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The Problem

Background:

Software for M&V for energy conservation programs in over 

15,000 K-12 and higher education buildings operated by 800 

clients

IPMVP Option C, Whole Facility approach

Problem:

The weather has been so abnormal that the standard method of 

regression-based baseline weather modeling can be inadequate

What is the best way to identify and handle extreme weather, 

considering cost, practicality, and fairness for all parties?



Standard approach:

Linear or non-linear 

modeling of baseline year 

use vs. weather

Linear: 

Ave daily use vs. ave 

daily Degree Days
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Standard approach:

Linear or non-linear modeling of baseline year use vs. weather

Non-Linear (Quadratic): 

Ave Use/Ft2 vs. ave Mean Daily Temp (dry bulb or wet bulb)



Objective:

Adjust baseline to current 

conditions

IPMVP states:

Savings = (Baseline Period 

Energy – Reporting Period 

Energy) +/- Adjustments

(Ref:  IPMVP Core Concepts April 2016, 

EVO 10000-1:2016)
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View Savings: Visualization of the process

BATCC=Baseline (after it has been)

Adjusted to Current Conditions (of weather and other major variables)
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How to identify extreme weather?

Reported monthly savings suddenly diminish

Monthly review of weather data vs. prior years
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Case #1: Extremely 

mild winter weather



Extremely mild Nov and Dec 2015

Source: www.WeatherDataDepot.com
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Monthly total Heating Degree Days

Source: www.WeatherDataDepot.com
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Average monthly temperature

Source: www.WeatherDataDepot.com



Mild weather causes a downward 

baseline adjustment
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All months have calculated 

savings except the mild winter 

weather month shows a loss.  

Is that due to a one-month 

lack of energy conservation 

effort?
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Observation:

When mild winter weather occurs in December, it doesn’t cause as 

much of a usage reduction as indicated by the regression model. An 

equal number of degree days in October would result in lower usage.

Due to:

Early morning warm-up period due to cooler overnight temperatures, 

lower humidity, extended hours of darkness, overheating?
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M&V Options (Evaluated by cost, practicality, fairness)

Stick with established methodology

Use a more sophisticated model (hourly, high/low, multivariate?)

Ignore this month using No Loss/No Gain rule.  

Adjust the baseline for apparent non-standard building operating 

practices

Selectively ignore just highly abnormal days



It was observed that mild weather was 

attributable to two periods of extreme mild 

temperatures. Recommended solution is to 

limit the no loss/no gain to these limited 

number of days. Low cost to implement, 

practical across many buildings, fair to all 

parties (although potentially understating 

cost avoidance by a small amount).
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Would Big Data help in this situation?

Interval data for gas usage would be 

very useful

It would allow more granular scrutiny of 

usage patterns during ten mild weather 

days 
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Case #2: Extremely 

cold winter weather



Source: www.WeatherDataDepot.com

“Polar vortex” winters of 13-14 and 14-15
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Heating season total Heating Degree Days

Source: www.WeatherDataDepot.com
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Severe cold weather causes an upward 
baseline adjustment
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But the adjustment doesn’t seem to be enough;

there is still a calculated loss in record-cold Feb ‘15
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And Feb ‘15 is the only month with a calculated loss.  Was this 

due to lack of energy management effort or something else?
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Observation:

Severe winter weather causes some buildings to be operated in 

“freeze protection” mode, driving up energy usage.

These points fall outside of the weather adjustment regression 

model because there are no such freeze protection points 

represented in the model.
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M&V Options (Evaluated by cost, practicality, fairness)

Stick with established methodology

Use a more sophisticated model (hourly, high/low, multivariate?)

Ignore this month using No Loss/No Gain rule.  

Adjust the baseline for apparent non-standard building operating 

practices

Selectively ignore just highly abnormal days



©2016 EnergyCAP, Inc. ▪ www.EnergyCAP.com

Extreme Jan-Feb 

weather was not 

limited to several 

distinct 

and limited 

periods of cold 

weather patterns



The selected solution was to create special baseline adjustments 

based on building simulations of “freeze protection” building 

operating mode.

This solution is fair but expensive/time-intensive and requires high 

skill level.
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Would Big Data help in this situation?

Interval data for gas usage would be 

very useful

It would allow more granular scrutiny of 

usage patterns during extreme cold 

weather days 

Strategically placed indoor temperature 

sensors could indicate the need for 

“freeze protection” practices

©2016 EnergyCAP, Inc. ▪ www.EnergyCAP.com



Conclusions

Extreme weather creates challenges for M&V calculations. 

Calculations must:

Comply with the M&V Plan

Be fair to all parties

Be acceptable to all parties

Be practical to implement (cost, skill level, ability to be 

audited/scrutinized)

Big Data in the future has the potential of making the 

extreme weather adjustment process more accurate and fair
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Q&A
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