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Motivations & Goals

• Engage staff

• Maximize energy productivity
• Comfort
• Utilization

• Reduce energy costs
• Demand
• Energy

• Improve service

• Reduce labor costs & stress

• Engage students & community

• Inform management

• Emissions reductions

• Procedures

• Automation

• Fault detection

• Behavior

• Education



Right Information, People, Time

Technology is not process
“Data” is not “Information”

• Energy manager
• Building occupants (behavioral feedback)

• Competitions

• Programmers
• Facility managers / Custodians
• Retrofit project M&V
• Re-commissioning project M&V

• Don’t create information noise
(Alerts vs. Dashboards vs. Reporting and Prioritization & Plans)



Portfolios

• 107 school data tables, and 
growing
• Jeffco

• Saint Vrain

• ReNew Our Schools & Colorado 
Energy Office

• NREL

• 300+ eGauge sites, and growing
• Includes APS

• Smart Meters



Site Parameters and Attributes

• Interval data (eGauge)

• Bias

• Weather station

• District calendar

• Billing history

• Portfolio (District)
• Type (Elementary, Middle, High School, Admin)
• Square footage
• Vintage
• Feeder voltage (internal step-down transformers)
• Twin buildings
• Number & movement of portables
• Utilization
• Renovations, Expansions
• Recommissioning
• Utility rate class
• Solar capacity
• Population
• Competition or project group



Data Processing

• Joining data tables for energy/power, weather station, calendar
• Official system for each data source (data entry effort correction)
• API calls & data pushes
• Caching in cloud (available when school/eGauge is offline)
• Weather normalization
• KPI calculation and storage
• Discarding high frequency data
• Removing unscheduled closures (district or site), overrides, outages, faults
• Adjusting baselines or current measurements
• Scatter
• Rendering sites and portfolios
• Portfolio analysis via grouping, normalization, trending, etc.
• Cross-portfolio analysis



Load Profile Opportunities

1. Peak load

2. Peak time

3. Minimum load

4. Min time

5. kWh for day

6. Overnight load

7. Start-up time

8. Load Factor

9. Significance
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The benefits of high quality electrical usage interval data Magnelab
http://www.magnelab.com/the-benefits-of-high-quality-electrical-usage-interval-data/

http://www.magnelab.com/the-benefits-of-high-quality-electrical-usage-interval-data/


Key Performance Indicators

• Baseline, Nominal

• Baseline, Adjusted

• kWh/day, Measured

• kWh/day, Adjusted

• Delta

• kWh Decrease

• kWh Increase

• Peak load

• Peak time

• Minimum load

• Minimum time

• 12:00 to 1:00am

• Start-up time

• Load factor

• Significance

• Hours > 200% Base



Behavioral Conservation since 2011



kWh/day/sqft, 100 Weekday-Only 
Moving Average
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Raw Data http://sv-longm-e.egaug.es/

Much MORE use in summers

Much LESS use in school year

http://sv-longm-e.egaug.es/


Billing Data

Looking at energy only for all months, 
you can see a slight downward trend, 
but that is distorted by gradually 
increasing activity in the summers.

Removing June, July, and August, the 
downward energy trend is more 
prominent, but there’s a fair amount 
of noise from the months with 
seasonal temperature extremes, lots 
of AC, and cold weather overrides.

Narrowing the data to just Novembers, Februarys, 
Marchs, and Aprils (the Resource Wise months) the 
trend is even more prominent.  In fact the last couple of 
prorated months are even below this trendline.  
Simplistically, the last data point in this set is 18.4% 
lower than the first. 



Comparing Twins



Comparing Only Full School Days



Twin Schools Compared



Twin Schools Compared

No evening 
overrides.

Quicker return to 
overnight load.

Earlier shutdown
Later start

Lower overnight 
load

Lower daytime 
average load



Same School, Same Average °F, 
5 Years Apart



Portfolio Comparisons (kWh/day/sqft)

Override

Lack of 
Control



Cross-Portfolio Comparisons (kWh/day/sqft)

14 High Schools 
across front range


