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SPECIAL NOTE
This American National Standard (ANS) is a national voluntary consensus Standard developed under the auspices of ASHRAE. Consensus is defined by the
American National Standards Institute (ANSI), of which ASHRAE is a member and which has approved this Standard as an ANS, as “substantial agreement
reached by directly and materially affected interest categories. This signifies the concurrence of more than a simple majority, but not necessarily unanimity.
Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.” Compliance with this Standard is
voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation.

ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.

ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project Committee
Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all must be technically
qualified in the subject area of the Standard. Every effort is made to balance the concerned interests on all Project Committees.

The Senior Manager of Standards of ASHRAE should be contacted for

a. interpretation of the contents of this Standard,

b. participation in the next review of the Standard,

c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER
ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and accepted industry
practices. However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components, or systems tested, installed,
or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its Standards or Guidelines will be nonhazardous or
free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS
ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating purposes, by suggesting
safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing other information that may serve
to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance to them is completely
voluntary.
In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied, that the
product has been approved by ASHRAE.
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(This foreword is not part of this standard. It is merely informative and does not contain requirements
necessary for conformance to the standard. It has not been processed according to the ANSI require-
ments for a standard and may contain material that has not been subject to public review or a consen-
sus process. Unresolved objectors on informative material are not offered the right to appeal at
ASHRAE or ANSI.)

FOREWORD

Normative Appendix G, “Performance Rating Method,” utilizes building performance factors (BPFs) to
establish compliance. BPF’s represent the improvement in regulated energy use between a current edition of
the standard and the Appendix G baseline (approximately equal to Standard 90.1-2004). In order for a proj-
ect to comply, the regulated energy use of the proposed design must not exceed the regulated energy use of
the baseline design multiplied by the applicable BPF. Because BPFs are derived from prototype building
models, projects with energy end uses that deviate significantly from the prototype may face challenges in
meeting the target, even if the building is energy efficient. Developing performance factors for each individ-
ual end use, rather than a single BPF for all regulated loads combined, helps normalize for the difference in
end-use allocation in the prototype model compared to a particular project and establishes a fairer compli-
ance target.

For example, if a BPF value is heavily influenced by heating energy savings where heating energy was
reduced by ~75% between 2004 and 2025, while other end uses improved by a significantly lower margin, a
proposed building design where heating accounts for a smaller percentage of the overall energy use due to
high internal gains may struggle to achieve the magnitude of overall energy savings needed for compliance.
With the proposed end-use-specific BPF approach, the 75% reduction would apply only to the small heating
energy load, minimizing its impact on the compliance target.

Addendum cs adds an informative Appendix that allows projects to utilize end-use-specific performance
factors (EUPFs), when approved by the jurisdiction, in lieu of single building-level BPFss.

The appendix includes changes to Sections 3 and 4 and Normative Appendix G for using the EUPFs in
conjunction with energy cost, site energy, source energy, and carbon emissions metrics in lieu of BPFs. It
also provides an example of how a jurisdiction would amend Standard 90.1 language to adopt the EUPFs.
The example shows the proper changes using strikeout and underline markup. Conversion factors used for
different metrics are aligned with Tables 14-1 and 15-1 for carbon emissions, site energy, source energy and
energy cost. EUPFs included in the appendix are derived from the same prototype models as the BPFs.

The information included in this appendix improves the usability of Normative Appendix G by allowing
Jurisdictions greater flexibility in applying Appendix G.

This addendum impacts an optional performance path in the standard designed to provide increased
flexibility and therefore was not subjected to cost-effectiveness analysis.

Informative Note: In this addendum, changes to the current standard are indicated in the text by underlining
(for additions) and strikethreugh (for deletions) unless the instructions specifically mention some other
means of indicating the changes.

Addendum cs to Standard 90.1-2022

Modify Section 4.2.1.1. informative notes as shown (I-P and SI).
4.2.1.1 New Buildings.
[...]

Informative Notes:

1. PBP,,, = proposed building performance, no renewable energy.

2. PBP,, = proposed building performance, prescriptive renewable energy.

3. PRE = prescriptive renewable energy.

4. See Informative Appendix I for using other metrics, including site energy, source energy, and carbon

emissions, in conjunction with the Normative Appendix G Performance Rating Method when approved
by the rating authority.

See Informative Appendix O for using end-use performance factors (EUPFs) instead of BPFs in con-

junction with the Normative Appendix G Performance Rating Method when approved by the rating

authority.

[
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Modify Section G1.2.2 informative notes as shown (I-P and SI).
[...]

Informative Notes:

1. Neither the proposed building performance nor the baseline building performance are predictions of
actual energy consumption or costs for the proposed design after construction. Actual experience will
differ from these calculations due to variations such as occupancy, building operation and maintenance,
weather, energy use not covered by this procedure, changes in energy rates between design of the
building and occupancy, and the precision of the calculation tool.

2. See Informative Appendix I for using other metrics, including site energy, source energy, and carbon
emissions, in conjunction with the Normative Appendix G Performance Rating Method when
approved by the rating authority.

See Informative Appendix O for using end-use performance factors (EUPFs) instead of BPFs in con-
junction with the Normative Appendix G Performance Rating Method when approved by the rating

authority.

Insert new Informative Appendix O as shown (I-P and SI). (Note: Normally, all of the following text
would be underlined per the normal markup rules for addenda. The normal markup is omitted here to
preserve the identical markup that is part of the content of the appendix.)

[«

(This appendix is not part of this standard. It is merely informative and does not contain requirements
necessary for conformance to the standard. It has not been processed according to the ANSI require-
ments for a standard and may contain material that has not been subject to public review or a consen-
sus process. Unresolved objectors on informative material are not offered the right to appeal at
ASHRAE or ANSIL.)

INFORMATIVE APPENDIX O

USING END-USE PERFORMANCE FACTORS IN CONJUNCTION WITH
APPENDIX G PERFORMANCE RATING METHOD WHEN APPROVED BY
THE RATING AUTHORITY

O1. GENERAL

This informative appendix describes changes to Section 3, Section 4, and Normative Appendix G for using
end-use performance factors (EUPFs) in conjunction with energy cost, site energy, source energy and carbon
emissions metrics instead of building performance factors (BPFs) that may be adopted by the rating author-
ity for the Normative Appendix G Performance Rating Method. 1t also includes an example of how a juris-
diction would amend ASHRAE/IES Standard 90.1 language to adopt the site energy EUPFs with the
changes shown using strikeeut and underline.

Notes:

1. Tables O1-1 through O1-9, O2-1 through 02-9, O3-1 through O3-9, and O4-1 through 04-9, refer-
enced in this appendix, can be accessed online at www.ashrae.org/xxxxx.

2. BPFs in Normative Appendix G are derived from prototype building models and reflect the minimum
overall improvement in the regulated end uses in the proposed design relative to the baseline design
that a project must meet to comply. Using performance factors for each individual end use as described
in this appendix, rather than using a single BPF for all regulated end uses combined, helps normalize
for the difference in end use allocation between the prototype models and a particular project and
establish a fairer compliance target. EUPFs included in this appendix are derived from the same proto-
type buildings models as the BPFs in the Normative Appendix G. Conversion factors used for different
metrics are aligned with Tables 14-1 and I5-1 for carbon emissions, site energy, source energy, and
energy cost.

02. CHANGES TO SECTION 3

If a metric other than energy cost is selected, replace references to “energy cost” with the selected metric
(site energy use, source energy use, or carbon emissions) in the definitions of baseline building performance
and proposed building performance in Section 3.2.

03. CHANGES TO SECTION 4

a. Replace all references to “energy cost” in Section 4.2.1.1 with the selected metric, such as “site energy,”
“source energy,” or “carbon emissions,” as appropriate, throughout.

ASHRAE/IES Addendum cs to ANSI/ASHRAE/IES Standard 90.1-2022
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Replace all references to “Performance Cost Index” in Section 4.2.1.1 with “Performance Index (site
energy),” “Performance Index (source energy),” or “Performance Index (carbon emissions),” as appro-
priate throughout.

For energy cost, replace Table 4.2.1.1 with Tables O1-1 through O1-9.

For site energy, replace Table 4.2.1.1 with Tables O2-1 through 02-9.

For carbon emissions, replace Table 4.2.1.1 with Tables O3-1 through O3-9.

For source energy, replace Table 4.2.1.1 with Tables O4-1 to O4-9.

Add the following informative note to Section 4.2.1.1 below the tables: Informative Note: “Other regu-
lated” category includes regulated energy use of systems and components that are not explicitly included
in the table, such as transformers.

Modify the equation in Section 4.2.1.1 as follows:

PEI= [BBUECBUEU ++BPE-*BBREC) Y (EUPF, x BREU,) - PRE)/BBP

Modify the nomenclature in Section 4.2.1.1 as follows, referencing the appropriate set of tables based on
the selected metric:

BUEU = baseline building unregulated energy use for the [selected metric]

99
1

EUPFBPE = end-use performance factor [selected metric] for regulated end-use i from the
7 EUPF tables (Tables O1-1 through O1-9, Tables O2-1 through 02-9, Tables O3-1
through O3-9, or Tables O4-1 through O4-9) for the appropriate building type and
climate zone. buidingperfermanecefactorfromTable 4-211-For building area
types not listed in Table 4.2.1.1, use “All others.” Where a building has multiple
building area types, the required EUPF BPE shall be equal to the area-weighted
average of the building area types based on their gross floor area. Where a project
includes an existing building and an addition, the required EUPF BPE shall be equal
to the area-weighted average, based on the gross floor area, of the existing building.
EUPF BPE determined as described in Section 4.2.1.3 and the addition EUPF -BRE
from-Fable-4-2-1-+ the EUPF tables for the appropriate building type and climate

zone.

BBREC

BREU; = baseline regulated energy end use, the portion of the annual [selected metric] of a
baseline building design that is due to regulated energy end-use “i”

Delete the following paragraph from Section 4.2.1.1: “Regulated-energy-ecost-shall-be-ealenlated by-mul-

Delete Informative Notes 4 and 5 from Section 4.2.1.1.
Modify Section 4.2.1.3(c)(1) as follows, referencing the set of EUPF tables appropriate for the selected
metric:

1. Alterations that meet the criteria in Section G3.1.4(a) shall use the EUPFs-BPE from_the EUPF tables

for the appropriate building type and climate zone for the following end uses: interior lighting, exte-
rior lighting, service water heating, refrigeration equipment (regulated), elevators and escalators,
other regulated. EUPFs for all other end uses shall be multiplied by +:65-1.10.

2. All other alterations modeled following Section G3.3 shall use EUPF-BPE = 1 for all end uses.

0O4. CHANGES TO NORMATIVE APPENDIX G

a.

99 ¢

Replace references to “energy cost” with references to the selected metric, such as “site energy,” “source
energy,” or “carbon emissions,” as appropriate, in Sections G1.2.2, G1.3.2, G2.1, G2.4.2, and G2.5 sec-
tion headings and bodies.

Modify Section G1.3.2(a) as follows referencing the appropriate set of tables based on the selected met-
ric:

a. The simulation program used, the version of the simulation program, and the results of the
energy analysis including the calculated values for the baseline building unregulated_[selected
metric]-erergy-eest (BBUHEEBUEU), baseline building regulated-energy-eost-[selected metric
use for each regulated end use included in Tables 4.2.1.X-1 through Table 4.2.1.X-9
(BBREEBREU), buitding [selected metric] end-use performance factors (BRE-EUPF)), baseline

ASHRAE/IES Addendum cs to ANSI/ASHRAE/IES Standard 90.1-2022
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building performance, the proposed building performance, Performance €est-Index (PEI), and
Performance Cest-Index Target (PEI)).

Remove Section G1.3.2(n).

d. Modify Section G1.3.2(p) to replace “cost savings” with [selected metric] savings.

e. Modify Section G2.4.2 to remove the first sentence and the informative note. Add the following to the
first paragraph: The proposed design [selected metric] and the baseline design [selected metric] shall be
determined using the conversion factors in Table 14-1.

f. Replace all references to “Performance Cost Index” in Appendix G with “Performance Index” as appro-
priate.

05. SITE ENERGY-USE LANGUAGE EXAMPLE

This section illustrates changes to Sections 3, 4, and Normative Appendix G that would be made by jurisdic-
tions adopting the EUPF method using the site energy metric in conjunction with the Normative Appendix G
Performance Rating Method. Example changes are illustrated with strikethreugh and underline.

°

. Climate-Zone
AreaTFype 6A OB 1A 1B 24 2B 3A 3B 36 4A 4B 46 S5A SB S5€ 6A 6B 7 8
Health-care/hospital 069 0:69 670 0:68 067 065 0:65 066 064 064 0:66 063 067 065 065 066 067 0668 670
Hetel/metel 0:66 066 069 065 065 064 064 065 065 063 065 063 062 063 062 061 062 059 058
Offiee 054 054 053 0652 052 052 050 054 048 048 053 048 049 052 048 048 049 046 048
Restaurant 0:62 059 057 657 057 053 057 653 051 055 054 054 057 056 055 059 058 061 064
Retail 05+ 049 048 048 044 043 043 643 044 042 043 046 043 042 047 0643 043 04+ 044
School 052 0357 057 656 052 053 052 649 050 046 047 047 047 046 046 046 044 045 045

Modify Section 3 as follows:

baseline building performance: the annual site energy use ernergy-eost-for a building design intended for use
as a baseline for rating above-standard design or when using the Performance Rating Method as an alterna-
tive path for minimum standard compliance in accordance with Section 4.2.1.1.

proposed building performance: the annual site energy use ernergy-eest-calculated for a proposed design.
Modify Section 4.2.1.1 as follows:
[...]

Pel= [BBUEE + (BPE<BBREC) Y (EUPF, x BREU,) - PRE)/BBP

where

pel = Performance €est-Index (site energy) calculated in accordance with Section G1.2.2

BBUEE = Dbaseline building unregulated site energy eest; the portion of the annual site energy-
eost of a baseline building design that is due to unregulated energy use.

EUPF BPE = buildingperformanee-factorfromTable-4-2-1-1- end-use performance factor (site

_ energy) for regulated end use “i”” from Tables O2-1 through O2-9 for the appropriate

building type and climate zone. For building area types not listed in Fable-4-2+4+14
Tables O2-1 through 02-9, use “All others.” Where a building has multiple building
area types, the required EUPF-BPE shall be equal to the area-weighted average of
the building area types based on their gross floor area. Where a project includes an
existing building and an addition, the required EUPF -BPE shall be equal to the area-
weighted average, based on the gross floor area, of the existing building EUPF BPE
determined as described in Section 4.2.1.3 and the addition EUPF; BPE-from Tables
4.2.1.1-1 through 4.2.1.1-9. )

BREU;BBREE = baseline-buildingregulated-energy-eost-the portion of the annual-energy-eost site

ASHRAE/IES Addendum cs to ANSI/ASHRAE/IES Standard 90.1-2022
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[T

energy of a baseline building design that is due to regulated energy end-use “i”

PRE = PBP,,-PBP

PBP = proposed building performance, including the reduced, annual purehased site energy
eost associated with all on-site renewable energy generation systems

PBPnre = proposed building performance without any credit for reduced annual site energy
eest from on-site renewable energy generation systems

PBPpre = proposed building performance, excluding any renewable energy system in the

proposed design and including an on-site renewable energy system that meets but
does not exceed the requirements of Section 10.5.1.1 modeled following the
requirements for a budget building design in Table 12.5.1, row 15

BBP = baseline building performance

Informative Note: “Other regulated” category includes regulated energy use of systems and components
that are not explicitly included in the table, such as transformers.
When (PBP,,, — PBP)/BBP > 0.05, new buildings, additions to existing buildings, and/or alterations to
existing buildings shall comply with the following:

PEL + [(PBP,,,, — PBPYBBP] - 0.05 < P€I,

Informative Notes:

1. PBP,,, = proposed building performance, no renewable energy.
2. PBP,, = proposed building performance, prescriptive renewable energy.

3. PR = prescriptive renewable energy.

Modify Section 4.2.1.3(c) as follows:
[...]

c. Normative Appendix G, “Performance Rating Method,” in accordance with Section 4.2.1.1 with the fol-
lowing modifications:

1. Alterations that meet the criteria in Section G3.1.4(a) shall use the BPE-EUPFs from Fable-424++
Tables O2-1 through O2-9 for the following end uses: interior lighting, exterior lighting, service
water heating, refrigeration equipment (regulated), elevators and escalators, other regulated. EUPFs
for all other end uses shall be multiplied by +-85-1.10.

2. All other alterations modeled following Section G3.3 shall use BPE EUPF =1 for all end uses.

Modify Section G1.2.2 as follows:
G1.2.2 The performance of the proposed design is calculated in accordance with provisions of this appen-
dix using the following formula:

Performance €est-Index = Proposed building performance/Baseline building performance

Both the proposed building performance and the baseline building performance shall include all end-use
load components within and associated with the building when calculating the Performance Cest-Site
Energy Index.

Modify Section G1.3.2(a) and G1.3.2(p) as follows:
[...]

The following documentation shall be submitted to the rating authority:

a. The simulation program used, the version of the simulation program, and the results of the energy analy-
sis including the calculated values for the baseline building unregulated site energy-eest (BBUEE), base-
line building regulated site energy-eest use for each regulated end use included in Tables O2-1 through
02-9 (BBREE-BEUE), buitding-site energy end use performance factors (BREEUPF), baseline building

ASHRAE/IES Addendum cs to ANSI/ASHRAE/IES Standard 90.1-2022
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performance, the proposed building performance, Performance CestIndex (PEI), and Performance Cest
Index Target (P€I,).

[...]
# Purehased-energyratesusedinthe-simulatiens:
[...]

p. For any exceptional calculation methods employed, document the predicted energy savings by energy
type, the_site energy-eest-savings, a narrative explaining the exceptional calculation method performed
and theoretical or empirical information supporting the accuracy of the method.

Modify Section G2.4.2 as follows:

seurees-may-not-be-mixed-inthesameprojeet—The proposed desi
energy shall be determined using the site energy conversion factors in Table 14-1.

Where on-site renewable energy or site-recovered energy is used, the baseline building design shall be
based on the energy source used as the backup energy source, or the baseline system energy source in that
category if no backup energy source has been specified, except where the baseline energy source is pre-
scribed in Table G3.1.1-2 and G3.1.1-3. Where the proposed design includes on-site electricity generation
systems other than on-site renewable energy systems, the baseline design shall include the same generation
systems excluding its site-recovered energy.

a-Nofa ha

Modify Section G2.5(e) as follows:
[...]

e. The Performance €est-Index calculated with and without the exception.

ASHRAE/IES Addendum cs to ANSI/ASHRAE/IES Standard 90.1-2022
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE'’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE'’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.



ASHRAE - 180 Technology Parkway ‘- Peachtree Corners, GA 30092 - www.ashrae.org

About ASHRAE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating, ventilation, air conditioning, refrigeration, and their allied fields.

As an industry leader in research, standards writing, publishing, certification, and continuing education, ASHRAE
and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HYAC&R community and across related industries.

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, and via ASHRAE Digital
Collections, which provides online access with automatic updates as well as historical versions of publications.
Selected Standards and Guidelines are also offered in redline versions that indicate the changes made between the
active Standard or Guideline and its previous edition. For more information, visit the Standards and Guidelines
section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no
longer distributed with copies of the Standards and Guidelines. ASHRAE provides
these addenda, errata, and interpretations only in electronic form to promote
more sustainable use of resources.
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