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BOARD OF BUILDING REGULATIONS AND STANDARDS
NOTICE OF MEETING
In accordance with the provisions of G.L. c. 30A § 20, notice is hereby given that the
Board of Building Regulations and Standards (BBRS) will convene a regular monthly meeting on:

January 8, 2019 @ 10:00 a.m. until approximately 1 p.m.
v @
The Boston Society of Architects (BSA) -
290 Congress Street - Suite 200, Boston, MA 02210

Posted on January.3, 2019

It is anticipated that the topics shown below will be discussed at the aforementioned meeting:

AGENDA
Roll Call, by BBRS Chair:

John Couture, Chair [] present [] absent Robert Anderson, or designee [] present [] absent
Kerry Dietz, Vice Chair [ present [] absent Peter Ostroskey, or designee [] present [] absent
Richard Crowley, Second Vice Chair [] present [] absent Michael McDowell [ present [ ] absent -
Steve Frederickson [] present [ ] absent Susan Gleason [] present [] absent
Kevin Gallagher . [] present [] absent Lisa Davey [] present [[] absent
Cheryl Lavalley - [ present [] absent

1. Review\Vote approval of December 11, 2018 BBRS draft meeting minutes.
Review\Vote approval of November & December, 2018 BOCC draft meeting minutes.

3. Review\Respond to open meeting law violation claims made by Town of Douglas Administrator,
Matthew J. Wojcik and draft response denying said claims.

4. Review\Ratify letter sent to Town of Douglas Administrator Matthew J. Wojcik on December 20, 2018
regarding the Town’s obligation to employ and designate a Building Commissioner who meets the BBRS’
certification requirements and noting that no business entities are so certified.

5. Review\Vote approval of the 2018 International Energy Conservation Code (IECC) as modified by
Massachusetts proposed amendments, inclusive of the Stretch Energy Code, in accordance with
Massachusetts General Law (MGL) ¢143, §94(o). The 2018 IECC may be viewed @
https:/ /codes.iccsafe.org/content/IECC2018P2.

¢ Proposal Number 12-1-2018 - Consider revising Sections N1103.3.3 (R403.3.3).
Proponent: Catherine Flaherty, Air Conditioning Association of New England (ACCA), Inc.

& TELEPHONE: (617) 727-3200 FAX: (617) 727-5732 http://www.mass.gov/dps



10.
11.

J- 2
13.
14.

15,
16.

Proposal Number 12-2-2018 - Consider revising Sections N1103.6.2.
Proponent: Catherine Flaherty, Air Conditioning Association of New England (ACCA), Inc.
Proposal Number 12-3-2018 - Consider revising Sections R806.5.
Proponent: David Weitz, CLEAResult for Mass Save.
Proposal Number 12-4-2018 - Consider adoption of the 2018 IECC as required by 143, §94(0).
Proponent: Department of Energy Resources (DOER) and others.
Discuss progress relating to the next edition of 780 CMR.
Review presentation of the International Green Construction Code (IgCC). The 2018 IgCC may be viewed
@ https:/ /codes.iccsafe.org/ category /I-Codes?year[]=2018&page=2.
Discuss progress of Manufactured Buildings Study Group.
Discuss approval of 152 new CSLs issued in the month of December, 2018.
Discuss\Vote Draft FAQ for Residential Code pertaining to Sections R105.3.1.1, R322, AJ101.3
Discuss\Vote
CSL Average Passing Score\ Medical\ Military\ Age or Continuing Education Requirements.
None this month.
Review\ Approve CSL Exam Transition Team members.
Review\Approve Dave Sullivan to serve as BBRS representative for February BOCC meeting.
Review\Discuss Board of Building Regulations and Standards Member Handbook including reminders
regarding the Open Meeting Law.
Vote BBRS chair and vice-chair. -
Discuss other matters not reasonably anticipated 48 hours in advance of meeting.




Public Comments Received
About Proposed IECC 2018
As Amended



Anderson, Robert (DPL)

To: C. Scott Ananian
Subject: RE: Comments on EV provisions in draft amendments to the Massachusetts State

Building Code found at 780 CMR 13.00, 51.00, and 115.00

From: C. Scott Ananian [mailto:brookline@cscott.net]

Sent: Friday, December 14, 2018 4:57 PM

To: Anderson, Robert (DPL); Anderson, Robert (DPL)

Subject: Comments on EV provnsnons in draft amendments to the Massachusetts State Building Code found at 780 CMR

13.00, 51.00, and 115.00

I am an EV owrer and Town Meeting Member for Brookline, MA. We have been working since 20 16 to
support the rapid adoption. of Electric Vehicles in our town.

I previously submitted comments on the draft amendments as posted to the BBRS site before the Dec 11 public
hearing. At that heanng I was prov1ded with a copy of the more recent EAC revision to the EV provision. The

below comments apply to that revision.

1.1 remain appreciative that the BBRS is tackling the issue of electric vehicle charging facilities in our
buildings. This is an essential function of state government, and I am hopeful that the standardization of sound
and safe charging facilities will be a boon to electrification in our state, which is vital to achieve our

Massachusetts climate change goals.

2.1am pleased to see that the omission of single- and two-family homes from EV requirements was an
oversight, and seems to be clarified in the latest EAC draft by explicit text in Table R404.2 noting that 1- and 2-
family homes are intended to be included in category R-3. I believe this is sufficient to clarify the intention of
the BBRS. However, because R-3 is a term defined in the IBC, and 1- and 2-family homes are generally not
covered by the IBC but instead by the IRC, I wonder if additional clarification might be needed.

3. In this revision, the specification of standard NEMA connectors (NEMA 14-50 and NEMA 6-50) have been
omitted from the specification. In conversation with DOER, it appears that the intent is to perhaps reintroduce
this requirements as part of an electrical code revision to that would follow from this. I strongly encourage the
BBRS to specify a standard outlet or two as part of the spec. It is already common for EV owners to carry
around a half dozen different plug adapters in order to be sure they are able to charge wherever they go. (See
https://www.evseadapters.com/collections/tesla-model-s-and-x-gen- 1 -charging-adapters for a taste of the
plethora of possibilities.) I believe setting a standard here is an opportunity to ease EV adoption that should not
be wasted. Reducing the possibilities to one (or two) would greatly simplify matters for EV dealers and owners,

and ensure that unsafe adapters aren't pressed into use.

4. The flexibility to provide 3 15A outlets in lieu of the single S0A outlet for commercial spaces is a worthwhile
addition. It will increase the effective number of EV spaces where long dwell times are expected. Perhaps the
language should be clarified that it is not just 3 *circuits* that are to be provided, but 3 *parking spaces*. The
MA Architectural Accessibility Board is expected to follow up on the BBRS amendments with appropriate
requirements for accessible EVSE charging, following the mode] that California has enacted. If you are
replacing one 50A EVSE space with 3 15A EVSE spaces, we may need to eventually specify how many of
them need to be accessible. Ensuring the language speaks of *spaces* not *circuits* will make this ore clear.

1



5. I don't think the "replace 1 with 3" language in the commercial code is always appropriate in the residential
code. For high density housing, it may be warranted, but for single- and two-family homes I worry that the
builder will put three outlets in the garage and consider their job done. I think there should always be at least -
one S50A circuit available to the homeowner. I suggest adding "except for single- and two-family homes" to
exception 3 in R404.2.

6. Finally, I wish to reiterate my support for a SOA circuit and 50A-rated receptacles. First the 50A circuit
provides essential future-proofing for high-battery-capacity electric vehicles. It is worthwhile to settle now on a
standard that will last for some decades, rather than find we need to bump the circuit capacity up to SOA later
and have EV owners forced to contend with mismatched outlets and circuits. (See my argument above for
standardized receptacles.) Second, the fundamental reason the building code treats EVSE is to ensure

safety. The 50A outlets are commonly and inexpensively available due to their decades-long use on RVs. They
should be matched to a S0A circuit. Doing otherwise invites trouble -- putting a 50A rated receptacle on a 40A
circuit (as has been proposed, for example) will inevitably cause users to try to connect a 50A load. This is
unsafe. Further, current car chargers are "smart" and limit the car charging current to the maximum safely
allowable under continuous duty, based on the plug which is attached to the car charger. That is, if you use the
car charger plug that fits a NEMA 14-50 receptable, the car automatically limits current draw to 40A; if you use
the car charger plug that fits a househouse 15A circuit, the current draw is automatically limited to 12A
(capacity is derated 80% in all cases to account for continuous duty use). Mismatching the circuit capacity and
plug type makes it impossible for the charger to properly limit its current draw.

Thank you for the opportunity to make these comments on the proposed amendments.
-- C. Scott Ananian, 103 Griggs Rd, Brookline MA
Brookline Town Meeting member precinct 10



Anderson, Robert (DPL)

From: Alistair Pim <apim@necec.org>

Sent: Friday, December 14, 2018 4:14 PM

To: Anderson, Robert (DPL)

Subject: Fwd: NECEC Comments for for BBRS in support of EV-Ready Provisions
Attachments: NECEC Comments to BBRS 14Dec2018 FINAL.pdf

Dear Mr Anderson

Please see a revised version of our comments with the ""Draft" watermark removed. No other changes were
made i

Please also accept my apologies for any inconvenience

Sincerely

Alistair Pim

Alistair Pim
Vice President, Innovation & Partnerships, NECEC

NECEC — Your Partner in the Clean Energy Economy

Northeast Clean Energy Council & NECEC Institute

250 Summer Street, 5th fl., Boston, MA 02210

M 508 341 3723

apim@necec.org

WwWWw.necec.org

Follow NECEC: Blog, Twitter and LinkedIN

Make NECEC your partner in the clean energy economy. Join today!

. Sign up for our newsletter.

Please consider the environment béfore printing this e-mail. .

—————————— Forwarded message --------- .

From: Alistair Pim <apim@necec.org>

Date: Fri, Dec 14, 2018 at 4:02 PM

Subject: NECEC Comments for for BBRS in support of EV-Ready Provisions
To: <Robert.Anderson S.gov>

Cec: Peter Rothstein <prothstein(@necec.org>, Janet Besser <jbesser(@necec.org>, Jamie Dickerson
<jdickerson@necec.org>

Dear Mr Anderson _
We appreciate the opportunity to provide the Board of Building Regulations & Standards with comments on the

proposed EV Ready requirements included in the amendments to Chapters 13 and 51. NECEC strongly supports
including EV Ready language requirements in Massachusetts State building Code.

Please find attached our written comments on behalf of members of our Clean Transportation Working Group,
which include several EV Charging companies.

Sincerely ’

Alistair Pim

Alistair Pim _
Vice President, Innovation & Partnerships, NECEC



NECEC — Your Partner in the Clean Energy Economy
Northeast Clean Energy Council & NECEC Institute

250 Summer Street, 5th fl., Boston, MA 02210
M 508 341 3723
apim@necec.org

www.necec.org
Follow NECEC: Blog, Twitter and LinkedIN

Make NECEC your partner in the clean energy economy. Join today!

Sign up for our newsletter.

Please consider the environment before printing this e-mail.



sblnecec

Your Partner in the Clean Energy Economy

December 14, 2018

Charles Borstel, Commissioner John Couture, Chair

Division of Professional Licensure Board of Building Regulations & Standards
1 Ashburton Place, Rm. 1301 1000 Washington St, Suite 710

Boston, MA 02108 Boston, MA 02118

Re: NECEC Comments to BBRS in Support of EV-Ready Provisions

Dear Commissionér Borstel and Chairman Couture:

NECEC appreciates the opportunity to provide the Board of Building Regulations & Standards
("BBRS”, or “the Board”) with comments on the proposed “EV Ready” requirements included in
the amendments to Chapters 13 and 51. NECEC strongly supports including “EV Ready” -
requirements in Massachusetts State Building Code. We respectfully urge the language being
considered by the Board of Building Regulations and Standards to be amended to be-
technology-neutral and to include such technology-neutral provisions in the State Building Code.

NECEC is the lead voice for hundreds of clean energy companies across the Northeast, helping .
to grow the clean energy economy. NECEC’s mission is to create a world-class clean energy
hub in the region delivering global impact with economic, energy and environmental solutions.
NECEC is the only organization in the Northeast that covers all of the clean energy market
segments, representing the business perspectives of investors and clean energy companies
across every stage of development. NECEC members span the broad spectrum of the clean
energy industry, including solar, wind, energy efficiency, energy storage, electric vehicles and
clean transportation, combined heat and power (CHP), fuel cells, and advanced and “smart”
technologies. Our members are already — or are very interested in — doing business in the
Commonwealth and helping to grow our clean energy economy.

1. Background

Electric vehicles are revolutionizing the transportation system in a way that puts buildings at the
heart of refueling. Over 90% of charging has been shown to take place at home and at work
during extended periods of time. Given the Commonwealth’s commitment to deploying 300,000
zero-emissions vehicles by 2025, it is essential that we prepare our buildings and communities
to facilitate and support achievement of this commitment in a safe, reliable, and cost-effective

manner.

“EV Ready” requirements in the state building code will save money for property owners and
future-proof Massachusetts businesses, workplaces, retail properties, and homes. A recent
study commissioned by the Northern California utility Pacific Gas & Electric found that the cost
of retrofitting an existing building with EV ready spaces is 2.75 to 4 times more expensive than

including them at the time the building is built:

“Installing infrastructure during new construction can avoid retrofit costs including
breaking and repairing walls, longer raceways (also referred to as conduit) using more
expensive methods and upgrading electric service panels. In addition, the soft costs

Northeast Clean Energy Council | 250 Summer Street, Fifth Floor, Boston, MA 02210 | www.necec.org | 617.500.9990



such as permitting and inspections and project management are much lower for new
construction.”’

“EV Ready” requirements as drafted typically do not require EV charging stations to be
purchased or for parking spots to be exclusively dedicated for EV charging stations. Rather, “EV
Ready” provisions often require the installation of conduit and wiring and to ensure sufficient
electrical capacity to support the future installation of EV chargers by site hosts, at their
expense, at a later date.

The Massachusetts Legislature identified that “EV Ready” requirements would be appropriate
components of the state building code. Section 3 of Chapter 448 of the Acts of 2016 explicitly
authorized the Board to consider and adopt EV Ready requirements into the building code.
NECEC encourages the Board to exercise its statutory authority to adopt EV Ready
requirements.

1. Recommendations

Before the Board adopts the proposed EV Ready requirements, NECEC respectfully requests a
series of amendments to the draft language, which are outlined in the Appendix.

1l. Conclusion

Thank you for your consideration of our comments. For the above-referenced reasons, we
strongly encourage the Board to adopt the EV Ready requirements with the amendments
included in the Appendix. Thank you for the opportunity to provide these comments and for your
consideration of this critical issue. Please do not hesitate to contact us if you have any
guestions or we can provide any assistance.

Sincerely,
Peter Rothstein Janet Gail Besser
President Executive Vice President

(6o Alistair Pim, NECEC
Jamie Dickerson, NECEC

" Energy Solutions & Pacific Gas and Electric (November 2016), “Plug-in Electric Vehicle Infrastructure Cost-Effectiveness Report '
for San Francisco.” Retrieved from: http://evchargingpros.com/wp—content/upIoads/2017/04/City—of-SF-PEV-Infrastructur’e-
Cost-Effectiveness-Report-2016.pdf

Northeast Clean Energy Council | 250 Summer Street, Fifth Floor, Boston, MA 02210 | www.necec.org | 617.500.9990 2



Appendix: Recommended Ahendments to Proposed EV Ready Requirements

Residential Building Code.? It would be inappropriate to specify the circuit termination for an
EV Ready circuit. Requiiring certain termination points for circuits would increase the cost of EV
Ready requirement for developers and could increase costs for consumers that want to install
EV charging stations. We also recommend that the amperage requirement be increased to 60A
in order to future-proof buildings for increasing EV charging capabilities.

Language to delete va Ty .
{ 94{14 ?—} TJTPBFHHFFJ—EFFEEH—SHE#—QG—H#GHFH@BHL&S—“E# H&Aﬂyu i m& gpwfpp-paneﬁm Eatbj}aﬁe#

Language fo add: In accordance with 527 CMR and this section, buildings shall provide
sufficient electrical capacity and physical capacity at the service panel to accommodate future
simultaneous vehicle charging for the identified number of spaces identified in C405.9.3.
Calculated spaces shall be rounded up to the nearest whole number. A minimum 60-ampere
branch circuit shall be installed to terminate in close proximity to each proposed location of
future installation of Society of Automotive Engineers (SAE) standard J1772-approved Level 2
“electric vehicle service equipment. The circuits shall have no other outlets. A permanent and
visible label stating “EV READY” shall be posted in'a conspicuous place at both the service
panel and the circuit termination point. The location and number of “EV READY” parking spaces .

shall be identified on construction documents.

Non-Residential®. For similar reasons, the BBRS should strike language that would mandate a
specific termination point for a branch circuit.

2 Chapter 13,p. 4
% Chapter 51, p. 4

Northeast Clean Energy Council | 250 Summer Street, Fifth Floor; Boston, MA 02210 | www.necec.org | 617.500.9990 3



Language to delete: “EM-F : ;
ME}—%M@#WI e#a#be ;dennﬁed ac “E V READY” e Ihe—&erw&e—p&r}eﬁ-gpgﬂ{;me;

Language to add: In accordance with 527 CMR and this section, buildings shall provide a 40-
ampere branch circuit to accommodate a future dedicated Society of Automotive Engineers
(SAE) standard J1772-approved Level 2 EVSE for the number of EV Ready spaces provided in
accordance with Table N1104.2 (R404.2). The circuits shall have no other outlets. The service
panel shall provide sufficient capacity and space to accommodate the circuit and over-current
protective device. A permanent and visible label stating “EV READY” shall be posted in a
conspicuous place at both the service panel and the circuit termination point.

Exceptions to the EV Ready Requirement. Several exceptions to EV Ready requirements in
the building code present significant concern and should be struck entirely.

Parking separated by right-of-way.* This broad exemption from EV Ready requirements
for any building with parking that is not onsite. This would defeat the purpose of an EV
Ready requirement and make it harder for multifamily residents, workplace, and
commercial tenants to take advantage of transportation electrification.

Language fo delete

* Distance from Panel and Separation by Right of Way.® Similarly, the BBRS should strike
these overly-broad exceptions that are in conflict with the purpose of an EV Ready

requirement.

Language to delete:-Thisrequirement-will-be-censidered-met-ifall- spaces-which
are-petEY Reads
A s I : I Dl et ot

Shorter-term Parking. ® This overly-broad exemption would exclude parking spaces
“limited to parking durations of less than an hour.” This would be inappropriate because
(1) decisions about final use of parking spaces are not typically made by developers and
(2) there are many appropriate use-cases for EV charging at short-term parking.

Language to delete: “Parking-spaces-which-are-limited-to-parking-durations-oHess-than

* Chapter 13, P. 4
® Chapter 51, p. 4
® Chapter 13, P. 4

Northeast Clean Energy Council | 250 Summer Street, Fifth Floor, Boston, MA 02210 | www.necec.org | 617.500.9990 4



Anderson, Robert (DPL)

From: Emily Wier <ewier@greenlots.com>

Sent: Friday, December 14, 2018 4:34 PM

To: Anderson, Robert (DPL)

Cc: Thomas Ashley '

Subject: Greenlots Comments on EV Ready Building Codes
Attachments: Greenlots BBRS EV Ready Building Code Comments.pdf

Dear Robert,

Please find attached letter from Greenlots in support of EV Ready Building Codes. We encourage the BBRS to adopt
these provisions in the IECC, and look forward to supporting their implementation.

Kind regards,

Emily Wier
Policy and Market Development, Greenlots

ewier@greenlots.com
619.952.2331



greenlofs®

December 14, 2018

Charles Borstel, Commissioner John Couture, Chair

Division of Professional Licensure Board of Building Regulations & Standards
1 Ashburton Place, Rm. 1301 1000 Washington St, Suite 710

Boston, MA 02108 Boston, MA 02118

RE: Support for Massachusetts EV Ready Building Codes

Dear Commissioner Borstel and Chairman Couture,

Greenlots appreciates the opportunity to provide the Division of Professional Licensure and Board of
Building .Regulations & Standards (BBRS) with comments on the proposed “EV Ready” requirements
included in the amendments to Chapters 13 and 51 of the International Energy Conservation Code (IECC).

Greenlots is a leading provider of EV charging software and services, and our smart charging solutions
help site hosts and utilities manage dynamic EV charging loads. We leverage numerous partnerships to
achieve successful charging solutions, and support a significant percentage of the DC fast chargers in
North America and an increasing percentage of Level 2 infrastructure. We are proud to support the

deployment of EV charging throughout Massachusetts.

Importance of Transportation Electrification

Massachusetts is a leader on transportation electrification, and increased adoption of EVs will be critical
to meet the Commonwealth’s climate change goals. Almost 18,000 EVs have been sold in Massachusetts

"to date, and sales are increasingly trending toward all-battery EVs.! The Commonwealth has one of the
highest rates of EV ownership, thanks in part to the state’s EV rebate and recently approved multimillion-
dollar EV infrastructure programs from Eversource and National Grid.” New vehicles on the market have
more than a 200-mile range, and electric pick-up trucks will be avaitable soon.

Today, most EV charging occurs at home or at work but because vehicle battery size is increasing, a
standard 120-volt outlet does not provide enough electricity to fully charge the vehicle during a typical
charging session. Access to a 240-volt outlet will be essential, particularly as the costs associated with
wiring and trenching can be cost prohibitive when a retrofit is needed. Many other states and
municipalities are taking bold steps to adopt EV ready buildirig codes, including California, Atlanta, San
Francisco, Los Angeles, and Vancouver. Because of Massachusetts’ role as a market catalyst outside of the
West Coast, the BBRS should use this opportunity to adopt the “EV Ready” building code requirements.

High.Cost of Retrofits

The imperative for “EV Ready” building codes is magnified by the high costs of retrofits. Based on one
study, retrofits can range from $3,600 to $10,200 per parking stall (excluding the EV charging hardware), '
depending on the site’s electrical constraints and other factors. New builds, in contrast, only add around
S800 per parking space, yieldinglsigniﬁcant cost savings. When EV charging is integrated as part of the

A httgs:[[autoalliance.og[energy—environmen;[advanced-technology-vehicle¥sales-dashboard[
2 https://www.nrdc.org/experts/noah-garcia/massachusetts-approves-new-ev-program

Greenlots \ 777 S. Alameda Street, 2" Floor; Los Angeles, CA 90021 \ (424) 372-2577



Division of Professional Licensure and Board of Building Regulations & Standards
December 14, 2018

RE: Support for Massachusetts EV Ready Building Codes

Page 2

building design, the costs associated with EV Ready infrastructure add very little to the overall
construction costs (estimated at 0.87% for residential and 2.01% for commercial buildings).

Most buildings last about 50-60 years, which means that buildings constructed today will be retiring from
the housing stock and building infrastructure around 2070. As such, it will be prudent to develop building
codes that will enable charging for an increasing number of electric vehicles. Due to the inertia associated
with building codes and infrastructure lock in, future-thinking building codes will be essential to plan for
EV growth and the Commonwealth’s needs.

Furthermore, building owners and tenants incur additional costs associated with EV Ready retrofits. This
includes additional time associated with the installation, delays in approval, complications with
reassigning parking spaces, and other inconveniences. More and more EV drivers are selecting
apartments based on where they can park and charge their EV. This creates a competitive advantage for
some building owners.

Recommended Amendments to Proposed EV Ready Requirements

While we support the “EV Ready” requirements as written, we respectfully request that the Board
considers code amendments to the IECC which we feel better reflects technology needs, electrical
capacity, and remove unnecessary exceptions to the code.

Residential Building Code 2 It would be inappropriate to specify the circuit termination for an EV Ready
circuit. Requiring certain termination points for circuits would increase the cost of EV Ready requirement
for developers and could increase costs for consumers that want to install EV charging stations. We also
recommend that the amperage requirement be increased to 60A in order to future-proof buildings for
increasing EV charging capabilities.

Language to add: In accordance with 527 CMR and this section, the identified number of spaces at the
identified in C405.9.3 shall provide sufficient electrical capacity and physical capacity at the service
panel to accommodate future simultaneous vehicle charging. Calculated spaces shall be rounded up to
the nearest whole number. A minimum 60-ampere branch circuit shall be installed to terminate in
close proximity to each proposed locations of future installation of Society of Automotive Engineers
(SAE) standard J1772-approved Level 2 electric vehicle service equipment. The circuits shall have no
other outlets. A permanent and visible label stating “EV READY” shall be posted in a conspicuous place
at both the service panel and the circuit termination point. The location and number of “EV READY”
parking spaces shall be identified on construction documents. '

3 Chapter 13, p. 4

Greenlots \ 777 S. Alameda St, 2™ Floor; Los Angeles, CA 90021 \ (424) 372-2577



Division of Professional Licensure and Board of Building Regulations & Standards

December 14, 2018
RE: Support for Massachusetts EV Ready Building Codes

Page 3

Non-Residential*. For similar reasons, the BBRS should strike language that would mandate a specific
termination point for a branch circuit.

Language to add: |n accordance with 527 CMR and this section, the number of EV Ready spaces
provided in accordance with Table N1104.2 (R404.2) shall provide a 40-ampere branch circuit to -
accommodate a future dedicated Society of Automotive Engineers (SAE) standard J1772-approved
Level 2 EVSE. The circuits shall have no other outlets. The service panel shall provide sufficient
capacity'and space to accommodate the circuit and over-current protective device. A permanent and
visible label stating “EV READY” shall be posted in a conspicuous place at both the service panel and

the circuit termination point.

Exceptions to the EV Ready Requirement. Several exceptions to EV Ready requirements in the building
code present significant concern and should be struck entirely.

Parking separated by right-of-way.? This broad exemption from EV Ready requirements for-any building
with parking that is not onsite. This would defeat the purpose of an EV Ready requirement and make it
harder for multifamily residents, workplace, and commercial tenants to take advantage of transportation

electrification.

Language to delete: Fhis+eeui A i
Disfancefrom Panel and Separation by Right of Way.® Similarly{ thé BBRS should strike these overly-broad

exceptions that are in conflict with the purpose of an EV Ready requirement.
Language to delete: Fhisrequirementwillbeconsidered Haige

Shorter-term Parking.” This overly-broad exemption would exclude parking spaces “limited to parking
durations of less than an hour.” This would be inappropriate because (1) decisions about final use of
parking spaces are not typically made by developers and (2) there are many appropriate use-cases for EV.

charging at short-term parking.

Language to delete: £

4 Chapter 51, p. 4
5 Chapter 13, P. 4
6 Chapter 51, p. 4
7 Chapter 13, P. 4

Greenlots \ 777 5. Alameda St, 2™ Floor; Los Angeles, CA 90021 \ (424) 372-2577



Division of Professional Licensure and Board of Building Regulations & Standards

December 14, 2018
RE: Support for Massachusetts EV Ready Building Codes

Page 4

Thank you for your consideration. Greenlots will be available as a resource to the Division of Professional
Licensure and BBRS. Please do not hesitate to contact me should you have any questions.

Sincerely,

/1

Thomas Ashley
Vice President, Policy

Greenlots \ 777 S. Alameda St, 2™ Floor; Los Angeles, CA 90021 \ (424) 372-2577



Anderson, Robert (DPL)

~From: Rosenstock, Steven <SRosenstock@eei.org>
Sent: Friday, December 14, 2018 8:58 AM
To: Anderson, Robert (DPL)
Cc: Finlayson, Ian (ENE)
Subject: Support for EV requirements
Attachments: IEI EEI EV Forecast Report_Nov 2018.pdf

Mr. Anderson,

On behalf of the Edison Electric Institute, | support the EV provisions (new Section C405.9 and the new definitions
associated with the new section) that are shown in Proposal Number 12-4-2018.

Attached is a report that was recently released showing the projections of electric vehicle sales across the US through
2030, and the infrastructure needed to-support the rise in vehicle sales (shown in Figure 3 on report page 3, file page 5

of 18). ‘

Provisions show in €405.9 will be extremely beneficial for the state, and will reduce the costs of installing the necessary
infrastructure.

Thank you for your consideration of my comments.
Sincerely,

Steve Rosenstock, P.E.

Senior Manager, Customer Technical Solutions
701 Pennsylvania Avenue, N.W. '
Washington, D.C. 20004-2696

202-508-5465

www.eei.org

Follow EEIl on Twitter, Facebook, and YouTube.

EEl | Henase:




Edison Electric
INSTITUTE

o2 The Edison Foundation

@ INSTITUTE for

"3 E|ECTRIC INNOVATION
Report

Electric Vehicle Sales Forecast and
the Charging Infrastructure Required

Through 2030

November 2018

Prepared by:
Adam Cooper (IEl) and Kellen Schefter (EEI)




Executive Slimmary

The transition to electric vehicles (EVs) is well underway with more than 1 million EVs on U.S.
roads as of October 2018. Automakers are responding to customer demand and are developing
more EV models, including both plug-in hybrid electric vehicles (PHEVSs) and battery electric
vehicles (BEVs), that are increasingly cost-competitive with internal combustion engines. In -
addition, customers are purchasing EVs in record numbers, and electric companies are working
with stakeholders to move the EV infrastructure market forward.

Electric transportation is a win-win. It meets customer needs, provides environmental benefits,
and supports America’s energy security.

The future of electric transportation is evolving rapidly. In response, the Edison Electric Institute
(EEI) and the Institute for Electric Innovation (IEI) have developed this updated EV sales
forecast through 2030 and have estimated the associated charging infrastructure needs.! The
EEVIEI forecast is a consensus forecast based on five independent forecasts.

The results show the following:

= Thestock of EVs (i.e., the number of EVs on the road) is projected to reach 18.7 million
in 2030, up from slightly more than 1 million at the end of 2018 (see Figure 1). This is
about 7 percent of the 259 million vehicles (cars and light trucks) expected to be on U.S.

roads in 2030.

= Tt took 8 years to sell 1 million EVs. We project the next 1 million EVs will be on the
road in less than 3 years—by early 2021.
=  Annual sales of EVs will exceed 3.5 million vehicles in 2030, reaching more than 20

percent of annual vehicle sales in 2030 (see Figure 2). Compared to our 2017 forecast,
EV sales are estimated to be 1.4 million in 2025 versus 1.2 million.?

= About 9.6 million charge ports will be required to support 18.7 million EVs in 2030
(see Figure 3). This represents a significant investment in EV charging infrastructure.

1. The 2018 forecast is an update to: Plug-in Electric Vehicles Sales Forecast T, hrough 2025 and the Charging
- Infrastruciure Required. Edison Electric Institute and Institute for Electric Innovation. July 2017.

http://www.edisonfoundation.net/iei/publications/Documents/IE]_EFI1%20PEV%20Sales%20and%20Infrastruc
ture%20thru%202025 FINAL%20(2).pdf -

2. Ibid.



Figure 1. EEI/IEI Forecast of EV Stock in 2030
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Figure 2. EEI/IElI Annual EV Sales Forecast as Percent of Total Vehicle Sales
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Figure 3. EV Charging Infrastructure in 2030 Based on EEI/IEI Forecast
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Electric Vehicle Forecast

Approach

EEI and IEI developed a consensus forecast of EV sales projections from 2018 to 2030 based on
five independent forecasts:

Blbomberg New Energy Finance (BNEF) — Electric Vehicle Outlook 2018 (May 2018).3
Boston Consulting Group (BCG) — The Electric Car Tipping Point (November 2017).4
Energy Innovation — Energy Policy Simulator 1.4.1 (accessed July 2018).°

U.S. Energy Information Administration (EIA) — Annual Energy Outlook 2018 Reference
Case (February 2018).6

‘Wood Mackenzie — The Electric Vehicle Outlook Data (August 2018).”

These forecasts were selected because they include three key factors: customer preference
models that determine interest in EVs; declining battery costs that influence EV cost
competitiveness with internal combustion engine (ICE) vehicles and manufacturer profitability;
and fuel efficiency standards and environmental regulations.

3. Electric Vehicle Outlook 2018. Bloomberg New Energy Finance. May 2018.
https://www.bloomberg.com/news/articles/2018-05-22/bp-invests-in-tech-to-charge-cars-as-quickly-as-filling
gas-tank and https://about.bnef.com/electric-vehicle-outlook/#toc-download

4. The Electric Car Tipping Point. Boston Consulting Group. November 2017. _
https://www.slideshare.net/TheBostonConsultingGroup/the-electric-car-tipping-point-81666290 and
https://www.bcg.com/en-us/publications/2018/electric-car-tipping-point.aspx

5. Energy Policy Simulator. Energy Innovation. July 2018.

https://us.energypolicy.solutions/scenarios/home
6. Annual Energy Outlook 2018. U.S. Energy Information Administration. February 2018.
https://www.eia.gov/outlooks/aeo/

7. Electric Vehicle Outlook Data. Wood Mackenzie. August 2018.



Figure 4. EElVIEI Anniual EV Sales Forecast Com pared to Selected Forecasts
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Comparison to Automaker Announcements

Figure 4 shows that EEI/IEI forecasts 3.5 million EV sales in 2030. Comparing the forecasted
EV sales to automaker announcements is a useful reality check. Some automakers publicly have
announced EV sales targets and plans for future EV models. Based on these announcements,
estimates from EV analysts, and our own assumptions, the minimum number of EV sales is

around 2.5 million in 2030.2

Table 1 shows the actual percent of EV sales in 2017, the percent expected in 2030, and the
likely number of EV sales in 2030 projected by manufacturer. Given that many of the
manufacturers’ announcements are for 2020 or 2025 and that EV sales likely will continue to
increase until 2030, we believe the projected forecast for 3.5 million EV sales is reasonable.

8. Individual .automakf_:r data was gathered from automaker websites, trade press articles, and public
announcements.




Table 1. EV Sales in 2030 Projected by Vehicle Manufacturer

% EV sales | All vehicle sales | % EV sales

in 2017 expected in U.S. | expected by [Estimated EV
Manufacturer (actual) in 2030 given year |salesin 2030
BMW 6.0% 360,000 20% (2025) 72,000
General Motors 1.5% 3,000,000 5% (2030) 150,000
Honda 0.1% 1,650,000 15% (2030) 247,500
Mercedes 0.9% 380,000 25% (2025) 95,000
Nissan 0.7% 1,600,000 20% (2020) 320,000
Tesla 100.0% 850,000 100% 850,000
Toyota 0.9% 2,450,000 9% (2030) 220,500
Volkswagen 1.3% 630,000 25% (2025) 157,500
Volvo 3.5% 80,000 50% (2025) 40,000
Subtotal {Automaker Announcements) 11,000,000 2,152,500
Fiat Chrysler 0.5% 2,100,000 5% (2030) 105,000
Ford 0.8% 2,600,000 5% (2030) 130,000
Hyundai-Kia 0.5% 1,300,000 5% (2030} 65,000
Subtotal (Estimated) 6,000,000 300,000
Total 17,000,000 14%| 2,452,500

Charging Infrastructure Needed to Support EV Market

The availability of EV charging infrastructure is fundamental to the growth of EVs. Unlike
conventional vehicles, which typically refuel only at gasoline stations, EVs may charge at many
different locations, such as while parked at home, at work, or in public spaces.

Charging equipment is needed to deliver electricity from the energy grid to an EV. This charging
equipment, which often is referred to as a charging station or a charge port, comes in a variety of
types and configurations, but is generally categorized by power level:

= Level 1: 120-volt, alternating current (AC) power. Level 1 charging refers to charging
stations and conventional electric outlets that a driver may plug into via a charging cord
set that typically is included with an EV. Level 1 charging adds about 4 miles of electric

range per hour of charging.

For this analysis, we assume that half of all EVs with access to home charging will use
Level 1 charging, while the other half will use Level 2. Level 1 charging also may be
available at workplaces and public locations, but that is not considered in this analysis.

» Level 2: 240-volt, AC power. Level 2 charging stations typically are mounted on a wall
or on a pedestal. Level 2 charging at home typically requires the installation of a 240-volt
circuit. Level 2 charging adds about 10 to 20 miles of electric range per hour of charging.



For this analysis, we assume that all workplace and public locations use Level 2 charging.

=  DC Fast Charging (DCFC): Converts AC electricity to direct current (DC) and delivers
charge to the vehicle at high power, typically 50 kilowatts (kW) or greater. DCFC is
intended to add a substantial charge to an EV in a short amount of time (e.g.; more than
80 miles of range in about 30. minutes of charging, depending on battery size and power
level).

For this analysis, we assume DCFC is used only at public DCFC locations at power
levels of 50 to 150 kW and is only available for use by BEVs.

Table 2 summarizes the EV charging infrastructure locations, charging equipment type, and
available charging time considered in this analys1s This analysis limits consideration to these

major categories for simplicity.

Table 2. EV Charging Equipment by Location

Location Charging Type Considered Charge Time

Home (single family homes and -

multi-family dwellings) Level 1, Level 2. Overnight (approx. 12 hours)
Workplaces Level 2 Work day (approx. 8 hours)
Public Level 2 Level 2 Approx. 2+ hours

Public DC Fast Charging DCFC Approx. 30 minutes

- To date, the majority of EV charging occurs at home. However, having charging infrastructure at
workplaces or in public settings allows EV owners to-drive more miles on electric, enables
longer trips, and reduces range anxiety. In addition, public charging infrastructure is important
for EV owners who do not have dedicated home charging, such as in multi-family dwellings
(e.g., apartment buildings) or those with street parking. '



Modeling the Charging Infrastructure Needed to Support EV Growth

EEI and IE] estimated the EV charging infrastructure needed to support the more than 18 million
EVs projected to be on the road in 2030 using the Department of Energy’s Electric Vehicle
Infrastructure Projection (EVI-Pro) Lite tool.® The EVI-Pro Lite tool is a simplified, publicly
accessible version of a model developed by the National Renewable Energy Lab (NREL) to
estimate the demand for EV charging infrastructure. The tool estimates the number of charging
ports needed within a city or state to support a given EV population, based on vehicle travel
patterns as well as EV and charging station characteristics. The tool allows users to adjust key
assumptions, such as the mix of BEVs versus PHEVs and the amount of charging done at home.

‘Based on the EEI/IEI forecast, we estimate that about 9.6 million charge ports will be needed to
support the 18.7 million EVs projected to be on the road in 2030.!° The mix of charge ports by
location is shown in Figure 5.

Figure 5. EV Charging Infrastructure in 2030 Based on EEVIEI Forecast
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9. See https://www.afdc.energy.gov/evi-pro-lite (accessed October 2018).

10. This analysis considers only incremental charging ports needed. The home Level 2 charging plugs are
incremental because they are assumed to require new charging equipment and installation in a home. An equal
amount of Level 1 charging is assumed to be available at home locations (e.g., via conventional outlets) and,
therefore, is non- incremental.




Our assumptions include:

EV Population: The EVI-Pro Lite tool does not provide a national calculation option, so
the results shown are the sum of the outputs for individual analyses of all 50 states and -
the District of Columbia. The 18.7 million EVs were allocated by applying a uniform
sales growth rate to each state. Since the tool limits the EV population to no more than 10
percent of all registeted vehicles, states that exceeded this market share were capped at
10 percent and the excess vehicles were allocated to the remaining states based on their
EV market share. This effectively shifts the EV distribution among the states closer to

that of the conventional vehicle population, which is reasonable as EVs become more

mainstream.

Vehicle Mix: The EVI-Pro Lite tool simplifies EV models to four types — PHEVs with
electric ranges of 20 and 50 miles and BEVs with electric ranges of 100 and 250 miles.

_ This analysis assumed a split of: 15 percent 20-mile PHEVs; 25 percent 50-mile PHEVS;

15 percent 100-mile BEVs; and 45 percent 250-mile BEVs. While the current EV
population is roughly 50-50 split between PHEVs and BEVs, this projected split reflects
a 60-40 bias toward BEVs that is estimated based on automaker product announcements.

“This effectively increases the number of DCFC ports needed, while reducing the number

of Level 2 ports.

Support for PHEVSs: The EVI-Pro Lite tool allows users to select “partial” or “full”
support for PHEV drivers. The full support option adds Level 2 chargers at workplaces
and public locations, such that most PHEV trips can be completed on the electric range
only, while the partial support option assumes more PHEV trips will be completed using
the gasoline range once the electric range is depleted. This analy51s chose the full support
optlon with the assumption that PHEV drivers will seek to maximize their electric mlles
and minimize their gasoline miles and that providing the necessary charging
infrastructure to do so will be needed to drive adoption to the forecasted level. This
assumption effectively increases the number of Level 2 ports.

Home Charging: The EVI-Pro Lite tool default assumption is that all EV drivers have,
access to overnight charging at home and begin each day with a full charge. While this
assumption may closely approximate the EV population today, this analysis assumes that
the forecasted EV buyers will resemble conventional vehicle households more closely.
Studies suggest only about 80 percent of households have access to off-street parking,
and even fewer have access to a dedicated off-street parking space.!! This analysis
assumed 80 percent of the forecasted EV population would have access to home
charging, which effectively increases the charging ports needed in other locations.
Additionally, this analysis assigned a home Level 2 charging station to half of these EVs
with home charging (40 percent of the forecasted EV population), with the assumptlon
that Level 1 charging at home will be available and sufficient for the remaining EVs.
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Approaches to Deploying EV Charging Infrastructure

The EV market is driven by a myriad of dynamics, including customer awareness and
acceptance, the types of EVs available and their affordability, and the availability of charging
infrastructure. It is well established that the lack of EV charging infrastructure is a primary
barrier to EV adoption. ! The analysis using the EVI-Pro Lite tool in this report estimates the
charging infrastructure needed to support a certain level of EVs. In this section, we discuss
approaches for deploying EV charging infrastructure.

Today, approximately 45,000 public Level 2 charging ports and 9,000 DCFC ports are available,
including those dedicated to Tesla vehicles.”* The precise number of workplace Level 2 charging
stations is unknown. Based on the EVI-Pro Lite tool results, as shown in Figure 5, more than 2
million charge ports in workplaces and public locations will be needed by 2030. The significant
difference between the current availability of charging infrastructure and the expected charging
infrastructure needed suggests a growing “infrastructure gap” that must be addressed.

One of the impediments to widespread charging infrastructure availability is the cost. The costs
associated with EV charging infrastructure include the equipment itself, ongoing operation and
maintenance costs, and the installation costs needed to get power to the charging station site.
These costs can vary widely, from a few hundred dollars to install a Level 2 charger at home to
tens of thousands of dollars to install a DCFC."* Much of the EV charging infrastructure to date
has been paid for by the customer or entity that hosts the charging equipment (the “site host”),
whether that is a homeowner, a commercial property owner, or a public entity.

12. NREL, Consumer Convenience and the Availability of Retail Stations as a Market Barrier for Alternative Fuel

Vehicles, https://www.afdc.energy.gov/uploads/publication/56898.pdf

13. U.S. Department of Energy, Alternative Fuels Data Center.

http://www.afdc.energy.gov/fuels/stations_counts.htmi (Accessed November 2018)
14. U.S. Department of Energy, Costs Associated With Non-Residential Electric Vehicle Supply Equipment,

https://www.afdc.energy.gov/uploads/publication/evse_cost report 2015.pdf
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The EV charging marketplace is evdlving, and different appr_oaches to providing the charging
infrastructure for the EV market are being deployed. Some of the entities that are investing in
charging infrastructure are below and are summarized in Figure 6.

Figure 6. Planned Investment in EV Charging Infrastructure
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=  State governments: Twenty-four states have some type of incentive (e.g., grant or tax
credit) to support the deployment of EV charging stations. The Environmental Mitigation
Trust, established in October 2017 under the Volkswagen diesel emissions settlement,
will provide states and Indian tribes with $2.925 billion to mitigate emissions of nitrogen
oxides (NOx). States may use up to 15 percent of their funds to deploy EV charging
infrastructure. So far, 41 states have allocated at least some of their funds to EV charging
infrastructure, representing more than $265 million in potential investment."?

»  Automakers: Tesla has built a “Supercharger” network of about 5,000 DCFC ports at 560
locations in the U.S. dedicated to its vehicles. 6 Other automakers including BMW,
General Motors, Nissan, and Volkswagen also have invested in public charging stations
in targeted locations, with partners such as ChargePoint and EVgo managing the

tracking-dashboard/
16. U.S. Department of Energy Alternative Fuéls Data Center, http://www.AFDC.energy.gov
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stations.!” Electrify America, a subsidiary of Volkswagen established as part of the diesel
emissions settlement, is required to spend $2 billion over 10 years (2017-2027) to deploy
charging infrastructure and related activities to support the EV market.!®

» Electric companies: Electric companies across the country increasingly are gaining state
regulatory approval to invest in electric transportation. These investments are primarily in
EV charging infrastructure deployment, but also may include charging infrastructure for
other applications (such as medium- and heavy-duty trucks and buses), as well as other
market support activities such as customer education and outreach. As of September
2018, approved investments totaled more than $1.1 billion.

Electric Company Role

Electric companies are well-positioned to deploy EV charging infrastructure. Electric company
investment in charging infrastructure may take many different forms, including:

= Developing “make-ready” infrastructure, which includes service connection upgrades and
new supply infrastructure to bring power to the charging equipment (see Figure 7); the
site host is responsible for procuring the charging equipment.

= Installing and owning all infrastructure up to, and including, the charging equipment
itself; either the electric company, the site host, or a third-party may operate and maintain

charging equipment.

» Offering incentives, typically in the form of rebates, to defray some or all of the cost of
the charging equipment and/or the installation costs.

Figure 7. lllustration of EV Charging Infrastructure
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17. See http://www.autonews.com/article/20180723/MOBILITY/180729957/ev-charging-network-us.
18. See https://www.electrifyamerica.com/our-plan
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In addition, electric company investments cari sﬁpport the smart integration of EV charging load
into the distribution grid in different ways, including:

w Offermg electric rates that encourage EV charging at spec1ﬁc times of the day (e.g., at
off-peak times).

= Requiring charging equipment associated with these programs to be ready for managed
charging, such as being capable of receiving demand response signals.

= Helping to educate EV drivers and site hosts to choose the appropriate rates and connect
them with charging equipment providers.

Policy and Techﬁology Factors to Consider

Federal Policy Issues

Policy developments at the federal level that could impact the U.S. EV market within the
timeframe of this forecast include:

*. Vehicle fuel efficiency and GHG standards: In August 2018, the U.S. Environmental -

- Protection Agency (EPA) and the National Highway Traffic Safety Administration
(NHTSA) proposed modifications to tailpipe greenhouse gas (GHG) emissions and
’Corporate Average Fuel Economy (CAFE) standards for light-duty vehicles.!® The
-agencies propose to freeze standards for model years 2021-2026 at model year 2020
levels, rather than increasing standards through 2025. The EPA/NHTSA proposal would
eliminate California’s waiver under the Clean Air Act, including the Zero Emission
‘Vehicle (ZEV) program that requires an mcreasmg number of ZEV sales—primarily

EVs—through 2025.

*  Qualified Plug-In Electric Drive Motor Vehicle Credit (IRC 30D): Reduces the
purchase price of EVs. The credit is.structured to phase out for an individual automaker
when it sells 200,000 qualifying vehlcles Tesla has exceeded the cap, and General

Motors is close behind:

The outcome of the EPA and NHTSA proposal is not determined as of this writing. The EEI/IEI
forecast is not driven exclusively by these policies. The other market conditions that are driving
EV sales to overperform regulation likely still will be present even if these policies are
weakened, but directionally these would have a negative impact on the EV market.

19. See https://www.epa.aov/newsr:leases/us-epa—and-dot-propose-fuel-economv-standards-mv-2021-2026-
vehicles
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Battery Costs Trending Down

Declining battery costs and growing customer demand for EVs act as an accelerant to EV sales.

- Cost reductions in battery packs enable longer-range EVs, increase cost-competitiveness with
ICE vehicles, and result in automobile manufacturers producing a wider variety of EVs across
more vehicle segments to better meet customer demand. '

= Between 2010 and 2017, battery pack costs [$ per kilowatt-hour (kWh)] declined by
about 20 percent per year. Bloomberg New Energy Finance estimated battery pack costs
in 2017 at $209 per kWh.?°

= Boston Consulting Group projects that battery pack costs at $100 per kWh will create
price parity with ICE vehicles between 2025 and 2030, constituting a 50-percent cost
reduction for battery packs.from 2017 realized prices.?!

Effect of Shared-Use Mobility on EV Infrastructure

Along with electrification, the movement toward shared-use mobility is one of the major
transformations occurring in the transportation sector. Shared-use vehicles, such as in ride-
hailing platforms like Uber and Lyft and carsharing services like Zipcar, Maven, and Car2Go,
generally have higher utilization than private-use passenger cars. Expanded adoption of shared-
use vehicles likely will have significant impacts on EV charging infrastructure needs, which are
not captured by the EV forecast and by the estimated infrastructure needs presented in this paper.

To consider the effects of shared-use mobility, EEI and IEI used an eMobility Infrastructure
Model developed by Siemens.? This tool was developed to help cities quantify the projected
charging infrastructure needed for private EVs, fleets of shared EVs, and electric buses. EEI and
IEI adjusted the tool’s inputs to approximate the U.S. vehicle population, then compared a
baseline scenario where private-use vehicles continue to dominate the market to a scenario where
20 percent of passenger miles are completed with shared-use fleet vehicles.

Major takeaways from this exercise are:

= Highly utilized shared-use fleet vehicles deliver more passenger miles per vehicle than
private-use vehicles. The adoption of shared-use fleet vehicles means fewer vehicles
overall are needed to deliver the same total passenger miles.

21. See https://www.bcg.com/en-us/publications/2018/electric-car-tipping-point.aspx
22. Thayne, Julia; Leah Lazer, Dr. Noorie Rajvanshi, and Sarah Barnes. 2018. Shared eMobility Infrastructure
Model v.1. Siemens Urban Development. ’
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= Assuming EVs are adopted at the same rate by private drivers and shared-use fleets,
reducing the total vehicles on the road also reduces the number of EVs on the road—
leading to a lower number of EV charging stations overall.

= While the need for charging stations decreases, the mix of charging station locations and
types changes. Shared-use EVs perform more daily driving than private-use EVs and,
thus, require proportionally more “opportunity” (i.e., public) charging stations.
Additionally, more “depot” charging stations for shared-use fleet EVs will be needed,
such as in shared-use parking garages or dedicated charging hubs.

More research is needed to quantify the impacts of shared-use mobility on the need for charging
infrastructure, particularly as the various serVices (rental cars, ride-hailing, carsharing, etc.)
evolve over time. Nevertheless, charging infrastructure providers should consider how to
accommodate increases in shared mobility.

Conclusion®

With more than 18 million EVs anticipated to be on the road in the United States by 2030 and
with every EV owner expecting to be able to charge his or her car at home, on the street, at the
office, at shopping locations, or along major highways, targeted deployment of charging
infrastructure and coordinated collaboration among all stakeholders are required. Electric
company participation in the development of EV charging infrastructure supports state-level
clean energy and transportation goals, expands customer choice, and helps to scale and ensure
the availability of needed EV charging infrastructure to support the growing number of EVS on

U.S. roads.

. 23. EEI and IEI would er to thank and recognize Research Assistants Tisura Gamage and Joel Jaeger who
collected data and contributed to the EV sales forecast and charging infrastructure analysis; Eric Wood with
NREL for advice on using the EVI-Pro Lite tool; and, Dr. Noorie Rajvanshi and Julia Thayne with Siemens for

use of the Shared eMobility Infrastructure Model.

15



About the Institute for Electric Innovation

The Institute for Electric Innovation focuses on advancing the adoption and appli-
cation of new technologies that will strengthen and transform the energy grid.
IEI's members are the investor-owned electric companies that represent about 70
percent of the U.S. electric power industry. The membership is committed to an -
affordable, reliable, secure, and clean energy future.

IEl promotes the sharing of information, ideas, and experiences among regu-
lators, policy makers, technology companies, thought leaders, and the electric
power industry. IEl also identifies policies that support the business case for the
adoption of cost-effective technologies.

IEl is governed by a Management Committee of electric industry Chief Executive
Officers. In addition, |El has a Strategy Committee made up of senior electric
industry executives and a select group of technology companies on its Technol-
ogy Partner Roundtable.
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The Edison Electric Institute (EEI) is the association that represents all U.S. inves-
tor-owned electric companies. Our members provide electricity for about 220
million Americans, and operate in all 50 states and the District of Columbia. As a
whole, the electric power industry supports more than 7 million jobs in communi-
ties across the United States. In addition to our U.S. members, EEl has more than
65 international electric companies with operations in more than 90 countries, as
International Members, and hundreds of industry suppliers and related organiza-
tions as Associate Members.
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Anderson, Robert (DPL)

From: Lockwood, Nanette <nanette.lockwood@irco.com>

Sent: Wednesday, December 12, 2018 3:56 PM

To: Anderson, Robert (DPL)

Cc: Jj-couture@town.sutton.ma.us; 'Finlayspn, Ian (ENE); Ormond, Paul (ENE)
Subject: Proposed modification to MA Stretch Energy Code

Attachments: Ingersoll Rand Comments to MA Stretch Energy Code 12132018, pdf

Attached please find our public comments and proposed modification to the MA Stretch Energy Code.
Please contact me with any questions.

Sincerely,

Nanette

Nanette Lockwood

Sr. Global Director, Climate Policy and Advocacy
Center for Energy Efficiency & Sustainabili
Ingersoll Rand

+1 (704) 990-3179

+1 (980) 228-1532 (cell)

@Inge:soll Rand.

ingersoll Rand Family of Brands
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Center for Energy Efﬁ'ciency & Sustainability

@ 800-B Beaty Street
Davidson, NC 28036
L/ Inge’SOII Rand@ Tel (704) 990-3179 Fax (877) 614-8418

Nanette. Lockwood@irco.com

December 13,2018

- Mr. John Couture, Chair
Board of Building Regulations & Standards
One Ashburton Place
Room 1301

‘Boston, MA 02108

Re: Comments on 780 CMR, the MA State Building Code, Chapter 13 and Chapter 115 AA,
regarding Thermal Energy Storage

Dear Chairman Couture and Members of the Board of Building Regulations and Standards:

We are pleased to submit the following proposal and comments on the 2019 revisions to the
Massachusetts Building Code.

Ingersoll Rand (NYSE:IR) advances the quality of life by creating and sustaining safe,
comfortable and efficient environments. Our people and our family of brands - including Club
Car, Ingersoll Rand, Thermo King and Trane - work together to enhance the quality and comfort
of air in homes -and buildings; transport and protect food and perishables; and inciease industrial -
productivity and efficiency. Our company is helping to solve some of the world’s most pressing
challenges including the demand for energy resources and its impact on the environment.

Ingersoll Rand announced in 2014 a roadmap to increase energy efficiency and reduce
environmental impact from our opérations and product portfolio to result in 20.85 million metric
tons of COze avoidance globally by 2020. Ingersoll Rand was an original signatory to the “We
Are Still In” declaration confirming our commitment to stand by plans that align with the targets
set by the Paris Agreement regarding reducing carbon emissions to avert the worst effects of
climate change. As such, we are eager to work with the state of Massachusetts as it seeks to

meet its emissions and energy goals.
Ingersoll Rand appreciates Massachusetts’ leadership in redukcing energy consumption and -

emissions and we applaud efforts to increase the use of energy storage to improve grid

ingersoll Rand Family of Brands

B AP igersoizans. [ THERMOKING & rrans




Ingersoll Rand Comments to the 2019 Massachusetts Building Code, 780 CMR, regarding Thermal Energy Storage
December 13, 2018

Page 2

operations, provide backup power through storms, and benefit the local economy.! However, the

_Ninth Edition of the MA Building Code, Chapter 115 AA Stretch Energy Code unintentionally
establishes a disincentive for energy storage technologies such as thermal energy storage. To
resolve this issue, Ingersoll Rand proposes the following amendment to either Chapter 13
(Energy Efficiency).or Chapter 115 AA (Stretch Energy Code) in the next edition of the MA
Building Code:

(1) Add the following language to Chapter 13, Table G3.1 Section 10:

If the proposed design includes a thermal energy storage system then the baseline design
shall use the same equipment, schedules, and setpoints, including required equipment
performance corrections, as necessary fo operate the thermal energy storage system.

OR

(2) Add a new footnote following Chapter 115 Appendix AA103.2:

If the building includes a thermal energy sto