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COMPUTER CONTROLLED HYBRID AND ELECTRIC VEHICLES APPLICATION, WITH SCADA

TENDER SPECIFICATIONS (for main items)
1 AEL-EHVC. Application: 

• EMT7B/1K-E. 3PH Squirrel-Cage Industrial Motor, 1 kW, 4 Poles.

       Nominal power: 1000 W.

       Nominal voltage: 230 VAC / 400 VAC.

       Frequency: 50 / 60 Hz.

       Nominal load speed: 1500 rpm.

       Nominal current: 4.57 A / 2.64 A.   

• N-RGTR. Regenerative Powertrain Module. 

       Power supply: 230 VAC.

       ON / OFF switch.

       Internal frequency drive with speed and torque control.

       Safety key “Start/Stop”.

• N-DYTS. Dynamic Ground Simulation Module. 

       Power supply: 400 VAC+N.

       Frequency: 50/60 Hz.

       ON / OFF switch.

       Servo motor and driver:

           Dynamic and static operating regime in four quadrants.

           Speed and torque control.

           Nominal power: 1 kW.

           Maximum power: 3 kW.

           Nominal torque: 3.18 Nm.

           Maximum torque: 9.55 Nm.

           Temperature control. 

       Slope selector: uphill/flat terrain/downhill.

       % slope control potentiometer.

• N-DCPWS/R. Regenerative DC Power Supply Module.

       ON / OFF switch.

       Voltage range: 0 – 350 VDC

       Current range: 0 – 6 A.

       Power: 800 W.

       Control panel for battery mode configuration:

           Source mode.

           Charging mode.

       Integrated overcurrent protections.

       Integrated overvoltage protections.

Additional recommended elements (Not included): 

  • N-ENGS. Petrol Engine Simulation Module.

       Power supply: 230 VAC.

       ON / OFF switch.

       Internal frequency drive with speed and torque control.

       Starter motor input signal.

       Magnetic clutch.

       Magnetic clutch control signal.

       Servo motor and driver:

            Dynamic and static operating regime.

            Speed and torque control.

            Nominal power: 1 kW.

            Maximum power: 3 kW.

            Nominal torque: 3.18 Nm.

            Maximum torque: 9.55 Nm.

            Temperature control. 
  • EVCH. Electric Vehicle Charger. 

         Basic recharge box. 

         IP54 enclosure. 

         Single-phase Schuko socket (230 V, 16 A, 3.6 kW).

         Single-phase energy meter (kWh). 

• All necessary cables to realize the practical exercises are included. 

The complete unit includes as well:
Advanced Real-Time SCADA.

Open Control + Multicontrol + Real-Time Control.

Specialized EDIBON Control Software based on LabVIEW.

National Instruments Data Acquisition board (250 KS/s, kilo samples per second).

Projector and/or electronic whiteboard compatibility allows the unit to be explained and demonstrated to an entire class at one time.

Capable of doing applied research, real industrial simulation, training courses, etc.

Remote operation and control by the user, as well as remote support from EDIBON technical support, are always included.

Totally safe, utilizing 4 safety systems (Mechanical, Electrical, Electronic & Software).

Designed and manufactured under several quality standards.

Optional ICAI software to create, edit and carry out practical exercises, tests, exams, calculations, etc. Apart from monitoring user's knowledge and progress reached.

This unit has been designed for future expansion and integration. A common expansion is the EDIBON Scada-Net (ESN) System which enables multiple students to simultaneously operate many units in a network.
2 AEL-EHVC/CCSOF. Computer Control +Data Acquisition+Data Management Software:

The three softwares are part of the SCADA system.

Compatible with the industry standards.

Flexible, open and multicontrol software, developed with actual windows graphic systems, acting simultaneously on all process parameters.

Management, processing, comparison and storage of data.

Sampling velocity up to 250 KS/s (kilo samples per second).

It allows the registration of the alarms state and the graphic representation in real time.

Open software, allowing the teacher to modify texts, instructions. Teacher’s and student’s passwords to facilitate the teacher’s control on the student, and allowing the access to different work levels.

This unit allows the 30 students of the classroom to visualize simultaneously all the results and the manipulation of the unit, during the process, by using a projector or an electronic whiteboard.
3 Cables and Accessories, for normal operation.
4 Manuals: 

This unit is supplied with 7 manuals: Required services, Assembly and Installation, Interface and Control software, Starting-up, Safety, Maintenance & Practices manuals.
*
References 1 to 4 are the main items: AEL-EHVC + AEL-EHVC/CCSOF + Cables and Accessories + Manuals are included in the minimum supply for enabling normal and full operation.
EXERCISES AND PRACTICAL POSSIBILITIES TO BE DONE WITH THE MAIN ITEMS
 1.- Detailed study of the traction system in a 100% electric vehicle:

Analysis of the conversion of electrical energy into mechanical energy, evaluating the dynamic response of the three-phase motor based on acceleration and load demand.

  2.- Comprehensive analysis of regenerative braking under different scenarios:

 
Evaluation of kinetic energy recovery during controlled braking events and its conversion into electrical energy, monitoring the power flow regenerated back into the virtual battery.

  3.- Dynamic evaluation of an electric vehicle’s behavior through simulated real driving cycles:

Simulation of acceleration, deceleration, and constant speed patterns, replicating urban, interurban, and highway routes, and analysis of energy efficiency in each case.

  4.- Analysis of the torque-speed relationship under different operating conditions:

Study of how motor torque and speed vary according to load, acceleration, and terrain type, with graphical representation of the electric motor’s characteristic curve.

  5.- Simulation of ascending terrain to study the traction system’s response:

Analysis of the additional torque demand required on uphill slopes and its impact on energy consumption, motor efficiency, and vehicle dynamics.

  6.- Simulation of flat terrain for the analysis of stable traction behavior:

Study of energy performance under constant load conditions, evaluating motor efficiency during steady-state driving without terrain variations.

  7.- Simulation of descending terrain and evaluation of its effect on the control and regeneration systems:

Analysis of kinetic energy utilization through regenerative braking and its impact on battery recharging, depending on the simulated slope.

  8.- Real-time graphical representation of terrain profile and its influence on vehicle behavior:

Generation and monitoring of orographic profiles via SCADA, with dynamic updates of slope, speed, and power parameters.

  9.- Analysis of power consumption under different conditions using a bidirectional battery simulator:

Study of energy flows in traction and regeneration modes, evaluating the efficiency of energy conversion depending on terrain and driving cycle.

10.- Real-time monitoring of all key operational parameters through interactive SCADA graphs:

Simultaneous visualization of critical variables such as current, voltage, power, speed, and motor torque, enabling an in-depth analysis of the vehicle’s electrical system behavior.

Some practical exercises with the recommended additional element of the Petrol Engine Simulation Module (N-ENGS): 
11.- Study of the combined operation of the electric and combustion engines in a hybrid vehicle:

Analysis of the dynamic coordination between both energy sources, evaluating power distribution and overall efficiency under various driving conditions.

12.- Visualization and analysis of the magnetic clutch coupling to the main traction system:

Observation of the controlled connection process between the combustion engine and the electric motor, assessing the real-time transition between operating modes.

13.- Graphical analysis of torque transmission during the coupling process:

Interactive graphical representation of the motor torque behavior at the moment the combustion engine couples to the traction system.

14.- Monitoring the automatic synchronization process between the combustion and electric motors:

Real-time monitoring of both motors’ speed and torque during automatic synchronization, evaluating transition efficiency and smoothness.

15.- Evaluation of electric and combustion motor participation under different terrain conditions in automatic mode:

Study of the vehicle’s adaptive behavior on ascending, flat, and descending terrains, with automatic management of the participation percentages of each motor.

16.- Study of motor coupling and clutch control in manual mode:

Manual configuration of motor coupling/decoupling, allowing experimentation and analysis of customized energy management strategies.

17.- Simulation of ascending terrain for parallel hybrid vehicles:

Analysis of the hybrid system’s response to increasing slopes, evaluating the combined effort of both motors and the impact on energy consumption.

18.- Simulation of descending terrain for parallel hybrid vehicles:

Study of regenerative capacity and energy management during downhill conditions, analyzing the interaction between regenerative braking and combustion engine decoupling.

19.- Configuration and analysis of the electric motor’s response to sudden accelerations:

Adjustment of accelerator pedal sensitivity parameters and evaluation of the electric motor’s response during high instantaneous power demand.

20.- Study of in-motion battery recharging through electric motor drag by the combustion engine:

Analysis of electrical energy generation when the battery is at low charge levels, simulating the typical in-motion recharging mode of hybrid vehicles.

21.- Integration and comparative analysis of different combustion engine torque-speed maps:

Programming and evaluation of various combustion engine performance curves, assessing their effect on hybrid vehicle efficiency and dynamics.

22.- Modification of control parameters related to motor participation:

 Adjustment of advanced functions such as generation mode activation at low battery levels and accelerator pedal sensitivity, optimizing the hybrid strategy.

23.- Comparison of energy efficiency between a 100% electric vehicle and a parallel hybrid vehicle:

Comparative analysis based on energy consumption, range, and dynamic behavior, evaluating the advantages and disadvantages of each technology under real operating conditions.

Some practical exercises with the recommended additional element of the with the Electric Vehicle Charger (EVCH):
24.- Simulation of a realistic charging process using a real electric vehicle charger:

Reproduction of a real-world charging cycle by connecting a commercial-type charger to the system, allowing the study of the initiation, continuous charging, and completion phases under realistic conditions.

25.- Physical connection and validation of the link between the charger and the traction system:

Execution of the physical connection of the electric charger to the equipment, verification of communication between devices, and monitoring of the automatic activation of the charging protocol.

26.- Measurement and analysis of electrical parameters during the charging process:

 Real-time monitoring of voltage, charging current, and supplied power, evaluating the electrical behavior of the system throughout the different stages of the charging process.

27.- Evaluation of charging times based on the battery capacity set in SCADA:

       
Study of the time required to reach specific charge levels, analyzing how the defined battery capacity directly influences the total charging time.

28.- Analysis of the influence of C-Rate on charging process efficiency:

Evaluation of the impact of different C-Rates on the total charging time, assessing the relationship between charge rate, battery characteristics, and energy management efficiency.

Other possibilities to be done with this unit:

29.- Many students view results simultaneously.

       To view all results in real time in the classroom by means of a projector or an electronic whiteboard.

30.- Open Control, Multicontrol and Real Time Control.

       This unit allows intrinsically and/or extrinsically to change the span, gains; proportional, integral, derivative parameters; etc, in real time.

31.- The Computer Control System with SCADA allows a real industrial simulation.

32.-This unit is totally safe as uses mechanical, electrical/electronic, and software safety devices. 

33.-This unit can be used for doing applied research.

34.-This unit can be used for giving training courses to Industries even to other Technical Education Institutions.

- Several other exercises can be done and designed by the user.
TENDER SPECIFICATIONS (for optional items)
a) Technical and Vocational Education configuration
5 AEL-EHVC/ICAI. Interactive Computer Aided Instruction Software.

This complete software package consists of an Instructor Software (EDIBON Classroom Manager - ECM-SOF) totally integrated with the Student Software (EDIBON Student Labsoft - ESL-SOF). Both are interconnected so that the teacher knows at any moment what is the theoretical and practical knowledge of the students.

- ECM-SOF. EDIBON Classroom Manager (Instructor Software).

ECM-SOF is the application that allows the Instructor to register students, manage and assign tasks for workgroups, create own content to carry out Practical Exercises, choose one of the evaluation methods to check the Student knowledge and monitor the progression related to the planned tasks for individual students, workgroups, units, etc...so the teacher can know in real time the level of understanding of any student in the classroom.

Innovative features:

• User Data Base Management.

• Administration and assignment of Workgroup, Task and Training sessions.

• Creation and Integration of Practical Exercises and Multimedia Resources.

• Custom Design of Evaluation Methods.

• Creation and assignment of Formulas & Equations.

• Equation System Solver Engine.

• Updatable Contents.

• Report generation, User Progression Monitoring and Statistics.

- ESL-SOF. EDIBON Student Labsoft (Student Software).

ESL-SOF is the application addressed to the Students that helps them to understand theoretical concepts by means of practical exercises and to prove their knowledge and progression by performing tests and calculations in addition to Multimedia Resources. Default planned tasks and an Open workgroup are provided by EDIBON to allow the students start working from the first session. Reports and statistics are available to know their progression at any time, as well as explanations for every exercise to reinforce the theoretically acquired technical knowledge.

Innovative features:

• Student Log-In & Self-Registration.

• Existing Tasks checking & Monitoring.

• Default contents & scheduled tasks available to be used from the first session.

• Practical Exercises accomplishment by following the Manual provided by EDIBON.

• Evaluation Methods to prove your knowledge and progression.

• Test self-correction.

• Calculations computing and plotting.

• Equation System Solver Engine. 

• User Monitoring Learning & Printable Reports.

• Multimedia-Supported auxiliary resources.
b) Multipost Expansions options
6 MINI ESN. EDIBON Mini Scada-Net System for being used with EDIBON Teaching Units.

MINI ESN. EDIBON Mini Scada-Net System allows up to 30 students to work with a Teaching Unit in any laboratory, simultaneously.

The MINI ESN system consists of the adaptation of any EDIBON Computer Controlled Unit with SCADA integrated in a local network.

This system allows to view/control the unit remotely, from any computer integrated in the local net (in the classroom), through the main computer connected to the unit.

Main characteristics:

- It allows up to 30 students to work simultaneously with the EDIBON Computer Controlled Unit with SCADA, connected in a local net.

- Open Control + Multicontrol + Real Time Control + Multi Student Post.

- Instructor controls and explains to all students at the same time.

- Any user/student can work doing "real time" control/multicontrol and visualisation.

- Instructor can see in the computer what any user/student is doing in the unit.

- Continuous communication between the instructor and all the users/students connected.

Main advantages:

- It allows an easier and quicker understanding.

- This system allows you can save time and cost.

- Future expansions with more EDIBON Units.

The system basically will consist of:

This system is used with a Computer Controlled Unit.

- Instructor’s computer.

- Students’ computers.

- Local Network.

- Unit-Control Interface adaptation. 

- Unit Software adaptation.

- Webcam.

- MINI ESN Software to control the whole system.

- Cables and accessories required for a normal operation.
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