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Catalog description 

This course covers different methods of measuring and verifying energy savings. 
Emphasis is on the International Performance Measurement & Verification 
Protocols (IPMVP) and includes hands on measurement and verification (M&V) 
using kWh meters, energy management systems, and data loggers. Information 
covered will prepare the learner to take the national certification exam for 
measurement and verification.  All energy managers know the importance of 
verifying that projects are working, including promoting success within and 
outside organizations. This course covers the simple to complex methodologies 
for measuring success so that systems and projects are documented and managed.  

Class hours 

24 hours of lecture and 24 hours of self-directed research. 

Self-directed research is part of each homework assignment, see sample in Appendix C. 

Units 

3 Credits 

Entry skills needed 

The following are required for admission to the course: 

 A high school diploma or GED 

 Demonstration of proficiency in basic skills through a course placement 
assessment 

 Course requires computer skills in word processing, spreadsheets, and Power 

Point. 
In addition, the potential for success in the program will be enhanced if students have: 

 Work experience  

 Familiarity with building energy using systems (lighting and mechanical) 

 A strong interest in sustainability and facilities management  

 Critical thinking and problem-solving skills 

 And have organizational skills. 

Syllabus  

See Appendix A for sample syllabus with course schedule and policies.  
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Student learning outcomes  

The exit skills listed in the next section support these three learning outcomes: 

Learn the IPMVP process for M&V projects 

Students understands the process of M&V by learning IPMVP, in particular the 
different M&V options. 
 

Able to use data loggers and other M&V equipment / meters 

The student uses different types of equipment during the class: 
1. Spot measurements (digital light meter, plug load meter, utility meters, 

BAS),  
2. Accumulating meter (plug load meter, T&RH Logger, utility meters, 

BAS),  
3. Data logging equipment/software (T&RH logger, BAS) 
4. Utility grade meters: gas, water and electric at home or work 

 

Data analysis 

Student can use the data collected for analyzing loads and energy use of equipment, 
relating it to the IPMVP process. 
 

Exit skills 

Course content to achieve student learning outcomes: 
 

1. Student is able to download the required version of IPMVP, Volume 1 
2. Student understands that IPMVP is a voluntary guideline, not a code. 
3. Student can describe the benefits of using the IPMVP. 
4. Student can list potential uses and users of IPMVP 
5. Student can describe the need for an M&V plan. 
6. Student can describe what a baseline case. 
7. Student can describe the reporting period. 
8. Student can list and describe the four IPMVP Options. 
9. Student can articulate what persistence of savings means. 
10. Student is able to read utility grade meters: 

a. Water 
b. Gas  
c. Electric 
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11. Student is able to correlate the reading from a utility grade meter to the proper 
units (CCF, therm, gallon, kWh, kW, and btu) and billing data. 

12. Student is able to take multiple readings and determine consumption from 
utility grade meters. 

13. Student is able to correlate the utility meter readings to the uses and loads 
served by that meter over different lengths of time and relative to variables 
such as weather. 

14. Student is able to take spot measurements and apply the data, understanding 
limitations for extrapolating to longer term loads. 

15. Student can differentiate between spot, accumulating, and data logging 
equipment. 

16. Student can set up and down load data from data loggers. 
17. Student can analyze data by using calculations and graphing techniques. 
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Course materials 

Principal text   

International Performance Measurement and Verification Protocol: Concepts and 
Options for Determining Energy and Water Savings - Volume I  EVO 10000 - 1:2012 
http://www.evo-world.org/ 

Lecture materials and handouts 

Refer to Appendix B for an example 

 Presentations (PowerPoint):  

o SUSTN106 IPMVP 2012 CH01 Introduction to IPMVP.pptx   
o SUSTN106 IPMVP 2012 CH02 Definition and Purposes of MV IPMVP 

2012.pptx  
o SUSTN106 IPMVP 2012 CH03 Principles of M&V.pptx  
o SUSTN106 IPMVP 2012 CH04 Framework and Options a.pptx  
o SUSTN106 IPMVP 2012 CH05 M&V Plan.pptx   
o SUSTN106 IPMVP 2012 CH06 M&V Reporting.pptx  
o SUSTN106 IPMVP 2012 CH07 Adherence with IPMVP.pptx  
o SUSTN106 IPMVP 2012 CH08 Common M&V Issues.pptx   
o Gas Electric Meter Reading.pptx    
o Determining Utility Rate from billing.pptx   
o Lighting Measurements IES.pptx   
o Utility Bill Discussion.pptx  

 

Other reference materials 

None 

Software required 

Access to computer with: 

 Microsoft Office Programs (Word, Excel, PowerPoint, etc.). 

 Adobe Reader (for pdfs). Price: Free. Source: www.adobe.com. 

 Access to computer with internet access. (i.e. Internet Explorer, Mozilla 

Firefox, Safari, etc.). 

 Data Logger Software (in this case BoxCar from Onset Computer) 
 

Lab setup and materials 

None needed. 
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Equipment & instruments required 

 Hobo T&RH Data Logger 

 Kill-A-Watt meter  

 Light Meter 
 
Available at MATC South Library for the duration of the course  

Assessment 

Methods 

 Reviews:  These are “tests” taken in Blackboard that are simply going over the 
reading material for that week.  It is assumed that the student reads the items first.   

 Homework:  Presented in BlackBoard and summarized in Appendix C. 

 Class Participation:  There are activities, such as programming and downloading 
data from T&RH loggers.  If you are not in class when that item is submitted, there 
is no making it up. 

 

Sample test questions 

There are seven quizzes for this course: 

1. CH01 IPMVP 2012 
2. CH02 IPMVP 2012 
3. CH03 IPMVP 2012 
4. CH04 IPMVP 2012 01 
5. CH04 IPMVP 2012 02 
6. CH05 IPMVP 2012 
7. CH06 IPMVP 2012 

 
Refer to Appendix D for an example 

Sample of weekly assignments 

There are five assignments for this course spread over the 8 week period.  Refer to 
Appendix C for an example 

Listing of homework for class: 

 HW01 Utility Meter Readings 

 HW02 Utility Meter Readings Log 

 HW03 Kill-A-Watt, using the meter 

 HW04 Kill-A-Watt Long Term Metering 
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 HW05 T&RH Data Logger and Analysis 
 

Project 

Not at this time because it was very difficult to get in 8 weeks.  However, the course 
was originally set up with a project which MATC may bring back in 2015 when the 
course goes to 16 weeks.  

The project was for the student to define an M&V project, set up a project plan, 
conduct the baseline measurement, reporting period measurement, conduct analysis of 
data, and write an M&V report - all done following the IPMVP guidelines. 

Adaptability to on-line format 

This course should not be delivered on-line due to required work.   While it could be 
possible, the metering and data equipment students use from the library do have 
software and download cables that would be costly to have available in the quantity 
needed for an entire class. 

Currently the entire course is in BlackBoard online but taught in lecture / discussion 
/lab format.  Test is online.  All homework is available online.   
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Appendix A – Sample Syllabus 
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Appendix B – Sample Power Point 

Listing of Power Points for class: 
1. SUSTN106 IPMVP 2012 CH01 Introduction to IPMVP.pptx   
2. SUSTN106 IPMVP 2012 CH02 Definition and Purposes of MV IPMVP 

2012.pptx  
3. SUSTN106 IPMVP 2012 CH03 Principles of M&V.pptx  
4. SUSTN106 IPMVP 2012 CH04 Framework and Options a.pptx  
5. SUSTN106 IPMVP 2012 CH05 M&V Plan.pptx   
6. SUSTN106 IPMVP 2012 CH06 M&V Reporting.pptx  
7. SUSTN106 IPMVP 2012 CH07 Adherence with IPMVP.pptx  
8. SUSTN106 IPMVP 2012 CH08 Common M&V Issues.pptx   

 

Other Optional Power Points: 
1. Gas Electric Meter Reading.pptx    
2. Determining Utility Rate from billing.pptx   
3. Lighting Measurements IES.pptx   
4. Utility Bill Discussion.pptx  
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Sample Power Point: SUSTN106 IPMVP 2012 CH01 Introduction to IPMVP.pptx 
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Sample Power Point: SUSTN106 IPMVP 2012 CH01 Introduction to IPMVP.pptx  
(continued) 
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Sample Power Point: SUSTN106 IPMVP 2012 CH01 Introduction to IPMVP.pptx 
(continued) 

 

 

 

 

 



MATC, T&AS APPENDIX SUSTN-106 MEASUREMENT AND VERIFICATION 

C-1 

Appendix C – Sample Homework 

Listing of Homework for class: 
1. HW01 Utility Meter Readings 

 Student must find gas, water and electric meters to read and document readings on at 

least two days.   Write down the date and times.  Go online and find the average daily 

temperatures from Weather Underground (see Web Sites Tab) and enter that data.  

NOTE:  Student must have access to these meters for several weeks so you can complete 

HW02.  A spreadsheet is provided to enter data. 

2. HW02 Utility Meter Readings Log 
 This homework will be weighted heavier than other homework (at least equivalent to two 

homework). NOTE: The file has a meter reading hints tab that should state for the gas 

meter "9 therms or 900 cubic feet" not the 10 therms stated.    

 This is a long term assignment that requires at least 21 days of meter readings (at least one 

each day).  It is OK to have gaps (more than one day between readings) but there must be 

at least 21 days with a reading. 

 Use the spreadsheet provided.  Submit intermittently in blackboard to ask questions.  

 There is also an old sample spreadsheet that you can refer to for inform ation. 

3. HW03 Kill-A-Watt, using the meter 
 The purpose of this homework is to: 1) familiarize Student with the Kill-A-Watt meter; 2) 

See that appliances, as all equipment, do not operate at one load all the time; 3) See how 

the various electrical measurements vary with load. Remember the wattage equation: 

watts = volts x amps x PF. 

 As with all your work, Student must: 1) name the file in a way that the instructor knows it 

is you, 2) place your name on each tab; 3) Date / time stamp everything! Your grade will  

also be based on how Student use this spreadsheet (formatting - including significant 

decimal places, equations, ease of printing). This is not only about M&V, but also about 

presenting your information so clients (or lawyers for that matter) can understand it. 

 Student must use one tab for each of five different appliances around the home or 

elsewhere. 

4. HW04 Kill-A-Watt Long Term Metering 
 This is the next step of using the Kill-A-Watt meter, learning how to meter kWh and 

extrapolate the data to a full year.   Select two of the items metered in HW03 that are used 

regularly (examples, refrigerators, TVs, computers).  These must be items plugged in and 

used during the measurement period and of larger loads.  Smaller items could be used (get 

approval from instructor) but have to be measured for longer periods of time - several 

days for instance.   

 For two of the items metered in HW03, meter each for a minimum of 24 hours and enter 

the starting data, any interval data, and a final before you remove the Kill-A-Watt from 

the outlet.   

 Your electrical rate must be used.  Commentary is expected. 

 The data you collect for these two items must have the information extrapolated to a year 

to determine annual usage (kWh) and cost ($). 

5. HW05 T&RH Data Logger and Analysis 
Using the T&RH data logger do the following: 

 You must have a minimum of one week of readings plotted.   

 At least three days have to be outside. 

 There has to be 3 different sets of T&RH data (say outside air, thermostat or inside the 

home, inside car, inside refrigerator) that add up to a full week of readings. 

 All data must be supplied in a spreadsheet and the data files from the logger supplied. 

 For each of three sets of data, the following must be provided: 
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 A table for each set of data and each day containing: 

 T&RH for each 24 hour period:  Maximum, Minimum, and Average  

 For the outside temperature, a comparison to weather underground has to be made.   

 A comparison to of the average T&RH to the result of adding the (Max + Min) / 2.  

 The last item is what is typically used as the average temperature for a given day by sites 

such as weather underground.  Is that accurate? 

 A description of what was measured and the resulting readings, accounting for variations 

(such as weather changes, furnace kicking in, riding in car, car not being used, etc.) 

It is expected that all information will be presented in a readable format that can easily be followed and 

traced back to the detailed data collected.   

All information will be electronically uploaded for grading.  

A few things: 

 Write in third person, no "I", "my", "me".  Just state facts.  "Temperature and Relative 

Humidity Readings in the Wilinski household Friday 2/21 through Monday 2/24"  "Relative 

humidity increased at this point because the shower was used at 8 PM.  The bathroom fan was 

not turned on." 

 When writing notes on data, make sure you explain what you checked on as well as the result 

for changes in conditions.  Not knowing what caused something but having checked off some 

of the obvious or possible reasons is important and better than merely stating you do not 

know why something happened. 

 Also, note that when the temperature goes up and relative humidity will go down unless there 

is something adding moisture to the air. 

 Due to the complexity of this homework, it will be weighted more than others.  

 A preliminary or progress submittal is due March 10 as "HW05a Preliminary" 
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Example Homework, HW01 Utility Meter Readings 
HW01 Utility Meter Readings 
Attached Files: 

  YOUR NAME HW01 Utility Meter Readings Log(1).xlsx  (298.396 KB) 

  YOUR NAME HW01 Utility Meter Readings Log(1).pdf  (417.892 KB) 

DUE Monday 02/03/2014 at 11:59 PM in Blackboard 

 

You must find gas, water and electric meters to read and document readings on at least two 

days.   Write down the date and times.  Go online and find the average daily temperatures  

from Weather Underground (see Web Sites Tab) and enter that data. 

 

NOTE: You must have access to these meters for several weeks so you can complete HW02. 

Submit in Blackboard the day before the next class and bring a copy to second class  to 

discuss. 

 
 

https://blackboard.matc.edu/webapps/blackboard/execute/uploadAssignment?content_id=_5420684_1&course_id=_298643_1&assign_group_id=&mode=cpview
https://blackboard.matc.edu/bbcswebdav/pid-5420684-dt-content-rid-11267095_2/xid-11267095_2
https://blackboard.matc.edu/bbcswebdav/pid-5420684-dt-content-rid-11267096_2/xid-11267096_2
https://blackboard.matc.edu/bbcswebdav/pid-5420684-dt-content-rid-11267095_2/xid-11267095_2
https://blackboard.matc.edu/webapps/blackboard/content/listContentEditable.jsp?content_id=_5420664_1&course_id=_298643_1&mode=reset#contextMenu
https://blackboard.matc.edu/bbcswebdav/pid-5420684-dt-content-rid-11267096_2/xid-11267096_2
https://blackboard.matc.edu/webapps/blackboard/content/listContentEditable.jsp?content_id=_5420664_1&course_id=_298643_1&mode=reset#contextMenu
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Appendix D – Sample Quiz 

Listing of Quizzes for class: 

 Quizzes based on International Performance Measurement and Verification Protocol 
(IPMVP): Concepts and Options for Determining Energy and Water Savings – Volume 1 

1. CH01 IPMVP 2012 
2. CH02 IPMVP 2012 
3. CH03 IPMVP 2012 
4. CH04 IPMVP 2012 01 
5. CH04 IPMVP 2012 02 
6. CH05 IPMVP 2012 
7. CH06 IPMVP 2012 
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Below is an example Quiz for this course: 
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Professional Development Materials, Presentations & Videos 
National Institutes 
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Webinars (e.g., BEST Talks) 
 
Faculty Profile Videos  
Reports & Case Studies 
Marketing Resources 
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