can be loaded at
closing the line object by checking box in bottom of form.

On-line data is used to download elevation data from EMD server. For most of the globe SRTM data are

available, for some regions other datasets. This is the fast and easy way to get elevation data, although they
might not be detailed enough.
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Extend data is replacing the “On-Line” button in Line objects where data have already been loaded. It allows
extending the existing data with On-line data. To extend the data with any other data (in format known by
WindPRO), you can use the Extend data option from the EMD Editor (see section 2.13).

By checking the box "Use to link to Site data in energy calculations" the data contained in the Line Object will
be used by default in energy calculations when creating a Site Data Object.

2.8.2.2 Tab Sheet: TIN

Line Object (Height Contours: testwpo (3)) X
F‘nsitmnl Layers} Data TIN WExpnnw F‘resemalinn} Line ED|D[E} Deal:riptmnl
[ Take active TIN on map from this object; Cancel
TIN is a triangulation of height data, which gives any XY values
a Zwalue
(" Method 1. Calculate the whole TIN at once within specified radius
M Make sure that TIN radius includes all objects with auto-Z
| calculation. This method can't handle single point contours, or |
| ensure that no triangles cross a line
(" Method 2. Calculate TIN for the whole file Next
Method 2 solves a problem that exists in method 1, but it is [l
slower. It ensures that a triangle do not cross a line (dike
problem)
| @ Calculate "TIN on the fiy”
Calculate only the needed areas which avoid initial waiting time. Using
’ Advanced "TIN on the fly" options
L
" L
||
& = == a———— = = = =

The TIN calculation can be very time consuming. For this reason, advanced settings for the TIN calculation are
available. For smaller, less complex projects with a limited amount of data, method 1 or 2 will be the best
choice (typically used when a .map file is preferred). Method 1 is the fastest, but doesn’t guard against cross-
ing triangles, a problem that can cause problems, particularly at dikes, where long lines based on a few points
can result in triangles across the dike.

For larger amounts of data, the “TIN on the fly” method (used as default) is recommended. With this method,
the TIN is calculated only as-needed while you work. The TIN database is built up as a background calculation
without disturbing the current operation and will always have the necessary TIN values (e.g. where the objects
is placed). It's important to know that the “TIN on the fly” calculation will be auto-disabled if it uses too much of
the computer’s resources. The default setting is to auto-disable the calculation if it takes more than 1000 ms (1
second) to complete.

In the “Advanced “TIN on the fly” options”, the unchecked box “Always enable TIN at cursor position” in the
form below indicates that “TIN on the fly” at the cursor position has been disabled. This is simply because
when working with large files, the “TIN on the fly” calculation will interrupt the user too much. When the TIN is
needed in some calculation, the TIN is automatically calculated for the needed region. If you need the TIN for
inspecting Z-levels in specific regions while working on the map, you can enable “Always enable TIN at cursor
position” and eventually increase the auto-disable time limit.
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" TIN on the fly setup l BN
Max TIN triangle size: 3.000} (m)

This parameter us used to determine how big chunks of the contour that
needs to be indexed in memory, to calculate the TIN for a specific point.
When a part of the contour is indexed. it stays in memary.

If this parameter is very large, it takes longer time to load a project.
Ifit is very small, it takes more time to calculate the TIN on the fly.

Ifit is TOO small it could prevent the TIN from being calculated!

Use the height of the nearest contour line, if no TIN can be
| calculated. Happens if contour lines are crossed, or near duplicate
contour points (errors in data). W

Always calculate TIN at cursor position

| Always calculate Z value at the cursor-position for showing in the
[+ status bar. Un-check this to speed up the program, when using
large contour files.

Auto disable when calculation time is more than: | 10000 (mSec)

Ok Cancel ‘

A - i ==

When Calculating the TIN on the fly, the model is divided into a number of squares as shown below. If there
are TIN triangles larger than this grid size (white lines shown on the map), there may be problems calculating
the whole region. For this reason, the “Max TIN triangle size” should be set to avoid this problem.

i

ff[:juys:»} .. . ' S _' : UO :m

o b5 '»
2y 2
ety

&

¥
ginvingwlads

haj

| = T | | |

In the map shown above, the green lines show the TIN triangles that have been calculated so far. These can
be shown by right-clicking on the Line Object or by right-clicking in the square in the bottom line where the Z-
level is shown. After right-clicking, the menus as shown below will appear. Note that the option “Show detailed
TIN information on the map” has been selected, which allows the green TIN triangles to be visible on the map.
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Line Cbject |
Locked

Map

Froperfies
Delete
Edit mode

¥ Show contolrs

Optimize file when loading

When a file is loaded, by default, an optimizer will pop up that removes unneeded points. The first of the three
options can be chosen without the loss of any relevant information. Data will be lost when choosing option 2 or
3, but calculation speed will be increased. The selection should be made based upon your modeling require-

ments.

2.8.2.3 Tab Sheet: Export

"EMC Editor" (use frimfchange tools)

nbdsind

—— 25— ‘

Recalculate TIN

Fank Ladeger ¥ Shiow detailed TIN infor mation on the map
TIN setup...

Optimize data for TIM calculation

Line Object (Height Contours: 10 ft HCL from GM.wpo (1))

Select export format:

[xvz file ~|

ShaEe file

Export |

Position | Layers | Data | TN Export | Presentation| Line colors| Description |

The line object data can be exported to shape files or xyz files.

2.8.2.4 Tab Sheet: Presentation

value low to speed up draw process):

10000

l Paint option:

I Maximum contours allowed to be drawn (set the
|

Ll

I

I
L

r N
Line Object (Height Contours: testwpo (3)) M
Posmnnl Layersl Datal TIN | Export Presentation |Lme co\orsl Descnptmnl
Size
Width: | 40000 m _ Cancel |
Height: 40.000 m
~Contour propertie
r Close contours automatically if the distance between start
and end point are less than-
00 m I
l Thickness: Color: |
(" Thin  Medium ® Thick . -
Next
Height unit to show on map
’76 Meters  Feet |

- —

—=

On this tab sheet, you choose how much of the line data you want to see on the screen. Usually it's only nec-
essary to limit the amount of data if you work with very large data sets. The TIN radius is the radius within
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which the Triangular Irregular Network is created. It’s only within this radius that the Z-coordinate is automati-
cally calculated and an artificial landscape can be generated.

Due to calculation time, it may be necessary to limit the calculation of the TIN to the specific area for which you
need full 3D information.

You may set the object to “Close contours automatically” for lines where two end points are positioned within
the specified distance (this may improve the accuracy of the calculation and create nicer looking documenta-
tion).

You can also change the color and thickness of the isolines.

Lastly, you can choose whether the Line Object will show data in meters or feet.

Note: In WindPRO, height contour data is always stored in meters, since e.g. WAsP always assumes meters
when calculating. So if you accidentally end up with a .map file that is in feet, please use the WAsP map editor

to convert it to meters WindPRO does not convert the height data. It only offers the ability to show and digitize
in feet.

2.8.2.5 Tab Sheet: Line colors

Line Object (Height Contours: testwpo (3)) &J
F’Us\liunl Layersl Data I TIN I Expurll Presentation Line colors IDescript\un} Ok
Number of lines: ’5—i| Decimals II—il
Auto [~ Palette Cancel
[ Minimum: m [~ Divide into intervals
[ Maximum: ,— m [~ Connected colors
[ Interval values and legend text [ Colar shades
¥
Start End Color 1 Color 2 Legend Text in legend U
l 1 618.7%) 632,8%) 618.7 - 632.8 M
2| 63287 646,67 NN 632.8 - 646.8 Prev
3 646.8%) 660,8") 6468 - 660.8
4 6608 6748 660,8 - 6748 Next
5 6748% 688,87 | 674.8 - 688.8

" *) Value will be auto updated based on actual data range
I

Auto Values | Auto Colors | {load Save as__. |
Line color definitions can be freely set. Line color definition schemes can be saved and reloaded later.

2.8.3 Digitizing and editing lines

2.8.3.1 Digitizing new lines in simple mode

When a new Line Object is placed on the background map, it will be in edit mode by default. Place the cursor
where you want to start digitizing the first line, then right-click and select "Create new contour". You will now be
asked to enter the elevation (for height contour lines) or the roughness on the left and on the right side of the
line you are going to digitize (for roughness lines). Then simply click along the line you want to digitize.

Contour altitude 5 A

—Altitude

IIII i’ I Btep:lﬁ_
X Cancel |
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Note: In the contour elevation form, the step size when using the up/down arrows can be set in the “step” field.
This is helpful when digitizing lines of equidistant elevations.

When you finish a line, you can choose between "Stop" and "Close". If you choose “Close”, the last point will
then be connected to the first one you digitized.

Important: When you reach the edge of the map shown on the screen, you may want to move the map while
digitizing (without stopping). This can be done by setting one of your mouse buttons (if more you have than 2)
to the function "middle mouse button" in Windows mouse setup. When this button is held down, you can move
the map while digitizing.

Note on digitizing roughness lines:

It's necessary to enter the roughness values on both the left and right side of the line in the direction of digitiza-
tion. It's the user’s responsibility to ensure consistency between different roughness lines. Considerable differ-
ences, e.g. unintentionally crossing lines, can result in large calculation errors with no warning message given,
when using WAsP. Another way to digitize roughness lines is to use the Area Object. With this method, area
polygons are digitized, and lines are then exported. The export procedure makes sure that there are no con-
sistency problems with the lines.

2.8.3.2 Viewing and editing existing lines

The Line Object makes it possible to import a file containing height contours on top of a background map. If the
object is marked "Edit mode", you can edit in the imported contours by clicking once on the curve to activate it.
You can then drag the individual lines or points to their correct positions by holding down the left mouse button
when the cursor is inside a point and then dragging. You can also add new points, delete points, connect lines,
or add new lines. In addition, it's also possible to edit the values of the individual lines.

Maps and Dbjects - [Ebeltoft 1:25000 1:25000 Zoony: 100 %]
Wiew Window Help
?3":: IEbeItoft 1:25000 [1:25000) ;I I‘IDD %
&) .
G — e W WL
L] \f—'—lll !
) \I / _'. \ S
& 'R
6 1 T '-l__h__‘.' \
& N/ R A
&) Qb}aﬁ;l(an,..nghaie
i V/
e

E%;; i -~ A ]h \'e
g P . Aihgje Wl

Qo Line Object | Map » ) \
E A | @ - Trst*/

Properties —
sesle ‘ A< Delete ““‘«_\_ J.r"f"r \
ol 1" w Edit mode )
= * ‘ vekt2 v Show contours o
Zoom \
. *1 Create new contour

Zoom I |
= [ UTM EDS0 Zone: 32 East: 603159 North: 6225473 [ [EDIT MODE: Height Contours: Ebel_ora.map

As shown on the map above, when right-clicking on the object, a pop-up menu appears containing several op-
tions including the "Edit mode". Lines cannot be edited unless the Line Object has been set to “Edit mode”.
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EMaps and Objects - [Ebeltoft 1:25000 1:25000 Zoom: 100 %]

Wiew Window Help

fe IEbeItoft1:25DDD [1:25000] = |1UU°/ j IUTM EDS0

[® ' ]
’— - I

. -

| Sukvander =

‘ Line Ob]ect | Map » l

@ e & 4 Properties |

~ Delete
\ ﬂ
& /Kanl... ghain v Edit made
v Show conbours
i /,d\o
Delete point

@; = 1 A] th e I Create new contour

g ‘ : Conkinue contour

ﬂ )\ 13 Close contours

s\ Edit conkour altitude

Seale ‘ = Delete contour

+

Siale )

- * ‘ 2 \ “'||

Zoom \

i 11 \ ?{
Zo_omI T~ I \&g

=, [ UTM EDS0 Zone: 32 East: 603457 Morth: 6225837 15.0 |EDIT MODE: Height Contours: Ebel_oro.map

As shown above, with the Line Object in “Edit mode”, clicking on a line will activate all the points in that line.
When you hover on the height contour line, its value will be shown in the line at the bottom of the window.

After selecting a line, you can drag any one of the activated height contour lines in any direction. You can also
right-click on the isoline to get a menu, which gives you several options for further manipulation.

Note: Right-clicking will present different menus depending upon whether the cursor is placed on a point or on

a line between two points (see below).

Another line edit function is to connect two lines. If you click on one line, and then hold down the <Ctrl> key
while clicking on another line, you can select "connect contours" and the two lines will be merged. If the two
lines have different values, you will be asked to enter a value.

Shown below are the four "right-click menus"

that can appear when line is activated.

Line Object | Map # Lime Object | Map F
Properties Properties
Delete Delete

W Edlt ITll:Ile W Edlt ITIDdE

v Show conkours

Deleke point

Create new canktaur
Conkinue conkaur
Close conkours

Edit contour alkitude
Delete contour

1) Cursor outside the line

v Show conkours

Creake new contour
Continue conkaur
Close contours

Edit conkour alkitude
Delete contour

2) Cursor on a point on active line
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Line Object | Map # Lime Chject | Map #
Properties Properties
Delete Delete
v Edit mode v Edit mode
v Show conbours v Show conkours
Delete poink Insert point

Creake new conbour
Zonkinue contour

Create new contour
Zlose conkours

Close conkours
Conneck conbours

Edit contour altitude Pl cenlayy

Edit conkour alkitude
Delete conkour

3) Cursor on aline 4) Two lines selected (between points) on an active line

Delete contour

Lastly, when you exit the "Edit Mode", the TIN is recalculated.

2.8.3.3 Digitizing new lines without clicking

Instead of mouse clicking for each point, simply by holding down the <Shift> key, the software will do the click-
ing for you. When the mouse is moved while the <Shift> key is held down, the points are set automatically.

2.8.3.4 Digitizing new lines by auto-detect

The most advanced way to digitize lines is by letting the software recognize the lines on the map by color
recognition. This works as follows:

When you hold down the <Ctrl> key, a window appears in the upper left corner. Place the cursor on a line you
wish to digitize then release the <Ctrl> key and move the cursor up into the window. Click on the colors (pixels)
that can be identified as having the color information of the contour lines. Diagonal cross-hatching indicates the
selected pixel colors (see below).

=l5lx|

Click on the caolors to define the
colorrange:

rCaolar Range
From: To:
 Use RGE N [255
 Use HLS G: 102 204
] B [153 204

Tolerance: S

Color range is defined by finding the minimum and the
maximurn values of the selected colors

Minimize | Close | <= |
Color at cursor———————————  Selected colars:
R (255); H (255): I I |

5 (258): L (255 Seekforward Pixels:
—_—p—
B (255): S (o) b

When the relevant pixel colors have been marked, move cursor back to the line you want to digitize, again hold
down the <Ctrl> key and click on the line. WindPRO will auto-detect the line until it comes to a section where it
does not know how to proceed further. Click on the line to help WindPRO continue in the right direction. If it
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finds the wrong way, simply right-click and select “Undo last autodetect” as shown below. In addition, the <Alt>
key or the <Backspace> key can be used to delete the last point and thereby “move backwards”, until the digit-
ized line is back on the track.

Undo last autodetect

Meny Contour

Close
Stop
Cancel

Then manually click a few points (release the <Ctrl> key) to help it past the critical point and press down the
<Ctrl> key again to continue the auto-detect operation.

It's important to select the right pixel colors in order to achieve successful auto-detection. It's also important
that the background map has relatively clean colors for the lines. If it does, then this method can be very effi-
cient and large maps can be digitized quickly.

2.8.4 Save and use data from Line Object

The data file containing the lines is saved when you exit the edit mode. Note that if you are working on an ex-
isting file, it will be overwritten. To prevent this (if you've made changes that you don’t want to save), open the
file from Windows Explorer and make a copy before leaving edit mode.

The Energy Calculation module can use the Line Object’s height contour data file (only with WAsP). There are
two ways to use the data; by linking the Line Object to a Site Data Object (default) or by attaching the saved
file to a Site Data Object. The latter option allows you to use the data without having a Line Object in you cur-
rent project.

The other calculation modules (SHADOW, VISUAL, and DECIBEL) can only use DHM (the TIN) created within
a certain radius around the position of the Height Contour Object. In order to be able to use the DHM you have
to mark this option on the Tab Sheet "Position" under the Line Object, and indicate that the Z-coordinates of
the relevant objects (WTGs, Shadow Recipients, etc.) are taken automatically from the DHM. This must also
be marked on the "Position” tab sheet for the relevant objects.

2.8.5 Trimming data in Line Object

There are a number of tools available for trimming (see Section 2.13)

2.8.6 Roughness consistency check

The Line Object can be used to check the consistency of roughness lines. Inconsistency is indicated as red
dots or red shaded areas (see example below).
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In the figure shown above, the inconsistency due to an incorrect roughness value assigned to the roughness

line digitized in the middle of the area is clearly indicated (red shaded area) by the roughness consistency
check.
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2.9 BASIS - Area and WTG Area Object

2.9.0 Introduction to Area Objects

Fis
hld

The Area Object in WindPRO provides the user with a tool for importing or digitizing areas as closed polygons,
each having similar characteristics. Elements such as forests, cities, water, or other landscape feature can be
described using the Area Object. They typically have uniform characteristics and so can be treated similarly in
e.g. a roughness classification or other landscape evaluation.

The Area Object has the advantage of allowing the user to quickly establish areas directly on-screen simply by
using the mouse or importing data from e.g. GIS systems or maps in vector formats.

Note: Digitized areas can be used for other purposes also, and it is important to consider the intended purpose
prior to digitizing.

Advanced digitizing options with auto-point settings are available from version 2.4. The auto-point setting is
invoked by pressing the <Shift> key. Pressing the <Alt> key launches an eraser tool for deleting points.

If the areas will be used for exporting a roughness line map or for a ZVI calculation, it may require the definition
of landscape types. When carrying out ZVI calculations, farm land can normally be considered as one type.

In order to use the Area Object for the export of roughness lines, it's necessary to divide the farmland into dif-
ferent areas controlled by a roughness subset representing the farmland. For example, a division into "farm
land with low roughness" and “farm land with high roughness" (many windbreaks) may be necessary.

&

The WTG Area Object is a special variant of the Area Object, specialized for OPTIMIZE and WindPLAN pur-
poses and for use together with the Park Design Object. See these chapters for further details on this object.

2.9.1 Where to use the Area Object

In the present version, the Area Object can be used for a number of different purposes including the shown
below:
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IArea object (Area object (}: (207) . L

F'u:usitiu:un] Layers] Data Furpose | Area types | Import/Export F'resentatinnl Descriptionl

Select the purpose of the data hold by this Area Object.
Cancel

ik

[~ Roughness map based on closed lines:

[ UMBRA (Landscape equivalent calculation)
[ 2V (Zones of Visual Influence)

[ 3D Animation and Photomontage

[ WindPLAN - input for wisibility calculation
[ WindPLAN conflict check

[ MNord2000 Terrain hardness Prev

For import or manual input;

Mext
" Wind resource (*.rsf import)

[ Weighted WindPLAN Restrictions (*.ear import from wisibility or conflict che
[ Steepness Check (.wpo import)

Note that the Area Object can also be used to produce roughness lines, a very useful method because it pro-
tects against crossing and inconsistent roughness lines. However, you must perform an “Export to roughness
lines”, before they can be used. The exported file must be attached to a Site Data Object (via a Line Object).
With regard to crossing lines, the rule when exporting is; if areas overlap, the area with highest roughness val-
ue takes precedence over the area with the lower roughness value.

Although roughness areas can also be used direct in calculations, Where EMD has established a converter
from roughness areas to roughness roses. It has to be noted this feature go beyond the WAsP model, and for
a full WAsP compatible calculation, the export to roughness lines should be used. Direct use of roughness ar-
eas in energy calculations shall be seen as an experimental feature so far.

2.9.2 Establishment and presentation of the Area Object

2.9.2.1 Tab Sheet: Data
x]

Positi0n| Layers Data |Purpuse | Area typesl ImpoNExpor‘[' Presentation'

The area object polygons are saved in an external file, together with a link to the

associated area type. Cancel |

Filename:

S_DEMO-YWindP LA

File options |Ad\ranced options

Create new file |
Cpen file |

The data associated with an Area Object is saved in a file. You can create a new area file or load an existing
file saved from another Area Object (a WindPRO regions .wpr file). To import data from other sources, see Tab
Sheet “Import/export”.
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Positionl Layersl Data Furpose |Area typesl Importhxportl Presentationl

Selectthe purpose ofthe data hold by this Area Object.

[~ Roughness map hased on closed linesi Backaround properties |

I~ UMBRA (Landscape equivalent calculation)
[~ 2Vl (Zones of Visual Influence)

[~ 2D Animation and Photomontage

[ WindPLAN - input for wisibility calculation

I~ wWindPLAN conflict check

For import or manual input:

 Wind resource (*.rsfimport)

[ Weighted WindPLAN Restrictions (*.ear import frorm visibility or conflict checkd
[~ Steepness Check (wpo import)

X|
Cancel |

2.9 BASIS - Area and WTG Area Object ¢ 119

The Area Object can have multiple purposes. More than one purpose can be checked at the same time. The
top group are normally physical landscape elements such as a village, a forest, or water, while the bottom
three are used for more specialized data. Note that the purpose “Steepness Check” is described in more de-

tailed in Section 2.9.6 (last section in this chapter

2.9.2.3 Tab Sheet: Area types - definition of areas

To define area types, click at an Area Object and then select either "Edit Area type" or “Add new area type”.

Area object (5)

Positionl Layers' Data | Purpose Area types IImpoNExport' Presentation'

—Select relevant Area types

W — Mo canflicts (354)

W Recommendations (0)
_Exemnptible (3203) Edit Area type |
M ¥ Restricted (1937)

Edit |TUD|SI LoadISavel

Add new Area type |

Delete Areatype |

Show detailed list

X|
Cancel |
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Area types il
Colar | MNarme Height | Protection
; value
Exemptible 53

c | |

Mo conflicts 0 =2l

Recommendations 3 - |
Restricted 9

Edit |

Delete |

Infa |

Layer definitions Load | Save |

Definitions can be imported from a previously-defined Area Object, or from an .ty file which can be saved from
the “Area type” dialog box. Some area definitions are available in the folder \WindPRO Data\Standards\.

Some area types shown above are mainly for roughness classification purposes, but they are also useable for
ZVI purposes.

New area types can be added by clicking on the "Add new area type" option. Previously defined area types
can be edited by double-clicking on an area layer name and the dialog box shown window below will appear.

rea layer properties
Layer name: (St Uslae]
Layer height a.g.0. IT m
Roughness tlass: ISU— Length: W
A T
Color:
Filling: W
Praotection value: Iﬂ_ﬂ
Frotection distances (demand): I j _I
Frotection distances (exermpiable): I j J
Frotection distances (tecammended): I j J
Wind resource intenval I to Imts j
3D Animatar definition file: | J
Description
Ok Cancel

When finished defining or editing area layers, click “OK” and you are returned to the “Area types” window.

In this dialog box, you can check the area types you want to use for your current task. These are the ones that
will appear in the drop-down selection menu when digitizing new areas, and will be visible on the map.

Edit background area type is required for roughness purposes and is optional for a ZVI calculation. The back-
ground area is the default value that digitized areas will replace where they have been created.

Tools
There are various tools available for utilizing the area types.
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Area object (5] ﬁl

Positionl Layersl Data | Purpose Areatypes |Imp0rthxpur1| Presentationl

—Select relevant Area types

Edit  Tools | LoadiSave Cancel
1 — Mo conflicts (354; | | |
]

wemptible (3203 Create buffer zone |
W% Restricted (1937}

Ermpty |

Merge Area types.. |

Show detailed list

The tool "Create buffer zone" allows you to create new area types based upon already defined areas, where a
new area is created in a zone defined by the user.

Clicking on “Empty” simply deletes the areas of a specific type.

The “Move Area data...” moves area data from one type to another. This is very useful when importing data in
multiple steps.

2.9.2.4 Tab Sheet: Import/Export —with online data

The Online data run fully automized, while import from other sources require more settings.
Area object (70) E|

| Pres: 4 "‘l

F'Dsitiun] La‘_-,rersl Data l Purpose ] Area types Ok

Cancel
e Online data ‘

The On-Line Roughness data cannot be considered as "final” for
roughness classification, but as a good template to work from or for
rough “site finding” surveys. There are known issues, like farmland
with many wind breaks does not differ from open farmland - and some
parts has unrealistic high roughness values in Datad\Wind. Also
DatadWind provides summer values as well as winter values, WAsP
can only work with "annual values” (at EMD-Online you get the
summer data). In the more approximate datasets like Modis or GLCC
the resolution is far from good enough for energy calculations of
specific sites. So use data carefully, it is a help, not a solution!

Online Data | GIS data

Figure 7 With the area object set to "roughness data" as purpose; you can get access to on-line data from the
“Import/Export” tab.
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[ Import data from EMD server E@@

Setup
Available data creators:

DataForWind: European Roughness Contour Data Based from www.DataForWind.com - 200 nd
GLCC: Global Land Cover Facility Land Cover Use - 1 km grid.
ModisVCF: Modis Vegetation Continious Field Roughnesses - 500 m grid.

Select a dataset in the list.

Cancel

Figure 8 Example of roughness data sources at a European site.

There will be more or less types of roughness data files available describing the roughness in more or less de-
tail, depending on where in the world the site is located. NOTE: these data will not be sufficient for a detailed
energy calculation for a specific project, but are to be considered as an initial classification of roughness
around a site. E.g. the Modis data only holds information on vegetation, not urban regions, so there will be
some manual work required to edit and improve the accuracy of these data before they can be used for an en-
ergy calculation.

Import from other sources

Previously digitized data (polygons) from other sources (.dxf and .shp files), or for a Wind Resource map, out-
put files from WASP calculations, can be imported.
The process of importing data is as follows:

Press the "Import" button.

Select the file to be imported

Select the coordinate system and the datum in which the data is geo-referenced (e.g. ED 50). NOTE: This
must be known. If it is a local coordinate system (or a system unknown to WindPRO), it can be defined in “Pro-
ject properties” prior to importing.

The procedure for importing .dxf and .shp files is slightly different as follows:
DXF-files

After reading the file (which may take a long time, start with a small file to test), the layers from the imported
file appear in the list of landscape types with the layer number as the name.

Identify the imported layers and then select "Merge area layer" to place it into the defined layer that matches
the type of data in the file (or redefine the layer).

Repeat the above steps until all imported layers are defined.

Shp-files
After defining the coordinate system, the dialog box shown below appears:

© EMD International A/S ¢ www.emd.dk e WindPRO 2.9 ¢ July 2013



2.9 BASIS - Area and WTG Area Object ¢ 123

Elmpnrt from shape file with corresponding database - |EI|5|

An area object must contain a limited number of different landzcape wpes. Thus, when opening a Ok |
shape file, you must chooge which database field to be used for the sorting of the landscape types.
Then, a new landscape type iz added for each unigue type found in the selected field of database
file. |

Cancel
[rata tppe in shapefile: Polyline

[Xmin ; Y'rin] = [-51626,03 ; 579709,37]

[®max ; Ymax] = [-2079,34 ; B33880,74]

—Import option:

= &dd all data into one e laver Mame Ik01 573val
% Use field in database for unique sorting
i Add data into existing laver Laper IWater-rk=D 'l

Lines are imparted az areas with width: I'I a

Here you can see the corner coordinates of the shape file limits (which will indicate whether or not you’ve cho-
sen the correct coordinate system — if not, cancel and chose “Import” again).

There are several options for importing .shp file data:

Adding all data from all database fields into one layer

Creating one separate area layer for each unique entry into one of the database fields or adding all data into
previously-defined area layers (more typical option).

After reading the file (which can take a long time — start with a small file to test), the layers from the imported
file appear in the list of landscape types.

Caution:

When classifying roughness using areas, everything outside the digitized areas will be interpreted as back-
ground values. The background roughness must be given a value. For example, on islands far from the main-
land, it's appropriate to use the roughness value for water as the background roughness. However, if the main-
land is closer than approximately 40 km in any direction, it must be digitized. On mainland, it’s usually appro-
priate to choose the value for "open farmland" as background (roughness class 1-1.5) and then digitize the
cities, forest, water areas, and farmland with higher roughness values. In general, everything within a 20-km
radius must be digitized. At a distance of 40 km, the influence of the surface roughness normally has no effect.

2.9.2.5 Tab Sheet: Presentation
x|

Positionl Layers' Diata | PurposelArea types' ImporiExpart  Presentation |

—Size
Width:l m Cancel |
Height:|4DDDD ]

—Boundary Line

v Transparent

Calar: - Select |

Thickness:
i Thin " Medium " Thick

In this dialog box, the visible parts of the areas are defined. The only reason to limit the visible parts would be
to increase computer response when regenerating on-screen graphics.
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Note that the boundary line separating each area can be made transparent. This is useful for a Steepness
Check or for a Wind Resource map, where the areas cover the entire map.

2.9.3 Digitizing on-screen, editing, and viewing

Using a background map brought into WindPRO as a background bitmap image (containing all relevant infor-
mation, e.g. forests, cities, etc.), it's possible to digitize the sites manually, or to view the imported data on top
of the map for editing as required. The same principles as described for the Line Object in Section 2.8.3 apply
to the Area Object.

2.9.4 Save and use Area Objects in calculation modules

The data file containing the area information will be saved in the file specified in the Tab Sheet "Data" when
you exit the edit mode. Note that if working on an existing file, the file will be overwritten. To prevent this (if you
have made changes you wish to undo), open the file from the Windows Explorer and make a copy before exit-
ing the edit mode.

2.9.4.1 Export of roughness .map files from the Area Object

From the Tab Sheet "Data", you can export the digitized polygons (if the purpose “Roughness” is checked) to a
WAsP .map file format. In the so-called polygon-cutting routine, the areas with the highest roughness have the
highest priority when the areas are overlapping. Remember to define all none-digitized areas in “Background
properties” on the Tab Sheet “Areas”. Complex polygons may cause the polygon-cutting routine to fail, particu-
larly if two or more polygons are overlapping or if polygons have corners with very sharp angles. Data should
be checked carefully. You should check the results by loading the exported line file into a Line Object.

2.9.4.2 Use of the Area Object data in a ZVI calculation

In a ZVI calculation, every area defined with a height will be built "on top" of the digital height model. This
means that, for every point with an assigned height inside a polygon, the assigned height from the area region
will be added to the height model and, if the height of the area polygon is higher than the observer point in the
ZVI calculation, the WTGs are treated as invisible from any point within this area, e.g. a forest.

Naturally, this will not always be the case. For example, WTGs can be visible from some points inside a forest
or city. If this needs to be taken into account, these regions must be digitized in greater detail, e.g. each house
modeled as a separate area.

2.9.5 Trimming data in Area Object

There are a number of tools available for trimming, see section 2.13

2.9.6 Steepness calculation and presentation

2.9.6.1 Purpose of the Steepness calculation

The Steepness Check (.wpo import) is used to generate areas (polygons) containing the “steepness” within
certain intervals. These intervals may be used to exclude areas where it’'s impossible construct turbines or to
build roads due to the steepness of the slopes of the terrain. The input data is a *.wpo file from a WindPRO
Line Object, and the result is placed in an Area Object.

2.9.6.2 Calculation setup in the Steepness calculation

dk
1. Insert an Area Object onto the map using the ™F icon.
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2. Select “Steepness Check” as the purpose for the Area Object.

Area object (1)
Fosition | Layers | Data  Furpose |Area types | ImportExpart | Presentation | ok |

Select the purpose of the data hold by this Area Ohject. You can only select from
ane of the tabs below: Cancel |

Physical landscape  WindPLAN/Presentation |

 Wind resource (*rsfimpart

= Weighted WindPLAN - canflicts or visibility (= ear impar)

@ Steepness Check (wpo imports

3. Create an area type for each steepness interval that should be created. Click on the “Add new area type”
button on the “Area types” tab sheet.

Area object (1) Area type properties
Pusmon' Layers' Data | Furpoge Areatypes |\mpor‘UExpm‘t| Presemanon' ok Type name ,W
Type height a.9.1 m

Selectrelevant Areatypes———————— =
Edit |Tou|5| Cancel o
Hatching: [DiagCross hatc =

Steepness fromfto: 0-5 (0)
< Steepness fromito: 5-10 (384)
Ml Steepness fromite: 10-90 {185) Edit Area type

Add new Area type

Steepnes

Iterval defined as: "From Steepness” <= WALUE < "To Steepness”

Delete Area type
From Steepness 5 (deg) - flat=0 max=30 deg
To Steepness: M (deg.) - flat=0 max=50 deg.
"Fercent to Degrees tool

[ %= De

Description

Show detailed list

Cancel

4. Select Import from the Import/Export | Steepness tab sheet.

Area object (1)
Position' Layers' Data | Purpose | Areatypes  ImportExport | Presentation' ok |

Cancel

—Steepne
Impart steep terrain from map or'WindPRO file (. map, *wpa):

Impart |

P

5. Now, select the *.wpo file (Line Object data file) to calculate or import the steepness data from. Mark the
area types to import into (the areas that you just created). On import, WindPRO reads the steepness intervals
from the area types. Make sure to mark the “Empty the selected area type(s) before performing the import”, if

you re-import the areas. Otherwise, duplicate areas are created.
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Elmpuﬂ Steep Areas from Height Contours !E

Height contour file to impart frarm

Filenarne: IC'\WIndPrn Data\Samples\Ebeltoft\Ebel_oro_small.wpo Browse

Mark the area type(s) to import into

Edit List

v Empty the selected area type(s) before performing the import
Importent if you re-import the areas

Cancel

6. Lastly, in order to make the slopes look good on the map, select the Boundary Line to be “Transparent” on
the Presentation tab sheet.

Area object (1)
Pusitiunl Layersl Data I Purpusel Area nrpesl ImportExport  Presentation | -

r8Eze
Width: |40000 m Cancel
Height: (40000 m

~Boundary Line

[ Transparent

G - SEIEC |

Thickness
&« Thin i~ Medium i~ Thick

An example of results from a steepness calculation is shown in the figure below. Note that the turbines are
erected in areas where the steepness (slope of the terrain) does not exceed five degrees.

\\4;\‘- i

EAFEE object (): A!E.
Steepness from/to; 0-5
Steepness from/to: 5-10

Steepness from/to; 10-15

Steepness from/Ao: 15-20

Steepness from/io: 20-30

Steepness from/to: 30-40

Steepness from/to: 40-50
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2.9.7 Specific WTG-area features

The WTG-area are as mentioned a variant of the Area object, with limited features, but specific designed for
having the most needed features for designing a wind farm. The object is central for the OPTIMIZE module
and shall typically always be used as the object that defines the borders of the site, e.g. based on land owner
agreements.

[ W WTG Areas (Test-2) = [ 5 [ |
F'Dsition] Layers Areas lWindF'LANl Presentationl Descriptiunl -
Ok

Areas
i Cancel
Unnamed-area-0 M g
Unnamed-area-1
Unnamed-area-2 %
Export
_ Delts | \
Delete All
Steepness i
Mext

WTG filler

The WTG area has some specialized features.

2.9.7.1 Steepness in WTG-area

r .|

" Steepness as exclusion zones in WTG area object =HNNCN X

This will add exclusion zones to the WTG area object based on a specified area, line object and steepness threshold.

TIMN will be calculated within the specified area(s) and all areas with a steepness larger than the threshold will be added

Ok
to the WTG area object as an exclusion zone.
Cancel

Mote that if there are no areas in the WTG area object, a rectangular area must be specified with the WTG area object as
center.

Select area(s):
f+ Use the areas specified in this WTG area object

" Specify a rectangular area with the location of this WTG area object as center:
width | 0 m
Height 0 m
Select height data to calculate steepness from: | j
Steepness threshold: ,700 m
Mew contour name:

Steepness can be established as exclusive zones based on a given steepness threshold. This is very efficient
for avoiding placing turbines from e,g. the Optimize module in areas that are too steep.

2.9.7.2 WTG filler in WTG-area

The WTG filler can establish as many turbines as there are space for based on required distances, a fast way
to evaluate the MW potential at a given site.
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2.10 BASIS - Elevation grid object

2.10.0 How to use the elevation grid object

With elevation grid Object, it's possible to handle elevation data as gridded data meaning that the elevation
data has a Z value for each point in regular grid spacing. This makes calculations much faster compared to
contour lines and it gives options to present the elevation data in color scales to give a good overview of the
elevation on a map. A special feature is the layer organization of the elevation data, where more layers mean
that detailed data in the near site can flexible be combined with more coarse data in the remote region. While
gridded elevation data normally not are editable, there has been established a special feature for creation of an
editable layer, where grid data are converted to lines in a line object that can be edited and thereby like near
measurement masts very detailed data can be established. The elevation grid data is thereby an efficient al-
ternative to line object contour elevation data.

2.10.1 Creating an elevation grid object

7|

Clicking on the object button creates the object.

2.10.1.1 Tab Sheet: Data

Object data (Elevation Grid Data Object (11)) ~ |0 il
Position | Layers Data Presentation | Colors | WAsP-setup | Description

File name: |E-\Users\Per EMD\DacumentsWVindPRO Data\PROJECTS\reland\Cronalagt, | Cancel

[] Calculate Z-values from this object (overrules line-object setup)

rData layer:
Add layer from file_. |

The top-layer has higher priority

than lower layers Create editable [ayer I

@ Add layer from Online data |

Prev

Mext

Edit layer ._ |

Use to link to Site data in energy calculations

First option to deal with is if you want the Z values for all objects to be calculated from this object. If you al-
ready have established a line object with elevation data, you have to choose between these two alternatives. If
only elevation grid data, this is the choice.

On the Tab Sheet “Data”, you specified which data to load.

The “simple” way to get data is to “add layer from On-line data”, where SRTM data easily are loaded, fast and
efficient, while these data already are gridded data.
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Click on the button "Add layer from file" to s%e_ecify one of the following file types:

All importers {(*.asc,*.hgt*.gr =

All importers (*.asc,*.hgt,*.g Jma |
ASC ArcGIS rectangular grid with 5-6 header lines (*.asc)
|HGT file format (*.hgt)

Surfer GRD file format (*.grd)

WindPRO line object file (*.wpao)

WASP MAP file (*.map)

xyz with irregular grid and/or data reduction (for very large files) (*xyz)

A special variant is the xyz with irregular grid. This is partly used to convert irregular grid to regular grid, partly
to “thin” very detailed gridded data. E.g. Lidar surveys, where data might be as detailed as more points per m?,
which mean a data amount that is too detailed for “normal” wind energy calculations.

Import Options

Method Field Separator
(" Use First Datapoint (® Tab |_EJ View File
(" Use Average of All Datapoints

F (— Space
(& {Use Average N Closest Datapoints;
(" Use Average Throw Away Max/Min Datapoint o Cumrna
(" Auto Detect Grid from Datapoints (" Semicolon
* Gridsize [ Fill Empty Cells
50
Y Gridsize
50 No Of Values to Average

[v Ignore Extreme Z values 10

Extreme Value Min
[424 [

Extreme Value Max
|8850 [

[ Generate Steepness Statistics

Ok | Cancel ‘

The import options for irregular grid or very high resolution grid data, that shall be thinned.

The most important features are:

Method: Typically choose: average N closest points or Auto detect (if highest possible resolution). But if data
quality is poor, having many outliers, throw away Max/min.

The Fill empty cells option is also important. Normally you do not want holes in your data and want to fill. But it
might be that the data is the top of a curved ridge, and you risk filling within the curve. So there can be com-
promises. But note that the “filled curve” can be erased later with the “Edit layer” option, so the lower layer data
is taken within the curve.

= ET

Import from file:
|E:\Users‘mF'er.EMD\Dncuments\WindPRO DETE‘LPROJECTS“I'4

Use importer:
\WindPRO line object file v

(%) Import all
(") Select a sub-area on the map to Import |

Grid size (m):

Ok | Cancel |
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After selecting file next step is to choose importer (normally only one option), and then to decide if all data or a
geographical sub set of data shall be imported. Finally the grid size must be decided. Having like line object
data, the grid size is not trivial to decide. Too high resolution gives too many points, too low gives poor
accuracy. But remember that the import can be done in more steps, making it detailled, like 10m near site, and
then coarse, like 100m for the large area.

Object data (Elevation Grid Data Object (11)) _ o x|

Position | Layer: a | Prasentation | Colors | WAsP-setup | Description
File name: [E-\Users\Per EMD\Documents\WindPRQO Data\PROJECTS\IreIand\Cronalagl|;I Cancel

[] Calculate Z-values from this object (overrules line-object setup)

rData layer | |

| WindPRO line object file - 693x456 points ~ The top-layer has higher priority
than lower layers.

Add layer from file.. I

Create editable layer... |

-
()
Cell dimensions: 25, 25 m b el e G e dz.E

Call count: 316008

Show color grid

Show Opacity trackbar
[[] Show grid as points
[1 Show grid as contours

[ -]

Export layer. .. |

Edit layer... |

Use to link to Site data in energy calculations

After import, some info is shown and the first layer established.

It is possible to add a more detailled layer in the site region by loading the same data but using a 5m grid

[ object data (Elevation Grid Data Object (11)) _ o] x|
Position | Layers | Data | Presentation  Colors | WAsP-setup | Description
File name: [E-Wsers\Per EMD\DocumentsWindPRO Data\PROJECTSVreland\Cronalagt, __ | Lees]

[] Calculate Z-values from this object (overrules line-object setup)
rData layer
| . Add layer from file... |
WindPRO line object file - 324x278 points : The top-layer has higher priority
than lower layers.

WindPRO line abject file - 693x456 points Create editable layer. - |

)
(6T
B G, 5o L Add layer from Online data |

Cell count: 90072

MNext

Show color grid

Show Opacity trackbar
[] Show gnid as points
[[] Show grid as contours

-

Export layer._. |

Edit layer._. |

Use to link to Site data in energy calculations

The normal area selectiuon tools appear, and data are loaded in 5 m resolution. By rigit click on the layer, this
is “moved up” to be the top layer. This mean that data from this layer are taken first in any calculation.
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Move up (Higher priority)
Move down (Lower priority)
Rename
Remove
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Right click on layer.

Note the many options for the elevation grid. Contour lines calculated from the grid data can be shown in any
resolution. The grid points can be show and there are features for high resolution painting of the grid, which
correct for the problems given by the earth is round end thereby not making gridded data to precise in their
direct presentation.

Menu | _Hide |

" _Menu Hide |
~| [JLegend

o
=P

{395

d ceacht

WindPRO fine obiect file: 61 % B H
MM
| . - 7| [JLlegend

WindPRO line object file: 60 %
Menu | Hlde
|:| Legend

Chosing another color scale and zooming in, show how the different Iayers has different resolutions. With the
opacity track bar the visibility can be changed. Legends can be added and color scale settings changed. The
“presentation” and Colors are similar to described by line objects and result layers.
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ion Grid Data Object (11))

resentation  Colors | WAsP-setup ' Description

r.EMD\Documents\WindPRO Data\PROJ ECTS\.IreIand\Cronalagt] J

2 Zvalues from this object (overrules line-object setup)

) - Add layer from file... I
bject file - 324x278 points | The top-layer has higher priority

than lower layers. i
bject file - 693x456 points g Create editable layer...

-
(L5 ] ﬂdd 1
Cell dimensions: 5, 5 m ‘- e |

Creating an editable layer is a special feature for making it possible to “hand digitize” special areas of interest
very accurate, e.g. thje region around a measurement mast.

How to make manual changes to the grid elevation data:

When creating an editable layer, the gridded data is exporeted as contour lines to a line object for the
specifyed area. The data is auto imported to a line object. This can then be edited by the tools described in line
object. When editing are finalized, the data are automatically concverted to grid data and replaced in the
elevation grid object.

2.10.1.2 Tab Sheet: WASP setup

Object data (Elevation Grid Data Object (11)) _ o x|
Position | Layers | Data | Presentation | Colors [WAsP-setup | Description
WAsP calculations uses line data. Therefore the grid must be converted to ﬂl

lines when used in a WAsP calculation. On this page the line-conversion
setup is defined for this grid object.

rWAsP line option:

The smoothing zone is the horizontal

Default contour interval if not defined in below list: 5.0 di

istance, measured in lower layer grid
Default smoothing zone if not defined in below list: 2 cells, within which grid points in lower

layers are removed, when creating
Layer name Contour interval Smoothing zone contours. This avoids very steep parts in
WindPRO line object file | | terrain if the level in two layers are some
- offset due to different elevation data Mext

WindPRO line object file | | sources, and thereby major mistakes in

the flow modeling are avoided. Mote: the
user should always try to avoid having
steep terrain in the smoothing zone. If
having so, then rather delete part of the
upper layer with the "Edit layer” tool_

The WASP setup is special, while it allows for different contouring intervals for different layers. In mountainous
terrain, it can be an advantage to reduce the resolution in the remote region, to avoid too many points/lines,
which can violate the WASP capability.

The smoothing zone is established to avoid steep region. In case where two different sources with slightly dif-
ferent elevation levels are used for the detailed and remote region, conversion to lines for WAsP calculation
would create some very steep slopes in transition zone. Therefore an option to define a smoothing zone based
on number of grid cells.
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2.11 BASIS - Layer structure - results and objects

2.11.0 Introduction to layer structure — docking

Using a layer structure similar to that used in many programs such as Google Earth, AutoCAD or PhotoShop,
you can organize the results (geographical results) and objects in WindPRO. There are basically two layer
structures: The result layers and the object layers. The result layers replaces for the users of WindPRO before
version 2.8 the previous “result layer object”.

The result layer structure is placed in a layer structure above the object layer structure, see screen below.

Result layers
;J"El = Old resource layers

Basic
Height-contur
Before april 2000
After april 2000
Roughness lines
Camera
Met.mast - Statgen

The result layer structure can be organized in sub layers, which is different from the object layer structure.
From several calculation modules, result layers can automatically be created, like Decibel, Shadow, ZVI, and
Resource. But result layers can also be established by right click in the result layer group, where files can be
added, like .rsf files (wind resource files from WAsP or CFD tools).

Oooooooo

The result layers have the same options for color scales and legends as by report printing and viewing eleva-
tion grid data.

The layer structure is described in following.

@

Start the "Layer Manager" with the “Layer” button in the lower left menu bar.
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3
Layers E3

Result layers |
I_ ﬂ Calculation of wind resource map

|_ gt Calculation of shadow impact and

----- I_ E Calculation of noise impact map: ¢

[ Site data objects -
[ Wind resource map

[0 Optimized layout

[ Moise sensitive areas

[ Moise impact map W
1 Shadow receptors

Shadow impact map
Photomontage

m

Most often it's preferable to let the layer manger be a docked window (a part of the "linked" windows instead of
a "free" window within (on top of) the map). Simply dragging the window to one of the edges and releasing
docks the window. Then it will automatically convert into a bar. To change it back into a free window, right-click
on the Layer Manager and uncheck "docked" from the pop-up menu.

8¢ Maps and Oects 28 Engishy - setaverion A0 T I e o T | )

Project View Tools Data Window Help

X om— ol &

i

[ ¥ Calculation of wind resource map: Wi
[ ¥ Calculation of shadow impact and sh
1% 98 Caiculaion of naise Impact map: 8.0

2]

0 Height contours

@ WIGLayout

O Conrol points

B WiGAea

[ Meteorological data
[ Roughness areas
O Roughness lines
0O Obstactes

O Ste cata ovjects

0 Wina resource map.
O Optimazedtarout

O Noise sensilve areas
O Noise impact map
o

T To @[] |O shadowimpactmap

O Photomontage
35| bmi 8[100k Topo map ~][100% <] [UTM WGSBS Zone: 14
e 5 s c -

~] _Select O Miscellaneous
Y K\\ \ )
\\ N

i)

%}

>

-1

tad

>

\

=)
-
N

JoIpIRet- |
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2.11.1 Create new layers and basis management

In this window you can create a new object layer by clicking on the small icon at the bottom of the page next to
the "trash bin" icon (which deletes layers). The checkboxes nest to layers show which has their objects visible
on map and in object list. The blue background (Layer “Michellanous”) indicates the current active layer. Any
new objects created will be assigned to this layer until you click another layer and make this active.

The result layers are created from calculations (auto created when this option is checked), but can also be
created by right click in the layer area.

Layer 1
O elevation
Layers @ Turbines
M :
Result layers = Show matrix
| ¥ calculation of wind resource map: E Trreas
| 8H Calculation of shadow impact and § -
[ 98 Calculation of noise impact map: | : - Add layer
|| & Delete layer and objects
% Add layer group Merge layers
Delete layer group Select objects
Load layer... | Show distance circle
Delete layer Lpad layers
O Site datz Center on map SHEER
[ Wind re; Edit layer.. | Properties
[0 Optimize . _ |
[0 Noisesy  ~how tool window || | ¥ Docked
Moise in Show legend |
g ahagon ~how fegend ; Check all
[] Shadow Export ’ Uncheck all
Photomi Import... Indent »
R P —

The right click menu in result layer area to the left and in the object layer area to the right.
From these menus the available features are shown. Some will be explained more detailed.

2.11.2 Result layers

Result layers are typically established from a calculation.

Parameter Hub |WTG Use Edit line Use | Edit raster| Show in result
height lines setup raster setup layer
Specific energy (KWhim v | | r Edit | [ Edit | v

An example from wind resource map calculation. Check the “Show in result layer” ant the layer will be created
when the calculation ends.

2.11.2.1 Load or import into result layers

The difference in “load” and “import”, the two possibilities for creating result layers from external files, is:

Load can add wind resource files (.rsf or .wrg files) while these has a special status with a known structure that
has more different types of data that can be presented.
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All importers (*.CFDORES, *.asc,*.hgt, ™.

CFD result\terrainheight.grd (*.CFDRES)

ASC ArcGIS rectangular grid with 5-6 header lines (*.asc)
HGT file format (*.hgt)

Surfer GRD file format (*.grd)

WindPRO line object file (*.wpa)

WaAsP MAP file (".map)

xyz with irregular grid and/or data reduction (for very large files) (*xyz)
WindPRO line chject file - as points (faster than using TIM) (*.wpo)

Map file - as points (faster than using TIN) (*.map)

Import handles different file types, see list above, which for sure will be expanded with time.
Note: If elevation data, as can be viewed in result layers, shall be used for calculation purposes, these shall be

loaded in the elevation grid object, not as result layers.

2.11.2.2 Result layers presentation setup

A very important feature for the result layers is the presentation setup.

Double click on the icon at the result layer, and the controller appear.

S DN A T A ?/ \

A NN DSy 'lf\f,ﬂ / v

Calculation of noise impact a...[8] _,\

35 dB(A) ) 5 |

{__\

Raster

Calculation of noise impact at neighbors: 8,0 m/s - value at mouse: 19,79

> ) " )\—'\
S S 40 dB(A) : [ @shw ClLegend -
O High resolution Opacity: —— — ] =
7] e "> | OShow 3D
__; 50 dB(A} \\ 150 lines
) 55 dB(A) A o~ ¥ Show ¥ Legend | S — |
b} ~
' C“-J . 7
[” f_.j_j r—-) ! '3?2
1. ) 4
g’)/ ( J
A% ¢
- /:""‘\ ~ é—ﬂn‘) A Vb ‘\\\

The controller gives access to control as well line as raster presentations. It's easy to choose another color
scale by the little drop down arrow, or fully define a color setup by clicking next to this. A legend is appearing
by a checkbox. Note also the opacity adjuster, making it possible to set the transparency. It is possible to show
the result layer on a 3D map by selecting Show 3D (see 2.17). Finally it when pointing with the mouse on the
map, the value at cursor position is shown in top bar of the controller. All in all a comprehensive controller, that

should work intuitively.
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_ E Calculation of noise impact map: 8,0 m/s @
i } Raster
m\,\? [v Show [ Legend | | = 4
hdin wal b wal Filename Colors "
0.0 400.0 Shadow_raster_Days
0.0 200.0 Shadow_raster_Minutes_pr_Day J
1] 200 Shadow_realcase_colorfull
0 300 Shadow_worstcase_colorfull
Automin - |Automax | SharpColor_sutoscale L =
8,00 12,00 Testrouares-color '
11,7 53,5 test L
5.9 75 Tjornehy_40-fixed
7.2 8.4 Tiomeby_90-ixed

Autornin - |Automax | Trafic_light
Automin  |Automax | Trafic_light_autoscale
«|

When clicking at the small arrow by the color scale a drop down box show the defined color scales, as well the
ones included in WindPRO as the user defined. The color scales are shown with the present data loaded.
Therefore only the ones with auto min/max will be shown with a full color scale while other based on fixed val-
ues might not be within the relevant range and therefor just shown as white. But these can still be chosen and
the values can be edited. The edit mode is entered pressing the “...” button. See 2.11.2.3 Color scheme editor
for editing the color schemes.

2.11.2.3 Color scheme editor

There will be a set of color scales for as well raster as lines. The files with definitions are by default located in
\WindPRO Data\Standards\, with extensions:

*.linecolorsetup

*.rastercolorsetup

[ " Edit colors l | = Iﬁr
Mumber of lines: I@ Decimals @

Auto [v Palette

[ Minimum: 12 dB(A) B
[ Maximum: 59 dB{A) [

o [
Opacity T E EEE——
Start End Color 1 Legend Text in legend

1 0 35 0 - 35 dB(A)
2 35 40 35 - 40 dB(A)
3 40 45 40 - 45 dB(A)
4 45 50 45 - 50 dB(A)
5 50 55 I N 50 - 55 dB(A)
6 55 100 | I P 55 - 100 dB(A)

Auto Values ‘ Auto Colors | Load... ‘ Save as._..

Ok | | Cancel |
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The color scheme editor. When auto min, max and interval is checked, a general purpose color setup is creat-
ed, where min and max is auto adjusted to the content in the loaded data. With save as this can be saved and
will appear for later use. Whatever color settings is made can be used in current view without saving.

When auto is unchecked, figures can be written in the min/max fields, and click on “Auto values” will create the
intervals based on “Number of lines”. Auto color generates a color scheme, by clicking in the color fields these
can be edited manually.

~
5!{ Edit colors _l == é]
Number of lines: lg—jl Decimals |1—i|
Auto [ Palette
[¥ Minimum: mis [ Divide into intenvals
[v Maximum: ,7 mis [¥ Connected colors
[v Interval values and legend text I
Opacity I
Start End Color 1 Color 2 Legend Text in legend
1 0,09 0,9 I (0,0 - 0,9 mis
2 0.9 1.6 I I 0.9-18mis
3 1,87 2 &%) 18-28mis
4 2,84 3.7 28-3.7mis
5 3.7% 4,6%) [ 37-46mis
6 4,64 5.5%) I 46-55mis
7 5,54 6.4%) 55-64mis
8 6,4%) 7.3 [ 64-7.3mis
9 7.3%) 8.3 7.3-83m/s N

*) Value will be auto updated based on actual data range

Auto Values | Auto Colors | Load... ‘ Save as... |

| Ok | | Cancel |

_ ____|

The group “Palette” etc. gives several options for designing color schemes. Above is shown an example where
the colors gradually changes from the one value to the next.

2.11.2.4 Export of result layers

The result layers can be exported to numerous formats. Right click on the result layer and select export.

k-

=l Result layers
| Z Type System lab | User T —r—
13 68,4 New WTG 2 Add layer group
i} 70,0 MHew WTG k] Delete layer group
15 65,0 Noise Ser 10 e
G 65,7 Moise Ser 11 Delete layer
Center on map
Edit layer...
; Show tool window
Show legend
s | I s
Paolyline Shape file (25 raster) Export 3
Pelyline Shape file (a5 iso-lines) Impert...
Paint Shape file (a5 raste !
Image with waorld file 2
WindPRO line ohject
ASCILx, y, z file I
Goo Earth KMZ file I'l,“:l',.:l|'..
"a Image file o
m Google Earth KMZ file - line overlay TI

Depending if it is line or raster data (or both) shown, different types of exports are available.
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2.11.2.5 Organizing result layers in folders

Result layers
[ ¥ calculation of wind resource map: W
= [¥ & Environment calc.
[v ‘B_ﬂ Calculation of noise impact map:
[ 8H| Calculation of shadow impact ant

By right click and “Add layer group”, a folder symbol appears, and result layers can be organized by drag and
drop. The structure are similar to Windows explorer, so no further explanation should be needed.

2.11.2.6 Comparing result layers

Result layers

kA Compare layers = @
HO& env Input
= O res lyers: DT a6
O w 100m Wind Stat 1 Layer B: Select layer B.... -
[ WL P SRR T F O RN
Output
Add layer group
Del | Layer Name: Compare layer
elete layer group
: 9 P Value

Load Ia:,.rer... (& Difference (A-B)

1 Ratio (A/B
Delete layer )

3 Formula: -
Rename...

Resolution - cell size
Center on mag & Match Layer A
Edit laver... > Match Layer B
Show tool window Csskdeimec () 0

Extent
Show legend "

# Overlap

Import...
P 2 User defined &

Create compare layer...

By a right click in the Result layers window, it is possible to “Create compare layer”. The difference, the ratio or
a formula can be applied between two result layers. An example of formula is IF(A>B;0,0;1,0) which means
that the compare layer returns 0 if A is greater than B and 1 on the contrary. For each grid cell the calculation
is made and returned in a new layer. The resolution of this compare layer can either Match the resolution of A
or B or be user defined. The size of the area to compare is by default set to the overlap area between the two
result layers but can also be user defined.

2.11.3 Objects layers

2.11.3.1 Objects layers - move or add objects

This can be done in three different ways:

1) Drag the selected objects (click on selected objects in object list) you want to move or copy from the Object
List to a layer in the Layer Manager. WindPRO will then ask whether you want to move or add them to the
layer. Please note that when adding objects to a layer, a duplicate set of objects are not created on the second
layer. The objects are merely assigned to both layers. If you want to duplicate objects, use the clone or copy
function.
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Project View Tools Data Window Help

Description

S |Linton NDAWN Result layers
Ju[NCAR/MNCEP data 45°N 100°W HOE& e
@ Ramsi 1 BD & res _

E™® Ramsi 10 O 100m W!nd Stat1
Flramsitt N 1§ 100m Wind stat 2
Ramsi
Ramsi 4
@ Ramsi 5
@ Ramsi 6
@ Ramsi 7 >
@ Ramsi 8 || O General data

Ramsi 9 O Height contours
A [Wishek 1 Layoutnr 1
A \Wishek 10 Move object(s) to this layer

=| | A |Wishek 11 Add object(s) to this layer
% A |Wishek 2 _—
= | A|Wishek3 ||

In the above figure, WTGs are selected (click on the first one with the left mouse button, hold down the <Shift>
key and click on the last one). Hold down the left mouse button and drag the selected objects to the wanted
Layer. The program will ask whether you want to “move” or “add” them to the layer. If added, they will exist in
the original layer as well as in the new one.

2) In the Object Properties, you can assign the object to one or more layers.

" OWTG data (Ramsi 1)

ls member of

[ General data

[ Height contours
Layout nr 1

Layout nr 2

[ Control points
LIWTG Area

[ Meteorological data
[ Roughness areas
[ Roughness lines

3) Use the Matrix (See 2.11.7)

2.11.3.2 Object layers - organize objects

WindPRO supports many ways of organizing objects in the layer structure. Here are a few examples:

a) Several different layout alternatives for one WTG project

Here it would be natural to organize each layout in its own layer. All the basic objects such as Terrain Evalua-
tion, Height Contour, Neighbor, Camera etc. could then be placed in Layer 1. Each layout alternative has its
own layer which makes it easy to quickly see and compare the different alternatives for an evaluation. When
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adjusting a given layout, only one layer is visible at a time so you don’t risk modifying other alternatives when
moving the WTGs on the map.

b) Different object types for each layer

It's often difficult to "select" on object e.g. a noise sensitive area beneath a shadow recipient. This can be
avoided by organizing all the noise sensitive areas in one layer and the shadow recipients in another. You can
now make the final adjustments to the placements with one active layer without interference from the other
objects.

c¢) Photos for visualization with different focal lengths

If, for a visualization, you have photos with different focal lengths, but taken at the same location, the Camera
Objects will be placed on top of each other on the map and will be difficult to work with. Assigning each Cam-
era Object to a separate layer is an easy way to work around the problem.

d) Line- and Area Obijects disturb the overview

The map overview becomes cluttered if you have digitized many objects such as roughness, contour lines,
areas, etc. If the various information is organized in layers, it's faster to activate or deactivate the layer than to
find the individual objects in the Object List and then deselect "show lines" etc.

e) Several projects in the same area

If you work with several projects within a limited geographical area it's possible to reuse much of the data and
take advantage of working with many WTG projects in one WindPRO project. Information relating to each pro-
ject is placed in its own layer, while all joint objects are placed in a "joint-layer", e.g. Layer 1.

f) For planning purposes

When a municipality for instance, is planning its WTG policy, they may want to organize the existing WTGs
according to expected dismantle time or prioritized removal, for example. It's also possible to place new WTGs
in different layers according to different development alternatives. Subsequently, it's very easy with the layer
structure, to combine different dismantling and development alternatives and to perform different environmen-
tal calculations such as a ZVI calculation.

2.11.3.3 Usage of the layer structure in a calculation

When starting a calculation, it's possible to include WTGs from selected layers only for the calculation. You
can deactivate single WTGs within each layer. Essentially, it will be much faster and more efficient to work with
different alternatives in the same project.
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WTGs

Layers

[ General data
[ Height contours

[ Control points
COWTG Area
Meteorological data
O Roughness areas
O Roughness lines

[ Obstacles

1 Citn datn ahinak

Layout nr 1
D_

m

Use all objects from selected layers

Existing WTG (0)

New WTG (13/16)

VESTAS VB0-1.8MW
ESTAS V80-1.8MW

[ VESTAS V80-1.8MW
VESTAS VB0-1.8MW
O VESTAS V80-1.8MW
VESTAS V80-1.8MW
VESTAS V80-1.8MW
VESTAS VB0-1.8MW
VESTAS VB0-1.8MW
VESTAS VB0-1.8MW
VESTAS VB0-1.8MW
VESTAS VB0-1.8MW
ESTAS VB0-1.80MVYW
ESTAS VB0-1.80MVYW
VESTAS V80-1.8MW

Select all

60Hz 1800 80.

010! hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 101 hub:
60Hz 1800 80.0 101 hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 10! hub:
60Hz 1800 80.0 101 hub:
60Hz 1800 80.0 101 hub:
60Hz 1800 80.0 10! hub:

70.0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70.0 m (TOT:
70.0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:
70,0 m (TOT:

Deselect all

110.0 m) (56)
110,0 m) (7]
110,0 m) (58)
110,0 m) (59)
110,0 m) (60)
110,0 m) (61)
110,0 m) (62)
110,0 m) (63)
110,0 m) (64)
110,0 m) (65)
110,0 m) (66)
110,0 m) (67)
110,0 m) (68)
110,0 m) (69)
110,0 m) (70)
10,0 m) (71)

2.11.3.4 Savel/load layer structure

Right-click in the layer window and get the menu:

Show matrix
Rename

Add layer

Delete layer and ohjects

Merge layers
Select objects

Show distance circle

Load layers

Save layers
Properties
v Docked

Check all
Uncheck all
Indent

From this menu, a layer structure can be saved or loaded, which means that a good layer structure can be re-
used in another project.
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2.11.3.5 Matrix view, magnifier, and move layers

Note the “Show matrix” which allows you to see a complete overview of all layers and objects that are as-
signed to them (see example below).

ELaverfobject matrix — IEII&
Height contour | Steepness |Conflict data | calculation area |Conﬂ\ct restrictions |W|nd resourses ‘i|

BB

Site Center

Area object (1 STEEP_REGION
Area object (Zv0): WPLAN_REC
Shape: Rectangle, 5.819m » 7.5
Avrea ohject [ WEPLAN_REGIO!
Avrea ohject () WRES_REGION
First plan-G00kYY

WindPLAN %

Avrea ohject () WRES_REGION
Avrea ohject () WRES_REGION
983 m 1773 °

10004C: 1.000 kyy BONUS - B
2300%F: 2.300 ky¥ BONUS - Sa

When the magnifying glass is activated (toggle by clicking on it), only the objects in the layer that you hold the
cursor on will be shown in Object List. This can help you get a quick overview on which objects belong to
which layers. Lastly, you now can move layers simply by dragging them with the left mouse button down.

2.11.3.6 Distance circle around layer objects

e~

" | ayer properties -

Mame:
|w 12- NYT layout Ok

Distance circles for objects on layer... Zancel

Objects on layer:

Placeringscentrum (1) -~
4*VESTAS V90 3000 90.0 101 hub: 80,0 n| |
Control Point: Uncertainty horz +0 m ver

L

Moise sensitive point:
Moise sensitive point:
Moise sensitive point:
Moise sensitive point:
Moise sensitive point:
Moise sensitive point:
Moise sensitive point:
Moise sensitive point:

[ P £ 1 S SO 1)

Danish 2007 - Om
Danish 2007 - Om
Danish 2007 - Op
Danish 2007 - O
Danish 2007 - Op
Danish 2007 - Om
Danish 2007 - Om
Danish 2007 - Om

[y T

-

Mone

.

F

The button “Distance circles for objects on layer” gives access to following:
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W84 112~ NYT layout . | B [

v Show distance circle around objects on this layer

Distance: IdEUU m '
Color: -
l Line Width: IE 'l

f Ok Cancel

Here the distance, color and line width be set. In Denmark e.g. there must be a special investigation if wind

farms are established closer than 28 Rotor diameters to existing turbines. With this feature it is fast investigat-
ed if this is required:

|
1
\ |
%unksarup ' N Gatten
j‘jdﬁu' U —_— Plantage
<>

Ve er
Fald arde

Navitse

FIerborg Svenstrup. \

S
n@r rup '
Hoxe gard

(o] Str‘l{523 427 6.300. 324
g I g b¢

Mo

»

o :3'"43:
’ di

G Mg\gar ~——-5E£HE

; Vannerup Jelstrup J P|sselhr2:| l E

28 x rotor diameter around the new proposed project show which existing turbines that are closer.
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2.12 BASIS — Text, ruler and Shape Object (profiles)

2.12.0 Auxiliary objects

WindPRO also has a group of objects that are not directly involved in calculations, but are very helpful for de-
signing, measuring and presentation.

2.12.1 BASIS - Text Object

T

X|
PoswtionlLayers Text |3DAIPh0tD Montage| Ok |

Thisis aWTG :l
Cancel

I
Edit font

[~ Transparent background
[ Show as hillboard (3DA style)

[~ Use current settings as default

With the Text Object, you can attach text to the project map and later include it on the map printed in one of
the calculation reports. You simply select the Object from the Object Bar and place it on the map and then en-
ter the text. You can move or edit the position of the text exactly the same way as with all other objects.

x|
Position | Layers | Tet ~ 3DAJPhota Montage |

Scale the text to this height when used in visualizations:
[ (m)

.

Cancel

L

A unique feature in WindPRO is the ability to use the Text Object for showing “balloon text” on maps, as well
as in Photomontages and 3D Animations, so that a specific location can be identified on map, on photo, or in
the terrain model.
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2.12.2 BASIS - Ruler Object

&

With the Ruler Object you can measure distances on the map. You select the button shown above from the
Object Bar and place it on the map at the location where you want to start the measurement. Then you click on
the location where you want to end measurement. Hovering with the cross hair over the measurement will
cause the distance and the compass angle to be displayed in the status bar at the bottom of the screen. It's
also possible to change the properties of the ruler. To do this, left-click on the line in order to activate it, then
right-click and select “Properties” in the pop-up menu as shown below.

X
Puswtiunl Layers Ruler | _
ok
Lenath 426, (1T
Cancel
Distance between ticks I 4860 m
Ticks I 0 i’
Angle 495 Degrees clock wise from north
Line width I 3

Here a fixed length or angle can be specified. The number of tick marks can be specified (e.g. to mark every
100 m distance) and the color and line width can be changed.

You can also move or edit the ruler line. Left-click on the line in order to activate it. Place the cross hair inside
the center mark, then left-click and drag to move the ruler parallel to its original position. Place the cross hair

inside an outer mark to rotate the row around the opposite outer mark. Hold down the <shift> key while drag-
ging an outer mark to change the ruler length.

Lastly, you can measure a distance without creating a new Ruler Object. Simply create the ruler with left
mouse button, but instead of finishing with a second left-click, use a right-click and the ruler will not be created.

2.12.2.1 Quick profile, based on object "ruler”
E This button (at the bottom of the left-hand toolbar on “Maps and Objects” window) activates the profile

after inserting a ruler; f found in the right-hand toolbar.
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[ = —
" Maps and Objects 2.7 (English) o * * —[s[=] g

|| Project View Tools Data Zoom Scale Window Help

=
" Profile ===
60 - - - - - - - - - - - - - - - - - - -

5
50
45
40
35

wEF

Rz PEdrnyn mDERAP P PEQ@Q@@@OsT

30

0 100 200 300 400 500 &00 OO 800 800 1.000 1100 1.200 1.300 1.400 1.500 1.600 1.700 1.800 1.800

™ View legend (slope inclination) [ Calor setup | Copy to clipboard |

Danmark Nord 1:200,000 Zoom: 100 % ==
“bri| Baf [KMS map: d2001T (1200 000] ~|[10%  +][Euwope UTH ETRSES

‘ farsy) A
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Figure 9 Create a ruler at map and right click, choose "Show Quick Profile" and a cross-sectional view is
shown along the ruler line. Note: this tool uses the actual contour lines, the alternative “rendered” terrain profile
based on the shape object, using the TIN.

The colors shown are pre-defined:

Green < 8°

Orange 8° - 17° (installing or transporting turbines may not be possible)
Brown > 17° (flow separation or WAsP model problems will start)

With the “color setup” button the colors and values can be user defined.

2.12.3 BASIS - Shape Object (also Grid lines)
z

With the Shape Object, rectangles, squares, circles, or a grid can be placed on the map as a helpful tool for
measuring. Select the button shown above from the Object Bar and place it on the map where you want one of
the corners of the rectangle or square to be located. Then mark the location of the opposite corner. For a cir-
cle, the two corners define the square of the inscribed circle. When the Shape Object is used as a grid, the
object can be placed anywhere. Note that it is also possible to create a grid from the top bar of the map win-
dow, see 2.4.3.8.
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The shape object as rectangle is basis for terrain profile rendering, see 2.12.3.1

x|

Positionl Layers Shape | ,TI
Shape type: IRectangIe j =

Bound to: |Free = Cael |

Height: 1271
Width: I 261 m
Angle: I 76,2 ® Clockwise fram north

Line color: [Biack I - |
Line width: I 1

After selecting the second corner, the dialog box shown above appears. Here the shape type, size, angle, col-
or, and line width are defined.

The size, angle, and location of the shape can also be edited on-screen. Left-click on the Shape Object in or-
der to activate it.

When used as a grid, right-click on the map to access the option “Show grid labels”.

Sl

Shape Cbject | Map ¥
Locked

Froperties
Delete

¥ Show grid labels

EMaps and Objects - [map_course 1:50,000 Zoom: 100 %o]
!lﬂoject Show Tocls Zoom  Scale  Wyindow Help
f [Bitmap map: map_course.bri [1:50,000] = |1nn°/ Ll | ish Grid =l

¥ =

Moumth _

185000 u( ‘ ag,uum’v/"mﬁr‘?ﬂ R KET]
K il |f: AR e

Shown above is an example of establishing two grid objects, one with thin black lines for every 1 km, and one
with thick red lines for every 5 km. Notice the grid labels on the top and left edges of the map window. The la-
bels will scroll in order to remain on the edges as the map is dragged.
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2.12.3.1 Terrain Profile - based on shape object

[

Using the Shape Object (right Object Bar) you first create a rectangle to define the profile cut for which you
want to view the terrain profile.

-

The Terrain Profile tool is activated with the Terrain Profile icon (left tool bar). Note that there must be a TIN
calculation based on a Line Object with height contour lines in order to use the Terrain Profile tool.

7is Zoom: 100 %o [Camera: Picture: Target IG East: 187075 North: 423114] _|olx
ey Render: @ b Setup: by

iew angle:

T

Distance:

50000 +=| | 4

Oversize;

™ Stretch

Setup Ads
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Ex
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e e
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When you click on the Terrain Profile icon, a terrain profile for the selected profile-cut rectangle is rendered.
The yellow arrows indicate the viewing direction for which the profile is being shown. The profile is always seen
from the longer side of the rectangle. In order to view the terrain profile from the opposite side, the rectangle
object must be rotated 180 degrees by dragging the corners.

\‘ \
2R Z
B ANSATELSOZNRND O x> 003

Al

AN

=

The terrain profile can be over-sized and stretched, or just over-sized. The difference between stretching and
over-sizing will be in the way that objects such as WTGs are shown on the terrain profile. If stretched, all ob-
jects shown will be stretched in the over-sizing operation. If “stretch” is not chosen, the objects, such as WTGs,
will simply be over-sized both horizontally and vertically. This makes it easier to see the WTGs in the terrain
profile, but it will also oversize them in the horizontal direction.

N

With the Draw Tool shown above, which is found in the tool menu at the top of the Terrain Profile window, lines
can be drawn and text can be added to the profile view. Additional tools are available as described below.

4V

| Abc
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Power plant

200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200

The graphic above illustrates how a bitmap (the power plant) is inserted as a 3D Object and 3 WTGs are in-
serted on the hill. The profile and the objects are all oversized by a factor of 3. The line from the power plant
over the edge of the hill illustrates that from the left base of the power plant the WTGs will not be visible.

The part of the hill shown in red is that which would be seen on the near side of the profile-cut rectangle. The
part of the hill shown in green is that which would be seen from the far side of the profile-cut rectangle. The
part of the hill shown in green can also be seen from the viewpoint.

The terrain profile is ideal for analyzing local conditions and can be used for many purposes. It is especially
useful for illustrating proportions between the landscape, WTGs, and other elements.

Setupn: g

Colors can be changed with the setup button.

render; @

After any settings are changed, or any new objects are added within the terrain profile rectangle on map, the
“Render” button must be clicked to update the image to include the new elements. Clicking on the floppy disc
icon will save the terrain profile image as a bitmap. There is no specific report that can be generated using the
terrain profile. The bitmap image is the only possible result output.
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2.13 BASIS — EMD Editor (Line, Area and grid Objects)

2.13.1 EMD Editor for lines and polygons- trim and change data

The EMD Editor works with data files associated with both Line Objects and Area Objects. A so far quite sim-
ple version is available from the elevation grid object. This is separate described at the end of this section. Of-
ten the data files hold far more points than needed, or they may be misplaced on the map due to digitizing in
the wrong coordinate system, or they may simply contain errors, possibly from converting from one file format
to another.

Line Object | Map »
Locked

Properties
Delete
Edit mode
¥ Show contours
"EMD Editor" (use trim,fchange tools)
TIN optons L4

The EMD Editor is started from the pop-up menu that appears when you right-click on the Line, Area, or WTG
Area Object. If the object is in Edit mode, the Trim menu cannot be selected. The editor can also be started
from the Line or Area Object form.

There are two main groups of tools: Trimming and changing data.

2.13.1.1 Trimming tools

"% EMD Editor - Trim Contour Object =n E=h =
Selectthe part of the data to include in the selected operation
& All data () Data INSIDE selection " Data OUTSIDE selection

W< W& W{ | @ Define selection |
Jm Change Data

J Remaove specific contours | Remaove shortlong contours | Remove area | Remove crossing contour parts | Remove Duplicate [ E“E

Check Contours/Areas to be

061874 (5) » | Check all contours thatis nota [ Do not delete "peak” contours (SLOWER)
162179 (5) multiplier of: This means that clos ed contours
162484 (4) £ w|| Check | that do not contain other

162729 (4) T contours (e.g. mountain tops and
63094 (17) lakes) would not be deleted

(163398 (21)

(] 637,03 (36) Check all
[1640,08 (25)

064313 (41) Uncheck all
[1646.18 (48) -

Remove
I

Point Statistics: Contour Statistics:
Paoints in original object: 14513 Contours in original object: 526
Points in result object: 14513 Contours in result object: 526

100 % 100 %

Ok | | Cancel
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Trimmings tools are typically used for removing points or lines or parts of a region to reduce the amount of da-
ta.

There are eight main Trimming Tools and each is explained in detail on the respective tab sheet:

Remove points

Remove specific contours
Remove short contours
Remove area

Remove crossing contour parts
Remove duplicated data
Remove “No TIN” data
Remove Orphan data

2.13.1.2 Change data
"% EMD Editor - Trim Contour Object [ ===

Selectthe part of the data to include in the selected operation

Trimming Tools | Change Data |

JTransformation | Change contour altitude | Connect contours | Extend data | Change Contour interval | Smooth

|Fr0m ||T0 | | Define Transformation on Map

X (i [ [i |

Create a linear transform based on 1
or 3 points. Press button above to
define the points by drawing arrows on

the map.
Puoint Statistics: Contour Statistics:
Points in original object: 14513 Contours in original object: 526
Points in result object: 14513 Contours in result object: 526

| Ok | | Cancel |

Change data tools are used for moving, scaling, adding or converting data, or simply manually changing of a
group of data.

There are six main Change Data tools and each is explained in detail on the respective tab sheet:

Transformation (move, rotate, or twist data to correct for digitization errors, e.g. digitizing based on local or
wrong coordinate system or datum). The transformation can be made graphically, where either 1 or 3 arrows
on the map are dragged so the “from” and “to” points are shown, indicating the coordinates for the transfor-
mation.

Change contour altitude (user-specified conversion formula to change from e.g. feet to meters).

Connect contours (spline).

Extend data

Change Contour interval
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Smooth.

2.13.2 EMD Editor for grid data - remove data

So far for use from elevation grid object, first part of an editor for gridded data is available. It is loaded from the
objects “data” tab, with the button “Edit layer”.
When started, one feature “Delete data” is found.

[ b [
i i == -
wd SEETE | " | : Eae | 1\ N
Select the part of the data to include in the selected operation ‘ = \ @ ‘ x ‘
Al data (® Data INSIDE selection|  ( Data OUTSIDE selection | " select polygon ===
Define selection |
Ok | Cancel I
Delete area |
This tool sets the selected cells in the grid to “undefined™, L S \:
which means they are ignored in all calculations N\
\.\
~
S
t ol /4
| —l
I
Delete A
Undo Undo ALL )
s [ | , l
f . \
1| #
| N N

Firs-t decide if it shall be the data inside or outside later selected area.
Then select area. Note that a free polygon can be defined, starting with 4 corner points. These can be
dragged, and right clicking on the lines between the points allows to “insert points”.

The delete data is typically used if reading high detailed information for e.g. a banana shape non purposed fill
the inner round part of the curve with data filling that might be convenient to use in other parts of the data area.
Then it is deleted afterwards to take data in this part from a less detailed source, but with real, not auto filled
data.
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2.14 BASIS - Map Composer

2.14.1 Start the Map Composer

i

The Map Composer is used to prepare maps for use in reports. The Map Composer is started from the left tool
bar by clicking on the button shown above.

Map composer control
Marne
INew

Wap Zoom

[oweedare (1:0) ;| [ 1m0 i’

[~ Shaow selection tools

Edit syrmbols |

Save map | Copy map |

[~ Show legend
Edit legend |

Save legend | Copy legend |

Background map intensity

! .J

Close map composer |

Starting the Map Composer opens a split window containing the map (where the design of the composed map
can be viewed), and the Map Composer Control window.

The Map Composer Control window has following options:

A name can be entered in order to find the map setup later. Different maps with different elements, scales, or
symbol configurations can each be stored with a different name.
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poser: New

4
‘0 gy
%\
L]
A
Selection setup
Center of zelection
East Morth
[1g6526 [423658
Width Height £
3850.6 2= 2563.7 = e
jzl =] m [ R
Zoom _(<>100 means resampling of background map) | 17 =l - G R \E—,\ -
1000 % : B . R e N
™ Show additional information

8 map composer

When the Map Composer option “Show selection tool” is checked, you can drag the square defining the part of
the map that is to be copied to a report. This can also be specified exactly by specifying the coordinates, size,
and zoom level.

With the option “Show additional information” you can specify a graphic resolution in dots per inch (dpi), which
is important for reports that must be printed with high graphic quality.

2.14.2 Select map portion and resolution with the Map Composer

Changing the resolution will change the size of the graphic in millimeters. If you specify a resolution (dpi value),
the resulting width and height of the image as it will appear in the report are displayed.

Selection setup

Center of selection

East Morth
|1 BEA00 IdEdDDD
YWidth Height

| 3000.0 2=

| 2000.0 2=

m

Zoom (<100 means resampling of background map)

1000 %

v Show additional information

—For infarmation only
Resolution

|200  dpi

Wifidth

Height

| 472

I 315 Pixels

| 599

Scale

1: I a0 023

| 400 mm
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If you want to show a larger map area while maintaining the size and resolution (dpi value), the zoom must be
adjusted. The map will be resampled in order to fulfil your requirements.

In the example above, a 3 km x 2 km portion of the map is selected. For a 200 dpi map, an area that is 59.9
mm x 40 mm will be required on the report page. The scale will then be 1: 50.028 (it should actually be
1:50.000, but a slightly inaccurate coordinate setting makes the difference).

T i LTI . .
-'cr‘y’lél‘i@h[ e 'g"’\é?g? /| aMeteorological Data

‘Malaigh maLeacht ) fGadn ) NewWTG
5 iy e {
37/ i F Existing WTG

e
1 i G,

| S8 L ¥
N e

5 @Height Contours: Heightcontourwpo
10.0-156.0

—156.0-302.0
302.0-448.0

1 443.0-534.0

594.0-740.0

Above, the map is copied to the clipboard, and then in Word, the height is set exactly to 40 mm so that the
map will print at a resolution of 200 dpi and a scale of 1:50000.

Shown above is an example of an ordinary screen dump (print screen), without the Legend, which can be add-
ed by clicking “Copy legend” in the Map Composer Control, and then pasting it into the Word document.

Note how the height contour lines have different colors for different heights (this is configured by a setting in
the Line Object).

2.14.3 Symbol setup in Map Composer
X|

All symbals

WTG symbol groupe :
[NewEsisting WTG |
MNew WTG

Existing WTG

Change symbal | Clear bitmap

—Symbal size
" Mo symbol scaling (ariginal bitmap size used)
" Scale symbol size relative
@ Absolute symbol size [m]

WTG symbol size:
Rotor diameter [m] LI

Rotor diameter scaled by

Symbol size

Ok I Cancel | Apply | Save | Load |

One of the more useful features of the Map Composer is the one that allows you define custom symbols (main-
ly for WTGSs), and to scale them according to the size of the WTG.

Any bitmap file can be used as a WTG symbol. Some examples can be found in the folder “"WindPRO Da-

ta\Standards”, but any bitmap can be used. A map example with different types of symbols for new and exist-
ing WTGs is shown below.

© EMD International A/S ¢ www.emd.dk e WindPRO 2.9 ¢ July 2013



2.14 BASIS - Map Composer o 157

‘% f 295 T
~ “Cronaizght .
a}aégﬁa"!{;s'z%achf / /Gijatdn c.llleleorologiﬂl Data N
06 )\l 87— I8 New WTG
N P / Exizting WTG
& bt
5 @Heigm Contours Heightcontour.mpo
10.0 - 156.0
—156.0 - 302.0
302.0 - 428.0
d 248.0 - 594.0
! 594.0 - 740.0
, A% J

If custom symbols are defined, the legend will be updated with the new symbols. In the example shown
above, the legend has been madified slightly in order to illustrate the possibilities.

2.14.4 Legends and more options with Map Composer

The legend can be modified by the user in a number of different ways. The various options available can be
seen in the Legend setup window shown below.

x|

Fant

[ Zurich xeik o7 JE =T

Background color

|0 Sky Blue = Edit |

Line height
I 22

¥ Showr frame
Frame width

I 2

Frame calar

[ Red =] Edr |

¥ Rounded comers

Save | Load |

Ok I Cancel | Apply |

Font, background color, line height (the distance between lines in the legend), show frame, frame width, frame
color, as well as rounded corners are the available options.

Lastly, shown below is an example which includes reduced background map intensity, symbols scaled by rotor
diameter, labels, and the wind resource map from result layer.

The WTG symbols can also be divided by WTG type or manufacturer, which is illustrated by the legend for this
example, with two different WTG types.

Note: The type of objects that appear in the visible layers will determine the appearance of the Legend, even
though the objects may not be within the selected portion of the map.
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(¢ camers )

. Control Point

,* \Meteorological Data
Noize Sensitive Area

(s Shaciow Receptor

.\IES'I'AS V39 600 39.0 10!

@ vESTAS Va7 660 a7.0 10X

(S)Height ¢ 2 Hei wRo
10.0 - 156.0
— 156.0 - 302.0
302.0 - 448.0
448.0 - 594.0
594.0 - 740.0
Bl Rezuit Layer

4 Area obiect [ZVI}: ZWI-Cronalaght.w2r
- Foreat
[ winage

@W:ter )

After designing your individual map layout, you can copy it and make another map based on the same pa-
rameters, while including additional elements, e.g. one map for noise, one map for flicker, etc. This allows you
to make a template, no longer limited by the default symbols in WindPRO, and then with the features you re-
quire, to copy the relevant elements to a professional report with uniform and high quality map presentations.

x|

—Calor

" Monochrome

8 bit gray scale

B bit (266 colors)

& 24 hit (16 mill. colors)

—Format of export

" RGB colors
* ChYIK colors

" Bitmap (BMP)
= Jpeg (JPG)

@ i (77 I~ Compress
 Other
Save Close

One final note on the Map Composer: When saving maps as .tiff files, you also have the option to save the file
in the CMYK color format, which is the basic requirement for offset printing equipment.
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2.15 BASIS - Google Earth exporter

@ With a click of this button, visible objects will be exported. You can also export from the Objects List, se-
lecting those objects to export, then right-click and select “Export to Google Earth”.

Export to Google Earth Q@

View your WindPRO project in Google Earth

The selected objects (in map or in the object list) will be passed to Google Earth, which will be started
automatically when clicking "OK". (The same function is available with a "right click” in the object list)

From Google Earth you can mail your project to any other Google Earth user (or mail a screen
shot to anyone)!

Different objects will appear in different ways: some objects will be shown simply as symbols, whereas
others (like WTGs) will be rendered realistically. This will be developed continuously.

Make sure Google Earth is installed on your PC before using this feature - and preferably the latest
version for full utilization.

Download Google Earth: http://earth google com/

Cancel

Figure 10 You need to install Google Earth before using this tool.
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%! Export to Google Earth | W% -] T @ wE e

rSetup

Export Name: |Hornum3

Export filename: IC:\US ers\per. EMD\Documents\WindPRO Data\PROJECTS\DV\Hovgaard_Hormum\Hormum3_Google_Ear

Browse Auto Filename Setup |
I
Symbols Visualized Object type Label in Google Earth (Name)
r v Existing WTGs (Photo realistic) * From map  None
r v MNew WTGs (Photo realistic) & From map  None
l - v Cameras (As "Fly Into" photos) ' From map  Mone
r v Result Layers (Draped on Landscape) & From map  None
r v Obstacles (As Box, Building, Forest, etc) & From map " Mone
I3 = Qther objects &~ From map " None

Defines yaw angle

| N:O
Direction of wind: |23[] L) 2701—81330 for WTGs

I .

Figure 11 You can chose how some of the object types shall appear in Google Earth, including labels.

Cancel | Viewlnfol

(=S |

Windfarm information

Created by:

EMD International A/S
Niels Jernesvej 10
DK-9220 Aalborg @

Exported from WindPRO
http://www WindPRO.com

State of New Jersey. "75“"‘(; ™
oogle

Eve alt 37 m

© EMD International A/S e www.emd.dk ¢ WindPRO 2.9 ¢ July 2013



2.15 BASIS - Google Earth exporter o 161

Figure 12 It has never been easier to compare a given turbine size with a known building! Or of course, to
simply visualize your project.

~Places  Add Content|

=¥ & WindPRO export 2
. Created with WindPRO :
= Overlay Information -
¥ Objects

el
—7

Figure 13 In the Google Earth layer structure, a WindPRO export layer is added with subfolders with object
information etc. Right click at the WindPRO export and choose “Email” to send the Google Earth presentation
fo the chosen recipient’s computer. The mail attachment is a .kmz file holding all the necessary information —
this file can also be saved in your project folder (right click on the layer and choose “Save As’) as part of the
project documentation.

When Google Earth is closed, the file will be removed unless you perform a manual “Save As” operation. The
idea is that you can “re-export” the project a number of times without getting your own Google Earth filled with
several different layouts.

2.15.1 WTGs as photo realistic 3D objects

WTGs can be exported to Google Earth and shown as photo realistic 3D objects, just select the objects to ex-
port in object list and right click or click the Google Earth button.

Windfarm information

Created by:

EMD International A/S
Niels Jernesvej 10
DK-9220 Aalborg 8

Exported from WindPRO
http:/{www WindPRO.com

Figure 14 Turbines exported to Google Earth.
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2.15.2 Photomontages as "fly in"

Exporting cameras can give a unique test of your photomontages and a unique exporting feature, so anyone
with Google Earth access can see your photomontages on a Google Earth background — creating a really im-
pressive feature.

Windfarm information

Created by:

EMD International A/S
Niels Jernesvej 10
DK-8220 Aalborg &

Exported from WindPRO
hitp://www WindPRO.com

Figure 15 The photomontage as a "fly in" feature at Google Earth. By using the “transparency” slider in Google
Earth, you can gradually increase transparency of your photo and thereby check how well it matches the
Google Earth background.

2.15.3 Results layers as overlay

Result Layers exported to Google Earth will be draped on top of the Google Earth surface, ideal for wind re-
source maps, noise lines etc.

2.15.4 Other objects as symbols

All other objects will for now “just” be exported as symbols, so there is still room for improvement in future ver-
sions.

2.16 BASIS - Google Earth synchronized view

-y

With a click of this button, a window in maps and objects will be opened, including Google earth back-
ground maps. The great benefit is that the WindPRO objects will be shown on the Google maps, and when
positions are changed, this will immediately be seen on the Google map. It is thereby unique to use Google as
“pbackground map” for fine tuning position of objects, like neighbors, turbines etc. Note the turbine visualized in
the synchronized view is simpler than the one exported as .kmz file. Taking the detailed descriptions from
WindCat, will simply slow down the update speed too much. So for presentations where the look of the turbine
shall be accurate, the exporter should be used.
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2.16.1 Two different views

r — = — — ~
¥ Export to Google Earth —————— - - @m
Setup
Symbols  Visualized Object type Label in Google Earth (Name)
= ¥ Existing WTGs (Photo realistic ® From map (" None
Il [ v New WTGS (Photo realistic) ® From map " None |
| [ = Export of Photomontage to Google Earth ® From map " None
- v Export of Obstacle to Google Earth (& From map " None
| I v Exports ResultLayers to Google KML exporter  (® From map " None
[ v Export of HeightContours to Google Earth & From map " None
= v Export of Elevation Grid to Google Earth (8 From map ¢ None
v = Other objects & From map " None
o M0
Direction of wind: I \_) aoFs0  Defines yaw angle for WTGs |
1&0
Viewer
’VG Internal window (" Google Earth standalone (experimental)
i . .
Continue | Cancel | View In

The synchronized Google Earth view exists in two variants, the internal WindPRO window and the external
Google Earth window. If you work with two screens, the external can be an advantage. Another advantage is
that you have access to the full Google Earth user controls in the stand alone window.

S Googlefarin g s P T — B T e ]
Fil Rediger Vis Funktioner Tilfoj Hjmip
v Search

sog

¥ ruteveledning Historik

¥ Steder
4 V& Mine steder
7|0 sightseeingtur

4718 Midiertidige steder
V18 windPRO items
1@ WindPRO position update

i} .l
¥ Lag Earth-galleri
4 M= primar database
V1P Graenser og etiketter
I Steder
¥'* Fotos
) eje
& 30-bygninger
W@ ocean
B8 vejr
* Galleri
@ Global bevidsthed
D Mere

Google earth
C

Synchronized view as standalone W|ndow
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The internal Google Earth wmdow can give a more close corporation between Google and other background
maps. Moving the WindPRO map will make the Google view follow.

2.17 BASIS - 3D Map view

P

. With a click of this button, a window in maps and objects will be opened showing the map in 3D. The
background map as shown in 2D in Maps and Object window is draped over the elevation data in 3D. Any visi-
ble object on the 2D map is shown on the 3D map as a black stick; the turbines with three blades on to the
stick. Any visible result layer is also draped. When objects are move on the 2D maps they will automatically be
moved on the 3D map.

Viewing the map in 3D can be very useful to check the height contours, to understand the impact of the terrain
on the wind resource, shadow, ZVI calculations etc...

The 3D map is updated every time the view in 2D is changed (zooming or moving the map by dragging the
mouse).

On the top bar, several viewing options can be found to move, rotate, zoom, change the depth of the graph or
copy/print to export the image.

On the left side it is possible to show the grid surface or to have the 3D map rotate. The vertical scale is very
often increase by default in order to see the elevation differences. This scale can be changed by moving the
arrow on the line. The sharpen button can be press to sharpen the view; the 3D map is however becoming too
heavy to be moved in that mode.

It is recommended to use gridded elevation data for a faster and smoother viewing of the 3D map.
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