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Outline of Today’s Presentation

 \Why you should meter
e Metered data visualization
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Why Should You Meter?

e Energy Policy Act of 2005 (EPAct),
Section 103, Energy Use Measurement
and Accountability
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Key EPAct Requirements

By October 1, 2012

* For efficient use of energy and cost
reduction (electricity)
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e Advanced meters:

— Measure and record interval data at least hourly
— Communicate data at least daily
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Good Management Practice

Metering can cost effectively help you
 Manage energy use and costs
 Verify equipment operations
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Phases of Technology
Adoption*

e Enthusiast — initial users

* Professional
— Industry sees value to workplace
— Design technology to be more productive
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Steps for Making Data Work

* Generate the right data

— Supports analysis needs
— Reliable
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Metering System Path to Action

Data Collection Data Transfer Information
— Data Processing Transfer

Wd_ — Data Storage
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Data Visualization — A Key
Ingredient

e Data plots

— Quickly tell the story
— Highlight events and anomalies
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Sample Data Plot: Dally
Electrical Demand

Building Daily kW Profile

(Friday 15-minute intervals )
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Sample Data Plot: Monthly

! Electrical Demand “Slices”
-
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Sample Data Plot: Monthly Electrical
Demand “3-D Landscape”
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Productive Uses of Metered
Data

e Cost allocation
 Load Management (for time-based rates)
e Energy use diagnostics
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Cost Allocation

» Allocate costs based on actual usage

» Benefits:
— Charge for actual use
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Cost Allocation

* Allocate metered elements
— Electric: kW, kWh, power factor
— Other: gallons, Btus, cubic feet, etc.
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Cost Allocation

% Building Square % Building Energy
Footage Use

Tenant 1 50 60
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Estimated vs Actual Billing

5,000,000

O Overbilled
4,500,000

O Underbilled
4,000,000
x Actual Usage

3,500,000 @ Billed Usage

3,000,000

2,500,000

2,000,000

1,500,000

1,000,000

500,000
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Metering for Load Management

» Electric rates vary based on when
electricity Is purchased.

— Time-of-use (TOU) rates
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Metering for Load Management

e Benefit: Can significantly reduce cost but
must be managed effectively!

— Load management plan
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Active Demand-Reduction

Expected Demand
with no load control
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Load Management Plans

At a minimum ...

 |dentifies electricity users — tenants, buildings,
and/or equipment including priorities
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Energy-Use Diagnostics

 Use data to change operation resulting in
reduced energy consumption

e Examples:
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Energy-Use Diagnostics

« Other applications incorporated into this
category include

— Trending energy use/efficiency
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Energy-Use Diagnhostics

Building Gas Use Profile

(Friday 15-minute intervals )

Off-hours Boiler Cycling

Gas Use (ft"3)
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Energy-Use Diagnhostics

4\/
Daily Demand Profile - Setback Disabled

Building Daily kW Profile

(Monday 15-minute intervals )

Night-time Set Back Disabled /
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Energy-Use Diagnhostics

4\’
Daily Demand Profile - Setback Enabled

Building Daily kW Profile

(Monday 15-minute intervals )

Demand (kW)
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Energy Diagnhostics:
Benchmarking

N

-

e Compare similar buildings to identify poor performers

Snohomish Co. - Elementary Usage Per Square
Foot

Begin looking for
energy savings
with these
buildings

kWhisqftlyr
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Energy Diagnostics: Historical
Trending

kWh/day vs. Monthly Average Temperature

This building’s

performance is

improving over
time.
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Power Quality

o Definition: A power quality problem is any
problem manifested in voltage, current, or
frequency deviations that result in failure
or mis-operation of equipment
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Power Quality

e Benefits: Can help minimize
— Disruptions to production
— Disruptions to mission readiness
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Power Quality Considerations

 True root-mean-squared (RMS)
e Power factor
e Harmonics (%THD)
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Power Quality

—
Voltages Illustrating Harmonic Resonance Problem
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Power Quality Measurements

e How much Is needed?
— Get a flexible system, but don’t over-buy
— Many power guality measures are not logged
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Measurement and Verification
(M&V)

* Ensure that energy savings projected from
retrofits or other actions are realized

 Meters can support ESPC M&V

~GovEnergy

< www.govenergy.gov



Measurement and Verification

* Metering requirements

— ESPC:

e Vary by adopted measures
» Defined by IPMVP and project economics
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i Measurement and Verification

Verification of Lighting Demonstration

Sprectrally-Enhanced Light Demonstration
Aggregate Daily Lighting Profile

10 11 12 13 14 15 16 17 18 19 20 21 22

Time of Day
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Utility Procurement Analysis

« Select most advantageous electric rate
tariffs based on usage history

 Ability to aggregate loads
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Utility Procurement Analysis

e Other factors to consider In rate selection
analysis
— Scheduled energy efficiency measures
— Plann ' ' '

~GovEnergy

< www.govenergy.gov



Utility Procurement Analysis: SCE
Medium Business Rate Schedules

Rate Schedule GS-2

Rate Schedule TOU GS-3

TOU-GS-2-SOP

Rate Schedule GS-2 with Time-of-Use Pricing
Rate Schedule TOU-EV-4
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Planning and Reporting

 Metered data can be used to support
— Progress and goal reporting
— Agency and site utility budgets
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Planning and Reporting

* Progress and goal reporting
— EPAct and executive order energy goals
— Share with occupants — promote awareness
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Planning and Reporting

« Agency and site utility budgets

— Develop based on historical usage at local
(building) level
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Planning and Reporting

* Developing site utility master plans — verify
current distribution system supply
requirements
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Additional Thoughts on Productive

Uses of Data

* You can cost effectively meter more than
electricity

 You can use data in more than one way
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Using Time Series Data for
Project Development

~

Water Usage - Average Days

'—\
'

Would this barracks at a Naval Air Station be a
good target for solar water heating?

=
N

=
o

Water Usage, gpm
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Efficiency Opportunity
ldentification

Suspicion of Water Leak

Building Water Use Profile

(Thursday 15-minute intervals )
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Efficiency Opportunity
ldentification

Verification of Water Leak
Building Water Use Profile

(Saturday 15-minute intervals )
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L eak Detection

Residential Water Use
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What Works Best for You?

e Cost allocation:

— Can building occupants (programs) benefit
from reducing energy use?
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What Works Best for You?

o Utility procurement analysis:
— Does your utility offer multiple rate schedules?

e Energy use diagnostics:
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What Works Best for You?

e Power quality:
— Have you experienced power quality problems in the
past?
— Do you have critical loads that are sensitive to power
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What Works Best for You?

 Planning and reporting:

— What are your agency’s annual utility
reporting requirements?
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Data Analysis Software

e Software a critical component
 Organizes data and assists in analysis
« Available through
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Data Analysis Software
Considerations

o Capabillities
e Ease of use

e Customer service
— Training
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guicers

* Actions = directed changes =results
 Critical to successful metering program
o Staff accomplished
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gurcers

 Review and analyze regularly

 |dentify issues/anomalies
— Impacts
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Qs

e Think beyond minimal EPAct metering
requirements

 Many potential data applications
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For More Information

g

 Bill Chvala
— william.chvala@pnl.gov

e Dave Hunt
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