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TENDER SPECIFICATIONS
The “AEL-DCEMA” application includes the following elements:

    • N-ALI02. Domestic Main Power Supply Module.

           Supply voltage (single–phase): 230 VAC, 1PH + N.

           ON / OFF removable key.

           Output voltage connections:

              Two single-phase: 230 VAC.

           Single-phase supply hose with connecting plug.

           Differential magnetothermal 2 poles, 25 A, 30 mA AC 6 KA.

           Emergency stop push-button. 

    • N-ALI03. AC Auxiliary Power Supply (24 Vac) Module.

           Voltage supply (single-phase): 230 VAC, 1PH + N.

           Output voltage:

               Single–Phase 24 VAC / 12 VAC.

               24 VDC.

               0 – 24 VDC through potentiometer.

    • N-PUL48. Three Double Chamber Push-Buttons Module.

           Two independent chambers.

           Nominal voltage: 24 VAC.

           Three double chamber push-buttons (green and red).

           Contacts:

              Three Normally Open Contacts (NO) for green switch.

              Three Normally Close Contacts (NC) for red switch.

    • N-CON01. Three-Pole Contactor Module (24 VAC). (3 units).

           Nominal voltage for power contacts: 400 VAC.

           Nominal voltage for control contacts: 24 VAC.

           Nominal voltage for the control coil: 24 VAC.

           Contacts:

               Three-phase Normally Open Contact (NO) for power circuit.

               Three Normally Open Contacts (NO) for control circuit.

               Two Normally Close Contacts (NC) for control circuit.

    • N-VVCC/M. DC Motor Speed Controller (Intermediate option) Module.

           Supply voltage: 230 VAC. 

           Variable output voltage: 0 – 300 VDC. 

           Fuse: 2 A. 

    • N-LAM02. Auxiliary Lamps Module.

           Nominal voltage: 24 VAC.

           Three lamps (red, yellow and green).

    • FLYW. Flywheel.

           Weight: 2 kg.

           Recommended maximum speed: 4000 rpm.

           Moment of inertia: 0.0025 kgm².

    • N-MED17. DC Voltimeter Module (0-200 V).

           Measurement range: 0 – 200 VDC.

           Terminals:

               Measurement terminals.

    • N-MED05. DC Amperimeter Module (0-1.5 A).

           Measurement range: 0 – 200 VDC.

           Terminals:

               Measurement terminals.

    • MED65. Advanced Digital Multimeter.

           Digital multimeter with 3 ½ digits, with 4 mm double connector termination cables to facilitate interconnections.

           With this digital multimeter we can measure:

               Voltage.

               Current.

               Resistance.

               Capacitors capacity.

               Temperature.

   Required elements (at least one) (Not included):  

     EMT1-DC-KIT: DC Independent Excitation Motor-Generator Study Kit. 

      • EMT1. DC Independent excitation motor-Generator. 

             Nominal power: 250 W.

             Armature voltage: 200 VDC.

             Excitation voltage: 190 VDC.

             Armature current: 1.5 A.

             Excitation current: 0.3 A.

             Speed: 3000 rpm.

             Shaft height: 71 mm.

      • N-REV. Single Phase Variable Resistor. (2 units).  

             Variable resistor: 150 Ohm.

             Maximum power: 500 W.

             Potentiometer.

             Terminals:

                 Three terminals to choose all resistance or variable resistance.

             Fuse: 2 A.

     EMT2-DC-KIT: DC Series Excitation Motor-Generator Study Kit.

      • EMT2. DC Series Excitation Motor-Generator.

             Nominal power: 300 W. 

             Armature voltage: 200 VDC. 

             Armature current: 1.5 A. 

             Speed: 7500 rpm.

             Shaft height: 71 mm.

      • N-REV. Single Phase Variable Resistor.  

             Variable resistor: 150 Ohm.

             Maximum power: 500 W.

             Potentiometer.

             Terminals:

                 Three terminals to choose all resistance or variable resistance.

             Fuse: 2 A.

     EMT3-DC-KIT: DC Shunt Excitation Motor-Generator Study Kit. 

      • EMT3. DC Shunt excitation Motor-Generator.

             Nominal power: 300 W. 

             Nominal voltage: 200 VDC. 

             Nominal current: 1.5A. 

             RPM: 3400 rpm.

             Shaft height: 71 mm.

      • N-REV. Single Phase Variable Resistor.  

             Variable resistor: 150 Ohm.

             Maximum power: 500 W.

             Potentiometer.

             Terminals:

                 Three terminals to choose all resistance or variable resistance.

             Fuse: 2 A.

     EMT4-DC-KIT: DC Compound Excitation Motor-Generator Study Kit.  

      • EMT4. DC Compound Excitation Motor-Generator. 

             Nominal power: 250 W. 

             Armature voltage: 200 VDC. 

             Armature current: 1.5A. 

             Excitation current: 0.3 A. 

             Speed: 3000 rpm.

             Shaft height: 71 mm.

      • N-REV. Single Phase Variable Resistor. (2 units). 

             Variable resistor: 150 Ohm.

             Maximum power: 500 W.

             Potentiometer.

             Terminals:

                 Three terminals to choose all resistance or variable resistance.

             Fuse: 2 A.

     EMT5-DC-KIT: DC Shunt/Series/Compound Excitation Motor-Generator Study Kit.

      • EMT5. DC Shunt/Series/Compound Excitation Motor-Generator.

             Nominal power: 300 W. 

             Armature voltage: 200 VDC. 

             Excitation voltage: 230 VDC. 

             Armature current: 1.5A.

             Excitation current: 0.4 A. 

             Speed: 3400 / 7500 rpm.

             Shaft height: 71 mm.

      • N-REV. Single Phase Variable Resistor. (2 units).

             Variable resistor: 150 Ohm.

             Maximum power: 500 W.

             Potentiometer.

             Terminals:

                 Three terminals to choose all resistance or variable resistance.

             Fuse: 2 A.

     EMTGEN-DC-KIT: Independent Excitation DC Generator Study Kit.

      • EMT7. 3PH Squirrel-Cage Motor. 

             Nominal power: 370 W.

             Nominal voltage: 3 x 230 / 400 VAC Δ/Y.

             Frequency: 50 / 60 Hz.

             Number of poles: 2.

             Speed: 2730 rpm.

             Nominal current: 1.67 / 0.97 A. 

             Shaft height: 71 mm.

      • N-REV. Single Phase Variable Resistor.

             Variable resistor: 150 Ohm.

             Maximum power: 500 W.

             Potentiometer.

             Terminals:

                Three terminals to choose all resistance or variable resistance.

             Fuse: 2 A.

      • N-REF. Single Phase Fixed Resistor. 

             Resistor value: 150 Ohm.

             Maximum power: 500 W.

             Selector:

                 Position 0: Circuit opened.

                 Position 1: Circuit closed.

             Fuse: 2 A.

      • N-VVCA/M. AC Motor Speed Controller (Intermediate option). 

             ON / OFF Switch. 

             Supply voltage: 230 VAC. 

             Nominal power: 750 W. 

             PWM output voltage connections: 

                Three-phases: 230 VAC. 

            10 K, potentiometer for the induction motor control speed. 

             Setting and visualization display of the machine parameters. 

      • EMT1. DC Independent Excitation Motor-Generator. 

             Nominal power: 250 W.

             Armature voltage: 200 VDC.

             Excitation voltage: 190 VDC.

             Armature current: 1.5 A.

             Excitation current: 0.3 A.

             Speed: 3000 rpm.

             Shaft height: 71 mm.

   • EMT15. DC Permanent Magnet Motor. 

          Nominal power: 300 W. 

          Nominal voltage: 200 VDC. 

          Nominal current: 0.5 A. 

          Speed: 3400 rpm.

   Additional recommended elements (Not included): 

      • TECNEL/TM. Hand Tachometer. 

             Two AA batteries.

             Three positions switch to choice the measurement method.

             Speed recording push button.

             Speed measurement push button.

             Disassemble pieces for different shafts.

             Speed digital display.

      • EM-SCADA. Control and Data Acquisition System Software for Electrical Machines.

             Power supply: 230 VAC.

             Input Signals:

                 Current signal (x2).

                 RMS current signal (x2).

                 Voltage signal (x2).

                 RMS voltage signal (x2).

                 Torque and speed signals.

             Output signals:

                 Torque control signal for the servomotor. 

                 Speed control signal for the servomotor. 

             The three softwares are part of the SCADA system.

             Compatible with actual Windows operating systems. Graphic and intuitive simulation of the process  in screen. Compatible with the industry standards.

             Registration and visualization of all process variables in an automatic and simultaneous way.

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

             Management, processing, comparison and storage of data.

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

             Comparative analysis of the obtained data, after the process and modification of the conditions during the process.

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.     

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

Cables and accessories, for normal operation.

Manuals:

    This unit is supplied whit the following manuals: Required services, Assembly and Installation, Starting-up, Safety, Maintenance & Practices manuals.

 - Dimensions: 1380 x 840 x 2010 mm approx.  (54.33 x 33.07 x 79.13 inches approx.).  - Weight: 80 Kg approx. (176 pounds approx.).
EXERCISES AND PRACTICAL POSSIBILITIES
Some practical possibilities with DC Independent Excitation Motor-Generator Study Kit (EMT1-DC-KIT):

1.-   Wiring and starting of DC independent excitation motor.

2.-   Study of the control parameters of independently excited DC motor.

3.-   Independently excited DC motor speed control.

4.-   Change of direction of rotation of the independently excited DC motor.

5.-   Control of the excitation current of the independently excited DC machine.

6.-   Comparison of performance with other purchased motors.

Some practical possibilities with DC Series Excitation Motor-Generator Study Kit (EMT2-DC-KIT):

7.-   Wiring and starting of DC series excitation motor.

8.-   Study of the control parameters of series excited DC motor.

9.-   Series excited DC motor speed control.

10.- Change of direction of rotation of the series excited DC motor.

11.- Control of the excitation current of the series excited DC motor.

12.- Comparison of performance with other purchased motors.

Some practical possibilities with DC Shunt Excitation Motor-Generator Study Kit (EMT3-DC-KIT):

13.- Wiring and starting of DC shunt excitation motor.

14.- Study of the control parameters of shunt excited DC motor.

15.- Shunt excited DC motor speed control..

16.- Change of direction of rotation of the shunt excited DC motor.

17.- Control of the excitation current of the shunt excited DC motor.

18.- Comparison of performance with other purchased motors.

Some practical possibilities with DC Compound Excitation Motor-Generator Study Kit (EMT4-DC-KIT):

19.- Wiring and starting of DC series excitation motor.

20.- Study of the control parameters of the compound excitation DC motor.

21.- Compound excited DC motor speed control.  

22.- Change of direction of rotation of the compound excited DC motor.

23.- Control of the excitation current of the compound excited DC motor.

24.- Comparison of performance with other purchased motors.

Some practical possibilities with Independent Excitation DC Generator Study Kit (EMTGEN-DC-KIT):

25.- Wiring and starting of DC generator.

26.- Study of the control parameters of the DC generator.

27.- Generator output voltage control.

28.- DC generator excitation control.

29.- Variation of drive motor speed.

30.- DC generator behavior at different load levels. 

Some practical possibilities with the Permanent Magnet DC Motor (EMT15):

31.- Wiring and starting of permanent magnet DC motor.

32.- Study of the control parameters of the permanent magnet DC motor.

33.- Permanent magnet DC motor speed control.

34.- Change of direction of rotation of permanent magnet DC motor.

35.- Permanent magnet DC motor speed readout.

36.- Permanent magnet DC motor current control.

37.- Comparison of performance with other purchased motors.

Some practical possibilities with DC Shunt/Series/Compound Excitation Motor-Generator (EMT5-DC-KIT):

38.- All practices related to the EMT1-DC-KIT, EMT2-DC-KIT, EMT3-DC-KIT and EMT4-DC-KIT can be carried out with the EMT5-DC-KIT.  

Practical exercises with the recommended Control and Data Acquisition System Software for Electrical Machines, with SCADA, “EM-SCADA”:  

39.- Real-time torque monitoring.

40.- Real-time speed monitoring. 

41.- Real-time monitoring of RMS current and voltage values. 

42.- Real-time monitoring of current and voltage waveforms. 

43.- Electrodynamical study of the motor. 

44.- Obtaining characteristic curves (torque-speed curve, torque-current curve, etc). 

45.- Braking test and real-time monitoring of results.  

46.- Obtaining stored results. 

- Several other exercises can be done and designed by the user. 

Optional
AEL-DCEMA/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.
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