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Fastly growing trend of the number of EVs
Lack of EV charging infrastructure
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*Ministry of Land, Infrastructure and Transport, Ministry of Environment (2022)

Introduction
Electric Vehicles (EVs) 
Mobility in Smart City

37

Increased 37 times 
higher than the one 
in the past 6 years 
(2016~2021)
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Emergency service flow (the out-of-gas condition)

Emergency service flow (the out-of-power condition)
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Introduction
Comparison of the current emergency services
(refueling vs. recharging)

service Service operator Gas stationEmergency towing

Emergency refueling

No recharging service available

Internal combustion engine

EVs

Service operatorOut of power Emergency towing
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Demand survey in 2022 (ECS for out-of-powered EVs)
Checked EV users for ECS demand
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Demand of EVs Users in current stage of EV emergency 
charging service (ECS)
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Out-of-power experience

Concerned factors 
when towed

Method of service 
request 

Stated preference
for new service (ECS)

Intention to use 
the new service (ECS)

Reroute for EV charging Coupler type 
absence experience

Experience of long 
waiting at charging station

Satisfaction with 
the limited towing service
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Being developed ECS in many countries
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Introduction
Early stage of EV emergency charging service(ECS) 
development
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Development of several domestic and international standards related to EVs charging systems

1
Smart Energy City Action Forum

Introduction
Standard trends related to EVs charging

Standard for 
EVs charging system

2015 20172016 2018 2019 2020 2021 2022

Standard for 
V2G communication

Standard for 
improved EVs charging system

Electric vehicle 
conductive 
charging system 
Ver.1

Electrically pro-
pelled road vehi-
cles
Electric propelled 
road vehicles Ef-
ficiency test 
method of DC
Electric vehicle 
wireless power 
transfer(WPT) 
systems 
Information ex-
change for elec-
tric vehicle 
charging roam-
ing service 

Charging 
cables for 
electric vehi-
cles of rated 
voltages up to 
and including 
0.6/1 kV 

Electric vehicle 
charging sta-
tion manage-
ment system 

Electric vehicle 
wireless power 
transfer (WPT) 
systems 

Electric vehicle 
conductive 
charging system

Road vehicles - 
Vehicle to grid 
communication 
interface part

Vehicle to 
grid commu-
nication in-
terface

Electric vehi-
cle conduc-
tive charging 
system Ver. 3

Electric vehicle 
conductive 
charging 
system Ver.2 

KS
ISO/IEC
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Need to organize the information exchange scheme to embrace
Service scope
Smart cities (local governments)

EV
User

Service 
unit

Center Smart city 
data hub

Service participants

User

Unit A

Unit CUnit B

Center

Smart City
Data Hub 

?
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Energy status monitoring data

ECS request

User

Service unit
Client 
information

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

Energy information management 
in municipal territory 
for emergency condition

Smart City
Data Hub 

Center

Contents
Data and information 
linkage structure of ECS
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Proposed standard coverage

Data management

Smart city data hub

Emergency energy management

ECS center ECS service unit

Emergency roadside service

Emergency roadside service request

EV User Public service

Energy monitoring

Energy demand 
management

Integrated ECS data from 
all connected units

EV client data

ECS unit status 
data

Contents
Data and information linkage structure of ECS
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Contents
Data and information linkage structure of ECS

Proposed standard coverage

Data management

Smart city data hub

Emergency energy management

ECS center ECS service unit

Emergency roadside service

Emergency roadside service request

EV User Public service

Energy monitoring

Energy demand 
management

Integrated ECS data from 
all connected units

EV client data

ECS unit status 
data

Data and information linkage structure of ECS

ECS information exchange for out-of-powered EVs

Emergency energy relocate for energy demand
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Smart city data hub
Energy data storage

Energy management

Traffic data storage

Data processing Data management

Power usage

Energy
management

DB
server

Power saving ratio
Distributed resource
management
(ESS, Charging infra)

Data collection
Data storage
Data conversion
Data display

...
...

Real-time data linkage
Monitoring system
Data statistics
Data security

...

Contents
Emergency energy relocate for energy demand

ECS vehicle location
Charging coupler 
specifications
Electric power charged 
to the ECS vehicle...

ECS center
Client & unit data process

ESC unit
status 
data

Emergency 
energy 
management

ESC unit
possessed 
energy 
data

Basic data collect Data processing
Receive request data Data transmission

Data management

Real-time data 
linkage

ECS data manage

Monitoring system Data security

ECS service unit
Unit data

Energy demand point 
location
ECS vehicle access time 
to site
Amount of power required
Power charging time...

Energy demand data
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Information exchange scheme for smart city emergency energy relocate

ECS service unit

ECS service unit

Integrated ECS 
data from all 
connected units

Emergency 
energy 
management 
data

ECS unit basic information
ECS station status information
ECS vehicle status information
ECS battery status information
ECS dispatch information

ECS unit basic information
ECS unit status information

Recharging target basic information
Recharging target status information
Recharging target request information

ECS center Data hub ECS service unit
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Contents
Emergency energy relocate for energy demand
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ECS information exchange for out-of-powered EVs
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Contents
Emergency energy relocate for energy demand

ECS vehicle location
Charging coupler 
specifications
Electric power charged 
to the ECS vehicle...

ECS centerEV client data
Client & unit data process

ESC unit
status 
data

ECS
Request

Basic data collect Data processing
Receive request data Data transmission

Data management

Real-time data 
linkage

Location data
# of charging infra
Coupler type
Time to the 
charging sta.

ECS data manage

Monitoring system Data security

Charging infra

Basic ECS information

ECS service unit
Unit data

Out-of-powered EV location
ECS vehicle access time 
to site
Required power charge 
amount
Estimated charging time
Location of nearby charging 
stations ...

...

Network
Route
Section
Traffic flow

Traffic infra

...

Coupler type
Insurance type
Payment data
Current amount
of electricity

Basic data

...

Current location
Final destination
Expected travel time
Amount of
electricity needed

Location data

...

Recharging target data

EV Client 
data
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Information exchange scheme for out-of-powered EVs recharging

ECS service unit

ECS unit status 
data EV client data

ECS unit basic information
ECS station status information
ECS vehicle status information
ECS battery status information
ECS dispatch information

Client basic information
Client’s EV charging information
Client’s EV location information
Client request information

ECS center ECS service unit
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Contents
ECS information exchange for out-of-powered EVs
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based on the standardization of “EVs ECS information exchange scheme”
Activation of 
emergency charging 
business

Integration of various subject data
within the same service

Arrange smart city emergency 
energy demand solutions

Smart city data hub ECS vehicle
Before

Type A Information linkage standard

A - DB

Type B

C - DB

Type C

C - DB Integrated DB

After

ECS center
ECS service unit

Efficient emergency roadside 
service for EV users

Increased utilization of 
ECS manager-provider 
information exchange

Improving
EV service
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Conclusion
Expecting efficiency enhancement 
in EVs charging ecosystem

Energy status monitoring data

ECS request

User

Service unit
Client 
information

Data Hub
Center
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