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TENDER SPECIFICATIONS

The complete application AE1A  is formed by a set of modules:


EME/B. Electrical Machines Unit:



This unit simulates the electrical generation and will be connected to the inputs of the AE1 module.



Metallic box. Diagram in the front panel.



Thermal magnetic circuit breaker.



AC Three-Phase supply with fuses.



DC supply 200 Vdc with fuses.



Connection Key.



Emergency stop push button.



Two push buttons (1NO + 1NC).



One contactor, with three power connections, one control connection and supply control.



Required electrical supply: Three-phase with neutral and ground, 380 V.


AE1. Transmission Lines Simulation Module:



This module represents basic concepts of the Electric Energy high-voltage three-phase transmission lines operation. It simulates a value 
modifying concentrated parameter line that allows different configurations and consists of three conductor line (R, S, T) and a Neutral or return line (N).


Each one of the phases is represented following the concentrated parameters theoretical model, through a resistance series association and inductances, along with a parallel association between each one of them in a capacitance effect.



The AE1 module has impedance in the neutral to reduce the earth short circuits and ensure the module functionality.



Besides, it has a series of capacitors to simulate the capacitance between the conductors and ground and between conductors.



Besides, each line has resistances and inductances to simulate the parameters of the transmission line.



The parameters that represent a real transmission line are following:



Resistances and inductances on each line:



R= 15 ohms, 33 ohms with the possibility of making parallel-series connections between them.



L= 33 mH, 78 mH, 140 mH, 193 mH, 236 mH.



Capacitance between conductors:


The capacitance between conductors is simulated with a pair of capacitors at the beginning and at the end of the line with different values for each conductor:



C= 0,5 µF, 1 µF.



Capacitance between conductor and ground at the beginning and at the end of the line for each conductor:



C= 1 µF, 2 µF.



Neutral resistance:



R= 10 ohms.



Different plugs to connect the power supply and different loads.


With all these values it is possible to simulate a great number of line configurations, beginning with different line distances with different types of conductor, through the unbalanced lines with different conductors groups (simplex, duplex, triplex and cuadruplex).



Technical data:



Power supply: 400 Vac three-phase.



Maximum Current: 2 A.



Capacitors between conductors: 6 x (0,5 µF and 1 µF).



Capacitors between conductor and ground: 6 x (1 µF and 2 µF).



Resistors: 3 x (15 ohms and 33 ohms).



Inductances: 3 x (33 mH, 78 mH, 140 mH, 193 mH, 236 mH).


RCL3R. Resistive, Inductive and Capacitive Loads Module:



This module represents different static models of load: Resistive, Inductive and Capacitive loads.



Our Resistive, Capacitive and Inductive Loads Module (RCL3R) offers:



Single and Three-phase fixed resistances.



Single and Three-phase variable resistances.



Single and Three-phase inductances.



Single and Three-phase capacitors.



Metallic box. Diagram in the front panel.



Variable resistive loads: 3 x [150Ω (500 W)].



Fixed resistive loads: 3 x [150Ω (500 W) + 150Ω (500 W)].



Inductive loads: 3 x [0, 33, 78, 140, 193, 236 mH]. 230 V / 2A.



Capacitive loads: 3 x [4 x 7µF]. (400 V).


Cables and Accessories, for normal operation.

Manuals: This unit is supplied with the following manuals: Required Service, Assembly and Installation, Starting-up, Safety, Maintenance and Practices Manuals.

Dimensions: EME/B Unit: 300 x 190 x 120 mm. approx. (11.81 x 7.48 x 4.72 inches approx.).     Weight: 5 Kg. approx. (11 pounds approx.).
Dimensions: AE1 Module: 490 x 450 x 470 mm. approx. (19.29 x 17.72 x 18.50 inches approx.).     Weight: 10 Kg. approx. (22.05 pounds approx.).
Dimensions: RCL3R Module: 490 x 450 x 470 mm. approx. (19.29 x 17.72 x 18.50 inches approx.).     Weight: 30 Kg. approx. (66.14 pounds approx.).
EXERCISES AND PRACTICAL POSSIBILITIES
Some practical possibilities: 

1.-
Studying of the energy power losses on the transport lines.

2.-
Calculating drops voltage on the transport lines.

3.-
Studying the unbalanced power systems.

4.-
Studying the balanced power systems.

5.-
Directly measure of energy losses on the electrical grid and comparison with theory calculus.

6.-
Variation of type of loads and visualizing the power factor of the grid.
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