"

; .
“,I PLUG IN AND DRIVE, AUSTIN.
o NERSHIP WITH:

(@ TTZTED) | u:s-Dspacimentof Energy
il Motars

S e

© Kimberly Davis Photography .

TEXAS RIVER CITIES PLUG-IN ELECTRIC VEHICLE INITIATIVE
REGIONAL PLAN AND FINAL REPORT

[EXAS K

Plug-In Electric Vehicle Initiative

Ven

[

[






Texas River Cities Plug-In Electric Vehicle Initiative

Table of Contents

Acknowledgements
Section 1 REGIONAL PLAN / CONSOLIDATED REPORT ....ccccooviiviiiceeiceeeieie e 1-1
1.1 EXECULIVE SUMIMAIY ....oitiiiiieiiitiesieeiesieeste ettt steetesseesbeeste s e sbeetesseesbeebesneesbeeeennes 1-1
L1010 INEFOUUCTION. ..ottt bbbttt 1-1
112 PUIPOSE .otttk e bt be e et enae e e b e e rneenne e e 1-1
1.1.3 Stakeholder ENgagement PrOCESS ........ccueiueiierieeriesiesieesieseeseeseesseessesseessens 1-2
1.2 Key Themes and RecOMMENdatioNS ........cccooveiieieiienieiinie e 1-4
G T [ (=] 1 ST UPPPUPPPPPR 1-6
Section 2 NEEDS ANALYSIS, TYPOLOGY, AND BEST PRACTICES GUIDE ............ 2-1
2.1 OVBIVIBW....tiiiitieieeiee ettt bbb bbbttt b e bbb et e st et 2-1
2.2 RECOMMENAALIONS.......eiiiiiitieieiie sttt sttt e sreenbeeseesneenee e 2-2
2.3 Regional Needs ANAIYSIS........cccceiieriiieiieie et 2-2
2.4  EVSE Typology LandSCape.......cccueruiririeerieiiesieesieseesiee ettt sne e 2-6
Pt R V=11 T T (o] (oo VS SS 2-6
2.4.2 Results and CoNCIUSIONS .........c.oiieiiiieiieie e 2-7
2.4.3 Typology Landscape MOdel ..........cccouviveiiiiiieeiece e 2-9
2.5 Best Practices and Lessons Learned Interview Results...........cccoocoviiiinininnnnn, 2-10
2.5.1 Reasons for INstalling EVSE ... 2-10
2.5.2 Location and Design DECISIONS ........ccereeriierieiienienieeie et 2-11
2.5.3  Installation EXPEIIENCES.....c.vciieiieieerie et eese e se e enees 2-11
2.5.4  Operational EXPErIENCES.......ccoiieeiieiiiie sttt 2-12
2.6 EVSE Best Practices GUIdElINES .........cccooeriiiiiiiiiiieeeee e 2-13
2.6.1 EVSE Business Case JUStITICAtION...........ccceeveiiininiiiin e 2-13
2.6.2 Charging Stations Installation Check LiSt..........ccccoovvevviiveieiieiieeircieennn 2-14
Addendum A EVSE TYPOLOGY LANDSCAPE 2-21
Addendum B EVSE TYPOLOGY LANDSCAPE VENDOR LETTER FOR
PARTICIPATION 2-55
Section 3 EVSE CODES, ORDINANCES, AND PERMITTING TOOLKIT .....c.cccovenee. 3-1
Bl OVEIVIBW. ..ttt sttt bttt s e bt et e s e e bt e bt e ntenbe et e eneeaneenne e 3-1
3.2 RECOMMENUALIONS. ... ...iiiieitiiteitieieeee ettt 3-2
3.3 Example Permitting-Installation-Inspection Process FIOW ............cccocvviiiiiinnnenn. 3-3
3.4 Customizable Toolbox of Codes, Ordinances, and PErmits ..........cc.ccoovvvvverierienen, 3-3

Section 4 WORKPLACE AND MULTIFAMILY HOUSING ISSUE

I E N T H L AT L ON oottt e e et e e e e e et e e e e e et e eeeeetesee e et seeeesnsseeeesnnresensnaneeenes 4-1
.1 OV VI . e m s s e s e s e s s s mnmnnnsnmnnmnmnenn e 4-1
4.2 RECOMMENUAIIONS. ...ttt ettt e e e e e e e et e e e e e e e e e e e eeeeeeeaaannns 4-3

] TEXAS RIVER CITIES



Table of Contents

4.3

4.4

4.5

Workplace ISSUES With EVSE ...t 4-5
4.3.1 Barriers and Challenges - WOrKpIace ...........cccovvveveereiiieseeie e, 4-5
4.3.2 Addressing Barriers and Challenges - Workplace............ccoocvviiiiiiiinnenn. 4-6
4.3.3 Non-Taxable Benefit?........ccooiiiiiii e 4-6
4.3.4 Incentives and Programs to Encourage Workplace Charging ..................... 4-8
Multifamily Property ISSUES .........ccueiiveiieiieieesie et seese e 4-9
4.4.1 Barriers and Challenges — Multifamily Properties ...........ccocvvevieniennennnnn, 4-9
4.4.2 Addressing Barriers and Challenges — Multifamily Properties................. 4-10
Pilot Programs to Increase Interest in EVSE ..., 4-11
4.5.1 Workplace Pilot Program ........ccccoveiieiiiieiieie e 4-11
4.5.2  Multifamily Pilot Program........ccccooiiiiiiniiie e 4-12

4.5.3 Example Pilot Program: Austin Energy Multifamily Rebate Incentive ....4-13

Section 5 NEW UTILITY BUSINESS MODELS WITH THIRD-PARTY

PEV INFRASTRUCTURES ..ottt 5-1
5.1 OVEIVIBW. ..ttt ittt ettt ettt bttt b bt s e bt et e e et e e b e e nteebeenbe e st e eneenbe e 5-1
5.2 ReCOMMENUALIONS. ......cviiiiiiitiiiiiieee et bbbt 5-2
5.3 Public Power Service Territory Business Models for Engaging Third-Party PEV
INTTASTIUCTUIE SEIVICES ....vovviviiiiitieiee ettt bbb 5-3
5.3.1 Inventory/Summary of Business Models Identified by the Stakeholders ...5-5
5.4  BuUSINess-Model TEMPIALES.........ccviieiieieeieieere e 5-16
5.4.1 Utility EVSE Business Model TemMpIate ..........ccoocvereririieieniieniencsieinn 5-16
5.4.2 Private EVSE Business Model Template .........ccccccovoveiiiieveiieceececieenn 5-20
5.5 BuUSINesS-Model Case STUAIES........ccueririiiieiieie et 5-23
5.5.1 Utility Case Study #1: Sell EIECIriCItY.......ccocvivieieeiree e 5-24
5.5.2 Utility Case Study #2: Sell Electricity with Time-Of-Use Rates .............. 5-25
5.5.3 Utility Case Study #3: EVSE OWner/Operator ...........cccoouereerveseesesreesenns 5-26
5.5.4 Private-Company Case Study #1: Turnkey Owner/Operator .................... 5-27
5.5.5 Private-Company Case Study #2: Managed Services Provider................. 5-28
5.5.6 Private-Company Case Study #3: Application Services Provider............. 5-29
5.6  BUSINESS-MOEl SUIVEY ..ot 5-30
5.7 Vendor Ecosystem 1deas and ISSUES..........ccueiverereeieeriesieseeieesee e eee e e eesnees 5-34
5.8 Implications of Adhering to ERCOT Policies and Guidelines............ccccccerennnne. 5-36
Addendum C UTILITY AND PRIVATE EVSE BUSINESS MODEL TEMPLATES 5-43
Section 6 EVSE TECHNOLOGY INTEROPERABILITY ROADMAP........cccocvvvierieninn. 6-1
B.1  OVEIVIBW....tiitiitietieiieie ettt bbbttt et b ettt beebeeneane e e e e 6-1
6.2 RECOMMENUALIONS......c.eiiiieiiieieitiesieeie ettt et e st e sbeeneesreesteeneeareenseens 6-1
6.3 Methodology for Identifying Integration POINtS............ccccceeviiieii s, 6-2
6.3.1 Inventory of Devices Requiring INtegration ............cccoocevererennnnnneieeinenne, 6-3
6.3.2 Inventory of Systems Requiring Integration............cccccevevieiievecvieseeenenn 6-4
6.3.3 Inventory of Applications Requiring Integration ............ccccoevvvrivnieieniennn, 6-4
6.3.4  INtegration IMAtriCES.......ccveiuiiieceesie e 6-6
6.4  Priority Integration POINt ROAAMAPS ......cc.ooveiviriiiiiiiiceee e 6-12
6.5 Documentation of Priority Integration POINtS...........ccccceivieviiieiieie e 6-19
i Texas River Cities Plug-In Electric Vehicle Initiative



Table of Contents

Section 7 COMMUNICATIONS PLAN ....oviiiiii ettt evae e srae e ree e 7-1
A% R O AV T Y/ 1=V PRSP 7-1
7.2  RECOMMENUALIONS. ....cctiiii et e e s ebbae e s s sab e e e e s sareeas 7-1
7.3 ComMMUNICALIONS PIAN.......coiiiiiiiiic ettt ebre e s ebae s s bae e 7-1

Section 8 PROJECTION OF PEV MARKET PENETRATION FOR

THE TRC REGION ...ttt sttt ana s nee e 8-1
8.1 OVEIVIBW. ...ttt sttt sttt b et s et e e b et eebe e bt e nbenbeenbeeneeareenee e 8-1
8.2 RECOMMENUALIONS.......oviiiieiiieiii e 8-3
8.3 PEV AdOPLION MO ...ttt 8-3
Section 9 CREATION, ADMINISTRATION, GROWTH OF TEXAS RIVER CITIES
INTTHATIVE ..ot b bbbt b ettt bbbt bt e e e e 9-1
0.1 OVEBIVIBW. ..ttt ettt bbb bbbttt bbb bbbt e st e e e 9-1
KBY FINAINGS ..ottt sttt sr e sbe e b e s beenbeeneenreas 9-1
9.2 RECOMMENUALIONS. ......iiiieitiiieiti sttt 9-2
9.4 Texas River Cities: Options for Permanent ENtity ........ccocovviiiininninneneseeen, 9-2
9.4 1 Grant FUNGEA ......cvoiviiiiiiiiieieeie e 9-2
9.4.2  Stand-Alone NON-Profit.........ccooiiiiiiiieie e 9-4
9.4.3 Merger with an ExXisting NON-Profit..........cccooeiiiiieiiene e 9-5
0.4 4 ANTTANCE......oieee e e e 9-7
9.4.5 RECOMMENUALION ......oiviiiiiiiitieieie ettt 9-8
Section 10 MARKET RESEARCH SURVEYS AND RESULTS ..o, 10-1
101 OVEIVIBW. . .etiiiieiiieite sttt bbb bbbttt b e bbbttt e e 10-1
L0.2 SUIVEYS ...ttt ettt b e et b e ab e e bt e e ae e ekt e e me e e abe e enbeebeeanneenee e 10-1
10.3 Texas River Cities Electric Vehicle Owners Survey and Results ..............cccue.ee.. 10-5
10.3.1 SUIVEY INSIUMENT. ... .eiiiiiiii et 10-5
10.3.2 Texas River Cities Electric Vehicle Owners Survey Results.................... 10-9
10.4 Multifamily Property OWNEr SUIVEY ........cccciveiieiieiieie e seesie et se e 10-31
10.4.1 Multifamily Property Owner Survey INStrument..........c.ccooevvvveieerieneennn. 10-31
10.4.2 Multifamily Property Owner Survey ReSUltS ..........ccccvvieieeveiiccieeeie 10-44
10.5 Survey 3- Apartment Complex ReSidents SUIVEY ........ccccooevinenineninicieneen, 10-67
10.5.1 Apartment Complex Residents SUIVEY.........cccccevveveeresieie e 10-67
10.5.2 Multifamily Renter Survey ReSUltS ..........cooeiiiiieiiiereeeeeee 10-76
10.6 Survey 4 — Large Employers, Retailers, and Parking Lots Survey ..................... 10-97
10.6.1 Large Employers Retailers, and Parking Lots Survey Instrument .......... 10-97
10.6.2 Large Employers, Retailers, and Parking Lots Survey Results............. 10-107
10.7 Texas River Cities Plug-In Electric Vehicle Business Model Survey............... 10-127
10.7.1 Texas River Cities Plug-In Electric Vehicle Business Model Survey
INSTIUMBINT ... 10-127
10.7.2 Texas River Cities Plug-In Electric Vehicle Business Model Survey
RESUIES. ...ttt 10-133

Texas River Cities Plug-In Electric Vehicle Initiative iii



Table of Contents

List of Appendices

A Consolidated Report Recommendations

B Acronyms

C Bibliography

D UTSA Report on Projection of PEV Market Penetration for the TRC Region

List of Tables

Table 2-1. EVSE Typology SUmMmary Table........ccccceoiiiiiiiie e 2-9
Table 2-2. TRC EVSE Typology Landscape FOIrM ... 2-23
Table 2-3. TRC EVSE Typology Landscape Definitions............ccceovveveieeieivieseecece e 2-24
Table 4-1. IRS de Minimis Fringe Benefit EXamples...........ccocviiiiiiiiieee, 4-7
Table 4-2. Multifamily Property BuildingS BY TYPE .....ccvoiviiiiiieececeec e 4-9
Table 5-1. Population of Counties in the TRC FOOPriNt.........coooviiiiiiieieneieseseeeeee, 5-4
Table 5-2. TRC PEV Market FOrECASE.........ccciviiiieiiieie ettt 5-5
Table 5-3. BuSiness-Model SUMMAIY..........ccoooiiiiiii e 5-5
Table 5-4. Basic Sell-Electricity EVSE Service Business Model ............cccoccevvveveeieiienecinennn, 5-6
Table 5-5. Enhanced Sell-Electricity EVSE Service Business Model .............cccoovviiiinnnen, 5-6
Table 5-6. EVSE Owner/Operator Busingss MO ...........ccccceiveiiiiieiieii e 5-8
Table 5-7. EVSE Design, Installation, and Maintenance Services Business Model................... 5-9
Table 5-8. EVSE Host-Managed Services Busingss Model ............cccovevveveeieieece e 5-10
Table 5-9. Green EVSE Program Business Model ... 5-11
Table 5-10. EVSE Turnkey Owner/Operator Business Model............cccccoevvevieieeincicieenee, 5-11
Table 5-11. EVSE Services Provider Busingss MOdel ...........ccooviieiiiniiinnenie e 5-12
Table 5-12. EVSE Subscription Services Business Model............ccccoovevieieiieiicceccc e 5-13
Table 5-13. Joint-Venture Services Offering Business Model ..............cccooeiinininiiiiiciennn, 5-14
Table 5-14. PEV Battery-Swap Service Business Model............cccooveviiiiieccciiccecc e 5-15
Table 5-15. PEV Mobile Charging Service Business Model ... 5-15
Table 5-16. Utility EVSE Global Model Variables............ccccoooeiiiiiiiiiicseee e 5-18
Table 5-17. Private EVSE Global Model Variables...........cccocoiiiiiiiiieeecee e 5-21
Table 5-18. Results of Utility Case Study #1: Sell EIeCtriCity .........ccevevieveeieiiece e 5-24
Table 5-19. Results of Utility Case Study #2: Sell Electricity with Time-of-Use Rates.......... 5-25
Table 5-20. Results of Utility Case Study #3: EVSE Owner/Operator ...........ccccceevevesvennenne. 5-26
Table 5-21. Results of Private-Company Case Study #1: Turnkey Owner/Operator............... 5-27
Table 5-22. Results of Private-Company Case Study #2: Managed Services Provider ........... 5-29
Table 5-23. Results of Private-Company Case Study #3: Application Services Provider ....... 5-30
Table 5-24. PEV FOrecasts DY SEIECT YA .......c.ccciiieiiiie e 5-32
Table 5-25. Forecasted EVSE Market Share DY TYPe.....cccooiiiiiiiiiieeese e 5-32
Table 5-26. Factors That May Speed Up Establishment of the PEV Industry ...........c..ccoc....... 5-33
Table 5-27. Proposed Charge-Event Payment Methods.............coovviiiiinencncniicee 5-34
Table 5-28. TRC PEV/EVSE Ecosystem — Direct Participants ...........ccccccovvvevieieernsvieseennene 5-35
Table 5-29. TRC PEV/EVSE Ecosystem — Active INfluenCers...........cccooveiiiiiininiiiccn, 5-36
Table 6-1. Summary of Integration Points by MatriX..........c.cccoviveiiiieiiieiicie e 6-3
Table 6-2. Devices Requiring Integration with Systems or Applications ..............ccccevveieiennen. 6-3
iv Texas River Cities Plug-In Electric Vehicle Initiative



Table of Contents

Table 6-3. Systems Requiring Integration with Devices or Applications ...........ccoccvvverviiiennnn 6-4
Table 6-4. Applications Requiring Integration with Devices or Systems ..........cccceeevvververiennnn 6-4
Table 6-5. DEVICE t0 DEVICE .....cc.eeiiieiiiiieiiieie ettt sttt st et sne e b e nneas 6-6
Table 6-6. SYSIEM 10 DEVICE.......uciieiieiieie et re e te e sre e teesaesnaesaeeneennees 6-7
Table 6-7. APPlICALION 10 DBVICE......cuiiiiiiieieie sttt nreas 6-8
Table 6-8. APPlICatioN 10 SYSTEM .....cviiiiieee e nres 6-9
Table 6-9. SYStEM t0 SYSTEIM ..ot 6-10
Table 6-10. Application t0 APPIICALION ........ccoiveiiiieceee e 6-11
Table 6-11. Priority INtegration POINES .........c.ooiiiiiiiiieie e 6-20
Table 6-12. The 194 Identified INntegration POINES..........ccccceiveieiieriee e 6-25

List of Figures

Figure 1-1. Texas RIVEr CitieS REGION .......ccoiiiiiiiieeie st 1-3
Figure 1-2. Recommendations ROAAMAP..........cceiieiieiie it 1-7
Figure 2-1. Breakdown of Regional PEV Usage RateS ............coiiiriiiieienie e 2-3
Figure 2-2. Reported PEV Charging TIMES......cc.ccvieiiiieiieieece et 2-4
Figure 2-3. Reported PEV Charging LOCAIIONS...........cceieiiiiiinisieieeeeese e 2-4
Figure 2-4. Reported Daily PEV Charging DUration............ccccccovveiieiiiieieese s 2-5
Figure 2-5. Average Reported Monthly Electric Bill Increase to Charge the PEV at Home .....2-6
Figure 2-6. Initial List of EVSE Vendors Investigated for the Typology Landscape................. 2-8
Figure 2-7. EVSE Installation Process for Public Charging...........cccocevviiiniiiiiccee, 2-18
Figure 2-8. EVSE Installation Process for Residential Garage/Car Port...........c.ccccooveveivienenn, 2-19
Figure 2-9. EVSE Installation Process for Multifamily............ccocoiiiiiinnecee, 2-20
Figure 5-1. Utility Case Study #1: Sell Electricity — Cash Flow versus Cumulative PV ......... 5-24
Figure 5-2. Utility Case Study #2: Sell Electricity with Time-of-Use Rates — Cash Flow

VErSUS CUMUIALIVE PV ..o 5-25
Figure 5-3. Utility Case Study #3: EVSE Owner/Operator — Cash Flow versus

CUMUIBLIVE PV ..ttt sttt 5-26
Figure 5-4. Private-Company Case Study #1: Turnkey Owner/Operator — Cash Flow

VErSUS CUMUIALIVE PV ..o 5-28
Figure 5-5. Private-Company Case Study #2: Managed Services Provider — Cash Flow

VErSUS CUMUIALIVE PV ..o 5-29
Figure 5-6. Private-Company Case Study #3: Application Services Provider — Cash Flow

VErSUS CUMUIALIVE PV ..o 5-30
Figure 5-7. Business-Model Survey Results — PEV Industry Development...........cccceovenneee. 5-31
Figure 5-8: Business Cases Under Development..........ccovoveiieiicic i 5-33
Figure 6-1. Integrating Smart Grid and EVSE Infrastructure in the TRC Region ................... 6-12
Figure 6-2. Device, System, and Application Integration Example ..........ccccccevveieiveieiienenn, 6-13
Figure 6-3. Priority Integration Points Required in the 0-2 Year Timeframe ..........c.ccccevueneen. 6-14
Figure 6-4. Device Priority Integration Points Required in the 0-2 Year Timeframe............... 6-15
Figure 6-5. System Priority Integration Points Required in the 0-2 Year Timeframe.............. 6-15
Figure 6-6. Application Priority Integration Points Required in the 0-2 Year Timeframe.......6-16
Figure 6-7. Priority Integration Points Required in the 2-5 Year Timeframe ..........c.ccccevueneen. 6-17
Figure 6-8. Device Priority Integration Points Required in the 2-5 Year Timeframe............... 6-17

Texas River Cities Plug-In Electric Vehicle Initiative v



Table of Contents

Figure 6-9. Systems Priority Integration Points Required in the 2-5 Year Timeframe............ 6-18
Figure 6-10. Applications Priority Integration Points Required in the 2-5 Year Timeframe...6-19
Figure 10-1. PEV and EVSE Demand DIIVEIS.........cccouiiiiiiiieieie et 10-4
Figure 10-2. PEV and EVSE Demand CyYCIe...........ccceiiveiieiieiieniee e 10-4

vi Texas River Cities Plug-In Electric Vehicle Initiative



TEXAS RIVER CITIES PLUG-IN ELECTRIC VEHICLE INITIATIVE

The Texas River Cities Plug-in Electric Vehicle Initiative (TRC) would like to thank the United
States Department of Energy (DOE) for the award and support of this contract funded through a
Clean Cities grant awarded to Austin Energy under FOA-000451.

Neil M. Kirschner Program Manager, DOE / NETL
Carla Winaught Award Administrator, DOE

TRC was led by the following Austin Energy managers and leaders who played key roles in
developing the sections comprising the overall regional development plan.

Kurt Stogdill Principal Investigator
Larry Weis Executive Sponsor
Fred Yebra, PE Executive Sponsor
Richard Morgan Project Sponsor
Karl Popham Project Sponsor
Matthew Croshy Section 5,6,9
Shems Duval Section 2,3,4
Cameron Freberg Section 3

Jaime Gomez Section 4

Michael Husted Section 3

Ashley Parsons Section 7,9

Russell Shaver Section 6

Sarah Tober Section 7

Elizabeth Jambor Marketing Research
Rebecca Baise Marketing Research
Frank DiSiena Marketing Research

For stakeholder coordination and meeting events, TRC would like to recognize the efforts of the
following individuals from Good Company Associates, Inc.

Christine Herbert
Christopher Winland

Consulting support was provided by the following individuals from SAIC Energy, Environment
& Infrastructure, LLC.

Jeffrey Norman
Michael Groomes
Bruce Jones
David Mulder
Christina Waldron

And very special thanks to the following company for funding the Plug-In Electric Vehicle
(PEV) market penetration plan developed by the University of Texas in San Antonio.

CPS Energy

Texas River Cities Plug-In Electric Vehicle Initiative vii



Acknowledgements

Acknowledgements

TRC appreciates the time and effort from stakeholders representing the companies listed below,
who worked diligently to make this report possible. Over the course of the project, the following

organizations contributed to the project deliverables:

Alamo Area Council of Governments
(AACOQG)

AMLI Residential

Austin Apartment Association

Austin Energy

Austin  Technology Incubator’s Clean
Energy Incubator

Better Place

Bluebonnet Electric Cooperative

Capital Area Council of Governments
(CAPCOG)

Capital Area Metropolitan
Organization (CAMPO)
Center for the Commercialization of
Electric Technologies (CCET)

Central Texas Clean Cities

Planning

ChargePoint (formerly Coulomb
Technologies)
The City of Austin, including the

Sustainability Office

The City of San Antonio, including the
Office of Environmental Policy (OEP)
CPS Energy

EATON

ECOtality

Electric Reliability Council of Texas
(ERCOT)

Environmental Defense Fund (EDF)
Environment Texas

EV Autos Texas

Ford Motor Company

Gables Apartments

General Electric (GE)

General Motors (GM)/Chevrolet

Greater Austin Chamber of Commerce
Greater Austin-San Antonio Corridor
Council

GRIDbot

Gulf States Toyota

Hubbell Wiring Device-Kellems

ICF International

Liberty Plugins, Inc.

Mission Verde Alliance

New Braunfels Chamber of Commerce
Nissan

NRG Energy

Oncor Electric Delivery Company

Pecan Street, Inc.

Pedernales Electric Cooperative

Plug-In Texas

Potential Difference

Pvilion

Southwest Research Institute (SWRI)
Texas Commission on Environmental
Quality (TCEQ)

Texas Department of Transportation
(TxDOT)

Texas Military Forces

Travis County

Tuttle Consulting

University of Texas-Austin
University of Texas-San
(UTSA)

U.S. Green Building Council (USGBC) -
Balcones Chapter

Verdek

Via Motors

Antonio

viii

Texas River Cities Plug-In Electric Vehicle Initiative



Acknowledgements

TRC greatly appreciates the efforts of the following individuals who worked on the various

sections of the regional development plan.

Section 1: Regional Plan / Consolidated Report

Karl Popham
Kurt Stogdill
Matthew Croshy
Jeffrey Norman
David Mulder
Bruce Jones

Shems Duval
David Mulder
Michael Groomes

Christopher Winland

Chris Ashcraft
Bill Barker
Richard Donnelly
Stacy Neef

Phil Ovitt

Joe Redfield
Dwain Rogers
Lance Spross
Dave Tuttle

Michael Husted
Shems Duval
Cameron Freberg
Bruce Jones
Christine Herbert
Bill Barker
Zachary Baumer
Bob Davis

Mark Gilbert

Bill Gill

Leo Hinojosa
David Peterson
Colleen Quinn
Barbara Rodgers
Lance Spross
Dave Tuttle

Austin Energy
Austin Energy
Austin Energy
SAIC
SAIC
SAIC

Section 2: Needs Analysis, Typology, and Best Practices Guide

Austin Energy

SAIC

SAIC

Good Company Associates
AACOG

The City of San Antonio OEP
GRIDbot

Central Texas Clean Cities
NRG Energy

SwRI

UTSA

Oncor Electric Delivery Company
Tuttle Consulting

Section 3: ESVE Codes, Ordinances, and Permitting Toolkit

Austin Energy

Austin Energy

Austin Energy

SAIC

Good Company Associates

The City of San Antonio OEP
The City of Austin, Office of Sustainability
CCET

Travis County

CAPCOG

EV Autos Texas

Nissan North America, Inc.
Chargepoint

Ford Motor Company

Oncor Electric Delivery Company
Tuttle Consulting

Texas River Cities Plug-In Electric Vehicle Initiative iX



Acknowledgements

Section 4: Workplace and Multifamily Housing Issue Identification

Matthew Croshy
Shems Duval
Jaime Gomez
Bruce Jones
David Mulder
Christina Waldron
Christine Herbert
Bill Barker

Tom Bennett
Chad Blevins
Craig Brockman
Richard Donnelly
Colleen Quinn
Lance Spross
Patrick Tumulty
Dave Tuttle
Forest Williams

Austin Energy

Austin Energy

Austin Energy

SAIC

SAIC

SAIC

Good Company Associates

The City of San Antonio OEP
LVI Energy

Austin Technology Incubator’s Clean Energy Incubator
AMLI Residential

GRIDbot

Chargepoint

Oncor Electric Delivery Company
Gables Apartments

Tuttle Consulting

Liberty Plugins, Inc.

Section 5: New Utility Business Models with Third-Party PEV Infrastructures

Kurt Stogdill
Matthew Croshy
David Mulder
Chris Ashcraft
Bill Barker
Cheryl Dobos
Richard Donnelly
Edward Fransen
Juan Gomez
Julia Jones

Joe Redfield
Dwain Rogers
Lance Spross
Dave Tuttle

Dan Weisberg
Chris Winland

Austin Energy

Austin Energy

SAIC

AACOG

City of San Antonio OEP
Bluebonnet Electric Cooperative
GRIDbot

Pedernales Electric Cooperative
UTSA

CPS Energy

SwWRI

UTSA

Oncor Electric Delivery Company
Tuttle Consulting

Pecan Street, Inc.

Good Company Associates

Section 6: EVSE Technology Interoperability Roadmap

Russell Shaver
Kurt Stogdill
Matthew Croshy
David Mulder
Chris Winland
Bill Barker
Rusty Brockman

Austin Energy

Austin Energy

Austin Energy

SAIC

Good Company Associates

City of San Antonio OEP

New Braunfels Chamber of Commerce

Texas River Cities Plug-In Electric Vehicle Initiative



Acknowledgements

Cheryl Dobos
Juan Gomez
Michael Legatt
Colleen Quinn
Joe Redfield
Dwain Rogers
Lance Spross
James Tillman
Dave Tuttle
Dan Weisberg

Bluebonnet Electric Cooperative
UTSA

ERCOT

ChargePoint

SwWRI

UTSA

Oncor Electric Delivery Company
NRG Energy

Tuttle Consulting

Pecan Street, Inc.

Section 7: Communications Plan

Kurt Stogdill
Sarah Tober
Matthew Croshy
Bruce Jones
Chris Winland
Chris Ashcraft
Bill Barker
Rusty Brockman
Bob Davis
Cheryl Dobos
Julia Jones

Russ Keane
Stacy Neef

Phil Ovitt

Lance Spross
Dave Tuttle

Austin Energy

Austin Energy

Austin Energy

SAIC

Good Company Associates
AACOG

City of San Antonio OEP

New Braunfels Chamber of Commerce
CCET

Bluebonnet Electric Cooperative
CPS Energy

Plug-In Texas

Central Texas Clean Cities

NRG Energy

Oncor Electric Delivery Company
Tuttle Consulting

Section 8: Projection of PEV Market Penetration for the TRC Region

Kurt Stogdill
Chris Winland
David Mulder
Juan Gomez
Robert Hartman
Julia Jones
Dwain Rogers
Lance Spross

Austin Energy

Good Company Associates

SAIC

UTSA

Gulf States Toyota

CPS Energy

UTSA

Oncor Electric Delivery Company

Section 9: Creation, Administration, Growth of Texas River Cities Initiative

Kurt Stogdill
Matthew Croshy
Ashley Parsons
Sarah Tober
Chris Winland
Chris Ashcraft

Austin Energy

Austin Energy

Austin Energy

Austin Energy

Good Company Associates
AACOG

Texas River Cities Plug-In Electric Vehicle Initiative xi



Acknowledgements

Bill Barker
Rusty Brockman
Lance Spross
James Tillman

City of San Antonio OEP

New Braunfels Chamber of Commerce
Oncor Electric Delivery Company
NRG Energy

Section 10: Market Research Surveys and Results

Elizabeth Jambor
Rebecca Baise
Frank DiSiena
Kurt Stogdill
Matthew Croshy
Shems Duval
David Mulder
Bruce Jones
Christina Waldron

Austin Energy
Austin Energy
Austin Energy
Austin Energy
Austin Energy
Austin Energy
SAIC
SAIC
SAIC

Xii

Texas River Cities Plug-In Electric Vehicle Initiative



Section 1
REGIONAL PLAN / CONSOLIDATED REPORT

1.1 Executive Summary

1.1.1 Introduction

Electric utilities achieve a higher level of service through improvements in operational
reliability, better energy information and energy management tools for customers, and
integration of renewable energy resources. Intelligent integration of plug-in electric vehicles
(PEVs) with the electric system supports several of these service goals, enables reductions in
carbon emissions, and provides a cost-effective and stable transportation fuel alternative.

To fully achieve these benefits, barriers must be removed that inhibit the purchase of PEVs and
the installation of electric vehicle supply equipment (EVSE). For this reason, Austin Energy, a
City of Austin municipally-owned electric utility and thought-leader in PEV infrastructure,
formed the Texas River Cities Plug-in Electric Vehicle Initiative (TRC) to promote PEVs in the
Central Texas region, including the greater Austin and San Antonio communities. The
Department of Energy provided initial funding for TRC through Funding Opportunity
Announcement FOA-0000451.

The scope of TRC is to provide a regional/community-based infrastructure readiness plan,
providing a series of templates and tools that can be adopted by and adapted to any region or
community in the country. Contributors to this report include electric utilities, PEV
manufacturers, dealerships, charging manufacturers and installers, community groups, local,
state and federal government officials, academic and research institutions, and other industry
participants.

1.1.2 Purpose

The purpose of this project was to identify, assess, and summarize key stakeholders’ ongoing
activities and future needs critical to successful PEV adoption. This resulting report details an
action plan addressing infrastructure needs and policy changes to support the adoption of PEVs.
It includes needs analysis, best practices, and stakeholder tools to develop the PEV market in the
TRC region.

The Texas River Cities Plug-in Electric Vehicle Regional Plan and Final Report is composed of:
m Section 2 Needs Analysis, Typology, and Best Practice Guide

m Section 3 EVSE Codes, Ordinances, and Permitting Toolkit

m Section4 Workplace and Multifamily Housing Issue Identification

Section 5 New Utility Business Models with Third-Party PEV Infrastructures

Section 6 EVSE Technology Interoperability Roadmap
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Section 1

Section 7 Communications Plan
Section 8  Projection of PEV Market Penetration for the TRC Region
Section 9 Creation, Administration, Growth of Texas River Cities Initiative

Section 10 Market Research Surveys and Results

1.1.3 Stakeholder Engagement Process

Austin Energy held an initial meeting to gauge interest in TRC from stakeholders in the fall of
2011. By the spring of 2012, the TRC project team had reached out to nearly 200 potential
stakeholders and those interested in the PEV market throughout the TRC region. The TRC
region covers an area of Central Texas from Austin to San Antonio, including the following
counties: Bexar, Comal, Hays, Travis, Williamson, Bastrop, Caldwell, Guadalupe, Kendall, and
Blanco. The TRC region (see Figure 1-1), which includes nearly four million people, is primarily
served by public power providers.

A series of four formal stakeholder workshops were held between March and August 2012 to
solicit stakeholder input. A total of 69 individuals representing 51 companies volunteered time
and effort to assist in the process. Additional stakeholder input and comments were solicited
between the stakeholder meetings via conference calls and email communications. TRC
collected data from six surveys incorporating over 1,000 PEV industry stakeholders and experts.

1-2 Texas River Cities Plug-In Electric Vehicle Initiative
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Figure 1-1. Texas River Cities Region
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1.2 Key Themes and Recommendations

Throughout the course of the project several themes repeatedly emerged from the stakeholders
and research. As a result, the analysis and recommendations incorporated in this report address
the following:

1.

PEVs are viable in Central Texas now and are fun to drive. As supported by the PEV
owners survey conducted during the planning process, PEV drivers are not sacrificing trip
mileage to drive the majority of their miles in electric mode. The PEV owners survey
confirms that owners enjoy driving PEVs and appreciate the vehicles’ quiet, rapid
acceleration. Every major automaker has announced plans to offer a PEV by the end of 2013.
As more models come onto the market, consumers will have more choices and price points to
meet their demand. The automakers have targeted Texas, California, New York, Florida, and
other select regions for initial vehicle launches. TRC partners expect increased adoption as
vehicle availability becomes more uniform.

PEVs will become price competitive. A recent McKinsey study® forecasted declining
battery costs combined with a $3.50 or more per gallon of gasoline price will make PEVs a
more economical choice in years ahead. Price parity with conventional vehicles — the single
biggest determinant of future market adoption — and/or attractive lease options will help
increase market share, particularly if gas prices continue their upward trend.

Charging infrastructure needs to be seamless and easy to use. Stakeholders identified a
clear need for a convenient network of charging infrastructure throughout the TRC region.
Utilities have made initial investments in publicly accessible infrastructure via support from
DOE. Absent additional federal incentive programs, future EVSE installations need to be
market-driven, particularly in the areas of charging at workplaces and multifamily properties.
Public/private partnerships between utilities, property managers and infrastructure providers
are essential. Furthermore, EVSE should have a common payment system as a convenience
to PEV owners throughout the TRC region.

Utilities need to monitor EVSE demands and potential impact on the grid as PEV
adoption increases and faster charging technologies become available. At this time,
partner electric utilities report no major grid impacts due to PEV adoption. Off-peak capacity
is more than adequate to support the emerging PEV market. However, charge management
programs and policies will become crucial as the Electric Reliability Council of Texas
(ERCOT) market does not have the reserve capacity to support future widespread on-peak
charging. As for potential grid issues, utilities will monitor the installation and usage of
EVSE, and the impacts on distribution grid operations. New Fast-Charge technologies may
also cause localized grid impacts; therefore, utilities will want to monitor the evolving EVSE
technology landscape closely.

! Hensley, Russell, et al, “Battery technology charges ahead,” McKinsey Quarterly, July 2012.
http://www.mckinseyquarterly.com/Battery technology charges_ahead 2997.
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REGIONAL PLAN / CONSOLIDATED REPORT

TRC stakeholders support the following key recommendations:

1.

TRC stakeholders recommend establishment of the TRC initiative as a formal entity.

The entity will review the plan outlined in this report, adopt plan elements, and pursue

implementation of those elements and recommendations. Continuation and

implementation of the TRC objective will help facilitate widespread adoption of PEVs in the

region through the adoption of interoperable equipment and complementary policies across

the region.

e This initiative will continue to be funded by DOE grant funds through the conclusion of
the grant in June, 2013.

e Funding for subsequent TRC activities has not been committed. TRC shall secure
additional funding prior to adopting an organizational structure requiring funding to
support its mission beyond June, 2013. (See Section 9)

To build consumer confidence in PEV technologies, TRC will launch an education and
outreach campaign. The campaign objective is to reveal PEVs as fun, attractive, and a
reliable option for Central Texans. It will educate primary and secondary audiences identified
in the communications plan on how local communities can support PEVs. The campaign will
also promote the regional economic benefits of PEVs.

TRC will support and promote PEV rebates and other incentives. Price parity of PEVs
with conventional vehicles is the single biggest factor influencing PEV adoption according to
the research completed as part of this plan.? Until economies of scale result in lower prices,
incentives are needed to accelerate adoption. TRC will work with entities across the region to
influence local support and subsidization of PEVs and related infrastructure to help bridge
the price parity gap. TRC will solicit federal funds as appropriate and available.

TRC will work with stakeholders to develop programs and incentives targeting
charging infrastructure at multifamily housing and workplaces. Regional surveys
indicate modest interest in PEVs among multifamily housing tenants.® Surveys additionally
show that, second to home recharging, PEV owners are most likely to charge their vehicles at
work. Providing education and training to apartment managers, property owners, and
employers will increase the potential for EVSE installations at these sites. TRC and its
partner utilities may also accelerate experience and acceptance of EVSE by implementing
pilots at these locations. Developing a “PEV-Ready” real estate certification program within
the TRC region may also provide the impetus for workplaces and multifamily properties to
install EVSE.

TRC will address challenges of charging infrastructure interoperability throughout the
TRC region. PEV owners expect readily available access to EVSE infrastructure allowing
them to fuel their vehicles wherever they drive. Furthermore, they expect the charging
process to be essentially the same. Currently, there are multiple EVSE providers with
proprietary systems installed throughout the United States; a PEV owner may have to be a
member of multiple systems to charge his/her PEV across the region. This issue must be

2 University of Texas at San Antonio, “Driving the Future, An Adoption Model for Electric Vehicles in San
Antonio,” September 2012; Austin Energy Market Research, “PEV Owners Survey,” August 2012, and “Business
Model Survey,” August 2012. See Sections 8 and 10 of this report for more information on these studies.

® Quarter 1 2012, Austin Energy Market Research Product Development Survey Results.
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resolved to ensure the growth and regional economic benefits of PEVs. Therefore the TRC
will:

= Pursue development and execution of a regional PEV charging infrastructure
reciprocity agreement between participating utilities. Interoperability is a key issue that
must be addressed by industry and government action to lower fueling costs and make
charging customer friendly.

= Develop general functional and technical requirements for EVSE equipment and
applications. These requirements will allow for interoperability of devices, systems, and
applications that will be installed in the TRC region.

A summary of all recommendations developed in this report can be found in Appendix A.

1.3 Next Steps

TRC stakeholders, upon completion and delivery of this report, will meet to vote on creating a
formal TRC entity. As the entity formation process proceeds, Austin Energy, as the grant
recipient, will hold the implementation kick-off meeting. The purpose of this meeting is to begin
implementation activities. Figure 1-2 provides the roadmap of activities generated from the
recommendations developed in the plan.
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Note: The numbers in parentheses represent the plan recommendation that supports this activity.
For example 9.3 is Section 9, Recommendation 3. See Appendix A for a summary list of all recommendations.
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Section 2
NEEDS ANALYSIS, TYPOLOGY, AND BEST PRACTICES GUIDE

2.1 Overview

This Needs Analysis, Typology, and Best Practice Guide is a collection of information and
experiences from individuals, companies, and technology vendors that have been operating in the
plug-in electric vehicle (PEV)/electric vehicle supply equipment (EVSE) industry. It provides a
spectrum of insights, from PEV ownership issues to EVSE installation and operation best
practices and lessons learned.

This information has been distilled into a series of guidelines and tools for individuals and
organizations to use to implement EVSE infrastructure in the TRC region. Key findings from
this report include the following:

1.

2.

Many PEV owners are already operating throughout the TRC region and gaining valuable
experiences that should be channeled into developing new processes, products, and services
for the EVSE industry. A limited amount of EVSE is deployed in the TRC region and a
majority of PEV owners are utilizing public and workplace EVSE as well as charging at
home.

A growing number of EVSE vendors are available in the market today. Products, services,
and applications information collected from these vendors will be used by TRC to develop
technical and functional specifications that will be a key component of an ultimate TRC
Implementation Plan. Furthermore, the plethora of new technologies, systems, and
applications will present significant interoperability and integration challenges. Section 6:
EVSE Technology Interoperability Roadmap discusses interoperability and integration in
greater detail, and includes comprehensive documentation and prioritization of the
integration points. In short, EVSE technology decisions will need to incorporate integration
considerations, which reinforce the need for developing the specifications at the beginning of
the implementation process.

Two key lessons learned from companies who were the first to install EVSE are 1) develop
goals, objectives, and usage specifications before selecting the technology, and 2) before
finalizing the location and number of EVSE units, make sure to incorporate all electric
upgrade costs to avoid significant cost increases over the original budget.

There is value in providing energy monitoring tools to customers — as well as to the utilities
serving them — to help them understand the true costs of PEV ownership and fueling.
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2.2 Recommendations

Recommendation 1

A designated PEV charging infrastructure team with a formal project manager is essential to
develop and execute project plans. TRC will serve as a consulting resource to companies and
local governments to assist with project planning and execution.

Recommendation 2

TRC will periodically update the included EVSE Typology Landscape document and model.
Furthermore, TRC will designate an organization or TRC subteam with technical experience to
take over management of the document in the future.

Recommendation 3

TRC will cross-analyze the included EVSE Typology Landscape with the market research and
lessons learned to identify new products or applications development opportunities to share with
the industry.

Recommendation 4

TRC will conduct market analysis on Level 1 EVSE infrastructure and investigate it in
conjunction with multifamily and workplace pilots in the region, as well as business-model
development, to determine if there is a market for implementation.

Recommendation 5

TRC will become a regional channel for the development and dissemination of marketing
outreach and education materials for the PEV/EVSE industry in the region.

Recommendation 6

TRC will work with the PEV original equipment manufacturers (OEMSs) to help identify PEV
location and attributes using vehicle identification numbers (VINs) or other methods to indicate
features of vehicles that might impact electric system reliability.

Recommendation 7

TRC will continue to work with Pecan Street Inc. and others to collect, analyze and disseminate
data to better understand when and where PEV charging occurs and how emerging technologies
and new business models can mitigate PEV charging impacts.

2.3 Regional Needs Analysis

As part of the TRC needs analysis, Austin Energy’s Market Research and Product Development
team conducted a regional survey of PEV owners and asked questions designed to assist in the
understanding of customer needs, requirements, and charging habits, and current trends of PEV
ownership. The survey collected information from 62 PEV owners located throughout the TRC
region.
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The results were self-reported, and no energy or cost data were collected as part of the survey.
Furthermore, many of the respondents had received an incentive to install Level 2 EVSE at their
home. Over 93 percent (58 out of 62 respondents) had purchased their PEVs in 2011 or 2012.
Twenty-seven respondents stated that the PEV was their primary car, while 30 respondents
indicated they use it as a secondary vehicle. The latter respondents stated that they would
consider using the PEV as their primary mode of transportation only if the vehicle gave a better
range (more miles per charge). However, the respondents’ definitions of adequate range varied
significantly, from 120 to more than 500 miles.

Interestingly, while range was the primary factor given for those who did not use their PEV as a
primary vehicle, the average miles driven per day was only 31.4, with the maximum reported at
61 miles per day. Figure 2-1 summarizes the breakdown of the distances the respondents
reported driving their PEVS.

Figure 2-1. Breakdown of Regional PEV Usage Rates

tl+ miles5.2%

/7 11-20 miles 20.7%

51-60 miles12.1%

41-50 miles 17.2% -
21-30 miles 15.5%

I
31-40 miles 29.3% -

Note: Average miles driven per day and percent of total.

Paramount to developing EVSE implementation strategies and recommendations is
understanding how PEV owners charge their vehicles. Specifically, it is important to understand
when and where charging occurs, which will help the industry develop business models and
customer value propositions around EVSE operations. This is discussed in more detail in
Section 5: New Utility Business Models with Third-Party PEV Infrastructures.

Surveyed PEV owners reported charging their PEV during all hours of the day. Figure 2-2 shows
that the majority of the charging activity occurs between 6:00 p.m. and 6:00 a.m., which suggests
that PEVs are primarily charged at owner’s place of residence. Indeed, Figure 2-3 confirms this:
more than 89 percent of respondents reported charging the PEV at home. This is currently higher

Texas River Cities Plug-In Electric Vehicle Initiative 2-3
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than other studies where information on charging has been collected.* TRC will analyze its
research with the EV Project’s results to learn more about these differences, and if they impact
the future value of public EVSE.

Figure 2-2. Reported PEV Charging Times

At what times do you typically charge your plug-in electric car? Select all

that apply.
100
75
66.1%
50%
50
41.1%
ae 232%
16.1% 16.1%
8.9%
Mmmgnl:ﬁ Gam. tol0am 10am. 1o Noon Noon to 2 p.m 2 p.m. to4 p.m 4 p.m. 106 p.m. 6p.m. o8p.m 8p.m. to
am Midnight
Figure 2-3. Reported PEV Charging Locations
Where do you typically charge your plug-in electric car? Select all that apply.
100
75
50
28.1%
25
14%
3%
) = —_— I
At home with a At home plugged intoa At work plugged intoa At waork plugged intoa Public Charging Other
charging station. standard 110 vdt charging station. standard 110 volt Stations (i.e. grocery
electric outlet. electric outlet. stores, etc...)

Respondents were also asked to report on how long they charged their PEVs on average each
day. Figure 2-4 shows that 64 percent of the respondents only charge their PEVs 3-5 hours a day.
This may reflect several important issues: the average use per day does not dictate a full charge

* See The EV Project, The EV Project, Q1 2012 Report,
http://www.theevproject.com/downloads/documents/Q1%202012%20EVP%20Report.pdf.

2-4 Texas River Cities Plug-In Electric Vehicle Initiative


http://www.theevproject.com/downloads/documents/Q1%202012%20EVP%20Report.pdf

NEEDS ANALYSIS, TYPOLOGY, AND BEST PRACTICES GUIDE

of the battery, respondents are using a faster charging EVSE technology (such as Level 2), or
they are charging several times a day for shorter periods.

With respect to types of charging, this report focuses on two major categories: a full charge,
where a battery is charged from a nearly depleted state, and an opportunity charge, where the
battery is charged for shorter periods to “top off” the battery.

Figure 2-4. Reported Daily PEV Charging Duration

10+ hours 3.4% 7 |‘“ Les=thanl hour 1.7%
1
6-9 hours 10.3% | |

1-2 hours 20.7%

F
f
1
[}

3.5 hours 63.8% -/

Furthermore, as illustrated in Figure 2-3, above, opportunity charging is occurring primarily at
public EVSE locations and to a lesser extent at the workplace. Section 4: Workplace and
Multifamily Housing Issue Identification discusses findings, barriers, challenges, and
recommendations for installing EVSE in workplaces. Although public charging represented a
relatively small component of the respondents’ overall charging, the majority of respondents
have used public EVSE. The reluctance to use these locations regularly can be grouped into three
major categories: 1) no need to use them, 2) not a convenient location, and 3) slow technology.
When asked what could be done to make public charging easier, responses varied widely, with
two general themes emerging: 1) provide more charging stations and 2) provide faster charging
stations.

Respondents were also asked to estimate (since there is not a separate meter to monitor home
charging use) how much their monthly electric bill has increased since they have purchased their
PEV. According to survey results, the average bill increased by $20.20. Figure 2-5 shows the
self-reported responses. Several respondents with solar-powered homes indicated that they have
seen no increase in their utility electric bill. Others indicated that their bills increased by up to
$50. Several factors can account for this variability, including differing driving patterns and
electric rates. However, it also shows that PEVs can represent a significant new load for

Texas River Cities Plug-In Electric Vehicle Initiative 2-5



Section 2

customers, and one that will potentially have a major impact on their electric usage. Therefore,
there will be value in providing tools to customers — as well as to the utilities serving them — to
help them understand the true costs of PEV ownership and fueling.

Figure 2-5. Average Reported Monthly Electric Bill Increase to Charge the PEV at Home

mS$0-10
m$11-20
$21-30
mS$31-40
M Over S40

In conclusion, the results of the PEV owners survey show that this group is actively using the
infrastructure that is available and, more importantly, is looking for ways to increase this
activity. Section 10: Market Research Surveys and Results provides more information and data
from the PEV owners survey.

2.4 EVSE Typology Landscape

2.4.1 Methodology

Overview

A key component of TRC was to systematically solicit, collect, and store technical product
information from vendors that will assist any entity in the TRC region in selecting EVSE
infrastructure. With the numerous EVSE vendors and service providers in the industry, the goal
was to do some of the legwork for those companies interested in EVSE ownership. The end
result of the process was the creation of a database of EVSE vendors with configurable fields
that would reduce the necessary research required to purchase and install EVSE.

Process

The process started with inviting stakeholders throughout the TRC region to participate in the
development of the EVSE typology template. This template included a list of EVSE capabilities
and general company information that would be needed to assist in the selection of EVSE.
Through multiple threads of research, a list was developed of 56 EVSE vendors that would
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receive the typology landscape document. The next step in the process was securing legitimate
vendor contacts, sending out requests for information, tracking vendor responses, and monitoring
the results.

2.4.2 Results and Conclusions

As the self-reported responses were received, they were checked for completeness and many
questions or concerns were addressed with the vendor. After two months of research, data
collection, and follow-up requests, the initial list of 56 vendors was whittled down to
25 companies that provided data for the typology landscape. The list of vendors is given in
Figure 2-6.

The following conclusions became apparent as information was compiled and processed:

1. The EVSE industry is still in a very nascent state, and new companies and products are
entering (and exiting) at a quick rate.

2. As young as the industry is, there has already been some consolidation of companies and
technologies.

3. Technology, systems, and applications development is continuing at a rapid pace, suggesting
that the typology landscape must be updated on a regular basis.

4. These were self-reported results from vendors. As valuable as this information is, it will need
continual validation over time as the business environment changes, the market sector grows,
and more industry data become available.

There will be potentially significant challenges to overcome with the integration and
interoperability of different systems. To ensure that the key integration points are documented
and prioritized, the technologies in this landscape need to be compared with the analysis in
Section 6: EVSE Technology Interoperability Roadmap.
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Figure 2-6. Initial List of EVSE Vendors Investigated for the Typology Landscape
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Aerovironment, Inc.
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Mitsubishi

Akerwade

EV Box

Momentum Dynamics

Alpha Energy (Solar Charging

Grid Tied Racks)

EVCharge America
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EVoCharge
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EVTEC
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Blink Network
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Park and Power

ChargeMaster

General Electric

Parkpod

ClipperCreek, Inc.

GoSmart Technologies

Pep Stations

Control Module Industries
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Bar)

Plug Smart

RWE

Coulomb Technologies, Inc.

Greenlight AC

Schneider
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GRIDBot

SemaConnect

Eaton
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Siemens
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Legrand

SPX Service Solutions

Elektromotive
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Volta
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2.4.3 Typology Landscape Model

TRC collected detailed EVSE capabilities from 25 different vendors. Table 2-1 summarizes some of the higher-level capabilities that
would allow a TRC entity to quickly sort and filter based on their own requirements. Addendum A at the end of this section provides
the detailed template information for each of these 25 vendors.

Table 2-1. EVSE Typology Summary Table

Charge Type
EVSE Company Level | Level Il |DC Fast- |Inductive
Charging |Charging [Charging Charging

ABB

X

Aerovironment, Inc.

X

X

X

Andromeda Power

X

ClipperCreek, Inc.

Control Module Industries (EVSE LLC)

Coulomb Technologies, Inc.
(Chargepoint)

DBT USA

Eaton

ECOtality

Erg-go

EVCharge America

EVoCharge

X [X | X X [Xx |x

Fuji

General Electric

Green Garage Assoc (Free Juice Bar)

x | x

Legrand

Nichicon

Optimization Technology

Parkpod

Pep Stations (Hubbell Wiring Device-
Kellems)

Schneider

SemaConnect

Shorepower

Siemens

SPX Service Solutions

X [X X |X [Xx
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2.5 Best Practices and Lessons Learned Interview Results

In-depth interviews of project managers, installers, and designers across the United States were
conducted to get a broader idea of the lessons learned and best practices applied to the design,
installation, and operation of EVSE. The interviewees reflect a relatively comprehensive cross-
section of industry stakeholders and included:

m Utilities

®  State departments of transportation

m City representatives

® | arge employers

® Community PEV association representatives
® FElectrical contractors

®m EVSE vendor representatives

The results were broken out into four major categories: reasons for installing EVSE, EVSE
location and design decisions, installation experiences, and operational experiences.

2.5.1 Reasons for Installing EVSE

There are many different reasons for installing EVSE, and the decision frequently comes after an
exploratory phase where costs and policy implications are investigated. A common question
among organizations considering installing EVSE infrastructure is whether to wait for more
demand to install charging stations or build the infrastructure to prepare for future demand.

Most respondents’ primary reason for installing charging stations was the anticipation of future
PEV use and/or to take advantage of free or subsidized EVSE and/or installation costs, through
federal PEV or smart grid grants. For some, addressing the range anxiety their employees and
customers expressed was enough of a reason to justify EV infrastructure. However, it was a
business necessity for utilities — to learn what to expect and prepare for future adoption in their
territory, identify system vulnerabilities or hiccups, and test smart grid technologies. Seventy-
five percent of the companies interviewed received some form of incentive for installing and
operating EVSE.

Additional reasons cited by the respondents for early adoption of ESVE included:

= Economics

® Internal leadership — e.g., state governor, corporate CEO, or internal PEV champion
® Environmental goals

®  Education of workforce

® Royalties
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2.5.2 Location and Design Decisions

No interviewed organization had a formal process in place for selecting the EVSE to be installed.
However, price, attainability, smart grid features, and bidder’s overall offering package were
factors in decision-making.

Most decisions about installing ESVE were primarily based on cost considerations or electrical
factors with a direct impact on cost. However, a few organizations providing public EVSE
considered customer-focused criteria prominently as well, with the goal of highest utilization of
the EVSE. The main reasons given by those interviewed for location decisions were:

®m Cost — Cost is largely based on proximity to an electrical source or breaker panel. In many
locations, the electric panels that would serve the EVSE are located in a building. Other cost
factors to consider are the following.

= Parking garages are preferred, as it is generally easy to run conduit just about anywhere
without having to trench. However, proximity to utility power source is important.

= Trenching through landscaping is easier and less expensive than trenching through
concrete.

= |nstalling in new construction is typically easier and faster than retrofitting existing
buildings.

= Pole- or wall-mounted chargers are cost effective and versatile.
= Utility service upgrade, if required.

® Visibility — For hosts who installed EVSE for marketing differentiation, the need to be highly
visible and yet accessible to PEV drivers was highly important. For retail establishments, this
was near the entrance of the building. For parking lot owners, it was near elevators for easy
access to the building.

m Host site willingness — EVSE were installed at sites hosted by companies who were
advocates of PEVs. In these cases, the decision was less about location and more about
having committed hosts.

2.5.3 Installation Experiences

The most basic lesson learned to date from literally every respondent is that there is no cookie-
cutter installation process or methodology. Further, there is a learning curve for each
organization, and each installation project has different sets of expectation and different
requirements. All respondent sites required some electrical upgrades, because of the high number
of variables and that each location was different. Some locations required extensive work, such
as extending a pole line or trenching a cable. Others needed to change out a transformer to a
larger size. Age of the facility that hosts the EVSE was a large factor, with older facilities
typically requiring panel upgrades to handle the new EVSE.

Several participants recommended more due diligence on the installation bids — specifically,
making sure every detail is being considered. If at all possible, have the vendors’ bid responses
provide the same information, to enable a side-by-side comparison. A template would be very
useful in guiding potential bidders to include multiple site plan options. In addition, permitting
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and inspection should be proactively managed, including developing an early communication
plan and strategy for local inspectors. Therefore, it is recommended that the local utility set up a
program to train inspectors on EVSE technology installation and operation practices. It is also
recommended that manufacturers’ specification sheets be provided in advance to installers, the
permitting office, and inspectors, showing Underwriters Laboratories, Inc. (UL) and National
Electrical Manufacturers Association (NEMA) ratings.

2.5.4 Operational Experiences

Most EVSE installations in the United States are new, with less than two years of operational
experience. In general, relatively little real-time operational monitoring of EVSE is currently
happening. Respondents with few installations typically oversee their operations, and answer any
questions or concerns from PEV owners. However, companies with larger installations are
relying on EVSE manufacturers or service companies to provide 24/7 support.

Most organizations choose to monitor usage using the EVSE data-tracking capabilities for
federal grant program requirements, air emissions reporting purposes, or for tax benefit issues.
None of those surveyed were yet monitoring the EVSE on a real-time basis to understand how
EVSE usage throughout the day may affect their energy bill, peak capacity constraints, or local
grid operations. As more EVSE is installed, companies will likely revisit network monitoring
practices. To date, there have been limited operational problems. Vandalism, damaged cords,
error codes, and communication issues with Wi-Fi services were reported.

As for EVSE scheduling, most workplaces allow employees to communicate and self-regulate
the process, with first-come, first-served being the most common approach. So far, there have
not been many problems, given low volumes of drivers.

Other companies, facing shortages, created rules for their pilot employee participants. Those
wanting to charge at the Level 2 EVSE get a half-day slot — either morning or afternoon — and
those staying at work all day are asked to charge on Level 1 EVSE. Employees that come and go
throughout the day as part of their jobs could use Level 2 EVSE for a faster charge. Regardless
of which EVSE was used, participants still had to pay a monthly subscription fee. Half of PEV
pilot participants elected to do so; the others chose to charge regularly at home, on time-of-use
rates.

Finally, as companies deploy EVSE for public or company-based use, they are developing
policies and procedures for the use of EVSE and the parking spots associated with it. These
include:

®m  Customer payment policies and programs
= $/Charge Event
= Subscription programs
= Time-of-use rates

® Marketing plans to attract PEV owners to use EVSE (for retail or competitive EVSE
providers)

®m EVSE reservation policies and plans
m Policies for removing cars that are illegally parked in an EVSE spot
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Human resource policies on the taxable or non-taxable benefits of EVSE
EVSE monitoring and usage plan
EVSE troubleshooting and diagnostics plan

2.6 EVSE Best Practices Guidelines

The research, analysis, and interviews above provided a significant amount of information and
experiences that companies can use when investigating EVSE installation opportunities. This
section provides a checklist of guidelines and insights to follow when starting the investigation
into EVSE installation, ownership, and operation.

2.6.1 EVSE Business Case Justification

Develop an overarching strategy, with specific goals and objectives for undertaking an EVSE
infrastructure.

Create business cases early in the process to ensure a clear documentation of the costs and
benefits of the project. Section 5: New Utility Business Models with Third-Party PEV
Infrastructures contains information on the key costs and benefits associated with EVSE, and
includes templates that can be used to develop business case scenarios.

Identify all team members, departments, and decision-makers that will be involved in the
project. Involve everyone early in the process to identify and mitigate any internal obstacles —
from facility standards to purchasing processes.

Identify internal back-office issues early on and ensure management support for resolving
them. Meet with company standards personnel early in the process to determine the processes
and procedures required for electrical equipment installation at the facility.

Develop electrical, technical, and business criteria for evaluating location decisions.

Assign a project manager, program manager, designer, and purchasing officer involved in all
facets of the project.

Develop functional and technical specifications to use in the evaluation, selection, and testing
of EVSE.

Negotiate any fixed and license costs to help avoid financial surprises. This would include
EVSE equipment, software license fees, network management, and EVSE installation.

Develop a project plan to document the task and timeframes associated with different aspects
of the project. Factor in additional time for internal standards review and permitting of the
new technology.

Develop an EVSE selection scorecard with specific criteria that can be used to objectively
and consistently compare attributes and functionalities across the different technologies.

Verify the EVSE vendor has a license and insurance to operate in the state where the EVSE is
being installed.
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m Create EVSE installation policies.
®m Consult with utility and governing authorities about laws and local ordinances

2.6.2 Charging Stations Installation Check List

Property Owner Considerations:

1 Level 1, Level 2, or Fast Charging

"1 Number of EVSE units

1 Costs (e.g., installation, maintenance, network)

1 Locations

1 Proximity to utility service panel

1 Proximity to building or residence

"1 Lighting and shelter

] Safety

1 Signage

1 Vandalism

1 Ownership pros & cons

] Rebate options available

1 Maintenance responsibilities

1 User payment methods (if charging customers to use EVSE)
1 Network management

) Long-term planning for additional EVSE to existing infrastructure
1 EVSE provisioning and monitoring strategies

] Remote communication options

1 Marketing and advertising plan

Contractor Considerations:

1 Drawing of EVSE location

) Drawing of electric plan including new circuit

1 Utility service upgrade if required

1 New meter if necessary

] Load sharing options

1 Trenching route (concrete cutting, trenching, and landscaping)
| Easement issues
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"1 Proximity to utility service panel

"1 PEV Americans with Disabilities Act (ADA) requirements

"1 Standing water and flood issues

1 Underground utility lines

] Building codes and zoning requirements
1 Additional safety lighting requirements
] Additional utility service upgrades fees

Utility Considerations:

) Laws and regulations
"1 Existing service

"1 Transformer capacity
1 Metering options

) Load sharing

1 Load management

"I PEV rate structure

1 Grid impact/smart grid
" Load shedding

1 Incentives

Permitting and Inspection Considerations:
"1 Certified electrician credentials

1 Permit approval process

1 Utility upgrade if occurred

1 Building codes satisfied

"1 Electric codes satisfied

1 PEV ADA requirements satisfied

Governing Authority Considerations:
1 Public planning

1 Funding/grants

1 Public sitting locations

"1 PEV ADA requirements

1 Public street signage

"1 Traffic patterns

Texas River Cities Plug-In Electric Vehicle Initiative
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"1 Local ordinances
C10ther requirements

Public Charging Installations Process

1. Business owner researches PEV and EVSE options

2. Business owner consults with utility

3. Business owner consults with governing authority

4. Business owner consults with electric contractor

5. Contactor performs site visit

6. Contractor provides cost estimate to bushiness owner

7. Contractor signs contract

8. Contractor develops site plan

9. Contractor requests permit from city

10. Contractor requests new address from city if new meter is required
11. Contractor contacts other utilities for underground wires/pipes before digging
12. Contractor contacts local utility if utility service is required

13. Utility upgrades service if necessary

14. Contractor installs station

15. Contractor requests inspection and obtains approval

16. City inspects and approves installation

17. Contractor requests new service order for a new meter if applicable
18. Utility installs meter

19. Business owner provisions station and configures network

Home Charging Installations Process

PEV owner purchases Level 2 EVSE

PEV owner consults with utility

PEV owner consults with electric contractor
Contractor performs site visit

Contractor provides cost estimates to PEV owner

o gk~ D

Contractor develops site plan
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10.

Contactor obtains permit
a. Current service is sufficient. Proceed to step 8
b. Current service is insufficient
i. Contractor orders utility service upgrade
ii. Utility installs new meter if required

Contractor installs station
Contractor requests inspection and obtains approval
Installation complete

Multifamily Charging Installations Process

A R A

10.
11.
12.
13.
14.

PEV owner contacts landlord/homeowners association (HOA)
Landlord/HOA purchases EVSE

Landlord/HOA decides Level 1 or Level 2 EVSE
Landlord/HOA consults with utility

Landlord/HOA consults with electric contractor

Contractor performs site visit

Contactor obtains permit
a. Current service is sufficient. Proceed to step 8
b. Current service is insufficient
i. Contractor orders utility service upgrade
ii. Utility installs new meter if required
c. Contractor considers load sharing options

Contractor installs stations

Installation complete

Contractor requests inspections

City inspects and approves installation

Contractor requests service order for a new meter if applicable
Utility installs meter

Landlord/HOA provisions station and configures network

Texas River Cities Plug-In Electric Vehicle Initiative
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Figure 2-7. EVSE Installation Process for Public Charging
EVSE Public Install Process
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EVSE Home Install Process

Figure 2-8. EVSE Installation Process for Residential Garage/Car Port
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Figure 2-9. EVSE Installation Process for Multifamily

EVSE Multifamily Install Process
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Addendum A
EVSE Typology Landscape

As mentioned in Section 2.4.1, included with the email correspondence to the 56 targeted EVSE
vendors was the TRC EVSE Typology Landscape form, which is shown in Table 2-2. Table 2-3
includes a definitions page that explained each field. The remaining tables are the 25 vendor
responses. These data are meant to be a starting point for an entity considering installing EVSE.
Since the data within the EVSE Typology Landscape were self-described by the EVSE vendors
and some fields such as networking and payment capabilities quickly change, the EVSE data
provided below should be verified with the individual vendors before equipment is purchased.
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Table 2-2. TRC EVSE Typology Landscape Form

EVSE Company and General Information

Vendor:

Headquarters:

Phone:

URL:

Manufactured by:

Personal Charger required
w/ Level I?

Charge Levels
Available:

Safety Compliances:

Miscellaneous:

Model:

EVSE Models & Specifications

Model Type:

Charge Level:

Electrical Specs:

Portable/Hardwire

Output Interface:

Output Interface Lock:

# Output Ports:

LAN Comms:

WAN Comms

Payment Interfaces:

Payment Networks:

EVSE Management
Software:

EVSE Energy Management
Software

Mobile App Support:

Reservation Software
Support:

Warranty:

Mounting Options:

Cable Length:

Cable Management:

Display:
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Table 2-3. TRC EVSE Typology Landscape Definitions

Field Name Description of what is being requested from EVSE vendor

Vendor Full name of EVSE vendor.

Headquarters Full headquarter address of the vendor.
Phone Contact phone number of the vendor.

URL Website address of the vendor’s homepage.

Manufactured by

Manufacturer of vendor EVSE hardware if different than vendor listed above.

Personal charger required w/ level 1 solution

If the EVSE vendor produces an EVSE level | solution will the customer charging the EV be required to provide the level |
charger. (Is the solution just an outlet?)

Charging levels provided

What levels of charging stations does the EVSE vendor provide? (1, Il, DC-Fast)

Safety Compliances

What safety compliances does the EVSE vendor currently meet?

Miscellaneous

EVSE vendor may list any miscellaneous items not covered anywhere else in the template.

Model Model name of the EVSE hardware with link to specification sheet or website if possible.
Model Type Target market of EVSE model. (Consumer, Commercial, Residential, Fleet) Multiple selections possible.
Charge level Charging level for each EVSE model.

Electrical Specs

Electrical input specifications required for each EVSE model.

Output Interface

EVSE output interface for each EVSE model. (i.e. J1772, Nema 5-20)

Output Interface lock

For each EVSE model is the output interface locked until consumer authentication?

# Output Ports For each EVSE model how many output interface ports are available?

LAN Comms Avre there any Local Area Network Communications available for each EVSE and if so what types of communications are
available?

WAN Comms Avre there any Wide Area Network Communications available for each EVSE and if so what types of communications are

available?

Payment Interfaces

What payment interface types are available for each EVSE model? (i.e. contactless credit card, RFID card)

Payment Networks

For each EVSE model what payment networks are available? (i.e. Chargepoint, NRG,)

EVSE Management Software

For each EVSE model is there any network management software available? (i.e. Network Management System)

EVSE Energy Management Software

For each EVSE model is there any energy management software available? (i.e. Demand Response)

Mobile App Support

For each EVSE model is there capability to locate, access, and/or pay via a mobile application?

Reservation Software Support

For each EVSE model is there EVSE reservation software available?

Warranty

What is the standard warranty length for each EVSE model? Are there any options to extend the standard warranties and if so
please list for each model.

Mounting Options

For each EVSE model list the mounting options available.

Cable Length

For each EVSE model list the user interface cable length. (Length of cable from EVSE to EV)

Cable Management

Is there any user interface cable management solution available for each EVSE model listed? (i.e. self-retracting, manual coil)

Display

Does the EVSE model have a display and if so please provide specifications on size and type of display?
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EVSE Company and General Information

Vendor: Headquarters: Phone: URL: Manufactured by:
ABB, Inc. New Berlin, WI 262-278-8731 Abb.com/evcharging ABB, Inc.
B ET R TR Charge Levels Available: Safety Compliances: Miscellaneous:
w/ Level I?
N/A DC Fast Charging uL
Model: Terra51 _ B _
Model Type: Commercial/Fleet

Charge Level:

DC Fast Charging (50kW)

Electrical Specs:

480V, 3-phase

Portable/Hardwire Hardwire
Output Interface: CHAdeMO
Output Interface Lock: Yes
# Output Ports: 1

LAN Comms:

Yes, Ethernet

WAN Comms

Yes, 3G Modem

Payment Interfaces:

RFID card, remote authorization through

Software

network
Payment Networks: Open
EVSE Management
Yes
Software:
EVSE E M t
nergy Managemen Yes

Mobile App Support:

No native support, but available through

APIs
Reservation Software No native support, but available through
Support: APIs
Warranty: 12 months
Mounting Options: Floor mount

Cable Length:

3.5-7m (optional)

Cable Management:

Standard Housing

Display:

Yes, 640x480 resolution, 16bit color
screen
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URL:

Vendor:

Headquarters:

Phone:

Manufactured by:

AeroVironment, Inc

Monrovia, CA

626-357-9983

www.Evsolutions.avinc.com

AeroVironment, Inc

Personal Charger
required w/ Level 1?

Charge Levels Available:

Safety Compliances:

Miscellaneous:

N/A Level 1, 2 & DC Fast Charging UL, cUL, ADA, FCC Auto Restart, Outdoor Rated
Model: EVSE-PI EVSE-RS EVSE-RS+
Model Type: Residential Residential, Fleet, Commercial Residential, Fleet, Commercial
Charge Level: 2 2 2
Electrical Specs: 208-240VAC, Single Phase 30A 208-240VAC, Single Phase 30A 208-240VAC, Single Phase 30A
Portable/Hardwire Plug-In Hardwire Hardwire
Output Interface: J1772 J1772 J1772
Output Interface Lock: N/A N/A N/A
# Output Ports: 1 1,2,4 1,2,4
LAN Commes: N/A N/A N/A
WAN Comms N/A N/A GPRS
Payment Interfaces: N/A N/A RFID, Phone, SMS Text (Future)
Payment Networks: N/A N/A NRG, Vg?f;lﬁf zitvELeucg:il(c:’I—_I[l)g(rva?gLElectrlc
EVSI;\/Iﬁs\?::’g;ment N/A N/A EV Data
Maniz;/esnfeﬁtn gg%tyware N/A N/A EV Data
Mobile App Support: N/A N/A Yes
Reservation So_ftware N/A N/A Yes
Support:
Warranty: 3 Years 3 Years 3 Years
Mounting Options: Wall Wall, Pedestal (Single, Dual, Quad) Wall, Pedestal (Single, Dual, Quad)
Cable Length: 25 Feet 25 Feet 25 Feet
Cable Management: Manual Coil Manual Coil Manual coil
Display: LED LED LED
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Vendor: Headquarters: Phone: URL: Manufactured by:
AeroVironment, Inc Monrovia, CA 626-357-9983 www.Evsolutions.avinc.com AeroVironment, Inc
ref)(;JiSr?er:ja:/v?rllZ:/gfli? Charge Levels Available: Safety Compliances: Miscellaneous:

N/A Level 1, 2 & DC Fast Charging UL, cUL, ADA, FCC Auto Restart, Outdoor Rated
Model: EV50-FS EV50-PS Nissan DCQC
Model Type: Commercial, Fleet Commercial, Fleet Commercial, Fleet
Charge Level: DC Fast Charging DC Fast Charging DC Fast Charging
Electrical Specs: 480VAC, 3 Phase 480VAC, 3 Phase 480VAC, 3 Phase
Portable/Hardwire Hardwire Hardwire Hardwire
Output Interface: CHAdeMO CHAdeMO CHAdeMO
Output Interface Lock: N/A Yes N/A
# Output Ports: 1 1 1
LAN Commes: N/A N/A N/A
WAN Comms GPRS GPRS GPRS
Payment Interfaces: RFID, Phone, SMS Text (Future) RFID, Phone, SMS Text (Future) Not yet released
mament etk | B | M e mae 0
EVSESOI\;ItaVLJl;g;ment EV Data EV Data Not yet released
Manig/esrfeﬁtn g:)%{ware EV Data EV Data Not yet released
Mobile App Support: Yes Yes Not yet released
IRESEnvation Sqﬁware Yes Yes Not yet released
Support:
Warranty: 1 year Fu(!:)‘rﬁ;)t?];ﬁsrs on key 1 Year Full, 2-10 Years on key components 1 Year
Mounting Options: Pad Pad Pad
Cable Length: 15 Feet 15 Feet 13 Feet (19.7 w/sling optional)
Cable Management: Manual Coil Manual Coil Manual coil
Display: LCD Screen LCD Screen LCD Screen
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Vendor: Headquarters: Phone: URL: Manufactured by:
Andromeda Power PO Box 1933 714-408-1905 www.AndromedaPower.com Andromeda
Costa Mesa, CA, 92628 ’ ’
Personal Charger required - . . . . .
W/ Level 12 Charge Levels Available: Safety Compliances: Miscellaneous:
N/A DC Fast Charging 50 KW UL pending CHAdeMO tested
EVSE Models & Specifications
Model: ORCA Air ORCA Mobile ORCA Rescue ORCA Secure ORCA Marina
Model Type: Commercial Fleet, Residential, Commercial Commercial Commercial Commercial
Charge Level: DC - Fast DC - Fast DC - Fast DC - Fast DC - Fast
AC: 208V to 480V, 1 . AC: 208V to 480V, 1 or | AC: 208V to 480V, 1 AC: 208V to 480V, 1 or 3
Electrical Specs: or 3 phase AC: 2?382:/ ?5?)30;2‘ 910%:/3 phase 3 phase or 3 phase phase
DC: 250V to 900V ) DC: 250V to 900V DC: 250V to 900V DC: 250V to 900V
Portable/Hardwire Hardwire Portable Portable Hardwire Portable
Output Interface: CHAdeMO CHAdeMO CHAdeMO CHAdeMO CHAdeMO
Output Interface Lock: Optional Optional Optional Optional Optional
# Output Ports: 1 1 1 1 1
LAN Comms: Ethernet, 3G/4G Ethernet, 3G/4G Ethernet, 3G/4G Ethernet, 3G/4G Ethernet, 3G/4G
WAN Comms Wi-Fi Wi-Fi Wi-Fi Wi-Fi Wi-Fi
. Optional Credit Card, . . Optional Credit Card, Optional Credit Card, . .
Payment Interfaces: RF/ID Optional Credit Card, RF/ID RF/ID RF/ID Optional Credit Card, RF/ID
Payment Networks: PayPal PayPal PayPal PayPal PayPal
EVSE Management ORCA Net ORCA Net ORCA Net ORCA Net ORCA Net
Software:
=VES By ORCA Controller ORCA Controller ORCA Controller ORCA Controller ORCA Controller
Management Software
Mobile App Support: Android Android Android Android Android
Reser\/salfii)gofgﬁware Future feature Future feature Future feature Future feature Future feature
Warranty: 1 year 1 year 1 year 1 year 1 year
Mounting Options: Embedded Embedded Embedded Embedded Embedded
Cable Length:
Cable Management: Hanging Manual coil Manual coil Enclosed Enclosed
Display: 15" 15" 15" 15" 15"
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Vendor:

Phone:

URL:

Headquarters:

Manufactured by:

ClipperCreek, Inc.

Auburn, CA

530-887-1674

ClipperCreek.net

ClipperCreek

Personal Charger
required w/ Level 1?

Charge Levels Available:

Safety Compliances:

Miscellaneous:

N/A Level 1,2 ETL to UL 2594
EVSE Models & Specifications
Model: CS-40 CS-60 CsS-100 PCS-15 ACS-15
Model Type: Commercial/Fleet Commercial/Fleet Commercial/Fleet Residential Commercial/Residential
Charge Level: Level 2 Level 2 Level 2 Level 1 Level 1
Electrical Specs: 208V /240 V 208V /240V 208V /240 V 208V / 240V 208V /240V
pecs: 30 Amps Continuous 48 Amps Continuous 75 Amps Continuous 12 Amps Continuous 16 Amps Continuous
. . . . Portable .
Portable/Hardwire Hardwire Hardwire Hardwire NEMA 5-15 Plug Hardwire
Output Interface: J1772 J1772 J1772 J1772 J1772
Output Interface Lock: N/A N/A N/A N/A N/A
# Output Ports: One One One One One
LAN Commes: Wifi/ZigBee/Cell Wifi/ZigBee/Cell Wifi/ZigBee/Cell N/A N/A
SilverSpring Networks SilverSpring Networks SilverSpring Networks
WAN Comms 900 mHz 900 mHz 900 mHz NIA NIA
. *Liberty Plug-In Credit *Liberty Plug-In Credit *Liberty Plug-In, Credit
Payment Interfaces: Card Card Card N/A N/A
Payment Networks: Liberty Plug-In Liberty Plug-In Liberty Plug-In N/A N/A
EVSE Management N/A N/A N/A N/A N/A
Software:
EVSE Energy 5 5
Management Software N/A N/A N/A ) )
. . ParkNow, MobileNow ParkNow, MobileNow ParkNow, MobileNow
bslellls e zel wi/Liberty Plug-In w/Liberty Plug-In w/Liberty Plug-In N/A N/A
Reservation Soﬁware N/A N/A N/A N/A N/A
Support:
Warranty: 1 Year Factory 1 Year Factory 1 Year Factory 1 Year Factory 1 Year Factory
Mounting Options: Wall or Pedestal Wall or Pedestal Wall or Pedestal Wall Wall
Cable Length: 25’ 25’ 25’ 15’ Typ. 15’ Typ.

Cable Management:

Cable retraction

Cable retraction

Cable retraction

Incorporated Hanger

Incorporated Hanger

Display:

LCD w/Credit Card, two
indicator lights

LCD w/Credit Card, two
indicator lights

LCD w/Credit Card, two
indicator lights

Four Indicator Lights

Four Indicator Lights

3dIND S3J1LOVHd 1S39 ANV ‘AD0TOdAL ‘SISATYNY SAI3N


http://www.clippercreek.com/
http://www.clippercreek.com/uploads/ClipperCreek%20CS%20Series%20Public%20EVSE.pdf
http://www.clippercreek.com/uploads/ClipperCreek%20CS%20Series%20Public%20EVSE.pdf
http://www.clippercreek.com/uploads/ClipperCreek%20CS%20Series%20Public%20EVSE%281%29.pdf
http://www.clippercreek.com/uploads/ClipperCreek%20PCS-15.pdf
http://www.clippercreek.com/uploads/ClipperCreek%20-%20ACS_v1.pdf

0g-¢

SAITRINUI BJOIYSA 914303]3 U]-BN|d SaID JOAIY SexaL

Vendor: Headquarters: Phone: URL: Manufactured by:
ClipperCreek, Inc. Auburn, CA 530-887-1674 ClipperCreek.net ClipperCreek
Per_sonal Charger Charge Levels Available: Safety Compliances: Miscellaneous:

required w/ Level 1?
N/A Level 1,2 ETL to UL 2594
EVSE Models & Specifications
Model: LCS-15 LCS-20 LCS-25
Model Type: Commercial/Residential Commercial/Residential Commercial/Residential
Charge Level: Level 2 Level 2 Level 2
Electrical Specs: 208V / 240V 208V /240V 208V /240V
pecs- 12 Amps Continuous 16 Amps Continuous 20 Amps Continuous
Portable/Hardwire Hardwire Hardwire Hardwire
Output Interface: J1772 J1772 J1772
Output Interface Lock:

# Output Ports: One One One
LAN Commes: N/A N/A N/A
WAN Comms N/A N/A N/A

Payment Interfaces: N/A N/A N/A
Payment Networks: N/A N/A N/A
EVSE Manage:‘ment N/A N/A N/A
Software:
EVSE Energy
Management Software N/A NIA N/A
Mobile App Support: N/A N/A N/A
Reservation Software N/A N/A N/A
Support:
Warranty: 1 Year Factory 1 Year Factory 1 Year Factory
Mounting Options: Wall Wall Wall
Cable Length: 15’ Typ. 15" Typ. 15’ Typ.
Cable Management: Cable retraction Cable retraction Cable retraction
Display: Four Indicator Lights Four Indicator Lights Four Indicator Lights

* Liberty Plug-In Available, Credit Card Version Available Q3 2012
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Vendor:

Phone:

URL:

Headquarters:

Manufactured by:

EVSELLC

Enfield, CT

800-722-6654

www.controlmod.com

Control Module Inc.

Personal Charger required w/

Charge Levels Available:

Safety Compliances:

Miscellaneous:

Level 1?
ANSI, NFPA, UL, ADA,
N/A Level 1,2 OSHA
EVSE Models & Specifications
Dual Curb Side Overhead Garage Motorized Wallmount
: Dual Curb side g
Model (3722-102) EVSE Marquee Charger Valet Charger (3722-105)
Model Type: Commercial/Fleet Commercial CommerCI;IIésteSIdentlaI/ Residential/Commercial Commercial/Fleet
Charge Level: Level 2 Level 2 Level 2 Level 2 Level 2
Electrical Specs: 208V / 240V 208V / 240V 208V / 240V 208V / 240V 208V /240 V
pecs: 24 or 30 Amps 30 Amps 30 Amps 30 Amps 24 or 30 Amps
Portable/Hardwire Hardwire Hardwire Hardwire Portable Hardwire
Output Interface: J1772 J1772 J1772 J1772 J1772
Output Interface Lock: Yes Yes Yes Yes Yes
# Output Ports: Two One One One One
LAN Commes: Cellular/Ethernet/Wi-Fi Cellular/E\}vhﬁ?iet/Zgbee/ CelIuIar/E\E\f/l;e_r:iet/Z@bee/ Cellular/Ethernet/Wi-Fi Cellular/Wi-Fi/Ethernet
WAN Comms Cellular/Ethernet Cellular/Ethernet Cellular/Ethernet Cellular/Ethernet Cellular/Ethernet

Payment Interfaces:

Credit Card, RFID Card,
Contactless Credit Card

Credit Card, RFID Card,
Contactless Credit Card

Credit Card, RFID Card,
Contactless Credit Card

Credit Card, RFID Card,
Contactless Credit Card

Credit Card, RFID Card,
Contactless Credit Card

Payment Networks:

USA Networks

USA Networks

USA Networks

USA Networks

USA Networks

EVSE Management
Software:

Gateway Software, Sky
Networks

Gateway Software, Sky

Networks

Gateway Software, Sky
Networks

Gateway Software, Sky
Networks

Gateway Software, Sky Networks

EVSE Energy
Management Software

Yes

Yes

Yes

Yes

Yes

Mobile App Support:

DOE Site, Sky Networks

DOE Site, Sky Networks

DOE Site, Sky Networks

DOE Site, Sky Networks

DOE Site, Sky Networks

Reservation Software
Support:

Yes

Yes

Yes

Yes

Yes

Warranty:

1 Year Factory

1 Year Factory

1 Year Factory

1 Year Factory

1 Year Factory

Ceiling, Wall, Pedestal,

Mounting Options: Surface Pedestal, Surface Ceiling Wall, Pedestal Ceiling, Wall, Pedestal, Surface
Cable Length: Configurable Configurable Configurable Configurable Configurable
Cable Management: Patented Cable Mgmt. Patented Cable Mgmt. Patented Cable Mgmt. Patented Cable Mgmt. Patented Cable Mgmt.
Display: Yes Yes Yes Yes Yes
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Headquarters:

Vendor:

Phone:

URL:

Manufactured by:

Coulomb Technologies

Campbell, CA

408 841 4500

www.chargepoint.com

Coulomb Technologies

Personal Charger required w/

Charge Levels Available:

Safety Compliances:

Miscellaneous:

Level 1?
Yes Level 1,2 UL, IEC, ADA
Model: CT2021 CT2000 CT2100 CT500 CT2500
Model Type: Dual Port Commercial Single Port Commercial Dual Port Commercial Single Por':t|::tsidentia|/ Single Port European Model
Charge Level: Level 2 Level 2 Level 1 & Level 2 Level 2 Level 2
Electrical Specs: 208/240 VAC/ 30 A 208/240 VAC/ 30 A 208/240 VAC/ 30 A 208/240 VAC/ 30 A 208/240 VAC/ 30 A
Portable/Hardwire Hardwire Hardwire Hardwire Hardwire Hardwire
Output Interface: 11772 11772 NEMA socket and J1772 11772 Mode 3 Type 2 Connector
OutplIJ_toICnl;[:erface Yes Yes Yes Yes Yes
# Output Ports: Two One One One One
LAN Comms: 802.15.4 802.15.4 802.15.4 802.15.4 802.15.4
WAN Comms GPRS or CDMA GPRS or CDMA GPRS or CDMA GPRS or CDMA GPRS or CDMA

Payment Interfaces:

ChargePoint RFID Card or
Credit Cards

ChargePoint RFID Card or
Credit Cards

ChargePoint RFID Card or

Credit Cards

ChargePoint RFID Card
or Credit Cards

ChargePoint RFID Card or Credit
Cards

Payment Networks:

ChargePoint or Visa,
Mastercard, Discover, AmEx

ChargePoint or Visa,
Mastercard, Discover, AmEx

ChargePoint or Visa,

Mastercard, Discover,

AmEXx

ChargePoint or Visa,
Mastercard, Discover,

AmEx

ChargePoint or Visa,
Mastercard, Discover, AmEx

EVSE Management

ChargePoint Service Plans

ChargePoint Service Plans

ChargePoint Service Plans

ChargePoint Service

ChargePoint Service Plans

Software: Plans

SRR el ChargePoint Service

Management ChargePoint Service Plans ChargePoint Service Plans ChargePoint Service Plans g Plans ChargePoint Service Plans
Software

Mobile App Support:

iPhone, Android, Blackberry

iPhone, Android, Blackberry

iPhone, Android,
Blackberry

iPhone, Android,

Blackberry

iPhone, Android, Blackberry

Reservation Software

ChargePoint Service Plan

ChargePoint Service Plan

ChargePoint Service Plan

ChargePoint Service

ChargePoint Service Plan

Support: Plan
Warranty: Standard (1 Year) or Extended Standard (1 Year) or Standard (1 Year) or Standard (1 Year) or Standard (1 Year) or Extended
(5 years) Extended (5 years) Extended (5 years) Extended (5 years) (5 years)
Mounting Options: Pedestal or Wall Pedestal, Wall or Pole Pedestal, Wall or Pole Wall Pedestal, Wall or Pole
Cable Length: 18 feet 18 feet 18 feet 18 feet No Cord Required
Cable Management: Retractable Option (CT2025) No No No N/A
Display: VFD (2 lines) VFD (2 lines) VFD (2 lines) No VFD (2 lines)
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Vendor: Headquarters: Phone: URL: Manufactured by:
DBT USA Inc. Chicago, IL 773-466-0400 www.dbtus.com DBT CEV
FETBEITE] Ctzcgf';; BB Charge Levels Available: Safety Compliances: Miscellaneous:
N/A Level Il UL certified by Q4 2012 N/A
EVSE Models & Specifications
Model: GNS
Model Type: Commercial/fleet
Charge Level: Level Il
Electrical Specs: 240V/16-30A
Portable/Hardwire Hardwire
Output Interface: SAE J1772
Output Interface Lock: N/A
# Output Ports: 2
LAN Commes: Yes (optional)
WAN Comms GPRS
Pavment Interfaces: Contactless/RFID/
y ) swipe card
Payment Networks: N/A (Future)
EVSE Managt?ment NJ/A (Future)
Software:
EVSE Energy N/A
Management Software
Mobile App Support: N/A (Future)
Reservation So.ftware NJ/A (Future)
Support:
Warranty: 2 years
Mounting Options: Pole/wall-mounted
Cable Length: 20ft
Cable Management: Coiled cable
37’LCD screen
Display: 256 colors
320x240
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Vendor: Headquarters: Phone: URL: Manufactured by:

Eaton Electric .
Eaton Corp. Moon Township, PA. 15108 210.268.9453 www.eaton.com/plugin Eaton Corp.

Personal Charger

required w/ Level 12 Charge Levels Available: Safety Compliances: Miscellaneous:
Yes Level 1, 2 & DC Fast UL, NEC, SAE, FCC CHAdeMO
EVSE Models & Specifications
Model: Eaton Commercial Level 1 / Level 2 EVSE Eaton DC Quick Charger
Model Type: Commercial, Fleet Commercial, Fleet
Charge Level: 1&2 DC-Fast

Level 1=120VAC,20A;

Level 2=208-240VAC, 30A, 48A, 70A 208VAC 3 Phase-3 Wire, 200A

Electrical Specs:

Portable/Hardwire Hardwire Hardwire
Output Interface: Level 1=NEMA 5-20, Level 2=SAE J1772 CHAdeMO
OutpuLtOIant:erface No No
# Output Ports: Level 1=1, Level 2=1 1
LAN Comms: Modbus RTU; Network Manager (Ethernet) Future (Ethernet)

Network Manager (Wi-Fi, Cellular GSM);

RENCEIIE ChargePoint (Cellular GSM or CDMA) Future (Wi-Fi, Cellular)
Payment Interfaces: Swipe Credit Card, Contactless Credit Card, Future (Swipe Credit Card Reader, ChargePoint
ChargePoint RFID card Contactless Credit Card and RFID)
Payment Networks: ChargePoint, USA Technologies Future (ChargePoint, USA Technologies)
=Vl Managefment Eaton Network Manager, ChargePoint Future(ChargePoint)
Software:
EVSE Energy
Management ChargePoint Future(ChargePoint)
Software
Mobile App Support: ChargePoint Future(ChargePoint)
Rl So_ftware ChargePoint Future(ChargePoint)
Support:
. 1 Year Standard (Extended Warranty Available up 1 Year Standard (Extended Warranty Available
Warranty:
to 3 Years) up to 3 Years)
Mounting Options: Wall, Pedestal Free Standing Floor Mounted
Cable Length: 18ft Standard (9 to 23ft available) 15ft
Cable Management: Manual Coil Manual Coil
Display: 2x16 Vacuum Fluorescent Display 5.7” Touchscreen User Interface
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EVSE Company and General Information

Vendor: Headquarters: Phone: URL: Manufactured by:
Electric Transportation and
Engineering Corporation — dba
Ecotality North America

www.blinknetwork.com
www.ECOtality.com

San Francisco, CA 214-551-4014 (Texas HQ) ECOtality North America
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Personal Charger required w/ Level

Charge Levels Available:

1?

Safety Compliances:

Miscellaneous:

N/A Level 2 UL, ULc to 2594, NEC article 625
Model: WE-30Kice PE30ice DCFC
Model Type: Commercial Wall Mount Commercial Pedestal Commercial Direct Current Fast Charger
Charge Level: L2 L2 DCFC

208 VAC to 240 VAC

208 VAC to 240 VAC

INPUT: 208/380/400/480/575 VAC 3-phase, 60 kW Max

Electrical Specs: . - . Lo OUTPUT:
30A max with 40A circuit 30A max with 40A circuit 200 VDC — 450 VDC, 200A max, 60 kW Max
Portable/Hardwire Hardwire Hardwire Hardwire
Output Interface: SAE J1772 SAE J1772 Yazaki CHAdeMO and TBD
Output Interface Lock: Yes Yes Yes
# Output Ports: One One Two

LAN Comms:

Ethernet, Wi-Fi, Cellular

Ethernet, Wi-Fi, Cellular

Ethernet, Wi-Fi, Cellular

WAN Comms

Ethernet, Wi-Fi, Cellular

Ethernet, Wi-Fi, Cellular

Ethernet, Wi-Fi, Cellular

Payment Interfaces:

RFID Card
Mobile Devices

RFID Card
Mobile Devices

RFID Card
Mobile Devices

Payment Networks:

Blink network

Blink network

Blink network

EVSE Management
Software:

Blink network

Blink network

Blink network

EVSE Energy
Management Software

Blink network (Demand Response
available)

Blink network (Demand Response available)

Blink network (Demand Response available)

Mobile App Support:

Yes-Blink network

Yes-Blink network

Yes-Blink network

Reservation Software

Coming soon

Coming soon

Coming soon

Support:
2 year warranty standard, 2 year warranty standard,
Warranty: Extended warranty $125 per year up Extended warranty $125 per year up to 5 2 year warranty standard
to 5 years max years max
Mounting Options: Wall or post anchored anchored
Cable Length: 18 feet 18 feet 12 feet
Cable Management: Manual coil Manual coil Top Hang Cable

Display:

7” touch screen color display

7” touch screen color display

7” touch screen color display and 42” LCD media display
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Vendor:

Headquarters:

Phone:

URL:

Manufactured by:

Evergo LLC.

Rocky Ridge, MD

301-271-4649

www.evergocharge.com

Evergo, LLC.

Personal Charger
required w/ Level 1?

Charge Levels Available:

Safety Compliances:

Miscellaneous:

N/A Level 2 ETL
Model: ERG2
Model Type: Kiosk (Commercial or Fleet)

Charge Level:

Electrical Specs: 208/240 40Amp
Portable/Hardwire Hardwire
Output Interface: J1772
Output Interface
Lock: NIA
# Output Ports: 2
LAN Comms: Ethernet
WAN Comms 3G Cellular
Payment Interfaces: Magnetic Strllgleé I(IJDredlt Card and

Payment Networks:

Evergo Charge Network

EVSE Management

Evergo Charge Network

Software:
EVSE Energy
Management Evergo Charge Network
Software
Mobile App Support: N/A
Reservation Sqﬂware N/A
Support:
Warranty: lyr.
Mounting Options: Wall, Pole, Kiosk
Cable Length: 20°
Cable Management: Retractable Reel
Display: 6” LCD
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Vendor:

Headquarters:

Phone:

EVSE Company and General Information

URL: Manufactured by:

EV-Charge America

NV 89117

9030 W. Sahara Dr, Ste 125 Las Vegas,

859-305-6117 Charlie Payne

www.ev-chargeamerica.com

EV-Charge America

Personal Charger
required w/ Level 1?

Charge Levels Available:

Safety Compliances:

Miscellaneous:

N/A Level 1 &2 UL, ULc to 2594, NEC article 625
EVSE Models & Specifications
Model: 2101-1 2101-2 2201-1-1
Model Type: Commercial Commercial Commercial
Charge Level: 2 2 1&2
Electrical Specs: 208/240V 40 A 208/240V 40 A 208/240V 40 A and 120V 20A
Portable/Hardwire Hardwire/Portable Option Hardwire/Portable Option Hardwire/Portable Option
Output Interface: J1772 J1772s J1772 and NEMA 20 Outlet
OutplIJ_tOIant:erface Yes Yes Yes
# Output Ports: 1 2 1,2,3,0r4
LAN Comms: Yes — Ethernet, Cellular, WiFi Yes — Ethernet, Cellular, WiFi Yes — Ethernet, Cellular, WiFi
WAN Comms Yes — Ethernet, Cellular, WiFi Yes — Ethernet, Cellular, WiFi Yes — Ethernet, Cellular, WiFi
Payment RFID, Magnetic Credit Card, Contactless RFID, Magnetic Credit Card, Contactless Credit RFID, Magnetic Credit Card, Contactless Credit Card,
Interfaces: Credit Card, Smart Phone Card, Smart Phone Smart Phone
I\Tei\);v”;ﬁg: VISA, EVCA, PAYPAL VISA, EVCA, PAYPAL VISA, EVCA, PAYPAL
EVSE
Management EVCA & GridPoint EVCA & GridPoint EVCA & GridPoint
Software:
EVSE Energy
Management EVCA & GridPoint EVCA & GridPoint EVCA & GridPoint
Software
Msoubp;:c?o?t?p Yes Yes Yes
Reservation Yes Yes Yes

Software Support:

2 Years Parts & Labor Std.

2 Years Parts & Labor Std.

2 Years Parts & Labor Std.

Warranty: 5 Years Optional 5 Years Optional 5 Years Optional
Mounting Options: Ground Ground Ground
Cable Length: 20 feet Standard 20 feet Standard 20 feet Standard
Cable . Cable Caddy Standar_d, Self-retracting Cable Caddy Stz_mdard, Self-_retracting, Self- Cable Caddy Standard, Self-retracting Reel Optional
Management: Reel Optional retracting Reel Optional
Display: LCD or VFD LCD or VFD LCD or VFD
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Vendor: Headquarters: Phone: URL: Manufactured by:
EV-Charge America 9030 W. Sahar’zil\[;ré:lti% 25 Las Vegas, 859-305-6117 Charlie Payne Www.ev-chargeamerica.com EV-Charge America
Per_sonal Gy Charge Levels Available: Safety Compliances: Miscellaneous:

required w/ Level 1?
N/A Level 1&2 UL, ULc to 2594, NEC article 625
EVSE Models & Specifications
Model: 2102/3 2104/2105
Model Type: Commercial Residential
Charge Level: 1 and/or 2 land 2
Electrical Specs: 208/240V 40 A and/or 120V 20A 208/240V 40 A and 120V 20A
Portable/Hardwire Sta;;c;?:ge/gpigg\évwe Portable & Both plug in and hardwire options
Output Interface: J1772 and Optional NEMA 20 Outlet J1772
Output Int.erface Yes Yes
Lock:
# Output Ports: 1,0r2 1
LAN Comms: Yes — Ethernet, Cellular, WiFi Yes — Ethernet, Cellular, WiFi
WAN Comms Yes — Ethernet, Cellular, WiFi Yes — Ethernet, Cellular, WiFi
Payment RFID, Magngetic Credit Card, Contactless RFID
Interfaces: Credit Card, Smart Phone
Payment
Networks: VISA, EVCA, PAYPAL No
EVSE
Management EVCA & GridPoint EVCA
Software:
EVSE Energy
Management EVCA & GridPoint EVCA
Software
Mobile App Yes Yes
Support:
Reservation
Software Support: Yes No
Warranty: 2 Years Parts & Lat_)or Standard 2 Years Parts & Lapor Standard
5 Years Optional 5 Years Optional
Mounting Options: Pole, Wall Wall, Floor
Cable Length: 20 feet Standard 20 feet Standard
el . Cable Caddy Standard Cable Caddy Standard
Management:
Display: LCD or VFD LCD or VFD
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Vendor:

Headquarters:

Phone:

URL:

Manufactured by:

EVoCharge

Phoenix, AZ

(800)930-9450

www.evocharge.com

EVoCharge

Personal Charger
required w/ Level 1?

Charge Levels Available:

Safety Compliances:

Miscellaneous:

No

Level 1, 2

UL 2594, US NEC 623

EVSE Models & Specifications

Model: EVoReelL1 EVoReelL2 Industrial EVoReel 1 Industrial EVoReel 2
Model Type: Residential, Commercial, Private Residential, Commercial, Private Industrial, Residential Industrial, Residential
Charae Level: AC Level 1; AC Level 2; AC Level 1; AC Level 2;
g ) 16A max output 30A max output 16A max output 30A max output
Electrical Specs: 110-120 VAC 208-240 VAC 110-120 VAC 208-240 VAC
pecs: 50-60Hz 50-60Hz 50-60Hz 50-60Hz
. Stationary; Stationary; Stationary; Stationary;
PO B RETEITE Plug-in or Hardwire Plug-in or Hardwire Plug-in or Hardwire Plug-in or Hardwire
Output Interface: SAE J1772 SAE J1772 SAE J1772 SAE J1772
OutpLIJ_tOICn‘;cfarface Optional Optional Optional Optional
# Output Ports: Single Single Single Single
LAN Comms: Optional Wi-Fi 10/100 Ethernet Optional Wi-Fi 10/100 Ethernet Optlon?zlt\é\é'r}]i'tl()/loo Optional Wi-Fi 10/100 Ethernet
WAN Comms Optional Wi-Fi 10/100 Ethernet | Optional Wi-Fi 10/100 Ethernet Opt'O”aE'tm'ni'tlo’ 100 Optional Wi-Fi 10/100 Ethernet
Payment Interfaces: RFID RFID N/A N/A
Payment Networks: -- -- N/A N/A
ELE Managetment Capable Capable N/A N/A
Software:
EVSE Energy
Management Capable Capable N/A N/A
Software
Mobile App Support: Capable Capable N/A N/A
REEENEIE So_ftware Capable Capable N/A N/A
Support:
Warranty: One-Year Limited One-Year Limited One-Year Limited One-Year Limited

Mounting Options:

Wall, Pedestal, Ceiling

Wall, Pedestal, Ceiling

Wall, Pedestal, Ceiling

Wall, Pedestal, Ceiling

Cable Length:

9.14m (30.0ft)

9.14m (30.0ft)

9.14m (30.0ft)

9.14m (30.0ft)

Cable Management:

Self-Retracting Reel

Self-Retracting Reel

Self-Retracting Reel

Self-Retracting Reel

Display:

Optional Touchscreen

Optional Touchscreen

Optional Handheld
Touchscreen

Optional Handheld Touchscreen
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Vendor:

Headquarters:

Phone:

URL:

Manufactured by:

Fuji Electric Corp. of America

50 Northfield Ave, Edison, NJ 08837

201-490-3914

www.americas.fujielectric.com/

Fuji Electric Corp. of
America

Personal Charger required
w/ Level 1?

Charge Levels Available:

Safety Compliances:

Miscellaneous:

N/A

DC-Fast

UL, CHAdeMO

SAE Combo unit will be
released with release and
adoption of standard

EVSE Models & Specifications

Model: FRCM25CUS
Model Type: Commercial, Fleet
Charge Level: DC-Fast
Electrical Specs: 3 Phase 208V AC
Portable/Hardwire Hardwire
Output Interface: CHAdeMO
Output Interface Lock: Key lock
# Output Ports: 1
LAN Comms: Zigbee
WAN Comms Cellular

Payment Interfaces:

Contactless Credit Card,
RFID Card, Standalone

Payment Networks:

ChargePoint

EVSE Management
Software:

ChargePoint

EVSE Energy Management
Software

ChargePoint

Mobile App Support:

ChargePoint

Reservation Software

ChargePoint

Support:
Warranty: 1Year
Mounting Options: Floor
Cable Length: 15’
Cable Management: Manual Coil
Display: 4.5” x3.4” LCD
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EVSE Models & Specifications

Vendor: Headquarters: Phone: URL: Manufactured by:
GE Energy Atlanta, GA (800)930-9450 www.GE-Energy.com General Electric
PRl CIETET EEuEs Charge Levels Available: Safety Compliances: Miscellaneous:
w/ Level 1?7
N/A Level 2 UL, cUL, NEC, SAE, ETL,

Model: WattStation WattStation Wall Mount DuraStation DuraStation DuraStation
Model Type: Commercial Residential Commercial/Fleet Commercial/Fleet Commercial/Fleet
Charge Level: 2 2 2 2 2
Electrical Specs: 208-240VAC @30A 208-240VAC @30A 208-240VAC @30A 208-240VAC @30A 208-240VAC @30A
Portable/Hardwire Hardwire Portable/Hardwire Hardwire Hardwire Hardwire
Output Interface: SAE J1772 SAE J1772 SAE J1772 SAE J1772 SAE J1772
Output Interface Lock: No No No No No
# Output Ports: 1 1 1 1 1
LAN Comms: Ethernet N/A Ethernet Ethernet Ethernet
WAN Comms Wi-Fi/3G N/A N/A N/A N/A
Payment Interfaces: RFID/ QR Code N/A N/A N/A N/A
Payment Networks: Paypal N/A N/A N/A N/A
EVSE Managejment GEwattstation.com/co N/A RFID Access Control RFID Access Control RFID Access Control
Software: nnect
EVSE Energy Management | GEwattstation.com/co N/A RFID Access Control RFID Access Control RFID Access Control
Software nnect
Mobile App Support: WattStat:;r; Connect N/A N/A N/A N/A
Reservation Software
Support: N/A N/A N/A N/A N/A
Warranty: 3 Year 3 Year 3 Year 3 Year 3 Year
Mounting Options: Pedestal Wall Mount Pedestal Pedestal Wall/Pole
Cable Length: 15'6" 16’ 20 20 20
Cable Management: Enclosed-Retractable Around Unit Cord Holder — Manual Cord Holder — Manual Cord Holder — Manual
Display: LED LED VFD VFD VFD
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Vendor:

Headquarters: Phone:

URL:

Manufactured by:

Garage Juice Bar, LLC

750 Main Street, Suite 150

Hartford, CT 06103 860-308-2054

www.freejuicebar.com

BTC Power, Inc

Personal Charger required

Charge Levels Available: Safety Compliances:

Miscellaneous:

w/ Level 1?
No Level 1,2 ETL, UL 2202, UL2231, UL 50 Nema 3
Model: 2F2C
Model Type: Commercial
Charge Level: 1&2

Electrical Specs:

Input Voltage: 208/240 VAC (+/- 10%), single phase

Input Current: 32 Amps Max., Frequency: 50/60 Hz Breaker Size: 50 Amps, Output

Voltage: 240 VAC
Output Power: 7.2kW

Portable/Hardwire Hardwire
Output Interface: 11772
Output Interface Lock: N/A

# Output Ports: Single or Dual port
LAN Comms: Ethernet, Wi-Fi, Zigbee
WAN Comms Ethernet, Wi-Fi, Cellular

Payment Interfaces:

Credit Card, Debit Card, Coulomb/Chargepoint Card, Proprietary Card

Payment Networks:

Coulomb/Chargepoint Network, Proprietary Card

EVSE Management
Software:

System status as well as real time energy usage

EVSE Energy Management
Software

Energy management and usage information is available on line

Mobile App Support:

Juice Bar application which shows the current status and system availability

Reservation Software

Enabled via Payment Network

Support:
Warranty: 3 years
Mounting Options: Pedestal
Cable Length: 22

Cable Management:

a) Manual cord loop
b) Retractable cord assembly

Display:

6.5 inch color display
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Vendor: Headquarters: Phone: URL: Manufactured by:
Legrand West Hartford, CT 315-468-8097 www.legrand.us Lear Corp
PRl G (BT Charge Levels Available: Safety Compliances: Miscellaneous:
w/ Level 1?7
N/A Level 2 ETL, NEMA 3R, NEC
EVSE Models & Specifications
Model: L2EVSE16 L2EVSE16P1 L2EVSE16P2
Model Type: Residential Commercial Commercial
Charge Level: 2 2 2
Electrical Specs: 208/240V 16A 208/240V 16A 208/240V 16A (2 circuits)
Portable/Hardwire Hardwired Hardwired Hardwired
Output Interface: SAE J1772 SAE J1772 SAE J1772
Output Interface Lock: No No No
# Output Ports: 1 1 2
LAN Comms: No No No
WAN Comms No No No
Payment Interfaces: No No No
Payment Networks: No No No
EVSE Manag(?ment No No No
Software:
EVSE Energy Management No No No
Software
Mobile App Support: No No No
Reservation Software No No No
Support:
Warranty: 1 year 1 year 1 year
Mounting Options: Wall mount Pedestal mount Pedestal mount
Cable Length: 24 24 24
Cable Management: Coiled cord Coiled cord Coiled cord

Display:

LED indicators

LED indicators

LED indicators

3dIND S3J1LOVHd 1S39 ANV ‘AD0TOdAL ‘SISATYNY SAI3N


http://www.legrand.us/

vv-¢

SAITRINUI BJOIYSA 914303]3 U]-BN|d SaID JOAIY SexaL

EVSE Company and General Information

Vendor: Headquarters: Phone: URL: Manufactured by:
Nichicon Corporation Kyoto Japan 81-75-241-5319 www.nichicon.com Nichicon
Per_sonal L Charge Levels Available: Safety Compliances: Miscellaneous:
required w/ Level 1?
N/A DC Fast Charging PSE (ETL is planned)
EVSE Models & Specifications
Model: NQC-A502 NQC-A302 NQC-A202 NQC-A102
Model Type: Commercial, Fleet Commercial, Fleet Commercial, Residential, Fleet Commercial, Residential, Fleet
Charge Level: 50KW 30KW 20KW 10KW
Electrical Specs: 170VAC to 230VAC 170VAC to 230VAC 170VAC to 230VAC 170VAC to 230VAC
Portable/Hardwire Hardwire Hardwire Hardwire Hardwire
Output Interface: CHAdeMO CHAdeMO CHAdeMO CHAdeMO
Output Intfsrface Yes Yes Yes Yes
Lock:
# Output Ports: 1 1 1 1
LAN Comms: No No No No
WAN Comms No No No No
Payment Interfaces: Option Option Option Option

Payment Networks:

None yet- in discussion with
Chargepoint

None yet- in discussion with
Chargepoint

None yet- in discussion with
Chargepoint

None yet- in discussion with
Chargepoint

EVSE Management

Software: No No No No
%?‘i;rrﬁ;gg In the option, Maximum In the option, Maximum In the option, Maximum output In the option, Maximum output can be
S output can be changed. output can be changed. can be changed. changed.
Mobile App Support: No No No No

Reservation Software

In discussion with Chargepoint

In discussion with Chargepoint

In discussion with Chargepoint

In discussion with Chargepoint

Support:
Warranty: One year One year One year One year
Mounting Options: Floor/Slab Mount Floor/Slab Mount Floor/Slab Mount Floor/Slab Mount
Cable Length: 4.5m 4.5m 4.5m 2m
Cable Management: Manual Manual Manual Manual
Display: 5.7 Inch Wide 5.7 Inch Wide 5.7 Inch Wide 5.7 Inch Wide
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Vendor: Headquarters: Phone: URL: Manufactured by:
OpConnect, LLC Portland OR 503-477-5742 OpConnect, LLC.
Personal Charger

www.opconnect.com

Charge Levels Available: Safety Compliances: Miscellaneous:
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required w/ Level 1?

ETL listed
ves 1&2 UL2231-1/ UL2231-2 & UL SUB 2594
EVSE Models & Specifications
Model: C-J4000
Model Type: Commercial
Charge Level: 1&2

Electrical Specs:

240 VAC 60 Hz
80 amp 4 wire circuit

Portable/Hardwire

Hardwire

Output Interface:

NEMA 5-20
L2-J1772 connector

Output Interface

Proximity switch lock on J1772

Lock:
# Output Ports: 4
LAN Comms: Ethernet (RJ-45), WiFi, Radio (Proprietary Mesh)
WAN Comms GSM modem

Payment Interfaces:

Credit/Debit Card, OpConnect Network Card, Wright
Fleet Card, Magnetic Cards (ID or Loyalty Cards)

Payment Networks:

OpConnect

EVSE Management
Software:

Linux-based proprietary

EVSE Energy
Management
Software

Linux-based proprietary

Mobile App Support:

OpConnect iPhone App

Reservation Software

Support: Pending
Warranty: 1 year and Optional extended warranty
Mounting Options: Pedestal
Cable Length: 20 ft.
Cable Management: Manual

Display:

8.4” Touchscreen
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Vendor:

Headquarters:

Phone:

URL:

Manufactured by:

ParkPod LLC

San Francisco, CA

800-272-7838

www.parkpod.com

ParkPod GMbH

Personal Charger
required w/ Level 1?

Charge Levels Available:

Safety Compliances:

Miscellaneous:

Yes

1&2

NEMA 3R, CE Cert, US NRTL Cert

EVSE Models & Specifications

Model: PP37-4 DSC PP46 SWC
Model Type: Commercial, Fleet Commercial, Fleet
Charge Level: 1&2 1
Electrical Specs: 208 to 240V AC, max 32A 208 to 240V AC, max 32A
Portable/Hardwire Hardwire Hardwire
Output Interface: 11772 & NEMA 5 11772
OutpuLtOIant:erface Yes Yes
# Output Ports: 2 Level 2,2 Level 1 1
LAN Comms: Ethernet, Wi-Fi, Zigbee, 802.11.x, Cellular Ethernet, Wi-Fi, Zigbee, 802.11.x, Cellular
WAN Comms Ethernet, Wi-Fi, Zigbee, 802.11.x, Cellular Ethernet, Wi-Fi, Zigbee, 802.11.x, Cellular

Payment Interfaces:

RFID

RFID

Payment Networks:

Proprietary

Proprietary

EVSE Management
Software:

Proprietary

Proprietary

EVSE Energy
Management
Software

Proprietary

Proprietary

Mobile App Support:

Proprietary

Proprietary

Reservation Software

Proprietary

Proprietary

Support:
Warranty: 1 year with option to renew 1 year with option to renew
Mounting Options: Floor Floor, Wall
Cable Length: 10ft 10ft
Cable Management: Manual Manual
Display: No No
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EVSE Company and General Information

Vendor: Headquarters: Phone: URL: Manu;z;ﬁtured
Hubbell Wiring Device- 39209 Six Mile Rd. Suite 111, Livonia, Ml . Hubbell Wiring
Kellems 48152 888-760-0140 www.pepstations.com Device-Kellerns

Personal Charger

; Miscellaneous:
required w/ Level 1?

Charge Levels Available: Safety Compliances:

Concrete pedestal eliminates the need for bollards and
meets ADA compliance requirements. Stainless steel
component housing with dual Level 2 charge ports with
J1772 connectors

UL 2594, UL 2231, UL 1998, NFPA 70,

N/A Level 2 NEC Article 625
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EVSE Models & Specifications

Model: PS2000
Model Type: Commercial
Charge Level: Level 2, 7.2kW
Electrical Specs: 208/240V AC, 30A
Portable/Hardwire Hardwire
Output Interface: 11772
Output Interface Lock: No
# Output Ports: 2
LAN Comms: Ethernet or Cellular
WAN Comms Ethernet or Cellular

Payment Interfaces:

Magnetic stripe reader for credit cards or access cards; unrestricted access

Payment Networks:

PEPAdvantage, open system compatible with universal payment gateways
for magnetic stripe credit cards

EVSE Management
Software:

PEPAdvantage offers online station management and provides monthly
usage reporting

EVSE Energy Management

Modbus Protocol

Software
Mobile App Support: Future
Reservation Software
: Future
Support:
Warranty: 1-year warranty, opt. 3-year warranty available

Mounting Options:

Pedestal or wall

Cable Length:

18’

Cable Management:

Manual Coiled

Display:

8” color LCD screen, sunlight readable/fingerprint resistant, 800X600 pixels
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Vendor: Headquarters: Phone: URL: Manufactured by:
Schneider Electric 1415 South Roes(e)g;Rd. Palatine, IL 888-778-2733 www.schneider-electric.com Schneider Electric

Personal Charger
required w/ Level 1?

Charge Levels Avai

lable:

Safety Compliances:

Miscellaneous:

N/A Level 2, DC Fast Charging UL, NEC, SAE NEMA 3R enclosure
EVSE Models & Specifications
Model: EV2430WS EV230WSR EV230PSR EV230PDR
Commercial Outdoor Wall- Commerical Outdoor Pedestal Commercial Outdoor Pedestal Dual
Model Type: Indoor Residential Mount (also have EV230WSRR Single (also have EV230PSRR with .
with RFI—D) RFI—D) (also have EV230PDRR with RFID)
Charge Level: 2 2 2 2
Electrical Specs: 208/240VAC 30A 208/240VAC 30A 208/240VAC 30A 208/240VAC 30A
Portable/Hardwire Hardwire Hardwire Hardwire Hardwire
Output Interface: SAE J1772 SAE J1772 SAE J1772 SAE J1772
OutpuLtOICn‘::arface N/A N/A N/A N/A
# Output Ports: 1 1 1 2
LAN Comms: N/A N/A N/A N/A
WAN Comms N/A N/A N/A N/A
Payment Interfaces: N/A N/A N/A N/A
Payment Networks: N/A N/A N/A N/A
Evszms\;z%fmem N/A N/A N/A N/A
EVSE Energy
Management N/A N/A N/A N/A
Software
Mobile App Support: N/A N/A N/A N/A
Reservation Software
Support: N/A N/A N/A N/A
Warranty: 18 - 24 months 18 - 24 months 18 - 24 months 18 - 24 months
Mounting Options: Wall Wall Pedestal Pedestal
Cable Length: 18ft 18ft 18ft 18ft
Cable Management: Dock and cord hanger Dock and cord hanger Dock and cord hanger Dock and cord hanger
Display: N/A N/A N/A N/A
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Vendor: Headquarters: Phone: URL: Manufactured by:
Schneider Electric 1415 South Ross(e)cl)lz7Rd. Palatine, IL 888-778-2733 www.schneider-electric.com Schneider Electric

Personal Charger
required w/ Level 1?

Charge Levels Available:

Safety Compliances:

Miscellaneous:

EVF20850DTB Credit Card Version)

Credit Card Version)

N/A Level 2, DC Fast Charging UL, NEC, SAE NEMA 3R enclosure
EVSE Models & Specifications
Model: EVF20850DTR EVF24050DTR
Model Type: Fleet DC Quick RFID 208 volt (also have Fleet DC Quick RFID 240 volt (also have EVF24050DTB

Charge Level:

DC Fast Charging

DC Fast Charging

Electrical Specs:

208 Vac 3-phase 160A

240Vac 3-phase 140A

Portable/Hardwire Hardwire Hardwire
Output Interface: CHAdeMO CHAdeMo
Output Interface N/A N/A
Lock:

# Output Ports: 1- 500Vdc Max 125 A Max 1- 500Vdc Max 125 A Max
LAN Comms: N/A N/A
WAN Comms N/A N/A

Payment Interfaces: Credit Card Credit Card
Payment Networks: N/A N/A
EVSE Management N/A N/A
Software:
EVSE Energy N/A N/A
Management
Software
Mobile App Support: N/A N/A
Reservation Software N/A N/A
Support:
Warranty: 18 - 24 months 18 - 24 months
Mounting Options: Pedestal Pedestal
Cable Length: 18ft 18ft
Cable Management: Dock and cord hanger Dock and cord hanger
Display: LCD screen LCD screen
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Vendor:

Headquarters:

Phone:

URL:

Manufactured by:

SemaConnect

4961 Telsa Drive Suite A Bowie, MD 20715

410-562-8490

www.semaconnect.com

SemaConnect
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Personal Charger

s Miscellaneous:
required w/ Level 1?

Charge Levels Available: Safety Compliances:

CCID Trip Threshhold 5mA,
CCID5 per UL2231-2 / UL 2231-
1, -2 and UL2594 certified NEC

Article 625 Compliant

EVSE Models & Specifications

Model: Chargepro_
Model Type:
Charge Level:

N/A Level 2

Commercial

Level 2 (30A, 7.2kW@240VAC)
208/240v,center grounded,60Hz supply 3-
wire; Phase A, Phase B, ground (no neutral)
Hardwire
SAE J1772 EV Connector

Electrical Specs:

Portable/Hardwire
Output Interface:
Output Interface

Lock: N/A
# Output Ports: 2
LAN Comms: 2.4GHz 802.15.4 dynamic mesh network
WAN Comms Commercial CDMA or GPRS cellular
network
Payment Interfaces: Smart Card/Credit Card
Payment Networks: SemaCharge
EVSE Managejment SemaCharge
Software:
EVSE Energy
Management SemaCharge
Software
Mobile App Support: Yes
Reservation Software
: In Development
Support:
Warranty: 1year
Mounting Options: Wall, Pedestal, Dual Pedestal
Cable Length: 18 feet
Cable Management: Manual Coil
Display: LCD screen




Vendor: Headquarters: Phone: URL: Manufactured by:
Portland, OR 503-892-7345 Shorepower Technologies

Shorepower Technologies www.shorepower.com
Personal Charger

required w/ Level 1?

Charge Levels Available: Safety Compliances: Miscellaneous:
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Yes Level 1, 2 NRTL ePump
Model: M2100 Tower M2100 Cube $2100 Tower $2100 Cube
Model Type: Commercial Commercial, Residential Commercial Commercial, Residential
Charge Level: 1&2 1&2 1&2 1&2

Electrical Specs:

Level 1: 208-240v 2-pole 40

Amp Level 2: 208-240v 2-
pole, up to 100 Amp

Level 1: 208-240v 2-pole 40 Amp
Level 2: 208-240v 2-pole, up to

100 Amp

Level 1: 208-240v 2-pole 40 Amp
Level 2: 208-240v 2-pole, up to 100
Amp

Level 1: 208-240v 2-pole 40 Amp
Level 2: 208-240v 2-pole, up to 100
Amp

Portable/Hardwire

Hardwire

Hardwire

Hardwire

Hardwire

Output Interface:

Level 1: NEMA 5-15 GFCI
receptacles Level 2: SAE

Level 1: NEMA 5-15 GFCI

receptacles Level 2: SAE J1772

Level 1: NEMA 5-15 GFCl receptacles
Level 2: SAE J1772

Level 1: NEMA 5-15 GFCl receptacles
Level 2: SAE J1772

11772
QUL Int.erface Yes, Optional Yes, Optional No No
Lock:
# Output Ports: 2 2 2 2
LAN Comms: W;Ir\glr:sds:: EJ:jge Wmlr:sds:: EJ:c?ge Wired: RJ45 (daisychain to M-Series) Wired: RJ45 (daisychain to M-Series)
WAN Comms Yes, proprietary network Yes, proprietary network No No
Payment Interfaces: Card Reader, RFID Card Reader, RFID None None
Payment Networks: Shorepowerconnect.com Shorepowerconnect.com None None
=Vl Manage?ment Shorepowerconnect.com Shorepowerconnect.com None None
Software:
EVSE Energy
Management None None None None
Software
Mobile App Support: Web browser Web browser None None
ReservSaJE;OEto:ftware None None None None
Warranty: 1 Year Hardware 1 Year Hardware 1 Year Hardware 1 Year Hardware
Mounting Options: Base plate - street Wall or pole Base plate - street Wall or pole
Cable Length: 18°-23’ 18-23’ 18- 23’ 18‘-23’
Cable Management: Manual coil Manual coil Manual coil Manual coil
Display: 12” LCD touchscreen 12” LCD touchscreen None None
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EVSE Company and General Information

Vendor: Headquarters: Phone: URL: Manufactured by:
. VersiCharge — Siemens
Siemens 300 New Jersey Ave, Suite 1000, 1 (800) 347-6659 WWWw.usa.siemens.com/evi Community line — Coulomb

Washington, D.C. 20001

Technologies, Inc.

Personal Charger
required w/ Level 1?
L1 port on Multi-level is a
Nema 5-20 receptacle (Yes)

Charge Levels Available: Safety Compliances: Miscellaneous:

L2 & L2/L1 combo UL listed

EVSE Models & Specifications
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Model: Community Level Il Community Multi-level Community Dual Level Il Communlt\(/;l\lalual Level Il VersiCharge
Model Type: Commercial Commercial Commercial Commercial Residential/Fleet
Charge Level: 2 1&2 2 2 2
. . L2: 208/240 VAC, 30 A 208/240 VAC, 30 A per 208/240 VAC, 30
Electrical Specs: 208/240 VAC, 30 A L1: 120 VAC, 16 A port 208/240 VAC, 30 A per port A
Portable/Hardwire Hardware Hardwire Hardwire Hardwire Hardwire/Portable
Output Interface: J1772 J1772/Nema 5-20R J1772 J1772 J1772
OutpuLtOIantferface Locked Locked for both L2 & L1 Locked Locked Unlocked
# Output Ports: 1 2 2 2 1
LAN Comms: N/A N/A N/A N/A N/A
WAN Comms Cellular Cellular Cellular Cellular N/A
Pavment Interfaces: Contactless credit card and Contactless credit card and Contactless credit card Contactless credit card and N/A
y ’ RFID RFID and RFID RFID
Payment Networks: ChargePoint ChargePoint ChargePoint ChargePoint N/A
=V Managgment ChargePoint ChargePoint ChargePoint ChargePoint N/A
Software:
VS BN Demand response via Demand response via Demand response via Demand response via
Management . . - . N/A
ChargePoint ChargePoint ChargePoint ChargePoint
Software
. . iPhone, Android, iPhone, Android, iPhone, Android, . .
Mobile App Support: Blackberry Blackberry Blackberry iPhone, Android, Blackberry N/A
REEUL Sqftware Available via ChargePoint Available via ChargePoint Available via Available via ChargePoint N/A
Support: ChargePoint
Warrantv: 12 month standard; 3 & 5 yr. 12 month standard; 3 & 5 12 month standard; 3 & 5 12 month standard; 3 & 5 yr. 12 month standard
Y- extended yr. extended yr. extended extended
Mounting Options: Bollard, wall & pole Bollard, wall & pole Bollard Bollard Wall
Cable Length: 23 feet 23 feet 18 feet 18 feet 20 feet
Cable Management: Manual coil Manual coil Manual coil Self retracting Manual coil
Display: Vacuum fluorescent Vacuum fluorescent Vacuum fluorescent Vacuum fluorescent N/A
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Vendor: Headquarters: Phone: URL: Manufactured by:
SPX 28635 Mound Rd. Warren, M| 48092 877-805-EVSE (3873) WWW.evse.spx.com SPX

Personal Charger
required w/ Level 1?

Charge Levels Available:

Safety Compliances:

Miscellaneous:

N/A

Model:

Level 2

UL, SAE, FCC, NEC

EVSE Models & Specifications

Power Xpress Level 2 EVSE (EL-50600)

Power Xpress Level 2 EV Bollard (EL-50650)

Model Type:

Residential, Commercial, Fleet

Commercial, Fleet

Charge Level:

Level 2

Level 2

Electrical Specs:

95VAC-264VAC, 24A

95VAC-264VAC, 30A (Adjustable to 12A, 16A, 24A)

Portable/Hardwire Plug-In or Hardwire Hardwire
Output Interface: SAE J1772 SAE J1772
Interf
OutpuLtOC kte ace N/A N/A
# Output Ports: 1 1
LAN Comms: UART Port UART Port
WAN Comms UART Port UART Port
Payment Interfaces: UART Port UART Port
Payment Networks: N/A N/A
EVSESOI\]{ItzJJ];%?ment N/A N/A
EVSE Energy
Management N/A N/A
Software
Mobile App Support: N/A N/A
Reservation So_ftware N/A N/A
Support:
Warranty: 1 Year, 3 Year w/ SPX installation 1 Year, 3 Year w/ SPX installation
Mounting Options: Wall Bollard
Cable Length: 18 Feet 23 Feet
Cable Management: Manual Coil Manual Coil
Display: N/A N/A
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Addendum B
EVSE Typology Landscape Vendor Letter for Participation

Subject: Electric Vehicle Supply Equipment Vendor Landscape - conducted by Utility
“Dear Electric Vehicle Supply Equipment (EVSE) Vendor,

My name is “requestor” from “Company” and we are working on behalf of the *““requesting
entity,” a group of communities and stakeholders in ““State” planning for the use of plug in
electrical vehicles throughout “State.”” We are inviting you to participate in an “’EVSE
Typology Landscape’” that will be part of an “electric vehicle readiness plan® focused on the
unique needs of the ““Area” region that stretches from *“city”” to ““city.”” The finished document
will be used as a foundation for an interoperability roadmap being developed, as well as a
reference document for potential buyers of EVSE infrastructure. Your input and feedback will be
critical to the ultimate success of this initiative, and we hope your organization will be able to
participate. More importantly, your information will be available to all utilities and companies
interested in installing EVSE at their facilities or within their service territories.

With your participation in the EVSE Typology Landscape activity we will be able to include your
company’s information into our final report to be delivered to the stakeholders. Attached is a
document that will assist in your completion of the EVSE Typology Landscape activity. On the
first page is a template document with the fields we are to include in this landscaping process.
The second page is a list of definitions for each field that has been called out in the template
document. If you could please take the time to fill out the EVSE Typology Landscape document
and return to “‘requestor@xxxxxx.com’ we will be sure to include it in the final report.

CONTACT/RSVP

We strongly encourage your participation and request that you RSVP to *““Requestor” at
“requestor@xxxxxx.com’ so that we have adequate contact information for your organization
going forward for this landscaping activity. If you could please RSVP back to me with the
correct contact information for the individual or individuals for this request by Month XX, 20XX,
I will be sure to include them further in the project. Once | have the correct contact names for
this activity we will request the EVSE Typology Template to be filled out and submitted no later
than Month XX, 20XX.

The work being done under this grant covers a wide array of topics all focused on facilitating the
deployment of EV charging infrastructure. For your participation in this project, we will send
you a copy of the final regional plan for EV infrastructure readiness.

Your experience, input and participation will be critical to the ultimate success of this initiative,
and we sincerely hope to hear from you soon. If you have any questions please don’t hesitate to
contact me. (requestor@xxxxxx.com)

Thank you for participating!”

] TEXAS RIVER CITIES
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Section 3
EVSE CODES, ORDINANCES, AND PERMITTING TOOLKIT

3.1 Overview

The Texas River Cities Plug-In Electric Vehicle Initiative (TRC) has developed a customizable
“toolkit” of electric vehicle supply equipment (EVSE) codes, ordinances, and permitting
development in preparation for plug-in electric vehicles (PEVs) and the electric infrastructure
necessary to support them.

The toolkit contains a basic starter set of ordinance language. Cities, counties, and local
governments in the United States may take and modify it to create their own “Electric Vehicle
Supply Equipment Ordinance.” Some cities or counties may not require ordinances, but those
that do can take the ordinance starter kit and customize it as required locally fitting their
particular needs. An ordinance for EVSE may be needed for several reasons.

m |f there is demand from customers, businesses, or local residents asking for plug-in electric
vehicle (PEV) charging stations

® For safety reasons

® |f existing electrical permitting processes do not account for EVSE installations

B To reduce confusion by standardizing charging station signs and parking space markings
® To promote local marketing and economic development

Electric vehicles have been selling in growing quantities and are now on the road in increasing
numbers. Therefore communities should be prepared to ensure the safety of the community and
to provide guidance to those who may be thinking about installing electric vehicle charging
stations. It is better to start the ordinance process sooner rather than later, although each
community needs to decide when it is appropriate for their own jurisdiction.

The toolkit includes the following sections along with helpful comments that explain concepts,
provide examples, and guide the user throughout the document.
Ordinance Toolkit Table of Contents
Article I. Development/Zoning Regulations and Guide
1.1. Definitions
1.2. Permitted Locations
1.3. Station Requirements and Design Criteria
1.4. Quantity and Location
1.5. Signage
1.6. Battery Recycling and Handling Provisions

] TEXAS RIVER CITIES



Section 3

Article Il. Charging Station/Parking Regulations
2.1. Laws and Permits, Listing, Codes, and Inspections
2.2. Electric Vehicle Charging Station Regulations
Addendum A
A.1 Nationally Recognized Testing Laboratories (NRTLS)
A.2 National Electrical Code® (NEC®)
A.3 Listing, Recognition, or Equivalent
A.4 Batteries

Key Findings
During development of the ordinance tool Kit, the following key findings were uncovered:

1. Across the regions, municipal ordinances and zoning laws are approached in widely different
ways. Some areas don’t have ordinances, while other areas have local codes. In some areas
ordinances are controlled by cities, and in other areas, by counties. Some areas have zoning
and in other areas zoning may not apply. Each region interested in EVSE guidelines can take
this ordinance template, modify it and apply it as applicable in the local area.

2. Federal standards pertaining to EVSE signage and parking space accessibility (Americans
with Disability Act) have not yet been finalized. So interim signage and temporary technical
specifications have been created by some states and municipalities to use until the official
designs are released.

3. Electric vehicle and charging standards are changing rapidly. Charging level specifications
reflect newer AC and DC charging technologies. Definitions of various electric vehicle
categories are changing as new electric models are announced, especially in the plug-in
hybrid area. The need to keep this document up to date is important for consistency.

4. There is a wide variety of PEV charging station signs in the TRC region and inconsistency in
the implementation of parking spaces markings. The need for consistent charging station
standards is apparent to help prevent confusion, and ensure safety.

This documentation was developed based upon previous ordinance work from Illinois,
Washington, and Michigan and subsequently revised by the TRC over a five-month period in
2012 to reflect current industry information and EVSE language. Over time it will require
refreshing from TRC or an appropriate entity to remain a useful tool for the PEV industry.

3.2 Recommendations

Recommendation 1

Local governments across the TRC region may use this toolkit to update codes or create
customized local ordinances as applicable to prepare for PEVs and the electric infrastructure
necessary to support them.
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Recommendation 2

Local entities with an interest in creating standard PEV ordinances should find a local champion
to lead the initiative.

Recommendation 3

The Plan ordinance toolkit will be maintained and updated by TRC to ensure the toolkit is up to
date with changing electric vehicle definitions, regulations, standards, and technologies. Such
tools will be made available through a web site and be supported by TRC outreach.
Recommendation 4

TRC will incorporate interim EVSE signage into the Plan toolkit until federal signage standards
are adopted and approved.

Recommendation 5

TRC will recommend that interim EVSE parking-space markings consistent with the Texas
Department of Licensing and Regulation (TDLR) will be incorporated across the TRC region
until formal federal accessibility guidelines are adopted.

Recommendation 6

Publicly available EVSE will be inspected periodically by the operating entity to ensure proper
operation. EVSE specifications, coordinates, and addresses will be verified to ensure they are
entered accurately in mapping databases to help PEV owners locate the charging stations.

Recommendation 7

TRC will provide links on its website to regional EVSE databases that will allow PEV owners to
access it on a real-time basis to view geographic and operational information on all public EVSE.

3.3 Example Permitting-Installation-Inspection Process Flow

For related information refer to Section 2: Needs Analysis, Typology, and Best Practices Guide,
for example process flows to install EVSE at houses, multifamily dwellings, and businesses.

3.4 Customizable Toolbox of Codes, Ordinances, and Permits

Please refer to the Electric Vehicle Supply Equipment Ordinance Toolkit document, below.
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How to Use This Electric Vehicle Supply Equipment Ordinance Toolkit

This document contains a basic starter set of electric vehicle supply equipment (EVSE, or charging
station) codes, ordinances, and permits that local governments may use for the purpose of modifying or
creating an Electric Vehicle Supply Equipment Ordinance. Some cities or counties may not require
ordinances, but those that do can take this ordinance starter kit and customize it to fit their particular
needs.

Here are some quick guidelines to determine if ordinances are necessary:

Q: WHEN are electric vehicle ordinances necessary?

A: An ordinance for EVSE may be needed in one or more of the following situations

® Demand from customers or local residents asking for plug-in electric vehicle (PEV) charging stations
m |nsufficient electrical permitting processes that do not account for PEV charging station installations
®  An interest in providing incentives to install EVSE to increase demand

®m A need to streamline EVSE permitting and installation processes to reduce processing time and
increase consistency

®m A need for consistent signs or parking space markings for electric vehicles compliant with the
Americans with Disabilities Act (ADA) or interim designations

m A desire to prepare for electrical infrastructure necessary for electric vehicles
: WHY should EVSE (charging station) ordinances be put in place?
: For the following reasons

= > 0

Safety — so electrical inspections can be done to protect the public

Standardization — to reduce complexity, cost, and confusion by using consistent guidelines
® Reliability — to protect the electrical grid and keep the local utility involved and informed
®  Strategy — to promote marketing and economic development

Q: WHO should be involved?

A: A local champion is usually required to lead the effort. This may be a board member or community
leader who steps forward determined that there is sufficient need to develop an ordinance for PEVs.
Local officials may be asking if the community is ready for PEVs. Local grass roots organizations, such
as an electric auto association, may also lead the initiative to instill an ordinance for PEVS.

Potential Audiences

m Applicable city or county management, sustainability, and/or environmental offices

® Public safety officials: fire, emergency medical services (EMS), police

® Power utilities

® Public works, planning, code, and/or transportation departments

!':'l' [EXAS RIVER CITIES



® | ocal government officials, planning commission members, and building code officials
® | ocal utility contact in charge of PEV planning

® Representative of a local PEV auto association or PEV owners club

® Vehicle manufacturing representatives and dealers

® Employees of EVSE- or PEV-related services

m Electrical contractors with experience installing charging stations

m Electrical inspectors

B Transportation planners

B Private single- and multifamily builders, and real estate developers

® Others interested in helping promote the rollout of PEVs

Q: WHEN should an area begin developing electric vehicle ordinances and guidelines?

A: It is better to start the ordinance process sooner rather than later, although each community needs to
decide when it is appropriate for their own jurisdiction. Communities want to be prepared to ensure the
safety of the community and to provide guidance to community members who may be thinking about
installing electric vehicle charging stations.

One indication that electric vehicle ordinances may be needed is the appearance of electric vehicle
charging stations with different types and styles of signs. Here are a variety of electric vehicle signs
observed in one region of Texas — demonstrating the need for standardization at the state or federal

level.
 — ' | e . i ) CHARGING STATION
. E.L ECTRIC |
: VericLE ' @
1 cmsms Aiel .
Electric
L] ! ﬂ Vehicle
! Parking
e L Only

ELECTRIC
VEHICLE
Finally, as you review the ordinance information below, note the following opportunities to include
customization language for your region:

RESERVED
CITY

ELECTRIC
YEHICLES

CHARGING
STATION

® Information between the brackets < > represents information that should be modified to reflect the
specific circumstances of the locality or region developing the ordinances.

® This document contains blue comments that help explain terminology or provide links to helpful
information. They may be removed for your final ordinance or left in for educational purposes.

Comments or feedback on this document may be directed to: info@texasrivercities.com
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Appendix <number>. Electric Vehicle Infrastructure

Article I.
Development/Zoning Regulations and Guide

1.1. Definitions

Comment: Ordinances should have a set of common definitions to provide a consistent base understanding of
electric vehicles, hybrids, and their variations. Please note that the Society of Automotive Engineers (SAE) is
working to update its Hybrid Electric Vehicle (HEV) and Electric Vehicle (EV) Terminology definitions in a new
standards document, J1715, at http://standards.sae.org/j1715 200802/. Many definitions here are based on the
preliminary SAE work.

1.1.1 AC: Alternating current (electricity).

1.1.2. Battery: An energy storage system consisting of a cell or cells onboard an electric vehicle used
for storing and furnishing electrical energy for the purpose of propelling the vehicle.

1.1.3. Battery Electric Vehicle (BEV): An electric vehicle that operates exclusively on electrical
energy stored in an on-board energy storage system (“battery”) designed to be recharged from an
external, off-vehicle source of electric energy.

1.1.4. Charging Level: The standardized indicators of electrical force, or voltage, at which an electric
vehicle’s battery is recharged. Typical Society of Automotive Engineers (SAE) electric vehicle charging
levels and specifications are:

A. Level 1 - AC slow battery charging. Voltage is 120 volts AC, limited to16 amps on a 20-amp
circuit breaker.

B. Level 2 - AC medium battery charging. Voltage is between 208 and 240 volts AC, limited to
32 amps on a 40-amp circuit breaker, up to a limit of 80 amps on a 100-amp circuit breaker.

C. Level 3-AC

Comment: Level 3 technology was targeted for high-voltage AC battery charging with voltages
higher than 240 volts, but the category is currently undefined by SAE. More commonly this level has
been referred to by owners and vendors as DC Fast Charge or DC Quick Charge, which the SAE
now defines separately below as DC Level 2 See International Association of Electrical Inspectors
(IAEI) Magazine article on DC Chargers http://www.iaei.org/magazine/2012/01/have-any-electric-
vehicle-ev-level-3-dc-fast-chargers-been-ul-certified-listed/.

D. DC Charging - voltages greater than 240 volts DC.
1. Level 1 -DC limit is 80 amps, at up to 450 volts DC
2. Level 2—-DC limit is 200 amps, at up to 450 volts DC
3. Level 3—DC limit is 400 amps, at up to 600 volts DC



http://standards.sae.org/j1715_200802/
http://www.iaei.org/magazine/2012/01/have-any-electric-vehicle-ev-level-3-dc-fast-chargers-been-ul-certified-listed/
http://www.iaei.org/magazine/2012/01/have-any-electric-vehicle-ev-level-3-dc-fast-chargers-been-ul-certified-listed/

1.1.5. Charging Station: Equipment that has as its primary purpose the transfer of electric energy by
conductive or inductive means to a battery or other energy storage device located onboard an electric
vehicle. Also known as electric vehicle supply equipment (EVSE). Types of charging stations include:

A. Accessible Charging Station: A charging station incorporated into or immediately adjacent
to a handicapped parking space as a “handicapped parking space” or an “accessible parking
space” as defined by the <STATE> Vehicle Code.

B. Fast-Charge Station: (formerly referred to as “Level 3” now DC Level 2) Please refer to
Section 1.1.4. Charging Level.

C. Private Charging Station: A charging station that is (1) privately owned and has restricted
access (e.g., single-family home, executive parking, designated employee parking) or
(2) publicly owned and restricted (e.g., fleet parking with no access to the general public).

D. Public Charging Station: A charging station that is (1) publicly owned and publicly
available (e.g., park & ride, public parking lots, on-street parking) or (2) privately owned and
publicly available (e.g., shopping center parking, non-reserved parking in multifamily
parking lots).

1.1.6. Charging Station Equipment: The conductors, including ungrounded and grounded, and the
electric vehicle connectors, attachment plugs, and all other fittings, devices, power outlets, charging
stations, or apparatus installed specifically for the purpose of delivering electrical energy from the
charging station to the electric vehicle.

1.1.7. Charging Station Space: A dedicated, marked space that identifies the use thereof as exclusively
for the charging of electric vehicles.

1.1.8. DC: Direct current (electricity).

1.1.9. Electric Scooter and/or Motorcycle: A two- or three-wheel electric vehicle that operates
exclusively on electrical energy stored in the vehicle’s energy storage system (battery).

1.1.10. Electric Vehicle (EV): A vehicle powered in whole or in part by electricity. Includes a battery
electric vehicle (BEV), a plug-in hybrid electric vehicle (PHEV), a neighborhood electric vehicle
(NEV), and electric scooters or motorcycles, among others.

Electric vehicle charging stations, Howson Library, Austin, Texas




Figure 1-2. Select Types of Electric Vehicles

Fuel Cell

Comment: Figure 1-2 is for educational purposes and shows how different kinds of electric and hybrid electric
vehicle categories compare with one another; it is based on preliminary SAE J1715 documentation.

1.1.11. Extended-Range Electric Vehicle (EREV): A type of plug-in hybrid electric vehicle (PHEV)
that runs primarily on electrical energy stored in batteries. It has at least one electric motor and a
secondary power source, usually an internal combustion engine (ICE). In some modes of operation or
after batteries are drawn down, the ICE engages, turning an on-board generator to power the motor. In
other modes, the ICE engages to assist the electric motor(s) by connecting directly to the power train to
help propel the vehicle.

Comment: EREV is a term Chevrolet uses to describe the Volt, which runs in electric mode at all times in four
different drive modes using one or both of its two electric motors. The Volt’s ICE drives a generator to charge the
battery when the battery is low or during hard acceleration. In its high-speed mode, the Volt runs off of both
electric motors and closes a clutch allowing engine power to go directly to the wheels, as well. It is this unique
combination of drive modes that makes the Volt a little different than other range-extended electric vehicles
(REEVSs), which typically use the ICE to just power the on-board generator. For a detailed explanation of the
Volt’s four driving modes, refer to:

http://media.gm.com/content/Pages/news/us/en/2010/Oct/1011_volt/ jcr_content/rightpar/sectioncontainer_1/par
[download/file.res/Chevrolet%20Volt%20Electric%20Drive%20Unit%200perating%20mode.doc.

1.1.12. Hybrid Electric Vehicle (HEV): A vehicle with two or more propulsion systems, both of which
provide power, either together or independently. HEVs typically include an electric motor and an
internal combustion engine (ICE).

Comment: In practice, hybrid vehicles typically require both energy sources to provide full vehicle capability. The
engine is usually the larger of the two propulsion sources, being sized to provide most of the power during high-
power vehicle events. The electric motor is typically the smaller of the two propulsion sources and sized to
maximize the amount of energy that can be captured during braking and for limited low-speed electric vehicle
operation.



http://media.gm.com/content/Pages/news/us/en/2010/Oct/1011_volt/_jcr_content/rightpar/sectioncontainer_1/par/download/file.res/Chevrolet%20Volt%20Electric%20Drive%20Unit%20operating%20mode.doc
http://media.gm.com/content/Pages/news/us/en/2010/Oct/1011_volt/_jcr_content/rightpar/sectioncontainer_1/par/download/file.res/Chevrolet%20Volt%20Electric%20Drive%20Unit%20operating%20mode.doc

1.1.13. Neighborhood Electric Vehicle (NEV): Categorized as a type of low-speed vehicle, the NEV is
an electric vehicle with four wheels that conforms to federal regulations under Title 49 CFR
Part 571.500, which can, from a stand-still, attain a speed of 20 miles per hour (mph) within one mile,
but cannot exceed a speed of more than 25 mph and is limited to streets with a speed limit of 35 mph or
less.

Comment: For updates on NEVs see http://www.iihs.org/laws/lowspeedvehicles.aspx. As of May 2012, four states
(Connecticut, Mississippi, Montana, and Pennsylvania) did not have statutes allowing the use of low-speed
vehicles on their public roads. Many states allow their departments of transportation or local jurisdictions to
restrict their use (for instance as of July 2012, San Antonio, Texas, did not allow the use of NEVS).

In Texas, the NEV is defined as a type of BEV that operates at a maximum speed of 35 mph and has a maximum
weighted load of 3,000 pounds. NEVs in Texas cannot operate on roadways with posted speed limits above 45
mph, but can cross them. Unlike golf carts, which are also a form of BEV, NEVs have a valid 17-digit vehicle
identification number (VIN), must be titled and registered, and must have the following safety equipment: seat
belts, lights, windshield, turn signals, parking brake, reflectors, turn signals, and brake lights.

For more on Texas NEVs see http://www.txdmv.gov/vehicles/drivers/golf carts.htm.

1.1.14. Plug-In Electric Vehicle (PEV): An electric vehicle with an energy storage system (battery)
that is designed to be recharged from an off-vehicle source of electricity; includes both battery electric
vehicles (BEV) and plug-in hybrid electric vehicles (PHEV).

1.1.15. Non-Electric Vehicle: A vehicle that does not meet the definition of electric vehicle as provided
herein.

1.1.16. Plug-In Hybrid Electric Vehicle (PHEV): A hybrid electric vehicle with an energy storage
system (battery) that is designed to be recharged from an external, off-vehicle source of electric energy.

1.1.17. Range-Extended Electric Vehicle (REEV): Also referred to as a series hybrid vehicle, the
REEV is a plug-in hybrid electric vehicle (PHEV) that runs primarily on electrical energy stored in
batteries. It has least one electric motor and a secondary power source, usually an internal combustion
engine (ICE). After the batteries are drawn down, it operates in range-extended mode using the ICE to
turn an on-board generator, allowing the electric motor(s) to continue to propel the vehicle.

1.1.18. Vehicle: Has the same meaning as provided in <your STATE Vehicle Code 625> <Reference>

1.2. Permitted Locations

Comment: The following section may or may not be applicable, or can be reworded depending upon the use of
zoning in the community.

1.2.1. Level 1 and Level 2 charging stations are permitted in <every zoning district> when accessory to
the primary permitted use <of said district>. Charging stations located at single-family, multiple-family,
and mobile home park dwellings for use only by residents shall be designated as private-use only.
Installation of Level 2 charging stations shall be subject to building permit approval.

1.2.2. Level 3 charging stations are permitted in <zoning locations> when accessory to the primary
permitted use. Installation thereof shall be subject to building permit approval.

1.2.3. If the primary use of a parcel is the retail charging of electric vehicle batteries, then the use shall
be considered <describe for zoning purposes>. Installation of charging stations shall be subject to
Special Land Use approval and located in <zoning locations>.



http://www.iihs.org/laws/lowspeedvehicles.aspx
http://www.txdmv.gov/vehicles/drivers/golf_carts.htm

1.3. Station Requirements and Design Criteria

1.3.1. General Charging Station Requirements for Multifamily Residential, Non-Residential
Development, and Public Rights-of-Way

A. Charging Station Space Requirements

1. Minimum requirements: A charging station space may be included in the calculation
for minimum parking spaces that are required pursuant to other county and state
regulations.

2. Number: No minimum number of charging station spaces is required.

Comment: See also Section 1.4: Quantity and Location

B. Charging Station Space Location and Design Criteria

1. Where provided, spaces for charging station purposes are required to include the
following:

a.

Signage: Each charging station space shall be posted with signage indicating the
charging station space is only for use by electric vehicles for charging purposes. Days
and hours of operations shall be included if time limits or tow-away provisions are to
be enforced.

Maintenance: Charging station equipment shall be maintained in all respects. A
phone number or other contact information shall be provided on the charging station
equipment for reporting purposes when the equipment is not functioning or other
equipment problems are encountered.

Accessibility: Where charging station equipment is provided within a pedestrian
circulation area, such as a sidewalk or other accessible route to a building entrance,
the charging station equipment shall be located so as not to interfere with accessibility
requirements of the <State> Accessibility Code or other applicable accessibility
standards.

Comment: in Texas, please refer to Texas Department of Licensing and Regulation,
“Electric Vehicle Charging Stations™ at http://www.tdlr.state.tx.us/ab/info/TM11-01.pdf. The
Texas Department of Licensing and Regulation has issued technical clarifications until
formal federal accessibility guidelines addressing electric vehicle charging stations become
available and are adopted. These guidelines pertain to electric charging stations provided in
new or existing parking lots, parking garages, or other locations containing parking spaces.

Lighting: Where charging station equipment is installed, adequate site lighting shall
be provided in accordance with <Location> ordinances and regulations.

Charging Station Equipment: Charging station outlets and connector devices shall
be no less than 36 inches and no more than 48 inches from the ground or pavement
surface where mounted, and shall contain a retraction device and/or a place to hang
permanent cords and connectors a sufficient and safe distance above the ground or
pavement surface. Equipment mounted on pedestals, lighting posts, bollards, or other
devices shall be designated and located as to not impede pedestrian travel or create
trip hazards on sidewalks.



http://www.tdlr.state.tx.us/ab/info/TM11-01.pdf

f. Charging Station Equipment Protection: Adequate charging station equipment
protection shall be used, unless the manufacturer of the EVSE specifically indicates it
is unnecessary. This may include concrete-filled steel bollards, or non-mountable
curbing in lieu of bollards if the charging station is set back a minimum of <24><36>
inches from the face of the curb.

Comment: 36 inches may be specified for further protection from vehicles or snow
accumulation, as appropriate in certain locations. Some charging stations claim to be sturdy
enough not to need concrete-filled bollards, but most charging stations will require some
form of protection to help prevent vehicles impacts.

g. Usage Fees: In accordance with federal, state, and local regulations, an owner of a
charging station <is><is not> prohibited from collecting a fee for the use of a
charging station. <Fees shall be prominently displayed on the charging station.>

Comment: Most areas allow fees to be charged, but some state or local laws may prohibit
certain owners from collecting fees for the resale of electricity. Please check state and local
regulations and adjust statement accordingly. For example, as of August 2012, in Austin
Texas, which is a home-rule municipality, the utility is the only entity that can charge for
electricity, including electricity distributed from public EVSE. The EVSE owner pays the cost
to install the EVSE and maintains ownership of the device, but transfers the EVSE billing and
maintenance functions related to the sale of electricity to the utility.

2. Those providing charging station spaces should consider the following:

a. Notification: Information on the charging station, identifying voltage and amperage
levels, and time of use, fees, or safety information.

b. Signage: Installation of directional signs at appropriate decision points to effectively
guide motorists to the charging station space(s).

c. Location: (Specific to On-Street Parking) Placement of a single charging station is
preferred at the beginning or end stall on a block face.

C. Data Collection: To allow for maintenance and notification, the <Location> shall require the
owners of public charging stations to provide information on the charging station’s
geographic location, date of installation, equipment type and model, and owner contact
information.

Figure 1-3 shows an example of an on-street electric vehicle charging station.




Figure 1-3. Electric Vehicle Charging Station — On Street
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Comment: On-street charging stations should first be installed at either end of a row of regular on-street parking
spaces. Subsequent charging stations should be installed in the space next to the existing charging stations.
Several factors that suggest an end-stall as the preferred location include proximity to electrical service,
adjacency to existing no-parking zone, better accessibility for all users, higher lighting levels, and less clearance
and obstruction issues with existing parking spaces. The charging station equipment should be installed in a well-
lit area, on a hard surface, and near the front of the designated space, have adequate clearance (36°”) from the
face of curb, and leave a barrier-free sidewalk clearance (36°"). Signage shall be at or near the charging station.
All regulatory signs shall comply with visibility, legibility, size, shape, color, and reflectivity requirements
contained within the Federal Highway Administration (FHWA) Manual on Uniform Traffic Control Devices
(MUTCD), http://mutcd.fhwa.dot.gov/. It is also recommended the charging station be located in an area with
sufficient drainage, and not in an area subject to “ponding” or accumulation of pools of water.

1.4. Quantity and Location

1.4.1. Residential: In order to proactively plan for and accommodate the anticipated growth in market
demand for electric vehicles, it is <strongly encouraged, but not required><mandatory> that all new
one-family and multiple-family homes with garages be constructed to include <roughed-in> conduit,
panel space, and electrical capacity to install a 220- to 240-volt, 40-amp outlet on a dedicated circuit in
close proximity to designated vehicle parking, to accommodate the potential future hardwire installation
of a Level 2 charging station.



http://mutcd.fhwa.dot.gov/

Comment: Modify the above statement for your particular community. At a minimum, roughing-in the conduit and
basic panel space helps avoid much higher costs to add a charging station later.

In 2010, Hawaii passed Senate Bill 2231 stating that one cannot prevent the installation of an electric vehicle
charging station on or near the parking stall of any multifamily residence or townhouse. See
http://www.capitol.hawaii.gov/session2010/Bills/SB2231 cd1_.pdf.

1.4.2. Non-Residential: In order to proactively plan for and accommodate the anticipated future growth
in market demand for electric vehicles, it is <strongly encouraged, but not required><mandatory> that
all new and expanded non-residential development parking areas be constructed to include <roughed-
in> conduit, panel space, and electrical capacity to accommodate the future hardwire installation of
Level 2 charging stations in close proximity to designated vehicle parking.

It is <recommended but not required><mandatory> that a typical parking lot that installs EVSE provide
20% (or one fifth) as accessible parking spaces.

Comment: Laying basic conduit from parking areas to the circuit panels during construction is a low-cost method
that avoids high-cost trenching or cutting of concrete when adding charging stations later.

Quantities: As of March 15, 2012, the U.S. Department of Justice had not issued formal accessibility guidelines
addressing electric vehicle charging stations. The Texas Department of Licensing and Regulation issued technical
clarifications until such time as federal standards become available and are adopted. If electric charging stations
are provided in a parking lot or garage, 20 percent but not less than one shall meet the accessibility standards
specified. See interim guidance provided by Texas: http://www.license.state.tx.us/ab/info/TM2012-01.pdf.

Figure 1-4 shows an example of a site plan that includes a rough-in for electric vehicle charging stations.



http://www.capitol.hawaii.gov/session2010/Bills/SB2231_cd1_.pdf
http://www.license.state.tx.us/ab/info/TM2012-01.pdf

Figure 1-4. Example Site Plan — “Rough-In” of Electric Vehicle Charging Stations
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1.4.3. Accessible Charging Stations: It is <strongly encouraged, but not required,><mandatory> that a
minimum of one accessible charging station be provided anywhere charging stations are installed.
Accessible charging stations shall be located in close proximity to the building or facility entrance and
shall be connected to a barrier-free accessible route of travel to and from the building or facility. It is not
necessary to designate the accessible charging station exclusively for the use of disabled persons.

Figures 1-5 and 1-6 show two options for providing accessible electric vehicle charging stations.




Figure 1-5. Off-Street Accessible Charging Station Example - Option 1
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Comment: The illustrations and photos above show two options for providing accessible charging stations.
Option 1 is a likely scenario for installation in existing parking lots. An accessible charging station may be
installed more cost-effectively by using an existing, wider, end parking stall or by restriping. Where feasible, a
wider (607’) clear area around the equipment is preferable. Additionally, since the accessible charging station is
away from prime parking areas near the building, it is more likely the space will be available for those needing a
charge, including persons with disabilities. Option 2 provides a location that has a shorter travel distance for
persons with disabilities and can be easily installed in a new parking lot. This option may allow the installer to
provide a wider, more fully compliant aisle.

While other options are likely, depending on the specific layout of the new or reconfigured parking area, at a
minimum, an accessible charging station must be located within accessible reach of the barrier-free access aisle
and the electric vehicle and connect to a barrier-free route of travel. However, because the charging station

10



facility is not a parking facility, the accessible charging station does not need to be located immediately adjacent
to the building entrances or reserved exclusively for the use of disabled persons.

1.5. Signage

1.5.1. Directional — Off-Street Parking Lot or Parking Garage Charging Stations: The following
signs shall be used to designate electric vehicle charging equipment in a parking facility.

Comment: The two EV signs in Figure 1-7 below are the interim approved symbols per the FHWA as of April 20,
2012. See “Lessons Learned — The EV Project EVSE Signage Prepared for the US Department of Energy Award
#DE-EE0002194” Section 5-1 on page 9,
http://www.theevproject.com/downloads/documents/Signage%20Initial%201ssue%204-20-2012.pdf.

It is recommended that these interim signs be adopted, with the expectation that they will ultimately be approved
at the federal level and become the uniform standard nationally.

As of May 2012, there appears to be no official federal guidelines for other signs that are needed for electric
vehicles. See article http://www.nytimes.com/2012/05/06/automobiles/pointing-the-way-to-where-ev-drivers-can-

plug-in.html.

Figure 1-7. Recommended Directional Off-Street Electric Vehicle Charging Signs
r \

ELECTRIC
VEHICLE
CHARGING
STATION )

\,

‘ - -

The directional sign for an on-site parking lot or parking garage should be used in the parking facility with a
directional arrow at all decision points.

Comment: These signs are compliant with the FHWA MUTCD.

1.5.2. Off-Street Charging Station Space Signage: The following signs shall be used to designate off-
street electric vehicle parking. The use of time limits is optional.
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Figure 1-8. Recommended Combination of Off-Street Electric Vehicle Charging Signs

EXCEPT FOR
ELECTRIC
VEHICLE

CHARGING

HOUR
CHARGING

~/
=,

7AM TO GPM

A2

~/

127 x 18”

127 x 18”

Comment: Combination of signs identifying the space as a charging station space, prohibiting non-EVs, and
imposing a charging time limit. These signs are compliant with the MUTCD.

1.5.3. Directional Signage — Highways and Freeways: The following signs shall be used to designate

direction of travel to reach electric vehicle charging stations.
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Figure 1-9. Recommended Directional Highway Electric Vehicle Charging Signs
30” x 12~

k '

The directional sign (MUTCD D9-11b) for highways and freeways should be installed at a suitable distance in
advance of the turn-off point or intersecting highway. If used at an intersection or turn-off point, it shall be
accompanied by a directional arrow. The symbol on the sign above may be supplemented with the sign below
(MUTCD D9-11DbP) to help early PEV drivers avoid confusion with liquid fueling stations.

Comment: These signs are compliant with the MUTCD.

Figure 1-10: Proposed Electric Vehicle Charging Station Signs

[ ELecTric e
VEHICLE
CHARGING

ELECTRIC
VEHICLE
CHARGING
STATION J

13



Comment: Dimensions. As mentioned previously, it is anticipated that a federal standard for electric vehicle signs
is forthcoming, but these are the interim recommended signs. See dimensions for interim electric vehicle signs at
http://mutcd.fhwa.dot.gov/resources/interim_approval/ial3/ial3evcaltd911bimg.pdf.

The long-term objective of these electric vehicle signs is to have a consistent symbol from the federal highways, to
state highways, to local streets, and finally at the charging station. Use of one federal symbol is the simplest way
to accomplish this end. Recognizing that the experimentation process may result in revisions, the current interim
approved federal signs shown above should be utilized by local governments and installers until federal signs are
approved. One potential revision that may be proposed from Washington State is that the sign include information
on the charging level (i.e., AC Level 1 or Level 2, or DC Level 1, Level 2, or Level 3).

1.5.4. Directional Signage for Local Streets: The following signs shall be used to designate and direct
traffic to electric vehicle charging stations on local streets.

Figure 1-11. Recommended Local Street Directional Signs

24”7 x 24”

‘ - -

The directional sign for local streets should be installed at a suitable distance in advance of the
intersection or charging station facility. If used at an intersection or parking lot entrance, it should be
accompanied by a directional arrow. The symbol on the sign above may be supplemented with the sign
below (MUTCD D9-11bP) to help early PEV drivers avoid confusion with liquid fueling stations.

Comment: These signs are compliant with the MUTCD.
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Figure 1-12. Optional Supplemental Charging Station Sign

[ eLecTrRic [
VEHICLE

CHARGING

1.5.5. On-Street Parking Space with Charging Station: The following signs shall be used to designate
on-street electric vehicle charging stations. The use of time limits is optional.
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Figure 1-13. Recommended Sign Combination for an On-Street Parking Space with Charging Station

127 x 12”

12” x 18”

EXCEPT FOR
ELECTRIC

VEHICLE
CHARGING

2\ (7

/
-

HOUR
CHARGING

7AM TO 6PM

N "/
Comment: This is a combination sign identifying the space as a charging station space with charging time limits,

prohibiting non-EVs. Time limits allow the charging equipment to be available for more than one use during the
day. For example, a jurisdiction may want to utilize time limits in areas where the on-street charging station
spaces would turn over consistent with whatever time limits might otherwise be posted on a block (e.g., two-hour
time limits). The design of the time limit charging sign is modeled after the existing R7-108 sign in the federal
MUTCD. If time limits are used, suggested enforcement regulations are provided in Section 2.2. Electric Vehicle
Charging Station Regulations. If the jurisdictions wish to allow dual use of the space (i.e., the spaces is for
electric vehicles only during a certain period of time, but then allow all vehicles to park after specified hours), the
time limits would need to be added to the red/black/white sign rather than the green sign. These signs are
compliant with the MUTCD.

12” x 18”
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1.6. Battery Recycling and Handling Provisions

Comment: At the time of this publication, no federal laws or regulations were regulating PEV batteries except
less-used lead-acid batteries and regulations pertaining to the air shipment of lithium and lithium batteries.
Additional educational information on lithium batteries is also provided in Addendum A.4.

1.6.1. Battery Handling and Storage: EV batteries shall be properly managed in accordance with any
local, state, and federal laws. Dismantling a battery is extremely dangerous and should always be done
by the manufacturer. In the event that the battery needs to be removed, dismantling guides are available
from the manufacturer.

Comment: In rare instances if a lithium battery is pierced, depending upon the design, specific chemical
composition, cold temperatures, and other factors, crystallization of the electrolyte may occur over time,
causing a short, possibly resulting in a fire. If the hole is small, that reaction could take days or weeks to occur.
The important point is that after an electric vehicle has been involved in an accident or the battery has sustained
damage in some other way, or when the electric vehicle is being stored or dismantled, its battery systems must
first be properly de-energized according to manufacturer specifications. Such battery de-energizing can be done
by following the manufacturer’s instructions, which typically consist of stabilizing the car in a safe place, and
turning on various features to drain the battery. In all cases, please refer to specific instructions from the
manufacturer.

1.6.2. Solutions for End of Battery Life: End-of-life information for most PEV models is available
from the End of Life Vehicle Solutions Corporation at http://www.elvsolutions.org/battery _home.html.
The site includes information on processes and batteries for the disposal of many makes and models of
electric vehicles. It is recommended that batteries be taken to the car dealership for removal if ever
necessary. If a dealership is not available, the manufacturer’s telephone number listed in the owner’s
manual should be able to offer guidance on disposal.

Comment: Included in the end-of-life vehicle solutions documentation at the URL above are links to specific end-
of-life information from each of the various EV manufacturers.

1.6.3. Air Shipment: Follow the guidelines governing the air shipment of lithium and lithium batteries.
Refer to the International Air Transportation Association (IATA) guidance document, “Transport of
Lithium Metal and Lithium lon Batteries: Revised for the 2012 Regulations,” at:
http://www.iata.org/whatwedo/cargo/dangerous_goods/Documents/Guidance-Document-on-the-
Transport-of-Li-Batt-2012-V1.1.pdf.

1.6.4. Other Battery Technologies: Documentation for handling of lead-acid and other battery types,
which still may be used in some older PHEVS, is described in the Mercury-Containing and Rechargeable
Battery Management Act, PUBLIC LAW 104-142—MAY 13, 1996, http://www.epa.gov/osw/laws-
regs/state/policy/p1104.pdf.
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Article 1.
Charging Station/Parking Regulations

2.1. Laws and Permits, Listing, Codes, and Inspections
2.1.1. Federal and State Laws:

Comment: Specific information on federal and state laws pertaining to electric vehicles may be found at the DOE
Alternative Fuels Data Center, “Federal and State Laws and Incentives,” http://www.afdc.energy.gov/afdc/laws/.

2.1.2. Permits: A permit for the installation of a charging system is required from the authority having
jurisdiction. DOE’s Alternative Fuels Data Center provides an example permit that may be used as a
template for charging equipment installation and modified for use in the local jurisdiction at
http://www.afdc.energy.gov/afdc/pdfs/EV_charging_template.pdf.

2.1.3. Jurisdiction: Each jurisdiction should consider adding to and/or modifying the permit to include
additional information such as:

A. Date utility is notified of work completed
Installation information sent to tax assessor
Indoor/outdoor location

Modification to existing service required
Public or private

Charging station level

@ mmo o w

Permit details to be shared with the following authorities: <local utility, etc.>
H. Other items as determined by the jurisdiction

2.1.4. EVSE *“Listing” or “Recognition”: EVSE should be “listed” or “recognized” and installed
according to the Occupational Health and Safety Administration (OHSA) by nationally recognized
testing laboratories (NRTLs). Such listings are required by the National Fire Protection Association’s
NFPA 70, also referred to as the National Electrical Code® (NEC®) Code 625, Electric Vehicle
Charging System Equipment, at http://www.nfpa.org/assets/files/pdf/a625-675.pdf.

Comment: Please refer to the Addendum below for additional information on testing laboratories, ““Listing,”” or
“Recognition,”” and information on testing standards for EVSE.

2.1.5. Codes: EVSE installations shall comply with applicable building codes and energy requirements
according to the applicable state laws.

Comment: A good reference for building code, energy, and accessibility requirements in all 50 states, major
cities, and some counties is offered by Reed Construction Data’s” Building Code Reference Library, which can be
found at http://www.reedconstructiondata.com/building-codes/.

19


http://www.afdc.energy.gov/afdc/laws/
http://www.afdc.energy.gov/afdc/pdfs/EV_charging_template.pdf
http://www.nfpa.org/assets/files/pdf/a625-675.pdf
http://www.reedconstructiondata.com/building-codes/

2.2. Electric Vehicle Charging Station Regulations

2.2.1. Charging Station Spaces — General:
A. Charging station spaces are reserved for use by electric vehicles only.

B. Electric vehicles may park in any parking space otherwise designated for parking, subject to
the restrictions that would apply to any other vehicle generally.

2.2.2. Prohibitions: Pursuant to <Reference>, when a sign authorized under <Reference> provides
notice of a designated charging station space, no person shall park or stand a non-electric vehicle therein
<or park an electric vehicle that is not charging>. Any vehicle parked or standing in a charging station
space that is not <an EV><charging> is subject to fine and/or impoundment of the offending vehicle.

2.2.3. Notice of Electric Vehicle Charging Station: Upon adoption of an ordinance by <Location>
establishing a charging station space(s), the <Location> Engineer shall cause appropriate signs and
markings to be placed in and around the designated charging station space(s), indicating prominently
thereon the parking regulations. The signs shall define time limits and hours of operation, as applicable,
and shall state that the parking space is reserved for the charging of electric vehicles only.

2.2.4. Violations and Penalties: Violations of any provision of this chapter shall be punishable as an
ordinance violation. Punishment shall be by a fine not to exceed the fine prescribed in accordance with
<Reference> of the <Location> Code. Each hour such violation continues shall constitute a separate
offense and shall be punishable as such.

<2.2.5. Texas Vehicle Towing and Booting: The vehicle towing and booting occupations code for
Texas is provided under Title 14, Regulation of Motor Vehicles and Transportation, Chapter 2308, as
administered by the Texas Department of Licensing and Regulation, effective September 1, 2009, except
where noted, and specifically subchapter G, Signs Prohibiting Unauthorized Vehicles and Designating
Restricted Areas, available at http://www.tdlIr.state.tx.us/towing/towinglaw.htm#tsubg.>
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Addendum A

The information in Addendum A is offered to the reader as additional educational material and may or
may not be included in an ordinance as appropriate.

A.1 Nationally Recognized Testing Laboratories (NRTLS)

Nationally recognized testing laboratories (NRTLs) provide safety certification and develop standards
and test procedures mainly dealing with product safety for electric appliances and devices that plug into
an outlet on the inside of a house.

Below is a list of NRTLs used for testing equipment like EVSE. Refer to the Department of Labor for
updated information on NRTLs: http://www.osha.gov/dts/otpca/nrtl/index.html.

m CSA Canadian Standards Association

® CCL Communication Certification Laboratory, Inc.

m CSL Curtis-Straus, LLC

= FM FM Approvals LLC

® |TSNA Intertek Testing Services NA, Inc.

= MET MET Laboratories

® NSF NSF International

m NTS National Technical Systems, Inc.

B SGSUS  SGS U.S. Testing Company, Inc. (formerly UST-CA)
= SWRI Southwest Research Institute

® TUVAM TUV SUD America, Inc.

= TUV TUV Reinland of North America
= UL Underwriters Laboratories, Inc.
= WL Wyle Laboratories, Inc.

In order to be covered by a listing service, charging station products must have been tested by an NRTL
and will display a “Mark” along with the word “Listed” plus a control number and product name. That
mark on a product provides evidence it has been “Listed” as required by the NEC®.
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A.2 National Electrical Code® (NEC®)

A. Article 625 of the NEC® covers the installation of electric vehicle charging stations. The
NEC® is also referred to as the National Fire Protection Agency 70 (NFPA 70), a U.S.
standard for the safe installation of electrical wiring and equipment. It is a stand-alone
document that does not have binding authority, meaning it must be legally adopted by a
jurisdiction and can be altered as necessary. It is not a U.S. law, but it has been adopted in all
50 states and is the commonly used electrical code. The following describes some of the
sections related to EVSE:

1. Section 625.5 requires “Listing” of all electrical materials, devices, fittings, and
associated equipment.

2. Section 625.18 requires EVSE to include an interlock to de-energize an electric vehicle
connector and its cable when the connector is detached from an EV.

3. Section 625.19 requires that the EVSE have a method to automatically de-energize the
cable conductors and electric vehicle connectors when exposed to stress that could result
in cable rupture or separation of a cable from the electrical connector and potentially
expose live parts.

4. Section 625.22 requires the EVSE have a “listed” system to protect users from electric
shock.

For more information please refer to http://www.nfpa.org/assets/files/pdf/a625-675.pdf.

A.3 Listing, Recognition, or Equivalent

All EVSE to be installed require “listing” or “recognition” by an NRTL since they are electrical devices
that plug into an outlet on the inside of a house.

Two good references on the subject are “EVSE Update” by John Halliwell, Electric Power Research
Institute (EPRI), available at the following site:
http://mydocs.epri.com/Docs/PublicMeetingMaterials/1009/4AFNWWJ9XQWB/407584 E234984 Halliwell EVS
E_Update.pdf and “Electric Vehicle Supply Equipment (EVSE) Certification” by Intertek, available at
http://www.intertek.com/uploadedFiles/Intertek/Divisions/Commercial _and_Electrical/Media/PDF/Battery/Electr
ic-Vehicle-Supply-Equipment-EVSE-Certification.pdf.

A description of testing is offered in UL’s “Electrical Connections,” November 2010, at
http://ul.com/global/documents/corporate/aboutul/publications/newsletters/electricalconnections/November10.pdf

Many EVSE have the Underwriters Laboratories (UL) listing, but EVSE do not require specific listing by UL.
They are one of many nationally recognized testing laboratories that are able to test EVSE.

Sources of information on UL’s electric vehicle standards include
http://www.ul.com/global/eng/pages/offerings/industries/powerandcontrols/electricvehicle/evstandards/.
Also see the article in the International Association of Electrical Inspectors (IAEI NEWS, January-February 2012,
page 98, http://digital.ipcprintservices.com/publication/?i=93653) on certification of Level 3 chargers.
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A.4 Batteries

Lithium-ion Battery: Batteries in electric vehicles differ from batteries used with ICE vehicles. ICE
vehicles typically require a 12-volt battery to provide cranking power to start the engine, as well as to
provide power for the accessories like lights, horn, sound systems, ignition, and the like. The ICE
battery is recharged by an alternator when the engine is running. The larger, more powerful battery in an
electric vehicle or PHEV powers the vehicle itself. Most electric vehicles and PHEVs also have a
separate battery to power the accessories. Many battery chemistries are undergoing research and
development but lithium-ion batteries are currently the most common battery technology for electric
vehicles and PHEVs and will be the main focus of this section.

Batteries used in electric vehicles and PHEVs discharge energy during vehicle use and are primarily
recharged by connecting to an off-board electrical source, and in some cases are able to sustain a charge
using an on-board ICE-driven generator. Because an electric motor powered by a battery pack is up to
three times as energy efficient as an ICE, an electric vehicle can travel much farther than a conventional
gas-powered car on an equivalent amount of energy. Lithium-ion batteries also provide the benefit of
multiple reuse options and high recyclability.

Battery Chemical Composition: In contrast to lead-acid batteries used to power the accessories,
lithium-ion batteries do not contain lead, mercury, cadmium, heavy metals, or federally defined toxic
materials. However, large quantities of the batteries may contain potentially dangerous materials so they
are regulated under the Standards for Universal Waste Management (40 CFR PART 273). Please refer to
http://ecfr.gpoaccess.gov/cqgi/t/text/text-
idx?type=simple&c=ecfr&cc=ecfr&idno=40&region=DIV1&q1=273&rgn=Part+Number.

Battery Recycling: The parts, chemicals, and components of lithium-ion batteries are highly recyclable.
Given the toxicity of lead-acid batteries, state law tightly regulates their recycling and disposal. These
laws and regulations do not apply to lithium-ion batteries. Once a lithium-ion battery reaches its ultimate
end of life, it can be processed at an experienced battery recycler’s commercial facility by being
shredded and separated into its recyclable components. Metals and other compounds can be sold and the
lithium may either be recycled back to battery manufacturers or disposed of as a nonhazardous material.
Efforts are underway by industry groups and the federal government to develop increased capabilities
for recycling lithium from electric vehicle batteries.

See http://www.toxco.com/ and http://www.call2recycle.org/ for example resources for lithium battery
recycling.

Battery Re-use: When an electric vehicle battery reaches the end of life in its primary application, it
may be possible to use it for a time in other purposes. These include standby power and utility load
leveling where battery performance is not as demanding as a vehicle application. Opportunities for the
reuse of lithium-ion batteries after the end of their normal vehicle life are expected to be widely
established in the future. Automobile manufacturers can determine when a battery is no longer able to
carry a sufficient charge to be used in the vehicle. It is anticipated that lithium-ion batteries will still
retain 70-80% of their residual capacity at that point and could be reused for other energy storage
purposes. Additionally, the electric vehicle industry is looking to reduce the cost of electric vehicles by
giving the lithium-ion batteries a second life through re-use, resale, re-fabrication, and recycling.
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Section 4
WORKPLACE AND MULTIFAMILY HOUSING ISSUE
IDENTIFICATION

4.1 Overview

This section describes barriers facing companies and multifamily communities related to EVSE
installation and operation, and offer a series of recommendations to overcome those barriers.
Due to the limited EVSE installation activity among employers and multifamily housing in the
TRC region, three surveys were developed to collect information and opinions from these
groups. The surveys focused on anticipated activities and lessons that may come with future
involvement. This section focuses on insights from the following three surveys:

®m Multifamily (apartment, townhouse, duplex) property owners
® Multifamily residents
®m Workplaces

Multifamily and workplace environments face many of the same challenges. The challenges for
owners, residents, and employees are similar, and tend to overlap:

® Demand for charging from residents, owners, and employees is currently low
®  Educational material on PEVs and EVSE is lacking

m Facilities cannot easily install EVSE due to physical, electrical, metering, and equipment
constraints

® Reaching consensus as to who pays for the hardware, installation and operation costs

® High cost of installation, hardware, increased load and network management costs hinders
sales of EVSE

® Restrictions or perceived restrictions due to covenants, laws, or regulations hamper sales of
EVSE

Key Findings

During the implementation and analysis of survey responses, the following key findings were
uncovered:

1. Education. Homeowners, renters, and employees need to better understand PEVs and the
benefits they provide. Half of residents indicated they would not recognize a PEV on the
street. A quarter of multifamily property owners said they needed more information on
EVSE, and more than a third of them said there were no benefits to installing EVSE. More
than 40 percent of multifamily property owners did not know where to get information on
purchasing and installing EVSE.

] TEXAS RIVER CITIES
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10.

11.

12.

Equipment Incentives. According to the surveys, half of multifamily property owners and
70 percent of large employers indicated they would purchase EVSE if at least half of the cost
of equipment and installation were rebated. Currently, financial incentives need to cover at
least half the cost of EVSE equipment and installation to further spur adoption of PEVs.

Services Rebates. In Texas, some utilities offer business incentive programs that rebate
EVSE network-management fees, maintenance-contract fees, and incremental kilowatt-hour
(kWh) costs. Similar rebates may also be provided to multifamily property owners.

Economics. Many employees who drive a PEV would like low-cost or free electric charging
at work to limit their out-of-pocket fuel expenditures. Charging at work would reduce the
need for them to have charging stations at their homes, apartments, or condominiums. Those
who do not have access to charging at home may consider a PEV if they knew they could
charge at work or at other public place.

Sustainability. For businesses that have already installed charging stations, five of nine say
they installed them to support corporate sustainability and environmental goals.

Charges. Half of the businesses with charging stations charge employees for their use and
half provide the service for free.

Is Workplace charging a free benefit or is it taxable? The IRS provided two pieces of
information that will help a company’s legal and human resources departments determine a
corporate policy on the matter. First, taxpayers can exclude from gross income any fringe
benefit that qualifies as a de minimis fringe benefit which is generally so small that
accounting for it is unreasonable or administratively impracticable. Second, in the IRS
Employer’s Tax Guide to Fringe Benefits for use in 2012, employers can generally exclude
the value of transportation benefits provided to an employee during 2012 from the
employee’s wages up to $240 per month for qualified parking.

Public charging expectations differ from private charging expectations. Consumers want
free or low-cost charging, but vendors need to offset infrastructure costs to remain viable.
EVSE placed at customer premises that pay a commercial rate may be subject to costly
incremental electricity charges, such as demand charges. Both objectives may be difficult in
the current environment and at this stage in PEV life cycle.

Dealership Information. The PEV owner survey highlighted that many car dealerships lack
PEV sales or technical experience, and online sources and dealerships often provide
conflicting information. This points to the need for developing dealer training and education
programs. It also indicates the need to develop alternative methods for potential PEV owners
to secure information on PEVs and EVSE.

Electrical Infrastructure. Many communities, especially older ones, have insufficient
electrical feeds to support EVSE without significant upgrades to main panels, service
entrance size, and transformers.

Parking limitations. Parking limitations may prevent EVSE installation. For example,
parking spaces may not be conveniently located near the electrical panel, and trenching
through concrete may be necessary to reach the desired space, which is costly.

PEV purchases. One in five multifamily property residents surveyed are likely to consider a
plug-in electric car when shopping for their next vehicle.

42

Texas River Cities Plug-In Electric Vehicle Initiative



WORKPLACE AND MULTIFAMILY HOUSING ISSUE IDENTIFICATION

13. Hard to convince. Those who are not likely to consider a PEV are hard to sway in their
beliefs. Many are concerned about the distance they can travel between charges and the high
cost of the vehicle.

14. Requesting charging stations. While most do not own or do not plan on owning a PEV,
about half say that if they did, they would ask for charging stations within their community.

4.2 Recommendations

Recommendations for the Workplace

Recommendation 1

TRC will develop education and outreach programs for business owners to understand the
benefits and challenges associated with the installation and operation of EVSE units.
Recommendation 2

TRC will develop education and outreach programs for employees to understand the benefits and
issues with charging their PEVs at the workplace.

Recommendation 3

TRC will encourage local governing bodies to draft or amend codes providing standards for the
installation of EVSE for new construction and major renovations for businesses, parking lots,
and public parking garages. At a minimum, regulations should include requirements that conduit
be roughed-in and breaker-panel space allocated to accommodate future installation of EVSE
electrical connections.

Recommendation 4

TRC will assist interested employers with surveying their employees to understand current and
future needs for charging infrastructure. The results will be used for planning infrastructure
development, site surveys, future electrical work, parking needs, sustainability policies,
marketing, and corporate benefit policies.

Recommendation 5

To spur PEV adoption, utilities in the TRC region should consider incentives or rebates to
businesses that install EVSE at workplace parking areas and office parking garages.
Recommendation 6

TRC will assist employers in the evaluation of Level 1 charging. This provides PEV owners with
low-speed charging over many hours, and it offers a lower-cost method for businesses to gauge
initial demand for PEV charging at their facilities.

Recommendation 7

Employers should consider providing charging at the workplace to encourage PEV use.
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Recommendation 8

TRC will support utilities in the region conducting pilot(s) of PEV infrastructure programs for
the workplace through the creation of marketing collateral and programs.

Recommendations for Multifamily Housing

Recommendation 1

TRC will develop a “PEV Ready” online property listing available to potential multifamily
tenants and apartment-listing entities. This property listing will also include education and
outreach programs on PEVs to help multifamily property owners understand the benefits and
challenges associated with the installation and operation of EVSE units. This will include a step-
by-step guide on purchasing and installing EVSE.

Recommendation 2

TRC will develop education and outreach programs to help multifamily residents understand the
benefits and issues with charging PEVs at multifamily and public EVSE locations.

Recommendation 3

TRC will encourage local governing bodies to draft or amend codes providing standards for the
installation of EVSE units for new construction and major renovations for multifamily housing
and parking. At a minimum, regulations should include requirements for conduit to be roughed-
in and breaker-panel space allocated to accommodate the future installation of EVSE electrical
connections.

Recommendation 4
TRC will encourage and work with utilities in the region to provide incentives to multifamily
property owners for the purchase and installation of charging stations.

Recommendation 5

TRC will assist interested property owners with surveying their residents to understand the
current and future needs for charging infrastructure. The results will be used for planning
infrastructure development, site surveys, future electrical work, parking needs, sustainability
policies, marketing, and amenities.

Recommendation 6

TRC will assist multifamily property owners in the evaluation of Level 1 charging at multifamily
parking areas. This provides PEV owners with low-speed charging over many hours, and it
offers a lower-cost method for property owners to gauge initial demand for PEV charging at their
facilities.

Recommendation 7

TRC will support utilities in the region conducting pilots of PEV infrastructure for multifamily
housing through the creation of marketing collateral and programs.
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4.3 Workplace Issues with EVSE

Employers in the TRC region are just starting to install electric charging stations, based either on
corporate sustainability requirements or on requests from employees and customers.

Many employees who drive a PEV would like low-cost or free electric charging at work to limit
their out-of-pocket fuel expenditures. However, barriers to adoption of EVSE in the workplace
exist that need to be addressed. The main reason TRC implemented workplace surveys was to
determine how to encourage EVSE installation through identification and removal of barriers.
The average number of employees per company surveyed was 257, and the number of
companies that have installed EVSE was nine. For more detailed information please refer to
Section 10 for survey details.

4.3.1 Barriers and Challenges - Workplace

The analysis of the data collected indicates the following barriers to installing workplace EVSE
in the TRC region:

® | ow demand for PEVs in the region

® | ack of education on the costs and benefits of PEVs and EVSE infrastructure
® |dentifying appropriate locations for workplace EVSE

® |nsufficient electrical service to parking areas or garages

m Selecting a billing approach and process

®m High cost to install EVSE (e.g., electrical work, digging trenches, cutting through concrete)
and associated management networks

®m Qpposition toward employer-provided, free charging from employees who do not own a PEV
® |ndecision on providing EVSE due to lack of understanding on taxability.

®m Disconnect between employees desire for “free” charging at work and need to pay for
infrastructure

m State and local laws regarding provision of electric service. For example, workplace
properties, like multifamily and retail properties, are barred from cost recovery of the
installation and purchase of charging equipment through pricing plans that may constitute a
violation of Texas State Law, Public Utility Regulatory Act (Sec. 39.105. LIMITATION ON
SALE OF ELECTRICITY). All options continue to restrict parties other than the municipally
owned utility to sell electric service within the service territory.
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4.3.2 Addressing Barriers and Challenges - Workplace

Companies can take many steps to help encourage PEV use, address the barriers and challenges
associated with installing workplace EVSE, and build up the infrastructure to support PEVs by
undertaking the following:

® Educate themselves on the subject of PEVs and EVSE

m Work with TRC for help addressing these challenges through information, education, and
training.

® Poll employees to determine current and future needs for workplace charging stations
® Taxability of charging at the workplace (see Section 4.3.3: Non-Taxable Benefit?)
®m Develop appropriate company policies and strategies for EVSE usage

® Track usage over time and poll employees periodically to determine if EVSE services meet
needs and if such benefits help make the employer more competitive

® Encourage informal EVSE sharing if employee demand for charging is more than the
infrastructure can support

® Use this report in planning EVSE installations
®m Complete a site survey to plan the best locations for EVSE
= Determine shortest distances between sources of power and parking spaces

= Consider ADA requirements for parking spaces (see Section 3: EVSE Codes, Ordinances,
and Permitting Toolkit)

= Minimize concrete cuts to reduce cost
= Avoid low lying spots where water accumulates
= Select appropriate charging station, billing method, and network options

4.3.3 Non-Taxable Benefit?

An issue raised during survey interviews was whether company-provided workplace PEV
charging represented a taxable benefit to the employee or if it was a non-taxable fringe benefit.
Questions addressed the benefit of free electricity, levels of EVSE, costs for installation
(hardware, software, and network), and ongoing network and maintenance costs. The companies
discussed the taxability issues internally and reached a variety of conclusions, summarized
below:

® Non-taxable public chargers — users pay a usage fee
One utility decided on a policy that avoided the taxation concern altogether by installing
charging stations on the street so they would be available to the public or available to
employees. All PEV chargers would pay the standard charging fee.

® Taxable private chargers — employees pay a low monthly fee
One organization determined that charging stations represented a value of $10 per month,
which it billed to employees participating in its PEV pilot program. Management considered
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it a benefit similar to coffee, worth less than $1 per day, but charged employees a low
monthly fee.

® Non-taxable private chargers — free for employees
Other businesses decided to install EVSE and offer free charging to employees — at least free
for now. They considered it a fringe benefit like coffee or an employee fitness center, which
is non-taxable income.

Which is the Right Approach?

Two resources identified during the research and stakeholder involvement help to clarify the IRS
position on the matter of taxability.

IRS de Minimis Definition

First, an IRS letter (Number 2012-0008, dated December 2011°) was written in response to a
congressional representative’s inquiry on behalf of a constituent, asking about the tax treatment
of using an employer’s electrical outlet to charge an electric car at work. An excerpt from the
letter states:

“Taxpayers can exclude from gross income any fringe benefit that qualifies as a de
minimis fringe benefit (section 132(a)(4) of the Code). A de minimis fringe benefit is any
property or service whose value is (after taking into account the frequency with which the
employer provides similar fringes to his or her employees) so small that accounting for it
is unreasonable or administratively impracticable.”

The IRS provides the examples shown in Table 4-1:

Table 4-1. IRS de Minimis Fringe Benefit Examples

IRS Examples of de Minimis Fringe Benefits IRS Examples of Benefits that are not de Minimis
(Non-Taxable) Fringe Benefits (Taxable)

B (Qccasional theater or sporting event tickets B Season tickets to sporting or theatrical events

B (Coffee, soft drinks B Membership in a private country club

B Doughnuts B Use of employer-owned or leased facilities (e.g., an

m Local telephone calls apartment, hunting lodge, boat) for a weekend

Monthly Exclusion for Qualified Parking

Second, the IRS provides the following general guidelines in its Employer’s Tax Guide to Fringe
Benefits for use in 2012:°

You can generally exclude the value of transportation benefits that you provide to
an employee during 2012 from the employee’s wages up to the following limits.

m $125 per month for combined commuter highway vehicle transportation and
transit passes

S http://www.irs.gov/publ/irs-wd/12-0008.pdf
® http://www.irs.gov/publ/irs-pdf/p15b.pdf
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m $240 per month for qualified parking

Absent specific IRS decisions on workplace charging, many companies are basing taxability
decisions on two points:

® The IRS de minimis definition
m $240 per month exclusion from wages for qualified parking

If the EVSE charging benefit costs less than $240, many companies interpret the benefit as non-
taxable.

(Note: This is not to be construed as legal advice, and each company must make its own
decisions.)

4.3.4 Incentives and Programs to Encourage Workplace Charging
Incentives and programs employers can use to encourage workplace charging include:

® Provide premium parking spaces equipped with EVSE that employees can rent on a monthly
basis

® Provide free or low-cost charging stations
m |nstall Level 1 charging equipment as a lower-cost way to provide charging for employees
®m Sponsor a local PEV organization or a “PEV ride and drive” event to generate interest

Level 1 Charging

The simplest way to charge at the workplace is through a standard 120-volt outlet. Level 1
provides an average of three or four miles per hour of charging. Over the course of an eight-hour
day it can top off a battery and improve PEV owners’ range comfort. Level 1 charging gives
employers a fairly easy-to-employ charging option with less expense than Level 2 charging.

The benefits of Level 1 charging include:
® |nfrastructure is less costly than Level 2

m | ower load requirements (kW) to charge a PEV less adversely affects the workplace and the
utility during peak times. Cars parking for the day still receive a substantial charge

® May be easier to install than Level 2, which may require electrical upgrades

Several vendors produce EVSE with a J-1772 plug and a standard National Electrical
Manufacturers Association (NEMA) 5-20 120-volt outlet combination for low-speed charging.
Please refer to the EVSE typology in Section 2: Needs Analysis, Typology, and Best Practice
Guide, for a list of specific vendors. These units have lock options for the Level 1 receptacle to
prevent theft, and they communicate through communication networks for billing, status, and/or
remote management. At least one vendor provides an unmanaged (non-networked) four-
receptacle 120-volt station that can be linked with additional units to provide up to 16 slow-
charge receptacles. This capability may interest businesses or multifamily housing complexes
just beginning to offer PEV charging on a limited budget.
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Each company must determine which level of charging (Level 1 or Level 2) meets its
requirements, based on costs, charging duration, and other factors described in more detail in
Section 2: Needs Analysis, Typology, and Best Practice Guide.

4.4 Multifamily Property Issues

Surveys included 250 telephone interviews with apartment complex managers or managers of
other multifamily communities in Austin, San Antonio, San Marcos, New Braunfels, and
Georgetown, Texas. Interviews were conducted in summer 2012, a majority (88%) of which
were with apartment residents. Table 4-2 shows the distribution of survey participants.

Table 4-2. Multifamily Property Buildings by Type

Total Sample

Apartment 88%
Townhouse/duplex 12%
Condo 6%
Homes/single-family housing 3%
Low-income housing 1%
Average number of units managed: 246

Base: 250

4.4.1 Barriers and Challenges — Multifamily Properties

The surveys provided excellent insight into some of the many challenges facing the electric
vehicle industry, which include the following:

® High up-front costs for PEVs and lack of consumer education slow the rate of PEV adoption.

® There are issues of EVSE ownership in multifamily dwellings since the resident does not own
the parking space where the EVSE would be installed.

®m Some complexes have infrastructure issues, such as electrical system or parking limitations,
which prevent installation of EVSE.

B There are questions as to who pays for installation costs and who pays for ongoing costs, such
as billing and maintenance.

® Property owners have a hard time justifying the installation of charging infrastructure without
rebates or other incentives.

® Public charging expectations differ from private charging expectations. Consumers want free
or low-cost charging, but vendors need to offset infrastructure costs to remain viable. Both
may be difficult in the current environment and at this stage in PEV life cycle.

m Car dealerships lack PEV sales or technical experience, and online sources and dealerships
often provide conflicting information

® | ack of education on the benefits of PEVs (and their higher cost) is dampening PEV sales and
the related need for EVSE.
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Many communities, especially older ones, have insufficient electrical feeds to support EVSE
without significant upgrades to main panels, service entrance size, and transformers.

Parking limitations may prevent EVSE installation. For example, parking spaces may not be
conveniently located near the electrical panel, and costly trenching through concrete may be
necessary to reach the desired space.

EVSE and installation costs are significant. Rebates of around 50 percent on average would
motivate multifamily housing owners to install EVSE.

State and local laws regarding provision of electric service. For example, multifamily
properties, like workplaces and retail properties, are barred from cost recovery of the
installation and purchase of charging equipment through pricing plans that may constitute a
violation of Texas State Law, Public Utility Regulatory Act (Sec. 39.105. LIMITATION ON
SALE OF ELECTRICITY). All options continue to restrict parties other than the municipally
owned utility to sell electric service within the service territory

4.4.2 Addressing Barriers and Challenges — Multifamily Properties

To address the barriers and challenges associated with EVSE adoption at multifamily properties,
owners should:

Educate themselves on the subject of PEVs and EVSE

Poll residents to determine the current and future needs for charging stations
Complete a site survey to plan the best EVSE locations

Determine the shortest distances between sources of power and parking spaces
Consider the Americans with Disabilities Act (ADA) requirements for parking spaces
Minimize concrete cuts to reduce cost

Avoid low lying areas where water accumulates

Select appropriate charging station, billing method, and network options

Develop technical designs for EVSE installation based on site-survey results and potential
future demand

Use this report to plan installations appropriately

Track usage over time and poll residents periodically to determine if EVSE services meet
their needs and determine if the services benefit the property by helping it become more
attractive in the market.

Property owners can take advantage of the many forms of education regarding PEVs and EVSE,
including Internet searches, vendor-provided in-depth courses, conferences, interest or user
groups, and online local utility education.

Cities and counties can provide education for contractors and inspectors by addressing building
codes, electrical codes, and city ordinances related to uniform standards, signage, parking, and
fees for charging. Refer to Section 3: EVSE Codes, Ordinances, and Permitting Development for
suggestions on drafting or amending codes, ordinances, and permitting. Streamlining EVSE
installation permitting and inspection processes will help smooth installations.
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4.5 Pilot Programs to Increase Interest in EVSE

As mentioned above, there are barriers to the successful implementation of EVSE at workplaces
and multifamily properties due to lack of knowledge and experience installing and operating
EVSE. Public power utilities operating in the region — in partnership with TRC — can help
overcome these barriers by sponsoring and managing a select number of EVSE pilots. The pilots
can target those employers and multifamily properties who want to proactively provide
information and services to employees and residents. While TRC would not specifically
implement the pilots, it can develop marketing, communication, and training programs to
facilitate the installation and operation of the EVSE. Furthermore, TRC can collect results from
the pilots underway in the region and develop analysis and insights that can be used across the
TRC region and share findings with other entities interested in implementing EVSE.

Below are materials developed by TRC for implementing a pilot program for workplaces and
multifamily properties.

45.1 Workplace Pilot Program

Below are outlines and considerations for implementing a pilot program for workplace and
multifamily properties by utilities.

1. Local utility develops workplace pilot program incorporating educational material and
incentive plans
a. Utility utilizes educational materials on planning for PEVs prepared by TRC
i. Overall offering and service description
i. Information on PEVs and EVSE - FAQs
iii. Web site links for information — utility and TRC
iv. HR/tax implications related to charging benefits at the workplace
1. Taxpayers may exclude de minimis fringe benefits
2. Employer’s Tax Guide to Fringe Benefits 2012 states employers
may exclude value of transportation benefits up to $240 per month
for qualified parking.
v. Flowchart(s) for installation process
1. Workplace, retailers, parking areas
2. Checklist
b. Utility develops incentive plan for EVSE installations to businesses
I. Workplace eligibility requirements
1. Network capable of Level 2 (240 V) EVSE
2. Properties must be utility account holders
3. Approved contractors for installations
ii. Rebates for EVSE installation
iii. Terms, conditions, process, dates, deadlines, restrictions, contacts
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Property owner promotional program considerations
i. Designate “premium” parking spaces with electric vehicle charging for a
low monthly cost — paid for by PEV owner
ii. Offer “premium” parking spaces, some with electric vehicle charging, for
a low monthly cost — paid for by any employee who wants convenient
parking
iii. Offer free charging
iv. Offer electric vehicle charging nearby on public accessible streets with
standard pay-as-you-go rate plans
Utility sends pilot announcement/information to large businesses, retailers,
parking lots, and garages to determine interest
Business owner monitors “inquiries” for EVSE prior to installation of EVSE
Pilot plan initiated: EVSE installed
After EVSE is installed, business owner monitors EVSE responses / inquiries
Compare interest levels before and after

2. Utlllty monitors and manages usage of the EVSE
3. Perform analysis on usage; prepare report for workplace pilot sponsor

4.5.2 Multifamily Pilot Program

1. Local utility develops multifamily (MF) pilot program for utility, incorporating
educational material and incentive plans

a.

Utility utilizes educational materials on planning for PEVs prepared by TRC
i. Overall offering and service description
ii. Information on PEVs and EVSE - FAQs
iii. Web site links for information — AE and TRC
iv. Flowchart for installation process
1. MF properties
2. Checklist
Utility develops incentive plan for EVSE installations for MF properties
i. MF property eligibility requirements
1. Network capable of Level 2 (240 V) EVSE
2. Properties must be utility account holders
3. Approved contractors for installations
ii. Rebates for EVSE installation
iii. Terms, conditions, process, dates, deadlines, restrictions, contacts
TRC works with MLS listing agencies in area and/or on-line services to create
“EV Ready” amenity in listings
“EV Ready” amenity to indicate charging stations, parking availability
Generates interest among PEV owners and MF owners monitor increase in
inquiries
Utility sends pilot announcement/information to MF owners to determine interest
in the pilot and incentive program
Utility selects MF property for pilot(s)
MF owner monitors “inquiries” for EVSE prior to installation of EVSE
Pilot plan initiated; EVSE installed
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j. After EVSE are installed, MF owner monitors EVSE responses / inquiries
k. Compare interest levels before and after
I.  Utility monitors usage of the EVSE

Utility monitors and manages EVSE, collects usage information

Perform analysis on usage; prepare report for MF property owner

Transfer operations and ownership to MF property owner

Signoff and close task

arwN

4.5.3 Example Pilot Program: Austin Energy Multifamily Rebate Incentive

The following is a draft example of a utility pilot program.
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MEMORANDUM

TO:

= DRAFT

SUBJECT:

This memo addresses guidelines for the Austin Energy Multifamily (MF) rebate incentive pilot
program for plug-in electric vehicle (PEV) charging stations at eligible customer properties.

SERVICE GUIDELINES

Pursuant to Texas State Law, Public Utility Regulatory Act (Sec. 39.105. LIMITATION ON
SALE OF ELECTRICITY) all options continue to restrict parties other than the municipally
owned utility to sell electric service within the service territory. All electric vehicle supply
equipment (EVSE) must adhere to applicable codes and related safety standards.

ELIGIBILITY

1.) To qualify for the rebate, properties must be Austin Energy customers and agree to
connect the station to the Plug-in EVerywhere™ network. Charging station installations
must also be conducted by a contractor approved by Austin Energy. The contractor must
be an approved city vendor and have the appropriate insurance listing. As part of the
program, property owners grant Austin Energy ownership rights to data collected from
the charging stations.

2.) Austin Energy will provide multifamily property owners that install charging stations
connected to the Plug-in EVerywhere™ network a rebate incentive of $2,500 for the cost
and installation of (a) Level 2 charging station(s) meeting technical specifications in the
Station Host Agreement (attachment).
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3.) Property owners that install charging stations at multiple sites are eligible for rebates on
up to two charging stations per site. Property owners installing stations at only one
location are eligible for rebates on up to three charging stations.

ACCESS AND BILLING

1.) Austin Energy does not require each station be separately metered. Properties have the
option to install the equipment on the main customer meter. Austin Energy will reimburse
the electricity used by the station on a six-month basis pursuant to the billing section of
the station host agreement. Reimbursement may alternatively be determined by energy
usage tracked through a utility-grade meter in the charging station.

2.) Multifamily property owners have the option to purchase Plug-In EVerywhere™ one-
year subscription cards on the behalf of tenants for $50.

3.) Alternatively, tenants may purchase subscription cards directly from Austin Energy at the
same rate. The Plug-In EVerywhere subscription cards can access both the charging
station at the multifamily property and the 110+ stations in the Plug-In EVerywhere™
network.

4.) Stations installed under this program will be limited-access stations. Only residents at
participating properties will be granted Plug-In EVerywhere™ cards that can be used to
access these stations.

FUTURE PROGRAM ENHANCEMENTS

Program guidelines were constructed based on recommendations and data gathered from the
Texas River Cities Plug-In Electric Vehicle Initiative (TRC). Future education and outreach
materials, including a property certification as “PEV ready” related to PEV charging
infrastructure at multifamily properties, will be developed by Austin Energy through the TRC
implementation phase.

REBATE GUIDELINES

1.) MF properties participating in the rebate program must join Austin Energy’s Plug-In
EVerywhere™ network of stations.

2.) Under this program, station hosts pay for the equipment cost, installation, and ongoing
network management fees associated with the Level 2 charging station(s), less rebates.

Austin Energy manages the station network and maintenance.
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Section 5
NEW UTILITY BUSINESS MODELS WITH THIRD-PARTY
PEV INFRASTRUCTURES

51 Overview

A top priority of the Texas River Cities Plug-In Electric Vehicle Initiative (TRC) is to identify a
range of utility and private business models that allow for successful electric vehicle supply
equipment (EVSE) industry growth in the TRC region. In order for this to occur, TRC needed a
structure and methodology for running a variety of business scenarios that may arise as the
industry starts to take shape. This section provides a broad overview of the issues facing
companies investigating the plug-in electric vehicle (PEV)/EVSE industry. Specifically, the
industry is still in the development stages, with a significant amount of funding coming from
government grants and incentives to stimulate market participation. In an effort to investigate the
challenges, barriers, and scenarios associated with the industry, this section covers three areas:

1. Industry-wide analysis of key business issues through the implementation of a business-
model survey. Data and analysis from this survey are used in the business case scenarios.

2. Stakeholder brainstorming and development of a series of business models — for both utilities
and private companies — that may be adopted to gain market share in a growing market.

3. Development of utility and private company business-model templates that will allow
interested stakeholders and ecosystem participants to develop scenarios and run business
cases to test different market and industry assumptions.

The results of the activities above yielded two clear insights that will pervade the industry for the
foreseeable future: 1) The PEV/EVSE market will likely take at least another decade to fully
develop and 2) there is a significant amount of uncertainty with respect to the products, services,
and customer value propositions that will eventually become successful as and when the market
develops. These insights led to several key findings:

Key Finding #1

The PEV industry likely will continue to develop over the next ten years. Research from industry
experts, in the business-model survey implemented as part of this report, shows that until PEV
prices approach parity with their conventional counterparts, sales will continue to grow slowly.
However, escalating gas prices should help make the economics more viable for PEVs. This
finding is also supported by the research and analysis presented in Section 8: Projection of PEV
Market Penetration for the TRC Region, which indicates that price parity of PEVs with vehicles
using traditional internal-combustion engines is the single biggest influencer of PEV adoption.

Key Finding # 2

Slow industry growth will pose challenges to development and growth of a healthy ecosystem of
partners and competitors to support the industry in the short term, but will allow interested
parties more time to prepare and execute well thought out business models.
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Key Finding #3

PEVs represent the single largest potential opportunity for new energy sales growth for the utility
industry. Therefore, utilities should proactively work with all stakeholders to develop an
ecosystem that supports its growth.

Key Finding #4

The modeling tool developed for this project indicates that (unsubsidized) large-scale EVSE
infrastructure owner/operator business models will have negative returns for years, especially
with the higher capital cost of Fast Charge EVSE. However, there are strategic and opportunistic
ways to build up EVSE infrastructure throughout TRC. Retail and workplace entities may be
interested in being station hosts but not operators. Utilities may look to rate-base the
infrastructure, allowing for rate recovery based on prudent investments. This would allow
utilities to plan simultaneously for the implementation of EVSE and the associated distribution
electrical upgrades to support it.

Key Finding #5

Although the industry is still in its early stages of development, a clear trend is emerging with
respect to the separation of software and application services from equipment. Several of the
original entrants into the EVSE industry originally offered consolidated packages of software
and equipment. However, some have begun focusing primarily on EVSE management and
monitoring software. This trend may lead to the consolidation of equipment providers to achieve
economies of scale and lower equipment costs, and to the short-term proliferation of new
applications as competitors look to consolidation as the quickest, least risky path to profitability.

Key Finding #6

Extensive PEV owner research is required to understand owner habits, likes, and dislikes
associated with the evolution of the industry and product development. Furthermore,
segmentation models must be developed to aid in exploration and development of new business
models to serve the industry.

Whereas a significant amount of time and effort has been spent developing the business models
and templates, analysis of these models has just begun. Therefore, the recommendations below
primarily focus on continuing this analysis once the TRC organization has been formed.
Developing a robust set of business scenarios will help TRC shape business and regulatory
policies in the future.

5.2 Recommendations

Below are recommendations for next steps for engaging the EVSE ecosystem and developing
strategies based on various business-model scenarios:

Recommendation 1

TRC will perform scenario analyses on key variables in the utility and private business models to
understand what issues, policies, regulations, products, and/or technology advancements may
affect the EVSE industry in the TRC region.
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Recommendation 2

TRC will form an Industry Advisory Council to engage private industry participants directly in
TRC implementation activities.

Recommendation 3

TRC will continue analysis of business model survey data to gain deeper insights into the key
industry drivers, challenges, and barriers to overcome for the growth of PEV and EVSE
industries.

Recommendation 4

TRC will conduct a business-model scenario workshop to vet the templates, and train interested
TRC stakeholders on how to use the business-model templates to create and run scenarios. The
workshop will result in the development of comprehensive documentation and training manuals
for users, provide company business-model templates, and provide examples and demonstrations
of how to develop and run scenarios.

Recommendation 5

TRC will support ERCOT efforts to explore the viability of strategies to allow aggregation of
PEVs and EVSE to be bid into future market programs, such as ancillary services and emergency
load curtailment.

Recommendation 6

Assist entities looking to install large public EVSE networks in pursuing federal grants and
incentives as a source for PEV infrastructure funding.

Recommendation 7

Utilize the findings and tools included in this plan to assist entities looking to enter the EVSE
market with developing EVSE deployment strategies, goals, and objectives.

Recommendation 8

Private companies interested in participating in the PEV industry should meet with utilities to
comply with utility regulation.

5.3 Public Power Service Territory Business Models for
Engaging Third-Party PEV Infrastructure Services

A top priority of TRC is to identify, document, and develop alternative business models that may
be deployed within a public power footprint as PEVs gain market acceptance. The purpose of
this section is to provide stakeholders a primer on the business models that address the charging
needs in the TRC region and to discuss issues in adopting them. The models summarized in this
document can be broken into two main categories: 1) utility models, and 2) private company
models. This section provides: 1) summaries of each model, to initiate future stakeholder
discussions and development; 2) an initial list of potential barriers to successful business-model
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development; and 3) utility and private business-model templates to allow stakeholders to run
scenarios on different business models and strategies.

This section concentrates on models that enable adoption beyond what is possible with pilots or
smaller-scale deployments. The models presented herein are designed to capitalize on the more
significant investments utilities and their partners would need to make to meet PEV demand after
this initial period of public sector investment. Models must be able to produce cash flow in order
to cover expanding, upgrading, maintaining, and operating the charging infrastructure, customer
service, and other aspects of providing PEV charging services.

Market for PEVs in TRC

The focus of this section is to identify business models that may be deployed within TRC. In
conjunction with this activity, Section 8: Projection of PEV Market Penetration for the
TRC Region discusses different market penetration models that can be used to forecast PEVs
within TRC. The business models developed in this section use forecast-based census data and
business-model survey results. Table 5-1 provides the 2010 census count for each county that
makes up the TRC footprint.

Table 5-1. Population of Counties in the TRC Footprint?

Bastrop 74,171
Bexar 1,714,773
Blanco 10,497
Caldwell 38,066
Comal 108,472
Guadalupe 131,533
Hays 157,107
Kendall 33,410
Travis 1,024,226
Williamson 422,679
Total 3,714,934

The TRC PEV projection is derived from applying the ratio of the TRC area population in 2010
to the total U.S. population from the 2010 Census (308,745,538). This ratio = 3,714,934 /
308,745,538 = 1.2%. (Note: As part of the business models developed, the user has the ability to
adjust this ratio based on his or her opinion as to how PEVs may grow in TRC relative to the rest
of the United States.) As part of the business-model survey, participants were asked for PEV
forecasts for the years 2015, 2020, and 2025. Taken were the mean values of 147 responses; the
highlighted numbers shown in Table 5-2 are the results for 2015 and 2020. The other numbers
were calculated based on a steady growth rate between the two fixed numbers.

! Source: http://quickfacts.census.gov
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Table 5-2. TRC PEV Market Forecast
2012 | 2013 | 2014 2015| 2016 | 2017 2018 2019 | 2020

PEV Market Forecast
Total U.S PEV Population 50,000 | 151,632 | 253264 | 354,896 | 572,843 | 790,790 | 1,008,737 | 1,226,684 | 1,444,631
Texas River Cities Region PEV Population 600 1,820 3,039 4,259 6,874 | 9,489 12,105 14720 | 17,336

5.3.1 Inventory/Summary of Business Models Identified by the
Stakeholders

Through brainstorming and development activities over several stakeholder meetings and

conference calls, the Business Model Subteam created a list of 12 different business models to

explore as part of this project. Table 5-3 lists and briefly describes them, and Tables 5-4 through
5-15 provide summaries of each business model.

Table 5-3. Business-Model Summary

Business Model Name Category Summary Comments

Basic Sell-Electricity EVSE Service  Utility This is for the utility interested in the minimalist approach to the PEV
market. The utility will sell electricity to new users/uses; however, it
does not have smart-grid infrastructure in place to manage/monitor
EVSE or offer specialty rates and services.

Enhanced Sell-Electricity EVSE Utility This model represents a proactive and innovative approach to sell

Services electricity and services without owning the EVSE infrastructure. It
does require smart-grid components to offer some of the innovative
services.

EVSE Owner/Operator Utility The utility owns and operates the EVSE and applications.

EVSE Design, Installation, and Utility The utility leverages its core competencies and resources in electric

Maintenance Services equipment design, installation, and operation of EVSE infrastructure.

EVSE Host-Managed Services Utility The utility manages the software applications and systems for
delivery of PEV charging services.

Green EVSE Program Utility This model develops applications specifically related to extracting the

green benefits of PEVs and EVSE.

EVSE Turnkey Owner/Operator Private The company owns and operates EVSE for a variety of clients.

EVSE Services Provider Private The company offers an application services platform to operate
EVSE owned by other clients/companies.

EVSE Subscription Services Private The company offers tiered levels of service from company-controlled
EVSE to PEV owners.

Joint-Venture Services Offering Private Multiple companies combine products and services into a unique
service offering.

PEV Battery-Swap Service Private This company owns a facility and batteries, and offers a battery-
swapping service as an alternative to charging at EVSE.

PEV Mobile Charging Service Private This company would own EVSE tow trucks that would be able

charge cars without access to EVSE.
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Table 5-4. Basic Sell-Electricity EVSE Service Business Model

Business-Model Name

Basic Sell-Electricity EVSE Service

Model Category

Utility

Summary

This is the minimalist model; the utility essentially stays out of the EVSE infrastructure
business.

Model Outline

B No desire to own, operate, or manage equipment
PEV is essentially another appliance at a home or business
Identify value of selling retail versus wholesale commodity

Limited or no smart-grid infrastructure plans and deployment

Will provide basic communication and education information to customers interested
in charging their PEVs

EVSE Owner

EVSE turnkey owner/operators, businesses, governments, and residential customers

EVSE Funder/Developer

Not applicable

EVSE Installer

Not applicable — although the utility may proactively develop a trade ally program to alert
the installers when installations are scheduled to occur

EVSE Operator EVSE turnkey owner/operators, EVSE service providers, businesses, governments, and
the like
EVSE Site Host Businesses, government sites, public sites (e.g., parking garages), and single-family and

multifamily residences

What product is sold?

Electricity

Who is the customer?

EVSE turnkey owner/operators, businesses, governments, and residential customers

Opportunities

B Risk-adverse revenue opportunity

B |imited fixed or variable costs

Barriers to Entry/Success

B | imited upside, potential adverse impacts of new load if utility cannot monitor,
manage, or control load

B | oss of potential future EVSE/smart-grid opportunities

Table 5-5. Enhanced Sell-Electricity EVSE Service Business Model

Business-Model Name

Enhanced Sell-Electricity EVSE Services

Model Category

Utility

Summary Utility develops electric rates and/or ancillary services specifically for EVSE owners and/or
operators. Note: Smart-grid infrastructure components will be required to deliver many of
the services (e.g., smart meters, home energy management [HEM] systems; home-,
local-, and wide-area network [HAN/LAN/WAN] communications; distribution monitoring).
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Model Outline B Develop electric rates specifically tailored for EVSE
B Develop sub-metering standard/service to ensure proper metering of electricity
B FElectricity becomes a cost component; however, rates are developed to cover
marginal costs
B Utility can incorporate EVSE into demand response (DR)/demand-side management
(DSM) programs
B Need to understand around TRC (and the United States) where peaking occurs and
how to manage EVSE throughout the year
= Some peak in early evening
= Need to acknowledge there are differences around the country
B Develop energy-monitoring applications to help customers manage their own loads
and costs
EVSE Owner EVSE turnkey owner/operators, businesses, governments, and residential customers
EVSE Funder/Developer Not applicable

EVSE Installer

Not applicable — although the utility will proactively develop a vendor ecosystem program
that will incentivize members to alert the utility when installations are scheduled to occur

EVSE Operator EVSE turnkey owner/operators, EVSE service providers, businesses, governments, and
the like
EVSE Site Host Businesses, government sites, public sites (e.g., parking garages), and single-family and

multifamily residences

What product is sold?

Electricity via multiple rate options, energy monitoring, DR/DSM programs, marketing
outreach, and education programs

Who is the customer?

EVSE turnkey owner/operators, businesses, governments, and residential customers

Opportunities

B New revenue stream that can be synched with commodity costs to achieve optimal
profit

B Smart metering of EVSE allows utility to monitor usage and determine how it may be
impacting the grid

B Clear understanding on how and when EVSE are used, which will help maintain
reliable grid operation

B New revenue stream

Barriers to Entry/Success

B |f the utility has not implemented a smart-grid/meter system, incremental costs of
adding a meter could be high

= Also, would not have interval data in a timely fashion to do usage analysis
Legislative — will need to approve this for traditional utilities
Public power concern about opening market to competition

Regulatory — need to develop new rates for service

Economies of scale — business constrained to the existing utility service territory
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Table 5-6. EVSE Owner/Operator Business Model

Business-Model Name

EVSE Owner/Operator

Model Category

Utility

Summary Utility develops a full-service EVSE business.
Model Outline B Responsible for EVSE infrastructure in service territory
B Farn revenues on operation of EVSE under a variety of revenue scenarios
B FElectricity becomes a cost component
B Value comes from more than commodity
EVSE Owner Utility
EVSE Funder/Developer Utility
EVSE Installer Utility or approved subcontractor
EVSE Operator Utility
EVSE Site Host Utility-owned sites, businesses, government sites, public sites (e.g., parking garages), and

single-family and multifamily residences

What product is sold?

Electricity, EVSE monitoring, DR/DSM

Who is the customer?

PEV owners, businesses, local governments, and the like that are willing to locate an
EVSE at their site for economic, marketing, environmental, or societal purposes

Opportunities

Control of business

Allows utility to incorporate business aspects into its traditional business to leverage
existing standards and processes

Clear understanding of how and when EVSE are used, which will help maintain
reliable operation of grid

New revenue stream

Barriers to Entry/Success

Significant upfront capital costs of EVSE
Technology risk (EVSE)

Market is developing slowly — potential long-term payback (if at all, as yet to be
determined)

May not allow for enough third-party market participation or variability/choice
Legislative — will need to approve this for traditional utilities

Regulatory — need rules to approve infrastructure costs

Economies of scale — business constrained to the existing utility service territory

Site/area location selection process: Where is the correct location to install?
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Table 5-7. EVSE Design, Installation, and Maintenance Services Business Model

Business-Model Name

EVSE Design, Installation, and Maintenance Services

Model Category

Utility

Summary Utility leverages its electric infrastructure installation resources and core competency to
offer design, installation, and maintenance services for EVSE providers.
Model Outline B Ppublic, private, and home installations
B Uses existing personnel (or subcontractors) to develop electrical designs and
recommendations for EVSE installations
B Uses existing personnel (lineman, meter technicians?) to install EVSE; alternatively,
can use utility-approved contractors to install (in the same way they are used to assist
with other infrastructure installations)
B Services include:
=  |dentification and selection of location
®  Flectrical and site design
®  Flectrical facilities upgrade analysis
®  EVSE installation
B Utility also can perform a distribution grid analysis to determine if any
system upgrades would be required to accommodate the new equipment and
load
EVSE Owner EVSE turnkey owner/operators, businesses, governments, and residential customers
EVSE Funder/Developer Not applicable
EVSE Installer Utility
EVSE Operator EVSE turnkey owner/operators, businesses, governments, and residential customers
EVSE Site Host EVSE turnkey owner/operators, businesses, governments, and residential customers

What product is sold?

Design, installation, and maintenance services

Who is the customer?

EVSE turnkey owner/operators, businesses, governments, and residential customers

Opportunities

Earn additional revenues with existing resources, assets, and contracts
Allows utility to install using its standards
No risk associated with EVSE installation and ownership

Advance notice of where/when EVSE will be installed

Barriers to Entry/Success

Limited resources (due to age, attrition at some utilities)
Limited revenue opportunity

May only be able to offer within the service territory

Legislative uncertainty with respect to how retail competition may affect public power
companies’ operation of EVSE
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Table 5-8. EVSE Host-Managed Services Business Model

Business-Model Name

EVSE Host-Managed Services

Model Category

Utility

Summary Utility operates EVSE and networks on behalf of owners, leveraging smart-grid systems
and programs.
Model Outline B Operates EVSE, collects all fees/revenues from customers using existing billing
systems
B |dentifies and remotely diagnoses any issues with EVSE, and alerts owner (or
contract support personnel) if equipment requires repair
B |ncorporates EVSE into smart grid Network Management System to ensure
continuous monitoring of communications network
B |ncorporates and operates EVSE under utility-sponsored DR programs
B Reimburses EVSE/facility owner for electricity used by EVSE
EVSE Owner EVSE owner/operators, businesses, and governments
EVSE Funder/Developer Not applicable
EVSE Installer Not applicable
EVSE Operator Utility
EVSE Site Host Businesses, government sites, public sites (e.g., parking garages), and multifamily

residences

What product is sold?

Turnkey services to manage and monitor EVSE, EVSE operation analytics, and operation
alerts and alarms

Who is the customer?

EVSE owner/operators, businesses, and governments

Opportunities

B | everages utility systems for additional revenue

B No risk associated with EVSE installation and ownership, as companies will still own
assets

B Clear understanding of how and when EVSE are used, which will help maintain
reliable grid operation

B Ahility to optimize capacity, energy, and grid operation costs through proactive EVSE
management

Ability to monitor and control EVSE usage to meet utility needs

Ability to manage EVSE throughout TRC (need to investigate)

Barriers to Entry/Success

System integration costs could be extensive if utility has not updated systems recently
Risk of opening utility to competition (need to investigate)

Limited value today for DR megawatt savings

Legislative — need to determine viability of service offering as it pertains to public
utilities

Regulatory — need approval to utilize existing systems for new services

Economies of scale — business may be constrained to the existing utility service
territory
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Table 5-9. Green EVSE Program Business Model

Business-Model Name

Green EVSE Program

Model Category

Utility

Summary Utility offers incentives for green EVSE/PEV usage.
Model Outline B Develop strategy to reflect increased value of green
= Nitrogen Oxide (NOx) nonattainment areas — increasing PEVs may help with this
B Need to analyze value of moving from fossil fuels to PEV's
B Green-power pricing programs tied with EVSE
= Away to increase efficiency of renewable usage
= Sell green energy to customers at a discount (same as conventional fossil fuel)
= Ability for utility to implement DR at customer’s home or when customer charges
at public EVSE
EVSE Owner EVSE turnkey owner/operators, businesses, governments, and residential customers
EVSE Funder/Developer Not applicable
EVSE Installer Not applicable
EVSE Operator EVSE turnkey owner/operators, businesses, governments, and residential customers
EVSE Site Host EVSE turnkey owner/operators, businesses, governments, and residential customers

What product is sold?

Incentives to reduce pollution

Who is the customer?

PEV owners, EVSE turnkey owner/operators, businesses, and governments

Opportunities

Help meet EPA standards (NOx non-attainment areas)

Financial benefit to utility of tying green energy to DR event management

Barriers to Entry/Success

Unclear definition/documentation of program benefits
May only be able to offer within the service territory
Uncertainty surrounding state and federal regulations

Enough benefits to spend money on model?

No direct financial incentive from NOx penalty avoidance and PEV use

Table 5-10. EVSE Turnkey Owner/Operator Business Model

Business-Model Name

EVSE Turnkey Owner/Operator

Model Category

Private Company

Summary

Private company installs, owns, and operates EVSE and sells fuel and services to PEV
owners in the TRC footprint.

Model Outline

B Works with companies, governments, and other stakeholders to identify installation
locations

B Manages installation, operation, and maintenance of charges

B Develops contracts with utilities to purchase electricity

EVSE Owner

EVSE turnkey provider
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EVSE Funder/Developer EVSE turnkey provider or business investor (similar to renewable-asset investments)
EVSE Installer Electrical contractor

EVSE Operator EVSE turnkey provider

EVSE Site Host Businesses, local governments, and others willing to locate EVSE at their sites for

economic, marketing, environmental, or societal purposes

What product is sold?

Charging services, monthly EVSE rentals, reservation services, ancillary services, load
aggregation, and aggregated load management

Who is the customer?

PEV owners, businesses, local government, wholesale markets, and independent system
operators (ISOs)

Opportunities

B Freedom to work with customers throughout TRC

Control over all aspects of the EVSE business value chain

Barriers to Entry/Success

Significant upfront costs

Uncertain regulation/legislation

Legislation significantly different for utilities throughout state; may have problems with
economies of scale

B Significant number of entrants vying for a small number of PEV charging opportunities

Table 5-11. EVSE Services Provider Business Model

Business-Model Name

EVSE Services Provider

Model Category

Private Company

Summary

This company offers a platform of applications and services to help EVSE owners and
operators manage their EVSE infrastructure.

Model Outline

The platform could offer the following services:
B Develop marketing and incentive programs for PEV users

B |dentify where EVSE are being overused and underused, and establish programs to
optimize usage

B |dentify locations of new EVSE

B Manage financial transactions between participants
= Utilities
®  Qperations & Maintenance (O&M) companies (local electricians)
= PEV owners

B Manage DR events on behalf of region or specific utility based on reliability
The platform will consist of at least the following components:

EVSE element management system
EVSE network management system
Central data center and data warehouse

Web interface via username and password

License fee for use of application

EVSE Owner

Utility, local government, private companies, EVSE providers, or the like
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EVSE Funder/Developer Not applicable — this business applies to EVSE already installed
EVSE Installer Not applicable — this business applies to EVSE already installed
EVSE Operator Utility, local government, businesses, EVSE providers, or the like
EVSE Site Host Utility, local government, businesses, EVSE providers, or the like

What product is sold?

Applications to manage and monitor EVSE, EVSE operation analytics, operation alerts
and alarms, advertising opportunity on EVSE screens

Who is the customer?

EVSE owners

Opportunity

Potentially high-value applications and analysis for EVSE owners
Recurring revenue from license fees
Freedom to work with customers throughout TRC

Customers will own EVSE, so no up-front capital costs

Barriers to Entry/Success

Success dependent on EVSE being installed by other companies
Application needs to interface with multiple EVSE models

Application may need to integrate with various utility systems.

Slow emergence of industry interoperability standards between EVSE technologies

Table 5-12. EVSE Subscription Services Business Model

Business-Model Name

EVSE Subscription Services

Model Category

Private Company

Summary

Company offers tiered subscription services from an EVSE network that it owns or
controls through a host relationship.

Model Outline

B Variety of monthly flat-fee options

B Different levels of service, depending on whether user owns home-based EVSE
B Transfers cost of charging risk from PEV owner to the company
[

Applies to home-based EVSE as well as public, multifamily, or workplace-owned
EVSE

EVSE Owner

Utilities, businesses, governments, multifamily complexes, residential customers, or EVSE
subscription companies

EVSE Funder/Developer

B tilities, businesses, governments, multifamily complexes, and residential customers
for EVSE

B Company will do this for installation and operation of EVSE

EVSE Installer Company
EVSE Operator Company
EVSE Site Host Utilities, businesses, governments, multifamily complexes, and residential customers

What product is sold?

Product bundle that can include installation, energy (for home charging), and public
network charging access

Who is the customer?

PEV owners

Opportunities

Innovative value proposition resonates with PEV owners

Barriers to Entry/Success

Inability to expand proprietary network
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Table 5-13. Joint-Venture Services Offering Business Model

Business-Model Name

Joint-Venture Services Offering

Model Category

Private Company

Summary The EVSE manufacturer partners with a security company to combine products into one
infrastructure platform.

Model Outline B | everage one box for charging, monitoring, and metering components
B | everage dedicated communication source for both EVSE and security services
B Multiple value streams and applications will help cover system infrastructure costs
B Target residential customers

EVSE Owner EVSE or security services provider

EVSE Funder/Developer Jointly funded by EVSE and security companies

EVSE Installer Electrician selected by joint-venture operator

EVSE Operator Operator of the joint business venture

EVSE Site Host Residential homes

What product is sold?

Security services, EVSE charge services, energy monitoring, DR negawatts

Who is the customer?

Residential or multifamily homeowners where EVSE and security systems can be
installed, utilities

Opportunity

Additional revenue streams

Ability to spread costs over more revenue

Market segment for both products suggests symbiotic potential
= Higher discretionary income

®  Larger single-family home

Barriers to Entry/Success

Establishing joint ventures can be complicated
Upfront capital costs of designing new infrastructure
Developing operating and governance structure

Customers may already have one of the products, or may not want to purchase a
bundled product

Only able to offer one EVSE type/manufacturer to consumer
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Table 5-14. PEV Battery-Swap Service Business Model

Business -Model Name

PEV Battery-Swap Service

Model Category

Private Company

Summary Private company owns batteries and facility to swap batteries for PEV owners.

Model Outline B |ndustry recognizes that batteries are the most expensive and riskiest component of a
PEV; therefore, risk (and PEV upfront costs) is reduced by eliminating the battery as
the PEV-owner’s cost

B Using an analogy (and business model) similar to that of propane tanks, customers go
to a facility to swap batteries each time the PEV batteries run low on energy

B Replacement takes 5-10 minutes, not much longer than pumping gas

B Pays a fixed fee each time

B Batteries are charged by company during off-peak hours

B |nventory of batteries allows for scheduled charging to occur

EVSE Owner Not applicable — there are no EVSE facilities involved in this model

EVSE Funder/Developer Not applicable — however, there will need to be funding for the battery-swap facility

EVSE Installer Not applicable

EVSE Operator Not applicable

EVSE Site Host Not applicable — the battery-swap facility will be where primary activities occur

What product is sold?

Battery swap and charging services

Who is the customer?

PEV owners, fleet owners

Opportunity

B Freedom to work with customers throughout TRC

B Customers will own EVSE, so no upfront capital costs

Barriers to Entry/Success

B Upfront capital costs to set up station and battery inventory

B Most PEVs are not currently designed to accommodate a fast swap; therefore, this is
a niche market

B Significant system-integration activities, depending on what systems are used as part
of the package

B Slow adoption of PEV designs to incorporate fast-swap technology

B No American cars have interchangeable batteries at this time

Table 5-15. PEV Mobile Charging Service Business Model

Business-Model Name

PEV Mobile Charging Service

Model Category

Private Company

Summary Private company owns trucks and on-board charging equipment to charge stranded cars
or those without access to public EVSE facilities.
Model Outline B As the industry grows, there will be gaps where EVSE have not been installed, posing
a risk for PEV drivers
B Mobile chargers provide the opportunity to reduce the impact of lack of EVSE or of
drivers running out of fuel
EVSE Owner Not applicable
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EVSE Funder/Developer Not applicable

EVSE Installer Not applicable

EVSE Operator - Mobile Mobile service provider

EVSE Site Host On vehicle

What product is sold? Emergency charging services, subscription services (e.g., AAA)
Who is the customer? PEV owners

Opportunities -

Moderate up-front capital costs
B Business can grow incrementally as more PEVs are purchased

B QOpportunity to develop partnerships with utilities and EVSE providers to provide
mobile charging services as part of the their programs

B May also align with loyalty programs (e.g., AAA) or with local towing companies

Barriers to Entry/Success ® Niche market today

B Total market potential may be limited with widespread EVSE deployment (less chance
of someone running out of fuel)

B Downtime to recharge mobile units

B May just be cheaper to tow the PEV to stationary EVSE

5.4 Business-Model Templates

The original plan for developing the business-model templates was to narrow down the number
of models to a manageable level (three or four), and then to develop specific templates for them.
Unfortunately, this proved a difficult task, as there was a lot of sensitivity about discussing
specific aspects and attributes of business models, especially when some were components of
stakeholder models. This resistance led to a more productive alternative: development of two
model templates that allow users the flexibility to run many different models instead of just one.
Consistent with the original model-development plan, utility and private business-model
templates were developed. The following sections describe these templates in detail. They are
Excel®-based models and will be available for public use through the TRC website as part of this
grant.

Subsequent to the filing of this report, TRC will sponsor a business-model scenario workshop
where stakeholders will have the opportunity to receive training on how to use the business-
model templates. The workshop will include a user’s manual, sample scenarios, and financial
documentation.

5.4.1 Utility EVSE Business Model Template

General Overview of Utility EVSE Business Model Template

The utility EVSE model enables a utility to define a variety of utility EVSE business alternatives
or scenarios and assess the economic feasibility of these business models by changing a variety
of global assumptions on PEV battery charging characteristics and economic criteria.
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Utility EVSE Business Model Template Components
The business model consists of four main tabs:

m Utility EVSE Template

m Key Parameters

® Forecast & Cash Flow

® Business Case Summary

The utility template tabs contain information used to define a variety of capital, operations, and
maintenance costs and other variables, including initial startup investment, to define up to three
EVSE business model alternatives or scenarios. Space is provided in the template to enable the
user to add notes, supporting references, or other comments regarding assumptions for all user-
defined fields. Appendix A contains reference to the Utility EVSE Business Model Template.

The Key Parameters tab contains a variety of user-defined global model variables that uniformly
affect all EVSE business-model alternatives or scenarios defined in the Utility EVSE Template
tab. Global model variables in the Key Parameters tab focus on two areas. First, all variables on
the left-hand portion of the tab are user-defined variables to model assumptions about the
regional PEV market, average PEV battery size, global battery-charge event characteristics, and
EVSE population size. Also, user-defined variables model assumptions about what percentages
of charge events are provided by conventional utility, standard non-traditional services, and
subscription non-traditional services. Second, all variables on the right-hand portion of the Key
Parameters tab are user-defined variables to model all cost escalation, depreciation, tax, and
economic evaluation assumptions used throughout the Forecast & Cash Flow tab. All associated
global utility model variables are described in Table 5-16 on the following pages.

The Forecast & Cash Flow tab provides a 20-year forecast of a utility’s PEV and EVSE market
or customer base, battery-charge events, and energy for conventional utility, standard non-
traditional services, and subscription non-traditional services. The total U.S. PEV population and
user-defined global model variables provided in the Key Parameters tab drive the EVSE and
charge-event forecast for all EVSE business-model alternatives or scenarios defined in the Utility
EVSE Template tab. All revenues and costs for alternatives or scenarios defined in the Utility
EVSE Template tab are used to generate cash flows in the Forecast & Cash Flow tab that are
modified using user-defined global cost escalation, depreciation, tax, and economic evaluation
assumptions on the Key Parameters tab.

The Business Case Summary tab provides an overview of the economic evaluation developed in
the Forecast & Cash Flow tab. Items provided include a table of net present value (NPV) and
internal rate of return (IRR) and a graph of annual net cash flows and cumulative present value
(PV) over a 20-year period.
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Table 5-16. Utility EVSE Global Model Variables

Global Parameters Table — Utility EVSE Business Model Template

Name

Description

Est % TRC Share of U.S. PEV Market

A variable used to estimate the size of the TRC PEV market as a percentage
of the forecast U.S. PEV market. This percentage variable, which is assumed
to range from O percent to 10 percent, is applied to each year of the annual
U.S. PEV market forecast. For example, if the U.S. PEV market is 1 million
vehicles for a given year then a 1-percent share of the TRC PEV market for
that same year is 10,000 vehicles.

Average PEV Battery Size

A variable used to estimate the average PEV battery size for the population of
all-electric and hybrid vehicles in the TRC market. This variable is assumed to
range from 0 kWh to 100 kWh per vehicle.

Annual No. of Full-Charge Events / PEV

A variable used to estimate the anticipated number of annual full-charge
events for the average or typical PEV in the TRC market. This variable for the
average vehicle is assumed to range from 0 to 500 annual full-charge events.

Est % of Battery Charge / Full-Charge Event

A variable used to estimate the average percentage of the typical PEV battery
charged during the average full-charge event. This variable for the average
vehicle is assumed to range from 0 percent to 100 percent during full-charge
events.

Est % Full-Charge Event on Level 1 EVSE

A variable used to estimate the average percentage of full-charge events that
occur on Level 1 EVSE. This variable for the average vehicle is assumed to
range from 0 percent to 100 percent during full-charge events.

Est % Full-Charge Event on Level 2 EVSE

A variable used to estimate the average percentage of full-charge events that
occur on Level 2 EVSE. This variable for the average vehicle is assumed to
range from 0 percent to 100 percent during full-charge events.

Annual No. of Quick-Charge Events / PEV

A variable used to estimate the anticipated number of annual quick-charge
events for the average or typical PEV in the TRC market. This variable for the
average vehicle is assumed to range from 0 to 500 annual quick-charge
events.

Est % of Battery Charged / Quick-Charge Event

A variable used to estimate the average percentage of the typical PEV battery
charged during the average quick-charge event. This variable for the average
vehicle is assumed to range from 0 percent to 100 percent during quick-
charge events.

Est % of Quick-Charge Events on Level 1

A variable used to estimate the average percentage of quick-charge events
that occur on Level 1 EVSE. This variable for the average vehicle is assumed
to range from O percent to 100 percent during quick-charge events.

Est % of Quick-Charge Events on Level 2

A variable used to estimate the average percentage of quick-charge events
that occur on Level 2 EVSE. This variable for the average vehicle is assumed
to range from O percent to 100 percent during quick-charge events.

No. of EVSE / PEV for 2012-2016

A variable ratio representing the number of EVSE units per PEV used to
forecast the number of EVSE units each year, over the 2012-2016 period, in
the utility EVSE business’s PEV customer base or market.

No. of EVSE / PEV for 2017-2021

A variable ratio representing the number of EVSE units per PEV used to
forecast the number of EVSE units each year, over the 2017-2021 period, in
the utility EVSE business’s PEV customer base or market.

No. of EVSE / PEV for 2022-2026

A variable ratio representing the number of EVSE units per PEV used to
forecast the number of EVSE units each year, over the 2022-2026 period, in
the utility EVSE business’s PEV customer base or market.
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Global Parameters Table — Utility EVSE Business Model Template

Name

Description

No. of EVSE / PEV for 2027-2031

A variable ratio representing the number of EVSE units per PEV used to
forecast the number of EVSE units each year, over the 2027-2031 period, in
the utility EVSE business’s PEV customer base or market.

Est % of Charge Events by Std Non-Trad Svc

A variable used to estimate the percentage of total charge events provided by
standard non-traditional service. This percentage plus the Est % of Charge
Events by Subscribe Non-Trad Svc (described below) cannot exceed

100 percent.

Est % of Charge Events by Subscript Non-Trad
Sve

A variable used to estimate the percentage of total charge events provided by
subscription full service. This percentage plus the Est % of Charge Events by
Std Non-Trad Svc (described above) cannot exceed 100 percent.

Est % of Total Energy Sold to Residential Class

A variable used to estimate the percentage of total energy sold by traditional
utility operations to residential-class customers. This variable may range from
0 percent to 100 percent annually.

Annual Power Cost Escalation

A variable used to estimate the annual percent escalation in wholesale power
costs and retail power costs, including revenues associated with retail
charging events. This variable may range from 0 percent to 10 percent
annually. An accompanying check-box is provided for circumstances where
annual reductions in power costs may be modeled.

Est % of Total Charge Events Avoided w/ DR

A variable used to estimate the percentage of total charge events avoided by
the local utility’s DR programs. This variable may range from 0 percent to 10
percent annually.

T&D Infrastructure Cost Escalation

A variable used to estimate the annual percent escalation in all transmission
and distribution (T&D)-related capital costs. This variable may range from 0
percent to 10 percent annually. An accompanying check-box is provided for
circumstances where annual reductions in T&D-related capital costs may be
modeled.

EVSE Infrastructure Cost Escalation

A variable used to estimate the annual percent escalation in all EVSE-related
capital costs. This variable may range from 0 percent to 10 percent annually.
An accompanying check-box is provided for circumstances where annual
reductions in EVSE-related capital costs may be modeled.

Annual O&M Expense Escalation

A variable used to estimate the annual percent escalation in all O&M-related
activity with the exception of power-related costs. This variable may range
from 0 percent to 10 percent annually.

SLN Depreciation Period on T&D Infrastructure

A variable used to estimate the useful life of all T&D assets, such as electric
service upgrades and calculate annual straight-line (SLN) depreciation
assuming no salvage value. This variable ranges from 20 years to 50 years.

SLN Depreciation Period of EVSE Infrastructure

A variable used to estimate the useful life of all EVSE-related assets and
calculate annual straight-line depreciation assuming no salvage value. This
variable ranges from 1 year to 20 years.

Combined Fed-State Income Tax Rate

A variable used to estimate the combined annual federal and state (if
applicable) income tax rate and calculate tax benefits associated with
depreciation. This variable may range from 0 percent to 50 percent annually.
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Global Parameters Table — Utility EVSE Business Model Template

Name Description

A variable used to estimate the local property tax rates on the depreciated net
Property Tax Rate (Net Book Value) book value of T&D- and EVSE-related infrastructure. This variable may range
from 0 percent to 50 percent annually.

A variable used to estimate the after-tax weighted average cost of capital,
including all debt and equity, used to finance all T&D- and EVSE-related
assets. This variable is used in all present-value and NPV calculations and
may range from 0 percent to 25 percent annually.

After-Tax Weighted Avg Cost of Capital

5.4.2 Private EVSE Business Model Template

General Overview of Private EVSE Business Model Template

The private EVSE template enables businesses and other non-utility entities to define a variety of
private EVSE business alternatives or scenarios and assess the economic feasibility of these
business models by changing a variety of global assumptions on PEV battery charging
characteristics and economic criteria.

Private EVSE Business Model Components
The business model consists of four main tabs:
® Private EVSE Template

®m  Key Parameters

® Forecast & Cash Flow

® Business Case Summary

The private EVSE template tabs contain information used to define a variety of capital,
operations, and maintenance costs and other variables, including initial startup investment, to
define up to three EVSE business-model alternatives or scenarios. Space is provided in the
template to enable users to add notes, supporting references, or other comments regarding
assumptions for all user-defined fields. Appendix A contains reference to the Private EVSE
Business Model Template.

The Key Parameters tab contains a variety of user-defined global model variables that uniformly
affect all EVSE business-model alternatives or scenarios defined in the Private EVSE Template
tab. Global model variables in the Key Parameters tab focus on two areas. First, all variables on
the left-hand portion of the tab are user-defined variables to model assumptions about the
regional PEV market, the private EVSE business’s customer base or share of the regional
market, average PEV battery size, global battery-charge event characteristics, and EVSE
population size. Also, user-defined variables model assumptions about what percentage of
charge events are provided by standard and subscription full and managed services, respectively.
Second, all variables on the right-hand portion of the Key Parameters tab are user-defined
variables to model all cost escalation, depreciation, tax, and economic evaluation assumptions
used throughout the Forecast & Cash Flow tab. All associated global private model variables are
described in Table 5-17, below and on the following pages.
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The Forecast & Cash Flow tab provides a 20-year forecast of a private EVSE business’s PEV
and EVSE market or customer base, battery-charge events, and energy for standard and
subscription full and managed services, respectively. The total U.S. PEV population and user-
defined global model variables provided in the Key Parameters tab drive the EVSE and charge-
event forecast for all EVSE business-model alternatives or scenarios defined in the Private EVSE
Template tab. All revenues and costs for alternatives or scenarios defined in the Private EVSE
Template tab are used to generate cash flows in the Forecast & Cash Flow tab that are modified
using user-defined global cost escalation, depreciation, tax, and economic evaluation
assumptions on the Key Parameters tab.

The Business Case Summary tab provides an overview of the economic evaluation developed in
the Forecast & Cash Flow tab. Items provided include a table of NPV and IRR and graph of
annual net cash flows and cumulative PV over a 20-year period.

Table 5-17. Private EVSE Global Model Variables

Global Parameters Table — Private EVSE Business Model Template

Name Description

A variable used to estimate the size of the TRC PEV market as a percentage
of the forecast U.S. PEV market. This percentage variable, which is assumed
to range from O percent to 10 percent, is applied to each year of the annual
U.S. PEV market forecast. For example, if the U.S. PEV market is 1 million
vehicles for a given year, then a 1-percent share of the TRC PEV market for
that same year is 10,000 vehicles.

Est % TRC Share of U.S. PEV Market

A variable used to estimate the size of the private EVSE business PEV
customer base or market as a percentage of the TRC PEV market. This
percentage variable, which is assumed to range from 0 percent to 10 percent,
Est % Private Business Share of TRC Market is applied to each year of the annual TRC PEV market forecast. For example,
if the TRC PEV market is 10,000 vehicles for a given year then a 1-percent
share of the private EVSE customer base or market for that same year is

100 vehicles.

A variable used to estimate the average PEV battery size for the population of
Average PEV Battery Size all-electric and hybrid electric vehicles in the TRC market. This variable is
assumed to range from 0 kWh to 100 kWh per vehicle.

A variable used to estimate the anticipated number of annual full-charge
Annual No. of Full-Charge Events / PEV events for the average or typical PEV in the TRC market. This variable for the
average vehicle is assumed to range from 0 to 500 annual full-charge events.

A variable used to estimate the average percentage of the typical PEV battery
that is charged during the average full-charge event. This variable for the
average vehicle is assumed to range from 0 percent to 100 percent during
full-charge events.

Est % of Battery Charge / Full-Charge Event

A variable used to estimate the average percentage of full-charge events that
Est % Full-Charge Event on Level 1 EVSE occur on Level 1 EVSE. This variable for the average vehicle is assumed to
range from 0 percent to 100 percent during full-charge events.

A variable used to estimate the average percentage of full-charge events that
Est % Full-Charge Event on Level 2 EVSE occur on Level 2 EVSE. This variable for the average vehicle is assumed to
range from 0 percent to 100 percent during full-charge events.
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Global Parameters Table — Private EVSE Business Model Template

Name

Description

Annual No. of Quick-Charge Events / PEV

A variable used to estimate the anticipated number of annual quick-charge
events for the average or typical PEV in the TRC market. This variable for the
average vehicle is assumed to range from 0 to 500 annual quick-charge
events.

Est % of Battery Charged / Quick-Charge Event

A variable used to estimate the average percentage of the typical PEV battery
that is charged during the average quick-charge event. This variable for the
average vehicle is assumed to range from 0 percent to 100 percent during
quick-charge events.

Est % of Quick-Charge Events on Level 1

A variable used to estimate the average percentage of quick-charge events
that occur on Level 1 EVSE. This variable for the average vehicle is assumed
to range from O percent to 100 percent during quick-charge events.

Est % of Quick-Charge Events on Level 2

A variable used to estimate the average percentage of quick-charge events
that occur on Level 2 EVSE. This variable for the average vehicle is assumed
to range from O percent to 100 percent during quick-charge events.

No. of EVSE / PEV for 2012-2016

A variable ratio representing the number of EVSE units per PEV used to
forecast the number of EVSE units each year, over the 2012-2016 period, in
the private EVSE business's PEV customer base or market.

No. of EVSE / PEV for 2017-2021

A variable ratio representing the number of EVSE units per PEV used to
forecast the number of EVSE units each year, over the 2017-2021 period, in
the private EVSE business's PEV customer base or market.

No. of EVSE / PEV for 2022-2026

A variable ratio representing the number of EVSE units per PEV used to
forecast the number of EVSE units each year, over the 2022-2026 period, in
the private EVSE business's PEV customer base or market.

No. of EVSE / PEV for 2027-2031

A variable ratio representing the number of EVSE units per PEV used to
forecast the number of EVSE units each year, over the 2027-2031 period, in
the private EVSE business’s PEV customer base or market.

Est % of Charge Events by Std Full Svc

A variable used to estimate the percentage of total charge events provided by
standard full-service. This percentage plus the Est % of Charge Events by
Subscript Full Svc plus the Est % of Charge Events by Std Managed Svc
(both described below) cannot exceed 100 percent.

Est % of Charge Events by Subscript Full Svc

A variable used to estimate the percentage of total charge events provided by
subscription full-service. This percentage plus the Est % of Charge Events by
Std Full Svc (described above) plus the Est % of Charge Events by Std
Managed Svc (described below) cannot exceed 100 percent.

Est % of Charge Events by Std Managed Svc

A variable used to estimate the percentage of total charge events provided by
standard managed service. This percentage plus the Est % of Charge Events
by Std Full Svc plus the Est % of Charge Events by Subscript Full Svc (both
described above) cannot exceed 100 percent.

Annual Power Cost Escalation

A variable used to estimate the annual percent escalation in wholesale power
costs and retail power costs including revenues associated with retail
charging events. This variable may range from 0 percent to 10 percent
annually. An accompanying check-box is provided for circumstances where
annual reductions in power costs may be modeled.

Est % of Total Charge Events Avoided w/ DR

A variable used to estimate the percentage of total charge events avoided if
private EVSE operators participate in local utility DR programs. This variable
may range from 0 percent to 10 percent annually.
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Global Parameters Table — Private EVSE Business Model Template

Name Description

A variable used to estimate the annual percent escalation in all EVSE-related
capital costs. This variable may range from 0 percent to 10 percent annually.
An accompanying check-box is provided for circumstances where annual
reductions in EVSE-related capital costs may be modeled.

EVSE Infrastructure Cost Escalation

A variable used to estimate the annual percent escalation in all O&M-related
Annual O&M Expense Escalation activity with the exception of power-related costs. This variable may range
from 0 percent to 10 percent annually.

A variable used to estimate the useful life of all long-term assets, such as
buildings, and calculate annual straight-line depreciation assuming no
salvage value. This variable ranges from 20 years to 50 years.

SLN Depreciation Period on Long-Term
Infrastructure

A variable used to estimate the useful life of all EVSE-related assets and
SLN Depreciation Period of EVSE Infrastructure | calculate annual straight-line depreciation assuming no salvage value. This
variable ranges from 1 year to 20 years.

A variable used to estimate the combined annual federal and state (if
Combined Fed-State Income Tax Rate applicable) income tax rate and calculate tax benefits associated with
depreciation. This variable may range from 0 percent to 50 percent annually.

A variable used to estimate the local property tax rates on the depreciated net
Property Tax Rate (Net Book Value) book value of long-term and EVSE-related infrastructure. This variable may
range from 0 percent to 50 percent annually.

A variable used to estimate the after-tax weighted average cost of capital,
including all debt and equity used to finance all long-term and EVSE-related
assets. This variable is used in all PV and NPV calculations and may range
from 0 percent to 25 percent annually.

After-Tax Weighted Avg Cost of Capital

5.5 Business-Model Case Studies

The utility and private business model templates will allow companies to create and run a variety
of scenarios to help them better understand the potential benefits and challenges with entering
the EVSE industry. The templates have many variables that can be quickly modified to allow for
immediate analysis of incremental changes in strategy. This will give users the ability to
understand the relative financial impacts of changes in business cases or scenarios.

To illustrate the capabilities of the business-model templates, six scenarios were developed and
run through the templates:

m Utility Case Study #1: Sell Electricity

m Utility Case Study #2: Sell Electricity with Time-of-Use Rates

m Utility Case Study #3: EVSE Owner/Operator

B Private-Company Case Study #1: Turnkey Owner/Operator

® Private-Company Case Study #2: Managed Services Provider

B Private-Company Case Study #3: Application Services Provider

The scenario description, summary results, and insights from these six case studies follow.

Texas River Cities Plug-In Electric Vehicle Initiative 5-23



Section 5

5.5.1 Utility Case Study #1: Sell Electricity

Scenario Description

This is the base case utility scenario. Essentially, the utility sells electricity at its current rates to
residential and commercial customers who install EVSE at their facilities, and also sells
electricity at commercial rates to EVSE owners and operators. In this scenario, all incremental
upgrade costs should be included in the electric rates.

Summary Results
Table 5-18 and Figure 5-1 summarize the study results.

Table 5-18. Results of Utility Case Study #1: Sell Electricity

5-Year 10-Year 15-Year 20-Year
Net Present Value $4,350,291 $20,316,720 $58,051,283 $109,811,921
Internal Rate of Return No IRR No IRR No IRR No IRR

Figure 5-1. Utility Case Study #1: Sell Electricity — Cash Flow versus Cumulative PV
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Insights and Implications

As expected under most regulatory environments, PEVs represent a new load for utilities. Under
the regulated-return scenario, the utility will receive a negotiated rate of return on all assets
installed to accommodate the new load. Understanding that this represents the biggest single
opportunity for new energy sales growth, the utility should be proactive in providing
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information, education, and incentives for PEVs and EVSE providers to enter the service
territory.

5.5.2 Utility Case Study #2: Sell Electricity with Time-Of-Use Rates

Scenario Description

This scenario assumes that time-of-use rates are introduced for residential customers, and that a
weighted average commercial rate that accounts for a demand charge is also used.

Summary Results
Table 5-19 and Figure 5-2 summarize the study results.

Table 5-19. Results of Utility Case Study #2: Sell Electricity with Time-of-Use Rates

5-Year 10-Year 15-Year 20-Year
Net Present Value $4,013,290 $18,742,860 $53,554,268 $101,305,202
Internal Rate of Return No IRR No IRR No IRR No IRR

Figure 5-2. Utility Case Study #2: Sell Electricity with Time-of-Use Rates — Cash Flow versus
Cumulative PV
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Insights and Implications

The consequences of offering innovative rates may be that customers use them, and as a result,
lower their energy bills and the utility’s future revenue stream. However, the successful use of
these rates may also help the utility reduce its future costs, which are not modeled in this specific
scenario.

5.5.3 Utility Case Study #3: EVSE Owner/Operator

Scenario Description

In this scenario, the utility invests in and operates an EVSE fleet. The fleet grows over time as
more PEVs enter TRC. In all, about 10 percent of utility PEV revenues come from selling
charging events from EVSE, and 5 percent comes from selling EVSE subscription services. The
rest of the revenue stream comes from selling electricity at the same rates as in Scenario 1.
Summary Results

Table 5-20 and Figure 5-3 summarize the study results.

Table 5-20. Results of Utility Case Study #3: EVSE Owner/Operator

5-Year 10-Year 15-Year 20-Year
Net Present Value ($11,684,980) ($7,353,549) $21,789,415 $76,677,564
Internal Rate of Return NA NA 20.6% 27.4%

Figure 5-3. Utility Case Study #3: EVSE Owner/Operator — Cash Flow versus Cumulative PV
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Insights and Implications

There are many business-model opportunities for utilities; however, in the United States,
regulatory rules regarding utility EVSE ownership vary by state. California, for example,
prohibits utilities from owning and operating EVSE assets. Other states have not ruled on this or
have allowed it. The paramount and differentiating issue between a private EVSE owner and a
utility will be whether EVSE is considered a utility asset, and therefore recovered in rates. In this
scenario, there is no rate recovery for equipment, installation, or O&M costs.

5.5.4 Private-Company Case Study #1: Turnkey Owner/Operator

Scenario Description

This is the scenario in which a private company owns and operates EVSE. The scenario assumes
the company achieves a 15-percent market share, and sells a mix of Level 1, Level 2, and Fast
Charge equipment. Furthermore, 70 percent of the sales come from charge events, while
30 percent of the sales come from annual subscription services. Finally, the company pays
commercial electric rates for fuel costs.

Summary Results
Table 5-21 and Figure 5-4 summarize the study results.

Table 5-21. Results of Private-Company Case Study #1: Turnkey Owner/Operator

5-Year 10-Year 15-Year 20-Year
Net Present Value $(16,246,510) $(29,789,396) $ (44,225,107) $(50,807,424)
Internal Rate of Return NA NA NA NA
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Figure 5-4. Private-Company Case Study #1: Turnkey Owner/Operator — Cash Flow versus
Cumulative PV
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Insights and Implications:

It is a common and pervasive belief that owning and operating EVSE will be a serious financial
challenge within the next ten years. Based on the mix of units and charging price points, the
proposition never becomes financially viable in this model. The benefit of the private business-
model template is that the user can modify many different input variables in an effort to
determine what mix of events, prices, costs, and the like may increase the overall business-model
economics. For example, changing the mix of EVSE types can improve the economics, all other
things being equal.

5.5.,5 Private-Company Case Study #2: Managed Services Provider

Scenario Description

This is the scenario where a private company operates EVSE on behalf of EVSE owners. The
company is responsible for the variable revenues and costs associated with selling charging
events and subscription services. In turn, it pays the EVSE owner an annual lease payment per
EVSE (represented as a percentage of total revenues). This specific scenario makes money until
the lease payment exceeds 40 percent of total revenues. In this scenario, the lease payment is
20 percent.

Summary Results
Table 5-22 and Figure 5-5 summarize the study results.
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Table 5-22. Results of Private-Company Case Study #2: Managed Services Provider

5-Year 10-Year 15-Year 20-Year
Net Present Value $ 527,440 $ 2,394,320 $ 6,419,070 $ 11,368,702
Internal Rate of Return No IRR No IRR No IRR No IRR

Figure 5-5. Private-Company Case Study #2: Managed Services Provider — Cash Flow versus
Cumulative PV
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Insights and Implications

The business model could represent a win-win opportunity for those companies that may want to
host an EVSE unit but not have the day-to-day worries of operating it. The equipment costs
would represent an investment (perhaps in the case of a retail store, to attract customers), and the
lease payment an annuity to cover part of the costs.

5.5.6 Private-Company Case Study #3: Application Services Provider

Scenario Description

In this scenario, a company develops and sells applications to the EVSE owner and operators.
The developer spends $100,000 up front to develop an application. This application earns $200
per year per EVSE unit, and costs $100,000 per year to host and support.

Summary Results

Table 5-23 and Figure 5-6 summarize the study results.
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Table 5-23. Results of Private-Company Case Study #3: Application Services Provider

5-Year 10-Year 15-Year 20-Year
Net Present Value $332,410 $ 1,822,300 $ 4,298,927 $ 6,535,567
Internal Rate of Return 71.7% 92.9% 94.2% 94.3%

Figure 5-6. Private-Company Case Study #3: Application Services Provider — Cash Flow versus
Cumulative PV
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Insights and Implications

One trend underway in the emerging EVSE industry is the separation of software and services
from the equipment as business opportunities. This trend is expected to accelerate as the
ecosystem realizes, as business owners, it will be a challenge to develop successful business
plans unless prices come down and economies of scale are achieved. Conversely, as the market
develops, the demand for new applications to run on the networks will increase.

5.6 Business-Model Survey

As the PEV/EVSE industry continues to develop, there has been significant interest and uncertainty
with respect to which products, services, and value propositions will resonate with customers.
The majority of EVSE installations to date have been funded with government credits or
incentives. The DOE-sponsored EV Project alone will spend $115 million to install EVSE in
21 major cities and metropolitan areas in nine states and the District of Columbia.®

® For more information on the EV Project, see www.theevproject.com .
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In order to help frame the business-model discussion in the TRC region, the business-model
subtask team — with the assistance of the Austin Energy Market Research and Planning
Department — developed and implemented an Internet-based survey. This survey was designed to
gain insights into what key barriers, challenges, and uncertainties the industry faces. This
information would help develop the inputs and assumptions to be used in the business-model
templates. To ensure robust results, the survey was sent to 694 industry professions throughout
the United States, with 147 people responding, representing a 21-percent response rate. The
survey instrument and results can be found in Section 10: Market Research Surveys and Results.

From a business-planning and infrastructure perspective, three fundamental questions were
asked: 1) how long will it take for the PEV/EVSE industry to fully develop; 2) how many PEVs
do you forecast being on the road; and 3) what will be the mix of EVSE types in the industry
when it is fully developed?

Figure 5-7 summarizes the participants’ responses with respect to how long it will take the
industry to develop. The average response was 9.5 years. More importantly, only 11 percent
believe full development will occur over the next five years. The conclusion is that the relatively
slow development will represent a challenge for companies looking to establish market share in
the industry in the near term.

Figure 5-7. Business-Model Survey Results — PEV Industry Development

Currently the Plug-In Electric Vehicle industry is just starting to develop.
How long do you think it will take for the industry to fully develop?

Do Mot Know 0.7%
Mever 0.7%
Greaterthan 25 years 2.1%
21-25 years 2.1%
16-20 years 9.9%

/- 0-5years113%

6-10 years 39.4%
11-15 years 33.8%

The answers to the PEV forecast question illustrate even more industry uncertainty. Respondents
were asked provide U.S. PEV forecasts for 2015, 2020, and 2025. Table 5-24 provides a
summary of these responses. Although the mean values were used in the business-model
templates to develop a baseline forecast, the additional median, minimum, and maximum values
reflect significant differences in opinion — from industry professionals, no less. The key insight
of these forecasts is that scenario analysis needs to be performed around all businesses developed
to reflect the ramifications of this industry uncertainty. The business-model templates
accompanying this report will allow users to construct and run various scenarios. Section 8:
Projection of PEV Market Penetration for the TRC Region provides documentation on a market-
penetration model that will expand on the business-model survey research regarding what inputs
and influences will drive PEV forecasts.

Texas River Cities Plug-In Electric Vehicle Initiative 5-31



Section 5

Table 5-24. PEV Forecasts by Select Year

2015 2020 2025
Average 354,896 1,444,631 4771,471
Median 300,000 1,000,000 2,100,000
Minimum 5,000 15,000 0
Maximum 2,000,000 10,000,000 50,000,000

Respondents were also asked to forecast what the future mix of EVSE equipment types would be
once the market is fully developed. This was done under the assumption that the three main
equipment types — Level 1, Level 2, and Fast Charge — would continue to be the dominant types
in the future. (Section 2: Needs Analysis, Typology, and Best Practices Guide, provides a
detailed list of manufacturers and equipment types.) Gaining insights into the industry’s
collective perception as to EVSE market share will provide insights as to what the industry
believes will be the customers’ future requirements(and may therefore invest in or develop).
Furthermore, there are significant financial ramifications as to how the EVSE infrastructure
market develops, since the fixed and operating costs of the different types vary significantly.
Table 5-25 summarizes these responses.

Table 5-25. Forecasted EVSE Market Share by Type

Level 1 Level 2 Fast Charge
Average 30% 52% 18%
Median 25% 55% 10%
Minimum 0% 5% 0%
Maximum 90% 90% 75%

In anticipation of the PEV/EVSE industry continuing its slow development, respondents were
asked to rate a list of factors that may help accelerate adoption of the market. Table 5-26
summarizes the answers. It is interesting to note that the top two responses are not directly
related to the development of EVSE infrastructure. Specifically, if the EVSE industry continues
to be primarily dependent on PEV sales and gasoline prices, there is limited opportunity to
influence business and market economics.
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Table 5-26. Factors That May Speed Up Establishment of the PEV Industry

Factor (5 stars = Most Preferred) Average| Count
Lower Plug-In Electric Vehicle purchase prices (through innovative leases, incentives, tax

rebates, etc.) 4.63 142
Increased fuel/mileage range of Plug- In Electric Vehicles 3.79 141
Broader installed network of charging infrastructure throughout United States 3.14 142
More regulatory certainty (installation ordinances, sale of electricity as fuel, Electric VVehicle

Supply Equipment ownership, etc) 242 141
Higher gasoline prices 4.00 141
Other 4.03 38

In light of the initial stages of development and market uncertainty, respondents indicated that
they have performed a variety of business cases in an effort to understand the industry and
identify future opportunities. Figure 5-8 provides a summary of the business cases under
development.

Figure 5-8: Business Cases Under Development

Please indicate the business case or analysis you developed. Check all that

apply.
100
48.3% 40.2% 42.5% 40.2% .
Swning and Installing Installing Installing Becoming an Developing Other
operating Electric Electric Electric Electric applications
Electric Vehicle Vehicle Vehicle Wehicle forthe
Vehicle Supply Supply Supply Supply industry
Supply Equipment as Equipment as Equipment as Equipment
Equipment as a marketing an employee a policy Service
a business or competitive benefit decision Prowvider
opportunity differentiator [lower carbon loperating
for my footprint, Electric
business government Wehicle
mandate, etc) Supply
Equiprment on
behalf of

others)

Another significant area of uncertainty, from both a revenue and system-interoperability
perspective, concerns a basic industry event: paying to charge the PEV. A significant amount of
time and effort has been spent developing EVSE technology and applications; however, due to
regulatory and market idiosyncrasies, no universally accepted method of payment has dominated
the market. This represents an opportunity for additional customer value-proposition
development; it is also a major cause of uncertainty as industry competitors attempt to forecast
future revenues. Respondents were asked to state their preferences; the results are shown in
Table 5-27.
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Table 5-27. Proposed Charge-Event Payment Methods

Please rate the following payment methods for paying for PEV charging (5 stars = Most
Average Count
S Per Unit of Fuel 3.37 129
S Per Mile Charged 1.96 125
S per hour of connectivity 2.95 133
Flat connectivity fee per use 2.73 131
Subscription fee (monthly, annually) for unlimited use 3.03 133
Subscription fee (monthly, for fixed number of hours or charges, then
additional fees apply) 2.59 130
Other (Service Level Agreement, Mobile Speed Pass, Free) 4.00 10

In conclusion, although there is significant business and regulatory uncertainty today in the
PEV/EVSE industry, a significant amount of interest remains, as attributed to the number of
industry stakeholders and the continued acceleration of new product and service development.
That said, all those interested in participating in this market in the long term will want to actively
participate in its development, monitor its events, and continue to refine their business plans and
models.

5.7 Vendor Ecosystem Ideas and Issues

For a market or industry to grow, there must be an active ecosystem working in the area. This
will fundamentally occur if the participants believe there is an underlying strategic and economic
justification. Tables 5-28 and 5-29 provide lists of organizations that could be considered part of
the PEV/EVSE ecosystem. These lists will constantly change as new players enter and exit the
ecosystem. Once TRC becomes a formal organization, it is recommended that it develop a plan
of action for engaging and growing the ecosystem.
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Table 5-28. TRC PEV/EVSE Ecosystem — Direct Participants

EVSE Manufacturers

- ABB

- Aerovironment

- Akerwade

- Alpha Energy

- Andromeda Power

- Avcon Corporation

- Blink Network

- ChargeMaster

- ClipperCreek, Inc.

- Control Module Industries
- Coulomb Technologies
- DBT USA

- Eaton

- ECOtality

- Efacec

- Elektromotive

- Erg-go

- E-Totem

- EV Box

- Evatran/Plugless Power
- EVCharge America

- Evoasis

- EVoCharge

- EVTEC

- EyeOnPower

- Fuji

- General Electric

- General Electric

- GoSmart Technologies
- Green Garage Assoc

- Greenlight AC

- Gridbot

- Lear

- Legrand

- Leviton

- Nichicon

- Optimization Technology
- Park and Power

- Parkpod

- Pep Stations

- Plug Smart

- RWE

- Schneider

- SemaConnect

- Shorepower

- Siemens

- SPX Service Solutions
- Verdek

- WiTricity

EV Manufacturers

- Azure Dynamics
- Bright Automotive
- Chevrolet

- Coda

- Electric Mobile Cars
- EV Autos

- Fiat

- Fiskers

- Ford

- Honda

- Mitsubishi

- Modec

- Nissan

- ProTerra

- Smart

- Tata

- Tesla

- Think

- Via Motors

- ZWheelz

EVSE Integrators & Service
Providers

- Ace Technologies

- Better Place

- eVgo by NRG Energy

- GridPoint

- Power Tagging Technologies
- Volta

- Xtreme Power

EVSE Infrastructure Installers
- Hubbell Wiring Device

- Local Electricians
- LVI Energy

Automobile Dealerships

- Chevrolet
- Gulf States Toyota
- Nissan

Utilities

- Austin Energy

- Bluebonnet Electric Cooperative

- City of Bastrop Electric Utility

- CPS Energy

- Georgetown Utilities

- Guadalupe Valley Electric
Cooperative

- New Braunfels Utilities

- Oncor Electric Delivery

- Pedernales Electric Cooperative

- San Marcos Electric Utility

- Sumter Electric Cooperative

- Texas Electric Cooperative
Association

- Texas Public Power Association

- TXU Energy

Channel Partners
- Enterprise Rent-a-Car

Financial & Payment Integrators

- Credit Card Companies
- Liberty Plug-Ins

Texas River Cities Plug-In Electric Vehicle Initiative
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Table 5-29. TRC PEV/EVSE Ecosystem — Active Influencers

Local Government

Alamo Area Council of
Governments

Austin-San Antonio Corridor
Council

Capital Area Council of
Governments

Capital Area Metropolitan
Planning

Capital Metro (Austin)
Central Texas Clean Cities
City of Austin

City of Boerne

City of Cedar Park

City of Dripping Springs
City of Elgin

City of Garden Ridge

City of Georgetown

City of Houston

City of Kyle

City of Pflugerville

City of Round Rock

City of San Antonio

City of San Marcos

City of Schertz

City of Seguin

City of Taylor

Comal County Engineers
Greater Austin Chambers of
Commerce

New Braunfels Chambers of
Commerce

North Central Texas Council
of Governments

Travis County

Travis County Facilities
Management Department
VIA (San Antonio Bus
Transit)

State Government

- Electric Reliability Council of
Texas

- Lower Colorado River Authority

- Public Utility Commission of Texas

- Texas Commission of
Environmental Quality

- Texas Department of
Transportation

Federal Government

- Department of Energy

- Department of Transportation

- Environmental Protection Agency
- Internal Revenue Service

Research Entities/Collaboration

- Build San Antonio Green

- Center for the Commercialization
of Electric Technologies

- CleanTX Foundation

- Clinton Climate Initiative

- EDF

- Electric Power Research Institute

- Environment Texas

- Houston Advanced Research

- Mission Verde Alliance

- Pecan Street

- Plug-In Texas

- San Antonio Clean Technology
Forum

- South Central Partnership for
Energy

- Southwest Research Institute

- Southwest Research Institute

- Texas Renewable Energy Industry
Association

- US Green Building Council

Universities

- Southwestern University

- Texas A&M

- Texas State University

- University of Texas - Austin

- University of Texas - San
Antonio

Industry Consultants
- EcoGreen Hotel

- Good Company

- ICF International

- SAIC

- Tuttle Consulting

5.8 Implications of Adhering to ERCOT Policies and Guidelines

Understanding that there may be a new major electricity-consuming source in the state, ERCOT
is proactively interested in understanding the market. Today, there are no connections between
ERCOT and EVSE. However, that is expected to change as EVSE and PEVs become more
prevalent. Therefore, it would behoove TRC to invest the time to determine where there may be
future activities between ERCOT, utilities, and EVSE operators.
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This should be done on several fronts:
m QOperational - ERCOT programs that may directly or indirectly effect EVSE operations

B Interoperability/integration — What devices, systems, and/or applications need to be integrated
to allow ERCOT to influence EVSE activities?
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ADDENDUM C
UTILITY AND PRIVATE EVSE BUSINESS MODEL TEMPLATES

Please refer to the Utility and Private EVSE Business Model Template Excel® workbooks
accompanying this report.
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Section 6
EVSE TECHNOLOGY INTEROPERABILITY ROADMAP

6.1 Overview

Successful and seamless integration of technologies, systems, and applications will be imperative
to the success of the plug-in electric vehicle (PEV)/electric vehicle supply equipment (EVSE)
industry. Historically, system integration has been a challenge for utilities and their vendors, due
in large part to proprietary systems and technologies. This challenge will significantly increase
because the PEV is a technology with the ability to cross jurisdictions, networks, and service
territories at will. The PEV and EVSE ecosystem needs to address this challenge, as the ability to
allow PEV owners to have a hassle-free driving and charging experience will accelerate the
growth of the industry.

The Texas River Cities Plug-In Electric Vehicle Initiative (TRC) stakeholders went through a
rigorous and structured process to identify and prioritize the key integration points between the
technologies. This section describes the process used, provides documentation on the key
components requiring integration, identifies and prioritizes integration points, and suggests a
timeframe for development. In total, 194 integration points were documented, with 49 identified
as priorities.

6.2 Recommendations

Recommendation 1

Convene a subteam to develop and execute a plan for addressing the highest priority
integration/interoperability issues outlined in Section 6 — those addressable at the regional level,
and identified as critical needs within the next two years.

Recommendation 2

Develop a set of general functional and technical requirements for TRC to recommend utilities
within the TRC region formally adopt for use. These requirements will be the foundation for
selecting technologies, systems, and applications that could be installed in the TRC area as part
of the regional infrastructure interoperability plan.

Recommendation 3
Identify “integration clusters” —groups of integration points that may all be simultaneously
addressed with the adoption of a specification or interoperability standard.

Recommendation 4

Periodically update the included roadmap matrices to reflect new devices, systems, and
applications that would create new integration points.

] TEXAS RIVER CITIES



Section 6

Recommendation 5

TRC will facilitate the investigation of a utility PEV infrastructure reciprocity agreement across
the TRC region, allowing customers of one utility’s network program in the region seamless
access to other utilities’ networks without an additional fee associated with it.

6.3 Methodology for Identifying Integration Points

The primary focus of this subtask was to develop an interoperability roadmap that identifies
where the major integration issues may occur as EVSE and systems are deployed across the TRC
utility service territory. Specifically, some devices, systems, and applications will be confined to
utility service territories, while others will need to operate seamlessly between them. In order to
comprehensively document these integration points, an inventory was developed of devices,
systems, and applications that are or will be deployed as part of the EVSE rollout.

Once the inventory was developed, the interrelationships between each of the devices, systems,
and applications were determined through the development of six integration matrices:

Device to Device
System to Device
. Application to Device

1

2

3

4. Application to System
5. System to System

6

. Application to Application

Subtask leaders were appointed and stakeholders were offered the chance to participate on this
subtask. There were 19 members of the subtask. Conference calls and meetings were held to fill
out the matrices using the process described below:

1. ldentify where integration points may occur between the different components.

2. Identify and prioritize the integration points that are key components to accelerated PEV
adoption, require further development and documentation, and are required in the short term
(less than five years). These were denoted with a “P.”

3. Estimate the timeline required to complete the integration.

As the various matrices were developed and integration points identified, team members
suggested that a time element be included as part of the documentation. This would help the
implementation team determine where to focus its efforts as plans rolled out in the TRC region.
Although it would be very difficult to pinpoint a specific year for each of the integration points,
it was felt that a time range would help prioritize efforts. Experience with other technology and
program activities underway in the utility industry would suggest that timeframes for these
activities could be grouped as follows: 0-2 years, 2-5 years, and 5-10 years.

Table 6-1 lists the six integration matrices, the number of integration points and priority
integration points identified for each. Overall, 194 integration points were identified, with 49 of
these being considered priorities. The matrices document the specific areas where
interoperability standards will need to be developed. They also provide additional insight and
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recommendations for action for the integration points identified as priorities, since these would
logically be the first ones addressed by TRC when deployment activities begin.

Table 6-1. Summary of Integration Points by Matrix

Number of Integration Points

Matrix dentified Number of Priority Integration Points
Device to Device 30
System to Device 36
Application to Device 52 17
Application to System 28
System to System 15 4
Application to Application 33
Total 194 49

6.3.1 Inventory of Devices Requiring Integration

A device is defined as a piece of hardware used to perform a specific set of functions for the
customer or company. Table 6-2 lists the devices will require some form of integration with
other devices, systems, or applications in the future. With respect to coverage, devices may be
located in a specific utility territory, or they may be located throughout the entire TRC.

Table 6-2. Devices Requiring Integration with Systems or Applications

Device Name Description Coverage

PEV Plug-in Electric Vehicle TRC

Dedicated EVSE EVSE used and/or owned by one person Service Territory

Shared EVSE EVSE available to multiple PEV owners TRC

Smart Meter Component of smart grid — records interval data Service Territory

Home Energy Management (HEM) Manages/monitors appliance energy use Service Territory

Gateway

Smart-Grid Communications Node Used to manage and monitor smart-grid Service Territory
communications infrastructure

Smart Thermostat (TSAT) Home thermostat that can be managed remotely by Service Territory
customer and/or utility

Direct Load Control (DLC) Switch Used to turn energy-intensive appliances off and on Service Territory
during a demand-response event

Smart Phone Mobile (cellular) phone with applications that allow TRC

customer to perform various functions, such as EVSE
payment, EVSE location, and charge control

Smart Appliance Home appliance with embedded intelligence and/or Service Territory
remote management capabilities

Home Personal Computer (PC)/Tablet ~ Based in customer’s home, used to monitor energy, Service Territory
dedicated EVSE, and PEV usage

Radio-Frequency Identification (RFID) ~ Used to initiate PEV charging sessions TRC

Tag
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6.3.2

Inventory of Systems Requiring Integration

A system is the software foundation for the basic control and operation of a device. Table 6-3
lists systems that will require integration with other devices or applications. Note that since
several of these may be legacy utility systems, integration efforts will be more complicated.

Table 6-3. Systems Requiring Integration with Devices or Applications

System Name Description Coverage
PEV Onboard Telematics System Manages PEV activities in the car (e.g., OnStar®) TRC
EVSE Management System Remotely manages, monitors, diagnoses, and supports TRC
EVSE
Advanced Metering Infrastructure Element management system for smart meters Service Territory

(AMI) Headend

Meter Data Management System

Central database for collection of smart-meter data

Service Territory

Smart Grid Communications Remotely manages, monitors, diagnoses, and supports Service Territory
Network Management System communication devices

(NMS)

Demand-Response Management Element management and control system for utility Service Territory
System demand-response (DR) programs

HEM System Monitors and manages customer appliance usage Service Territory
Distribution Management System Monitors and manages utility distribution devices Service Territory
(DMS)

Customer Information System (CIS)  Central system for customer billing and demographic Service Territory

information

6.3.3

Inventory of Applications Requiring Integration

Applications are software developed to perform specific actions through the control of a device
or to collect and analyze information from devices, systems, or other applications. Table 6-4
shows the applications list developed by the subteam, realizing that this list will grow
significantly as the market grows and customers require increased value and information.

Table 6-4. Applications Requiring Integration with Devices or Systems

Application Name Description Coverage

EVSE Locator Identifies and locates charging stations TRC

EVSE Provisioning/ Monitoring Provides remote EVSE operations, monitoring, and TRC
troubleshooting by owner or service provider

EVSE Reservation Application Provides customers the ability to reserve shared EVSE ~ TRC
in advance of arrival

EVSE Payment Application Payment process for use of EVSE TRC

Basic EVSE Charge Manual charge TRC

Customer-Control EVSE Charge Automated charging based on specific user Service Territory
requirements and rates

Utility-Control EVSE Charge Automated charging based on specific utility operational ~ Service Territory

requirements

6-4
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Application Name Description Coverage
Workplace-Control Advanced EVSE Optimizes specific utility rates (e.g., demand charge TRC
Charge limiting)
Utility Customer Portal Allows customers to view their interval electricity usage  Service Territory
from their smart meter
Customer Appliance Monitoring Monitors customers appliance energy usage Service Territory
Demand-Response Event notification, execution, monitoring, and Service Territory

verification of a utility-sponsored (and customer-
accepted) load-control event

Voltage Monitoring Systematic monitoring of secondary distribution Service Territory
voltages

Transformer Load Monitoring Systematic monitoring of transformer loading Service Territory

Integrated Volt/Var Management Management of capacitor banks and other equipmentto  Service Territory

achieve utility operational goals
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6.3.4 Integration Matrices

Tables 6-5 through 6-10 are the matrices developed to identify the integration points between devices, systems, and applications. The
numbers in the cells below are the integration-point identification numbers. The numbers in red with a P were determined by the
subteam to be priority integration points. These will be the ones to investigate first as part of the implementation plan.

Table 6-5. Device to Device

Device
Device ppy | Dedicated | Shared Smart HEM Cor?wrrrrllirr:}ff;i(:)ns Smart DLC Smart Smart Home RFID
EVSE EVSE Meter Gateway Node TSAT Switch | Phone | Appliance | PC/Tablet Tag

PEVs 1P 2P 3P 4 5 6
Dedicated EVSE 1P 7P 8P 9 10 11
Shared EVSE 2P 12P 13 14P 15P
Smart Meter P 12P 16 17 18 19 20 21
HEM Gateway 3P 8P 16 22 23 24 25 26 27
Smart-Grid
Communications 9 13 17 22 28
Node
Smart TSAT 18 23 29 30
DLC Switch 19 24 28
Smart Phone 4 10 14P 25 29
Smart Appliance 20 26
Home PC/Tablet 5 11 21 27 30
RFID Tag 6 15P
Red/P = Priority
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Table 6-6. System to Device

Device
System PEV Dedicated | Shared | Smart HEM Coinnlirr:g;?ons Smart | DLC Smart Smart ngg}e RFID
EVSE EVSE Meter Gateway TSAT | Switch Phone | Appliance Tag
Node Tablet
PEV Onboard 31 34p 41P 62
Telematics System
EVSE Management 32 35P 42p 45 63 66P
System
AMI Headend 36 46 51
Meter Data
Management System 37 47 52
Smart-Grid
Communications NMS 38 48 5 60
Demand-Response 39 43 49 53 56 58 61
Management System
HEM System 33 40 50 54 59 64 65
DMS 44 57
CIS
Red/P = Priority
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Table 6-7. Application to Device

Application

Device

PEV

Dedicated
EVSE

Shared
EVSE

Smart
Meter

HEM
Gateway

Smart-Grid
Communications
Node

Smart
TSAT

DLC
Switch

Smart
Phone

Smart
Appliance

Home
PC/
Tablet

RFID Tag

EVSE Locator

67

79

104

EVSE Reservation

68

80P

105

115P

EVSE Provisioning /
Monitoring

71P

81P

96

Basic EVSE Charge

69

72P

82P

116P

Customer-Control
EVSE Charge

73P

a1

111

Utility-Control EVSE
Charge

74P

83P

92

Workplace-Control
Advanced EVSE
Charge

75P

84p

117P

EVSE Payment
Application

70

76P

85P

106P

112

118P

Utility Customer Portal

87

93

107

113

Customer Appliance
Monitoring

77

94

101

108

109

114

Demand Response

78

86

95

97

102

103

110

Voltage Monitoring

88

98

Transformer Load
Monitoring

89

99

Integrated Volt/Var
Management

90

100

Red/P = Priority
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Table 6-8. Application to System

Application

System

PEV
Onboard
System

EVSE
Management
System

AMI
Headend

Meter Data
Management
System

Smart-Grid
Communications
NMS

Demand-
Response
Management
System

HEM System

DMS

CIS

EVSE Locator

119P

EVSE Reservation

120P

EVSE Provisioning /
Monitoring

121P

133

Basic EVSE Charge

122P

Customer-Control
EVSE Charge

123P

139

Utility-Control EVSE
Charge

124p

137

Workplace-Control
Advanced EVSE
Charge

125P

EVSE Payment
Application

126P

145

Utility Customer Portal

131

146

Customer Appliance
Monitoring

127

132

140

Demand Response

128

138

141

Voltage Monitoring

129

134

142

Transformer Load
Monitoring

130

135

143

Integrated Volt/Var
Management

136

144

Red/P = Priority
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Table 6-9. System to System

System
System PEV EVSE AMI Meter Data Smart Grid FE:sngi;e
Onboard | Management Management | Communications P HEM System | DMS Cls
System System Headend Svst NMS Management
ystem System

PEV Onboard System 147P
EVSE Management System 147P 148P 149P 150P
AMI Headend 151 152 153 154 155
Meter Data Management 151 156 157
System
Smart-Grid Communications 148P 15 158 159 160
NMS
Demand-Response 149P 153 158 161
Management System
HEM System 150P 154 156 159 161
DMS 160
CIS 155 157

Red/P = Priority
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Table 6-10. Application to Application

Application

Application

EVSE
Locator

EVSE
Reservation

EVSE
Provisioning/
Monitoring

Basic
EVSE
Charge

Customer-
Control
EVSE
Charge

Utility-
Control
EVSE
Charge

Workplace-
Control
Advanced
EVSE Charge

EVSE
Payment
Application

Utility
Customer
Portal

Customer
Appliance
Monitoring

Demand
Response

Voltage
Monitoring

Transformer
Load
Monitoring

Integrated
Volt/Var
Management

EVSE Locator

162P

163

EVSE Reservation
System

162P

164

165

166

167

168

169P

170

EVSE
Provisioning/
Monitoring

164

171

172P

173

174

Basic EVSE
Charge

165

171

175P

176

177

Customer-Control
EVSE Charge

166

178P

179

180

Utility-Control
EVSE Charge

167

181P

182

183

184

185

186

Workplace-Control
Advanced EVSE
Charge

168

187P

EVSE Payment
Application

169P

172P

175P

178P

181P

187P

Utility Customer
Portal

163

182

188

189

Customer
Appliance
Monitoring

173

176

179

188

190

Demand
Response

170

174

177

180

183

189

190

191

192

193

Voltage Monitoring

184

191

194

Transformer Load
Monitoring

185

192

Integrated Volt/Var
Management

186

193

194

Red/P = Priority
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6.4 Priority Integration Point Roadmaps

The process used to identify the integration points is complex and encompassing. In addition to
intersecting devices, systems, and applications, integration points also cross service territories
and city boundaries. Figure 6-1 illustrates the complexity and challenge of the interoperability
required to monitor and manage PEV and EVSE activities across the TRC. Figure 6-2 is an
example of a potential future activity: aggregation of PEV loads for a demand-response event.
This activity will require the integration of devices (PEVs, shared EVSE, and dedicated EVSE)
and systems (PEV onboard telematics and EVSE management) to enable the new application
called Demand Aggregation.

Figure 6-1. Integrating Smart Grid and EVSE Infrastructure in the TRC Region

PEV1
PEV3
NG
Shared
Shared EVSE
EVSE . Shared
" EVSE
ﬁ v
Shared
EVSE a
Customer Information System Customer Information System
Smart Grid Network Monitoring System Demand Response Management System
n AMI Headend Distribution Management System
E Meter Data Management System
w
= Home Energy Management System
v
5 Demand Response Management System
Distribution Management System
EVSE Management System
|
PEV Onboard Telematics System
Utility Customer Portal Demand Response
Utility Control EVSE Charge
(2]
2
Ic_—) Transformer Monitoring
< Basic EVSE Charge
9 —
| EVSE Locator
& —
o EVSE Reservation Application
< —_—
EVSE Payment Application
|
Workplace Control EVSE Charge
SERVICE TERRITORY #1 SERVICE TERRITORY #2
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Figure 6-2. Device, System, and Application Integration Example

5 PEV1

PEV3

PEV2

Shared
ﬁ‘— Shared Shared EVSE
EVSE EVSE

. Shared
" EVSE L

— | —> PEV Onboard Telematics System

Demand Aggregation Application

L5 EVSE Management System

SERVICE TERRITORY #1 SERVICE TERRITORY #2

After identifying, documenting, and prioritizing the key integration points, the team developed
roadmaps for all integration points identified as priorities that warrant immediate consideration.
These roadmaps provide a visual representation for moving forward in the next phase, clearly
showing the relationship among all priority integration points.

Figure 6-3 shows the priority integration points for all systems, devices, and applications
required in the next two years for like components. An integration point is represented as a

connecting line. For example, the PEV has two priority integration points, one with the dedicated
EVSE and another with the shared EVSE.
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Figure 6-3. Priority Integration Points Required in the 0-2 Year Timeframe

Dedicated EVSE
PEV

Shared EVSE RFID Tag

EVSE Mgmt System PEV Onboard Systems

EVSE Provisioning/Monitoring

EVSE Payment App

Basic EVSE Charge

APPLICATIONS SYSTEMS

Figures 6-4 to 6-6 show these relationships as well, but also show priority integration points
among dissimilar components. These integration points are listed within the box for each
component. For example, the RFID tag device in Figure 6-4 has an integration point with the
shared EVSE device, but it also has integration points with basic EVSE charge, EVSE
reservation, and EVSE payment applications. The RFID tag device also has an integration point
with the EVSE management system.

Note that the PEV does not have any priority integration points with applications or systems,
only the two devices identified. Also note in Figure 6-6 that the EVSE reservation application
does not have an integration point with another application, but does have an integration point
with the RFID tag device.
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Figure 6-4. Device Priority Integration Points Required in the 0-2 Year Timeframe
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Figure 6-5. System Priority Integration Points Required in the 0-2 Year Timeframe
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Figure 6-6. Application Priority Integration Points Required in the 0-2 Year Timeframe
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Figures 6-7 through 6-10 show these same relationships for all priority integration points in the
two- to five-year timeframe.
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Figure 6-7. Priority Integration Points Required in the 2-5 Year Timeframe
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Figure 6-8. Device Priority Integration Points Required in the 2-5 Year Timeframe
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Figure 6-9. Systems Priority Integration Points Required in the 2-5 Year Timeframe
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Figure 6-10. Applications Priority Integration Points Required in the 2-5 Year Timeframe
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6.5 Documentation of Priority Integration Points

The primary focus of the activities described above was to document the integration points that will occur as the PEV/EVSE and
utility/smart-grid industries intersect in the future. The rest of this section provides documentation and timing recommendations for
the 194 integration points. Table 6-11 contains the 49 priority integration points. Table 6-12 contains the entire list of 194 integration
points.
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Table 6-11. Priority Integration Points

ID#

Integration Point

Matrix

Timing

Documentation

1P

PEV - Dedicated EVSE

Device to Device

0-2 years

Initial provisioning enables automatic device recognition for future
charging, similar to a laptop and home wireless router. The EVSE
allows multiple charging levels to optimize charging time with variable
electric rates.

2P

PEV - Shared EVSE

Device to Device

0-2 years

Connection standardization will be required. EVSE accessibility issues
will vary per site type (e.g., workplace, multifamily, public). One EVSE
could serve multiple parking spaces and/or multiple PEVs. Real-time
status of EVSE available to PEV.

3P

PEV - HEM Gateway

Device to Device

2-5 years

The HEM gateway is the hub for monitoring and controlling appliances
in the home. Although it will not control the PEV, it can collect
information from the PEVs onboard systems. Initial provisioning
enables automatic device recognition for future communication, similar
to a laptop and home wireless router. The HEM gateway location will
be important with regard to signal strength and PEV parking location if
using Wi-Fi communication between devices.

7P

Dedicated EVSE — Smart Meter

Device to Device

2-5 years

Several states are considering the requirement to have PEVs metered
as a separate load. Unless utilities and EVSE vendors can find a way
to agree to have acceptable metrology within the EVSE, a separate
meter will need to be installed at the EVSE load panel. Device location
will be important with regard to signal strength if Wi-Fi or ZigBee®
communication is required between devices. Wired communication
would require utility and EVSE collaboration.

8P

Dedicated EVSE — HEM Gateway

Device to Device

2-5 years

Device location will be important with regard to signal strength if Wi-Fi
communication is used between devices. Wired Ethernet
communication would also be possible.

12P

Shared EVSE - Smart Meter

Device to Device

2-5 years

Device location will be important with regard to signal strength if Wi-Fi
communication is used between devices. Wired communication would
require utility and EVSE collaboration. Smart meter has the capability
to track multiple accounts, with fine-granularity time intervals.

14p

Shared EVSE - Smart Phone

Device to Device

2-5 years

The EVSE may use either Wi-Fi or cellular communications. Phone
applications are required. Real-time status of EVSE will be available
via smart phone.
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ID#

Integration Point

Matrix

Timing

Documentation

15P

Shared EVSE - RFID Tag

Device to Device

0-2 years

The EVSE recognizes car characteristics and user account information,
including billing and rate information. The EVSE locks out other users
until current user authorizes early completion or session is complete.

34P

PEV Onboard System — Dedicated EVSE

System to Device

0-2 years

The system sends a message to user in the event of charge
malfunction. The system provides the status of charging to the user via
a web portal or phone application.

35P

EVSE Management System — Dedicated EVSE

System to Device

0-2 years

The EVSE management system is the basic operating system for
EVSE. The system’s key responsibilities include provisioning the
EVSE, monitoring it on an ongoing basis, and alerting the owner if any
issues arise.

41P

PEV Onboard System — Shared EVSE

System to Device

0-2 years

The system displays real-time status, charging-level capabilities, and
location of devices. The system shows device availability in a
reservation system, if applicable.

42P

EVSE Management System — Shared EVSE

System to Device

0-2 years

The EVSE management system is the basic operating system for
EVSE. The system’s key responsibilities include provisioning EVSE,
monitoring it on an ongoing basis, and alerting the operator if any
issues arise. Currently, EVSE management systems are tied to specific
EVSE; hence, a customer wanting to install multiple EVSE types may
need more than one system.

66P

EVSE Management System — RFID Tag

System to Device

0-2 years

RFID tags contain customer information associated with the PEV. This
information is required to connect to an EVSE. The EVSE management
system will allow transfer of information for reservations, billing, and
processing.

71P

EVSE Provisioning/Monitoring — Dedicated EVSE

Application to Device

0-2 years

The EVSE is provisioned with PEV, HEM, phone, and computer. The
application enables users to receive trouble calls, provides status of
charge, and displays charge history. The application analyzes charging
history and available rates for most cost-effective charging.

72P

Basic EVSE Charge — Dedicated EVSE

Application to Device

0-2 years

Full charging is initiated upon connection, with no further human
interaction required.

73P

Customer-Control EVSE Charge — Dedicated
EVSE

Application to Device

2-5 years

Preset charging parameters can be changed by the user during
charging if desired.

74P

Utility-Control EVSE Charge — Dedicated EVSE

Application to Device

2-5 years

Utilities — through customers participating in demand-response
programs — may require the capability to remotely monitor and manage
EVSE operations.
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ID#

Integration Point

Matrix

Timing

Documentation

75P

Workplace-Control Advanced EVSE Charge -
Dedicated EVSE

Application to Device

2-5 years

For workplace businesses, public facilities, or commercial
establishments that have a utility demand-charge component to their
rates, it will be imperative to have the capability to remotely and
automatically manage their EVSE to avoid setting a new peak and
increasing electric costs through higher demand charges.

76P

EVSE Payment Application — Dedicated EVSE

Application to Device

2-5 years

Dedicated EVSE are either for homes or for businesses that can
restrict who uses the EVSE. There may be specific instances where
workplaces may offer fee-based EVSE services, and therefore will
utilize a payment application.

80P

EVSE Reservation Application — Shared EVSE

Application to Device

2-5 years

The reservation process will require a penalty for broken/missed
reservations. It will also require limits for the number of reservations in
a given time period, time period of each reservation, and reservation
advance time. Recurring reservations may be desired for certain
situations such as workplaces.

81P

EVSE Provisioning/Monitoring — Shared EVSE

Application to Device

0-2 years

This application is used to initially to commission an EVSE for use, and
then to monitor it regularly for any event issues.

82pP

Basic EVSE Charge — Shared EVSE

Application to Device

0-2 years

This will allow a PEV owner to charge at a publicly available EVSE.

83P

Utility-Control EVSE Charge — Shared EVSE

Application to Device

2-5 years

Utilities — through customers participating in demand-response
programs — may require the capability to remotely monitor and manage
EVSE operations.

84P

Workplace-Control Advanced EVSE Charge —
Shared EVSE

Application to Device

2-5 years

For workplace businesses, public facilities, or commercial
establishments that have a utility demand-charge component to their
rates, it will be imperative to have the capability to remotely and
automatically manage their EVSE to avoid setting a new peak and
increasing electric costs through higher demand charges.

85P

EVSE Payment Application — Shared EVSE

Application to Device

0-2 years

This application allows the shared EVSE to submit charging
information for hilling purposes.

106P

EVSE Payment Application — Smart Phone

Application to Device

2-5 years

This application should enable payment and charge session initiation
directly from a smart phone by using credit/debit-card numbers, bank
accounts, or other online accounts (e.g., PayPal®). The application
should allow a user-defined monetary limit per session.

115P

EVSE Reservation Application— RFID Tag

Application to Device

0-2 years

This application allows PEV owners to utilize a system to reserve an
EVSE anywhere in the TRC region.
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ID # Integration Point Matrix Timing Documentation
116P Basic EVSE Charge — RFID Tag Application to Device 0-2 years This application is the most common method for initiating a charge
session with an EVSE. The primary challenge is to develop a universal
RFID tag that can be used at any EVSE within the TRC region.
117P Workplace-Control Advanced EVSE Charge - Application to Device 2-5 years The RFID tag will contain specific customer preferences that will tell the
RFID Tag EVSE operator whether the customer is willing to have his or her PEV
disconnected during a demand-response event.
118P EVSE Payment Application — RFID Tag Application to Device 0-2 years The RFID tag contains customer information that is required to
complete the EVSE charging transaction.
119P EVSE Locator — PEV Onboard System Application to System 2-5 years The PEV onboard system is essentially the operating system and
information hub for the PEV. This is the system that provides
information to help locate EVSE. The key issue is to develop an EVSE
locator that includes all EVSE within the TRC region.
120P EVSE Reservation Application — PEV Onboard Application to System 2-5 years The PEV onboard system is essentially the operating system and
System information hub for the PEV. This is the system that provides
information to help locate and reserve EVSE. The key issue is to
develop an EVSE reservation application that allows a driver to reserve
EVSE throughout the TRC region.
121P EVSE Provisioning/Monitoring - EVSE Application to System 0-2 years The EVSE management system is the basic operating system for
Management System EVSE. A key responsibility of the system is to provision EVSE, monitor
it on an ongoing basis, and alert the operator if any issues arise.
Currently, EVSE management systems are tied to specific EVSE;
hence, a customer wanting to install multiple EVSE types may need
more than one system.
122P Basic EVSE Charge — EVSE Management Application to System 0-2 years The EVSE management system will be responsible for monitoring
System EVSE and authorizing charge events.
123P Customer-Control EVSE Charge — EVSE Application to System 2-5 years The EVSE management system will be responsible for authorizing
Management System remote customer charge or charge-suspension events.
124P Utility-Control EVSE Charge — EVSE Application to System 2-5 years The EVSE management system will be responsible for authorizing
Management System remote utility charge or charge-suspension events.
125P Workplace-Control Advanced EVSE Charge — Application to System 2-5 years The EVSE management system will be responsible for authorizing

EVSE Management System

remote workplace charge or charge-suspension events.
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ID # Integration Point Matrix Timing Documentation
126P EVSE Payment Application — EVSE Management | Application to System 0-2 years Currently, this system and application are embedded together as part
System of proprietary EVSE solutions. However, one or both systems will need
to become “open’” if there are to be seamless charging and payment
activities throughout the TRC region.
147P PEV Onboard System — EVSE Management System to System 0-2 years This is the key integration point between the PEV and EVSE. Note that
System there are multiple onboard systems (each auto manufacturer has one)
and EVSE management systems (each EVSE manufacturer has one).
The Society of Automotive Engineers (SAE®) is working on a
communications standard for PEVs. The same effort must take place
with EVSE.
148P EVSE Management System — Smart Grid System to System 2-5 years The EVSE management system relies on a communication system
Communications NMS embedded in EVSE in order to effectively manage the equipment. If the
system cannot connect to an EVSE, it will rely on the smart grid
communications NMS to troubleshoot and diagnose the problem.
149P EVSE Management System — Demand- System to System 2-5 years The EVSE management system controls the activities of the EVSE,
Response Management System including suspending charge events during a peak-load event. The
utility demand-response management system is the system that
authorizes (and in the future, monitors) these events.
150P EVSE Management System — HEM System System to System 2-5 years The EVSE management system controls the activities of the EVSE,
including suspending charge events during a peak-load event. The
HEM system is the system customers will use to monitor their energy
usage and load and to remotely authorize the use of such devices as
the dedicated EVSE.
162P EVSE Locator — EVSE Reservation Application Application to Application | 2-5 years EVSE Locator and EVSE Reservation are currently separate
applications. As PEVs and EVSE become more prevalent, drivers will
want to locate and reserve EVSE based on their pre-determined
preferences.
169P EVSE Reservation Application - EVSE Payment | Application to Application | 2-5 years Minimum payment at time of reservation could be required to reduce
Application the number of broken reservations.
172P EVSE Provisioning/Monitoring — EVSE Payment | Application to Application | 0-2 years In the event of a problem with a payment session, the operator may
Application need to monitor, troubleshoot, and diagnose the issue with the EVSE.
175P Basic EVSE Charge — EVSE Payment Application to Application | 0-2 years The specific charge information from the EVSE will flow into the EVSE
Application payment application to complete the transaction.
178P Customer-Control EVSE Charge — EVSE Application to Application | 2-5 years The EVSE payment application will need to know and document if a

Payment Application

session was interrupted at the PEV customer’s request.
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ID # Integration Point Matrix Timing Documentation
181P Utility-Control EVSE Charge — EVSE Payment Application to Application | 2-5 years The EVSE payment application will need to know and document if a
Application session was interrupted at the utility’s request.
187P Workplace-Control Advanced EVSE Charge — Application to Application | 2-5 years The EVSE payment application will need to know and document if a
EVSE Payment Application session was interrupted at the workplace’s request.
Table 6-12. The 194 Identified Integration Points
ID # Integration Point Matrix Timing Documentation

1P PEV - Dedicated EVSE Device to Device See Table 6-11 above.

2P PEV - Shared EVSE Device to Device See Table 6-11 above.

3P PEV - HEM Gateway Device to Device See Table 6-11 above.

4 PEV - Smart Phone Device to Device 2-5 years The customer will be able to access information on the PEV via smart
phone.

5 PEV - Home PC/Tablet Device to Device 2-5 years The customer will be able to access information on the PEV via home
PCltablet.

6 PEV - RFID Tag Device to Device 0-2 years Each owner who wants to use a shared EVSE system needs an RFID
tag.

7P Dedicated EVSE - Smart Meter Device to Device See Table 6-11 above.

8P Dedicated EVSE — HEM Gateway Device to Device See Table 6-11 above.

9 Dedicated EVSE — Smart-Grid Device to Device 2-5 years For homes without HEM systems, the smart-grid communications node

Communications Node will be the smart-grid device to communicate with the EVSE.

10 Dedicated EVSE — Smart Phone Device to Device 2-5 years The customer will be able to monitor/control the activities of a dedicated
EVSE remotely with a smart phone.

11 Dedicated EVSE — Home PC/Tablet Device to Device 2-5 years The customer will be able to monitor/control the activities of a dedicated
EVSE remotely with a home PCitablet.

12P Shared EVSE — Smart Meter Device to Device See Table 6-11 above.

13 Shared EVSE - Smart Grid Communications | Device to Device 2-5 years The smart grid communications node will be the smart grid device to

Node communicate with a shared EVSE that can be monitored by the utility.
14P Shared EVSE — Smart Phone Device to Device See Table 6-11 above.
15P Shared EVSE — RFID Tag Device to Device See Table 6-11 above
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ID #

Integration Point

Matrix

Timing

Documentation

16

Smart Meter - HEM Gateway

Device to Device

2-5 years

Depending on the meter solution, meters may contain the
communications gateway to manage other home devices. ZigBee®-
enabled meters are an example of this architecture.

17

Smart Meter — Smart Grid Communications
Node

Device to Device

0-2 years

The smart grid system uses either nodes or collectors to
manage/monitor smart meters.

18

Smart Meter — Smart TSAT

Device to Device

2-5 years

AMI solutions with demand-response capabilities will either use the
meter or an HEM system box controller as the central gateway to
manage, monitor, and communicate with devices such as the smart
TSAT.

19

Smart Meter — DLC Switch

Device to Device

2-5 years

AMI solutions with demand-response capabilities will either use the
meter or an HEM system box controller as the central gateway to
manage, monitor, and communicate with devices such as the DLC
switch.

20

Smart Meter — Smart Appliance

Device to Device

5-10 years

AMI solutions with demand-response capabilities will either use the
meter or an HEM system box controller as the central gateway to
manage, monitor, and communicate with smart appliances.

21

Smart Meter — Home PC/Tablet

Device to Device

5-10 years

The smart meter may have the capability to push interval data to the
home PCltablet or HEM gateway to allow the customer to perform near-
real-time load monitoring.

22

HEM Gateway — Smart Grid Communications
Node

Device to Device

The HEM gateway will communicate with the smart grid communications
node. This will allow home energy data to be transferred to the node to
allow for use with distribution monitoring applications.

23

HEM Gateway — Smart TSAT

Device to Device

2-5 years

AMI solutions with demand-response capabilities will either use the
meter or an HEM system box controller as the central gateway to
manage, monitor, and communicate with devices such as the smart
TSAT.

24

HEM Gateway — DLC Switch

Device to Device

2-5 years

AMI solutions with demand-response capabilities will either use the
meter or an HEM system box controller as the central gateway to
manage, monitor, and communicate with devices such as the DLC
switch.

25

HEM Gateway — Smart Phone

Device to Device

2-5 years

The HEM gateway will connect with the smart phone to allow the
customer to view energy and appliance activities using the utility
customer portal or customer appliance-monitoring application.
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ID # Integration Point Matrix Timing Documentation

26 HEM Gateway — Smart Appliance Device to Device 6-10 years AMI solutions with demand-response capabilities will either use the
meter or an HEM system box controller as the central gateway to
manage, monitor, and communicate with smart appliances.

27 HEM Gateway — Home PC/Tablet Device to Device 2-5 years The HEM gateway will connect with the home PCltablet to allow the
customer to view energy and appliance activities using the utility
customer portal or customer appliance-monitoring application.

28 Smart Grid Communications Node — DLC Device to Device 2-5 years If there is no HEM system or home-area network (HAN) in the home,

Switch and the utility wants to use its smart grid infrastructure for local demand-
response management, the smart grid communications node can
communicate with the DLC switch to execute the event.

29 Smart TSAT — Smart Phone Device to Device 2-5 years Some smart grid deployments will utilize the TSAT as the main gateway
or in-home display for home energy management. This integration will
give the customer the ability to monitor and control the TSAT using a
smart phone. Nest® thermostats are an example of this functionality.

30 Home PC/Tablet — Smart TSAT Device to Device 2-5 years Some smart grid deployments will utilize the TSAT as the main gateway
or in-home display for home energy management. This integration will
give the customer the ability to monitor and control the TSAT using a
home PCltablet.

31 PEV Onboard System — PEV System to Device 0-2 years The PEV onboard system monitors PEV usage attributes. It will also be
the connection point for other systems and applications requiring PEV
information.

32 EVSE Management System — PEV System to Device 2-5 years The PEV has information that the EVSE management system requires in
preparation for a charge event.

33 HEM System — PEV System to Device 2-5 years The HEM system needs the ability to monitor the PEV to understand
how much energy will be required to charge the battery.

34P PEV Onboard System — Dedicated EVSE System to Device See Table 6-11 above.

35P EVSE Management System — Dedicated System to Device See Table 6-11 above.

EVSE

36 AMI Headend — Dedicated EVSE System to Device 2-5 years Dedicated EVSE may contain an additional meter to measure the
associated load. If it is a smart meter, it will need to connect to the AMI
headend.

37 Meter Data Management System — System to Device 2-5 years Dedicated EVSE may contain an additional meter to measure the

Dedicated EVSE

associated load. If it is a smart meter, its data will be stored in the meter
data management system.
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ID # Integration Point Matrix Timing Documentation
38 Smart Grid Communications NMS — System to Device 2-5 years Dedicated EVSE with communications capabilities will be monitored by
Dedicated EVSE the smart grid communications NMS to ensure ongoing connectivity.
39 Demand-Response Management System — System to Device 6-10 years The demand-response management system will need to monitor the
Dedicated EVSE dedicated EVSE to determine if it is operating at the time of a demand-
response event, and whether it has been controlled if needed.

40 HEM System — Dedicated EVSE System to Device 2-5 years The HEM system will need to monitor the activities of the dedicated
EVSE as part of its overall functionality.

41P PEV Onboard System — Shared EVSE System to Device See Table 6-11 above.

42P EVSE Management System — Shared EVSE | System to Device See Table 6-11 above.

43 Demand-Response Management System — System to Device 6-10 years The demand-response management system will need to monitor the

Shared EVSE shared EVSE to determine if it is operating at the time of a demand-
response event, and whether it has been controlled if needed and
approved by the EVSE and/or PEV owner.

44 DMS - Shared EVSE System to Device 6-10 years If the shared EVSE has meter or other smart grid monitoring capabilities
(e.g., voltage), it may be integrated with the DMS to help the utility
monitor grid activities.

45 Smart Meter — EVSE Management System System to Device 2-5 years Dedicated EVSE may contain an additional meter to measure the
associated load. If it is a smart meter, it will need to connect to the EVSE
management system to provide charge event data.

46 AMI Headend — Smart Meter System to Device 0-2 years This is a fundamental integration requirement of any smart grid
deployment.

47 Meter Data Management System — Smart System to Device 0-2 years This is a fundamental, although indirect, integration requirement of any

Meter smart grid. The integration points are meter — AMI headend — meter data
management system.

48 Smart Grid Communications NMS — Smart System to Device 0-2 years The smart grid communications NMS is primarily responsible for

Meter monitoring and reporting on device activity. It needs to be integrated with
the meter communications module, either directly or indirectly, to
upgrade firmware and identify events and anomalies.

49 Demand-Response Management System — System to Device 2-5 years Depending on the type of AMI and HAN system deployed, the demand-

Smart Meter

response management system may require the meter to communicate
with demand-response devices using ZigBee® protocol. In this solution,
the meter is the gateway for demand-response activities and appliance
monitoring and control.
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50 HEM System — Smart Meter System to Device 2-5 years The HEM system may require direct access to the meter to collect real-
time interval data for monitoring and control applications. The advanced
HEM system will utilize interval meter data to proactively manage energy
usage and load levels throughout the day. This integration will allow
homeowners to remotely monitor their usage for cost or overload issues.
It will also allow utilities (with the customer’s permission), to monitor and
control appliances during peak or emergency conditions.

51 AMI Headend - HEM Gateway System to Device 2-5 years Some AMI systems may not allow direct access to the meter for data. In
this case, the AMI headend would push near-real-time data to the
gateway when access is enabled.

52 Meter Data Management System — HEM System to Device 2-5 years The HEM gateway will store meter data from the meter data

Gateway management system for historical analysis and comparison.
53 Demand-Response Management System — System to Device 5-10 years The HEM gateway is the key connectivity point between the utility
HEM Gateway demand-response management system and the customer appliances
that may be managed during a demand-response event.

54 HEM System — HEM Gateway System to Device 2-5 years The HEM system is the operating system that resides on the HEM
gateway

55 Smart Grid Communications NMS — Smart System to Device 0-2 years The smart grid communications NMS is the operating system that

Grid Communications Node resides on the smart grid communications node. It manages and
monitors all activities associated with the node.

56 Demand-Response Management System — System to Device 6-10 years Some utility smart grid architectures utilize the smart grid

Smart Grid Communications Node communications node as the gateway for demand-response event
management.

57 DMS - Smart Grid Communications Node System to Device 6-10 years Smart grid communications nodes collect basic grid operating data (i.e.,
volts, amps, faults, outage notifications, and restoration timestamps) that
can be collected by the DMS.

58 Demand-Response Management System — System to Device 2-5 years The demand-response management system is responsible for sending

Smart TSAT out commands to demand-response devices during an event. For some
solutions, these commands are routed through a meter or HEM system
gateway to the device. In other cases, the TSAT itself is the primary
device receiving the communications.

59 HEM System — Smart TSAT System to Device 2-5 years The HEM system is the operating system that monitors and manages

appliances and devices in the home, of which one is the smart TSAT