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Overview
One major program goal of the BOC is to increase participants’ ability to identify areas for reductions in energy consumption and demand and to design projects to accomplish this.  The competency basis of the Building Operator Certification adds responsibilities to the instructors to ensure appropriate material coverage and effective delivery so that participants are successful on the test and any related project assignments (see below). To the degree possible, instructors should encourage and maintain an interactive classroom environment to enable participants to learn from each other’s experiences and apply the information to their facilities. Metrics are defined for Class Exercises, Project Debrief, and Proctorship of BOC Tests to ensure quality of program delivery.  You should familiarize yourself with these metrics and seek assistance from the BOC program administrator or the BOC office, if questions arise. 

What is the objective of BOC Level II?
Level II prepares operators to evaluate the operational performance of their buildings with a focus on improving energy efficiency. Operators will learn how to collect and analyze building data in order to prepare a building walk-through plan to identify opportunities to improve performance. They will apply the data collection and analysis steps to their own building through a 5-part set of project assignments completed between class sessions. They will also practice presenting their findings, a valuable skill to employers. This exercise is also important to help prepare them to convince financial decision-makers within their organizations to implement energy-efficiency measures. A short presentation skills module is included with each of the core classes (there is no presentation skills module in the supplemental classes). A list of the 6 core classes that comprise the Level II course series is in the table below.

	BOC Level II Class List


	2001-A – Scoping Your Building for Operational Improvements (Part 1)

	2001-B - Scoping Your Building for Operational Improvements (Part 2)

	2002 – Optimizing HVAC Controls for Energy Efficiency

	2003 – Introduction to Building Commissioning

	2004 – Water Efficiency for Operators

	Supplemental Class (2010, 2011, 2012, 2013, or 2014)

	2005 - Project Peer Exchange Day: Improving Your Building’s Performance



Who is the audience?
Level II learners are building operating engineers and maintenance personnel with responsibility for optimizing building operations, maximizing cost savings, or are involved in energy management or sustainability programs to improve their building’s performance. These learners may not have a high performance building but are interested in knowing more about the technologies and practices to improve performance. Others may have a high performance building that isn’t working correctly and are looking for ways to improve performance.

Does a building need to have a certification to be a high performance building? 
The curriculum emphasizes that a building does not need to be certified in order to be high performing. All buildings have the opportunity to improve performance. We encourage BOC learners to make their buildings high performers, regardless of whether they pursue certification. 

Preparation
Review the suggested activities and checklist, below, and reference the project workbook and review the project rubric from the previous class. Both provide criteria for effectively engaging participants, promoting discussion on key topics, and helping participants review and check for understanding. Since class activities are a required component of BOC training, determine if you will be implementing activities suggested or equivalent (objective, method and time) activities of your choice. In making your decision, remember that the ultimate goal is to facilitate the learning by adults who prefer experienced-centered and problem-centered instruction. 

Speak with your BOC program manager to determine who is sponsoring the BOC course. The BOC program helps connect participants to local resources including utility programs that can assist then with their energy efficiency projects. Check the www.dsireusa.org website. DSIRE is a comprehensive source of information on state, local, utility and federal incentives and policies that promote renewable energy and energy efficiency. Research and become familiar with utility rebate and incentive programs, state energy office initiatives, and local energy efficiency trends and initiatives relevant to the class subject matter. Use the research to supplement discussion and tailor/adapt BOC curriculum to support sponsor interests.  For example:
1. Describe how the BOC sponsor’s EE initiative and/or DSM program benefits building owners. 
2. Provide one or more examples of how their initiative/program relates to the topic you are teaching. What would a building operator need to know about this relationship? How would you tailor the instruction to share this information with the participants?

Presentation Materials
The BOC Program provides electronic MS PowerPoint slides that complement the participant handbook to help you prepare participants for the tests and exercises. We encourage you to enhance the slides with your own teaching aides provided these do not confuse coverage of the basic materials nor create any ambiguity in the minds of the participants. These aides might include additional slides, case studies, demonstration props and specialty equipment, videos, and in-class exercises. Instructors are also encouraged to note current changes and developments in the topic they are presenting.  See the suggested props/specialty equipment in the checklist below.

Participant Materials
Participants receive a handbook that complements the presentation slides. The handbook may contain pages, illustrations, tables, charts, and other documents, supporting activities. Instructors should reference the handbook during class and refer participants to specific pages when giving instructional cues.

Class Exercises 
Metric: integrate a minimum of 1 hour of non-lecture, participant-centered activities into the training day.
Class exercises are activities led by the instructor in class to enable participants to practice skills and concepts taught. The average retention rate for lecture mode of instruction is 5% compared to 50% for discussion group and 75% for practice by doing. Additionally, activities break up a long day of presentations and offer participants an opportunity to network with and learn from each other’s experiences. Most classes in BOC Level I and II have several suggested in-class exercises for the instructor to administer. Review the suggested exercises below.

Project Assignment 
Metric: allot a minimum of 10 minutes of class time facilitating a debrief on the project assignment from the class taught before yours.

Successful completion of all project assignments is required for Level II certification. It is therefore important to ensure participants understand the assignment and are comfortable completing it.

Review the Project Workbook to familiarize yourself with the project assignments. Review the project specific to the class taught before yours, which is a building scoping report based on the results of a walkthrough. If possible, connect with the instructor to determine what challenges students may have had. Develop three questions you would use to facilitate the discussion keeping in mind the goal of providing participants with the opportunity to share their experiences and create action steps for implementing energy efficiency improvements based on their projects.

There is no project assignment specifically associated with the supplemental classes. Students may still be working on the scoping report and/or their presentation for the 2005 Project Peer Exchange class. Encourage them to ask for help if they are having difficulty completing the report or have not yet completed their building walkthrough. Remind them to avoid procrastination, and to allow enough time to finish their report and prepare for their presentation before the 2005 class.

BOC Test Proctor Procedure 
Metric: follow the BOC test procedure. 

The BOC test is designed as an assessment of a participant’s grasp of the material and it is essential that the integrity of the test be maintained. The following test procedure maintains the integrity of the test by preparing participants to be successful in the absence of coaching to the test. 

TEST PROCEDURE: The instructor is responsible for administering the test and will be present throughout the test to answer questions. The instructor is permitted to clarify the questions, if needed, but may not provide the answers to any questions under any conditions. 

At the beginning of the class session, the instructor will review the day’s agenda, including the timing of the test and general points concerning its administration. The instructor will review the test procedures and restrictions with participants prior to taking the test. 

The tests are open-book and any notes or handout materials may be used as a reference. A period of one hour is available for the test, but it will not be strictly timed.

Coaching of participants about material that appears on the test is not permitted during instruction of BOC classes.  Directing participants to highlight or put post-it notes at specific points in the Participant Handbook is also not permitted.

The instructor is responsible for ensuring a quiet test environment, which includes no use of cell phones and no unnecessary conversation of any kind while the test is underway. 

When finished, the TEST BOOKLET and the COMPETED ANSWER SHEET should be turned in to the instructor or the site coordinator, as appropriate.

Evaluation
At the end of class, all participants will complete a Class Evaluation form after taking the test. The evaluation is designed to collect information about the class content, instruction, and future interest in topics. The information is used by NEEC to make improvements to the curriculum, to share with instructors, and to plan future classes offered in the BOC program.

Suggested Activities
BOC 2011 has a round table discussion, a video demo, and three exercises. These activities are extremely important to each participant in successfully passing the test and meeting learning objectives. Instructors should familiarize themselves with these exercises and are encouraged to improve upon them or add to them, as time will permit. These are described in more detail, below. In addition to class exercises, BOC 2011 has suggested discussion topics and case studies.  Small group break out discussion and other participant-centered techniques are encouraged. Instructors are encouraged to bring additional or more familiar case studies to the class that emphasizes the importance of O&M best practices.  

	Materials
	Suggested Activities
	Time

	General Prep:
Review project assignment from the previous class

Test the video on slide 7. Will you have an internet connection during class?

Handbook: 
Agenda
Objectives

	1. Introductions/Project Debrief – Instructor Led Discussion
A. Project Debrief
1. Lead a brief discussion on the project from the previous class. Implement the project discussion by asking participants a few open-ended and specific questions about the project sufficient to generate a discussion: 
· What went well?
· What didn’t go well?
· Why did things happen?
· What will you do differently/better next time?
· How will you use this?
2. If applicable, reference any project grading docs and walk participants through assigned calculations and answers. The Class Exercise section, below, provides additional support information for helping you effectively engage participants and implement discussion on key topics.
B. Class Agenda and Learning Objectives
1. Provide an overview of the day and a brief explanation of the topics the class will cover and why. 
2. Provide an explanation of the learning objectives
3. Transition to the first topic on the agenda.
	5 min


	Slide 6
Handbook: P.6
	1. Round Table Discussion
A. Pose the following questions to the group and discuss answers:
1. What about motors would you like covered today?
2. How many motors are in your facility?
3. What is the horsepower of the largest motor in your facility?
4. Do you have critical motors?
5. If a critical piece of equipment fails, what happens?
B. Transition to the video demonstration in suggested activity # 3.
	5 min

	Slide 7
Handbook: P.7

	1. Video Demonstration of Voltage, Current, Electricity, & Magnetism
A. Set up the activity: The video is a review of basic electrical theory behind how motors work.
B. Play the embedded video in Slide 7. The video can also be accessed from the instructor repository.
C. Review how amperage and voltage apply to motors.  Ask for clarifying questions.
D. Transition to slide 8 on the topics of Ohm’s Law and resistance.
	15 min

	Slide: 37
Handbook: P. 37

	1. Exercise 1A: Calculate Operating Costs of Fully Loaded Motor   
E. Setup the activity:  “Successful electric motor management and decision making weighs first purchase costs and operating costs over time. This exercise will help you make important decisions about motor assets in your facility.”
F. Demonstrate: Refer to slide 37 and demo how to calculate the operating costs of a fully loaded 1945 motor running at 88% efficiency. ANSWER: $ 12,207
G. Practice: Ask students to calculate the operating costs for the remaining six motors, using the information provided. Circulate around the room and assist students as needed. 
H. Review: Answers are found in the appendix of the student handbook, which can also be found on the instructor repository. Ask students what could be done to reduce energy use and operating costs? Discuss students’ suggestions.
I. Transition to Exercise 1B.
	20 min

	Slide: 38
Handbook: P. 38

	1. Exercise 1B: Calculate Operating Costs of Fully Loaded Motor at Reduced Hours
A. Setup the activity: “Let’s reduce the operating hours to 2,400 hours, and run the numbers.  This will give us a clearer picture of whether to buy new or rewind.”
B. Practice: Ask students to calculate the operating costs for the remaining 7 motors at 2400 hours. Circulate around the room and assist students as needed. 
C. Review: Answers are found in the appendix in the student handbook, which can also be found on the instructor repository. Ask students if it is better to buy new or rewind? If the failed motor is NEMA Premium, is it better to rewind or replace it? Discuss students’ answers.
D. Transition to the Operations Costs Review and then to Nameplate Information.
	20 min

	Slide: 42-47
Handbook: P. 42-47

	1. Exercise 2: Name Plate Information    
A. Instructions: Break the class up into four groups and assign each group a set of definitions to define using the glossary.
B. Review: As each group to provide the definition to the terms they were assigned. Ask students to add notes to their 3x5 reminder card. Refer students to the reference material in the back of their handbook.
C. Transition to the section on Motor Maintenance.
	15 min

	Slide: 61-62
Handbook: P. 61-61

	1. Exercise 3: Motor Improvement Plan    
A. Instructions: Break the class up into four groups and ask each group to brainstorm a hypothetical “Continuous Motor Improvement” process using startup elements and the continuous improvement circle. Each group will:
· Pick a motor system or appropriate example to improve from one of their group member’s experience and include costs per kWh.
· Establish key performance indicators and an action plan. 
· Choose personnel to involve. 
· Determine an expected success and identify qualified participating trade allies. 
B. Debrief: Ask each group to provide details of their plan. Suggest that others take notes of any important information that they hear.
C. Transition to a review of today’s topics and Part II of the Action Plan.
	20 min
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·  Number of people expected: _____
·  Classroom set-up confirmed?
·  Instructor(s) bio
·  Participant Ids
·  Pens and sign-up sheets
·  Evaluation forms
·  Participant handbooks
·  Test booklets
·  Test answer sheets
·  Duct tape 
·  Extension cord
·  Laptop Speaker for video presentation 
· Props: 
The following classroom props and teaching aides are offered as suggestions to instructors for use during the classroom training.

1. Single phase, resilient mounted, 48 frame, ¼ HP Motor.
1. Three phase motor with partial winding removed.
1. One random lap wire group with 3 coils wound with 2 conductors in hand.
1. One random concentric wire group with 3 coils wound with 3 conductors in hand.
1. Cell insulation, slot stick, separator.
1. Three bearings, one without shield, one with shield, one with seal.
1. Ohm-meter.
1. Megohm meter.



PUBLICATIONS & SOFTWARE

These are suggested publications and software tools to provide as references to students. Instructors may ask the site coordinator to provide copies to students, or samples can be displayed in class with instructions for where the materials can be obtained.

1. Four publications from the Electric Apparatus Service Association (EASA)
[Source: www.easa.com]
7. A Guide to AC Motor Repair
7. How to get the Most from Your Electric Motors
7. Understanding Energy Efficient Motors
7. Failures in Three Phase Motors

1. Motor publications from the Northwest Energy Efficiency Alliance
[Source: www.nwalliance.org]
1. Your Motors and Money
1. Motor Repair Purchasing Specification

1. Motor management software tools
2. MotorMaster+, a motor management software tool developed by the U.S. Department of Energy.
2. Electric Motor Manager (EM2), an in-plant motor data collection tool developed by the Northwest Energy Efficiency Alliance.
[Source: www.electricleague.net or 888-720-6823]


Be sure to review with participants all of the material covered on the test. 
Forward all test booklets and answer sheets to NEEC within two weeks of the class.


Collect these evaluations at the end of the class and return the completed 
evaluations to the training coordinator.

