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Interactive Visual Electrical Energy Lab
PV System Trainer 1

Lab
Unit

The system components:

AN NN

AANEN

Detailed Specifications

Based on Computer Controlled
Photovoltaic Solar Energy Unit

Photovoltaic solar panels.
Solar simulator composed of solar lamps.
Ventilation system.
DC load and battery charger regulator.
Auxiliary battery charger. Battery. DC
loads module.
Sensors (temperature, light radiation, DC
current and DC voltage).
Computer Control System (SCADA) that
include: The unit itself +

Control Interface Box +

Data Acquisition Board +
Computer Control, Data Acquisition and
Data Management Software Packages
required for controlling the process and all
parameters involved in the testing
procedures.

One or two photovoltaic solar panels
(polycrystalline) indoor installed.:
Tempered glass modules with high level of
transmissivity.

Output nominal power: 66 W-100W.

Area of the panel: to be indoor located.
Maximum current and voltage depending
on the selected PV panel.

Portable Aluminum frame with set of lamps
, Eight halogen lamps of 400 W each one,
distributed into two independent

Voltage regulated circuits

Ventilation system, computer controlled,
that allows to analyze the temperature
influence on the unit operation, formed by:
Four axial compact fans with plastic guards.
DC loads module:

Two 24 V DC lamps.

DC motor: Voltage: 36 V, power: 5 W.
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* Rheostat of 500 W.:

« Sensors, Voltage , current, Temperature and
irradiation sensors

+ Advanced Real-Time SCADA.

« Open Control + Multi-control + Real-Time
Control.

« Data Acquisition Board:

The Data Acquisition board is part of the

SCADA system Express Data acquisition board

(National Instruments)

With 16 channels analog input /output and

digital input/output, 24 channels, up to 100

MHz.

Hybrid Grid Inverter Kit with Self-Energy
Management

The system components:
-Battery at least 60-100Ah,
- variable resistive load and
-several analog DC and AC current and voltage
meters.
-Inverter Depending on the energy stored in the
battery and the energy demanded by the variable
load.
The system must capable to control the power form
the battery, form the PV source and to decide the
sharing scenario based on energy demand by the
load.....
Detailed Specification

Supply voltage: 230 VAC.

Frequency: 50/60 Hz.
Nominal power: 1000 W.

1 La.b Power switch. Bidirectional DC ammeter:
unit | s0a-0-50A.

» DC voltmeter: 0 — 15 VDC.

« AC ammeter for load consumption measurement: 0
-5A.

» AC voltmeter for measuring the voltage at the load:
0-250 VAC.

»  AC ammeter for measuring input current of the
network: 0 —5 A.

» AC voltmeter for mains voltage measurement:
0-250 VAC.

¢ Mains disconnecting switch. Load disconnecting
switch. Battery disconnecting switch.

»  Battery circuit breaker: 40 A.

- Differential circuit breaker: 230 VAC, 10 A, 30 mA.
Fuses: 2 x 16 A. Variable resistor: 0 — 1000 Ohm,
1000 W.

»  Hybrid inverter: Battery voltage: 12 VDC. MPPT
regulator: 17 — 80 VDC.

«  Gel battery: Nominal voltage: 12 VDC
. Capacity: 60 Ah.
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Faults Simulation System

The required Faults Simulation System must
enable safely reproduce signs of faults in the
1 Lab processes carried during the teaching

Unit | equipment. The simulated fault that can be
occurred in inverters, PV system, Power
management system, sensing system, and
battery chargers...

Computer Controlled Advanced
Industrial Servosystem Unit for DC

Motors ,SERIN/CCB
The system components:
Control Interface Box and

Direct Current Motor with tachogenerator
Encoder Module.

The Control Interface Box with 4- quadrants servo
amplifier for DC motors that controls the motor

speed, position and current of the motor.
Lab

Unit | -Feedback units are required

RS232 communication system between the
Control Interface Box is needed

-Computer simulation platform provides the
possibility of commanding the motor from the
computer and to visualize the most important
signals of the motor

-Must allow manually and automatic speed -
torque regulation

Computer Controlled Advanced Industrial
Servosystem Unit for DC Motors

The Control system must realize a 4-
quadrants servo amplifier for DC
motors that controls the motor speed,
Lab | Position and current of the motor. The
1 unit | related feedback units are required. The
system also must be connected to
SCADA interactive unit that realized
speed, position and torque control

The main system components:

- Control Interface Box

Direct Current Motor and Encoder Module. -
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Control Interface Box has a 4- quadrants servo
amplifier for DC motors that controls the motor
speed, position and current of the motor.
-Feedback encoder.

- RS232 communication between the Control
Interface Box and the computer

- Braking control in both speed direction

- Velocity, Position and Torque Control unit. -
Software program

Computer Controlled Advanced Industrial
Servosystems Unit (for AC Motors)

The trainer consists on a Control Interface
Box connected to a three-phase motor and to
a computer .The control interface has a
resolver for three-phase motors that controls
the speed, position and current of the motor.
The RS232 communication between the
control interface and the computer provides
the possibility of commanding the motor
from the computer and visualize the most
important signals of the motor. Velocity,
Lab Position and Torque Control. It allows

1 Unit | Predefined moves and programming.

The main system components:

- Control Interface Box

AC Current Motor and Encoder Module. -
Control Interface Box has a 4- quadrants servo
amplifier for AC motors that controls the motor
speed, position and current of the motor.
-Feedback encoder.

- RS232 communication between the Control
Interface Box and the computer

- Braking control in both speed direction

- Velocity, Position and Torque Control unit. -
Software program

Servomotor Industrial Application system

The unit must allow real applications for
industrial system such as adjustable braking,
servomotor in a linear axis system, servomotor
1 Lab | ina conveyor belt system, servomotor in a
Unit | rotary table system and servomotor in a
machine press.

The Servomotor Industrial Application, must
perform up to seven controls used in motion
technology: position control, speed control,
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torque control, position and speed control,
speed and torque control and the full-closed
control (position, speed and torque control at
the same time).

Lab
Unit

Servomotor Industrial Application system
Conveyer Belt with required base unit

The unit must allow real applications for
industrial system such as adjustable braking,
servomotor in a linear axis system, servomotor
in a conveyor belt system, servomotor in a
rotary table system and servomotor in a
machine press.

The Servomotor Industrial Application, must
perform up to seven controls used in motion
technology: position control, speed control,
torque control, position and speed control,
speed and torque control and the full-closed
control (position, speed and torque control at
the same time).
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