
DEVELOPMENTDIRECTIONANDROADMAP  
OFCOMBINED CHARGING SYSTEM (CCS)
09.05.2019, IEVEXPOJEJU
M.SCHWAIGER/BMW



Page 2

COMBINEDCHARGING SYSTEMANDISO15118.
CHARGING COMMUNICATIONINTRODUCTION.
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COMBINEDCHARGING SYSTEMANDISO15118.
USE CASES.
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COMBINEDCHARGING SYSTEMANDISO15118.
STANDARDS OVERVIEW

Combined Charging System isbased on

ISO andIEC Standards, ISO 15118is partofit
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COMBINEDCHARGING SYSTEMANDISO15118.
CHARGING COMMUNICATIONEVOLUTION.
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DIN SPEC 70121 was published in 2012 (updated 2014) and allows simple DC charging.

ISO15118 adds additional features and charging methods

ISO 15118servesallusecases toenable  

seamless market introduction ofEVs
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COMBINEDCHARGING SYSTEMANDISO15118.
ISO15118PROTOCOL STACK.

Oneprotocolstackforall charging needs
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Transfer and Reverse EnergyFlow
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COMBINEDCHARGING SYSTEMANDISO15118.
DC CCS VEHICLES.

Porsche 918Spyder

VWXL-1 VWe-golf

2012 2013 2014 2015 2016 2017 2018 2019 Future

GM ChevySpark

VWe-up!
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2014- 6vehicleswithDC CCS onthemarket
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COMBINEDCHARGING SYSTEMANDISO15118
DC CCS CHARGINGSTATIONS.
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COMBINEDCHARGING SYSTEMANDISO15118
DC CCS VEHICLES ONMARKETOR ANNOUNCED.

Porsche 918Spyder

VWXL-1 VWe-golfGM/Chevy Spark

VWe-up! BMWi3

2019– morethan21vehicleswithDC CCS
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COMBINEDCHARGING SYSTEMANDISO15118
# OFPUBLIC DC CCS CHARGER IN EUROPE.

Source:http://ccs-map.eu/stats/

# of Installed DC CCS  

Chargers in Europe

RolloutofCombinedChargingSystem

DC charger inEuropeongoing
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COMBINEDCHARGING SYSTEMANDISO15118
# OFPUBLIC DC CCS CHARGER IN USA.

RolloutofCombinedChargingSystem

DC charger inUS ongoing
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COMBINEDCHARGING SYSTEMANDISO15118
# OFDC CCS CHARGERIN KOREA.

RolloutofCombinedChargingSystem DC charger

inEurope,USA, KoreaandCanada ongoing
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PublicDCCCS ChargerinEurope EVSales inEurope

COMBINEDCHARGING SYSTEMANDISO15118
PUBLIC DC CCS CHARGERANDEVSALES IN EUROPE PER COUNTRY.

Source: http://ccs-map.eu/stats - http://www.ev-volumes.com

#ofchargers aredirectly linkedtoEVsales
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COMBINEDCHARGING SYSTEMANDISO15118
DEVELOPMENTSUMMARY.

DC CCS ChargingStationsCCS StatusSummary

• In 2010 development of CCS was started

• In 2011 development of first CCS vehicle  
and charger was finished

• In 2013 harmonization with SAE achieved

• Only 9years later there are

- more then 9000DC CCS charger installed  

worldwide

- more then 100.000DC CCS vehicles on  

the road

Fromnothingtoaworldwideadoptedandused standardin9years

2012 2013 2014 2015 2016 2017 2018 2019 Future
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COMBINEDCHARGING SYSTEMANDISO15118
CCS ROADMAP.
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50kWDC CCS charger infield since2013

150kWand350kWDC CCS charger rolledoutnow



COMBINEDCHARGING SYSTEMANDISO15118.
CONFORMANCEVS. INTEROPERABILITY

Conformance is relatedtorequirementsin  

standards andis basis forInteroperability

DIN SPEC 70122

Page 16

DIN SPEC 70121Test System



COMBINEDCHARGING SYSTEMANDISO15118.
ISO15118 AND CCS TESTSYMPOSIUM

IntensiveInteropTestingforlast5yearsdone
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COMBINEDCHARGING SYSTEMANDISO15118.
SPECIFICATIONSAND TESTCASES.

Specification TestCases

Use Cases ISO15118-1  

04/2013

-

Protocol andMessages ISO15118-2  

03/2014

ISO15118-4  

04/2018

PLC-HW ISO15118-3  

05/2015

ISO15118-5  

04/2018

WLAN-HW ISO15118-8

04/2018

ISO15118-9

Started 2018

For DIN SPEC 70121:2014 Conformance Tests are specified in DIN SPEC 70122:2018

ConformanceTestdocumentspublished
FirstConformance Testsystems available
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COMBINEDCHARGING SYSTEMANDISO15118.
CHARIN POWER CLASSES OVERVIEW.

Power

Class

Voltagerange Min

Current*

CurrentRange PowerRange Communi

cation

DC5 200V 500V 1A @500V ≥10A@500V ≥5kW DIN 70121

DC10 200V 500V 1A @500V ≥20A@500V ≥10kW DIN 70121

DC20 200V 500V 1A @500V ≥40A@500V ≥20kW DIN 70121

FC50 200V 500V 1A @500V ≥100A @500V ≥50kW DIN 70121

HPC150 200V 920V 5A @500V

5A @920V

≥300A@500V

≥163A@920V

≥150kW DIN 70121&  

ISO15118

HPC250 200V 920V 5A @500V

5A @920V

≥500A@500V

≥271A@920V

≥250kW DIN 70121 &

ISO15118

HPC350 200V 920V 5A @500V

5A @920V

≥500A@500V

≥380A@920V

≥350kW DIN 70121&  

ISO15118

PowerClasses helpinfastructure providerto

choose appropriate chargingstations
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COMBINEDCHARGING SYSTEMANDISO15118.
CHARIN HPC150POWER CLASS.

The dashed blue area must be supported by the EVSEto achieve HPC150 class

PowerClasses assure interoperabilityfor

nextgeneration800Vvehicles



COMBINEDCHARGING SYSTEMANDISO15118.
SUMMARY.

• One Inlet for AC and DC charging at the vehicle

• One communication (PLC) for AC and DC Charging

• Additional features like Plug and Charge and Security (TLS) already specified

• Bandwidth of PLC scaleable up to 200Mb/s à usable for future use-cases

e.g. videostreaming

• New 350kW HPC charger allow short charging times

• CharIN Power Classes and Conformance Tests assure future interoperability
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COMBINEDCHARGING SYSTEMANDISO15118.
QUESTIONS?
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