COURSE OUTLINE

Name of Course:          Line Estimator Basic I: Wiring and Circuits
 

Course Number:          ERM 136C


Credits:                         4 Credits


Date:                             March 2006
Institution:                   Clackamas Community College


Developed by:             Dr. Robert Topping - Utility Training Alliance Department



Type of program:
        Professional/Tech. Preparatory
Instructor:                   Staff
Course Description:
Discover principles and concepts that govern field operations.  Explain and summarize the basics of electric utility energy systems.  Focus is on electric utility systems. 
Course Objectives:
1. Identify the basics of utility operations and equipment
2. Discern between themes, concepts and issue related to construction and operations
3. Research the various aspects of billing e.g., energy charges, power factor charges and demand charges.

4. Discover operational standards
5. Document strategies for enhanced awareness of systems operations and performance measurements
Student Learning Outcomes 

Upon completion of the course a student should be able to:

1.
Demonstrate basic knowledge of field operations
2.
Explain the basics of electrical utility systems 
3.   Lead discussions to further understanding of energy charges, power factor charges and  

      demand charges.

4.
Interpret operational standards and service area requirements that affect electric utility  

      systems
5. 
Design, develop, and disseminate field and operational level performance  

     measurements
Length of Course:
80 hours Lecture/Lab
Grading Method:
Standard Letter Grade A-F, Pass/No Pass
Prerequisites:
None
Required Text:
TBA
Library Services:
Copies of recommended text will be available through the library.
Line Estimator Basic Level One Section C:  WIRING AND CIRCUITS (4 credits)

Topics:

1. Terms used in conductor stringing.
2. Electron flow creating magnetic fields

3. Field reactions to physical changes caused by magnetic fields .

4. Basic purpose and operation of a generator.

5. Power requirements of a circuit when it is necessary to do so.

6. Essential parts of an underground system.

7. Construction techniques in the building of a manhole or vault.

8. Types of stranded conductors.

9. General pulling practices and cautions.

10. Components and their uses in URD systems.

11. Grounding electrical circuits and equipment and describe the use of protective grounds.

12. Elements necessary for all lockout/tagout programs.

13. Circuits containing parallel resistors.

14. Factors considered in conductor selection.

15. Proper components to be used for tying conductors.

Student learning Outcomes Section C: (Student should be able to)
1. Explain how electrical conductors are sized and classified.

2. Explain the different methods of tying in.

3.  Solve mathematical problems involving the addition of fractions with different denominators.

4. Solve problems involving voltage in parallel circuits using Ohm’s Law.

5. Determine the total current in parallel circuits by determining the equivalent resistance of the circuit and solving for current.

6. Calculate the total power consumed in a parallel circuit using the power consumed by individual components.

7. Recognize and solve problems involving both direct and inverse relationship in class and on tests.

8. List the different components that are involved in the electric system.

9. Explain how to properly install overhead services.

10. Describe proper tree trimming procedures.

11. List recommended considerations for establishing a safe, productive jobsite.

12. Analyze components in a combination circuit to determine whether they are connected in series or parallel with other components.

13. Apply Ohm’s Law to determine the current through any branch or component of a combination circuit.

14. Apply Ohm’s Law to determine the voltage drop across any component in a combination circuit, as well as the circuit’s applied voltage.

15. Identify the hazards associated with excavations.

16. Classify soil types commonly found in excavations.

17. Install conduit to the proper depth and use proper backfill methods.

18. Identify safe working procedures and practices while working on an aerial lift or platform.

19. List steps that will make taking a line out of service safer.

20. Calculate total circuit resistance using the appropriate methods.

Demonstrations:

1. Appreciate the need for proper safety precautions when stringing conductors.
