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This course will introduce the apprentice to the following duties of Substation Metering & Relay Technicians: how to perform testing, calibration, maintenance, installation and trouble shooting on new or existing equipment and circuit installation; obtain line fault data and investigate equipment outages throughout the system on substations and/or switch yard equipment. This course provides the student with one on one time spent in the field with a Substation Metering & Relay Technician. Apprentices must attend all required days to be eligible for the Apprenticeship Program credits. 

Course Objectives:

· Explain substation entry prerequisites including calling system control, Signing the log book, the different levels of security and how contact security, along with proper personal protective equipment.

· Emphasize the importance of working under the direction of the Manager, Substation Testing, Maintenance & Engineering, to perform substation testing and energization check-out work. 

· Explain how Substation Metering & Relay Technicians maintain and test transformers, meters, and protective relays, both electromechanical and solid state.

· Teach importance of electrical, mechanical, and electronic component prints and schematics, technical instructions and diagrams, and utilize personal computers.

· Demonstrate how to perform intricate and complex tests and calibrations on metering, protective relays, transformers and other electrical equipment.

· Discuss how to analyze electrical, mechanical, and electronic component prints, schematics, technical instructions and diagrams to effect fault and equipment problem resolution to restore equipment to operation status.

· Discuss how to assess test results for equipment status monitoring and trends.

· Teach how to perform equipment test, troubleshooting, interpret results and make recommendations on equipment operability.
· Foster the importance of reviewing technical literature to remain current on technology improvements and theory.

· Explain that Substation Metering & Relay Technicians must be willing and able to work at remote temporary location assignments including nights, weekend, and holidays.

· Emphasize the importance of maintaining legible, accurate, and current computer or hard copy records of testing performed.

· Explain how technicians review modifications and make recommendations as needed, to improve installation reliability, maintenance and technical accuracy.

· Discuss the importance of working with Maintenance and Design Engineers to assess equipment status and effectively communicate status and recommendations on maintenance and design considerations.

· Present how to prepare instructions and technical information to support peers and for training materials, as applicable.

· Teach how to identify and resolve equipment outages to rapidly restore power to customers.

· Teach ways to communicate effectively with engineers, designers, supervisors, operators, Load Dispatchers and management regarding equipment and system status.

· Prepare the apprentice on how to work with disparate company work groups in electrical trades and operating groups at various locations to affect desired maintenance, equipment restoration on extended hours and under stressful situations, as required.

· Emphasize the importance of Substation Metering & Relay Technicians working without direct supervision at remote locations away from headquarters with accountability to produce to all expectations, both in quality and quantity.

Student Learning Outcomes: 
Upon successful completion of this course the student will be able to:

· Gain a basic understanding of the daily functions performed by the Substation Metering & Relay Technicians. 

· Apply substation entry prerequisites including calling system control, Signing the log book, the different levels of security and how contact security, along with proper Personal Protective Equipment.

· Recognize the importance of working under the direction of the Manager, Substation Testing, Maintenance & Engineering, to perform substation testing and energization check-out work. 

· Describe how Substation Metering & Relay Technicians maintain and test transformers, meters, and protective relays, both electromechanical and solid state.

· Understand the importance of electrical, mechanical, and electronic component prints and schematics, technical instructions and diagrams, and utilize personal computers.

· Comprehend how Substation Metering & Relay Technicians to perform intricate and complex tests and calibrations on metering, protective relays, transformers and other electrical equipment.

· Understand how Substation Metering & Relay Technicians analyze electrical, mechanical, and electronic component prints, schematics, technical instructions and diagrams to effect fault and equipment problem resolution to restore equipment to operation status.

· Comprehend how Substation Metering & Relay Technicians assess test results for equipment status monitoring and trends.

· Describe how Substation Metering & Relay Technicians perform equipment test, troubleshooting, interpret results and make recommendations on equipment operability.
· Value the importance of reviewing technical literature to remain current on technology improvements and theory.

· Understand that Substation Metering & Relay Technicians are willing and able to work at remote temporary location assignments including nights, weekend, and holidays.

· Respect the importance of how Substation Metering & Relay Technicians maintain legible, accurate, and current computer or hard copy records of testing performed and understand the importance of this.

· Understand how Substation Metering & Relay Technicians review modifications and make recommendations as needed, to improve installation reliability, maintenance and technical accuracy.

· Comprehend the importance of working with Maintenance and Design Engineers to assess equipment status and effectively communicate status and recommendations on maintenance and design considerations.

· Describe how Substation Metering & Relay Technicians prepare instructions and technical information to support peers and for training materials, as applicable.

· Understand how Substation Metering & Relay Technicians identify and resolve equipment outages to rapidly restore power to customers.

· Understand how Substation Metering & Relay Technicians communicate effectively with engineers, designers, supervisors, operators, Load Dispatchers and management regarding equipment and system status.

· Accept that Substation Metering & Relay Technicians work with disparate company work groups in electrical trades and operating groups at various locations to affect desired maintenance, equipment restoration on extended hours and under stressful situations, as required.

· Understand the importance of Substation Metering & Relay Technicians working without direct supervision at remote locations away from headquarters with accountability to produce to all expectations, both in quality and quantity.

Length of Course:
40 Lecture/Lab hours
Grading Method:
Pass/No Pass only
Prerequisites:
N/A
Major Topic Outline:

· Accurate, timely MDC data gathering and maintenance of energy usage information through operations of the MDC

· Troubleshoot existing and new meter communication installations

· Analyze energy consumption patterns to identify metering discrepancies.

· Ensure data used for billing and retail products

· Provide support to Metermen for the installation of AMI meters.


CCC AAOT/ASOT GENERAL EDUCATION OUTCOMES 
Course Title and Number:    APR-115UW
COURSE OUTLINE MAPPING CHART
Substation Metering & Relay Overview
 Mark outcomes addressed by this course:

· Mark “C” if this course completely addresses the outcome. Students who successfully complete this course are likely to have attained this learning outcome.

· Mark “S” if this course substantially addresses the outcome. More than one course is required for the outcome to be completely addressed. Students who successfully complete all of the required courses are likely to have attained this learning outcome.

· Mark “P” if this course partially addresses the outcome. Students will have been exposed to the outcome as part of the class, but the class is not a primary means for attaining the outcome and assessment for general education purposes may not be necessary.

 As a result of completing the AAOT /ASOT general education requirements, students will be able to:

	WR: Writing Outcomes
	

	1. Read actively, think critically, and write purposefully and capably for academic and, in some 
              cases, professional audiences.
	

	2. Locate, evaluate, and ethically utilize information to communicate effectively.
	

	3. Demonstrate appropriate reasoning in response to complex issues.
	

	SP: Speech/Oral Communication Outcomes
	

	1. Engage in ethical communication processes that accomplish goals.
	P

	2. Respond to the needs of diverse audiences and contexts.
	

	3. Build and manage relationships.
	P

	MA: Mathematics Outcomes
	

	1. Use appropriate mathematics to solve problems.
	

	2. Recognize which mathematical concepts are applicable to a scenario, apply appropriate 
    mathematics and technology in its analysis, and then accurately interpret, validate, and
    communicate the results.
	

	AL: Arts and Letters Outcomes 
 
	

	1. Interpret and engage in the Arts & Letters, making use of the creative process to enrich the quality of
    life. 
	

	2. Critically analyze values and ethics within a range of human experience and expression to engage 
    more fully in local and global issues. 
	P

	SS: Social Science Outcomes
	

	1. Apply analytical skills to social phenomena in order to understand human behavior.
	

	2. Apply knowledge and experience to foster personal growth and better appreciate the diverse social
    world in which we live.
	

	SC: Science or Computer Science Outcomes
	

	1. Gather, comprehend, and communicate scientific and technical information in order to explore 
    ideas, models, and solutions and generate further questions.
	

	2. Apply scientific and technical modes of inquiry, individually, and collaboratively, to critically
    evaluate existing or alternative explanations, solve problems, and make evidence-based decisions 
    in an ethical manner.
	

	3. Assess the strengths and weaknesses of scientific studies and critically examine the influence of 
    scientific and technical knowledge on human society and the environment.
	

	CL: Cultural Literacy Outcome

	

	1. Identify and analyze complex practices, values, and beliefs and the culturally and historically 
              defined meanings of difference. 
	P

	IL: Information Literacy Outcomes

	

	1. Formulate a problem statement.
	

	2. Determine the nature and extent of the information needed to address the problem.
	

	3. Access relevant information effectively and efficiently.
	P

	4. Evaluate information and its course critically.
	

	5. Understand many of the economic, legal, and social issues surrounding the use of information.
	P


�  “Arts and Letters” refers to works of art, whether written, crafted, designed, or performed and documents of historical or cultural significance.


� Must be embedded in a course that meets the outcomes for Arts and Letters, Social Science, or Science/Computer Science. 


� Must be embedded in the general education required Writing courses. Revised 2010-2011 to reflect Statewide AAOT outcomes





