GEW26-14
202, 302.1, 302.1.1, 602.1, 602.1.1, 602.1.2, 602.1.2.1, 602.1.2.2, 602.1.2.3, 602.2,
603.3.7, 1007.3, 1007.3.3.1, A106, A106.1

Proponent: Steven Rosenstock, Edison Electric Institute, representing Edison Electric Institute
(srosenstock@eei.org); Charles Foster, Steffes Corporation, representing self.

Delete and substitute definition as follows:

YEARLY ENERGY COST INDEX (YECI). A scalar representing the ratio of the annual energy cost of the
proposed design compared to the annual energy cost of the same building constructed in accordance with
the minimum requirements and maximum allowances of the International Energy Conservation Code.

Revise as follows:

302.1 Requirements determined by the jurisdiction. The jurisdiction shall indicate the following
information in Table 302.1 for inclusion in its code adopting ordinance:

1. The jurisdiction shall indicate whether requirements for residential buildings, as
indicated in Exception 1 to Section 101.3, are applicable by selecting “Yes” or “No” in
Table 302.1. Where “Yes” is selected, the provisions of ICC 700 shall apply and the
remainder of this code shall not apply.

2. Where the jurisdiction requires enhanced energy performance for buildings designed
on a performance basis, the jurisdiction shall indicate a zEPLef46 yECI of 0.75 or
less in Table 302.1 for each occupancy required to have enhanced energy
performance.

3. Where “Yes” or “No” boxes are provided, the jurisdiction shall check the box to
indicate “Yes” where that section is to be enforced as a mandatory requirement in
the jurisdiction, or “No” where that section is not to be enforced as a mandatory
requirement in the jurisdiction.

TABLE 302.1
REQUIREMENTS DETERMINED BY THE JURISDICTION
Jurisdictional
Section Section Title or Description and Directives Requirements
CHAPTER 6. ENERGY CONSERVATION EFFICIENCY AND CO,e EMISSION-REDUCTION

302.1 302.1.1 zEP} yECI of Jurisdictional Choice — The jurisdiction shall indicate a zEP+ef46 yECI |Occupancy:
602-1‘ =7 |of 0.75 or less in each occupancy for which it intends to require enhanced energy  yER}

' performance. yECI:
604.1 Automated demand response infrastructure [JYes [INo

CHAPTER 10. EXISTING BUILDINGS

1007.2 Evaluation of existing buildings [JYes [INo
1007.3 rF’ec;)s(:rfi:rt]a(‘;tlf|cate of Occupancy Zepi YECI , energy demand, and COze emissions [Jves [No

(portions of table not shown remain unchanged)
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302.1.1 zEPlef 46-orless yECI of 0.75 or less. Where a zEPLef46 yECI of 0.75 or less is indicated by
the jurisdiction in Table 302.1, buildings shall comply on a performance-basis in accordance with Section
601.3.1.

Exception: Buildings less than 25,000 square feet (2323 m?) in total building floor area pursuing
compliance on a prescriptive basis shall be deemed to have a zEPLef 51 yECI of 0.8 and shall
not be required to comply with the zEPI yECI of Jurisdictional Choice indicated by the
jurisdiction in Table 302.1.

Revise as follows:

602.1 Performance-based compliance. Compliance for buildings and their sites to be designed on a
performance basis shall be determined by predictive modeling. Predictive modeling shall use seurce
energy cost kBtulsf-y unitmeasure based on compliance with Section 602.1.1 and CO2e emissions in
Section 602.3. Where a building has mixed uses, all uses shall be included in the performance-based
compliance.

602.1.1 zEPL yECI. Performance-based designs shall demonstrate a-an annual energy cost index zEP}
YECI of not more than 5% 0.8 as determined in accordance with Equation 6-1 for energy use cost
reduction and shall demonstrate a CO2e emissions reduction in accordance with Section 602.2 and
Equation 6-2 for CO,e.

2ZEP} =57 x(EUIp/EUY) yECI = (EUCIp/EUCI) Equation 6-1)

where:

EUlp EUCIp = the proposed annual energy use-index-in-sedree-kBtu/st-y cost for the proposed design of

the building and its site calculated in accordance with Section 602.1.2.

EULEUCI = the base annual energy use-index-in-sourcekBtu/sf-y cost for a baseline building and its
site calculated in accordance with Section 602.1.2.

602.1.2 Base Annual energy cost index. The proposed and base annual energy use cost index (Ebip
ECIp _and ECI) of the building and building site shall be calculated by a registered design professional in
accordance with Equation 6-1 and an annual energy cost S|mulat|on software approved bv the authority
having jurisdiction ard :
602:1.2.3. The annual energy use shaII mclude aII energy used for bU|Id|ng functlons and its anticipated
occupancy.
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602.2 Annual direct and indirect CO,e emissions. The CO,e emissions calculations for the building
and building site shall be determined in accordance with Sections 602.2.1 and 602.2.2. The emissions
associated with the proposed design shall be less than or equal to the CO,e emissions associated with
the standard reference design in accordance with Equation 6-2.

CO,e pd = (zEPI yECI x CO,e srbd)/57 (Equation 6-2)
where:

zEPI yECI = the-minimum-seore calculated energy cost ratio in accordance with Section 602.1.1.

CO,e pd = emissions associated with the proposed design.

CO,e srhd = emissions associated with the standard reference budget design in accordance with
Section 602.1.2.

603.3.7 Renewable and waste energy. Equipment and systems providing energy from renewable or
waste energy sources which is included in the determination of the building zEP} yECI, shall be capable
of being metered to allow a determination of the output of equipment and systems in accordance with
Sections 603.3.7.1 through 603.3.7.5.

Revise as follows:

1007.3 Post certificate of occupancy zERPLYECI, energy demand, and CO,e emissions reporting.
Where the jurisdiction indicates in Table 302.1 that ongoing post certificate of occupancy YECI zEP,
energy demand and CO2e emissions reporting is required, and where the jurisdiction has indicated in
Table 302.1 that enhanced energy performance in accordance with Section 302.1 or CO,e emissions in
accordance with Section 602.2 are required, YECI zEP!, energy demand, and CO,e emissions reporting
shall be provided in accordance with this section.

1007.3.3.1 Annual net energy use. The zEPR!} yECI associated with the operation of the building and the
buildings on the site, as determined in accordance with Section 602.1, shall be reported by the building
owner or the owner’s registered agent to the [INSERT NAME OF APPROPRIATE STATE OR LOCAL
GOVERNMENT AGENCY RESPONSIBLE FOR COLLECTING REPORTED INFORMATION].

Where there are multiple buildings on a building site, each building shall have its zERIYECI reported
separately. Where there are energy uses associated with the building site other than the buildings on the
site, the zEP} yECI for the building site shall be reported separately.

Energy use for the previous year shall cover the complete calendar year and be reported on, or
before, March 1st of the following year.
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Revise as follows:

TABLE A106
ENERGY CONSERVATION AND EFFICIENCY
MINIMUM NUMBER
OF ELECTIVES
REQUIRED AND
ELECTIVES
SECTION DESCRIPTION SELECTED
A102.2 The jurisdic_tion shall_ir_1dicate a number betwee_n and in(_:luding 0 and up to _an_d including .
10 to establish the minimum total number of project electives that must be satisfied.
A106.1 |zEP} yECI reduction project electives [Yes [INo
A106.1 |ProjectzEP} yECI is at least 5peints 3 percent lower than required by Table 302.1 []1 elective
A106.1 |Project zEP}I yECI is at least 20-peints 6 percent lower than required by Table 302.1 []2 electives
A106.1 |Project zEP}I yECI is at least 45-peints 9 percent lower than required by Table 302.1 [13 electives
A106.1 |Project zEP} yECI is at least 20-peints 12 percent lower than required by Table 302.1 [J4 electives
A106.1 |Project zEP} yECI is at least 25-peints 15 percent lower than required by Table 302.1 [J5 electives
A106.1 |Project zEP} yECI is at least 30-peints 18 percent lower than required by Table 302.1 []6 electives
A106.1 |Project zEP} yECI is at least 35-peints 21 percent lower than required by Table 302.1 [17 electives
A106.1 |Project zEP} yECI is at least 40-peints 24 percent lower than required by Table 302.1 [18 electives
A106.1 |Project zEPI yECI is at least 45-peints 27 percent lower than required by Table 302.1 [19 electives
A106.1 |Project zEP} yECI is at least 53-peints 30 percent lower than required by Table 302.1 [J10 electives
A106.2 |Mechanical systems project elective [Yes [INo
A106.3 |Service water heating [JYes [INo
A106.4 |Lighting systems [dYes [INo
A106.5 |Passive design [JYes [INo
A106.6 |Renewable energy systems—b5 percent [dYes [INo
A106.6 |Renewable energy systems—10 percent [Yes [INo
A106.6 |Renewable energy systems—20 percent [Yes [INo

A106.1 zEP} yECI reduction project electives. Project electives for buildings pursuing performance-
based compliance in accordance with Section 601.3.1 shall be in accordance with the portions of Table

A106 that reference Section A106.1;, and Equation 6-1 and-the-calculation-procedures-specifiedin

Reason: This purpose of the proposal is to replace the existing zEPI concept with a new IgCC compliance metric; namely, yearly
energy cost.

Conceptually, yECI is very straight forward as it merely compares the modeled energy cost of a proposed building to the
modeled energy cost for the same building that is built to meet the minimum energy requirements of the IECC. yECI is flexible as it
allows the use of any cost estimation software models so long as it has been approved by the authority having jurisdiction.

Energy cost is a metric that is easily understood by consumers, is used in several consensus building energy efficiency
standards, and its adoption by the ICC would enhance the code's stature among the consuming public.

Moreover, there are many technical problems with how the existing zEPI metric is calculated. It is linked to ASHRAE
Appendix G, and then modified with other factors. Under the latest revision to ASHRAE Standard 90.1 (2013), Appendix G and
Chapter 11 (the Energy Cost Budget chapter) have been significantly changed. The key change is that the "baseline" building
used for comparison is now "locked" using values and tables from ASHRAE 90.1-2004 (about equivalent to IECC 2006
Commercial Chapters). So while zEPI was originally intended to be compared to a building based on ASHRAE 90.1-2010, the
ratio of 51/57 will now be used with a 2004 building, not a 2013 building.

Further, the existing zEPI approach uses so called “source energy” as its basis of comparison. To the extent source
energy would ever be helpful (an assumption that is highly debated), the "source energy" estimates used for zEPI are out of date
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and not technically defensible. The use of these incorrect and outdated estimates will lead to decisions that would increase energy
usage and environmental impacts (e.g., switching end uses from electricity to fuel oil).
A 2012 DOE final report on focus group findings (for a program using source energy estimates) is helpful in understanding

some of source energy’s shortfalls. (See the Report at
http://apps1.eere.energy.gov/buildings/publications/pdfs/commercial initiative/asset rating_seattle f ocus groups.pdf)

One of the Report’s key findings was “[ijncluding site versus source energy use was confusing or did not provide value.
Site information was preferred by most stakeholders."

In addition, the report also stated "[s]everal building stakeholders did not find the source energy use information helpful
because they are more concerned with site energy."

To meet the needs of building owners, the yearly energy cost index (yECI) would be most useful to users of the IgCC as
shown in the DOE 2012 report:

Recommendation 5: Revise the cost metric data to enhance relevance to property owners and investors and increase overall
understanding.

Property owners and investors were more interested in actual costs—for example, regional costs for energy use,
estimated costs for energy consumption, and estimated costs/savings for upgrades for each system. Include estimated cost
information, where possible, to address the needs of owners and investors.

Consistent with the DOE Report, by changing to a Yearly Energy Cost Index approach, the baseline building would be
either the latest version of the IECC or ASHRAE 90.1 that is being enforced in a jurisdiction. In addition, it is a ratio that will have
the most meaning to building owners that are trying to justify the extra expenses of building a green building.

Finally, rather than a 10.5% reduction as would occur using the zEPI approach (51/57 ratio), the requirements under the
Yearly Energy Cost Index are 20% (0.8 ratio), which is significantly more stringent than the 10.5% reduction under zEPI.

In terms of specific proposed changes, this proposal would:

. add a new definition for yECI

. modify Section 3 by replacing zEPI with yECI,

. modify Section 6 by replacing zEPI with yECI,

. modify Section 10 by replacing zEPI with yECI, and
. modify Appendix A by replacing zEPI with yECI.

O wWN B
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64-20267139b34d/Brandt Oil_Sands GHGs_Final.pdf http://www.nytimes.com/2011/09/27/business/energy-environment/in-north-
dakota-wasted-natural-ga s-flickers-against-the-sky.html?pagewanted=all
http://www.investmentu.com/2011/September/natural-gas-flaring.html

Methane Leaks from North American Natural Gas Systems
Science 14 February 2014: DOI: 10.1126/science.1247045
http://www.sciencemag.org/content/343/6172/733.summary?rss=1

Cost Impact: Will not increase the cost of construction.
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