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Energy Lab Orientation 

Introduction 

The energy lab has two main Setups: LabVolt and Solar system. You will be using both of them. The energy lab 
operates at 120V or higher, so careful attention must be given to your safety and the safety of everyone in the lab. 
Besides the instructions from the lab manager and your TAs, the following safety rules must be observed at all times 

1. Always consult the TAs and lab managers for assistance. 
2. When in doubt, please ask. 
3. Never connect your circuit or machine to the power source before you get the permission from your TA or 

lab manager. 
4. Be sure that circuit breakers of adequate size and speed are always used for protection. 
5. Do not allow the current, voltage or speed to exceed the ratings of any component in your circuit 
6. No loose wire is allowed on the experiment bench. 
7. When you finish with any part of the experiment, all wires must be returned back to their racks. 
8. No food or drink is allowed in the lab. 
9. Books and bags must be kept away from the experiment bench. 
10. Do not distract others. 

No student will be allowed to do any experiment without the following: 

• Reading the experiment manual in advance 
• Prepare a one page brief prelab report on the experiment that includes  

1) Objectives of the experiment 
2) Procedure you are planning to use in the lab to achieve the objectives 
3) Circuit Diagram 
4) Data you will measure 

LabVolt Setup 

The LabVolt setup is an advanced energy test system. It consists of modules that can be inserted in the setup racks 
according to the needed configuration for the experiment. The main modules you will be using are: 

Power source module: It has five-types of outputs: 

1. 24V, 3A ac output to energize electronic circuits in the control, triggering and measurements 
modules. This source is converted internally inside the modules to become the power supply (bias) 
of these electronic circuits.  

2. 120/208V, 15A, three-phase ac output. The output voltage is constant and cannot be adjusted 

3. 0-120/208V, 5A adjustable three-phase voltage 

4. 120V, 2A fixed voltage dc source 

5. 0-120V, 8A adjustable voltage dc source 

Load modules: It consists of various loads that are either fixed or adjustable. The loads are designed to 
handle the high current of the power circuits. The load modules include resistors, inductors and capacitors. 



Power electronics modules: Various power electronic circuits that can be configured according to the 
needs of the experiments. They include diode circuits, SCR circuits and transistor circuits (IGBT). These 
modules can implement most forms of converters. 

Measurements modules: This module consists of transducers that can sense currents, voltages, frequencies, 
speeds, powers, torques, etc. this module is connected to the experiment PC to display the measured valued 
through a data acquisition cable. Two types of measurements can be made: 

1. Power measurements, where three currents and three voltages can be measured directly from the 
power circuit 

2. Sensing, where several transducers outputs can be measured. The transducers outputs are low 
voltage signals with fixed ratios. They use signal wires that have smaller cross sections as 
compared to the power wires. 

Triggering modules: These modules can provide the triggering signals for SCRs or Transistors. They are 
quite elaborate control circuits with various features. 

Control modules: They are control strategies for closed loop automatic control systems. 

Machine modules: they consists of several types of motors and generators 

Wiring: There are 5 types of wires with different wire thicknesses and plug sizes.  

1. The thickest wires are for the power circuits where the currents are high.  
2. The wire for the bias or low voltage power supply that energized the low voltage electronic 

circuits (triggering circuits, measurement circuits and control circuits). The terminals of this wire 
are coaxial plugs 

3. The wire for the sensing circuits which is the thinnest and is used with the transducers’ terminals. 
Do not insert this wire in the power circuit socket.  

4.  The data acquisition cable which is used to connect the measurement module to the PC 
5. Triggering cable which is used to connect the output of the triggering modules to the power 

electronic switching circuit. 

Software: the PC of the setup has installed software that interface with the measurement modules. The 
software can display all the measured variables numerically or through an oscilloscope. You can modify 
the setting of the software to match you needs. 
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Solar System Module 

The setup for the solar system module consists of photovoltaic array, two very bright halogen spotlights to simulate 
solar rays, and ac/ac converter consisting of two SCRs in the back-to-back configuration to control the light 
intensity.   

The main components of the solar system are shown in the photos below, they are: 

1. Solar Panel 
2. Flood lights 
3. Load module 
4. Ac/ac switching circuit 
5. General purpose triggering circuit 
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To safely perform the solar experiment, you should observe the following safety rules: 

1. The halogen light bulbs are very bright at maximum intensity.  Do not look at them directly or they could 
cause eye damage.  Use the baffles to shield your eyes at all time.  Sunglasses are recommended. 

2. The spotlight lamps can be very hot.  Do not touch any of the metal parts of the lamp assembly. 
3. Do not stand between the spotlight and the solar panel 
4. Do not touch the spotlight stand, it can tip over 
5. You will be working with high voltages and currents.  Do not turn on the power to your circuit until the TA 

has checked your circuit and told you to proceed. 
6. Do not use ground leads on the oscilloscope probes.  Doing so could short 120 V to ground through a very 

small wire causing damage to the wires and equipment and possibly causing fire. 
7. Follow the start-up and shut-down procedure carefully to prevent electric shock or fire hazard. 

 


