




PORTABLE AC/DC ELECTRIC LEARNING SYSTEM  
 
This learning system is designed to teach basic through advanced AC/DC electrical concepts and 
skills as they are used in industry today. Utilities required for this learning system are 120/220 
VAC, 60 /50 Hz. It shall include a mobile carrying case, workstation mounting panel, student 
curriculum, installation guide, and teacher’s guide. The minimum requirements include: 
 
990-ACDC1 Final Assembly 

(1) Pushbutton Switch 
(1) Selector Switch 
(1) Circuit Breaker Switch 
(1) DPDT Knife Switch 
(1) 24 VDC DPDT 
(1) Buzzer 
(1) Transformer 
(3) Lamps, 28 V 
(1) Fan – 24 VDC 
(1) Solenoid 
(1) Compass 
(1) Circuit Tester 
(1) Fuse 
(2) 25 Ohm Resistors 
(1) 10 Ohm Resistors 
(1) Rheostat 
(2) Electrolytic Capacitors – 80-106 MF (2) 
(2) 220 Ohm-5 Watt Transformer Load Resistors 

 

Power Cord, 14/3, 15A 
 
(14) 24” Stackable Banana Leads 
 
Neon Circuit Tester 
 
Digital Multimeter 
(1) Spare Fuse, 10A 
 
(12) Fuses, 3A, Fast-Acting  

 

Student Curriculum 
The curriculum shall consist of one (1) set of six (6) multimedia modules. The student curriculum 
shall contain of at least 47 industry skills covering basic and advanced applications using 
electrical components. Topics shall include: Basic Electrical Circuits, Electrical Measurements, 
Circuit Analysis, Inductive and Capacitance, Combination Circuits, and Transformers.  
 
The student curriculum supplied shall be designed in a skill-based format that focuses on 
teaching industry-relevant tasks.  This curriculum shall be designed for use in both self-directed 
student learning and group instruction formats.  The objectives shall be accomplished by 
organizing the learning material into a series of modules, which are further subdivided into two or 
more segments per module.  All learning materials needed shall be contained in the modules 
including text material, laboratory equipment activities, and any multimedia directions.  No 
external text sources shall be required.  The specific cognitive skills taught by each text passage 
shall be identified next to the passage.  Each lab activity shall be identified by the industrial task 
taught.  All activities shall be highly detailed with step-by-step instructions to facilitate a self-
directed learning environment.  A combination of step-by-step enabling activities and creative, 



problem-solving activities shall be provided.  A self-review of five to ten questions shall be 
provided after each segment. 
 
In addition to multimedia curriculum, this learning system includes access to Virtual Trainer skill-
building. The student curriculum shall include six (6) interactive multimedia modules with at least 
forty-seven (47) electrical control industry skills. Major topics include: basic electrical circuits; 
electrical measurements; circuit analysis; inductance and capacitance; combination circuits; and 
transformers. This software shall be provided as a one seat license or in multiples as required. 
 
 
Instructor’s Guide 
The instructor’s guide shall contain student data sheets, data sheet solutions, self-review 
answers, quizzes, quiz answers, student skill record sheets, and assessment directions.  The 
student data sheets shall be designed with data collection blanks to permit students to record 
data without consuming the learning activity packets.  A quiz shall be provided for each module.  
A question shall be provided in each quiz for each cognitive objective taught and correlated as 
such.  All tasks listed in the module shall be listed on personalized student record sheets.  
Detailed instructions and any supplemental material shall be provided for the teacher to perform 
live assessment of each student. 
 
Certification Alignment 
The 990-ACDC1 aligns with the SACA C-201 Electrical Systems 1 credential. 
 
Amatrol Model No. 990-ACDC1 or equal 
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990-ACDC1 

PORTABLE AC/DC ELECTRICAL LEARNING SYSTEM 

MODULE 1 BASIC ELECTRICAL CIRCUITS 

 SEGMENT 1  FUNDAMENTALS OF ELECTRICITY 

 OBJECTIVE 1 Define electricity and give an application 

 OBJECTIVE 2 Describe the two types of electrical current and give an application of each 

 OBJECTIVE 3 Describe the function and operation of a circuit tester 

 SKILL 1 Use an AC tester to check a wall outlet for electricity 

 SEGMENT 2 ELECTRICAL CIRCUIT COMPONENTS 

 OBJECTIVE 4 Describe the function of the four basic components of an electrical circuit 

 OBJECTIVE 5 Describe the operation of two types of power supplies and give their 

schematic symbols 

 OBJECTIVE 6 Describe the function of an electrical schematic 

 SKILL 2 Connect and operate a power supply 

 SEGMENT 3 MANUAL INPUT DEVICES 

 OBJECTIVE 7 Describe the operation of a manual switch 

 OBJECTIVE 8 Describe the operation of N.O. and N.C. contacts and give their schematic  

symbols 

 OBJECTIVE 9 Describe the function of three types of manual switch operators and give  an 

application of each 

 OBJECTIVE 10 Describe the operation of three types of manual switch operators and give  

their schematic symbols 

 SKILL 3 Connect and operate a circuit using three types of manual switches 

 SEGMENT 4 OUTPUT DEVICES 

 OBJECTIVE 11 Describe the Function of five types of electrical output devices and give an  

application of each 

 OBJECTIVE 12 Describe the operation of five types of electrical output devices and give  their 

schematic symbols 

 SKILL 4 Connect and operate an electrical circuit with a resistor 

 SKILL 5 Connect and operate an electrical circuit with a buzzer 

 SKILL 6 Connect and operate an electrical circuit with a solenoid 

 SKILL 7 Connect and operate an electrical circuit with a motor 
   

MODULE 2 ELECTRICAL MEASUREMENTS 

 SEGMENT 1 VOLTAGE MEASUREMENT 

 OBJECTIVE 1 Define voltage and give its units of measurement 

 OBJECTIVE 2 Describe the function of two types of voltmeters and give their schematic  

symbol 

 OBJECTIVE 3 Describe how to use a voltmeter to measure voltage 

 SKILL 1 Use an analog voltmeter to measure the voltage at a point referenced to  

ground 

 OBJECTIVE 4 Describe the function of two multimeters: analog and digital 

 ACTIVITY 1 Identification of digital multimeter components 

 SKILL 2 Use a DMM to measure the voltage of a point referenced to ground 
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 SEGMENT 2 INTRODUCTION TO SERIES AND PARALLEL CIRCUITS  

 OBJECTIVE 5 Define series and parallel circuits 

 OBJECTIVE 6 Describe the voltage characteristics in series and parallel circuits 

 ACTIVITY 2 Voltage characteristics of series and parallel circuits 

 SKILL 3 Use a DMM to measure voltage drops in series and parallel circuits 

 SEGMENT 3 CURRENT MEASUREMENT 

 OBJECTIVE 7 Define current and give its units of measurement 

 OBJECTIVE 8 Describe the function of two types of ammeters and give their schematic  

symbol 

 OBJECTIVE 9 Describe how to use an ammeter to measure current 

 SKILL 4 Use a DMM to measure the electrical current 

 SKILL 5 Use a DMM to measure current in series and parallel circuits 

 OBJECTIVE 10 Describe the current characteristics in series and parallel circuits 

 ACTIVITY 3 Characteristics in series and parallel circuits 

 SEGMENT 4 RESISTANCE MEASUREMENT 

 OBJECTIVE 11 Define resistance and give its units of measurement 

 OBJECTIVE 12 Describe the function of two types of ohmmeters and give their schematic  

symbol 

 OBJECTIVE 13 Describe how to use an ohmmeter to measure resistance 

 SKILL 6 Use a DMM to measure the resistance of a component 

 OBJECTIVE 14 Describe the resistance characteristics in series and parallel circuits 

 SKILL 7 Measure the resistance in series and parallel circuits 

 OBJECTIVE 15 Describe two methods of measuring continuity 

 SKILL 8 Test the continuity of wires using a DMM 

   

MODULE 3 CIRCUIT ANALYSIS 

 SEGMENT 1 POWER IN SERIES CIRCUITS 

 OBJECTIVE 1 State the formula for calculating series resistance and give an application 

 SKILL 1 Calculate series resistance given each load’s resistance 

 OBJECTIVE 2 State Ohm’s Law, explain its importance and give an application 

 SKILL 2 Use Ohm’s Law to calculate voltage, current, and resistance in a series  

circuit 

 OBJECTIVE 3 State Kirchhoff’s Voltage Law for a series circuit and give an application 

 ACTIVITY 1 Verification of Kirchhoff’s Voltage Law 

 OBJECTIVE 4 Define power and give its units of measurement 

 OBJECTIVE 5 State a formula for calculating the total power used in an electrical circuit 

 SKILL 3 Calculate the total power used by a series circuit 

 SEGMENT 2 POWER IN PARALLEL CIRCUITS 

 OBJECTIVE 6 State Kirchhoff’s Current Law and give an application 

 SKILL 4 Calculate the main line current in a parallel circuit 

 OBJECTIVE 7 State a formula for calculating total parallel resistance 

 SKILL 5 Calculate the total parallel resistance 

 SKILL 6 Calculate the total power used in a parallel circuit 

 SEGMENT 3 CIRCUIT PROTECTION DEVICES 

 OBJECTIVE 8 Describe the function of two types of circuit protection and give an application 

of each 
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 OBJECTIVE 9 Describe the operation of a fuse and give its schematic symbol 

 SKILL 7 Operate a circuit using a fuse 

 SKILL 8 Test and replace a fuse 

 OBJECTIVE 10 Describe the operation of two types of circuit breakers and give their  

schematic symbols 

 SKILL 9 Operate a circuit using a circuit breaker 

 SKILL 10 Test and reset a circuit breaker 

   

MODULE 4 INDUCTANCE AND CAPACITANCE 

 SEGMENT 1 ELECTROMAGNETISM 

 OBJECTIVE 1 Define electromagnetism and give an application 

 ACTIVITY 1 Test an electromagnetic field 

 OBJECTIVE 2 Describe the functions of four electromagnetic devices 

 ACTIVITY 2 Electromagnetic device operation 

 SKILL 1 Connect and operate a relay in a circuit 

 SEGMENT 2 INDUCTANCE 

 OBJECTIVE 3 Define inductance and give its units of measurement 

 OBJECTIVE 4 Describe the operation of an inductor and give its schematic symbol 

 OBJECTIVE 5 Describe the effect of an inductor in a DC circuit and give an application 

 ACTIVITY 3 Effect of inductance in a DC circuit 

 OBJECTIVE 6 Describe the effect of an inductor in an AC circuit and give an application 

 ACTIVITY 4 Effect of inductive reactance in an AC circuit 

 OBJECTIVE 7 State the formulas for calculating total series inductance and inductive 

reactance 

 OBJECTIVE 8 State the formulas for calculating total parallel inductance and inductive 

reactance 

 SKILL 2 Calculate the total load on an AC circuit with inductors 

 SEGMENT 3 CAPACITANCE 

 OBJECTIVE 9 Define capacitance and give its units of measurement 

 OBJECTIVE 10 Describe the operation of a capacitor and give its schematic symbol 

 OBJECTIVE 11 Describe the functions of three types of capacitors 

 SKILL 3 Discharge a capacitor 

 SKILL 4 Test a capacitor with a DMM 

 SEGMENT 4 CHARACTERISTICS OF CAPACITANCE 

 OBJECTIVE 12 Describe the effect of a capacitor in a DC circuit and give an application 

 SKILL 5 Measure the voltage across a charged capacitor 

 ACTIVITY 5 Effect of a capacitor in a DC circuit 

 OBJECTIVE 13 Describe the effect of a capacitor in an AC circuit and give an application 

 ACTIVITY 6 Effect of a capacitor in an AC circuit 

 OBJECTIVE 14 State the formulas for calculating total series capacitance and capacitive 

reactance 

 OBJECTIVE 15 State the formulas for calculating total parallel capacitance and capacitive  

reactance 

 SKILL 6 Calculate the total load on an AC circuit with capacitors 

 SEGMENT 5 INDUCTOR AND CAPACITOR APPLICATIONS 

 OBJECTIVE 16 Describe the function of a fluorescent light fixture 
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 OBJECTIVE 17 Describe the function of an RC timing circuit in a time-delay relay 

 SKILL 7 Calculate the time to charge and discharge a capacitor 

 OBJECTIVE 18 Describe the function of capacitor and inductors in an electric power supply 

   

MODULE 5 COMBINATION CIRCUITS 

 SEGMENT 1 CHARACTERISTICS 

 OBJECTIVE 1 Define a series-parallel circuit 

 OBJECTIVE 2 Describe a method for identifying the series and parallel sections of a circuit 

 SKILL 1 Trace the current path in a combination circuit 

 OBJECTIVE 3 List the seven steps for solving a combination circuit 

 SKILL 2 Solve a combination circuit 

 SEGMENT 2 LIGHTING CIRCUITS 

 OBJECTIVE 4 Describe how switches are used in combination circuits and give an  

application 

 SKILL 3 Connect and operate a basic lighting circuit 

 SKILL 4 Connect and operate a ceiling fan circuit 

 OBJECTIVE 5 Describe the function of a variable resistor and give an application 

 ACTIVITY 1 Rheostat operation 

 SKILL 5 Connect and operate a rheostat as a light dimmer 

 SEGMENT 3 VOLTAGE DIVIDERS 

 OBJECTIVE 6 Describe the function of a voltage divider and give an application 

 OBJECTIVE 7 Describe the operation of three types of voltage dividers 

 SKILL 6 Design a voltage divider network 

 SKILL 7 Connect and operate a voltage divider network 

 SEGMENT 4 TROUBLESHOOTING 

 OBJECTIVE 8 Explain the effect of a short circuit 

 OBJECTIVE 9 Describe the four steps for troubleshooting a short circuit 

 SKILL 8 Locate a short circuit 

 OBJECTIVE 10 Describe the three basic steps for troubleshooting an open circuit 

 SKILL 9 Locate an open circuit 

   

MODULE 6 TRANSFORMERS 

 SEGMENT 1 INTRODUCTION TO TRANSFORMERS 

 OBJECTIVE 1 Describe the function of a transformer and give an application 

 OBJECTIVE 2 Describe the operation of a transformer and give its schematic symbol 

 SKILL 1 Connect and operate a transformer 

 OBJECTIVE 3 Describe how to calculate the output voltage of a transformer 

 SKILL 2 Calculate the secondary coil voltage of a transformer 

 OBJECTIVE 4 Describe how to troubleshoot a transformer 

 SKILL 3 Troubleshoot a transformer by measuring continuity 

 SEGMENT 2 SIZING A TRANSFORMER 

 OBJECTIVE 5 Describe how to size a transformer 

 SKILL 4 Size a transformer 

 OBJECTIVE 6 Describe a transformer’s input and output power relationship and explain its 

importance 
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 ACTIVITY 1 Transformer power loss 

 OBJECTIVE 7 Describe how to calculate the current load of a transformer 

 SKILL 5 Calculate the current load on a transformer 

 SEGMENT 3 TRANSFORMER TYPES 

 OBJECTIVE 8 Describe the function of two basic categories of transformers 

 OBJECTIVE 9 Describe the function of a control transformer 

 SKILL 6 Design a control transformer circuit to provide a given output voltage 

 OBJECTIVE 10 Describe the function of a tap on the secondary of a transformer and give an 

application 

 ACTIVITY 2 The distribution transformer 
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