COURSE OUTLINE
Title:
Renewable Energy III: Installation and Maintenance

Course Number: RET-213

Credits:
3

Date:
October 2009
Institution: 
Clackamas Community College 
Outline Developed By: 
Michelle Keating, Dave Thom
Type of Program: 
Occupational Preparatory
Course Description:
The third in a series of technical courses, RES III: Installation and Maintenance will provide an introduction to installation and maintenance of renewable energy systems for commercial and residential installations. Students will apply their knowledge of electro-mechanical systems to the application of these systems. Topics covered will include site survey, site preparation, building codes, measurement tools, preventative maintenance and worksite safety. Includes hands-on lab exercises.
Course Objectives:

This course is intended to: 

1. Introduce the technical requirements of commercial and residential energy systems installations.

2. Provide instruction on the use of measurement tools and techniques used in energy systems installation and maintenance.

3. Present the basics concepts of energy systems maintenance and repair.
Student Learning Outcomes: 

Upon completion of this course, the student should be able to: 

1. Perform site analysis, preparation, and connection.

2. Describe energy system technology as it relates to installing a renewable energy system. 

3. Perform measurements of electricity, temperature, and fluid as well as wind and solar energy.

4. Perform maintenance and repair of RET systems. 
Length of Course: 
66 Lecture/Lab Hours
Grading Method:
Letter Grade (A-F) or Pass/No Pass
Prerequisites:
RET-211 
Required Text: 
Wind Energy Handbook (2001), Tony Burton, Wiley Publishers

Major Topic Outline

Installation

· Site Survey 

· Structural – building mounting systems

· Conversion – assembling conversion systems

· Connection  - wiring the system

· Inverter – connecting inverters

· Storage- wiring battery storage

· Control – Automation basics

· Monitoring – Data logging/ metering

Measurement Tools & Techniques

· Voltage Measurement

· Current Measurement

· Resistance Measurement

· Power Measurement

· Solar Insulation Measurement

· Wind Speed Measurement

· Wind Direction Measurement

· Temperature measurement tools/methods

· Fluid flow rate measurement

· Heat gain/loss measurement

Maintenance/ Repair

· Safe Practices 

· PM across the RET systems

· Bearings/lubrication

· Battery testing/maintaining

· Impeller inspections/ cleaning

· Brushes – inspection/replacement

· Electrical connection testing/ inspection/cleaning

· Propeller inspection/ cleaning

· Barnacles

· De-calcification/mineralization

· Automotive PM principles

· Troubleshooting principles


