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About the manual >

1 About the manual

This manual documents the range of functions of Shadow Manager 4 (SM4), the operating software
for the Shadow Master Unit V4 for our system for shadow impact monitoring and species conserva-
tion. As the software we describe here offers even more options than its predecessor, the user
handbook has become significantly bigger. But don't worry, we have designed the SM4 user inter-
face to be user friendly and intuitive to operate so that experienced users will be able to perform

many tasks even without the manual.

If you are not yet familiar with SM4, please carefully read through the relevant information in this
manual to ensure that the system for shadow impact monitoring and species conservation operates
correctly at all times. This will ensure that your wind turbine generators are only shut down when it
is necessary to satisfy residents and the authorities — as often as necessary, as infrequently as

possible.

1.1 Structure of the manual — what is relevant for whom

This documentation serves as a guideline for the beginner, but at the same time as a reference do-

cument for experienced users.

How to use this manual:

Information on a specific topic can be found in the Contents.

Step-by-step instructions on standard tasks can be found using the Practical section
(chapter 3).

An explanation of all menus, parameters etc. can be found in the Reference section
(chapter 4).

Information on a specific term can be found using the Index (Appendix).
Special SM4 terms are explained in the glossary/ 1.

If SM4 does not operate as expected at any time, you can find helpful information in the
Troubleshooting chapter.
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About the manual > Conventions

1.2 Conventions

The following conventions apply in this manual:
Designation Meaning

The names of menus, windows, buttons etc. in the body text are writ-
ten in bold.

Bold

Example: Open the Places of Immission window.

Bold type is also used to highlight important parts within a text block.

. Path names are printed in blue and italics.
Italics, blue P

Example: Project > Project Settings > Ethernet settings

) This sign indicates that a parameter/setting/function needs to be defi-
! ned particularly carefully, as an error could result in serious conse-
— quences.
’_\ . . . . .
T This symbol refers to a practical example or a practical tip that exists
for the respective topic.
)
i This symbol indicates helpful information.
|
“/@ This symbol identifies step-by-step instructions.

Cross-references are highlighted in blue font color and underlined. Click

Blue, underlined : :
on the cross-reference to jump to its target.

In the explanation for the parameters, you will find information on the
Green background default, input format, input range, etc. highlighted green, where appli-
cable and appropriate.

1.3 Abbreviations

The following abbreviations are used in this manual:

Information

POI Place of immission Building with walls and areas to be protected from
shadow impact.

Manual SM4.2.39.0 Rev. 1.0 - Modifications and Errors Excepted
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Abbr. Term Information

LS Light sensor e measures the sunlight’s direct intensity of illumination
to enable the SMU to determine whether shadow im-
pact effects are possible at all at a given point in
time

e provides information on time and location to the SMU
(via a GPS receiver)

0SS On-Demand Shadow OSS can be used to allow residents of places of
Shutdowns immission to switch off WTGs that cause shadow im-
pact using an app on their smartphone.

SM4 Shadow Manager 4 The operating software for the system for shadow im-
pact monitoring and species conservation described in
this manual.

SMU Shadow Master Unit The central unit of the system for shadow impact

monitoring and species conservation.

SliuU Shadow Impact Interface | Hardware component that receives analog measurement
Unit signals (e.g., wind speed) in a WTG and transmits them
to the SMU via a TCP network.

SNU Sensor Node Unit Standalone optional hardware used to connect sensors
in such a way that commands and answers can be com-
municated in a cyber-secure manner.

SS Special shutdown Shutdown conditions not involving shadow impact (e.g.
for bat or bird protection).

TP Third Party -

WTG Wind Turbine Generator |-

CMDR Cyclic Multi Data A data set defined in SM4 for automatic regular recor-
Recording ding of measured values including specifications for pro-

viding the results in .csv format.

1.4 Digital navigation aids

If you read this manual in digital form on a screen, in many places you can click on a cross refe-
rence to jump directly to a section with further information. Cross-references are highlighted in blue
fonts and underlined. In PDF Reader, you can also display the content at the left-hand side of the
window and use it to navigate.

Manual SM4.2.39.0 Rev. 1.0 - Modifications and Errors Excepted



Introduction >

2 Introduction

The purpose of the Shadow Manager 4 (SM4) software is to configure and monitor the Shadow
Master Unit (SMU), the central component of the system for shadow impact monitoring and species
conservation. Users include predominantly commissioning engineers, service personnel and technical
system management employees.

User identification and a password are required to log in to an SMU. The user is set to admin and
the password to admin upon delivery. A dongle is always required to make changes to the SMU
settings.

Our system for shadow impact monitoring and species conservation enables you to comply with a
large number of permit conditions that apply to wind turbine generators (WTG), primarily with refe-
rence to shadow impact and species conservation. The following illustration and the corresponding
brief information will help you gain an initial overview of the system and, in particular, identify which
element takes on which function and/or role.

1 Shadow Master Unit (SMU) - is located in the WTG or in the hand-over station.The SMU re-
ceives the project data via Shadow Manager 4, calculates shadow impact periods, shuts down
the WTGs when required, records measurement data and alarms, sends the corresponding
email notifications and records log data.

2 Places of Immission (POI) - Buildings with walls and areas requiring protection

3 Light sensor - mounted on the nacelle of a WTG, primarily measures the intensity of illuminati-
on of the sunlight.
4 Shadow Manager 4 (SM4) - operating software

The project data (coordinates of the WTGs and POls, permitted shadow impact periods, shut-
down conditions for species conservation and other shutdown specifications) is defined in
SM4. It also reads out measurement data and logs.
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5 Ethernet connection with encrypted data transmission - is used to transfer project data from
SM4 to the SMU and measurement data as well as for retrieving the SMU logs.

The configuration of the Shadow Master Unit (SMU) can only be performed via SM4. Unlike earlier
versions, operation and thus configuration can no longer be carried out directly on the SMU.

After you have gained an initial overview of the basic elements of the system for shadow impact

monitoring and species conservation, you will find more detailed information on the overall system
including its optional components in the next section.
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2.1 The hardware components of the system for shadow
impact monitoring and species conservation

The system consists of the Shadow Master Unit (SMU) and, depending on the application, different
sensors. The required meteorological readings can be obtained via the communication interface to
the wind turbine generators (WTG), on the one hand. On the other, there is also the option to
connect other measurement units to the SMU, e.g., a climate sensor, laser precipitation sensor or
hygro-thermo sensor. At least one light sensor must be installed when using the system for shadow
monitoring.

The following table lists the functions and tasks of all core and optional hardware components of the

system for shadow impact monitoring and species conservation.

Component Function

Shadow Manager Unit
(SMU for short, central
component of the
system for shadow im-
pact monitoring and
species conservation)

contains all configuration data of Shadow Manager 4 (SM4) (e.qg.,
coordinates of the WTGs and places of immission, permitted
shadow impact periods, shutdown conditions for species conserva-
tion)

calculates the shadow impact periods
communicates with the connected sensors
requests the current operating data from the WTG
sends stop and start commands to the WTG

logs all the relevant events

records measurement data

calculates the potential shadow impact one day in advance
Purpose: If a place of immission (POI) is already “preloaded” due
to the shadow impact of another WTG that you are unable to
switch yourself, you should then surmise a worst-case scenario
and assume that the WTG runs continuously, and the rotor is al-
ways in a 90 °position with respect to the sun.)

Light Sensor

(mounted on the nacelle
of at least one WTG)

measures the sunlight’s direct intensity of illumination to enable the
SMU to determine whether shadow impact effects are possible at
all at a given point in time

provides information on time and location to the SMU (via a GPS
receiver)

Laser precipitation
sensor

measures the precipitation amount and optionally the outside tem-
perature

Hygro-thermo sensor

measures humidity and outside temperature

Climate sensor

measures, e.g., temperature, precipitation amount, relative humidi-
ty and atmospheric pressure
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Component Function

iSpin sensor e enables for example the monitoring and optimization of the perfor-
mance of WTGs

Sensor Node Unit ¢ standalone optional hardware used to connect sensors in such a
(SNU) way that commands and answers can be communicated in a cyber-
secure manner

Signal converter unit e enables communication between the SMU and the sensors via a
network

The following section provides information on the options offered by SM4 and how this software is
used to configure the SMU.
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2.2

2.2.1

Overview of Shadow Manager 4 functions

The configuration and monitoring of the Shadow Master Unit (SMU) is performed in SM4. Unlike ear-
lier, operation and thus configuration can no longer be carried out directly on the SMU.

Because SM4 not only enables you to set the project-specific data, but also offers other helpful op-
tions, a corresponding overview of its functions is provided in this section.

Functions relevant to a project

To ensure the system can fulfill its most important task, namely shutting down wind turbine
generators because of shadow impact or for bat protection, data specific to the project must first
be created in SM4 and then stored in the SMU.

Moreover, further settings you can make project-specific settings — the most important functions are
listed below.

Several functions can only be used together with the dongle, which you can purchase from us.

The logged-in users must be authorized for specific right groups in order to transfer a configuration
to the SMU, download logs and use the online communication with the SMU (see Shadow Manager
Interface User Management window | 24).

Set main elements of a shadow impact scenario

e Project data (see Project Data window!| &)

e Wind Turbine Generators (see Wind Turbine Generators window/ ")

e Places of Immission (see Places of Immission window22))

e Walls and Areas of the POI to be protected (see Edit Walls and Areas sub window/1ss))

Amongst other things, data on the length of time permitted to be impacted by shadow (per day and
year) according to the authorities is specified when defining places of immission (POI). The project
is complete once the elements listed above have been correctly defined. Project data can then be
transferred to configure the SMU, making it possible to adhere to requirements by carrying out the
corresponding shutdown operations.

Create optional elements of a shutdown scenario
The scenario can also be extended by the following shutdown processes and shutdown elements:

e Calendar periods for WTG shutdown (see section Shutdown Calendar window| 235))

e Time periods with/without monitoring (see Shadow Impact Monitoring Periods sub window/ 1))

e Complex special shutdowns for species conservation (see Special Shutdowns window @)
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2.2.2

e Power thresholds for the purpose of yield optimization (see “Combinations” under WTG
Combinations sub window/ 101

e Exclude individual combinations of WTGs and POls, e.g., due to obstructions (see WTG
Combinations sub window/ o1l

Define measurement data recordings

You can configure the SMU in such a way that it logs user-defined measurement data automatically.
The following options are available:

e Single Data Recordings: record individually selectable measurement data and connect/compare
them. The corresponding data is output as a separate log.

e Cyclic Multi Data Recording (CMDR): have a set of readings recorded periodically and define
settings for outputting the results in .csv format.

See also:

Single Data Recordings window/ 222!

Cyclic Multi Data Recordings window/ 24)

Perform alarm settings

You can specify when the SMU triggers an alarm for which system/unit and whether an email notifi-
cation is sent at the same time.

See also Alarm Settings window/ 1s).

Perform hardware settings

Here you can change the defaults of the SMU and the sensors connected to it.

See also Hardware| 1721

Visually check the locations of WTG and POI

You can open an overview map to visually check the locations of the WTGs and the POls. It is also
possible to export the data to Google Earth, see Overview Map window 143).

Online communication with the Shadow Master Unit (SMU)

In addition to the configuration of the SMU, SM4 also offers the option of calling up the live data of
the sensors and WTGs connected to the SMU and performing switching tests and test alarms. For
further information on this topic, please refer to the SMU menul 27 section in the reference part.
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2.2.3

2.24

Log functions

The SMU generates various logs, which you can download and display in SM4 as well as filter, ex-
port, and print.

For further information, please refer to Logs menul sss.

Practical tools

Simulate shadow impact scenario

You can calculate the defined shadow impact scenario according to the most unfavorable conditions
(worst-case) for different periods of time. This calculation is performed in SM4. See also Simulation
window| se1l.

Check project integrity

SM4 has an integrity module installed, which can be used to test for plausibility in a project (incom-
plete references, missing parameters and other “errors”) prior to uploading to the SMU. See also
Project Integrity window /| sss

Check the availability of the SMU

SM4 provides a window in which you can identify at a glance whether the SMU is ready for a
connection. This prevents you from making unsuccessful attempts to connect to the SMU. See also
SMU Connectivity window| sol.

WTG Types

You can call up a window that lists what types of WTGs can be selected when creating wind turbine
generators in the project. See also WTG Types window/ s7s.

Manual SM4.2.39.0 Rev. 1.0 - Modifications and Errors Excepted

17



Introduction > Notes on the working environment

2.3

24

Notes on the working environment

The menu structure, the assignment of the mouse keys and the design of the software are based on
the standard Windows interface and the corresponding operating elements.

If you are not familiar with using Windows, please get up to date with basic Windows operations
(using a mouse, menu technique, changing sizes of windows etc.).

Shadow Manager 4 — Requirements and Installation

There are 2 versions of SM4:
e desktop version that is installed on a PC like a conventional program
e mobile version that is started from a USB stick.

The latest version of the Shadow Manager software can be downloaded from our website
(www.northtec.de).

The following technical requirements must be fulfilled before using Shadow Manager 4 (SM4):
Prerequisites Description

SMU Shadow Master Unit 4.0 or higher

PC ¢ a minimum of 4 GB RAM
e at least 100 MB free hard disk space
e USB port for software dongle

e network port/internet connection

Operating e SM4 runs on computers with Windows 7 or a higher Microsoft operating
system system
e Limited functionality is also available for Windows XP, which is no longer
supported.
Rights Running the desktop version: administrator rights required

Running the mobile version: no administrator rights required

Dongle To enable the SM4 to be used to its full extent, purchase a USB hardware
dongle from us, which we will then send to you.

After you have downloaded the desired version, double-click on the .exe file and follow the instructi-
ons on the screen.

Manual SM4.2.39.0 Rev. 1.0 - Modifications and Errors Excepted

18



Introduction > General properties of the software

2.5

General properties of the software

SM4 is implemented as an MDI (multiple document interface) application, i.e., there is a main
window in which other sub windows can be opened.

The size of the sub windows can be changed, and they can be freely placed in the main window. If
a sub window is closed and then opened at a later point in time, it will be displayed in the same po-
sition.

The user is thus able to create a specific arrangement of windows, which will remain in place even
after restarting. Each sub window only has one visible instance at a time. If you attempt to reopen a
window that is already open, it will simply display at the uppermost display level.

If an opened sub window takes up more space than is available, a scroll bar will appear. You can
use it to scroll to windows that are not displayed or not fully displayed.

The following windows deviate from the MDI structure:
e information or error windows (must be acknowledged)

e windows that require input to be entered before it makes sense to work in other windows (e.g.
Walls and Areas window)

If you enter an invalid value into an input field (incorrect value or incorrect input format), it will appear
highlighted in red:

Press the Enter key or the Tab key to complete the current entry and jump to the next input field.

In certain windows, some buttons, e.g., Apply and Add, will not be activated until the mandatory
fields of the window have been filled out correctly.

@ If an input window for the menu item that you selected is not displayed, one reason
could be that the size of the SM4 main window has been reduced and the input window has
opened outside the visible area.

Check whether a scroll bar has appeared at the right-hand side or bottom edge of the SM4
main window, which you can use to move to the visible area.
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2.6 Operating the windows in SM4

You can press the Enter key or the Tab key to complete the current entry and jump to the next input
field in most input windows in SM4.

Many windows and sub windows in SM4 can be differentiated based on the type of operation as
follows:

¢ horizontally divided windows (e.g. Wind Turbine Generators and Places of Immission)

¢ vertically divided windows (e.g. Special Shutdowns, Night Slice Shutdowns, Hardware
Assignments, Interface Cards)

e menu tree windows (e.g. Application Settings)

The following section provides basic details on working with the different types of windows.

2.6.1 List windows

Examples of list windows in SM4:

Wind Turbine Generators, Places of Immission , Logs from Local LogPool

] Places of Immission _—
Places of Immission: Number of POIs: [ 3 / 2000
, 3 of 2000 datasets created 2720
Drag a column header here to group by that column
Name from Height Max. Perm. Max. Perm, Daily Max. Perm. Max. Perm. Annual Annual Counter
Mo hiadow Forecast POIName  Street i e a.S. Dalyload load(Switch)  Annualload Load (Switch)  ResetDate  DUdnOTYiE
b1 102 102-1 1ABC Street ABC City 12345 1 0 ¥ 0 52 09/01 House
2 102 102-2 2 ABC Street ABC City 56789 2 1] v 0 ¥ 09/01 House
3 103 103 5 ABC Street ABC City 34567 2 0 7 0 ¥ 09/01 House

list of already created data sets, display only

buttons for sub-windows display area various buttons
n
Properties: [ 125 number PoIs Consecutively |
2 wals and Areas ) [ ) Phone Option J periods with monitoring: 1 No. ofwals: 3
r o periods without monitoring: 0 No. of areas: 0
|| [E) shadow impact Monitoring Periods | | ] Combinatons | e et : e [ T T

List window, example: Places of Immission

Operating notes for list windows

e The list area is a pure display area, no editing is possible.

e To edit a record, select it in the list by clicking on it (record will be highlighted in blue) and then
click Edit on the bottom right.
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e If you click on one of the buttons to sub-windows, a window opens, which refers in each case to
the dataset selected in the list (highlighted in blue).

e To add a record, click Add on the right.
e The numbers in the middle box below refer to the record selected in the list.
e Move columns: columns can be moved by drag and drop.

e Sort by columns: You can sort by a column title by clicking on it; if you click on the same column
title again, the sort order will change from ascending to descending or vice versa.
You can also sort by multiple column titles (criteria). To do this, first press and hold the Shift
key and then click on the desired column titles. The sorting is then carried out in the order in
which you click on the titles.

For some lists, you can copy the data from existing records so that you do not have to redefine all
the data for each new object.
For more information, see the practical tip in the Wind turbines window/ ss".

2.6.2 Vertically divided windows

Vertically split windows in SM4 include: Special Shutdowns, Night Slice Shutdowns, Single Data
Recordings, Interface Cards, Interface Connectors, Hardware Assignments

@] Night Slice Shudowns E
e i
4 WTG 171234" conditon
— Operand 1
4 Yearlyjbetween 06/01/ and 06/30/
4 Mpesiel  digplay area
of-|Condition block 1 “Temperatur” o
Condition block 2 “Windgeschwindigkeit™ =
TTOWS sttt it mbamasnat | | °
1 Offset: 0 mfs

Time slice 2

y - Time slice 3 Hysteresis  0.32 mfs
> Time slice 4 o o
peration

» - Time slice 5
Operation: | less than or equal to
» - Time slice 7 Operand 2
Time slice 8 Source: Fixed value

II

» Time siice 9 .
settings area

Value: 3.2 mfs

b

D

b

D

b Time slice 6
D

[

b

b Time slice 10

b Time slice after sunrise
Delay

Response delay: o seconds

T Release delay: 0 seconds

buttons for display area condtior——restlts-frorabove

= 2 s Wind speed of WTG 1 "1234" less than or equal to
[ a-pateranges || o~ Tmesices | 3.2m/s with 0.32mjs hysteresis,

| P ] [ wa | [ [[oremoe ] T ([ e ] ]

buttons for settings area

Vertically divided window, example Night Slice Shutdowns
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Operating instructions for vertically divided windows

Display area: Here, already created data records can be shown/hidden. To show/hide re-
cords individually, click on the small arrows displayed directly in front of a record.

To show/hide all records at once, corresponding buttons are available at the bottom left.

To show/hide a single sub-level, right-click on the respective level and select Collapse All or
ExpandAll.

Settings area: Here you make the settings for the data set that you have previously selected
in the left area.

If no data set is displayed on the left, you must first add a data set on the right by selecting a
WEA at the top and then clicking on % Add at the bottom.

If no record appears in the right pane, you probably did not select a record or an editable re-
cord on the left. Select a dataset on the left - you may need to click on the small arrow in
front of the dataset to get to an editable dataset. Make sure that the record you want to edit
is highlighted in blue on the left side of the window.

Logical links can be created in windows such as Special Shutdowns, Bat Shutdowns, and
Individual Records. If there are several conditions within a condition block, then these are
linked by AND, i.e. only if all conditions are fulfilled, the switch-off takes place. If there are se-
veral condition blocks, then these blocks are linked by OR, i.e. even if the conditions of one
block are fulfilled, the shutdown takes place.

2.6.3 Menu tree windows

Menu tree windows in SM4:

Application Settings, Project Settings

w57 Application Settings EI@
= Shadow Manager 4 - Colors
= General Spedial shutdown
Language
Country-spedific settings Wind turbine generators
Update Night time slices shutdown
Communication parameters
Warning limits E Date ranges
Phonebook
! Trne Time slices
T Places of immission
POI preferences Condition blocks
POI editor
=1 Wind turbine generators Conditions
WTG editor
WTG types
=1 Display filters
Operation log i
(= All Factory Defaults [« Factory Defaults | ‘/ Ok | | X Cancel |
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Menu tree windows, example Application Settings

Operating instructions for menu tree windows
e A menu tree is located at the left-hand side. Click on + and - to expand or collapse it.
e The settings area selected on the left can be edited in the right half of the window.

e The Application Settings window must be closed by clicking on OK or Cancel before another
process can be carried out.
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2.7

Sequence of a configuration session in SM4

It is important to understand in general how SM4 is used to configure the Shadow Master Unit
(SMU). For this reason, this chapter is intended for you to familiarize yourself with a configuration
session and to explain what takes place in the background.

To ensure the system for shadow impact monitoring and species conservation is able to fulfill its
most important task, namely shutting down wind turbine generators because of shadow impact or
bat protection etc., it is necessary that data specific to the project is first created in SM4.

To do so, a project is created or an existing one is opened in SM4. This project contains all data
and settings relevant to a specific wind park or its SMU and the connected sensors. If a project is
complete and inherently consistent, SM4 can derive the configuration data for the SMU. The project
and the configuration data are then encrypted and transferred to the SMU. Once it is there, the
SMU stores the project as a file and is then configured according to the configuration data. Only
then is it possible for it to fulfill its main task: shutting down and (restarting) WTGs according to the
specifications of the authorities and other factors (e.g., yield optimization). This sequence is exem-
plified in the following overview.

Project
+ data specific to the project
* alarm settings
* hardware settings
etc. /

(created/edited in SM4).

&

Shadow Master Unit (SMU) \

+ stores the project as a file

« is configured according to the
¢ configuration data
* calculates shadow impact

L

; periods
Configuration data + shuts down the WTG as
SM4 derives configuration data from r?qwred
the project created for the SMU by = elc.
the user \ /
A
Y I
\\ project and configuration data are ,'
\ transferred in encrypted form via Ethernet 'l
\
L —— !

The sequence of a configuration session in SM4 can be divided into three steps:

Step 1: Create/open a project| 251
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2.71

2.7.2

Step 2: Edit project/ 2

Step 3: Configure the SMU[ 2

Configuration step 1: Create/open project

In most cases, you will use Shadow Manager 4 (SM4) to perform changes to an existing configurati-
on of a Shadow Master Unit (SMU). To do so, you should open the project stored in the SMU and
not, if applicable, the project saved locally on the computer. This will prevent possible conflicts bet-
ween different project versions. Only if you are absolutely certain that an up-to-date project file is
stored on your computer, and that it corresponds to the configuration of the SMU, can you forgo
opening the SMU project.

You therefore have 3 options for Step 1.

" Create a new project: Open the File menu, select New Project and follow the instructions on
the screen.

OR

= Open a locally saved project: Open the File menu, select Open Project (Local) and select
the project that you want to edit.

OR

" Open a project from the SMU: Click on File, select Open Project (SMU) and follow the in-
structions on the screen.
NOTE: This option is only available if you are connected to the SMU!

Configuration step 2: Edit project

In this step, you define or edit all data and settings that are relevant to the respective wind park or
its SMU and the connected sensors based on the information in the Practical sectionl 21 and Refe-
rence part[ 511 od these instructions.

NOTE

You should document every change you perform to a configuration in the Project Data window (Fro-
Ject > Project Data) under Log book, to ensure you and other people are able to track changes at
all times (see Project Data window!| ).
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2.7.3 Configuration step 3: Configure SMU

After you have completely created the project or performed all changes, select the Configuration
menu item from the Project menu. The Check Configuration window will now open, where you
can first test whether the configurations derived from the project fulfill all the requirements. Only
when this is the case can you initiate the actual transfer of the configuration to the SMU (see section
Check Configuration window! +e2)).

NOTE

Step 3 can only be performed if there is a connection to the respective SMU, the user has been
authorized to configure the SMU and a dongle is present.

Please be very careful when entering values in Shadow Manager. Incorrect parameter values
may result in avoidable wear and tear, loss of earnings, problems with authorities or residents
and in the worst-case force operators to decommission wind turbine generators.

e Where possible, download an already existing project from the SMU prior to editing it. This
will ensure that you work with the version that corresponds to the current configuration of
the SMU.

e Document every change that you perform on a project in the Log book in the Project Data
window.
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3

Practical part

This chapter contains basic step-by-step instructions, which even SM4beginners can use to operate
the software.

Based on examples, we describe typical operating sequences that you can use as a basis for your
own projects. If more complex setting steps are required or are optional, we will make reference to
the corresponding section in this manual where you can find more detailed information.

If SM4 does not operate as expected, consider whether the reason for this could be the appli-
cation settings (File > Application Settings) or the project settings (Project > Project Seftings).

Example
You enter the value “3.0” for the “Hub distance” in the Add/Edit WTG window but S\M4 does

“w

not accept the value (the field remains highlighted in red). You may have set a “,” (comma ins-
tead of a point) in the Application Settings as the Decimal separator in the Country-Specific
Settings.

@ If an input window for the menu item that you selected is not displayed, one reason
could be that the size of the SM4 main window has been reduced and the input window has
opened outside the visible area.

Check whether a scroll bar has appeared at the right-hand side or bottom edge of the SM4
main window, which you can use to move to the visible area.

We will now describe the steps that you need to perform before and after changing a project in
SM4,

Preparation: Load current configuration

If you do not want to create a new project but would like to make changes to the current configurati-
on of the SMU, first open the current project from the SMU as follows:

«
“B  Click on #  or select File > Connect.

B Enter Parameters, User and Password and click on Connect. For more information, see
Connect| 5.

‘B Select File > Open Project (SMU) and open the current project.

OR (only if you are absolutely certain that an up-to-date project file is stored on your computer, and
that it is 100 % identical to the current configuration of the SMU)

‘B Click on| ¥ or select File > Open Project.

“B  Select the current configuration file (.smp4).
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Post-processing: Send Configuration

So that the SMU can work with the new configuration, the data must be transferred as follows.

B
B

Select Project > Configuration. The Check Configuration window will open.
Now click on Test Config. in the Configuration window.

If a green checkmark is now displayed in front of all 6 test points, you can click on Send Con-
fig. (Otherwise, you will need to conclude any pending tasks, see Check Configuration
window/ 1e2).

The configuration you changed will now be sent to the SMU. Wait until the procedure is conclu-
ded.
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3.1

3.1.1

Example 1: Set up new WTG with new POI

An existing project (sample project) that already contains five wind turbine generators (numbers 1-5)
and seven places of immission (numbers 1-7) is expanded by a WTG. Within the range of that
WTG, there is a POl which has not yet been defined.

You will find corresponding step-by-step instructions below (remember to load the current project

file before you begin; please also read sections “Preparation® and “Post-processing“ at the
beginning of chapter 3[ 27,

Define new wind turbine (WTG)

Click on i or select Project > Wind Turbine Generators.

In the Wind Turbine Generators window a) click on Add WTG at the bottom right OR b)
select the dataset of an already defined WTG as a template from the list at the top of the
window and select Edit WTG OR c) double-click on a WTG to be used as a template.

If you used option b) or c) in the previous step, the WTG number field will now be highlighted
in orange. Enter the next free number here (in this example, this would be the No. 6) and then
enter an identifier that does not yet exist into the WTG identifier field. All fields should then
again be highlighted in green.

Enter or change the parameters for the new WTG in the Add/Edit WTG window. See
Add/Edit WTG window| & for an explanation of the individual parameters.

Click on Add to save the dataset of the new WTG.

If entries in the window should NOT be applied, close the window with [=3= and confirm the
question whether you want to discard the changes.

3.1.2 Define new immission point (POI)

Click on \ji or select Project > Places of Immission.

In the Places of Immission window, a) click on Add at the bottom right OR b) select the da-
taset of an already defined POI as a template from the list at the top of the window and select
Edit OR c) double-click on a POI to be used as a template.

If you used option b) or c) in the previous step, the No. of place of immission field will now
be highlighted in orange. Enter the next free number here (in this example, this would be the
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No. 8) and then enter a name that does not yet exist in this configuration in the Name of place
of immission field. All fields should then again be highlighted in green.

“B  Enter the parameters of the new POI in the Add/Edit Place of Immission window. For an ex-
planation of the individual parameters see Add/Edit Place of Immission sub window/ 125!.

‘B Click on Add to save the dataset of the new POI.

3.1.3 Define patio

“B  Ensure that the newly added POl is selected in the Places of Immission window. Click on
Wallls and Areas at the bottom left to open the like-named window. Click on + in the input area
at the bottom left and enter the coordinates of the corner points of the area to be protected.
The value under Length will be automatically determined and serve as a control. See also Edit
Walls and Areas sub window| 35!,

“B  Click on Apply to save the new area.

Please be very careful when entering values in Shadow Manager. Incorrect parameter
values may result in avoidable wear and tear, loss of earnings, problems with authori-
ties or residents and in the worst-case force operators to decommission wind turbine
generators.

If the field Length to a wall or area in meters (last field of the line) is highlighted in yellow (in-
stead of green), the entered values are not plausible or the maximum length of a wall or side
of an area according to the warning limit (File > Application Settings > Warning limits) has
been exceeded. Check that you have entered the coordinates correctly. For further informati-
on, please refer to section Application Settings window, Warning limits| 74".
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3.2 Example 2: Check the position of POls and WTGs
visually

3.2.1

3.2.2

Visually check whether the locations of the POls and WTGs are correctly defined for an existing
project. You will find corresponding step-by-step instructions below (remember to load the current
project file before you begin; please also read sections “Preparation“ and “Post-processing” at the
beginning of Chapter 3[27)).

Open overview map

b b

Click on ﬁ or select Project > Overview Map.
If applicable, select the option OSM (Open Street Map) at the top right under Maps.

All hidden maps of all WTGs (red), all POls ( ) and the geographical central point of the
WTGs, i.e., the project center (orange) will now be displayed in the map.

You can show/hide all individual elements by setting/removing checkmarks at the top right un-
der Elements.

In the map display area, you can zoom in (turn the mouse wheel or move two fingers outwards
on a touchpad) and shift the displayed section (hold down the left mouse button and move
mouse).

To move the “project center” back into the center of the display, click on Center Project on
the bottom right.

Display coordinates of WTGs and POls in Google Earth

bd D D

b

In the Overview Map window, click on Export Google Earth and save the export file (.kml).
Open the exported .kml file with Google Earth.
The WTGs and the POls are also represented here by red squares or green dots.

If you click on a WTG in Google Earth, a window with data relating to the respective WTG (ty-
pe, meters above sea level, hub height, etc.) will be displayed.

If you click on a POl in Google Earth, a window with data relating to the respective POI
(address, building type, max. load, etc.) will be displayed.

Using the Google Earth functions, you can also zoom in so far that you can identify, e.g., walls
and areas defined for a POI.
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3.3

3.3.1

Example 3: Changed load times & utilization times
of a POI

The authorities have changed the permitted load times for a POI. In the future, moreover, new wor-
king hours and annual closures will apply to this POI that is used as a commercial property:

Old working hours New working hours

Mon-Fri, 09:00 AM to 05:00 PM, Sat Mon-THU, 09:00 AM to 06:00 PM, Fri 09:00 AM-04:00
09:00 AM—-02:00 PM PM, Sat closed

Annual closures: none Annual closures: every year from 15 to 31 July

You will find corresponding step-by-step instructions below (remember to load the current project
file before you begin; please also read sections “Preparation® and “Post-processing” at the
beginning of chapter 3[ 7).

Change maximum load times

7% Click on or select Project > Places of Immission.

75 Select the POl whose load times must be changed from the list of POls in the Places of
Immission window.

‘% Click on Edit at the bottom right.
Y5 Enter the new value in minutes under Maximum permissible daily load.
‘% Enter the new value in minutes under Maximum permissible annual load.

Y5 Click on Apply.

3.3.2 Change weekly recurring utilization times of the POI

“®  Ensure that the POI to be changed is selected (highlighted in blue) in the Places of Immission
window.

“B  Click on Shadow Impact Monitoring Periods on the bottom left.

“B  All the periods of time in which the building is monitored are displayed with a red square in the
calendar in the Shadow Impact Monitoring Periods window at the right-hand side. Select
the currently defined time for Monday to Friday by clicking on the corresponding square or
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select the corresponding line below right in the window. A black arrow will be displayed in
front of the selected time:

Comment Start End Color  Repetitions
» Mon to Fri every Monday, Tuesday, Wednesday, Thursday and Friday from 09:00 AM to 05:00 FM
Sat every Saturday from 09:00 AM to 02:00 PM

“B  Replace “Mon-Fri” with, e.g., “Mon-Thu” in the Comment field at the top left under Periods,
remove the checkmark set for Friday, replace 05:00 PM with 06:00 PM at End time and click
on Apply under Weekly.

“®  Enter, e.g., “Fri” under Comment in the same input area, change the End time from 06:00
PM to 04:00 PM, remove all the checkmarks at the weekdays, set a checkmark for Friday
and click on the Add button under Weekly.

‘B Select the “old time” for Saturday, 09:00 AM—02:00 PM at the right in the calendar or in the
list at the bottom right and click on the Delete button under Weekly.

3.3.3 Change periods without shadow monitoring (annual closures)

“B  Inthe Periods area at the top left, select the option without shadow impact monitoring.
“®  Also in the Periods area, enter, e.g., "Annual closure" at Comment.

“8  Inthe Time range area, enter 15.07.2017 as the Start date and 31.07.2017 as the End da-
te.

“®  Check the box Repeat annually and then click on the Add button below.
If you have defined everything correctly, the following will now be displayed at the bottom right
of the Shadow Impact Monitoring Periods window:

Comment Start End Color  Repetitions
MOM to THU every Monday, Tuesday, Wednesday and Thursday from 09:00 AM to 06:00 PM
FRI every Friday from 09:00 AM to 04:00 PM

» ‘Annual dosure 07/15f2021 07312021 every July 15 from 12:00 AM to 07/31/2021, 12:00 AM

“B  Click on == at the top right to close the window.

Please be very careful when entering values in Shadow Manager. Incorrect parameter
values may result in avoidable wear and tear, loss of earnings, problems with authorities or
residents and in the worst-case force operators to decommission wind turbine generators.
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3.4 Example 4: Editing the combination of POl and WTG

Up to now, WTG 2 has caused shadow impact on POI 4 within an existing project. In the meantime,
a high building has been erected between POl 4 and WTG 2 meaning that, with immediate effect,
WTG 2 can no longer cause shadow impact on POI 4. Moreover, you have found out that POI 2, a
house, will not be lived in for an indeterminate period.

To accommodate these changes, you must disable the combination of WTG 2 andPOI 4 and all
combinations with POI 2 in SM4. You will find corresponding step-by-step instructions below (re-
member to load the current project file before you begin; please also read sections “Preparation*
and “Post-processing” at the beginning of chapter 3[27)).

3.4.1 Deactivate combination of WTG 2 and POI 4

“®  Click on i or select Project > Wind Turbine Generators.

‘B Select WTG 2 in the list in the Wind Turbine Generators window and click on Combinations
at the bottom left.

B

Remove the checkmark at POI 4 in the WTG Combinations window.

“B  Click on Apply and then click on Close.

3.4.2 Deactivate all POl 2 combinations

‘B Click on =l or select Project > Places of Immission.

“B  Select POI 2 in the list in the Places of Immission window and click on Combinations (bot-
tom9.

% Click on Wizard at the bottom left in the POl Combinations window.

“B  Ensure that the option Apply to selected POl is selected in the Combinations Matrix Wizard
window.

‘B Click on the Deactivate Combinations button in the Combinations area and then click on
Close below.

‘B All checkmarks will now be removed under Combination Active in the POl Combinations
window. Click on Close.

Please be very careful when entering values in Shadow Manager. Incorrect parameter
values may result in avoidable wear and tear, loss of earnings, problems with authorities or
residents and in the worst-case force operators to decommission wind turbine generators.
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3.5 Example 5: Requirements for bat protection w/ night
windows

The authorities have prescribed a time slices shutdown for a WTG:

e The night is to be divided into 10 time slices for the wind speed condition.

o A further Time slice before sunset should make up 15 % of the night.

e The temperature conditions are the same for the individual months of the monitoring period.

e To prevent the system from being switched on and off repeatedly during gusty winds (high we-
ar) due to the WTG operating around the wind speed threshold value, it is permitted, according
to the requirements, that the WTG be switched off only when the wind speed condition has
been fulfilled constantly for a period of 30 minutes. The system may only be switched on again,
however, when the corresponding conditions have remained continuously absent for the same
period. Response delay and Release delay have been added to SM4 to ensure that these re-
quirements can be met.

e Moreover, it is known that the temperature measured by the WTG is always 1 °C below the ac-
tual temperature. This can be corrected by configuring the Offset parameter.

The precise shutdown conditions for the individual slices are listed in the following table.

June I July I August I September I October
Temperature [°C]

16.0 | 15.0 | 14.5 | 15.5 | 9.0
Night time Wind speed [m/s]
-0.15-0.0 3.2 3.8 3.7 2.9 2.7
0.0-0.1 5.0 5.3 5.3 4.7 4.6
0.1-0.2 5.5 5.7 5.7 5.2 5.1
0.2-0.3 5.2 5.4 5.5 5.0 4.8
0.3-0.4 5.2 5.3 5.4 5.0 4.6
0.4-0.5 5.1 5.2 5.3 4.9 4.5
0.5-0.6 4.8 5.0 5.0 4.6 4.2
0.6-0.7 4.8 5.0 5.0 4.6 4.2
0.7-0.8 4.4 4.7 4.6 4.1 3.8
0.8-0.9 4.2 4.6 4.6 4.1 3.8
0.9-1.0 2.5 3.2 3.1 2.5 2.1

You will find corresponding step-by-step instructions below (remember to load the current project
file before you begin; please also read sections “Preparation” and “Post-processing“ at the
beginning of Chapter 3[ 27)).
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3.5.1 Set up time slices

D D D

b

Open the Night Slice Shutdowns window (Swifching & Measurement).
Select the respective WTG from the menu at the top right and click on + Add below.
Click on the small arrow in front of the selected WTG at the top left in the window.

Click on the red highlighted Date range and enter 06/01 and 06/30 at the right. (If you do not
define a year, the conditions will also apply to subsequent years.) Click on Apply at the bot-
tom right in the window.

Click on the small arrow in front of the date range at the top left in the window. Now click on
the new Time slice 1 that appears (it will be highlighted in blue).

Select Time slice before sunset in the drop-down list at the right in the window, enter the va-
lue 15 % for Time slice length and click on Add at the bottom in the window.

Set up 10 Night time slices in the same way.

3.5.2 Rename condition blocks (optional)

B

B

Click on the arrow in front of Time slice before sunset and then on Condition block 1. Now
enter a block name on the right and click on Apply.

Repeat this procedure for Night time slice 1 to Night time slice 10.
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3.5.3 Define conditions for time slice before sunset

“B  Click on the arrow in front of Condition block 1 and then on <empty>. The Condition input
area will now appear on the right. Now define the first condition for Condition block 1 in the
Conditions input area as follows:

Condition

Operand 1

Source: WTG hd
No: 171234" v
Reading point: |External temperature ~
Operation

Operation: greater than bt
Operand 2

Source: Fixed value

Additional

Response delay: seconds
Release delay: D seconds

Q) Activate delays if in time range
Delays start immediately

Condition

External temperature of WTG 1 71234" + 1 °C
greater than 16 °C with 0.8 °C hysteresis,

“®  Click on Add at the bottom right in the window and then define the second condition for Con-
dition block 1 in the Conditions input area as follows:
Condition

Operand 1

Source: WTG A

No: 1712347 v

Reading point: | Wind speed e
Offset Dm/s
Hysteresis m/s

Operation
Operation: less than e

Operand 2
Source: Fixed value

Additional

Response delay: 1800 seconds
Release delay: 1800| seconds

@) Activate delays if in time range
_) Delays start immediately

Condition

Wind speed of WTG 1 "1234" less than 3.2 m/s with
0.32m/s hysteresis. Response delay is 00:30:00,
Release delay is 00:30:00.

“B  Subsequently set up all other Time slices and Condition blocks according to the requirements
of the authorities. For further information on the Shutdown condition input area, please refer

to Shutdown condition input areal 4.
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Please be very careful when entering values in Shadow Manager. Incorrect parameter
values may result in avoidable wear and tear, loss of earnings, problems with authorities or
residents and in the worst-case force operators to decommission wind turbine generators.
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3.6

3.6.1

Example 6: Special shutdowns

WTG 4 “1234” has been approved with the following requirements:
Bat protection

Shutdown is prescribed in the months of May to September inclusive during the period of one
hour before sunset to one hour after sunrise if

e the wind speed is less than 6 m/s for at least 15 minutes and
o the outside temperature is +10 °C or more for at least 20 minutes

The same minimum time periods shall apply for starting up again, i.e., if, for example, the wind
speed is more than 6 m/s again, then this state must last for at least 15 minutes before the WTG is
started up again.

Bird protection

The same WTG should be shut down in the months of February to June inclusive every day from
7 minutes after sunrise to 257 minutes after sunrise.

Noise protection

The authorities prescribe that WTG 1 with the identification “1234” is to be shut down during the pe-
riod from 10:00 PM to 07:00 AM, if the nacelle is at an angle of between 90° and 180° and wind
speed is less than 7 m/s.

You will find corresponding step-by-step instructions below (remember to load the current project
file before you begin; please also read sections “Preparation® and “Post-processing” at the

beginning of Chapter 3| 27).

Define bat protection condition block

“B  Click on® or select Switching & Measurement > Special Shutdowns to open the Special
Shutdowns window.

“B At the right-hand side of the screen, select the WTG for which a special shutdown needs to be
defined for from the WTG drop-down list.

“B  Click on + Add at the bottom right of the screen. The selected WTG will now appear on the
left-hand side of the screen.

“B  Click on the small arrow in front of the blue highlighted WTG on the left-hand side of the
screen. Condition block 1, special shutdown will now be displayed underneath.
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“®  Click on the small arrow in front of Condition block 1, special shutdown on the left-hand si-

de. <empty> will now be displayed below, which will later be replaced by the first condition.

“B  Assign a name for the condition block at the right-hand side of the screen under Block name

B

B

B

(e.g., bat protection May—September) and select, for example, Bat protection in the Switch
reason drop-down list.

The switch reason is important on three accounts:

o When entering a condition block for bat or bird protection, the correct switch reason must
be defined so that SM4 can run the applicable plausibility check|205).

e The Switch reason also tells the SMU in which particular log a shutdown is to be recor-
ded.

e For the WTG type "via relay”, additional DOs can be assigned a switch reason, see
Communication Parameters input areal 113\.

Click on Apply at the right-hand side of the screen.

Click on <empty> on the left-hand side of the screen. This line will then be highlighted in blue,
and the right-hand side of the screen will display the Condition input area.

Now define the first condition (from May to September) in the Condition area as follows:

Operand 1
Source: Time v
Reading point: | Date range e
From 05/01
To 09/30

Click on Add at the bottom right in the window.

Define the remaining three conditions of the first condition block in the same way:
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Condition 3

Condition 4

Condition 2

Operand 1

Source: 5un it

Reading point: | Sunset to sunrise ~
Offset minute(s)
Offset minute(s)

Operation

Operand 2

Additional

Condition

From 1 hour before sunset to 1 hour after sunrise. ‘

Operand 1
Source: WTG
Mo: 1712347

Reading point: | Wind speed

e
Hysteresis Dmfs

Operation

Operation: less than
Operand 2

Source: Fixed value

Additional
Response delay: seconds
Release delay: seconds

Activate delays ifi