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AEL-WPP
WIND POWER PLANTS WITH DOUBLE FEED INDUCTION GENERATOR APPLICATION, WITH SCADA

TENDER SPECIFICATIONS (for main items)
1 AEL-WPP. Unit. 

 • EMT8B/1.5K. 3PH Wound Motor, 1.5 kW, 4 Poles. 

     Servomotor:

        Nominal power: 2 kW.

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

        Number of poles: 2. 

        Frequency: 50/60 Hz.

        RPM: 3000 rpm.

        Nominal current: 1.7/3 A, Y/ Δ.

     Asynchronous three-phase generator with double feed:

        Nominal power: 1.5 kW. 

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

        Frequency: 50/60 Hz

        Number of poles: 4.

        RPM: 1500 rpm.

        Nominal current: 2.5/4.4 A, Y/ Δ. 

 • N-DFGC. Double-feed Generator Control Module.

      Operation of the double-feed asynchronous generator in subsynchronous and supersynchronous operating mode.

      Autonomous control of reactive and active power, frequency, voltage, etc.

      Automatic mains synchronisation.

      Connection to control the back to back inverter (N-BTBINV).

      Connection to control the main motor (AEL-SERIN/CA-1K).

      Connection voltage: 3 x 200 V, 50…60 Hz.

 • N-FRT. Fault Ride Trough Module.
      Selection of the fault type, and adjustment of its duration and angle using the touchscreen:

          Adjustment range of the fault’s duration: from 50 ms to 500 ms.

          Adjustment range of the fault’s angle: 0 to 2π.

      Graphic display:

          3.8” monochrome STN display with backlight.

         240 x 96 pixel resolution.

      Safety banana connection terminals.

      Push-button to start the sag.

      Lighted ON/OFF switch.

      Voltage sag depth availability of 0%, 20%, 40%, 60% and 80%. 
      Connection voltage: 3 x 200 V, 50…60 Hz.

 • N-BTBINV. Back to Back Inverter.

This module integrates a back to back inverter used to extract power from the double-feed induction generator rotor. Besides, it integrates a braking chopper to protect the DC BUS.

      The back to back inverter is controlled by the “N-DFGC” module. 
 • N-SERINCA1K. Advanced Industrial Servosystems Module for AC Motors.

The “N-SERINCA1K” allows to generate wind curves configured by the user through the AELWPP/CCSOF software.

The “N-SERINCA1K” consists of a control interface module connected to a three-phase motor and a computer (AEL-PC). The control interface has a 20-bit incremental encoder that controls the speed, position and torque of the motor.

The USB communication between the control interface and the PC gives the “N-SERINCA1K” the possibility to control the motor from the PC and to display the most important motor signals: torque, position and speed control.

Control Interface module:

          Three digital outputs:

               Each output has a green LED that indicates if the output is active or not.

          Encoder outputs:

Two pairs of outputs (CH A Out, CH B Out and their respective denied outputs) that are TTL signals of incremental position generated by the encoder feedback. These signals indicate the direction of rotation of the motor.

One pair of outputs (CH Z Out and their denied) that TTL works as marker of pulses. This signal indicates the motor speed.

Relay output: this output is a relay, and it belongs together with the output 4 that it can be in the software inside the I/O digital label.

Three analog outputs: can be controlled by software to be a certain valve of the internal variables.

Six digital inputs: digital inputs for those signals that are introduced to enable the different available functions in the software.

Six buttons: they are good to enable the digital inputs. When the button is pressed, the digital Input will be activated, making what has been defined by the software.

Six switches: they have the same function as the buttons, but with the only difference that they are switches and, therefore, maintain the position fixed (open or closed).

Switch outfitter of digital inputs: there is a switch that enables the digital inputs. When the green LED is on, the inputs will be enabled.

Analog input: this input allows an analog use directly of the user. It is an A/D input.

Potentiometer. Digital encoder.

Reset button: this button is used to reset the motor driver after setting a new configuration.

Motor:

 3PH AC motor, 2 kW, 5 A, 5000 rpm, 400 VAC, 19.1 Nm, IP67, 20 bits (1048576 resolution) incremental encoder.

N-SERINCA1K/CCSOF: Data Management Software + Data Acquisition + Computer Control: 

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

Required elements (Not included):

• AEL-PC. Touch Screen and Computer.

       Touch Screen:

           Energy efficiency class: A.

           Screen diagonal: 68.6 cm (27 inch (s)).

           Power consumption (operating): 26 watts.

           Annual energy consumption: 38 kWh.

           Power consumption (standby / off) 0.49 watts.

           Screen resolution: 1920 x 1080 pixels

       Computer:

           Processor Number: Intel Core i7-6600U Processor (4M Cache, up to 3.40 GHz).

           Cache: 4 MB Intel Smart Cache.    

           Clock speed: 2.6 GHz.

           # Of cores/# of threads: 2/4.

           Max. TDP/Power: 15 W.

           Memory types: DDR4-2133, LPDDDR3-1866, DDR3L-1600.

           Graphics: Intel HD Graphics 530.

           Slot for PCI Express.  

    • AEL-WBR. Electrical Workbench (Rack).  

         Anodized aluminum frame.

         Melamine board, 19 mm.

         Four wheels for an easy movement of the bench, two of them with safety brakes.

         Fluorescent tube, 58 W.

         ON/OFF selector switch. 
Additional recommended elements (Not included):

    • WSS. Wind Sim Software.

The WindSim is an application that allows simulating, analyzing and studying the development and operation of the wind farms. The WinSim is a modern wind farm design tool, that aid the user with the complex analysis of equations of fluid mechanics involved in the study and optimization of the wind farms. WindSim software is based on computational fluid dynamics (CFD) that combines advanced numeric processing with compelling 3D visualization. The WindSim includes the getting started manual that guide to the user to explore the entire potential of this tool.
 •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.

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 and remote control for 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-WPP/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.

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 8 manuals: Required services, Assembly and Installation, Control Software, Starting-up, Safety, Maintenance & Practices manuals.
*
References 1 to 4 are the main items: AEL-WPP + AEL-WPP/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.-Identifying elements and devices.

  2.-Supply and modules signals wiring. 

  3.-Commissioning of application.

  4.-Analyzing the system states: starting and loading the DC bus.

  5.-Identifying modulation inverter start back to back. 

  6.-Stop sequence double feed induction generator.

  7.-Study of the double-feed asynchronous machine with subsynchronous speed.

  8.-Study of the double-feed asynchronous machine with supersynchronous speed.

  9.-Study of the system behavior during the simulation of voltage dips in the network (“fault ride-through”).

Other possibilities to be done with this unit:

10.-Many students view results simultaneously.

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

11.-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.

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

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

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

15.-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-WPP/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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