COURSE OUTLINE

Name of Course:         Line Estimator Responsibilities I: Substations and Review
 

Course Number:         ERM 138B


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 responsibilities related to line maintenance. This course focuses on explaining and summarizing electrical principles, laws, codes, work safety habits, and electrical apparatus related to line maintenance. The focus is on field responsibilities 
Course Objectives:
1. Identify the basics of utility field line maintenance
2. Discern between themes, concepts and issues related to line maintenance
3. Research the various electrical principles, laws, codes, work safety habits, and electrical apparatus related to line maintenance Discover operational standards.

4. Document strategies for enhanced awareness of systems operations and performance measurements related to line maintenance.
Student Learning Outcomes 

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

1. Demonstrate basic knowledge of field line maintenance. 

2. Explain the basics themes, concepts and issue related to line maintenance
3. Lead discussions to further understanding of various electrical principles, laws, codes, work safety habits, and electrical apparatus related to line maintenance 
4. Discover operational standards.

5. Interpret operational standards and service area requirements that affect line maintenance.
6. Design, develop, and disseminate field and operational level performance measurements for line maintenance
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 Responsibilities Level One Section B: SUBSTATIONS & REVIEW            (4 credits)
 

Topics:

1. Types of high voltage fuses that are used on distribution systems.

2. Order of events that take place in a fuse when a fault occurs.

3. Difference between reclosures and sectionalizers.

4. Devices functions that provide circuit protection to a substation and its distribution circuits.

5. Advantage of using oil circuit breakers for opening and closing circuits.

6. Impurities that causes oil to deteriorate.

7. Process to remove moisture or impurities.
8. Types of air switches and how they are operated.

9. Safety issues that should be followed when installing and operating air break switches.

10. Purpose of a watt hour meter.

11. Voltage regulation

12. Control of voltages on utility electrical systems.

13. Step voltage regulator functions on a distribution system.

14. Components of a transformer.

15. Function of a transformer.

16. Use of transformer taps.

17. Function of an insulator tester.

18. Discharge cycle of a battery.

19. Different types of thermocouples.

20. Safety procedures for working on a energized capacitor bank.

21. Transformer use on specific primary systems.

22. Type of connection used with various voltages

Student Learning Outcomes: (student should be able to)
1. Calculate the voltage between different phases on the various transformer connections.

2. Use the equipment in a substation and know its function.

3. Use precautions when working in a substation, to prevent injuries to yourself and your coworkers.

4. Discuss the operation of solar cell.

5. Use a distribution capacitor.

6. Draw connections for three phase open bank configurations.

7. Recognize the importance of laying out the work before beginning the excavation.

8. Recognize the importance of protecting a circuit form fault currents.

9. Know the difference between the types of line faults.

10. Apply methods used to locate line faults.

11. Recognize the difference between a conventional transformer and a CSP transformer.

12. Identify and connect the internal leads of a transformer to supply proper voltage.
Demonstrations:

1. An appreciation of how important proper tool usage is to safety, productivity, and the tool’s life span.

2. An appreciation for the need to layout and plan work before beginning excavation.

