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Brian Peterson, PE

20+ years of experience
Serves as the Director of EV and Energy

National Account Manager for private electric charging
implementation

- Design of more than 6,000 stalls at over 800 sites
- Permitting and utility coordination

Renewable Energy Lead

- Interconnection consulting
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Scott Jaffee, PE

« 10+ years of experience

*  Program Manager on the Smart Columbus Electrification
Program

- Coordinated with MPOs, IOUs, DOTs, cities, counties,
consultants, MUDs, charging companies, etc.

Led design of 175+ Columbus fleet chargers
Helped navigate City permitting and zoning processes
Championed EV readiness design




EV Charging Experience
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State of the EV Environment Total U.S. Greenhouse Gas Emissions
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Federal and State Push

« Charging Infrastructure /
Range Anxiety

* Fleet EV Conversion
« Consumer Adoption

« Climate Resiliency
(GHG Emissions)

« Workforce Development

« e-Mobillity / Acftive
Transportation

Safety

ALL DRIVE NEW INNOVATION

Figure ES-2: Recommendations for Direct Current Fast Charging and Level 2 Charging

-
T -

« Pittsburg!
--------- » Wheeling
‘
)
\\
! « Morgantowr
:
)
’
Legend
FHWA Adjusted Urban Area £ Darkersburg - darksburg

Alternative Fuel Corridors
4P EV - Corridor Ready
4 EV - Corridor Pending

Source: Federal Highway Administration

v, A : A DCFC, Rest Area
@ i f ) - . or Service Plaza
p& , Private Location
DCFC, Pi L
® A @ L2. Ohio Attraction
{ L2, State Agency

Location Eligible for
VW Funding

.....

% 3 phase power only
available in one direction

Source: DriveOhio EV Charger Siting Study — June 2020



Local Push

City of Columbus
purchased an
additional 66 fleet EVs
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86 charging ports
installed for City of
Columbus Phase 1
Fleet EV Chargers

S
Experience Center Grand Opening

Managed the Smart Columbus
Electrification Program
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8 charging ports
installed for City of
Columbus Phase 2
Fleet EV Chargers
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« 110/120V at up to 16A « Public charging in locations where an existing panel has + Sites looking for gas station experience
» 20-40 miles of range per night capacity « 25 min charge to get 200+ miles of range
» Best suited for PHEV or smaller « Up to 80 amp, 240V — AC current. « Convenience stores
capacity BEV vehicles where a « Hard wired or plugged into a typical NEMA 14-50 outlet. » Big box
power upgrade is not required ldeal for: « Grocery stores
« Overnight fleet » 480V input service
« 2-8 hour or overnight parking (can generate 65 miles » QOutput is 50kw to 350kw
of range) « Typically, 6 to 16 stalls with additional area
« ROW required for equipment and transformers
» Parking garages (10'x20’)
* Free to customer or charge as desired by Owner « Ufility coordination required
« Load management is available if power service is limited » Need is growing as more EV drivers

« Power your home in event of a power outage hit the road
«  Minimal permitting and engineering required for small
applications
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Key
Considerations

—

. Technology Trends

Process for Identifying Charging Locations
EV Site Development Process

Policy Updates

Permitting

Funding / Rebates

Ownership, Maintenance & Operation

Fleet Conversion

AL S T S A B A

Sighage
10.Construction

11.Designating EV Champion

12.Building EV Connections



Process for Identitying Charging Locations

WHAT’S THE BEST
LOCATION FOR e

TRIP ORIGIN WHAT TYPE OF

CHARGING?

(RESIDENCE)

CHARGING NEEDED?

CHARGING?

FE
T

Identify existing DO NOT
and planned PEV LOCATE A

charging locations @ CHARGER

and their usage

—

==

f=x

==

Use vehicle
registration
data to identify
residential
PEV hotspots

g 1

Identify likely PEV
destinations using
data and local
knowledge

Identify convenient
charging locations:

V-0

CLOSE TO
ORIGIN

Vi Q

MID-TRIP
(INCLUDES
INTER-CITY TRIPS)

V9.

i 47§

CLOSE TO
DESTINATION

&«

Is more charging @

needed at these

locations? @

Potential
public
charging
location

Is
power

available? @

What does it cost to supply
power?

* Vehicle mix (PHEV vs BEV)
Electric range to be added
Average dwell time

Distance from power supply
480V for DCFC / 240V for L2
Demand charge

Power provider

e N
Q"“i

Identify locations
with consumer
amenities and ease
of access

®

Select

L2 or Rank locations
DCFC based on

expected usage,
cost, critical need
and committed
partners



EV Site Development Process

@ &

Concept

Design

Define the user
experience, design
the site and building
based on key
amenities, including
customer services,
charging stations
and solar power.

Site Criteria
Definition
Define the criteria
and development
site requirements
package to support
real estate site
selection and an
exceptional
customer
experience.

Site Assessment

Gain a complete
understanding of the
physical site conditions
including boundaries,
easements,
geotechnical, and

environmental. Confirm

traffic, parking, lighting
and site power
requirements and utility
availability.

® &

Due

Diligence
Meet with local
governing agencies
and utilities to
determine approval
process,
requirements, fees,
and schedule for
building and site
development.

Construction
Documentation
& Permit
Approvals

Create site specific
construction
documents (civil,
architectural,
engineering) for the
site, building and
charging stations.
Submit client
approved plans to AHJ
for review and
approvals.

Construction

Administration

Support contractor
bidding, shop
drawing reviews,
address RFI's, and
conduct site
observations
including final punch
walk and closeout.

Tl

Prototype /
Design
Standards

Agreement
Document site and
building design
standards. Perform
periodic updates as
needed to document
design
enhancements and
options.



Private Development Project Timeline

Site Design
Activation

Selection of actual
location with sketch
and photo sim

Landlord
Approval

lterations between
CD50 and CD100
with landlord

Site
Selection

MLA will aid in this
Process.

14

Design &
Permitting

CD100 designs

Concept, CD50,

Construction

Weather and lead
time dependent.

4105
Months

Typical based on
averages.
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Policy Updates

EV Readiness

- Job hubs and opportunity zones
Zoning / parking codes

- Cross-jurisdictional relationships
Standards

- Regional benefit of specifications

Permitting

3. Electric Vehicle Supply Equipment Standards

Minimum standards or required design of charging equipment or charging station infrastructure.
These standards are often combined with minimum requirements for EV charging installations

{see best practice #5).

]

LT HE
AT S

PARKING

EXCEPT
ELECTRIC
VEHICLE

CHARGING

G

&

Typical Ordinance Includes Language Example
Spacification: City, State:  Taxt:
May reqguire that EVVSE meet standards Atlanta. GA “Inztallation of EVSE shall meet National
found in the Mational Electric Code. ' Electric Code article 625..."
“Battery charging stafion outlels and
Montgomery | conneclor devices shall be na less than 36
County, MD | inchas and no higher than 48 inches from
Often specifies that EVSE must be the surface where mounted.”
mounied,
s [Nday specify on what EVSE “Equipment mounted on padestals, lighting
should be mounted. posts, bollards, or other devices far on-
«  Often specify at what haight Chelan. WA street charging station shall be designed
EWSE should ba mounted. ' and located as to not impede pedestrian
+  Often specify that EVSE should travel or create trip hazards within the right-
be installed 50 as not to be a of-way”
trippdryg hazard.
»  May require a retraction device “Cords shall be retractable or have a place
or place to mount cords. te hang the connector and cord sufficiently
» May specify that cords should New above tljre- padastnan surfacea, A:ny cords
not cross walkways. Orleans, LA connecling the charger to a vehicla shall be
configured 50 that they do not cross &
driveway, sidewalk, or passenger unloading
area.”
May specify other standards that EVSE St Louis ‘EVCS padestals shall be designad to
should comply with, Park, M minimize potential damage by accidents,




Permitting Considerations

Permits needed

. . hargi ion Inside R/W
Length of permit reviews ¢ “'9,,'23,3:‘,’:;?3;,‘;/"3@ /

. . Building Permit: No
Application process Electrical Permit: No
Construction Permit: Yes

R/W Permit: Yes

Annual fees

Cross-Jurisdictional

Submit building permit plan and
permit application

Building Permit

\

=

E

1

4

= Check with electrical supplier on Once building permit approved, electrical
9 power consumption needs contractor applies for electrical permit
1

G

aa

w

v

Plan submitted for routing
N/A
Upon plan approval, permits can be acquired

2
o2
P
o E
va
2

1

£3
g\.
°¢
(@)
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Charging Station Inside R/W
Power from Private Property

Building Permit: Yes
Electrical Permit: Yes
Construction Permit: Yes
R/W Permit: Yes

Submit building permit plan and
permit application

V

Once building permit approved, electrical
contractor applies for an electrical permit

v

Once building and electrical permits are
approved, apply for construction and R/W
permits

Plan submitted for routing

Upon plan approval, permits can be acquired
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Funding / Rebates

« OEPA - VW Seftlement funds
« US Infrastructure Bill

« US Department of Energy

o Utility programs

» Private grant programs

« Appalachian Regional Commission (ARC) — Workforce

Opportunity, Area Development Program

=Chargepoin:

&N




Ownership,
Maintenance
and Operation

« Who owns public charging?

« Who is paying for the powere

* Who is enforcing regulations of sitee chargepol, "= s
 Who reviews charging data, utility

Station Usage

18

.
b I | |S, eTC . 2 Messages 30 Days (M-F Station Status
Categor Time of Day
Driver Tip This may be a police/ city vehicle charge only. I've spent an hour driving and on foot, talking to multiple officers and | n Map
: 1
Driver Tip This may be a police/ city vehicle charge only spent an hour driving and on foot, talking to multiple officers and | E @ InUse
&
£ @ Available
E Porls Not Ready
Light Moderate Heavy 167 ot Ready
<3hrs 56hrs > hrs Watch List
@ nNeeds Service
Past Announc
Real Time Power Unigue Drivers Sessions Average Session Length
. Lasi E
Ceiling "
485 kW
5
\ 37h 43m
10
05
——— 3h 8m Charging 34h 35m Idle
7.67 kw ,
0
1 g s
a e - JJ o = Apr May Jun Jul Aug Sep
Financials Environment Energy
Se: Fee Hetime in MWh
5
$1’72500 Here's how EV charging has helped:
10
You've dispensed 14.4 MWh of electricity over the last You've avoided that's like planting
30 days. Recoup your costs by charging a fee
ChargePoint will send you the money. 208736 kg 5‘352 trees :
Estimated monthly cost based on electricity price of greenhouse gas emissions SFS.‘LEELFI%TE;%
$012~ per kKWh.
0
Apr May Jun Jul Aug Sep

Copyright & 2021 ChargePoint, Inc. All rights reserved. Legal | Privacy Policy

Contact Us



Fleet Conversion

Total cost of ownership o N ey e ﬂwl’s

Current fleet status

Electric vehicle model availability

Purchasing options

Vehicle maintenance

Charging

PROVIDE FLOOR MARKING
SHOWING NEC CLEARANCE
AROUND PARKING STALL
DEDICATED FOR EVSE SERVICE
EQUIPMENT PER SPECIFICATION
SECTION 260553,

| = |

20 TOTAL EV SF ACES Tﬁ:s ARE
T

PANEL EV2
— PANEL BV
i I~ PROVIDE VIBRATICN ISOLATICN
_ Y PADS FOR TRANSFORMER,
T ANCHORED PER
MANUFACTURER
XFMR SPECIFICATIONS. COORDINATE
BT WITH MANUFACTURER
— DISC SW. DSWE'
1 POWER MANAGEMENT
CONTROL PANEL IF
| | | REQUIRED BY EV
MANUFACTURER.
Y 1 |

3RD FLOOR ELECTRICAL PLAN ;
@ 3= @

19 |

EXISTING STANDPIPE HOSE VALVE,
MAINTAIN REQUIRED CLEARANCE
PER FIRE DEPARTMENT
REQUIREMENTS

REFER TO EQUIPMENT ELEVATION DETAIL O SHEET 2 FOR MORE INFCRMATION

ENLARGED PLAN
@ ng=ra
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Designating an EV Champion

« At the regional, county, and local levels, who will
be supported from an executive level to lead and
manage EV education, adoption, and charging
efforts?

CHIEF INNOVATION OFFICER

DEPUTY CHIEF INNOVATION OFFICER

PROGRAM MANAGER DEPUTY PROGRAM MANAGER

BUDGET / CONTROLS

« Coordination needed both within and intra
organization

ELECTRIFICATION
PROJECT MANAGER

PROJECT MANAGEMENT

CONSULTANT

City City City

Consultant
Utility Provider
INITIATIVE 1.1
City
Utility Provider
INITIATIVE 1.2
City
Utility Provider

Consultant

Local Clean Cities

Coalition
INITIATIVE 2.1
City
INITIATIVE 2.2
Private Partnership

Electrification

Coalition
INITIATIVE 2.3
City

Local Clean Cities

Coalition

Consultant
Private Partnership

INITIATIVE 3.1
Consultant
INITIATIVE 3.2
Consultant
INITIATIVE 3.3
City
INITIATIVE 3.4
Consultant

WORKING GROUPS

Private Partnership
Electrification
Coalition

City

INITIATIVE 4.1

Private Partnership
Reserach
Consultant

INITIATIVE 4.2
Private Partnership

Local Media

Relations

Consultant
INITIATIVE 4.3
Private Partnership

Ride & Drive
Engagement
Consultant

Consumer

Adoption Campaign

Consultant

INITIATIVE 4.4
Private Partnership

Electrification
Coalition

City

Consultant
INITIATIVE 5.1
City
Local Clean Cities
Coalition
INITIATIVE 5.2
City
Consultant

INITIATIVE 5.3
Private Partnership

Electrification
Coalition

Utility Provider
INITIATIVE 5.4
City
Consultant
INITIATIVE 5.5
City
Private Partnership

PERFORMANCE
MEASUREMENT
Consultant

REPORTING
Consultant

DOCUMENT CONTROL
Consultant

SCHEDULE
Consultant

QUALITY
Consultant

LEGAL / COMPLIANCE

City
University

Department of Energy
- NREL

Private Partnership

Research Consultant

PROGRAM
SUSTAINABILITY

City
Consultant
Private Partnership

COMMUNICATIONS

OUTREACH AND
PLAYBOOK

City

Atlas Public Policy

Public Engagement
Consultant

Private Partnership

Website Consultant

National Media
Relations Consultant

Media Relations
and Social Media
Consultant

BT

City
Local Clean Cities
Coalition

Private Partnership

Electrification
Coalition
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Construction Lessons Learned

« Aftentfion to detail in the design phase
* Inspection changes and requests

« Construction staging area identified

« MOT

« Signage

« Coordinatfing utility & transformer

« Coordinating energization
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Signage and Route Planning

SERVICES FOR ROUTE
PLANNING AND PAYMENT

« USDOE - Alternative Fuels
Data Center

* Plug Share

« ChargePoint Network

« Charge Hub

« Waze and Google Maps

AS CARS GO ELECTRIC,
CHARGING NAVIGATION IS
BUILT INTO THE VEHICLE
SOFTWARE

TRADITIONAL SIGNAGE UPDATES

« Gas exits identified on interstates

* Do new signs show type of
charging (L2 or DCFC) or just that
charging exists



Building EV Connections

» —_—
le O& _— e
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% \\\ fgf Py
e w & The Future of Smart Mobility
! o
RTP >

i Cct THE INTERNATIONAL COUNCIL ON
Clean Transportation

@ Electrification & )] NREL

Coa | It IO n NATIONAL RENEWABLE ENERGY LABORATORY

SM EASTGATE
‘BI o Regional Council of Governments
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FAST CHARGING
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Questions & Answers




