
CERTs

Energy 
Benchmarking 

Using B3
Katie Jones
CERTs GreenCorps Member

Presenter
Presentation Notes
Hi, as most of you know my name is Katie Jones and I am the GreenCorps member serving with CERTs.  I’ll be walking you through how to decrease your energy usage by using the B3 system, but first I want to explain the Dim Dim system that we are using.  The middle panel on your page should show my desktop with the power point presentation.  You can expand this and zoom in/out using the tools located on the left hand side of the center panel.  The right panel is a chat window.   Please feel free to ask questions during the presentation in the chat window, and I will pause at the end of every section to address them.  I’d also just like to point out the participant list at the top left and the “leave meeting” button at the top left to exit the meeting.  One final comment about the presentation – I’ve designed it to be a resource, so there are lists of resources on certainly which you may review and when you open up the document that I sent you there is commentary within the notes section to help you review what is on the page.
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Why care about energy?

Presenter
Presentation Notes
So to start off, why do you or should you care about using energy?  Well, there is a myriad of environmental reasons, issues with national security, increasing self sufficiency, serving as a model for the community….and the biggest driver for concern is of course: Money.  Decreasing energy usage directly correlates with decreasing costs – meaning that money is more available for other things and having this shows that tax dollars are being put to better use.

Energy costs are one of those soft but very necessary costs for schools and local governments.  However, the pain to the coffers due to the variability of energy prices and weather can be lessened if energy consumption is more smartly managed.  Also, money saved from using less energy can be put to other uses!  Just think of all the possibilities for extra money for your school or local government…



Energy Cost Trends
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Heating/AC – 55%

Lights, electronics– 20%

Appliances – 15%

Water Heating– 10%

Average Retail Commercial Price of Electricity and Natural Gas in MN: 
Overall increase in energy price over the last two decades.  Data from the 
US Energy Information Administration.1
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Presentation Notes
This slide exhibits the cost of energy of our most common energy types, electricity and natural gas, during the most recent past for commercial buildings – which is generally what public buildings are considered.  Here you can see that the vertical axis measures the cost per unit of natural gas in dollars per cubic foot and electricity in cents/kwh for each year. The general trend as you can see is up in all sectors.  And although energy may be a small cost in a budget, but the non-fixed and increasing nature can negatively affect a budget. Therefore, investing now can save much money over the long term.  Any questions so far?



Managing Energy
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“You can’t manage what you don’t measure.”
-unknown-

Thermal comfort 
measured by a 

thermostat

Building performance 
measured by energy usage by 

benchmarking

Student’s knowledge 
measured by a report 

card

Managing energy
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So we know that we need to care about energy, so we need to learn how to manage it.  And one of the most useful and effective quotes in this industry is “You can’t manage what you don’t measure.”  For example, parent’s don’t know how well a child is learning without a report card, one cannot quantitatively understand and control thermal comfort without a thermostat, and a building’s performance when it comes to energy usage cannot be understood unless it is measured by benchmarking.  Benchmarking is a measurement tool just like thermostats and report cards.



Energy Management Strategy
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1. Develop an energy 
management team.

2. Schedule regular 
meetings 

(monthly/bimonthly).

3. Determine if an energy 
policy already exists and 

investigate it.

Managing energy

Stakeholders?

Building managers
Accounts payable staff

Administrators
Maintenance workers

City officials
Principals
Teachers

Community members
Students
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Presentation Notes
BUT tools are only effective when they are put to use by people! So the most important part is to first coordinate people. Whose job description involves building management, utility data entering, managing accounts? Who has interest in saving the building energy and money?  Involve all interested parties who can commit to following through. Then set regular meetings. Meet at least quarterly to provide guidance and establish next steps for all parties.  At those meetings, determine if your organization already has an energy policy.  Is the organization living up to the policy?  Should changes to the policy be made?  Make sure your buildings are abiding by the policies set by the school / local government. 



Accountability
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4. Set goals. Hold one another accountable.

Make goals concrete, easily 
understandable, and comparable
(kBTU/ft^2/yr)

Make goals public
• Newsletters
• Signage
• TV and radio
• Website

5. Provide fun rewards
• Limbo by a principal, mayor, students 

etc. for each met goal
• Host tour of building improvements

Managing energy
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Also at each meeting it is IMPERITIVE to set goals, track performance in achieving those goals, and holding one another accountable.  Use targets that are easily understandable and comparable across other buildings/sectors.  This may be familiar to some of you, but I wanted to go over it just in case.  Building efficiency is most commonly measured by energy use intensity by energy/area/time-period, kBTU/ft^2/year. You may be familiar with the kwh and the therms presented to you on your utility bills.  These are units of energy, just like a BTU or British thermal unit.  KBTU is simply 1000 BTU of energy.   In the energy use intensity, ft^2 is the common area unit, and a year is used as the time period unit, because it takes into account the range of energy used over the different seasons. 

Now that you know the unit, use it and even use it as an educational tool in schools!  Making goals public adds another dimension of accountability.  And, since it is for a good cause it should be easier for people to help you to your goal by providing other EE ideas or ways of funding.  Use signage, email and paper newsletters, your website, and tv and radio announcements showing the progress towards those goals.  I always liked the United Way campaign signs.  They publically conveyed that a. a campaign was going on, b. the goal set, and c. how far they have to go to reach the goal in a non-pushy but informative way.  A similar thing could be done on a sign using the picture of a plug, a light bulb, a building, a ruler, etc.  Be creative!  The sign’s design could be a good design project for a high school art or community computer class.  Finally, provide fun rewards for accomplishing the goal.  A limbo stick featured in a front office could display each goal and a local celebrity would have the pleasure of limbo-ing under that goal line.  Another idea would be to have an open house for the improvements made on the building.  This not only showcases the good work going on in your building, but it also provides something the community can be proud of and it motivates others in the community to improve their own buildings!



Energy Management Strategy
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Quick review:

1. Develop energy management team

2. Schedule regular meetings

3. Investigate energy policy

4. Set goals.

5. Provide fun rewards

Managing energy
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Just as a quick review to be successful in decreasing energy usage, you need an energy management strategy.  Develop an energy management team with important stakeholders.  Schedule regular meetings.  Investigate whether an energy policy already exists and use it.  Set goals and use some of the tips I provided to provide accountability to the team. And lastly, provide fun rewards – decreasing energy usage is an accomplishment and should be celebrated.  Any question so far?




B3 Basics
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B3: Step-by-step

B3 = Buildings, Benchmarks, and Beyond

2000 – B3 Sustainability Guidelines 
developed

2002 – Law c398-H.F. No.2972 
enacted

2004 – MNBenchmarking.com 
launched6

2011 – Coming soon, redesign!

Uses engineering algorithms to model how much energy 
buildings should be using based on current building code. 

7
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Presentation Notes
Ok moving on to B3: Step-By-Step.  As just as a short intro to B3, the name stands for Buildings, Benchmarks and Beyond.  The program is designed to analyze energy performance in buildings to identify buildings which would benefit most in energy efficiency efforts. The way B3 works is by modeling how much energy buildings should be using if they were built to current building code.  This is an effective method for the wide variety of public building types, but it can be limiting at times when certain building types do not exist and not all variables are accounted for.

The system has become the primary tool for public buildings in Minnesota.  In 2002, a new law specified that energy in public buildings must be tracked and energy efficiency measures with a  payback of 10-15 years should be undertaken.  B3 has been the best tool for public building managers to use for this purpose. The B3 tool has been operation since 2004 and tracks energy in over 5000 buildings.  Also, the tool will soon become more useful in 2011 by providing greater context of building performance relative to other similar buildings.  




B3 Tool Snapshot
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B3: Step-by-step

Presenter
Presentation Notes
I just wanted to give you a quick overview of what the tool looks like.  It is very intuitive and user friendly, especially after I show you the main parts  of the tool. .  Crosby-Ironton Schools has graciously allowed me to use their account as an example.  Once logged in, this window will pop up showing the main screen.  All of the organizations which you have access to are listed in this left column.  Most likely, You’ll only be able to see one organization , such as your school district.  By click on that, your organization summary come up in this main window.  This displays all of the buildings in that organization and some data describing it.  Clicking on a building name gives you access to edit different properties of the building.  The reporting tab up at the top, gives you access to graphs that help you analyze the energy use data of the building.



B3 Step 1 - Profile
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1. Create complete profiles for all buildings

B3: Step-by-step
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Presentation Notes
The first thing to do once you have a B3 account is to set up a building profile  Here on this page you enter all of the characteristics of the building, such as the address, what type of space occupies certain areas, the number of occupants, the type of lighting and heating systems, etc.  All of your organization s already have this, but it is important that this be as accurate as possible.  So if you now know what type of lighting system is in the building or if you just had a energy audit, please update that information here.  The characteristics of the building are used to calculate the building’s “benchmark energy use”, which in B3 is how much energy the building should be using based on the characteristics entered if the building were built to the current building code.  For example, a typical office space uses X BTU/sq ft/yr.  This amount is multiplied by the office space area of the building and incorporated into the total amount of energy the building uses during one year.



B3 Step 2 – Utility data
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2. Update utility data going back at least 3 years if the data 
is available

B3: Step-by-step

Presenter
Presentation Notes
Once the building characteristics have been defined, energy data must be entered to provide the “actual energy use.” Click “add a new meter” to add any new meters or click on existing meters to input data.  The Meter Editor page is fairly straightforward.  Simply put in the start and end date of service, the consumption, and the cost.  Everything else is updated for you.  Be sure to check the unit type of the data provided (i.e. therms, CCF, etc).  Also make sure to keep your data updated monthly.  Doing it monthly takes just a few minutes per account and this can be easily done by the person who receives the data.  If this is not done monthly, the data backs up, and it is much less likely to be entered.  Previously I may have said to use 2 years worth of back data – however, the Office of Eneergy Security has recently suggested that it is better to have 3 years worth of back data to get a better understanding of the building’s average performance.  

Bruce Nelson from the Office of Energy Security, said that it may be a good idea to check that sure meters measure the area which they are supposed to be measuring.  Some building meters are actually attached to other buildings, so it is important that you have your utility verify which meters are connected to what space.  You may want to specify in the comments box where this meter is located, so that if another person takes over your B3 duties someday, he/she has all of the correct meter information.  Also, have them make sure the meter is calibrated correctly.  Bruce has also seen meters that were not accurately measuring energy usage which cost the building owners lots of money over the years.



B3 Step 3 – Focus Building
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3.  Prioritize buildings with greatest potential for improvement  

Energy Use Intensity

Use ratio of actual 
to “expected” use

Potential building 
energy savings

B3: Step-by-step
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Presentation Notes
After building profile and meter data is entered, B3 will calculate the amount of energy used per square foot per year.  Calculating the energy per square foot normalizes the energy usage, so that energy efficiency or energy used in buildings of different sizes can be compared.  Like I said earlier the kBTU/SF/year is the standard unit for understanding and comparing the energy efficiency performance of a building.  The three columns indicated by the colored boxes are most important. The red box indicates the raw numbers of consumption – indicating which building consumes the most overall in terms of the energy use intensity.  The yellow box helps you identify which building to focus on by comparing the actual building consumption to the benchmark (what the building should be using).  The greater the number over 100% the more the building is consuming than it should based on the building characteristics. If this is below 50% or above 150%, review the data to make sure it is correct.  In this case, Crosby Ironton has actually done many energy efficiency improvements, which is why their ratio is so low.  The benchmark provides an estimation based on the building profile of how the building should be performing and provides a starting place for knowing which building to focus on.  The blue box shows the potential savings in total kBTU per year.  Because energy prices are so variable and because buildings are constantly changing their energy make-up (i.e. percentage of gas to electricity), only the potential energy savings are given instead of possible cost saved.  It is possible to estimate the potential cost savings, and I can work with individuals with this upon request.




B3 Step 4: Energy sectors
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4. Get a sense of the sector with the greatest share of energy use/cost

Electricity = 75% of energy cost     Natural Gas = 25% of energy costs

B3: Step-by-step

Presenter
Presentation Notes
Moving over into the Reporting tab, this is another place where we can analyze information.  Now you know which building to focus on, but where do you start in the building?  Something that might be useful is finding out which part of your building’s energy pie is contributing the most to energy costs.  In most commercial buildings, electricity will be the largest contributor.   Although in this building, more natural gas energy is used, but because electricity cost more per unit, electricity provides the greatest overall utility cost.  Therefore, when you are examining implementing best management practices, you may want to investigate those which decrease your electricity usage first to get the quote “most bang for your buck.”



B3 Step 5: Track energy
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5. Track energy use over time 

B3: Step-by-step

Presenter
Presentation Notes
Also on the reporting tab is a graph showing energy use over time.  The dotted line represents the baseline year data – the data from which to compare energy usage and the data from which is weather normalized over all other years.  The red indicates natural gas use and blue indicates electricity use.  For these two sources their original units (therms and kwh) have been converted to kBTU.  As you can see, especially during the summer months of 2009 and 2010 , there is a significant gap between the height of the baseline year data points and the combined natural gas and electric usage.  This indicates that a reduction in energy use.  So the goal is to constantly be widening that gap.  Furthermore the graph helps you identify those months in which energy use is highest.  It may help you start asking such questions as: what events happened in the building during this time?  How many occupants were in the building?  Was there a major device installation?  Are there opportunities during this particular month to turn down the thermostat, turn off the AC, power down devices?



B3 Review
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1. Profile – Enter complete building profile data.

2. Utility data – Enter complete utility data.

3. Focus building - Determine the focus building.

4. Energy type – Understand the energy make-up of the 
building. 

5. Track energy – Evaluate building performance over 
time

B3: Step-by-step
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So as a review of B3, first make sure to enter complete building data, so that B3 can provide you an accurate benchmark.  Keep utility data current, by institutionalizing the process.  Compare the benchmark/actual ratios to determine the building with the greatest savings opportunities.  Investigate which energy type costs you the most overall.  And then track the energy usage – what times of the year do I notice the worst performance?  

I’ll take another pause here for questions.





Entire Process Review

www.CleanEnergyResourceTeams.org/

1. Develop/update energy management strategy 
• Remember team regular meetings!

2. Enter/update all utility data and building profile information in 
B3

3. Use B3 to determine your spaces with greatest saving 
potential

4. Focus on the chosen buildings, examine, and implement 
Best Management Practices

5. Track usage and evaluate effectiveness of BMPs

6. Repeat Steps 1-5 

Review
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Questions?
And then…a quick poll!

Contact me with other questions:
Katie Jones 

katie@cleanenergyresourceteams.org

Review

Presenter
Presentation Notes
Any questions?  Then a quick poll.
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