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Introduction
Electric Vehicles (EVs)

Mobility in Smart City

Fastly growing trend of the number of EVs
Lack of EV charging infrastructure
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Introduction
Comparison of the current emergency services

(refueling vs. recharging)

Emergency service flow (the out-of-gas condition)
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Introduction
Demand of EVs Users in current stage of EV emergency

charging service (ECS)
Demand survey in 2022 (ECS for out-of-powered EVs)

Checked EV users for ECS demand Good
30%
Y 13% N 23% N 48% N 26%
N 87% Y 77'/.. Y 52% Y 74% Do
Out-of-power experience Reroute for EV charging Coupler type Experience of long Satisfaction with
Etc absence experience waiting at charging station the limited towing service
' mbeded Bad
App
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Extra EV Y
charge Call Good 0
damage 98%
57% i 64% 84%
Concerned factors Method of service Stated preference Intention to use

when towed request for new service (ECS) the new service (ECS)
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development
Being developed ECS in many countries

BoostEV :

IS AN ON-DEMAND MOBILE EV

GHARGING &
NETWORK,

LIKE UBEREATS FOR HUNGRY EVS

SparkCharge's new platform lets drivers
order up a fast charge anytime, anywhere

\

THENINERASTRUGTURE

Introduction
Early stage of EV emergency charging service(ECS)

By Charles Morris

he EV cooaystem s a work in progress, and
when B comies o charging in frastructuge.
there are some ey pleces missing from the

puazzle. There will sugely be 2 need for some
form of portable changing on demand, and this ks the
niche that SparkCharge is looking 1o Gll with s pew
app platform, BoostEY. The company’s modular, pos-
table system—called the Roadie—is designed to make
D fast ch arging mabile, Now, EX drivers can order
acharge al the push of a buton on a smartphone app
1'|E'|n']!' you miB]n order o rideshare wh:rlr—ml\hmf.
anywhere,

SparkCharge co-founder and CEO Joshua Aviv spake  Spiffy and ethers who teamed up with SparkCharge to

| P

with Clrarged back in 2019, when the Roadic was in
pre-prodduction, and the company was working with
protatypes, Now SparkCharge has deployed its system
wilh the first wave of customers. A fecenl appearance
on Shark Tank that ended in & deal with celeb investors
Mark Cuban and Losi Greiner brought the company an
avalanche of publicite

Ini Febuary, I:hrﬂnnptur_rmli:ia'll:\'huluh.'tl ils mew
BoouEV p!lllﬁ:lrm in sebect cities—ir's now available in
Austin, Boston, [!'ni:.'Lsa\. [rallas, Los .J\.ns¢|o-=. Mew York
(:II:.'. H.tlﬂf}'\. Richnzondd, San Ilirb-n. San Francizon and
Santa Cewr. Launch parteers include Allstate Roadside,

-

Q&A with
co-founder
and CEO
Joshua Aviv

create a quick and convenient charging service thal can
deliver a portable Roadic charging system to-any location
the driver desines.

“When Spark(harge appeared on Shark Tank, | knew
they wereon Lh-f.'-:n.-.PuI' something game-changing, and
this ks it sakd Mark Cuban, 'I'hq.' have created a new,
inpovative EV {hnrt'_jng infrastructure that eliminates the
stress of range ansiely for all EV owners”

Chirrged recently sat down with Joshua for an update

on BoastEV, which he deseribes as “the app that lets
electric vehicle owners charge their EVs anywhere with
the click of a butten—like UberEats or GrubHub for
hungry EVe™

Charged: Congratulations on graduating frem the
protolype phase ine production. Tell us more aboul
youar neew bisimess masdel.

B Jashiz Mo were in dull produdtion, were rocking and
relling, The factory in Buffalo is shipping oul unils every
day now, That's basically fully operational. We can ship
thousands of unitsa yeAr T,

When it comues to the bustiness model, | think previ-
nu-alr rmp’.«- savw ws as 3 rosdshde uee case, and while
that’s tre, BBV s pot jist roadside—its on-demand,
I¥'s charging as a service, of CAAS, Anytinee, anywhere,

-
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Introduction
Standard trends related to EVs charging

Development of several domestic and international standards related to EVs charging systems

Electric vehicle Electric vehicle Electrically pro-

conductive wireless power pelled road vehi- KS
charging system transfer (WPT) cles I

Ver.] systems ISO IEC

Electric propelled
Electric vehicle Electric vehicle road vehicles Ef-
conductive conductive ficiency test
charging charging system method of DC

system Ver.2 . .
Road vehicles - Vehicle to Elf-)ctrlc vehicle
wireless power

Vehicletogrid grid commu- .
communication nication in- transfer(WPT)  Charging
systems cables for

interface part  terface electric vehi-
. . Information ex- I £ rated Electric vehicle
Electric vehi- chqnge for elec- cies o1 rate charging sta-

cle conduc-  tric vehicle VOZ‘{'QGIS gll? ' tion manage-
tive charging charging roam- 9N¢ INCIUAING -, ant system
system Ver. 3 jng service 0.6/1kV

2015 2016 2017 2018 2019 2020 202] 2022
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Introduction

Need to organize the information exchange scheme to embrace

Service scope

Smart cities (local governments) smart City

- | Data Hub
Service participants ‘

Center

datdr:ﬁok\-'?'
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2.Contents

Information Exchan
Scheme for Electri
Vehicle Emerge
Charging Serv
Connected to
City Data Hub
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Contents

Data and information

linkage structure of ECS smart City
Energy status monitoringdata  Data Hub

Local ECS unit data
(basic and status info; e.g.,
the amount of electricity held, etc.)
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Contents
Data and information linkage structure of ECS

Data management

Emergency energy mqnqgement

Energy monitoring

Energy demand :
management !
Smart city data hub 60 Ul sikelis
data
4 L LT L O L LT
Integrated ECS data from EV client data
all connected units
__________________________________________________________________________________________________________________________________________ d e
Emergency roadside service i*equest
Emergency roadside service
Public service
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Contents
Data and information linkage structure of ECS

_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

dmergency energy relocate for energy demand

Data management

Emergency energy ma nqgement

Energy monitoring

Energy demand :
management !

Smart city data hub

data

Integrated ECS data from ECS center EV client data
all connected units

...............................................................................................................................................................................................................................................................................

Public service

ECS information exchange for out-of-powered EVs
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Contents
Emergency energy relocate for energy demand

Smart city data hub ECS center ECS service unit
Energy data storage orgy | . Client & unit data process Unit data
Energy management manegere™ A ;‘ _________________ Basic data collect Data processing | [ —\
§ . I = . Receive request data Data transmission ) =" \
Power usage <S—8_= | [ESCunit ESC unit Y (D i - (D Yy
. s Loy ossessed status
P<.>we.r saving ratio i/ znergy Data management data ECS vehicle location
Distributed resource = charai I
management S data Real-time data ECS data manage CIr.g.lng .coup er
(ESS, Charging infra) = linkage specifications
' : Monitoring systemm  Data security Electric power charged

to the ECS vehicle

Traffic data storage

Energy demand data

Emergency
energy

Data processing | | Data management

Energy demand point

Data collection Real-time data linkage management location
Data storage Monitoring system ECS vehicle access time
Data conversion  Data statistics to site

Amount of power required

Data display Data security
: : Power charging time
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Contents

ECS unit basic mformqtlon

ECS station status information
ECS vehicle status information
ECS battery status information
ECS dispatch information

ECS unit bqsié information
ECS unit status information

Emergency energy relocate for energy demand

Information exchange scheme for smart city emergency energy relocate

Recharging touiget basic information

Recharging tai get status information
Recharging taiget request information

TEI
5§ X

Integrated ECS
data from all
connected units
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Contents

Emergency energy relocate for energy demand
ECS information exchange for out-of-powered EVs

EV client data ECS center ECS service unit
Client & unit data process Unit data
Basic data collect Data processing e —\
Receive request data Data transmission . = >
ESC unit (Y <> Nz Wy
status ] ,
Data management data ECS vehicle location
Real-time data ECS data manage Char.g.lng f:oupler
linkage specifications
Monitoring system  Data security Electric power charged
"""""""" - to the ECS vehicle
ECS Basic ECS information =
Request L
Basic data Location data (g/ Recharging target data
Coupler type Current location ~ Out-of-powered EV location
Insurance type Final destination Chqrging infra Traofficinfra || |- - ECS vehicle access time
Payment data Expected travel time EV Client to site
Currentamount  Amount of Location data Network R .
g . equired power charge
of elec:tr|C|ty electrlmt):l needed :goﬁ I:Iz?:sg;g infra gg::ttii n data qn?ount P g
Time to the Traffic flow Estimated charging time
charging sta. Location of nearby charging
: ; stations
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Contents

ECS information exchange for out-of-powered EVs
Information exchange scheme for out-of-powered EVs recharging

ECS unit basic information

ECS station status information Client basic information

ECS vehicle status i.nformati.on Client’s EV charging information
ECS battery status information Client’s EV location information
ECS dispatch information Client request information
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3. Conclusion

Information Exchange Scheme for Electric
@ Vehicle Emergency Charging Services
Connected to Smart City Data Hub
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Conclusion

Expecting efficiency enhancement

in EVs charging ecosystem
based on the standardization of “EVs ECS information exchange scheme”

Activation of
emergency charging
business

Increased utilization of
ECS manager-provider
information exchange

2

Improving
EV service
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Integration of various subject data
within the same service
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Before After
_ _ _ _ _
|| N." || || || )
Information linkage standard

Type A TypeB TypeC

SR T

A-DB C-DB C-DB

Integrated DB

Arrange smart city emergency
energy demand solutions

Smart city data hub
ECS center
ECS service unit il

Efficient emergency roadside

service for EV users
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