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Learning ObjectivesLearning ObjectivesLearning ObjectivesLearning Objectives

1 Understand the distinctions and complementary elements of1. Understand the distinctions and complementary elements of 
‘operational’ (such as Energy Star) and ‘asset’ commercial 
building energy ratings;

2 Understand the value of enhanced access to information2. Understand the value of enhanced access to information 
about commercial building energy performance as a means to 
encourage investment in energy efficiency improvements;

3. Understand the results and key findings of the Massachusetts 
Building Asset Rating pilot;

4. Understand the status, opportunities, and challenges of state , pp , g
and federal building asset rating initiatives and their 
implementation.



AgendaAgendaAgendaAgenda

 Introduction
 BAR Pilot Program

• Goals and Objectives
• Phase 1 & Phase 2: Overview

 Phase 2 Analysis and Evaluation Findings
• Methodology• Methodology
• Evaluation 
• Recommendations

 Asset Ratings and local energy ordinances
• Opportunities for Policies and Market Applications



BAR Pilot Program FundersBAR Pilot Program FundersBAR Pilot Program FundersBAR Pilot Program Funders



BAR Pilot Program PartnersBAR Pilot Program Partners

ANALYST TEAMSANALYST TEAMS

BAR Pilot Program PartnersBAR Pilot Program Partners

TECHNICAL & PROCESS CONSULTANTSTECHNICAL & PROCESS CONSULTANTS

POLICY, PROGRAM & STRATEGIC DEVELOPMENTPOLICY, PROGRAM & STRATEGIC DEVELOPMENT



BAR Pil t P S h tBAR Pil t P S h tBAR Pilot Program SnapshotBAR Pilot Program Snapshot

EUI
(kBTU/sf)

Calibrated 43 46Calibrated 43 46
Operational 43 42
AssetAsset 51 51

Energy Star Score 
(0‐100) 100 97
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BAR Pilot Program GoalsBAR Pilot Program GoalsBAR Pilot Program GoalsBAR Pilot Program Goals

Office buildings are an efficiency resource : 38% electric and 55% gas savings potential for MA 

 f ff Identify cost-effective, scalable methods to assess 
existing buildings and systems 

 “Apples-to-apples” comparison of building energy Apples to apples  comparison of building energy 
performance 

 Connect owners with efficiency programs



BAR Pilot Program: Cost Effective MethodsBAR Pilot Program: Cost Effective MethodsBAR Pilot Program: Cost Effective MethodsBAR Pilot Program: Cost Effective Methods

 Identify cost-effective, scalable methods to assess “as-y ,
built” building and systems

• Traditional ASHRAE Level 2 audit: $20 000-$25 000+Traditional ASHRAE Level 2 audit:      $20,000 $25,000+
without comparable results

• BAR audits:                                          $6,000-$8,000 
with comparable results



BAR Pilot Program: Asset Based ComparisonBAR Pilot Program: Asset Based ComparisonBAR Pilot Program: Asset Based ComparisonBAR Pilot Program: Asset Based Comparison

 Compare energy performance between office buildings p gy p g
independent of tenancy and weather
• Provide whole building and end-use assessment numbers

BAR id EUI i t i f b ildi• BAR provides EUI comparison metrics for building owners
• Asset score normalizes lighting schedules, plug loads, etc. 

to compare to other buildings



BAR Pilot Program ObjectivesBAR Pilot Program Objectives

 Develop protocols for collecting building data, modeling 

BAR Pilot Program Objectives BAR Pilot Program Objectives 

p p g g , g
and reporting for the final building level reports

 Testing the efficacy of streamlined audit tools
 Document lessons learned to accelerate development 

of market-ready solutions
 Connect buildings to utility incentives Connect buildings to utility incentives



BAR Pilot Program Phase 1: OverviewBAR Pilot Program Phase 1: OverviewBAR Pilot Program Phase 1: OverviewBAR Pilot Program Phase 1: Overview

 11 buildings: ASHRAE Level 2 g
Audits + BAR analyses 

 Stress test across building types
• Construction date: 1871 to 2010 
• Size: 32 000 to 1 025 000 sq ft• Size: 32,000 to 1,025,000 sq ft 
• Height: 4 to 40 floors 
• Metering: Interval / monthly 

 City Partners: Boston, Cambridge 



BAR Pilot Program Phase 1: FindingsBAR Pilot Program Phase 1: Findings

• Strong correlation between traditional [audit] and BAR 

BAR Pilot Program Phase 1: FindingsBAR Pilot Program Phase 1: Findings

g [ ]
analysis, while new tools identified more opportunities 

• Analysis of building assets requires clear, standardized 
guidelines to generate consistent results

• Site visits validate modeling assumptions• Site visits validate modeling assumptions
• Specialized areas need particular attention  (e.g. data 

centers, retail spaces)
• Building size and age alone do not appear correlated with 

energy consumption



BAR Pilot Program Phase 1: FindingsBAR Pilot Program Phase 1: FindingsBAR Pilot Program Phase 1: FindingsBAR Pilot Program Phase 1: Findings

 Need for clear analysis and reporting protocolsy p g p
Square footage.

Reported Sq 
Ft

768,054 580,000 602,000 793,168

Reported EUI  63 81 78 54

Common SF 
EUI

62 60 60 55



BAR Pilot Program Phase 2: OverviewBAR Pilot Program Phase 2: OverviewBAR Pilot Program Phase 2: OverviewBAR Pilot Program Phase 2: Overview

 30+ office buildings g
• varying size, type, age, location

 Streamlined Modeling & 
Reporting protocol 

 Conducted Analysis
S t l l l i• System-level analysis 

• ENERGY STAR Score 
 Streamlined energy data-sharing Streamlined energy data sharing 
 Results: Fall 2014 



BAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: Approach

C lib t d A t l M d l d E U

BAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: Approach

•Calibrated – Actual Modeled Energy Use
•Operational – Weather Normalized
•Asset – Occupancy Normalizedp y

15



BAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: Approach

EUI
(kBTU/sf)

Calibrated 43 46Calibrated 43 46
Operational 43 42
AssetAsset 51 51

Energy Star Score 
(0‐100) 100 97
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BAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: Approach

Cooling, heating, and lighting offer largest energy reduction potential
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BAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: ApproachBAR Pilot Program Phase 2: Approach BAR Pilot Program Phase 2: Approach 

 Each team provided a set of recommended Energy p gy
Conservation Measures (ECM) upgrades

 Utility representatives received reports and attended 
b ildi tibuilding meetings

 Commonly recommended ECMs: Commonly recommended ECMs:
• LEDs (exit signs, stairwells)
• Network lighting controls (incorporation into BAS)
• Equipment upgrades, Cx

• chiller plant optimization
• VFDs• VFDs



BAR Pilot Phase 2: Initial FindingsBAR Pilot Phase 2: Initial FindingsBAR Pilot Phase 2: Initial FindingsBAR Pilot Phase 2: Initial Findings

15040

51

kBt / ft2

Ranks 2nd out of 30

15040 kBtu / ft2

Best Worst

Common Modeling Challenges
• Special uses: data spaces first floor retail kitchens• Special uses: data spaces, first floor retail, kitchens
• Aging mechanical systems / control deficiencies
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Streamlined Energy Modeling ProtocolsStreamlined Energy Modeling ProtocolsStreamlined Energy Modeling ProtocolsStreamlined Energy Modeling Protocols

 Methodology and gy
Normalization
• Data Collection

B ildi A• Building Area
• Parking lighting and 

HVAC
• Unique Spaces
• BAR Asset Defaults



Streamlined Energy Reporting ProtocolsStreamlined Energy Reporting ProtocolsStreamlined Energy Reporting ProtocolsStreamlined Energy Reporting Protocols

 Reports Standardsp
• Format
• Graphics
• Consistency across 

teams



BAR Methodology: Utility Data CollectionBAR Methodology: Utility Data CollectionBAR Methodology: Utility Data CollectionBAR Methodology: Utility Data Collection

UTILITIES ANALYST TEAMSDATA COLLECTION



BAR Methodology:BAR Methodology: Building Data & SBuilding Data & Siteite VisitVisit

Building data and site visit 

BAR Methodology: BAR Methodology: Building Data & SBuilding Data & Siteite VisitVisit

g
• Survey
• Pre-visit Meeting
• Site Visit



BAR Methodology: Analysis toolsBAR Methodology: Analysis toolsBAR Methodology: Analysis toolsBAR Methodology: Analysis tools



BAR Methodology: Modeling AnalysisBAR Methodology: Modeling AnalysisBAR Methodology: Modeling AnalysisBAR Methodology: Modeling Analysis

•Weather  and Parking 
are normalized

• Actual consumption
• Bill analysis

•Typical Occupant
•Operational Parametersare normalized

• Compares to Port-
Folio Manager

y Operational Parameters 
are normalized
•DOE Asset rating tool



BAR Evaluation: Energy Use AnalysisBAR Evaluation: Energy Use AnalysisBAR Evaluation: Energy Use AnalysisBAR Evaluation: Energy Use Analysis



BAR Evaluation: End Use AnalysisBAR Evaluation: End Use AnalysisBAR Evaluation: End Use AnalysisBAR Evaluation: End Use Analysis



BAR Evaluation: Reports ObservationsBAR Evaluation: Reports Observations

Operational changes made  in 
July are noticeable

BAR Evaluation: Reports ObservationsBAR Evaluation: Reports Observations

July are noticeable

Operational or controls 
improvements in the shoulder 
seasons are noticeableseasons are noticeable

Most of the building lighting is 
not controlled by occupancy 
sensors

Early start up time can be revised

High pump-related energy duringHigh pump-related energy during 
unoccupied hours should be 
investigated in the data areas
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BAR Evaluation: Analysts’ reports reviewBAR Evaluation: Analysts’ reports reviewBAR Evaluation: Analysts’ reports reviewBAR Evaluation: Analysts’ reports review



BAR Evaluation: Analysis ReviewBAR Evaluation: Analysis Review Building 28Building 28BAR Evaluation: Analysis ReviewBAR Evaluation: Analysis Review–– Building 28Building 28

2

Calibrated 84 88

kBtu / ft2

4
Operational 99 112
Asset 94 140Asset 94 140

Energy Star Score 
(0‐100) 82 88



BAR Evaluation: Analysis ReviewBAR Evaluation: Analysis Review Building 28Building 28BAR Evaluation: Analysis Review BAR Evaluation: Analysis Review –– Building 28Building 28

94
Ranks 23th out of 30

15040

9
kBtu / ft2

Best Worst

140

M d li Ch llModeling Challenges
•Joined buildings & varying envelopes

•HVAC systems calibration



BAR Evaluation: AnalysisBAR Evaluation: Analysis Building 9Building 9BAR Evaluation: Analysis BAR Evaluation: Analysis –– Building 9Building 9

2

Calibrated 154 149

kBtu / ft2

Operational 150 155
Asset 130 1543 54

E  S  Energy Star 
Score 

(0‐100)

93



BAR Evaluation: AnalysisBAR Evaluation: Analysis Building 9Building 9BAR Evaluation: Analysis BAR Evaluation: Analysis –– Building 9Building 9

130
Ranks 30th out of 30

16040

154

kBtu / ft2

Best Worst

M d li Ch ll

154

Modeling Challenges
•Data center & kitchen



BAR Evaluation: Findings and RecommendationsBAR Evaluation: Findings and RecommendationsBAR Evaluation: Findings and RecommendationsBAR Evaluation: Findings and Recommendations

 Protocols Enhancements
• Impacts of low performing systems
• Meter data quality
• Modeling input methodology and unique spaces
• Renewable energy use
• Site visitsSite visits
• Study Period 



BAR Evaluation: Findings and RecommendationsBAR Evaluation: Findings and RecommendationsBAR Evaluation: Findings and RecommendationsBAR Evaluation: Findings and Recommendations

 Analysts teams Approachy pp
• Modeling tools

• Input interpretation
O t t d t t d t• Output and automated reports

• Analysts team experience and methods (individual & 
combined)

• LPD calculation
• Recommended ECMs
• Reported scheduleReported schedule
• Reported end use granular data (owner friendly)



BAR Pilot Program: Next Steps & Phase 3BAR Pilot Program: Next Steps & Phase 3BAR Pilot Program: Next Steps & Phase 3BAR Pilot Program: Next Steps & Phase 3



BARBAR Pilot Program: Phase 2Pilot Program: Phase 2 CloseoutCloseout

• On‐site report presentation meetings with 

BAR BAR Pilot Program: Phase 2 Pilot Program: Phase 2 CloseoutCloseout

On site report presentation meetings with 
building/facilities team and energy efficiency 
investment decision‐maker

• Include Utility energy efficiency program 
staff
 19/31 willing to share reports with PAs

• Follow‐up survey to learn of participant 
experience and reaction to asset rating reports
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BARBAR Pilot Program: Phase 2 &Pilot Program: Phase 2 & 3 Final Reports3 Final Reports

P i  E   Utilit     t  d t

BAR BAR Pilot Program: Phase 2 & Pilot Program: Phase 2 & 3 Final Reports3 Final Reports

• Peregrine Energy ‐ Utility energy meter data
Best practices on meter data collection
SMMA  E l i     f Ph  • SMMA – Evaluation report of Phase 2 teams
– 2 Protocols: Modeling and Reporting
Evaluation of Phase 2 results – Evaluation of Phase 2 results 

• DOER & NEEP – Final Report
Phase II Results and findings– Phase II Results and findings

– Best practices
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BAR Pilot Program: Phase 3BAR Pilot Program: Phase 3 Massachusetts & BeyondMassachusetts & Beyond

Inform national conversation around asset 

BAR Pilot Program: Phase 3 BAR Pilot Program: Phase 3 -- Massachusetts & BeyondMassachusetts & Beyond

Inform national conversation around asset 
rating design standards
Industry and market driversIndustry and market drivers

Protocols for audit and reporting

39



BAR and US DOE Asset Rater PilotBAR and US DOE Asset Rater PilotBAR and US DOE Asset Rater PilotBAR and US DOE Asset Rater Pilot

Ongoing CollaborationOngoing Collaboration

• 10 buildings in DOE Asset • 10 buildings in DOE Asset 
Rater phase 1

• 20 buildings in DOE Asset • 20 buildings in DOE Asset 
Rater phase 2

• Sharing findings and building Sharing findings and building 
analysis



BAR Pilot Program & Other StatesBAR Pilot Program & Other StatesBAR Pilot Program & Other StatesBAR Pilot Program & Other States

 Massachusetts – Office BAR pilot
 California – Building Energy Asset Rating System 

(BEARS)(BEARS)
 New York – Multi-Family Asset Rating



BAR & Building Disclosure OrdinancesBAR & Building Disclosure OrdinancesBAR & Building Disclosure OrdinancesBAR & Building Disclosure Ordinances



BAR Pilot Phase 3BAR Pilot Phase 3 Market opportunity in MAMarket opportunity in MABAR Pilot Phase 3 BAR Pilot Phase 3 -- Market opportunity in MAMarket opportunity in MA

 BERDO (B t ) BERDO (Boston) 
 Requirement for highest 25% energy 

users to have ASHRAE Level II or 
equivalent audit within 5 years.

 BEUDO (Cambridge) BEUDO (Cambridge)
 No Requirement as yet, but voluntary 

market need to improve building 
Energy Star Portfolio Manager scoreEnergy Star Portfolio Manager score



Energy Star DisclosureEnergy Star Disclosure USUS MarketMarket isis GrowingGrowingEnergy Star Disclosure  Energy Star Disclosure  -- US US Market Market is is GrowingGrowing



BARBAR Pilot ProgramPilot ProgramBAR BAR Pilot ProgramPilot Program

Thank you!Thank you!


