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Expert of Modern Automotive Technology 

Program 
 

In order to offer the highest quality automotive training and 

qualifications, Lucas-Nülle presents you this complete 

automotive laboratory covering all topics necessary for modern 

automotive training. This specially designed laboratory merges 

theory and practice giving much needed hands on skills, but with 

a basis built on knowledge. All trainers are supplied with our 

blended learning software “Labsoft” and are completely student 

safe and complying with all European safety standards. 

 

Your local sales manager is waiting for your questions and will be 

happy to work with you to design your own customized 

laboratory, which can be completely adjusted to your training 

needs and existing facilities. 

  
 

 

 

 
 

Lucas-Nülle uses 3D software to design the  

workshop laboratory to your needs 

Introduction 
 

A career in the automotive industry is one of the most dynamic and exciting jobs out there, always on the edge of new 

technologies and developments and almost endless opportunities. To succeed however requires continuous learning and 

refinement of skills to keep up with the latest ideas from the manufacturers smartest engineers. This training program has 

been developed by combining the needs of industry and LN’s 40 plus years of worldwide experience and German knowhow 

in bringing latest technologies to the classroom.  

 

Electronics have seen the biggest changes to modern vehicles, making them safer, less polluting and more efficient than ever 

before, but this also poses the biggest challenge for technicians who need to repair these vehicles. 

Due to this trend of electronics integration in modern vehicles, Lucas-Nülle has developed training systems that place a heavy 

focus on the electrical and electronic systems found in modern vehicles. This is to ensure that anyone undertaking this 

training will develop a deep understanding of the systems and be confident on making the correct diagnosis the first time. 

The amount of the training equipment set out in this automotive training centre is based on a class size of 16 including one 

teacher with the optimal scenario of one workplace per student and the teacher. We understand that be every situation is 

different and your offer will be individual adapted to suit your requirements.  
 

 

  

Basics of Engine Management 

Petrol Engine Management 

Diesel Engine Management 

Energy Management 

Network Systems 

Comfort Systems 

Safety Systems 

Hybrid and Electric Vehicles Part I & II 

Fundamentals of Automotive Electrical 

Fundamentals of Automotive Electronics 
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Certified Programs 
 

Your training institute now has the chance to use Lucas-Nülle 

equipment and courses to deliver certified training from our 

international partners. Lucas-Nülle has created programs which 

allow you to choose the certified program which is most relevant 

to your students’ job prospects and budget. All training programs 
are created to prepare your student’s for the real world by giving 
them training relating to real world situations and the needs of 

industry. 

 

The IMI  
The Institute of the Motor Industry (IMI) is the world’s only 
automotive dedicated professional Body and Awarding 

Organisation. IMI believes that the development and facilitation of 

Professional Standards through benchmarked skills, knowledge 

and occupational competence, is critical to individual, business and 

national economic success. The IMI is the Sector Skills Council for 

automotive in the UK under the auspices of the UK Government 

and has 620 IMI Approved centres worldwide who provide 

vocational training and test learners for skills and knowledge and 

award IMI certifications as recognition of competence in many 

automotive occupations. 

  
 

 

 
 

 
 

An automotive teacher from Namibia receives his IMI 

certificate after training in Germany 

IMI Certified Programs 
 

Lucas-Nülle has worked together with the Institute of the Motor Industry (IMI) to create Quality Assured Programmes so that you 

can deliver the training set out in this brochure using Lucas-Nülle equipment and courses. On successful completion of a final 

assessment, the student will receive a high value, internationally recognised certificate to show off their knowledge and skills 

when applying for employment. 

To offer certified training your institute will be required to become an IMI Approved Centre to deliver the training and undertake 

the assessment on behalf of the IMI. This process includes an application fee and training of the IMI procedures and policy. Due 

to our special partnership with the IMI, Lucas-Nülle will work with you to become an IMI Approved Centre and make the process 

as streamlined and as easy as possible.  
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Training Systems 
 

Lucas-Nülle’s unique philosophy of having a link between the 
experiment hardware and training software is how we can 

ensure the most efficient way to impart knowledge of the 

individual topics of vocational and automotive technology. 

Instead of being overwhelmed by the entire vehicle, students can 

focus on and learn one system at a time. As they progress, they 

are exposed to more complex systems until they are ready to 

work on the entire vehicle with all of its integrated systems. 

To enhance the individual learning of every trainee, Lucas-Nülle 

offers training systems in a variety of styles to suit the various 

learning styles of students. The different systems can be used in 

combination with each other or on their own. For the area of 

automotive technology, the following three system groups are 

on offer: 

 

 

 

 

 
 

A training centre with a complete Lucas-Nülle laboratory 

 UniTrain 

 CarTrain 

 Training panel system 

The need for three different systems lies in the complexity of the topics to be mastered. We take the student on a progression of 

learning, from building a strong foundation by having a thorough understanding of the basics, then moving on to the unified 

systems. 

 The UniTrain system is designed for teaching the fundamentals of individual topics. Single topics in automotive technology 

are mapped out and taught using theory in combination with numerous experiments. 

 The CarTrain are designed for the study of system groups and look at systems as a whole, for example in engine management 

and electric powered vehicles. These systems are “plug and play” and are ready to be deployed in the classroom at a 
moment’s notice. 

 Training panel systems require the student to not only place the hardware in position, but they are also required to connect 

all of the wiring before the system will function. This gives the student a deep understanding of the systems components and 

operation. Systems included here are engine management, lighting and energy management.  

Advantages of using Lucas-Nülle equipment: 

 Link between hardware and software = Classroom Manager: Lucas-Nülle’s unique system of having connected systems 
allows you control your classes with a local or international Learning Management System (LMS).  

 Real components and real world situations: Trainees can investigate the individual sensors and actuators and focus on fault 

finding and fault elimination and afterwards they can try out what they have learned on a real vehicle. 

 Self-paced learning: Every piece of hardware is supplied with an expansive multimedia course and both the hardware and 

the course designed in such a way that trainees can work through the material at their own pace. 

 Instant feedback: For both the theory and the experimental parts of the Labsoft course, sets of questions that give feedback 

on the answers give the student instantaneous feedback and let know if they are on the right track. 

 Evaluation of students: Lucas-Nülle has also developed the program “Classroom Manager” which allows the teacher or 
program manager to look at the results and progress of any of the individual students and see where they might need help. 

 Interactivity: the major benefit of using software based learning, is being able to use animations to help explain complex 

topics that are impossible to bring across in a text book. Many of the animations in the Lucas-Nülle courses allow the student 

to interact with them to help understand the topic at hand. 

 Reduction of teacher work load: set up of all the experiments are illustrated with animations so that the student can work 

on their own and move on to the next step, without having to ask the teacher to show them what to do next. This gives the 

teacher for example, more time to spend with students needing more help.  
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UniTrain 

 

UniTrain is a training system supported by a multimedia 

environment. In addition to experiment hardware the package 

also contains an extensive course in software. A key focus is to 

perform experiments at authentic voltages. An interface for 

universal use links the experiment hardware to a computer. 

Analog input and output signals are sent to the computer via a 

USB port. 

Each of the courses covers one topic from the world of 

automotive technology. You can therefore, for example, easily 

learn about the differences between series and parallel circuits 

as well as how they work. The experiments are carried out on 

pre-wired experiment cards, which are then connected directly 

to UniTrain. Depending on the topic, it is possible to link multiple 

cards, making it easy to convey the complexity of individual 

systems in an understandable way. The course on hybrid 

technology, for example, involves three separate experiment 

cards. The multimedia course supplied with the training system 

not only conveys the theoretical background, but only explains 

the experiments step by step and allows the results to be logged. 

This saves time, money and annoyance for teachers. 
 

 

 

 
 

The UniTrain CAN Bus can be used to  

connect to the real car 

  

EloTrain 

 

The EloTrain 2-mm plug-in system combines with the multimedia 

experiment and training system UniTrain-I to create a modern 

and powerful learning environment for well grounded training in 

the fundamentals of electrical engineering and electronics. 

Students are guided through experiments by clearly structured 

course software aided by text, graphics, animations and tests of 

knowledge. The experiments themselves are carried out on a 2-

mm Experimenter unit specially developed for UniTrain-I. A wide 

variety of virtual instruments is available so that students can 

make real-time measurements. The plug-in modules contain 

both passive and active electronic components connected via 2-

mm laminated plugs featuring gold-plated contacts.  

 

When inserted into the plug-in board, the laminated plugs clip 

the components into place mechanically as well as providing an 

electrical connection to the plug-in board’s nodes. Cables or 
jumpers can be used to make connections to other nodes, 

components or measuring instruments. As a rule, the 2-mm 

components are available in two sizes, one for two-pole 

components and the other for four poles. If a component 

requires more terminals, these are generally provided in the 

form of sockets on top of the component. The housings are 

comprised of two plastic parts clipped together. The upper part 

features a scratch-proof, high-contrast print of the component’s 
circuit diagram or symbol along with a type name for the 

component. The transparent body is made of extremely tough 

see-through plastic allowing the inside of the component to be 

seen.  

 

 

 
 

The EloTrain extention to UniTrain allows students  

to build circuits and explore electronics 
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CarTrain 

 

The CarTrain training system combines authentic vehicle 

components with an educationally conceived training course. 

Each CarTrain training system covers one complete topic from 

the field of automotive technology and help trainees to 

understand how equipment functions as part of an overall 

system in a simple way. All the measurement points needed have 

terminals on the front panel. A built-in storage oscilloscope 

makes it possible for trainees to carry out measurements on the 

system directly. 

In addition to the experiment hardware an extensive multimedia 

course is supplied in software. The courses use numerous 

animations to demonstrate how the various components work 

and help students understand where they fit into the overall 

picture in simple and effective fashion. 

A built-in fault simulator automatically activates faults in the 

system. Having read a workshop job order, trainees can diagnose 

and rectify   the systems using professional techniques. CarTrain 

makes it possible to work under realistic conditions for fast and 

effective training 

 

 

 
 

The CarTrain system gives crucial hands-on experience  

before moving on to the real thing 

 

  

Training Panel Systems 

 

Lucas-Nülle’s training systems are superbly well suited for work 
involving circuit diagrams. Trainees can learn how the individual 

components are wired and can therefore comprehend not what 

they do but also how they work. All the components are 

mounted on a high-quality front panel with photorealistic colour 

printing. The necessary measurement sockets and electrical 

terminals are implemented in the form of 4-mm safety 

sockets. Individual panels can easily be combined to form a 

complete system. In conjunction with a multimedia course, this 

therefore creates the ideal educational platform for the trainees. 
 

 

 

 
 Modern generator types can be tested and  

explored outside the car 

Industrial Components 

 

The focal point of training to become a technician is of course to 

become proficient enough to work on real vehicles. Due to the 

complexity of modern vehicles, starting to learn on a real 

modern vehicle however can be daunting and confusing and may 

even hinder the learning process. Lucas-Nülle has therefore 

carefully designed training systems that take the student on a 

progression of learning from individual circuits or systems and 

these specially designed trainers are the end point on this 

journey. 

Each of these systems are real components or systems that have 

been taken from vehicles and allow measurements and access to 

the inner workings and see how the technology works. The 

trainee will be required to use the knowledge they have acquired 

to take measurements on the systems which will give realistic 

values and reactions to the inbuilt fault switches.  
 

 

 

 
Our real industrial components have been specially  

redesigned to be used especially for training 
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Blended Learning Curriculum Software "LabSoft" 

 

LabSoft forms the link between the experiment hardware and an 

educational multimedia course. Users are guided step by 

step through the program and learn the various skills on their 

own initiative. Every one of the multimedia courses has been 

developed with a host of graphics and animations. This means 

that even complex and intricate system functionality can be 

explained in a simple and easily understood way. 

In order to prepare students for practical lessons even better, 

it is possible to operate LabSoft in simulation mode without 

the hardware connected. This means that the theoretical 

basics can be learned earlier, leaving more time for experiments 

in the laboratory. Furthermore, LabSoft provides for all the 

languages implemented in HTML. You can even switch from one 

language to another, in order to learn the basis for foreign 

terminology, for instance. You can install LabSoft locally on your 

own computer or in a network. In order to facilitate 

incorporating courses into modern learning management 

systems (LMS), LabSoft courses are developed in accordance 

with international standards (SCORM). 
 

 

 

 
 

Theory – with a focus on the real thing! The student here  

is learning about ABS systems  

 

  

Classroom Manager 

 

Use Classroom Manager to get the best out of the 

educational concept behind Lucas-Nülle training systems. Save 

time and paper by electronically administering all LabSoft 

courses and all trainees in LabSoft Manager. Organize 

contents, users and groups of users. Use LabSoft Editor to 

personally customize LabSoft courses to the individual needs of 

students. Devise your own questions, experiments, measuring 

exercises and even your own courses, which are then instantly 

available to trainees themselves. 

You can use TestCreator to set up your own tests with just a few 

clicks of the mouse. Utilize pre-prepared questions 

and measuring exercises to test your students’ knowledge and 

skills.  Furthermore, you are able to access learning progress and 

test reports with the help of LabSoft Reporter. Easily understood 

selection functionality quickly leads you to the information you 

want. 

  
 

 

 

 
 

Lucas-Nülle training systems support both traditional and 

modern teaching methods 

 

 Manager: Administration of students and courses in LabSoft 

 Reporter: Student reports and statistics 

 Editor: Creation and editing of courses and tests 

 Questioner: Creation of questions, measuring exercises and sets of questions for courses and tests 

 TestCreator: Automatic generation of tests on the basis of sets of questions 
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Training Centre Equipment 
 

The training courses set out below are especially developed by 

taking the individual systems out of the complete vehicle so that 

the learner can focus on one system or circuit at a time and not 

be overwhelmed by the many integrated systems all at once. As 

the knowledge of the learner progresses, they are introduced to 

more and more systems and how they work together.  
 

 

 

 
  

Fundamental Courses 
 

As with all foundations, these two courses will give your students 

the best possible start and a chance to build upon a solid base, 

by having a thorough knowledge gained from successfully 

completing fundamentals of automotive electrical and 

electronics. 

At the successful completion of these courses, the students will 

have a thorough knowledge of the operation and electrical 

circuits and electronic components and how to take 

measurements using common measuring devices, be able to 

read wiring diagrams and search for and diagnose electrical 

faults.  

  
 

 

 
 

 

  

Courses 

 
As the level of training increases, so too will the complexity of 

the courses. Here you will find an overview of the courses 

involved for this level of training and a description of each of the 

Lucas-Nuelle courses used for this level is laid out next.  

 

 Fundamentals of Automotive Electrical 

 Fundamentals of Automotive Electronics  
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Fundamentals of Automotive Electrical  
 

This is the first training in the program and is intended for novices with very little to no prior experience wanting to enter the 

automotive industry, or even prior technicians with experience who want to further develop their automotive skills and 

improve their employment chances. All of the basics are covered in automotive specific examples from basic circuits and 

components to making diagnosis with the built in automatic fault diagnosis switches. The learner will also build basic vehicle 

lighting systems using circuit diagrams as a part of this training. This is the first training in the program and is intended for 

novices with very little to no prior experience wanting to enter the automotive industry, or even prior technicians with 

experience who want to further develop their automotive skills and improve their employment chances. All of the basics are 

covered in automotive specific examples from basic circuits and components to making diagnosis with the built in automatic 

fault diagnosis switches. The learner will also build basic vehicle lighting systems using circuit diagrams as a part of this training. 

 

Fundamentals of Automotive Electrics 

This training system is your introduction to the fascinating world of electronics in vehicles. All the circuits are pre-fabricated 

and can be put into action simply by plugging in a few jumpers. Apart from the hardware for the experiments, the system also 

features an extensive multimedia course. In addition, special attention has been paid to using and handling measuring 

instruments in conjunction with customers’ vehicles. 
 

   

Version for European vehicles (IEC DIN/EN) * 
 

 
1 Course Automotive 26: Fundamentals of automotive electrics 

(Europe/South America/Africa) 

SO4205-1G 17   

2 UniTrain storage case for experiment board SO4203-2V 17   

   

Version for North American and Japanese vehicles (NEMA 

ICS/ANSI/IEEE) * 
 

 
3 Course Automotive 18: Automotive electrical fundamentals 

(USA/Australia) 

SO4205-1D 17   

4 UniTrain storage case for experiment board SO4203-2V 17   

 

 

* The hardware shown above is for various parts of the world and only one of will needed to be included in your project, 

depending on where you are. 
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ALC 1.1 Main Lighting 

The main lighting system including all supplementary equipment 

is comprised of original automotive components. With this system 

you establish the foundation for an individually expandable 

lighting panel wall. Combine other modules together to provide 

clear and easy understanding of a highly complex lighting system. 
 

 
   

 Basic equipment set, consisting of:  
 

 

5 Ignition Key with fuse                                                           CO3221-3D 8   

6 Main headlight unit with side light, headlight range control & 

indicator (left)   

CO3216-2M 8   

7 Main headlight unit with side light, headlight range control & 

indicator (right)  

CO3216-2N 8   

8 Tail light unit with LED rear light (left)                                       CO3216-2P 8   

9 Tail light unit with LED rear light (right)                                      CO3216-3D 8   

10 Relay unit 1, headlights with indicator relay, relay 2 x n.o., relay 1x 

c.o.      

CO3216-2Q 8   

11 Switch unit for headlights and indicators, range control, brake light 

switch     

CO3216-2T 8   

12 Warning lights and fuse box                                                      CO3216-2V 8   

   

 Power supply:  
 

 

13 Vehicle power supply transformer, 13.5V/ 35A CO3216-1C 8   

   

 Media:  
 

 

14 Interactive Lab Assistant: Automotive Lighting SO2803-1B 1   

   

 Accessories:  
 

 

15 Set of circuit breakers for vehicles (10A/15A)                                   SO3216-8R 16   

16 Set of  4mm safety test leads for ALC (complete) SO3216-9G 8   

17 Mobile aluminium experiment stand, 3 levels, power strip with 6 

sockets, 1250x700x1995mm 

ST7200-3A 8   

   

 Additionally recommended  
 

 

18 Protection cover for three-level experiment trolleys                             ST8010-9Y 1   

19 Trolley for measurement leads (max. length 100cm), for up to 320 

(2x 160) measurement leads (100cm) 

ST8003-8C 1   

20 Wall or aluminium-profile mounting cable storage for 48 cables ST8003-8E 2   
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ALC 1.2 Auxiliary Lighting 

This system is used to cover the topics involving auxiliary 

headlights and signalling systems – the latter is obligatory in every 

vehicle and thus enjoys special consideration in training programs. 

What is of interest here is that control of these components can 

vary depending on the vehicle. For that reason, instructors can 

only profit from a system that allows them to become familiar with 

different versions of these right there in the classroom. 
 

 
   

 Supplement to basic set, consisting of:  
 

 

21 Auxiliary lamp                                                                   CO3216-2B 16   

22 Rear fog lamp                                                                    CO3216-2E 8   

23 Reversing lamp                                                                   CO3216-2F 8   

24 Interior lighting                                                                CO3216-2U 8   

25 Relay unit 2, auxiliary lighting, relay1x c.o., time-delay relay                 CO3216-2R 8   

26 Extra brake light                                                                CO3216-2W 8   

27 Standard & power horn (Normal & Supertone)                                       CO3216-3B 8   

28 Licence plate Illumination                                                       CO3216-3A 8   

   

ALC 1.3 Trailer Lighting 

Once upon a time trailer lighting was simple to explain, but those 

days are over. Now the demands being made on teachers have 

grown in step with the complexity of the electrical system in 

question. In today’s classroom it is not just how the plug’s 7-pin or 

13-pin socket assignment works but also how to protect the 

towing vehicle from overloading and whether or not the control 

functions on the trailer comply with legal stipulations. 
 

 
   

 Supplement to basic set, consisting of:  
 

 

29 Trailer socket and plug, 13 pole                                                 CO3216-1L 8   

30 Tail light unit with LED rear light (right)                                      CO3216-3D 8   

31 Tail light unit with LED rear light (left)                                       CO3216-2P 8   

32 Rear fog lamp                                                                    CO3216-2E 8   

33 Reversing lamp                                                                   CO3216-2F 8   

34 Licence plate Illumination                                                       CO3216-3A 8   

35 Trailer control unit                                                             CO3221-3K 8   
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Fundamentals of Automotive Electronics 
 

This training takes the fundamentals to the next level, now looking in detail at the electronic components commonly used in 

automotive circuits. The components are looked at in detail by building circuits using the individual electronic pieces that match 

real circuits in use. Static cornering lamps are also included in an extension to the basic lighting covered in the first course.  

 

Pulse-width Modulated Signals (PWM) 

Many actuator systems in motor vehicles require variable power 

levels for the devices being controlled. Actuators which need to 

assume intermediate values between the ON and OFF limits are 

controlled by means of pulse-width modulated signals. With our 

training system trainees document their measurement results, 

signals and fault protocols and analyse, evaluate and present their 

findings. This way they are able to isolate faults and propose 

suitable strategies for fault rectification. 
 

 
36 Course - Automotive 9: Pulse-width modulated signals in 

automotive engineering   

SO4204-7J 9   

37 UniTrain storage case for one system SO4203-2Y 9   

38 Panel mounting frame for table, T-shaped base, 1 level                           ST8003-1V 9   

   

Fundamentals of Automotive Electronics  

The increasing importance of electrical and electronic equipment 

in vehicles is making it essential to learn the fundamentals of 

electronics in a practical, hands-on manner. Experiments specially 

crafted to reflect usage in vehicles make it possible to understand 

this vast topic in a simple way. 

  
 

 
39 Course, EloTrain 8: Fundamentals of automotive electronics SO4206-1J 17   

40 EloTrain set of connection cables and plugs for 2mm system SO5146-1N 17   

41 EloTrain Experimenter                                                            SO4203-3B 17   

42 UniTrain storage case for one system SO4203-2Y 17   

   

ALC 1.4 Static Cornering Light 

This system helps instructors to impart know-how in all topics 

involving auxiliary headlights and signalling systems – the latter 

being obligatory in every vehicle and thus enjoying special 

consideration in training programs. What is of interest here is that 

control of these components can differ depending on the vehicle. 

For that reason, instructors can only profit from a system that 

allows them to become familiar with various versions of these 

right there in the classroom. 
 

 
   

 Supplement to basic set, consisting of:  
 

 

43 Cornering light with yaw-rate sensor, control unit + fog lamps                 CO3216-1R 8   

   

 Media:  
 

 

44 Manual ALC 1.4, Static cornering lights                                          SH5005-1O 8   
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ALC 1.7 Onboard Power Supply Expansion 

The motor vehicle’s onboard power supply is very complex. The 

authorities are constantly stipulating new rules and regulations 

involving this aspect in motor vehicles. This means that expansions 

and adaptations of the training material should permit the training 

system to reflect existing legal requirements. Facilitating the 

adaptation of onboard power supply systems to the latest 

technologies is one of the hallmarks of a training system designed 

for practical applications. 

  
 

 
   

 Supplement to basic set, consisting of:  
 

 

45 Dual-channel PWM generator                                                                    CO3221-1F 1   

46 Starter replacement panel                                                   CO3221-1K 1   

47 Load shedding relay                                                              CO3221-1J 1   

48 Relay unit 4                                                                     CO3216-2S 1   
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Base Fundamental Laboratory prerequisites  

 

The equipment set out here is the base equipment required to use 

for the fundamental courses and also throughout the remainder of 

the levels. The basic set includes all the LN interfaces and measuring 

equipment needed to conduct the training. 
 

 

 

 
   

49 HDD with Lucas-Nülle installation software according to order                   LM9065 2   

50 UniTrain Interface with virtual instruments (basic VI) CO4203-2A 17   

51 UniTrain Experimenter CO4203-2B 34   

52 UniTrain-I measurement accessories, shunts and connection cables SO4203-2J 17   

53 Multi13S digital multimeter                                                      LM2330 16   

54 Test lamp                                                                        LM8205 16   

55 Digital dual trace storage oscilloscope w. colour display, incl. probes 

30MHz 

LM6210 4   

56 Adapter BNC/4mm safety sockets, insulated                                        LM9019 8   

57 LabSoft Classroom Manager 4.0 software suite, single license (D, GB, 

F, E, RU, PT, RC)    

SO2001-5A 1   

58 Dashboard training model for CAN and LIN buses                                   SO3240-1D 1   

59 CAN/LIN monitor                                                                  SO2000-2A 8   

   

Additionally recommended  
 

 

Tool trolley for automotive systems (236 tools) CO3221-9X 1   

Trainings vehicle with combustion engine (Diesel) LM8249 1   

  

We offer different types of trainings vehicle. If you prefer a petrol engine instead of a diesel engine, please talk to your personal 

area sales manager. 
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Specialist Courses  
 

These specialist courses take the student into greater detail 

with the topics of engine and energy management. Sensors, 

ignition, and the variants of electronic petrol and diesel fuel 

injection systems are covered and due to the ever increasing 

demands on vehicle power systems, the important area of 

energy management is looked at in detail at vehicle batteries 

and generators with both modern and traditional controls. 

At the successful completion of these courses, the students 

will have an in depth understanding of various engine 

management systems and perform diagnosis of faulty 

systems based on system knowledge and understanding. The 

topic of energy management, the trainees will be able to 

explain the working of the various battery types and also the 

different alternator control systems used in vehicles and 

understand how to carry out self guided fault diagnosis on 

these systems.  
 

 

 

 

  

Courses 

 
As the level of training increases, so too will the complexity 

of the courses. Here you will find an overview of the courses 

involved for this level of training and a description of each of 

the Lucas-Nuelle courses used for this level is laid out next.  

 
 

 Basics of Engine Management 

 Petrol Engine Management 

 Diesel Engine Management 

 Energy Management Battery & Alternator 
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Basics of Engine Management 
In order to begin to understand how engine management is carried out, one must look at the most critical component, the 

sensors. Without sensors, there would be no engine management and with this training these sensors are covered and 

explored in great detail. As with other LN courses, fault finding and diagnostics are also dealt with. The topics of OBD II and 

timing belts are also included in this training. In order to begin to understand how engine management is carried out; one must 

look at the most critical component, the sensors. Without sensors, there would be no engine management and with this 

training these sensors are covered and explored in great detail. As with other LN courses, fault finding and diagnostics are also 

dealt with. The topics of OBD II and timing belts are also included in this training 

 

Changing Timing Belts in Overhead Camshaft Engines 

Changing timing belts is one of the key jobs to be carried out 

when servicing vehicles with overhead camshafts. It is especially 

vital to maintain valve timing accurately and not to alter the 

positions of the cams with respect to the crankshaft. This training 

system teaches you the best and safest way to change a timing 

belt. 

 

 
60 Changing timing belts in overhead camshaft engines CO3221-9D 2   

61 10-piece tool set for “Changing timing belts” training system ST8070-5B 2   

   

 Media:  
 

 

62 Interactive Lab Assistant: Replacement of a timing belt at a OHC 

engine 

SO2803-1G 1   

   

 
 

 

63 Mechatronics aluminium profile carriage without table-top frame          ST7200-3R 2   

64 PC holder for SybaPro experiment trolleys, height and width 

adjustable              

ST7200-5A 2   

65 Monitor holder for flat screen monitor of weight up to 10kg/22lb, 

VESA 75/100         

ST8010-4L 2   

66 Attachment set for timing belt system on mobile trolley ST8010-6Q 2   

   

 
 

 

67 Aluminium-profile attachment for mounting on table       ST8010-8U 4   
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On-board Diagnosis II simulator 

This course demonstrates how to read out emission data with the 

help of the on-board diagnosis unit (OBD II or EOBD), interpret the 

data and use the results as a basis for eliminating systemic faults. 

Students have the possibility to adjust various parameters on their 

own to see how these settings affect the tester. They also have the 

opportunity to tap the CAN transmission signal to display it on the 

oscilloscope. 
 

 
68 OBD II simulator with CAN interface and scan tool CO3216-1Z 9   

   

 Media:  
 

 

69 Manual, On-board diagnostics, OBD                                                SH5005-1M 9   

   

Sensor Technology in Engine Management 

This training system from the “Compact” product family permits 
hands-on experimentation and demonstrations using a variety of 

engine-management and chassis sensors. The system’s practical 
design makes for highly realistic training. The students perform 

diagnostics and repair work in the area of engine management – 

just the way it is required on the job. 
 

 
70 Engine management sensors                                                        SO3230-4D 1   
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Sensors in the Motor Vehicle 

In modern motor vehicles more and more components are being 

monitored and controlled electronically. Sensors have several jobs 

to do, including the detecting of physical data and converting this 

information into electrical signals which can then be processed by 

control units. Trainees should be able to grasp how this process 

works and the effects different sensor stimuli have on these 

signals. Our system allows students and trainees to learn and 

analyse the most essential aspects of this process. 
 

 
71 Course - Automotive 6: Sensors in motor vehicles                                 SO4204-7F 9   

72 UniTrain storage case for experiment board SO4203-2V 9   
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Petrol Engine Management 
 

This specialist course looks at all aspects of petrol engine management, from a variety of types, including Motronic and direct 

injection as well as the various ignition types employed over the years. 

 

Gasoline Direct Injection 

All systems are manufactured to the highest safety standards, in 

such a way that there is no immediate access to any rotating parts. 

Any components which may get hot are also covered. All systems 

can be equipped with fault simulation capabilities and signals can 

be measured with the help of break-out boxes. Original workshop 

documentation is supplied with all systems. 
 

 
73 Direct fuel injection system engine test stand SO3240-1H 1   

74 Supplementary pack for direct fuel injection system SO3240-1J 1   

   

Manifold Injection 

Decide for yourself whether you just need a fully functioning 

engine or even a fully set-up vehicle. All systems are manufactured 

to the highest safety standards, in such a way that there is no 

immediate access to any rotating parts. Any components which 

may get hot are also covered. All systems can be equipped with 

fault simulation capabilities and signals can be measured with the 

help of break-out boxes. Original workshop documentation is 

supplied with all systems. 
  
75 Multi-point injection engine test stand SO3240-1K 1   

76 Supplement pack for multi-point injection system SO3240-1L 1   

   

Ignition Systems 

To ignite the air-fuel mixture, combustion engines have always 

needed an ignition system. Nowadays such ignition systems have 

become extremely complex and precise in order to comply with 

emission standards while at the same time enabling modern 

combustion engines to unleash their tremendous power. With our 

training system the trainees come to grips with these topics early 

on and can use the UniTrain-I system to learn on their own and at 

their own speed how the ignition system is designed, what can go 

wrong and how this can be identified. Trainees also learn to carry 

out diagnostics and maintenance in the area of engine 

management. 
 

 
77 Course - Automotive 3: Pulse generation and ignition systems                SO4204-7C 9   

78 UniTrain storage case for experiment board SO4203-2V 9   
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CarTrain Motronic 2.8 

The Motronic system unites in one control unit the engine 

management’s entire electronics (air-fuel mixture and ignition). 

Motronic 2.8 is a multi-point injection system in which each 

cylinder has its own injection valve. The actuators contained in this 

training system are controlled as a function of corresponding 

sensor signals. Different driving conditions can be reproduced and 

analysed. All sensors and actuators of the engine management 

system are original, fully functional components. 
 

 
79 CarTrain Motronic 2.8 CO3221-6F 1   

80 CarTrain Measurement and Diagnostic safety test leads (14 units)          CO3221-6H 1   

81 Protection cover for CarTrain/InstTrain experiment trolleys                     ST8010-9X 1   

82 Set of circuit breakers for vehicles (10A/15A)                                   SO3216-8R 2   

83 SybaPro mobile InsTrain/CarTrain experiment trolley, 

1010x1350x700mm                           

ST7200-3K 1   

84 Monitor holder for flat screen monitor, up to 15kg, VESA 75 (screw-

mounted)      

ST8010-4M 1   

85 All in One PC LM8268 1   

86 Under-table cabinet, suspended, 3 drawers + utensil drawer, 

central locking      

ST8007-1A 1   

   

  



 

Lucas-Nülle and IMI Present: 

The Expert of Modern Automotive Technology Program 
 

 

 

Siemensstraße 2 - 50170 Kerpen - Germany - Phone +49 (22 73) 567-0 - Fax  +49 (22 73) 567-39 - www.lucas-nuelle.com 

Lucas-Nülle GmbH - Cologne commercial register no. HRB 41779 - Managing Directors Rolf Lucas-Nülle, Andreas Hart, Christoph Müssener - VAT ID Nr. DE 121858424 
23 

 

 

CarTrain Direct Fuel Injection 

The MED direct fuel injection system with turbo charger combines 

the entire engine control system (air-fuel mixture and ignition) in 

one single control unit. The MED direct fuel injection with turbo 

charger is a multi-point injection system meaning that each 

cylinder is equipped with its own injection valve. The training 

system is designed to perform actuator control as a function of 

corresponding sensor signals. Different driving conditions can be 

reproduced and understood. The sensors and actuators used in 

the engine management system are original, fully-operational 

components. 
 

 
87 CarTrain MED gasoline direct injection system with turbocharger CO3221-6G 1   

88 CarTrain Measurement and Diagnostic safety test leads (14 units)          CO3221-6H 1   

89 Protection cover for CarTrain/InstTrain experiment trolleys                     ST8010-9X 1   

90 Set of circuit breakers for vehicles (10A/15A)                                   SO3216-8R 2   

91 SybaPro mobile InsTrain/CarTrain experiment trolley, 

1010x1350x700mm                           

ST7200-3K 1   

92 Monitor holder for flat screen monitor, up to 15kg, VESA 75 (screw-

mounted)      

ST8010-4M 1   

93 All in One PC LM8268 1   

94 Under-table cabinet, suspended, 3 drawers + utensil drawer, 

central locking      

ST8007-1A 1   
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Diesel Engine Management 
 

This Lucas-Nülle training course allows the topic of common rail diesel management to be covered in all aspects and create a 

learning platform which meets the demands of the subject. A mix of simulators and real engines are used to increase the 

learner’s knowledge of the topic and ability to take measurements and make diagnosis.          

  

 

Common Rail 

Decide for yourself whether you just need a fully functioning 

engine or even a fully set-up vehicle. All systems are manufactured 

to the highest safety standards, in such a way that there is no 

immediate access to any rotating parts. Any components which 

may get hot are also covered. All systems can be equipped with 

fault simulation capabilities and signals can be measured with the 

help of break-out boxes. Original workshop documentation is 

supplied with all systems. 
 

 
95 Common rail engine test stand SO3240-1F 1   

96 Supplementary pack for common rail engine SO3240-1G 1   

   

ATS 1 High-Speed Glow System 

This training environment comprising a high-speed glow system is 

ideal for practical and in-depth education on modern glow systems 

in passenger cars and commercial vehicles. A use of the latest 

educational concepts and numerous interactive animations for 

graphic representation of complex arrangements in automotive 

technology guarantees trainees a special learning experience. 

 
 

 
97 High speed glow plug controller                                                  CO3221-4N 4   

98 High-speed glow plugs CO3221-4M 4   

99 Ignition / starter switch                                                           CO3221-1G 4   

100 Set of connection components for glowing (17 pieces)                               CO3221-1N 4   

101 Mobile aluminium experiment stand, 3 levels, power strip with 6 

sockets, 1250x700x1995mm 

ST7200-3A 4   

102 Protection cover for three-level experiment trolleys                             ST8010-9Y 4   

   

 Media:  
 

 

103 Interactive Lab Assistant: High Speed Glow Plug System SO2803-1W 1   
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CarTrain Common Rail with Variable Geometry Turbocharger 

This combination of a common rail engine management system 

with a variable geometry turbocharger illustrates the fascinating 

topic of charge optimisation in a modern fuel injection system. All 

the sensors and actuators can be investigated and assessed by 

means of a wide range of measurements. The built-in fault 

simulation feature facilitates training focussed on hands-on skills. 
 

 
104 CarTrain Common Rail II CO3221-6J 1   

105 Protection cover for CarTrain/InstTrain experiment trolleys                     ST8010-9X 1   

106 CarTrain Measurement and Diagnostic safety test leads (14 units)          CO3221-6H 1   

107 Set of circuit breakers for vehicles (10A/15A)                                   SO3216-8R 2   

108 SybaPro mobile InsTrain/CarTrain experiment trolley, 

1010x1350x700mm                           

ST7200-3K 1   

109 All in One PC LM8268 1   

110 Monitor holder for flat screen monitor, up to 15kg, VESA 75 (screw-

mounted)      

ST8010-4M 1   

111 Under-table cabinet, suspended, 3 drawers + utensil drawer, 

central locking      

ST8007-1A 1   

   

Common Rail Diesel Injection System 

What goes into making a diesel engine run “smoothly“? How can 
engines be designed to lower exhaust gas emissions? The fact that 

everything is just a question of the injection system makes this 

field all the more exciting. This topic is made easier to comprehend 

using our training system which empowers the trainee to learn 

about injection pressures, processes and air-fuel quantities in a 

self-controlled learning process. Covering the entire spectrum of 

systems available on the market the trainees are able to switch 

between the various injector types and thus gain an overview of 

the entire topic. 
 

 
112 Course - Automotive 14: Common rail diesel injection system                 SO4204-6X 1   

113 UniTrain storage case for experiment board SO4203-2V 1   
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Energy Management 
Along with the increasing electronic devices in modern cars, the demands and complexity of power generation have also 

increased and this training examines the various types of automotive batteries and modern and traditional alternator controls.  

 

Three-phase Alternator/Generator 

Virtually all modern motor vehicles are equipped with a three 

phase generator to produce the required electrical energy. With 

the UniTrain-I course the trainees gain insight into the generator’s 
basic functions and learn how to control it. They also plan and 

carry out diagnostics, maintenance and repair work on the power 

supply and the starting systems. 
 

 
114 Course - Automotive 4: Alternator/3-phase generator                              SO4204-7D 9   

115 UniTrain storage case for one system SO4203-2Y 9   

   

Three-phase Generator with Hybrid Controller 

Our system enables the trainees to become familiar with the 

function of the hybrid controller. Experiments are conducted and 

observations made as to how the hybrid controller maintains the 

generator voltage at a certain level, regardless of speed and load. 

The role of the average excitation current is explored as well as 

how changes are brought about in the magnetic field and stator 

winding induction. The trainees thereby learn independently and 

can monitor their knowledge in exercises and tests. 
 

 
   

 Basic equipment set, consisting of:  
 

 

116 Alternator                                                                       CO3221-1A 1   

117 Multi-function controller with protective diodes                                 CO3221-1B 1   

118 Drive unit for alternator with rev counter and engine management CO3221-1E 1   

119 Ignition Key with fuse                                                           CO3221-3D 1   

120 Main headlight unit with side light, headlight range control & 

indicator (right)  

CO3216-2N 1   

   

 Media:  
 

 

121 Interactive Lab Assistant: Generator with hybrid Controller SO2803-1F 1   

   

 Accessories:  
 

 

122 Protection cover for three-level experiment trolleys                             ST8010-9Y 1   

123 Set of 4mm connection components for alternator, 40 components      SO3216-8W 1   

124 Mobile aluminium experiment stand, 3 levels, power strip with 6 

sockets, 1250x700x1995mm 

ST7200-3A 1   
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Three-phase Generator with Multifunction Controller 

This training system is used to examine how energy is generated 

in modern motor vehicles. Today‘s compact generators make use 

of a monolithic controller. This kind of multifunction controller 

(MFC) has now largely replaced hybrid controllers. A progressive 

sequence of experiments gradually introduces students to the 

subject of power generation in automobiles. 
 

 
   

 Basic equipment set, consisting of:  
 

 

125 Alternator                                                                       CO3221-1A 1   

126 Hybrid regulator with encapsulated housing and Hybrid regulator 

with encapsulated housing and integrated circuitry, stand-alone 

design 

CO3221-1D 1   

127 Drive unit for alternator with rev counter and engine management CO3221-1E 1   

128 Ignition Key with fuse                                                           CO3221-3D 1   

129 Main headlight unit with side light, headlight range control & 

indicator (right)  

CO3216-2N 1   

   

 Media:  
 

 

130 Interactive Lab Assistant: Generator with multi-function Controller SO2803-1E 1   

   

 Measuring instruments:  
 

 

131 Adapter BNC/4mm safety sockets, insulated                                        LM9019 3   

132 Test lamp                                                                        LM8205 1   

133 Multi13S digital multimeter                                                      LM2330 1   

134 CarTrain interface CO3221-6C 1   

   

 Accessories:  
 

 

135 Protection cover for three-level experiment trolleys                             ST8010-9Y 1   

136 Set of 4mm connection components for alternator, 40 components      SO3216-8W 1   

137 Mobile aluminium experiment stand, 3 levels, power strip with 6 

sockets, 1250x700x1995mm 

ST7200-3A 1   
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Battery Diagnostics Training System 

Batteries used in vehicles may be subjected to extreme operating 

conditions. Different vehicles use a wide variety of batteries. The 

battery diagnostics training system allows you to set up various 

internal resistances and voltages on an AGM battery and a 

conventional lead-acid battery for reliable and reproducible 

diagnostic investigation. 
 

 
138 Battery diagnostic training system CO3221-9C 4   

139 BAT131 battery tester with printer (Bosch) LM8289 4   

      

   

Base Specialist Laboratory prerequisites  

 

This package builds upon the basic equipment package with in 

particular the teacher and student measurement interfaces which 

allow groups to work together and train on the CarTrain systems 

used at the specialist level. Also included are diagnostic scan tools 

that are used for delving further into the electronic management 

of engines.  
 

 

 

 
   

140 Teachers Location Measurement Interface CO3221-7A 1   

141 Students location measurement interface CO3221-7B 16   

142 CRecorder II                       LM8216 4   

143 CarTrain interface CO3221-6C 16   

144 Over-/under pressure pump                                                        LM8213 4   

145 Multiscan USB with CAN for VAG-COM                                               LM8250 2   

146 Sun Handheld Diagnostics Unit PDL 5500 German Version LM8264 1   

      

 
Our unique teacher to student measurement interface brings great value for money by allowing the whole class to take 

measurements from one piece of equipment such as a functional engine.  
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Expert Courses 
 

The expert courses build upon the knowledge learnt 

throughout the fundamental and specialist courses and 

look into networked, safety and comfort systems along 

with introductory and advanced looks at the technology 

behind hybrid and electric vehicles. At the successful 

completion of these courses, the students will be able to 

understand and undertake diagnosis of the advanced 

complex topics CAN Bus (Network Systems) air 

conditioning and electromechanical handbrake (Comfort 

Systems) ABS and airbags (Safety Systems) high voltage 

safety and hybrid vehicles (Hybrid and Electric Vehicles 

Part I) electric vehicle air conditioning and fuel cells 

(Hybrid and Electric Vehicles Part II).  
 

 

 

 

  

Courses 

 
As the level of training increases, so too will the 

complexity of the courses. Here you will find an overview 

of the courses involved for this level of training and a 

description of each of the Lucas-Nuelle courses used for 

this level is laid out next.  

 

 Network Systems 

 Comfort Systems 

 Safety Systems 

 Hybrid and Electric Vehicles Part I 

 Hybrid and Electric Vehicles Part II 
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Network Systems 
Probably the most complex and dynamic topic within the automotive industry, this networking expert course looks at CAN bus, 

LIN bus, optical data transfer and the new topic of FlexRay (the technology behind drive-by-wire) and how it is used in vehicles.  

 

CAN Bus 

Modern motor vehicles incorporate numerous electronic control 

units which communicate with each other continually via digital 

bus systems. Widely used for this purpose in passenger cars as well 

as commercial vehicles are CAN buses, especially when it comes to 

comfort, engine management and diagnostic applications. This 

training system thus conveys important information in a very 

realistic manner. Trainees can use this system to carry out 

diagnostics and repair work on networked electronic systems 

inside the motor vehicle. 
 

 
147 Course - Automotive 10: CAN bus                                                  SO4204-7K 9   

148 Golf V passenger door, CAN connection, window lift, mirror, mobile      SO3216-2Y 4   

149 Vehicle power supply transformer, 13.5V/ 35A CO3216-1C 4   

150 UniTrain storage case for one system   CO4203-2Y 9   

   

LIN Bus 

In addition to the CAN bus, the somewhat simpler LIN bus is also 

used. This bus is employed mainly for comfort systems which are 

not crucial to safety. With this training system students examine 

the bus protocol and learn to perform systematic troubleshooting. 
 

 
151 UniTrain storage case for one system   CO4203-2Y 9   

152 Course - Automotive 5: LIN bus                                                   SO4204-7E 9   

   

MOST Bus 

At present, optical bus systems are used mainly to achieve high 

data transmission rates in luxury automobiles. However, optical 

buses are likely to find broader use in view of the increase in data 

volumes that generally require processing in automobiles. For that 

reason, fibre optics is an important topic for today’s trainees and 
will be met with more and more frequently on the job. Our training 

system has been designed so that trainees can distinguish 

between open and closed loops and classify them in accordance 

with their electronic systems. 
 

 
153 Course - Automotive 8: Optical data buses for automotive 

applications            

SO4204-7H 9   

154 UniTrain storage case for one system   CO4203-2Y 9   
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FlexRay 

In recent years the amount of electronics present in the 

automobile has increased at a steady rate. This also involves an 

ever more complex network of sensors, actuators or control units 

as well as entertainment and navigation systems. FlexRay is the 

communication system when it comes to x-by-wire systems. The 

system requirements are primarily focused on higher data 

transmission rates, deterministic communication, high fault 

tolerance and flexibility. 
 

 
155 Course - Automotive 15: FlexRay                                                  SO4204-6Y 1   

156 UniTrain storage case for experiment board SO4203-2V 1   

   

 Additionally recommended  
 

 

   

ALC 1.6 CAN bus Extension 

Expand any of the existing automotive lighting displays by a CAN 

bus node that is diagnostics capable. This novel concept permits 

operation in low-speed mode and, with just the push of a button, 

in high-speed mode, too. As a result, even without a CAN bus drive 

you can explore the basics of the different transmission speeds 

and the voltage levels associated with them. With the fault 

simulator you only have to activate a switch to feed various ISO 

standard fault codes onto the CAN bus. 
 

   

 Supplement to basic set, consisting of:  
 

 

157 CAN lighting interface                                                           CO3216-3F 8   

158 CAN switching interface                                                          CO3216-2X 8   

159 CAN fault simulator                                                              CO3221-6A 8   
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ALC 1.8 Xenon, LED and daylight driving lights 

You can expand any lighting installation employing a CAN bus by 

adding a modern lighting concept for the front headlights. Thanks 

to the special educational concept, this extension is the only way 

to truly explain the topics of xenon lighting, LED lights and daylight 

driving lights by means of a training system. The training system 

itself makes it possible for students to investigate the various types 

of lighting concept simultaneously and therefore to practically 

identify their features and differences. Furthermore, automatic 

height adjustment for the xenon lights is also included. 

By means of various fault simulation switches, various faults which 

occur in practice can be activated on the LIN bus to help students 

gain essential diagnostic skills. 
 

 
   

 Supplement to basic set, consisting of:  
 

 

160 Xenon headlights with daylight driving lights (right) CO3221-3N 8   

161 Xenon headlights with daylight driving lights (left) CO3221-3M 8   

162 Automatic headlights height adjustment CO3221-3Q 8   

   

 Media:  
 

 

163 Interactive Lab Assistant: Modern Automotive Light Systems  - 

Xenon, LED and DRL 

SO2803-1A 1   
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Comfort Systems 
 

Driver comfort is an important requirement on modern vehicles and technicians need special knowledge to be able to repair 

faults when they arise. This course covers air conditioning, RFID (used in the majority of ignition keys), keyless entry, 

electromechanical park brake and electromagnetic steering. 

 

RFID 

Communication with customers and filling out customer job 

orders form the basis for every single activity that follows. 

Information on motor vehicle data is obtained not only in talks 

with the customer but also by technical means involving 

communication between the motor vehicle and the PC. RFID 

(radio-frequency identification) technology is used to access the 

motor vehicle data contained in the motor vehicle’s key and read 
it out. This course provides insight into this functionality and its 

applications in the area of automotive engineering. The system 

comprising reader and transponder is studied both in terms of 

power as well as data transmission. 
  
164 Course - Automotive 22: Auto shop communications with RFID SO4204-7G 8   

165 UniTrain storage case for one system   CO4203-2Y 8   

   

Keyless Entry 

Comfort systems in the motor vehicle provide an essential, overall 

boost to active safety. Drivers are reluctant to do without a certain 

amount of driving comfort. New innovative operating systems 

quickly penetrate the market and rapidly become the standard. 

Training covers all the essentials of testing, diagnosing, repairing 

and performing adjustments on comfort systems, safety systems 

and door-locking systems all in accordance with customer 

requirements and includes documenting the results. With an 

excellent grasp of the system, the applications are easier to 

implement in practice. 
 

 
166 Course - Automotive 7: Comfort systems and keyless entry SO4204-6G 9   

167 UniTrain storage case for one system   CO4203-2Y 9   

   

Electromechanical Power Steering 

Electromechanical power steering has many advantages over 

hydraulic steering. It assists the driver not just in purely physical 

terms, but also intelligently by responding only when the driver 

explicitly requests it. Steering assistance is provided as a function 

of vehicle speed as well as steering moment and angle. With this 

fully functional cutaway model the trainees quickly learn just how 

electromechanical power steering works. They also have the 

opportunity to conduct CAN measurements directly on the 

steering mechanism. 
 

 

168 Electro mechanical power steering CO3221-9B 1   

   

 Media:  
 

 

169 Interactive Lab Assistant: Electromechanical Steering SO2803-1D 1   
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Electromechanical Parking Brake with Auto-hold Function 

An electromechanical parking brake replaces the conventional 

handbrake with a simple switch on the dashboard so that there is 

no need for a handbrake lever. On uphill starts, sensors determine 

how steep the slope is. If the driver stops the vehicle, the brake 

engages automatically until the car is started again. This new auto-

hold function is being integrated into more and more vehicles and 

in the future will gain in significance. In our system we have 

depicted the modern electromechanical parking brake in such a 

way that it is easily understood and can be experimentally tested 

by trainees and students. 
 

 
170 Electromechanical parking brake with AUTO HOLD function                     CO3221-9A 1   

171 Brake disc gauge                                                                 LM8256 1   

172 Vehicle power supply transformer, 13.5V/ 35A CO3216-1C 1   

   

 Media:  
 

 

173 Interactive Lab Assistant: Electromechanical Parking Brake SO2803-1C 1   

   

Air Conditioning and Climate Control 

This training system permits practical experimentation and 

demonstration with a “Climatronic” automotive air-conditioning 

unit with climate control. The system’s very realistic design in our 
compact system makes for equally realistic training. The fully 

functional system also permits training of evacuation and filling of 

the air-conditioning system. 
 

 
174 Air conditioning system with control system                                      SO3230-4G 1   

175 Air conditioning maintenance equipment LM8284 1   

   

 Media:  
 

 

176 Manual, Air conditioning system (Climatronic)                                    SH5005-1R 1   
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Safety Systems 
 

Not to be out done in importance safety systems need to be known in intimate detail. This course does that with an in-depth 

look at stability control systems (ABS/ASR/ESP), SRS airbags (Supplementary Restraint System) and even includes a real airbag 

that can be deployed safely in the classroom. As all Lucas-Nülle courses, a deep system understanding will be obtained at the 

end of this course.  

 

Airbag, Belt Tensioner and Crash Response 

Active safety systems like airbags and seat-belt tensioners have 

been standard features in all vehicle classes for years. Regular 

inspections of these features are needed to ensure that they 

operate properly. For that reason, this has become a routine part 

of everyday auto garage work. Trainees learn the necessary know-

how and troubleshooting strategies using this system as 

realistically as possible. 

 

 

 

 
 

 

177 Course - Automotive 11: Airbag, belt tensioners and crash response      SO4204-6Z 9   

178 UniTrain storage case for one system   CO4203-2Y 9   

179 Steering wheel unit with Airbag                                                  CO3219-1P 9   

180 Vehicle power supply transformer, 13.5V/ 35A CO3216-1C 9   

181 Panel mounting frame for table, T-shaped base, 1 level                           ST8003-1V 9   

182 Compressor, low-noise                                                            SE2902-9L 9   

183 Adapter - connection cable, 4/2mm (100cm, white)                                 SO5126-6V 18   

184 Adapter - connection cable, 4/2mm (100cm, black)                                 SO5126-6Y 9   

185 Adapter - connection cable, 4/2mm (100cm, red)                                   SO5126-6W 9   

   

ABS/ASR/ESP 

Brake systems of modern motor vehicles are becoming 

increasingly complex. Electronic aids such as ABS, ASR and ESP are 

now standard features in such systems. They are designed to keep 

the vehicle stable with physical limits and thus help assist in 

protecting the driver. Each individual system is mutually 

dependent and in part uses the same sensor signals. With this 

training system the trainee becomes familiar with and 

understands how the various systems function and interact. 
 

 
186 Course - Automotive 13: Traction control systems, ABS/ASR/ESP            SO4204-6W 9   

187 UniTrain storage case for experiment board SO4203-2V 9   

188 UniTrain-I extended power supply                                                 SO4203-2D 9   
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SRS Airbag and Belt Tensioner 

This training environment from our family of “Compact” systems 
allows the trainee to analyse corresponding systems in practical 

experimentation and demonstrations using an SRS airbag and 

seat-belt tensioner and includes testing exercises. The system’s 
very realistic design, including the use of manufacturer-specific 

diagnostic concepts, makes for equally realistic training. 
 

 
189 SRS airbag and seat-belt tensioners                                              SO3230-4E 1   

190 Set of circuit breakers for vehicles (10A/15A)   SO3216-8R 2   
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Hybrid and Electric Vehicle Part I 
 

This first instalment of a look at the future of vehicles is the perfect way to be introduced to hybrid and electric vehicles. Of 

course safety plays a large part of this training, plus a look at the various types of vehicles available, be it pure electric or hybrid. 

Electric vehicle charging is also covered in the training.  

 

Hybrid and All Electric Vehicles Technology Trainer 

When we think about the future of our planet the development 

and production of vehicles equipped with hybrid drives is a logical 

and necessary step. Lower emissions and less fuel consumption 

are benchmarks for future generations of modern automobiles. 

Such measures ensure that the fundamentals necessary for life are 

sustained while quality of life improves. Hybrid motor vehicles and 

electric cars are not just a future consideration, but in fact the auto 

industry has already made them available on the market. The only 

rational diagnostic strategy available for these vehicles 

presupposes the necessary system understanding. 
 

 
191 CarTrain "Hybrid and All Electric Vehicle Technology Trainer" CO3221-6K 1   

192 Electrician's safety gloves for work in voltage ranges up to 1000 V LM8570 1   

193 Voltage, phase + continuity tester with field direction indicator, 

max. 400V     

LM8554 1   

194 Insulation tester Insu 10                                                       LM2333 1   

195 CarTrain measurement cable set, 4mm safety measuring leads               SO3216-8Z 1   

196 CarTrain Charging Station for High Voltage Vehicle CO3301-6A 1   

197 SybaPro mobile InsTrain/CarTrain experiment trolley, 

1010x1350x700mm                           

ST7200-3K 1   

198 Monitor holder for flat screen monitor, up to 15kg, VESA 75 (screw-

mounted).    

ST8010-4M 1   

199 Protection cover for CarTrain/InstTrain experiment trolleys                     ST8010-9X 1   

200 All in One PC LM8268 1   

201 Under-table cabinet, suspended, 3 drawers + utensil drawer, 

central locking      

ST8007-1A 1   

   

DC/AC Conversion 

Electric energy is tapped at the car battery in the form of DC 

voltage and is then applied as a DC current. However, in modern 

electrical drives an AC voltage is needed with an approximate 

sinusoidal alternating current. In this course the generation of AC 

voltage and currents is described and demonstrated in a simple 

and graphic fashion. The knowledge acquired in the theoretical 

section is then verified empirically by means of experiment. All of 

the components needed for the experiment are arranged on a 

single printed circuit board. In knowledge tests the student’s 
progress is checked and thus the most important aspects of DC/AC 

conversion are effectively learned in the fastest possible time. 
  
202 Course - Automotive 18: DC-AC conversion in vehicles SO4204-6L 9   

203 UniTrain storage case for one system   CO4203-2Y 9   



 

Lucas-Nülle and IMI Present: 

The Expert of Modern Automotive Technology Program 
 

 

 

38 
Siemensstraße 2 - 50170 Kerpen - Germany - Phone +49 (22 73) 567-0 - Fax  +49 (22 73) 567-39 - www.lucas-nuelle.com 

Lucas-Nülle GmbH - Cologne commercial register no. HRB 41779 - Managing Directors Rolf Lucas-Nülle, Andreas Hart, Christoph Müssener - VAT ID Nr. DE 121858424 
 

HV Battery Disconnect Unit 

This training system focuses on the high voltage disconnection 

relays of the battery unit. The system monitors the hybrid system 

and only connects the high voltage only when it is considered “safe 

and secure”. The accompanying Labsoft course explains this 

complex system. 

  
 

 
204 UniTrain Course "Battery Disconnect Unit in Hybrid and all Electric 

Vehicles" 

CO4205-1J 9   

205 UniTrain storage case for one system   CO4203-2Y 9   

   

Safety Handling of HV Systems 

This topic covers how high voltage interacts with the human body 

and what can be done to understand and minimize the risks to 

electric vehicle technicians and drivers. 
 

 
206 UniTrain Course "Safe Handling of HV Systems" CO4205-1M 9   

207 UniTrain storage case for one system   CO4203-2Y 9   

      

   

      



 

Lucas-Nülle and IMI Present: 

The Expert of Modern Automotive Technology Program 
 

 

 

Siemensstraße 2 - 50170 Kerpen - Germany - Phone +49 (22 73) 567-0 - Fax  +49 (22 73) 567-39 - www.lucas-nuelle.com 

Lucas-Nülle GmbH - Cologne commercial register no. HRB 41779 - Managing Directors Rolf Lucas-Nülle, Andreas Hart, Christoph Müssener - VAT ID Nr. DE 121858424 
39 

 

 

Hybrid and Electric Vehicle Part II 
 

Part II goes into much greater detail about the technology behind the various systems particular to electric propulsion, such as 

high voltage A/C, electrical interlocks, inverters, DC-DC converters, HV battery disconnection and even fuel cells and 

photovoltaics are covered.   

 

Air Conditioning and Electric Drive Trainer for High Voltage 

Vehicles 

The "high-voltage and air conditioning training system" from the 

well known CarTrain range guides students even further into the 

features of high-voltage systems in vehicles. The system teaches 

specific diagnostic skills as well as the necessary theoretical and 

practical knowledge needed for a proper diagnosis or customer-

oriented servicing of vehicles. In order to accomplish this 

objective, the training system focuses on the topics of high-voltage 

drive systems, intrinsic safety systems and high-voltage air 

conditioning equipment. The specific benefits imbued by the 

system are based on the fact that it possesses an authentic and 

operational high-voltage air-conditioning system of its own. This 

allows for observation of the individual components and execution 

of servicing work such as that commonly carried out at vehicle 

repair workshops. In addition, the training system is conceived in 

such a way that it is not possible for it to cause injury at any time. 
 

 
208 CarTrain "High Voltage and Air Conditioning Training System" CO3221-6P 1   

209 CarTrain measurement cable set (4mm, safety measuring leads) for 

CO3221-6P) 

SO3216-9F 1   

210 Voltage, phase + continuity tester with field direction indicator, 

max. 400V     

LM8554 1   

211 Electrician's safety gloves for work in voltage ranges up to 1000 V LM8570 1   

212 Monitor holder for flat screen monitor, up to 15kg, VESA 75 (screw-

mounted)   

ST8010-4M 1   

213 Protection cover for CarTrain/InstTrain experiment trolleys                     ST8010-9X 1   

214 All in One PC LM8268 1   

   

Fuel Cells 

Motorized vehicles (cars, trucks) produce large quantities of CO2. 

Despite considerable advancements, the internal combustion 

engine still has very high CO2 emission levels. It is therefore no 

surprise that engineers are seeking alternative drive concepts 

here. In this training system students get to know and understand 

this fascinating technology. One interesting drive concept involves 

the use of electrical drive motors in conjunction with a fuel cell. 
 

 
215 Course - Automotive 16: Fuel cell technology in vehicles                         SO4204-6M 4   

216 UniTrain storage case for experiment board SO4203-2V 4   
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Photovoltaics 

The term photovoltaic means a direct conversion of sunlight into 

electrical energy by means of solar cells. The energy obtained in 

this manner can be supplied to ancillary consumers to enhance 

driving comfort, e.g. to additionally cool a vehicle’s interior in 
extremely bright sunshine. With our UniTrain-I Photovoltaics 

System students very quickly grasp the fundamentals of this 

technology. 
 

 
217 Course - Automotive 17: Solar technology in vehicles SO4204-6N 4   

218 UniTrain storage case for experiment board SO4203-2V 4   

   

Electrical Drive in Motor Vehicles 

Hybrid drives are essentially meant to meet three objectives: save 

fuel, reduce emissions, and increase torque/power. Different 

hybrid concepts can be employed depending on the required 

application. With our system trainees can learn on their own the 

most important technical fundamentals of hybrid drives. Based on 

job orders and fault descriptions students plan diagnostics of 

individual components, carry out testing on systems and do repair 

work on original motor vehicle parts. In the course of 

measurements and experiments the students acquire practical 

know-how for every day on the job and vocational training. 
 

 
219 Course - Automotive12: Hybrid drives in automobiles                              SO4204-6V 9   

220 UniTrain Experimenter CO4203-2B 9   

221 UniTrain storage case for one system   CO4203-2Y 9   

   

Interlock 

The electrical interlock is one of the most important safety 

features on modern electric drive vehicles. The interlock separates 

the high voltage battery from the rest of the vehicle when a high 

voltage cable has been incorrectly disconnected and 

understanding this concept will help the technician diagnose faults 

or may even save some one’s life. 
  
 

 
222 UniTrain Course "Interlock in Hybrid and all Electric Vehicles" CO4205-1H 9   

223 UniTrain storage case for one system   CO4203-2Y 9   
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DC/DC Step-Down Converter 

The course Step Up / Step Down Converter deals with how electric 

vehicles can increase high voltage battery voltage to the 

sometimes much higher voltages required for the electric motor 

and also shows how the high voltage can be in turn reduced to low 

voltage to run the 12-volt battery and run the vehicle’s electrical 
and electronics system. 

  
 

 
224 UniTrain Course DC-DC Step-Down Converters in Hybrid and all 

Electric Vehicles 

CO4205-1L 9   

225 UniTrain storage case for one system   CO4203-2Y 9   

   

DC/DC Step-Up Converter 

The course Step Up / Step Down Converter deals with how electric 

vehicles can increase high voltage battery voltage to the 

sometimes much higher voltages required for the electric motor 

and also shows how the high voltage can be in turn reduced to low 

voltage to run the 12 volt battery and run the vehicle’s electrical 
and electronics system. 
 

 
226 UniTrain Course "DC-DC Step-Up Converters in Hybrid and all 

Electric Vehicles" 

CO4205-1K 9   

227 UniTrain storage case for one system   CO4203-2Y 9   
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Base Expert Laboratory prerequisites 

  

These specialised training products are required at the expert level 

and includes equipment important for teaching CAN and LIN bus 

and hybrid/electric vehicles. A career in the automotive industry is 

one of the most dynamic and exciting jobs out there, always on 

the edge of new technologies and developments and almost 

endless opportunities. To succeed however requires continuous 

learning and refinement of skills to keep up with the 

manufacturers smartest engineer’s latest ideas. This training 

program has been developed by combining the needs of industry 

and LN’s 40 plus years of worldwide experience and German 
knowhow in bringing latest technologies to the classroom. 
 

 

 

 
   

 Additionally recommended  
 

 

230 AVL Ditest HV Safety 2000 LM8258 1   

231 Trainings vehicle with hybrid drive (Electro and petrol engine) LM8272 1   

232 All electric trainings vehicle LM8273 1   

  

 We offer different types of trainings vehicle. If you prefer a hybrid vehicle instead of an electric vehicle, please talk to 

your personal area sales manager. 

 

 

 
 

 
Lucas-Nülle specially prepare vehicles such as this i3 so that they can be used to show the inner working and make 

experiments to help explain the technology normally hidden by body panels and covers. 
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Classroom Facilities 
 

Lucas-Nülle’s aim is ensure a pain free way to set up your institute 
the right way and with our more than 40 years’ experience; we are 

able to offer you furniture and laboratory equipment designed 

with schools in mind. This high quality equipment is designed to 

give many years of flawless service and is made to accommodate 

Lucas-Nülle equipment, all while being highly functional and 

maximising efficient use of space. 
 

 

 

 
   

 Instructor Workstation 
 

 

233 SybaPro multimedia table with sliding top, 1800x900mm (C-shaped 

base)  

ST8021-1H 1   

234 PC holder for multimedia table                                                   ST8010-4V 1   

235 Container on rollers, 3 drawers + utensil drawer, central locking             ST8007-2A 1   

236 SybaPro wiring installation duct for mounting on aluminium profile 

table legs    

ST8010-8V 1   

237 Power supply for multimedia tables, 4-way socket strip, dual RJ45 

socket, CAT 6  

ST8008-8F 1   

238 Cushioned swivel chair with armrests, adjustable to any height by 

means of gas lift pillar 

ST7004-5N 1   

239 Multiple socket outlet, 6 fold, with illuminated switch                               ST8010-4J 1   

   

 Workstation for the Trainee 
 

 

240 SybaPro multimedia table with sliding top, 1800x900mm (C-shaped 

base)         

ST8021-1H 8   

241 PC holder for multimedia table                                                   ST8010-4V 16   

242 Power supply for multimedia tables, 4-way socket strip, dual RJ45 

socket, CAT 6  

ST8008-8F 8   

243 SybaPro wiring installation duct for mounting on aluminium profile 

table legs    

ST8010-8V 8   

244 Office swivel chair with casters and continuous height adjustment 

via gas lift   

ST7004-7G 16   

245 Multiple socket outlet, 6 fold, with illuminated switch                               ST8010-4J 16   

   

 Workstation for Hands-On 
 

 

246 SybaWork workbench, 2000x750x859, 2 drawers, 2 doors, 2 shelfs, 

multiplex table top, 40 mm 

ST8070-3A 8   

247 Parallel vice with rigid tubing jaws, width 120 mm                               ST8080-2A 8   

248 Fold-away and height adjustment equipment for ST8080-2A                    ST8080-2C 8   

249 Work swivel stool with casters and continuous height adjustment 

via gas lift   

ST7004-7B 8   

250 Height adjustment for levelling workbench                                        ST8070-9K 8   

251 Ergo 45° (table-top or console format) 3-HU power supply duct for 

SybaPro 1200-m 

ST8033-3A 8   

252 Three-phase power supply panel 400V/16A, elcb, emergency off, 

key switch, 54PU   

ST8008-3B 8   

253 Side by side Socket panel unit, 4 sockets 54PU                                   ST8008-8H 16   

254 CEE socket, 400V/16A, 18PU                                                       ST8008-3H 8   

255 Blank panel, 18PU                                                                ST8008-5B 16   
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 LAN and PC's 
 

 

256 Server cabinet with door, left hinged ST8010-4W 1   

257 Network Server for classroom management solution                                 EESERVSTD 1   

258 Server Software with installation and configuration                               EESERVSOFT 1   

259 Cat5 pack for PC network (add-on option)                                         LM9976 1   

260 Installation set Cat5 wiring                                                     LM9980 1   

261 Standard PC with 22'' TFT screen, optical mouse, Windows 8                EEPCSTD 17   

   

 Storage Facilities 
 

 

262 Side cabinet to accommodate UniTrain-I courses, 1120x500x912mm        ST8009-7G 1   

263 Storage cabinet, 2 hinged doors, 1000x600x2039mm                                 ST8012-8B 2   

264 Shelf for storage cabinet, 960x540x25mm                                          ST8012-9G 5   

265 Shelf with grooved mat on underside, 960x540x19mm                                ST8012-9N 1   

266 Shelf with grooved mat on both sides, 960x540x19mm                               ST8012-9L 4   

267 Shelf with grooved mat on upper side, 960x540x19mm                               ST8012-9J 1   

   

 Boards 
 

 

268 Folding chalk board 4000x1200mm, floor/wall-mounted, chalk ledge, 

green steel    

ST8081-2A 1   

269 6-piece drawing equipment set for blackboards                                    ST8081-9M 1   

270 Whiteboard, 1800 x 1200 mm, magnetic, marker pens cleaned off 

with dry cloth     

ST8081-9E 1   

271 Whiteboard accessory set                                                         ST8081-9D 1   

272 Projector screen, 2000x2000, crank mechanism, wall mounting                  ST8081-3B 1   

273 Data Projector for laboratory use                                                        EEBEAMSTD 1   

   

 Accessories 
 

 

274 Mobile flipchart, white, magnetic surface                                        ST8081-9A 1   

275 Flipchart pads, large squares 25 x 25 mm, 5 x 20 sheets                          ST8081-9B 1   

276 Refillable marker pens for flipcharts, pack of 4 (blue, green, red, 

black)   

ST8081-9C 1   

277 Waste bins, non-flammable, 20 l, 238 x 340 mm, black                             ST8081-9G 1   

278 Pedal bin 68 l, 502x410x673 mm, white                                            ST8081-9H 1   

279 Key cabinet for 36 keys                                                          ST8081-9L 1   

280 Wall-mounting first-aid kit                                                      ST8081-9J 1   

281 Multiple socket outlet, 6 fold, with illuminated switch                                  ST8010-4J 1   
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Services 
 

Even after our products have been delivered to you, you will still find yourself in the best of hands. Our experts will take 

care to fully install the equipment you have purchased and get it ready for your use. Apart from testing safety functions, 

the operational functionality will also be examined and, if you wish, they will also provide a demonstration of the products. 

 

In addition, you can also arrange for training to be provided which is individually tailored to your needs and which explains 

the training systems and their accompanying theory in particular detail. In the company of your personal training supervisor, 

you will carry out the experiments step by step and learn about the operation of the training system directly by this means. 

Building on from this, you will then join together to develop methodical steps for the design of teaching lessons in order to 

ensure optimum use of the training systems in the education of your students. 
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Installation 
 

If required, Lucas-Nuelle can come to your institute and set up the 

equipment exactly the way it was intended and designed to be. We 

will commission the systems, which includes setting up the 

hardware and installing software, installing server based solutions if 

required and testing the systems for proper operation. 
 

 

 

 
Lucas-Nülle can design your laboratory from the very onset 

using existing buildings or help you design new buildings 

according to your needs 

 

282 Putting into operation (Automotive) LA-A0IN 1   

  

Times recommended for installation 

Please be aware that the following time estimates are for guidance purposes only and cannot represent a specific guarantee of 

the time that will actually be needed. If anything is unclear, do not hesitate to make contact with the product manager responsible 

for the training system. In addition, these times assume that furniture and an existing IT network are already installed, i.e. they 

refer exclusively to preparing the systems such that they are ready to be used. If the order is a large one involving multiple 

packages, additional time may need to be allotted to locate the required items among the various boxes. 

 Per UniTrain system: 30 minutes 

 Per CarTrain system: 45 minutes 

 Per training panel system: 45 minutes 

 Classroom Manager: 03 hours* 

* Configuration of the Classroom Manager software essentially depends on the number of work stations involved as well as on 

the stability and accessibility of the existing network. Make sure you clarify in advance whether the network is already in a 

condition that will properly allow for installation of Classroom Manager. 
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Training 
 

Due to the change in teaching methods required by using Lucas-

Nuelle equipment, we always recommend that training be carried 

out by Lucas-Nuelle professionals who will show your 

teachers/lecturers how to make the maximum use of the 

equipment. The Lucas-Nuelle equipment as laid out in this program 

is quite different from the traditional teaching methods of working 

with textbooks and blackboards and having the teachers being 

shown the correct way to use this state of the art teaching approach 

will ensure your automotive program runs with maximum 

confidence and efficiency. 

 

Please be aware that the following time estimates are for guidance 

purposes only and cannot represent a specific guarantee of the time 

that will actually be needed. If anything is unclear, do not hesitate 

to make contact with your sales representative who can put you in 

contact with the product manager responsible for the training 

system. Training can only be provided after the equipment has 

already been put into operation.  

 

Please note: This training is not a technical training, but is intended 

to show you how to use the equipment in the classroom.  
 

 

 

 
283 Training (Automotive) LA-A0TR 1   

  

Times recommended for training 

Please be aware that the following time estimates are for guidance purposes only and cannot represent a specific guarantee of 

the time that will actually be needed. If anything is unclear, do not hesitate to make contact with the product manager responsible 

for the training system. Training can only be provided after the equipment has already been put into operation. 

 Per UniTrain system: 02 hour 

 Per CarTrain system: 02 hours 

 Per training panel system: 01 hour 

 Classroom Manager: 1/2 day 
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„We focus all our efforts on our clients and employees“ 
 
Being the barometer of our market performance, the customer holds a special place. The success of our client 
relationships is based on the mutual understanding gained from long-term partnerships. It is the professional and social 
competence, the cooperation and personal commitment of our staff that ensures the success of our company. Our 
teamwork derives from a team spirit that is lived out and anchored in a company based on a lean organisational 
structure. 
 
 

 
 

For more information, please contact:  
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Lucas-Nülle GmbH 
Siemensstrasse 2 · D-50170 Kerpen-Sindorf  

Telephone: +49 2273 567-0 · Fax +49 2273 567-30 

 
www.lucas-nuelle.com 

 

http://www.lucas-nuelle.com/

