
2020 Energy Education Offerings

 Energy Management Trainings - For time being, we will be offering 2-3hr Webinars

 Seminar 26:  ASHRAE Learning Institute; instructor & dates are still being worked

 Evaluation Methods for High-Performance Green Buildings

 How Smart, Efficient, Sustainable Systems Lead to Improved Resilience

 Building Science Principles Certificate of Knowledge

 Online course and exam, created by Building Performance Institute

 Reference Guide and online course with self-paced video + section quizzes

 Arkansas’ Online Course Content being developed currently; will launch program this quarter

 Geared towards those persons who work with residential and light commercial buildings

 Home Inspectors/Auditors; Service Providers; Equipment/Window installers; K-12 Facilities personnel; 
homeowners, renters; Sales Reps; Remodelers and Home Improvement contractors; Realtors; Architects 

 Building Operator Certification

 Licensing Agreement was signed (late March) and marketing plans and logistics are in the works
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Energy Information:
The Foundation for 

Sustainability Effectiveness



Today’s Agenda

Introduction

Energy Information value streams, why is it important?

Methods to capture and track energy information

Overview of typical energy information sustainability features

Degree Days (used in weather normalizations), what’s a degree day?

Interval Data, what types of problems can you spot?

M&V:  Measurement & Verification of Savings, why is it important?



Today, energy makes modern society possible.

Cheap and plentiful energy has replaced human labor.

Annual U.S. energy consumption of about 100 quadrillion BTU is the 

equivalent of _________ BTU per day for every man, woman and child.  

At ____ BTU per food calorie, that’s the equivalent of every person having a 

support staff of _____ laborers working just for you seven days a week.

one million

four

100



Energy Information is Foundational to…Everything Else











Bill Processing

Bill Formats: EDI or flat files, paper, scanned images, 

website capture, etc…

Bill line items are associated 

with meters and accounts to 

form bill records



Time Series Data

Comes from: Submetering systems, 

utility company databases, file 

uploads, manual keying of meter reads

And is used in interval data 

charts, reports, chargebacks



Audits & Flags
Validate bill data, assign flags, report on cost recoveries.



Audits & Flags
True positives vs. false positives are a challenge!



Reporting
Customize reports, auto-email distribution.



Benchmarking
Compare buildings and meters using extended benchmarking.



Mandatory benchmarking and reporting 

legislation is sweeping the country.

https://www.buildingrating.org/jurisdictions

https://www.buildingrating.org/jurisdictions


https://www.buildingrating.org/jurisdictions

https://www.buildingrating.org/jurisdictions


ENERGY STAR
Automatically submit building data to Portfolio Manager.



Dashboards
Communicate and manage via user-configurable dashboards.



A Kiosk or Screen in the lobby to encourage and 

motivate conservation?

Of those who tried it, a survey showed twice as many said “ineffective 
and quickly ignored” as said “a valuable energy conservation initiative.”



Carbon Footprint
Calculate carbon footprint using provided EPA emission factors or use your 

own factors.



EPA eGRID
How clean is your electricity?

https://www.epa.gov/sites/production/files/2018-
02/documents/egrid2016_summarytables.pdf

https://www.epa.gov/sites/production/files/2018-02/documents/egrid2016_summarytables.pdf


EPA eGRID
How clean is Pennsylvania electricity?



Budgets & Accruals
Create detailed budgets, accruals, and usage forecasts.



Chargebacks & Campus Distributions
National Leader in Chargebacks:

Manage complex and multi-stage chargeback scenarios



Normalization
Apply the same weather to all utility bills to compare use from 

year to year.



Degree Day Fundamentals

“Degree Days” is a weather analytic that is only useful in the context of building 

energy consumption.

Degree days measure how much the temperature varies from a “balance point 

temp” at which a building needs no heating or cooling.

Based on dry bulb temperature only

Concept developed in the 1930’s to estimate residential gas demand

BPT: NOAA’s selection of 65F as the “balance point temperature” is a poor 

choice for modern non-residential buildings. 60F is better.

Average annual temperature in San Diego is 65F.  Average annual temperature 

in Dallas is 65F. Building energy usage should be about the same, right?

In Dallas, annual A/C usage is 160% more and annual heating use is 350% of 

San Diego. How can that be?

Dallas has 6x HDD and 1.8x CDD



www.WeatherDataDepot.com

http://www.weatherdatadepot.com/




Why a peak at 7am every weekday?



Do we need 30kW of security lights, that stay on 

until 6:30am on weekends?



Why don’t we get complete nighttime shutdown 

until 1am weekdays?



Thursday?  Greater kW at 6:30pm than during the 

school day.



What 125 kW load did we add at 8pm Saturday 

night?



Why did 1pm load increase by 260 kW from last 

Friday to this Friday?



We’re running a steady 150 kW load during 

nighttime shutdown.  Justified?



Oops! Looks like the 3-week COVID-19 EMS 

shutdown shouldn’t have expired on April 8th! 



You all have probably held a 17 

million watt device in your hand 

recently.  What was it?



By comparison, a blow dryer is 

about 1,500 watts



An accelerating car is about 

100,000 watts



A Boeing 737 engine is about 

17 million watts:



A 17 million watt hand-held device:



Savings
Perform IPMVP-compliant measurement and verification of savings and 

cost avoidance. 



M&V – Measurement & Verification (of savings)

M&V is “Measurement & Verification” of energy and cost savings 

resulting from an energy efficiency initiative, called an EPIA by ISO 

(Energy Performance Improvement Action).

“The purpose of M&V is to provide confidence to interested parties that reported 

results are credible... [including] appropriate accuracy and management of 

uncertainty”  (ISO 50015)

“Measurement and verification” of energy savings is necessary because 

you can’t simply compare year-to-year out of pocket expenditures. You 

have to compare what you did spend with how much you would have 

spent in the absence of energy efficiency, in other words how much you 

avoided spending.

The U.S. Department of Energy and other impartial agencies funded the 

development of the IPMVP (The International Performance Measurement 

and Verification Protocol) beginning in the mid-1990’s.

Today it is managed by an international nonprofit agency called The Efficiency 

Valuation Organization. www.EVO-World.org



M&V ties it all together!
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Financer
(Owner or third party)

Manufacturer

Contractor
(Installer)

Building Owner
(Savings beneficiary)

Designer
(Engineer/specifier)





Four IPMVP Options

A. Retrofit isolation. Measure and estimate parameters. 

(“Key Parameter Measured, Others Estimated or Calculated”)

EXAMPLE: Lighting retrofit (Measure KW reduction, estimate # of hours)

B. Retrofit isolation. Submeter actual energy use.

(“All Parameter Measurement”)

EXAMPLE: Chiller replacement (All inflows and outflows submetered)

C. Compare before/after utility bills. (“Whole Facility”)

EXAMPLE: Behavior-based program

D. Comprehensive computer modeling. (“Calibrated Simulation”)

EXAMPLE: HVAC controls retrofit



Stipulated Savings – The non-M&V approach

Both parties agree to the savings in advance, as a condition of the contract.

EXAMPLE:  The ESCO contract stipulates that savings from this LED retrofit will be 

$25,000/year

Stipulated Savings is not “M&V” because it involves neither measurement 

nor verification.

It can be a very appropriate way of avoiding the expense of ongoing M&V 

when key variables are known in advance and all parties are in 

agreement with the savings calculations.   



Example

Cost Avoidance=Adjusted Baseline Cost–Current Cost

Baseline cost: $1,000 KWH: 10,000

Current cost: $1,200 KWH: 8,000

Adjusted Baseline cost: $1,500 (10,000 kWh x $0.15/kWh)

Cost avoidance: $300



Limitations of IPMVP Option C

When you have implemented several projects, it’s difficult to discern the 

results of each individually.

The further back the base year, the less reliable the calculations due to 

many changes in occupancy, equipment, etc.

When peak demand charges are a major cost driver, there are valuation 

complexities.

Non-standard baseline adjustments require engineering analysis, high skill 

level and substantial time commitment.



How much M&V is enough?



Energy Management Report Guide
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Thank you and best wishes for 
health and success!


