Regenerative Energies:
Wind Power Stations LUCAS-NULLE

“With the kind approval of Vestas Wind Systems A/S

Benefits to you

+ Conveying theoretical knowledge and practical know-how using the Interactive Lab Assistant multimedia
course

* The impact of wind power and mechanical design of wind power stations can be emulated with precision using
the servo machine test stand and the WindSim software

* The microcontroller-operated control unit fort he double-fed asynchronous machine permits user-friendly
operation and visualisation during experimentation

» PC-supported evaluation of the measurement data

+ Use of uptodate technology with fault ride through
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Equipment set: EWG



Regenerative Energies:
Wind Power Stations

EWG 1 : Wind power stations with three phase
generator and 1kW braking system + software WindSim

EWG 2 : Small wind power stations with 12V
generator and 300W braking system

Training content

» Understanding the design and operation of modern wind power stations

+ Explore the physical fundamentals “from the wind to the wave*

» Become familiar with various concepts of wind power systems

» Assemble and put into operation a double-fed asynchronous wind generator

» Operate the generator at varying wind strengths with output voltage and frequency control
 Determine the optimum operating points under varying wind conditions

+ Examine the operating response to malfunctioning mains “fault ride through*

Lucas-Niille Lehr- und MeBgerate GmbH
SiemensstraBBe 2 - D-50170 Kerpen-Sindorf
Telefon: 02273 567-0 - Fax: 02273 567-69
www.lucas-nuelle.de - vertrieb@lucas-nuelle.de LUCAS-NULLE




Regenerative Energies:
UniTrain-I Photovoltaics LUCAS-NULLE

“UniTrain-1 Photovoltaics“ — equipment set SO4204-3A

Benefits to you

* Theoretical knowledge and practical know-how is conveyed using the UniTrain multimedia course
* Basic equipment set contains all the components needed to simulate a standalone power network
» PC-supported evaluation of the measurement data

» System operates with 12 V

+ System supports simulation of faults
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Regenerative Energies:
UniTrain-I Photovoltaics
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Die grofite "unerschopfiche” Energiequelle der Menschheit st zur Zeit die Sonne, weiche in Form der Sonnen- oder Solarstrahiung
ausgesendet vird. Auf der Erde wird nahezu die gesamte Energie der Soiarstrahlung in Warme umgesetzt. Durch photovoaische Anlagen
lasst sie die Energie direkt nutzen oder speichem

Die der Sonne ist wie folgt

» ca. 80 % Wasserstoff
» ca. 20 % Helium
« 0,1% andere Elemente

die Sie besitzt eine gesamt Strahlungsleistung von ca 3,84510% W. Bezieht man
diese Leistung auf ‘e Sonnenoberacha erhak man Gie spezifische Ausstrahlung der Sonne von 63,110 kWm?

Bide: Umiaufbahn der Erde um die Sonne

Solarstrahlungsieistung | Erdumiautoahn-Radius ungsverluste onisin
(Solarkonstante)

ca. 150 Mio km
1,370 KWim?
| is S0 gut wie keine komplett unbeschatteten Ebenen existieren muss die Abschattung bei ﬂcr Berechnung de
| starke bertcksichtigt werden Vorallem bei Aniagen konnen Absc! emebhch
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Ing wo Abschattungen aufireten und wie stark deren Wirkung ist, muss dir Umgebung aufgenommen werden. Dazu legt man
»n Bezugspunkt fest, der liegt bei einer photovoltaischen-Anlage an der tiefsten Seite der Anlage dort wo die meiste Abschattung
Von diesem Referenzpunkt aus massen fur alle Objekte, die eine Abschattung hervomuen konnen, der Azimutwinke! a und der
Solarstrahlungsleistung v bestimmt werden
63.000 kW/m?
e Methode zur Kompass. Der @ann dber
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Sonne

Eine Flache von 0,2 Quadratkiiometem auf der Sonne warden im Jahr soviel Energie abstrahien, um den gesamten Primarenergiebedart der Sonne
ganzen Erde zu decken Allerdings erreicht nur ein Kleiner Teil der abgestrahiten Energie der Sone die Erde.

Betrachtet man eine Hallkugel um die Sonne, mit einem Radius von 150 Mio km (mitlere Abstand zwischen Sonnen. und Erdmittelpunkt), so tritt
durch die Oberfiache der Hllkugel die gleiche wie durch die O Sonne. Jedach ist der Abstand zwischen Sonne
und Erde mcht das ganze Jahe Gber konstant, woduch die Bes(lanlungssmke aufder Erde sctwark. Bikdet man den Miehwer o die
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Training contents

* Learn about the operation and function of the solar cell

+ Explain different types of solar cells

- Become familiar with different connection configurations of solar cells

» Recording the characteristic of a solar module

* How the current and voltage of a solar module depends on the temperature,
light intensity and angle of incidence

» Explain how energy is stored in a solar battery

* Design of an isolated power network with solar battery

Lucas-Niille Lehr- und MeBgerate GmbH
SiemensstraBBe 2 - D-50170 Kerpen-Sindorf
Telefon: 02273 567-0 - Fax: 02273 567-69
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Regenerative Energies:
Advanced Photovoltaics LUCAS-NULLE
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“Advanced Photovoltaics“ — equipment set EPH 2

Benefits to you

* Theoretical knowledge and practical know-how is conveyed using the Interactive Lab Assistant multimedia
course

+ Realistic simulation of the solar cycle
* Functions with and without sun using photovoltaic emulators

* The use of emulators permits operation of real components like power inverters or mains power supplies in
the laboratory

* Proven project work using industrial components
» PC-supported evaluation of measured data
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Equipment set: EPH 2



Regenerative Energies:
Advanced Photovoltaics
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Training content

* Installation of photovoltaic systems

* Testing optimum alignment of solar modules

+ Different solar module wiring configurations

* Design and testing of an isolated PV system in direct operation

* Design and testing of an isolated PV system in storage operation

* Design and testing of an isolated PV system for the generation of 230V AC voltage
+ Design and testing of an isolated PV system with mains power feed

Lucas-Niille Lehr- und MeBgerate GmbH
SiemensstraBBe 2 - D-50170 Kerpen-Sindorf
Telefon: 02273 567-0 - Fax: 02273 567-69
www.lucas-nuelle.de - vertrieb@lucas-nuelle.de LUCAS-NULLE




Regenerative Energies:
Fuel Cell Technoloqy LUCAS-NULLE

“50 VA fuel cell stack with
loads“ — equipment set EHY1

The theme of fuel cell technology is also
available as interactive UniTrain-I Course
(Reference SO4204-3C)

Benefits to you

* Simple introduction to the subject of fuel cells

+ Safe experiments using hydrogen

* 50 VA fuel cell stack

+ Suitable for use in demonstrations or student experiments

Including

* 50 VA fuel cell stack

* Metal hydride storage

* LED displays

* Electronic load

* Measurement of all system parameters (current , voltage, temperature, hydrogen and oxygen supply)
* Manual

+ Software package for visualisation of measured data

Equipment set: EHY1



Regenerative Energies:
Fuel Cell Technology
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Visualisation and evaluation software

Tried and trusted experiment N

literature

Training content

+ Design and operation of a fuel cell

+ Design and operation of a metal hydride storage unit
* Thermodynamics of a fuel cell

+ Characteristics and power curve of a fuel cell

« Efficiency

+ Systems required for an autonomous power supply

» Power electronics and voltage conversion
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