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PRE-DECISIONAL

Information included in this document
is for discussion purposes and does
not constitute the final program
design.

FOR INFORMATION ONLY
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U.S. DEPARTMENT OF Energy Efﬁciency &

Program Goals ENERGY Renewable Energy

« Facilitate cost-effective investment in energy efficiency and reduce
energy use in the commercial building sector

« Establish a national standard for voluntary commercial building
asset rating

« Create a tool to help building owners identify and implement
actionable strategies to improve commercial building efficiency

— Ensure that ratings are credible
— Ensure that rating program is scalable
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U.S. DEPARTMENT OF Energy Efﬁciency &

PrOjQCt Timeline ENERGY Renewable Energy
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U.S. DEPARTMENT OF Energy Efﬁciency &

WOI’kShOp Objec'tives ENERGY Renewable Energy

« Objectives:

— Engage stakeholders in the program design process and reach a
common understanding

— Share PNNL team’s progress and findings to date
— Collect direct feedback on the key program elements
— Plan for the pilot test and engage early adopters
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U.S. DEPARTMENT OF Energy Efﬁciency &

Agenda: Day 1 (Morning SeSSion) ENERGY Renewable Energy

9:00 — 9:30 a.m. Opening remarks
— Program overview
— Project schedule

* 9:30 - 11:00 a.m. Key elements options of the Asset Rating
program (PNNL Presentation)

— Market research and outreach (interviews, focus group study, and RFI)
— Asset rating basic metrics
— Asset rating scale

 11:00 — 11:15 p.m. Break
* 11:15-12:00 p.m. Questions and discussions
 12:00 — 1:00 p.m. Working lunch (discussions and summary)
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U.S. DEPARTMENT OF Energy Efﬁciency &

Agenda: Day 1 (Afternoon SQSSion) ENERGY Renewable Energy

1:00 — 2:30 p.m. Asset rating tool (PNNL Presentation)
— Modeling methodology
— Asset rating web tool (under development) demo
— Data inputs
— Model outputs
— Asset rating certificate and report
« 2:30 — 2:45 p.m. Break

* 2:45-4:00 p.m. Questions and discussions
* 4:00-4:30 p.m. Summary
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U.S. DEPARTMENT OF Energy Efﬁciency &

Agenda: Day 2 ENERGY Renewable Energy

8:30 — 9:00 a.m. Pilot project (PNNL Presentation)
— Pilot test plan
— Quality assurance

* 9:30 -10:00 a.m. Questions and discussions

* 10:00 - 11:30 a.m. Unresolved questions or concerns from Day 1
 11:30 a.m. - 12:00 p.m. Summary and path forward

 12:00 p.m. Workshop adjourned

 1:00 - 5:00 p.m. PNNL team is available to schedule individual
meetings on related topics based on stakeholder’s interest.
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

SESSION No. 1

Asset Rating Program Design
9AM-12PM, December 8, 2011
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U.S. DEPARTMENT OF Energy Efﬁciency &

Market ResearCh and OUtreaCh ENERGY Renewable Energy
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Market Research & Outreach

Interviews
and In-person
meetings
(60+)

Literature
Review
(65+)

(RFI) (400+)
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.S. DEPARTMENT OF Energy Efficiency &

Existing Building Stock ENERGY | renowavie Energy

» The majority of the U.S. building stock was built prior to 1989.
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U.S. DEPARTMENT OF Energy Efﬁciency &

BUllding Demographics ENERGY Renewable Energy

« Ninety percent of commercial structures are less than 50,000 s.f.,
encompassing 51% of the total commercial floorspace.

Distribution of U.S. commercial building stock by size
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U.S. DEPARTMENT OF Energy Efﬁciency &

Owner DemOgraphiCS ENERGY Renewable Energy

« Half of commercial buildings under 50,000 SF are owner occupied.
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U.S. DEPARTMENT OF Energy Efﬁciency &

UseS Of Asset Rating ENERGY Renewable Energy

 How do we expect the Asset Rating to be used?
— Scenario 1: Owner occupied, Small buildings

A utility-based ranking alone does not identify the improvement
opportunities.

» Lack of resources for an advanced energy audit
— Scenario 2: Owner occupied, large buildings

» Be recognized for energy improvements and/or high performance
features

— Scenario 3: Nonowner occupied
* Need to improve marketing value and stay competitive
— Scenario 4: Building portfolio owners
» Need to compare building values and identify portfolio strategies
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U.S. DEPARTMENT OF Energy Efﬁciency &

BUlIding Types ENERGY Renewable Energy

« The asset rating (AR) tool development will first focus on building
types that do not have special internal load requirements and have
adequate information sources to establish a reliable rating system.
Building types would be included in the rating system beginning with
simpler types and later including more complex types:

— Tier 1: office, school, retail, warehouse, and assembly
(adequate information resources from CBECS + inference data)
— Tier 2: Mixed-use buildings, lodging, food service, food sales
(limited information sources from CBECS + inference data)
— Tier 3: Data center, laboratory, refrigerated warehouse, and health care

(very limited information sources + little inference data)
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U.S. DEPARTMENT OF Energy Efﬁciency &

Target AUdience ENERGY Renewable Energy

* Primary audience: Stakeholders with a
direct interest in the efficiency of a
building can use asset ratings: Objective: Market Transformation

— Owners
— Investors
— QOperators

— Investors, lenders, and appraisers
— Occupants

» Secondary audience: stakeholders who
may wish to incorporate asset ratings
into other programs:

— Local governments

— Ultilities

— Green building rating systems
— Building designers
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U.S. DEPARTMENT OF Energy Efﬁciency &

Targe't AUdience ENERGY Renewable Energy

Stakeholders Issues Potential Solutions

*Non-standardized buildings
*Financing (mortgage, collateral, cost)
Cash Flow  *Rating Accuracy/Validity/ |building,

. = education
Scale - relative vs. fixed -Transparency training

to ESPM.
Interoperability.
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U.S. DEPARTMENT OF Energy Efﬁciency &

Targe't AUdience ENERGY Renewable Energy

Potential Solutions

Stakeholders Issues

/
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«Job Creation
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*Energy Availability, Security
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U.S. DEPARTMENT OF Energy Efficiency &

FirSt RFI ENERGY Renewable Energy

* August 8 — September 22, 2011
e 52 unique respondents
* 400+ specific comments
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U.S. DEPARTMENT OF Energy Efﬁciency &

FOCUS Groups ENERGY Renewable Energy

* Four held to date
« 166 people invited
* 6 — 8 participants per group

 Future locations?

— Considerations: local utility
cost and labor cost
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U.S. DEPARTMENT OF Energy Efﬁciency &

Programmatic ReVieW ENERGY Renewable Energy

* Which programs
« Lessons Learned
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U.S. DEPARTMENT OF Energy Efﬁciency &

Benefits Of AR Program ENERGY Renewable Energy

WHAT WE HEARD...

« Owners and operators can benchmark their building against peers

— Evaluate a building’s installed systems with standardized operating
assumptions

« Owners, lenders, and buyers gain insight into building’s value
— Distinct from maintenance and occupant behavior

« Owners gain insight into potential for capital improvements to increase
energy efficiency & reduce costs

« Operators can better understand quality of operations (when asset rating
is used in conjunction with operational rating)

« Operators gain insight into potential for operating improvements to
increase energy efficiency & reduce costs (when asset rating is used in
conjunction with operational rating)

» Potential tenants gain insight into relative long-term costs of buildings
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U.S. DEPARTMENT OF Energy Efﬁciency &

FOCUS Group ENERGY Renewable Energy

« How do you currently evaluate the energy efficiency of your buildings?

— Some buildings - not all - raw data

— Energy Star Portfolio Manager as baseline
— Compare to CBECS 2003

— Year over year comparison

— Cost per square foot
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U.S. DEPARTMENT OF Energy Efﬁciency &

FOCUS Group ENERGY Renewable Energy

 When you decide to purchase, make capital improvements to, or
divest of a property, in what way does its energy use and/or
efficiency fit into your decision-making process?

— Start with ES rating goal of at least 50, typically 75 or higher, as well as
ability to move toward LEED status

— Re-commission properties - look for low hanging fruit, then 5 and 10
year working plans

— Historical operating expenses and physical plant (HVAC). More
concerned about replacement costs than energy expenses

— ROI of energy initiatives and payback period
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U.S. DEPARTMENT OF Energy Efﬁciency &

FOCUS Group ENERGY Renewable Energy

 When you're trying to invest capital into making improvements to
improve the energy efficiency, what types of information would be
helpful?

— Energy audit

— Cost benefit analysis

— Payback period

— Each building is unique - both in investment direction as well as in use.
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Key Design Criteria - Input informs us.oeeanwentor | Energy Efficiency &

Output ENERGY Renewable Energy

« Rating validity must be ensured
— Rigor must be balanced with cost

— Clear reference points (sqg. footage, building type classification,
normalization factors)

— Compliance (quality control, quality assurance - auditing, spot checks)

« Competency of raters
« Official rating requires sign-off by professional.

« Enforcement likely to be at the State or Municipal level through their own
rating and disclosure policies.

* Low cost (balanced with validity of results)

» Reflect Incremental improvement

« Actionable strategies

« Training, education and outreach necessary

* Integration with operational performance data (e.g. through linkage with
Energy Star Portfolio Manager

* Linkage with existing systems (ESPM, LEED, ASHRAE bEQ, state
programs, third party applications)
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.S. DEPARTMENT OF Energy Efficiency &

Key Findings ENERGY Renewable Energy

Vg

Diagnostic

Business Model o
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U.S. DEPARTMENT OF Energy Efﬁciency &

Key Findings ENERGY Renewable Energy

“Our buildings have so many different tenants with different uses
that it is difficult to sort out what is the occupant vs. the building.”
Institutional Investor/Owner

“Energy Managers’ Top Priority Is Benchmarking Facility
Energy Performance.”

“Tracking facility energy performance data on an increasingly
granular level is a growing priority for energy managers.”
E Source Energy Management Survey 2011

“Measure Understand Manage”

ESource Survey Respondent
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U.S. DEPARTMENT OF Energy Efﬁciency &

Key Findings ENERGY Renewable Energy

“An asset rating system would evaluate the existing building’s
potential performance. If that were available alongside an
actual performance data point, the industry would have a
very powerful tool to accelerate capital investment for
financial and environmental returns.”

“An AR Label is a reflection of modeled energy efficiency - how
efficient, in this case, is a commercial property, on paper. The
actual “in-use” performance of the building is strongly
dependent on operations an maintenance as well as plug loads
and occupant behavior. Ideally an AR energy label is
accompanied by some kind of “in use” label like Energy Star.”

Engineer
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U.S. DEPARTMENT OF Energy Efﬁciency &

Key Themes ENERGY Renewable Energy

* Integration with Energy Star and other rating programs

“Given the extent of Portfolio Manager’s
market penetration, | think that first
and foremost it is in the industry’s
interest that any new government
programs leverage the existing web
and information portal.”
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U.S. DEPARTMENT OF Energy Efﬁciency &

Asset Rating and ENERGY STAR ENERGY Renewable Energy

ENERGY STAR Portfolio Manager | Asset Rating Tool

¢ Develop different scenarios to Measured EUI (NF;rﬁ;ﬁitfngngu) Modeled EUI What does it mean?

help AR users to understand how A=B A=B A<E
to use the information provided by o

the asset rating tool and P QE

ENERGY STAR Portfolio A<B

A<B A=B
Manager. —

A<B
A>B A=B A=B
A>B

Asset Rating A<

A>B A=B

— Modeled EUI A>B

A<B

ENERGY STAR A<B A=B

A>B

— Predicted EUI A<B
A<B A=B A=B
— Measured EUI 58
A<B
A>B A=B
A>B
A<B
A<B A=B
A>B
A<B
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

« Confidentiality of Information
« Building Type
— Start with subset that has simple building systems

— Expand to include historic, mixed-use, public housing, and federal
buildings

— Distinguish between new construction, existing buildings, and historic
buildings

« Quality Assurance - Credentials, Data, Modeling
« Data Gathering
« Efficiency Recommendations
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

The most popular topics:
« Site vs. Source

« Rating Scale

e Simulation Method
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

* Metrics: Energy / Greenhouse Gas Emission / Cost

— Cost - favor inclusion, preferred metrics vary

— Site vs. Source (slight favoring of source)

— Conversion factor (comments favor national)

— Greenhouse gas emissions (favor inclusion, but as a secondary metric)

— Renewables - some interest in including energy use information with
and without renewables
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U.S. DEPARTMENT OF Energy Efﬁciency &

RFI CommentS: Asset Rating Metrics ENERGY Renewable Energy

Summary of comments Count

Site (12) Use site energy use intensity 9
Use site and source energy usage and peak 1
demand intensity
Use site energy use intensity and cost per sq.ft. 2

Source (20) Use source energy use intensity 17
Use total source energy 3

Conversion Factor Use regional or sub-regional (eGRID) conversion 4

(19) factor
Use national conversion factor 8
Use full fuel cycle 3

GHG (7) Include GHG 7

Cost (18) Include cost information 13
Exclude cost information 3
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U.S. DEPARTMENT OF Energy Efﬁciency &

Site VS. Source Energy ENERGY Renewable Energy

« Source Energy: Maintains alignment with Energy Star Portfolio
Manager and avoids unintentional favoring of a fuel type.

- Site Energy: Simpler, more transparent, and easier to measure
with units that are easily replicated.

eere.energy.gov
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U.S. DEPARTMENT OF Energy Efficiency &

Site VS. Source Energy ENERGY Renewable Energy

Comparison of Site and Source EUI of identical buildings with different heating systems

Building A Building B Building C Building D Building E Building F
NG Boiler NG Boiler District Steam Geothermal Air Source Heat | Electric Resistance
Heating System 80% system 55% system 95% system Pump Heat
efficiency efficiency efficiency COP=4.0 COP=2.5 COP=1
Heating Fuel Natural Gas Natural Gas District Steam Electric Electric Electric
Site EUI 37 42 35 27 28 34
el 13% 0% 18% 37% 34% 19%
compared to B
Source EUI 93 99 93 89 94 114
ZeicieTletlein 6% 0% 6% 11% 6% 14%
compared to B
60 $1.20 140 7 $1.20
50 $1.00 120 7 $1.00 :
W/G\g_—a——/ 1 E"’4‘\?-—-0——@/Ei Assumption:
40 $0.80 - $0.80
S0. $0.60
" N PP e $1.00/therm
20 $0.40 304t 7 7 $0.40
10 I I . . . I $0.20 20 +— : $0.20
o . 0 | _ _ .
A B C D E F A B C D E F
B Site EUI =@Energy Cost Source EUI @™ Energy Cost

Source EUI better reflects energy cost per sq.ft.
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U.S. DEPARTMENT OF Energy Efﬁciency &

Site VS. Source Energy ENERGY Renewable Energy

* The overall site/source relationships among buildings appear similar
although source energy has greater impact on heating-dominated area.

Moderate heating and cooling

Site EUI D E FC A B
; ; ; ; ; -l — v v R v [ ; ; ; ; ; ; .
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Miscellaneo

S Water 8% us. DEPARTMENT OF | Energy Efficiency &

3% ENERGY Renewable Energy

Ventilation Heating
1% 34%

« Site: 30% lighting saving = 15% HVAC saving
« Source: 30% lighting saving > 15% HVAC saving

Lighting
22%

Cooling

Moderate heating and cooling
DE A B : 0 , 0 : :
N 5 ‘jf\ With 15% heating and 15% cooling reduction
DE T A RB . I :
o0 N > With 30% lighting reduction

DE A \B .
; Baseline EUI
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T T
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40 | Asset Rating D.C. Workshop eere.energy.gov



Miscellaneo
Service Hotyg

Water g J.s DEPARTMENT OF | Energy Efficiency &

Vm,mn ENERGY Renewable Energy

10%

Heating

0% « Site: 30% lighting saving = 15% HVAC saving
« Source: 30% lighting saving > 15% HVAC saving

Lighting
21%

Coollng
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Service Hotg i U.S. DEPARTMENT OF Energy Efﬁc'ency &

\a\;a;éer 8% ENERGY Renewable Enel’gy

A « Site: 30% lighting saving = 15% HVAC saving
Cooling « Source: 30% lighting saving > 15% HVAC saving
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U.S. DEPARTMENT OF Energy Efﬁciency &

Site VS. Source Energy ENERGY Renewable Energy

 When source energy scale is used, the variations across climate zones
tend to be smaller.

Newly constructed medium or large office buildings energy use in 16 climate zones

Medium Office Building Site EUI Large Office Building Site EUI

A4 — A4
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 0 70 80

& Average EUI 30% EUI reduction  A50% EUI reduction & Average EUI 30% EUI reduction  A50% EUI reduction

Medium Office Building Source EUI Large Office Building Source EUI
s A

0 30 60 90 120 150 180 210 240 270 0 50 100 150 200 250

& Average EUI 30% EUI reduction  A50% EUI reduction & Average EUI 30% EUI reduction  A50% EUI reduction

Data from Buildings Energy Data Book: 3.6 Office Building Markets and Companies
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U.S. DEPARTMENT OF Energy Efﬁciency &

ConverSion FaCtOI’: State Level ENERGY Renewable Energy

« State-level conversion factors are not good indicators.
— Significant energy transfer between some states.
— The source of the imported energy is difficult to account for.
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Data is from Table B-7 Net Imported Electricity
by State for 2000 (EPA 2002). Deru and
Torcellini. (2007). Source Energy and Emission
Factors for Energy Use in Buildings.
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Conversion Factor: e-Grid

* The conversion factors of most e-Grid
regions are close to national average,
except for AKMS, NWPP, NYUP, AKGD

Generating Electricity. Deru
and Torcellini. (2007). Source
Energy and Emission Factors
for Energy Use in Buildings.
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U.S. DEPARTMENT OF Energy Efﬁciency &

Site VS. Source Energy ENERGY Renewable Energy

« Conclusions:

Source Energy Use Intensity calculated from National Conversion
Factor is recommended to be the main metric for energy asset
rating.

Other metrics may also be valuable to include as outputs to users
of the rating tool.
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RFI CommentS: Asset Rating Scale ENERGY Renewable Energy

e Support 1-100 point scale:

— It is similar to Portfolio Manager, familiar to people, and easily
interpreted.

— A 100-point scale provides sufficient granular data so buildings can
show improvements over time as upgrades are made.

 Oppose 1-100 point scale:

— A 100-point interval scale will appear similar to the ENERGY STAR
scale, when in fact they represent fundamentally different
methodologies and scopes. This lack of alignment between the two
scales will make it difficult to communicate the meaning of each rating to
commercial users and could cause confusion in the marketplace.
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. Energy Efficiency &
RFI CommentS: Asset Ratlng Scale ENERGY Renewable Energy

e Support bin system:

— A 10-point scale may be the best for asset rating, as it is intended to be
a preliminary analysis
— A significant benefit to an alphabetical rating system is a decreased

need for educating the public and others on the meaning of various
letter ratings.

« Support ratio scale (like zEPI):

— The asset values of the same building characteristics should be judged
differently in each location. This issue is resolved eloquently by setting
the rating metric to be the ratio of the rated building’s energy use to that

of the same building designed to meet energy efficiency code
requirements.
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RFI CommentS: Asset Rating Scale ENERGY Renewable Energy

e Support net-zero:
— The rating scale should be singular and fixed for all buildings.
 Oppose net-zero:

— Zero-net energy would likely cause a concentration of existing building
toward the middle of the scale. It could prove beneficial to use a scale
that adjusts over time, with buildings competing for the top position.

— Zero-net energy buildings are not prevalent in today’s building stock, nor

can they be expected in the near future. As a consequence, very high-
performing buildings may not achieve the highest ratings.

e Other issue: the orientation of the scale

— If the Asset Rating went from 100 down to O for net-zero, it may be
confusing for people to remember if they wanted a high or a low
number.

— For the HERS scale, zero indicates a net zero energy use home, a great
home. In contrast, an ENERGY STAR benchmarking rating of “1”
indicates the worst possible performance.
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Ratio Based Scale (NOT recommended) ENERGY Renewable Energy

Given two identical buildings except for geometry

Building A: 45 kBtu/sqft
(Gas Heating)

Building B: 50 kBtu/sqft
(Gas Heating)

Compare to a standard reference building Compare to a code compliant version of itself

Reference building uses gas
as heating fuel and EUI
45 kBtu / sqft

Building A Score: 45/45 =1.00
Building B Score: 50 /45 = 1.11

Code compliant version of both buildings use same fuel

« Influence of geometrv considered. Building A Code Complaint: 45 kBtu / sqft (Gas Heating)
| £ ol gt' h y ; Building B Code Complaint: 50 kBtu / sqft (Gas Heating)
Ssue€ Of selecling the proper rererence Building A Score: 45 / 45 = 1.00

building. Building B Score: 50 / 50 = 1.00

« Limited fuel type in reference buildings. . Influence of geometry not considered
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Weather Normalization (for 100pt ScaIE) ENERGY Renewable Energy

Given the modeled EUI a candidate building of Type A located near Weather
Station Site B

Weather Normalized EUlg;ging1, Type A, weather site 8 =
Modeled EUlgiging1, Type A, weather site 8 X NOrmalization Coefficient ¢ o weather site 8

The normalization coefficient for a given Weather Station Site is calculated by dividing the
average of the modeled EUI of all DOE Reference Buildings modeled using weather data from the
station by the average of EUIs obtained by modeling all DOE Reference Buildings in all Weather
Station Sites.

Normalization Coefficient Type A, Weather Site B = EUIReference Building Type A, Weather Site B /

AVG EU IReference Building Type A, All Weather Sites

Assumptions
» The response of all buildings to weather is similar
* Even though the response is not identical, it will be in the same direction

 The normalized EUI is only used to develop a 100 point scale, not to represent the
building energy use, which should be the modeled EUI.
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Energy Efficiency &

Climate Zone and Weather Location ENERGY Renewable Energy

Energy Code Climate Zones

All of Alaska in Zone 7
except for the following
Boroughs in Zone 8:

Bethel Northwest Arctic
Dellingham Southeast Fairbanks
Fairbanks N. Star Wade Hampton
ﬁonmr?SI Yukon-Koyukuk Hawail, Guam,

° e and the Virgin Islands 1
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Energy Efficiency &
Renewable Energy

ENERGY

1. Modeled EUI for 9 DOE Reference
Buildings in 15 weather station sites

Weather Normalization

Los San / Fairbank
Miami__|Houston [Phoenix_|Atlanta JAngeles |Francisco [Baltimore |Albuquerque |Seattle |Chicago |Denver |Minneapolis|Helena|Dul Is
Climate Zone| 1A | 2A 2B 3A | 3B 3C 4A 4B 4C 5A 5B 6A 6B 7 8 |Average
Pre 1980 Large Office
Pre 1980 Medium Office | 73 70 76 70 56 55 71 67 61 71 66 78 72 | 83 112 71.94
Pre 1980 Small Office 77 79 83 82 64 66 92 85 80 99 90 112 |101| 126 | 180 93.69
Post 1980 Large Office 65 65 62 63 57 51 64 54 55 63 50 67 58 | 69 89 62.13
Post 1980 Medium Office | 66 63 65 60 50 51 63 58 57 66 59 71 64 | 74 98 64.50
Post 1980 Small Office 70 67 69 66 57 50 67 64 60 72 66 78 72 | 82 109 69.94
New
Construction Large Office 56 55 53 50 44 44 52 43 44 51 44 55 48 | 55 67 50.38
New
Construction Medium Office §| 51 51 51 47 41 43 50 46 45 52 47 57 51 59 75 50.81
New
Construction Small Office 52 51 53 47 41 41 51 47 47 54 49 59 54 61 83 52.25
3. Coefficient for each _ ) ) ) _ : ) ) , ) ) _ ) _ )
building obtained by 1.01 0.97] 1.06] 0.97] 0.78] 0.74 0.99 0.93 0.85 0.99] 0.92 1.08/1.00] 1.15] 1.56
dividing its EUI, by (2) 0.82] 0.84] 0.89 0.88( 0.68] 0.70] 0.98 0.91] 0.85 1.06] 0.96 1.201 1.08] 1.34] 1.92
S~ 1.05] 1.05| 1.00f 1.01] 0.92] 0.82] 1.03 0.87] 0.89] 1.01] 0.89 1.08/ 0.93] 1.11] 1.43
1.02] 0.98 1.01f 0.93] 0.85 0.79] 0.98 0.90] 0.88] 1.02] 0.91 1.1010.99 1.15] 2. Average EUI
.. 1.000 0.96] 0.99[ 0.94] 0.82] 0.79 0.96 0.92] 0.86] 1.03] 0.94 1.12] 1.03] 1.17] of the same
4. Normalization e .
Coefficient for each 1.11 1.09] 1.05( 0.99] 0.87] 0.87] 1.03 0.85 0.87] 1.01] 0.87 1.09 0.95 1.09 building in all
Climate Zone (average of 1.000 1.00f 1.00[ 0.92] 0.81] 0.85 0.98 0.911 0.89 1.02] 0.92 1.121 1.00] 1.16 climate zones
coefficient of 9 9 1.000 0.98 1.01f 0.90] 0.78] 0.78 0.98 0.90] 0.90] 1.03] 0.94 1.131.03] 1.17] 1.59
cricient or = 101 008 o84l o8 099 089 083l 100 0011 1q[goo 114 14
blu"u"'gb’ Av T.070[ 0.993] 1.0071] 0.956] 0.824]  0.799[  1.004] 0.890[ 0.880[ 1.018] 0.9711 1.108]0.993[ " 1.158]  1.525]

Calculated for 15 Climate Zones based on EUI (kBtu/ft2/yr) from DOE Commercial Reference Buildings, September 2010
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Example: Medium office (new construction) ENERGY

Renewable Energy

Climate Zone|8 (20 :Lites)

Climate Zone|7 (53 Sites)

Climate Zone |6B (28 Sites)

Climate Zone|6A (125 Sites)

‘IimatI Zone|5B (56 Sites)

Climate Zone|5A (177 Sites

S’
G
o

‘IimatI Zone|4C (23 Sites)

Climate Zone |4B (30 Sites)

Climate Zone

Climate Zone|4A (152 Sites

Climate Zone|3C (41 Sites)

EUI Modeled and

é rmalized Using
15 Coefficients

\

Climate Zone|3B (32 Sites)

Climate Zone|3A (122 Sites

Climate Zone|2B (38 Sites),

EUI Modeled

Climate Zone|2A (60 Sites),

Climate Zone|1A (16 Sites)

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100
EUI kBtu / sqft
= Modeled EUI kBtu/sqft = EUI Normalized kBtu/sqft AAverage EUI kBtu/sqft @Average EUI Normalized kBtu/sqft
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U.S. DEPARTMENT OF Energy Efﬁciency &

Weather Normalization ENERGY | renowable Energy

 \Weather normalization reduces the standard deviation of modeled EUI.

Descriptive Statistics: DOE Reference Building Medium Office Modeled EUI and
Modeled EUI Normalized using 15 coefficients

All EUl Normalized All EUl Normalized
All EUI (15 Coefficients, (973 Coefficients,
one per Climate Zone) one per Weather Site)

Mean 51.50 51.33
Standard Error 0.16 0.09
Median 50.64 50.99
Mode 46.95 46.59
['Standard Deviation 5.01 2.79 |
Sample Variance 25.06 7.79
Kurtosis 13.17 2.22
Skewness 2.64 0.69
Range 52.02 2L
Minimum 42.52 40.35
Maximum 94.54 63.88
Sum 50114.05 49946.43
Count 973.00 973.00
Coefficient of Variation 9.72 5.44
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Weather Normalization ENERGY | renowable Energy

1. Modeled EUI for 9 DOE Reference
Buildings (local code compliant) in
973 weather station sites

/

DOE Reference Building (Offices) Modeled EUI /
Climate zone 1A 2A 2B(3A|3B|3B[3C|4A|4B[4C|5A[SB|6A|6B| 7 | 8
Weather Station Site 1 Site 2 |...| Site 16 | Site 1 Site 2 |...| Site 60 {
Large Office
Pre 1980 Medium Office
Small Office
Large Office
Post 1980 Medium Office
Small Office
Large Office
New Construction [Medium Office
Small Office
Average EUI for each station M ARG TAAVGITAAVG |1AAVG| | 1AAVG
Normalization Coefficient (Average E A/AA\\//% ziﬁe !
station / Average EUI for all buildin
Bldgs)
. / /
2. Average EUI for 9
buildingg in each 4. Normalization coefficients for 5 Av?rage EUltor g7t
weather site each weather site: (2) divided by (3) buildings
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Example: Medium office (new construction)

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Climate Zone

8 (20 tLites)

(

Climate Zone

7 (53 Sites)

(

Climate Zone

6B (28

Sites)

(

Climate Zone

6A (1

5 Sites) :

Climate Zone

5B (56

Sites)

(

:Iimatj Zone

5A (17

7 Sites

—

Zone

4C (23

Sites)

(

‘IimatI
Climate Zone

4B (30

Sites)

Climate Zone

(

Climate Zone

4A (15

2 Sites

(

Climate Zone

3C (41

Sites)

(

Climate Zone

3B (32

Sites)

Climate Zone

3A (12

2 Sites)

Climate Zone

2B (38

Sites)

Climate Zone

2A (60

Sites)

Climat¢ Zone

1A (16

Sites)

10 15 2

0 25

Modeled EUI kBtu/sqft

30 3

5 40 4

A Average EUI kBtu/sqft
—Normalized EUI (973 Coefficients)
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220
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Setting the width of scales

Use CBECS measured data to test how
the distribution of scores is changed

when different EUI values are selected 5
for the non-zero end of the scale. o
The diagrams show scales using 20
several different EUI values for the o

80

endpoint. 80 11

40 +

CBECS data is NOT used to create 271

asset rating.
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200

1 pt=150 EUI 180
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ENERGY Renewable Energy

Office buildings

[T pt=200EUI

100 pt=0 EUI

(«:,\0,@(19,{/0,56%6@gabcbb@qg;,@,\b%s%bgoqﬁ@
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Original 200 =200 10% Reduction

100 pt=0 EUI 160 1
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Original 250 ®250 10% Reduction
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1'1 00 POint Scale ENERGY Renewable Energy

Office buildings 1 pt=150 EUI

 Asset rating scale should 20 10% energy reduction ' © o
reflect building energy 200

improvement overtime. o |
120 +
100 +
80 +
60 |- a1
Il EEEEEEEE———— T B E E E E E E E W= N
20 == BEEEEEEEEEER- .

ya,@,@g(o,bo,go@ beéoQ)Q ‘o,\Q,\b chan(goQQ
BN WG QGG AN A & N

Original 150 150 10% Reduction

30% energy reduction 50% energy reduction

220 220
200 200

180 180

160 160
140 + 140 -
120 + 120 -
100 + 100 A

80 - 80 -

60 - 60 -

40 40 -

20 - 20 -

0+ 0 - Wl
DR P D ® PP DD DL EH PSS
RECARSRCGN A 4 '19% e W b&@% <o'\(o & é’/\ ’\"/\ A & N N %;\0\\3@\6519%\&&5@%\%‘0#@‘X bv‘b@@"%@@q’@b bﬁb‘b@'\'\/\b’\‘b%g% 6%bq°q 9‘;%,@0
Original 150 =150 30% Reduction Original 150 ®150 50% Reduction
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Uniform Scale VS. Geometric Scale ENERGY Renewable Energy

AR score Modeled EUl Modeled EUI

« Different levels of upgrades are (Uniform)  (Geometric)
reflected in the potential AR score for 100 0 0
all levels of building efficiency. 99 3 1
98 6 2
97 9 3
96 12 4
Uniform Scale
1 10 20 30 40 50 60 70 8 90 100 ARScore 52 156 100
_————— o1 153 105
50 150 110
49 147 115
Geometric Scale 48 143 120
1 10 20 30 40 50 60 70 80 90 100 AR Score
e ——————— > 285 260
4 288 270
3 291 280
2 294 290
1 300 300
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Uniform Scale VS. GeomEtric Scale ENERGY Renewable Energy

« Uniform Scale

— Easy to understand.

— Relatively easy for buildings at the low end to move up along the scale.

— Does not accurately value improvements of high-performance buildings.
 Geometric Scale

— Value high-performance buildings more accurately.

— Difficult for a first-time user to understand.

— Less transparent.

Uniform Scale Geometric Scale

EUI after

Buildings 0 AR before
reduction EFFTEGES

1

AR before
upgrades

1

Low end

Mid end 150 120 50 38

High end 12 10 96 90
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Evaluation Of Geometric Scale ENERGY Renewable Energy

Test 2

+ Different ways to

create geometric N -
scales are being . | - :
evaluated. Baseline -
30% reduction
J g

o
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Net Zero ENERGY Renewable Energy

 How low can buildings practically go in terms of energy use?

« How to consider renewable? (Asset Rating is about building energy
efficiency. Zero-end is used as a reference point. )

-— . _Base
1
ZEBs : = = BasewPV
0.50 1 Max Tech
1
! Y = = Max Tech no PV
.. 0.40 R
:E : o | Exist
2 0.30 : CBECS Survey
3 1
2 0.20 |
o
o
% 0.10
0.00 r .
-100 -50 0 50 100 150 200
Net EUI kBtu/ft2-yr (1.0 kBtu/ft*>-yr = 11.4 MJ/m3-yr)

“ The results show that the addition of energy efficiency decreases the amount of
spread in EUls and the addition of on-site PV increases the spread. “
Source: NREL/TP-550-41957, December 2007
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Mixed-Use BUiIdings ENERGY Renewable Energy

Building A (100% Office) Building B (100% Retail)
AR=70 AR=50
EUI=36 EUI=90
100 1 1 1
v 00 v
0 Climate Zone 1, Office Scale 120 EUI 0 Climate Zone 1, Retail Scale 180 EUI
Basic Building Type: Office Basic Building Type: Retail

Mixed-use building Option 1 (Prorated EUI) Mixed-use building Option 2 (Prorated Score)

Building C (70% Office, 30% Retail)
AR=62
EUI=52 (=36"70%+90"30%)

Building C (70% Office, 30% Retail)
AR=64 (=70*70%+50*30%)

100 1 100 1
v_ v
0 138 EUI
A new scale for Climate Zone 1 (=120*70%+180*30%) Climate Zone 1, No need to build a new scale
70% Office + 30% Retail Recommended
Step 1: Model EUI for each space type
Step 1: Model the whole building EUI Step 2: Compare each EUI against the
Step 2: Construct a new scale weighing each space type corresponding scale of the basic building type
Step 3: Compare the EUI against the new scale Step 3: Calculate the new rating weighing the

individual ratings

Consider pro-rating based on energy rather than square footage.
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Mixed-Use Buildings ENERGY | rencuatic Enerey

Renewable Energy

Building A (100% Office) Building D (100% Data Center)
AR=70 AR=50
EUI=36 EUI=400
100 1 100 1
v \4
0 Climate Zone 1, Office Scale 120 EUI 0 Climate Zone 1, Data Center Scale 800 EUI
Basic Building Type: Office Basic Building Type: Data Center

Mixed-use building Option 1 (Prorated EUI) Mixed-use building Option 2 (Prorated Score)
Building E (70% Office, 30% Data Center)

" Building E (70% Office, 30% Data Center)
AR=55 AR=64 (=70*70%+50*30%)
100 EUI=145 (=36*70%+400*30%) )
o 100 Y 1
0 324 EUI . .
A new scale for Climate Zone 1, (=120*70%+800*30%) Climate Zone 1, No need to build a new scale
70% Office + 30% Data Center
When one basic building type has much larger EUI W:f[h thisbmﬁthodhthet rgali_r|1 space t{:ﬁe ETJ? it?
range than the other(s) (e.g. 800 EUI of data center ra |r;]g IS be :ar re ecg t tc;wevler,l ted ©
compared with 120 EUI of office), the rating of the each space type needs 1o be calculate
mixed-use building is heavily influenced by the building separately. Recommended
type with large EUI range.
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QueStions and DiSCUSSionS ENERGY Renewable Energy

AFTER 15 MINUTES BREAK
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ENERGY Renewable Energy

SESSION No. 2

Asset Rating Tool Development
1-4:30PM, December 8, 2011
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Options ConSidered ENERGY Renewable Energy

Building Energy Model Pre-Simulation

— Divide the likely range of variables of interest into steps and simulate
the resulting feasible combinations of variables

— Predict energy use through regression or interpolation of pre simulated
model results

Utility Data Disaggregation
— Use utility data patterns to identify the issues with individual assets
Simplified Energy Model

— Use simplified energy modeling approach to predict and compare the
energy use of a particular asset configuration

Detailed Energy model
— Use detailed, first principals energy model to rate asset performance
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Options ConSidered, Findings ENERGY Renewable Energy

« Building Energy Model Pre-Simulation
— Lacked flexibility and extensibility desired
« Utility Data Disaggregation
— Generally more useful as an operational performance assessment tool

— Requires higher level of energy consumption data detail than is typically
available

« Simplified Energy Model
— Discomfort with the simplifications required could hinder buy-in
— Level of input detail required in line with expected user effort

* Detailed Energy model

— Approach would provide the confidence in results required to make tool
viable

— Level of input detail required would likely make tool cumbersome to all
but the most experienced users
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AR TOOI OverVieW ENERGY Renewable Energy

Inference Energy

User Interface . Efficiency
Engine

Measure Finder

Detailed
Energy
Simulation

Report
Generator
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Data CO"ECtion and I“pUt ENERGY Renewable Energy

« Users can enter varying
amounts of data and receive
results of varying degrees of
specificity to their building.
Two key levels:

— Level 1 user
« Basic minimum input
set

A user must have at
least this much data to
begin using the tool

ENERGY

New Block

— Level 2 user e
« More detailed minimum \
input set

« Suitable for making
public statements about
a building’s rating
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Data Collection and I“pUt ENERGY Renewable Energy

« Level 1 input set
— Required for level 1 report
— Simple to find, highly variable building characteristics
» Floor area, building age, heating fuel type, etc.
— Moderately difficult to collect, impactful variables
» Cooling technology, heating technology, window wall ratio, etc.
— Any other known values can be entered to improve accuracy
— Remaining building characteristics inferred based on the minimum set
Added

" Minimum Set " Added Detal

eve !

sadA] |en4
yoa| Buioon

adA| asn
19S | I9A97

abejuip
uoneso
yos] BunesH
HMM

}19S T [9A97

aby
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Data Collection and I“pUt ENERGY Renewable Energy

« Level 2 input set
— Required for level 2 report
— Consists of minimum set plus all moderately difficult to obtain
characteristics
 Air distribution type, equipment efficiency, etc.
— Any other known values can be entered to improve accuracy

— Remaining building characteristics inferred based on the required
variable set, only highly difficult to obtain variables will be inferable for

official report
* Infiltration, fan blade efficiency, etc.
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Data InPUt ENERGY Renewable Energy

Building Info New Block Block: [Street Level Retail ¥

Year of construction [2005 \\/ e - ,1 o -l!b -:(:):. f f %

Location I Street Level Retail

Street Level Retail
| Above Ground

[richiand | Washington hd| Display Color |Gray '| Number of floors [ 2 =

|99352

[123 Pine streef]

ryrn Floor to floor height I 9.0 f
Block Template |Building defaultsj corfoTioorhen
Orientation | 0 | *from North

Cancel Create Block Use type |_Mercanh|e and Service j

Envelope Education
Food Sales

Ext. Wall T Food Service
X o Health Care

Lodging

- o emmnememwae. 0 | Ext. Wall R-value
Office
Block: | Street Level Retail ¥| | Delete Add Block Public Order/Safety
I J Rooiype Warehouse and Storage 3

Other |

- Roof R-value I 30

o J—' AT Tt l ﬁ % Floor type |Mass Heavy ¥
Floor R-value | 5
Dimension 1 [100 ft

Dimension 2 |100 ft
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I"pUt Data OveI'VieW ENERGY Renewable Energy

Simple to obtain with low variability/Simple to obtain with low
impact and medium variability
Simple to obtain with high variability/Simple to obtain with
medium or high impact and medium variability
Moderately difficult to obtain with low variability and medium or
3 high impact/Moderately difficult to obtain with moderate Yes No
variability and medium impact
Moderately difficult to obtain with high variability and high or
4 medium impact/Moderately difficult to obtain with medium No No
variability and high impact

No No

5 Moderately difficult to obtain with low variability Yes No

6 Highly difficult to obtain with low variability/Highly difficult to Yes Yes
obtain with high or medium variability and low impact

7 Highly difficult to obtain with high or medium impact Yes Potentially

75 | Asset Rating D.C. Workshop eere.energy.gov




U.S. DEPARTMENT OF Energy Efficiency &

AR TOOI Demo (undel" development) ENERGY Renewable Energy

Building U.S. DEPARTMENT OF Eneray Efficiency &
BAR Asset Signed in as will.gorrissen@pnl.gov. ENERGY Reneg\?qble Ener)qv

Rating

My Buildings

-+

New Building Small Office 1 Office Tower 1 .
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Inferences ENERGY Renewable Energy

* Inferences derived from multiple data sources and techniques

Dummy variable OLS regression of CBECS data, variables based on:
Age, Use Type, Size, Climate.

Equipment efficiency standards
Building energy codes and adoption rates
ASHRAE handbooks

 Fundamentals

 HVAC Systems and Applications
Energy model internal system sizing algorithms
Pervious research
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Opportunity |dentificati0n ENERGY Renewable Energy

« AR tool will provide building specific, potential energy efficiency
measure (EEM) opportunities.

— EEMs will be calculated based on life cycle cost (LCC) optimized
simplified energy model

» Recursive optimization, repeats until convergence to minimum LCC

package
< Recursion to address EEM interactive effects
Domestic l o : Heating Cooling
Hot Water —> L:éqéllb::g — MftI:rcltErIIEcMs —> Erllzvgl:nospe —>| Equipment | Equipment
EEMs EEMs EEMs
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Opportunity |dentificati0n ENERGY Renewable Energy

« Simplified energy model used for EEM energy savings estimation

— Simplified energy model based on CLTD/CLF method outlined in
ASHRAE fundamentals

« NIST Building Life-Cycle Cost (BLCC) analysis algorithms used to
rank EEMs

— Regional energy and equipment costs will be used
* Energy costs based on COMNET default TOU energy costs

» Material and labor costs adjusted for state level differences

79 | Asset Rating D.C. Workshop eere.energy.gov



U.S. DEPARTMENT OF Energy Efﬁciency &

Example EEM Opportunities ENERGY Renewable Energy

Domestic Hot Water
— Up grade existing gas hot water heater to 94%
efficient unit
Lighting
— Replace Existing T12 lighting with HO T8
luminaires
Heating

— Replace gas unit heaters with gas infrared
heating

Cooling

— Upgrade air cooled chiller to high efficiency
water cooled chiller

80 | Asset Rating D.C. Workshop eere.energy.gov




U.S. DEPARTMENT OF Energy Efﬁciency &

Asset Ratlng Energy MOdel ENERGY Renewable Energy

* Modeling approach

— Environmental conditions for simulation based on TMY3 weather file
developed fro the nearest available weather station to the candidate
buildings.

— Detailed model inputs automatically tailored to candidate buildings

— User inputs and inferences auto generate energy model input file, user
never interacts with energy model inputs
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Asset Ratlng Energy MOdel ENERGY Renewable Energy

« EnergyPlus used to simulate the asset performance of as-is and
EEM user building cases

State of the art, sub-hourly timestep first principals energy model

Capabilities far greater than currently required by AR tool, allowing
future expansion in response to user needs

Long-term external support available for EnergyPlus

Growing suite of tools built for EnergyPlus allows for future external
interaction with AR tool

* OpenStudio
 BIM

EnergyPlus
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Renewable Energy

* AR modeling tools to produce:

— Annual energy consumption normalized by floor area for asset as
specified by user

— Energy end use break down given asset operating conditions

— Asset tailored EEM opportunities

Above results will be then used to generate either a precertification
report or a certification report, based on user credentials.
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AR Certificate ENERGY Renewable Energy

« Two labels were shown to focus groups

BUILDING ENERGY BUILDING ENERGY
ASSET RATING CERTIFICATE ASSET RATING CERTIFICATE

Buliding Name BuidngType:  Offios Lapei = WA-1234667 Buliding Nams Buiding Type: Offioe Laoei z WA-1234567
1 Man Rosd Fioor Arex: 100,000 cquare fest Awrd Year: = 1 Main Road Fioor Arex: 100,000 cquare feet Award Year: 2om
Any City, State 93599 Year Bust 2008 Ay City, State 9999 Year Bust 2000

(out of 100 total possible)
Compared to other offices in similar cimate kBtUIsq.ft.

Bullcing Uporades Potontial Enery Use [l 14]
with Upgrades A b A
PO BCORE .

Uses Uses Uses Uses
MORE LESS MORE LESS
Energy Energy Energy Energy

340 Q 0 0
Current Souroe
"L oonrogll 129,
Estmated annual energy savings with buildi d 19% Estimated annual energy savings with building upgrad 19%
Estmated annual energy cost savings with buiding upg : $22,188"* Estimated annual energy cost savings with buiding upg! e $22,188*
"Bazed on regional aVErape ENcIgy COSIT. See ASset Rating Repart v Joentiled Dulding LpErade OppOMunies. "Bazed on regional average energly COSII. Soe ASse! Raing Repdnt v identiied bulding upgrade oooonmunce s

£57Es 1.5, DEPARTMENT OF This sertifioats shows the asset rating of this buliding. A% Vi3, DEPARTMENT OF Thic certifioate chows the accet rating of thic bullding.
A7 enveiope. heatng, vent a%on, Coolng, ard IQRENg SyTE=d. &> A R SRS, T R —-

A Scan P OR code wih your moble device 1o kearn more, of Vsl hEp Swwiwl ) 234587 Hmi A S0an T QR code wih your motle devion 1o ke mon, of visk NEp el eare enegy X rmi
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FOCUS Group - Labels ENERGY Renewable Energy

« What information do you get from the labels shown?

— The measure of kBtu is easily applied and could make some easy
calculations when reviewing the certificate - as opposed to the point
system that would require a deeper look at data. (owner/investor)

— It will take more more education and background to understand kBtu/per
sq. ft. and EUI in order to explain it to a potential buyer or tenant

— Concern that “estimated annual energy savings” for building upgrades
that are not well-defined or easily understood by general public.

— Concern over how the energy costs measurements relate on a regional
basis (say cost per kilowatt hour)
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FOCUS Group - Scale DQSign ENERGY Renewable Energy

« We should be moving towards zero as moving up towards 100. A lot
of people don’'t know what the 50, 75, 100 score system really
means.

— E.g. When you move from 97 to 98 on Energy Star - you need to
improve by something like 10% - it is not well understood how much
different a 98 is to an 88. Need a spatial description for reference.

« People respond more to zero on the left on an X-axis of scoring.
« Show some spatial reference to regional comps.

 Makes more sense to me to actually have a number that says there
iS sO much energy used vs. a rating.

« Show current building performance, potential performance AND
reference for typical building (baseline).

‘I would prefer the design which shows that | can go from 129 kBtu per square
foot down to 85. It seems a lot more concrete.”
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Focus Group - Label Information ENERGY | renewable Energy

* What would make labels better?
— Total cost of improvements and realized or anticipated payback period
— Color coding - so it is easy to see how the building is stacking up
— Date of analysis (vs. “award year”)
— Retrofit year

— Additional information on building type (e.g. two - story suburban office
vs. high-rise)

 Layers of data within the asset class - |.e. low rise; suburban
two-story; high rise; parking structure.

— Look beyond just building and include information on the asset that
includes traffic management, parking, multimodal type of transit,
emissions

— Linkage to intensity of use “[The] key piece of an asset rating is its
intensity of use”
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AR Certificate ENERGY Renewable Energy

« Revised version based on BUILDING ENERGY
collected comments ASSET RATING CERTIFICATE

Cutaeg Kare Sebdng Bpw  Office Laei 8 Uncertified
1 Mais Rosd Ploor Ares. 100,000 sepasre boat Yeur lswad Teo
Afarts, GA 39301 Your Dat: 200

Differentiate preliminary Source
. L . Energy
rating from official rating Use

Index

kBtu/sq.ft.

Change color
Move zero to the left - -_ -
Add typical/regional - Sz 2 -
comparison =

Estmated arral energy $a3vings wih bulicing upgrades: 19%

Remove cost information P ————

e as-bailt

,@umiutu v o - and sandesd
Ay

P Y e A
=] meage eve Jy e O dvde Ll Ege
Add assumptions PR o ) S—
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ENERGY Renewable Energy

« Three pages of report were shown to focus groups

Most useful information

BUILDING ENERGY BUILDING ENERGY
ASSET RATING REPORT ... ASSET RATING REPORT REPORT  cuaus

SOURCE ENERGY USE
Tota arcr o rem s wased
10 operete » b

IDENTIFIED) 1 * S
IMPROVEMENT OPPURTUNITIES ayback
Seu page

LONG

et 5% MEDIUM

IMSEBE QT TATE GOUDIE PING SDTRLOW-E WINIOW A

* A sieem wnoows 2% SHORT
Alr Dietribution Systeme:

. vanatie sir 8% MEDIUM

Gresnhouss Gas: ENERGY S$TAR* Current Rating:
Greennouse gas emission & calcuated PN s buang ks not
767 g st e emizsion acers '\ 20 ENERGY STAR 71
hen 1z bulding I3 under standand Biad certmesbuiars.
(PSS cpersting condtns. Az of Aurst 2011)

& uas, o:mmu Tor IR, 5. DEPARTMENT OF Thie e N US Dm- MENT OF ertmoste

a % lsarn more. o viek W L) i

A Scan B QR code wih your moble devias 12 learn more, of viek W Swww] L Homi " R your 15w mere, o e
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FOCUS Group - Report ENERGY Renewable Energy

* Would you use this information, and how do you think that the
information could be used?

— Needs more detall

— If a building I'm going to acquire shows a lot of short term payback items
- then, I'd see | might be able to add value by doing that.

— Skip labeling “terms” use time ranges: 0-2 years, 2-5 years, 5-10 years
and 10+

— Specify energy savings table reference (e.g. ASHRAE, etc.)
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Asset Ratlng Report (Continued) ENERGY Renewable Energy

« Additional information may be provided to help the user understand
the building compared to important benchmarks.

A reference point to help users understand how their building scores
compare to a chosen energy code.

Indication of whether the building has systems to provide a certain
amount of energy from on-site renewables.

Indication of a building’s past score

Possibly split upgrade measures into “basic” and “advanced” packages
of recommendations.
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ENERGY Renewable Energy

 Revised version based on collected comments
— Concise
— Less technical and self explanatory
— Relevant to local market

i . BUILDING ENERGY BUILDING ENERGY
— Confidential ASSET RATING REPORT i« ASSET RATING REPORT  suezas
— Financial R, EE e e BT R Seee SLoB
assum ptl ons e iy SYSTEM EVALUATION ENERGY SAVINGS UPGRADE OPPORTUNITIES

S3xtmng vy -
b = Savings"  Payback™
=
iw BUILDING ENVELOPE
hatorw Gan Tmcrcry r—
123 Mg Ry A B Ry g . . % >10yrs
m “w
. et % 15-5yms
L e om
Ctrirtuton 2% 5-

S— Guity * pin oR
+ At e e 15-5
SITE ENERGY USE (by Fuei Type) pam—— e iy Cermaen yrs
P—— HOT WATER SYSTEMS
HVAC SYSTEMS
Ak Dtetraston Sywiema
- e —— e ——— 3% S-10yrs
Aot ) =] Poce n-x0 BPURS A ——
s [we T me [ ] [ ] [
o Wiz =) oo [ B 2% 1.5-5yrs
Mt Water 1 Fair
Ugntng MNitures
PR rar « Pugince % 15yrs
Conitng Fart N Pocr 2
Maating Part 3 Goed - o~ F 2% S-10yrs
- - » POTENTIAL TOTAL SAVMNGS FOR ALL OPPORTUSITIES COMBINED 19% 1.5-Syrs
U —— S —
o O o e e e
[ — e
[ P . #indmtes e ma-toil o rergy oFCimrcy of e Suldag mwme
M AP, Yste DEPARTUENT OF e 44 cocugency - AR i UA, DEPARTWENT OF - tontesd
L it b "G rismiarenn cec br :Tee tubdrga 1 m peerwmd ol ragoeal
e (‘)" ENERGY e — €)Y ENERGY = o
- wrnge ey Y mTiar baGnge wreage wrmyy cem of wvin tubdege.
s o Rk S e et a code wih yous wore or
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QueStions and DiSCUSSionS ENERGY Renewable Energy

AFTER 15 MINUTES BREAK
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ENERGY Renewable Energy

SESSION No. 3

Asset Rating Pilot Project
8:30AM-12:00PM, December 9, 2011
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P"Ot TeSt Ques'tions ENERGY Renewable Energy

Q1: How easy is it to collect the required data?
— Level 1 data
— Level 2 data
 Q2: How accurate is the collected data?
— Level 2 data
 Q3: How accurate is the AR model?
 Q4: How useful are the AR recommendations?
— Audience appropriate phrasing
— Applicability to building
* Q5: How useful is the AR report?
— Relevance of rating
— Energy use details provided Pilot building types:
« Q6: What else? Office, School, Retail
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PiIOt TeSt ENERGY Renewable Energy

How easy is it to collect the required data?

* Pilot Activity 1a: Data Collection Questionnaire (100
Participants)

— Collect general feedback through questionnaires. The key questions to
be answered are:

» What data can or cannot be collected?
* Where is the necessary data?
« What is the average data collection time?

— Pilot participants: Level 1 and 2 users of AR tool
— Pilot participants’ responsibility: complete the questionnaire

96 | Asset Rating D.C. Workshop eere.energy.gov



U.S. DEPARTMENT OF Energy Efﬁciency &

P"Ot TQSt MEthOdOIOQy ENERGY Renewable Energy

How easy is it to collect the required data?

* Pilot Activity 1b: Data Collection and Input Assessment (25
Participants)

— Document data input through case studies.

— Selection criteria:
« Scenario 1: owner/property manager operated building
« Scenario 2: facility manager/building engineer operated building
* Vintage: <5 years old, 10-20 years old, >50 years old.

— Pilot participants: Level 1 and 2 users of AR tool

— Pilot participants’ responsibility: collect data, input into the AR tool, and
complete questionnaire (from 1a)
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P"Ot TQSt MEthOdOIOQy ENERGY Renewable Energy

How accurate is the collected data?
How useful are the AR recommendations?

* Pilot Activity 2: Data Accuracy and Usefulness of
Recommendations (25 case studies)

— Compare the AR inputs with the building characteristics from previous
energy audit.

— Compare the AR recommendations with the previous energy
audit results.

— Selection criteria: Pilot participants need to have a recent energy audit
within the last 5 years and agree to provide their energy audit report.

— Pilot participants’ responsibility: input building data into the AR tool,
provide the energy audit report
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P"Ot TQSt MEthOdOIOQy ENERGY Renewable Energy

How accurate is the AR model?

* Internal Test: Model Accuracy Test (before pilot test)

— Enter the characteristics of DOE reference buildings (total 336) into AR
tool and compare results.

* Pilot Activity 3: AR Tool and Detailed Energy Model Results
Comparison (10 Participants)

— Compare the predicted energy use calculated using the AR tool with the
predicted energy use calculated using a conventional audit and
modeling method.

— Selection Criteria: buildings with full-scale energy models

— Pilot participants’ responsibility: use AR tool, provide existing energy
model and building data
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P"Ot TQSt MEthOdOIOQy ENERGY Renewable Energy

How useful is the AR report?

« Pilot Activity 4a: Relevance of the Rating (25 Participants)
— Examine the correlation between AR and ENERGY STAR.

— Pilot participants’ responsibility: use the AR tool to obtain an asset rating
and provide 12 months of energy bills and other operations data
required to obtain an ENERGY STAR score.

« Pilot Activity 4b: Usefulness of the Report Details (25
Participants)

— Collect feedback from all pilot users of the tool (via telephone or email).

— Pilot participants’ responsibility: provide feedback
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Pilot Project ENERGY

Energy Efficiency &
Renewable Energy

Questions Participant’s Tasks Expected High- Medium- Low-
Time Input level level level
(10 case (15 case (75 case
studies) studies) studies)
1a Data collection Complete questionnaire 30 mins X X X
questionnaire (100)
1b  Data input (25) Collect building data 4-12 hrs X X
2  Data accuracy test (10) Use AR tool, provide 4-12 hrs X
energy audit report
3 Model accuracy test Use AR tool, provide 4-12 hrs X
(10) existing energy model
4a Rating relevance (25) Use AR tool, provide 4-12 hrs X X
utility data
4b  Report detail relevance Provide feedback 30 mins X X
(25)
Total 16-32hrs 8—16 hrs 30 mins
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P"Ot TQSt DiSCUSSion ENERGY Renewable Energy

* Are the participant numbers high enough?

« Are participant numbers achievable?

* How do we test the relevance of the rating?

 How do we examine the relationship of AR and ENERGY STAR?

 Who is interested in participating?
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AR TOOI DiSCUSSion ENERGY Renewable Energy

« Discussion topics:
— Minimum allowable input requirements
— Suitable existing credential regimes
— Approach to impactful, difficult to obtain variables
* Ex: Infiltration, Wall R-Value
— High performance building EEMs that should be included
— Length of validity for AR

— Tool release frequency (w/ constant AR)
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Further Discussion/Summary ENERGY | Renewable Energy

« Other metrics you’d like to see on the report?
 How to deal with the peak demand and/or time of use?
 How important to include code information? at which level? how?

 How to connect users to local incentive programs and industry
service providers?

« Potential to provide EEMs based on different use intensities?
« Best way to convey uncertainty of results?
« Ways to assess building system efficiency?
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Thank you ENERGY Renewable Energy

Cody Taylor
U.S. Department of Energy

cody.tavlor@ee.doe.qov Please contact us if you

are interested in piloting
Nora Wang the Asset Rating tool

Pacific Northwest National Laboratory
na.wang@pnnl.gov

Will Gorrissen
Pacific Northwest National Laboratory
will.gorrissen@pnnl.gov

Molly McCabe
HaydenTanner, LLC
mmccabe@haydentanner.com
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