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CEAC
 COMPUTER CONTROLLED CONTROLLER TUNING UNIT, WITH SCADA

TENDER SPECIFICATIONS (for main items)
1 CEAC. Unit: 

CEAC interface box.

System simulator:

    Based in Hardware-in-the-loop (HIL) technology.

    HIL with a 0.01 second per loop time.

    Real time simulation with all industrial system configured.

    Analog Input:

        Number: 10.

        Aggregate sample rate: 500kS/s.

        Resolution: 12 bits.

        2 differential analog inputs with ±10V range.

    Analog Output:

        Number: 6.

        Aggregate sample rate: 345 kS/s.

        Resolution: 12 bits.

        2 single-ended channel with ±10V range.

    Digital I/O:

        Number: 24.

        5 V compatible LVTTL.

        3.3 V LVTTL output. 

    USB connection to PC.

Industrial Controller:

    ABB Control Master CM30.

    Display:

         Full-color LCD 9 cm (3.5in.) with built-in backlight.

    Language:

        English, German, French, Italian and Spanish.

    Operator keypad:

        6 tactile membrane keys.

    Password protection:

        Basic / Advanced user-assigned password protection.

    Trend display:

        Recording of 2 variables.

        Configurable sample rate (1 second to 5 minutes).

    Control output types:

        Voltage proportioning (through resistor).

    Control parameters:

        Proportional band: 0 to 999.9 %.

        Integral: 0 to 10000 s.

        Derivative: 0 to 999.9 s.

        Manual Reset: 0.0 to 100 %. 

        Time delay range: 0 to 1000s.  

        3 sets of PID parameters when used with Gain Scheduling facility.

    Set points:

        Up to 4 local set points, all selectable via digital inputs or front panel.

        Remote selectable via digital input.

    Auto tune:

        On-demand calculation of control settings.

    Process alarms:

        Number: 8.

        Types: High / Low process and High / Low latch.
        Acknowledgement: via front panel keys or digital signals.

        Source: Fully configurable (for example, PV, analog input, math block inbuilt, OP control loop deviation).

        Hysteresis: Level and time.

        Alarm enable: Enable / Disable of individual alarms via a digital signal.

    Analog inputs:

        Number: 2.

        Sample rate: 125 ms.

        Type: Voltage (pre-configured), Current, Resistance (ohms), 3-Wire RTD, Thermocouple, Digital volt-free, Digital 24V, Frequency (Input 1) and pulse.

    Analog outputs: 

        Number: 1.

        Type: Configurable as analog or digital pulse.

        Analog range: 0 to 10 V through a resistor.

    Relays:

         Number: 2.

        Type: N/O.

        Contact ratings: 5A, 240V.

    Communication: RS-485 MODBUS protocol.

    RS-485 to USB converter to make the connection with PC easy.

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 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 CEAC/CCSOF. Computer Control +Data Acquisition+Data Management Software:

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. 

The software allow to set different systems to control, such as integral systems, first order systems (with or without delay) time and second order systems. 

Every system has different dynamic animations that shows the response of the systems.

The CEAC/CCSOF allows to show the mathematical model of the current simulated system.

Control menu to adjust the different controls as PID, pPI and gain scheduling.  

Management, processing, comparison and storage of data. 

Sampling velocity up to 500 KS/s (kilo samples per second). 

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.
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: CEAC + CEAC/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.-   Familiarization with the navigation of an industrial controller.

2.-   To determine the system parameters in a level control system with a tank without drain (integer system).

3.-   To determine the system parameters in a level control system with a tank with drain (first order system).

4.-   To determine the system parameters in a level control system with two tanks (second order system).

5.-   Study the difference between open and closed loop control. 

6.-   Integer system response in open loop.

7.-   Closed loop PID control of an integer system with an industrial controller.

8.-   First order system response in open loop.

9.-   Closed loop PID control of a first order system with an industrial controller.

10.- Second order system response in open loop.

11.- Closed loop PID control of a second system with an industrial controller.

12.- Control of a system with time-delayed response with a predictive proportional integrative (pPI) controller. 

13.- Auto-tuning: Obtaining the PID parameters automatically.

14.- Control of a system with a non-linear actuator using the gain scheduling controller. 

15.- Alarms and diagnostics generation.

Other possibilities to be done with this Unit:

16.- Many students view results simultaneously.

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

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

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

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

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

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

21.- 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 CEAC/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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