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Links:
· http://www.etcc-ca.com/sites/default/files/reports/ET12PGE5312_EMIS_SoftwareBaselineModeling_ModelAnalysis_0.pdf
· http://www.etcc-ca.com/sites/default/files/reports/ET12PGE5312_EMIS_SoftwareBaselineModeling_TestProtocol_0.pdf
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links:
· http://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=6217393
· http://link.springer.com/article/10.1007/s12053-010-9084-4
· http://eetd.lbl.gov/sites/all/files/publications/lbnl-2899e.pdf
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Sub-App Two: Energy Savings Measurement Application

Challenge

Measure the savings in
energy use (kWh) from a
change in the control system
operation provides whole-
building performance data to
help evaluate energy-
efficiency strategies.

Objective

Provide a measurement tool
that automates the
development of a standard
baseline model to measure
changes in whole-building
energy use over a given
period before and after an
intervention.

Implementation

The Energy Savings
Measurement Tool provides a
cumulative savings
comparison against a
standard baseline energy use
model to measure energy
savings accumulated over a
given time period.
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Inputs
The inputs for the energy savings measurement application
are:

1. interval load data (1-hour frequency or faster)

2. long-term baseline load shape predicted before an
efficiency action

3. date at which the efficiency action was undertaken

Outputs
The outputs for the energy savings measurement application
are:

1. difference between actual load and baseline load for each
time interval after the efficiency action

2. cumulative savings from the efficiency action to the
present

3. energy savings expressed in kWh/sf

4. energy savings expressed as a percent of whole-building
baseline load

Related Resources

Piette,Mary Ann,Jessica Granderson, Michael
Wetter,and Sila Kiliccote.

“Intelligent Building Energy Information and
Control Systems for Low-Energy Operations

and Optimal Demand Response.’,
IEEE Design and Test of Computers 29,no.4
(2012): 8-16.LBNL-5894E,2012.

Granderson,Jessica,Mary Ann Piette,and Girish
Ghatikar.

“Building Energy Information Systems: User
Case Studies.”,

Energy Efficiency ,February 2011,Vol.4,No. 1,
pp.17-30.LBNL-3701E, 2010.

Granderson,Jessica,Mary Ann Piette, Girish
Ghatikar,and Phillip N.Price.
“Building Energy Information Systems: State of

the Technology and User Case Studies.”,
LBNL-2899E, 2009.
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Application Results

Cumulative Energy Savings: 7 2 MWh over 19 months
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Measurement and Verification (M&V) Application

The M&YV Application consists of two sub-applications,the Demand Response Measurement
Application and the Energy Savings Measurement Application.
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Sub-App One: Demand Response Measurement Application

Challenge Objective Implementation

Actions taken for demand Determine the effectiveness The DR Measurement Tool
response (DR) events need to of demand response (DR) compares the electric load

be measured to provide events by quantifying the shape during a DR event to
information on how well they change in hourly electric the short-term model

have reduced peak electric loads. available from the Baseline
loads. Load Shape Tool against

baseline predictions to
determine moment-by-
moment savings.
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Inputs Related Resources

The inputs for the demand response measurement application Price PN, Granderson J, Sohn MD. Addy N, and
are: Jump D.
“Open Source Baseline Modeling Method
1. demand response event time Testing with over 400 Commercial Building

. . Energy Data Sets: Performance Metrics and
2. 15-minute power data during DR event Implications for Software Testing Protocols.”

3. electricity use for the entire day Lawrence Berkeley National Laboratory Report

4. outside-air temperature in preparation, September 2013.

5. baseline load shape Price PN, Granderson J,Sohn MD,Addy N,and
Jump D.
“Commercial Building Energy Baseline
OUtPUtS Modeling Software: Performance Metrics and
The outputs for the demand response measurement Model Testing with Open Source Models and

Implications for Proprietary Software Testing.”,
PG&E Final Report ET Project Number

application are:

, o ET12PGES5312
1. DR savings as a percentage of whole-building load (%)
2. difference between actual and baseline power for each Jump, D, Price PN, Granderson J,and Sohn MD.
15-minute interval during each DR event (kW and W/sf) Functional Testing Protocols for Commercial
) ) Building Efficiency Baseline Modeling
3. difference between actual and baseline load shape (kw) S oftware.”
for whole day PG&E Final Report ET Project Number
ET12PGES5312

4. average power reduction during each DR event,in
absolute terms (kW) and as a percentage of baseline
average power during the event

5. change in energy use (increase or decrease) over each
entire DR day (kWh)
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