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Simplifying the Charging Ecosystem

NEVI minimum standards and requirements
sighal how to simplify charging ecosystem
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Open source reference implementation of CFR 680

ISO 15118-2 Charger

EV simulator

e 4™ EVerest L CitrineOS

https://aithub.com/EVerest/EVerest/ = > S @
blob/main/COMMUNITY.md LS9 : o thoughtworks / maeve-csms

32 public modules

@ r- ﬁ Iif_ - 720k lines of Code

Mailing Developer GitHub Working
list chat issues  groups

https://www.ecfr.gov/current/title-23/chapter-l/subchapter-G/part-680
_ _ - driveelectric.gov



https://www.ecfr.gov/current/title-23/chapter-I/subchapter-G/part-680
https://github.com/EVerest
https://github.com/EVerest/EVerest/blob/main/COMMUNITY.md
https://github.com/EVerest/EVerest/blob/main/COMMUNITY.md

Modular system: Drag and drop to assemble

Module A

Interface 1: Charger

Commands.
° set max_current(float ampere);

Variables.
e floatenergy charged;

call commands
(with return value)

MQTT  async event: energy_charged =
5.20kWh

Module B

SystemO OCPPO

Type: System c Type: OCPP

< 1ibOCPP, libevse-security

APIO ! Auth0
Type: API (@) Type: Auth
>
EnergyManagerQ © EvseManager0
) Type: EnergyManager (1) Type: EvseManager
YetiDriverQ EvseSlac0

Type: YetiDriver Type: EvseSlac

< libSlac, libfsm

»,

RFID

()| Type: PN532TokenProvider

ISO15118

(D) Type: JsRiseV2G

© libisol5118, ext-
openv2g, ext-switchev-
is015118

ModbusMeterO

Type: ModbusMeter

o tinyModbusRTU

Build a simple AC wallbox using drag and drop: https://youtu.be/4ylKUCx_0tM?t=1852

\



EVerest: Wide variety of supported protocols

OpenADR 2.0a 1 OpenADR 3.0

- IEC 62746-10-1
IEE2030.5

OCPP 21

carnoc 7
CHAdeMO CHAdeMO CHAdeMO Chaoli/
10 1 20 CHAdeMO 3.0




Testing:

greater
reliability
and
Interop-
erability

SIL
chaos
engineering

End to end SIL
conformance
testing

Tabletop
Testival




Beyond the car: VGl and energy management

Local group \
Cunuo it signial
Charging Station ||  orliSO 15118
OCPP charging profile Cs03 e O
OCPP ChargingStationMaxProfile e EV2
CSMS "1 csoo OCPP charging profile
EemrerRiei-sigea
Charging Station or ISO 15118
Demand e T ey
Response Event
(scheduled or real- | [Local Controller limits EVi
. power usage of total ; i
ti me) group to pre-configured Charging Station
maximum capacity. Cso01




Single-line Software in the Loop (SIL) demos

RESUME

CSMS containers

DB MQTT manager

Max Current 320

Energy Charged 0.00 kWh

PrepareCharging

OCPP server Admin Ul

OCPP client Ul simulator

Temperature: 25

EVS E CO n ‘ta i n e rS EV Sl L CAR PLUGIN STOP & UNPLUG

EV PAUSE EV RESUME

Simulation enable (HIL)

1T manager ISO 15118

EV containers

is015118, charger set_DC. EVSEPreseanoltageCurrent result||N/A

SupportedAppProtocolReq, SupportedAppProtocolRes, SessionSetupReq, SessionSetupRes, ServiceDiscoveryReq, Servi
PaymentServiceSelectionReq, PaymentServiceSelectionRes,

Name Type|

[{"powermeter":{"current_A":{"DC":0},"energy_Wh_export'"
[{"total":0},"timestamp":"2024-01-26722:11:03.489Z","vol{]

is015118_charger|set_DC_EVSEPresentVoltageCurrent| MiN/A

evse_manager |iset_DC_EVSEMaximumLimits M‘(“E\/SEMax‘imumLimits”:{"E\/SEMa:\'imumCurremLimit“:ZO
‘iso15118_charger set_FAILED_ContactorError M:N/A

lis015118_charger| set_Meterinfo M /A

lis015118_charger|set_DC_EVSEMaximumLimits M:N/A

evse_manager set_RCD_Error wi("RCD".fa\se)

is015118_charger|set_RCD_Error M]N/A

evse_manager |jset_EVSE_Malfunction m‘{“EVSE_Ma!funcﬁon“:false}
is015118_charger|set_EVSE_Malfunction M:N/A

evse_manager |set_EVSE_EmergencyShutdown M:{“EVSE“Emergencyshutdown":false}
is015118_charger]set_EVSE_EmergencyShutdown M;N/A

levse_manager set,DC,EVSEPresent\/oItageCurrentMT{“EVSEPresemVoltage,Current":("EVSEPresen!Current":O,

"powermeter":{"current_A":{"DC":0},"energy_Wh_export'|
"total":0},"timestamp":"2024-01-26T22:11:03.990Z","vol

ontactor_open M{ status":true}
is015118_charger|set_DC_EVSEPresentVoltageCurrent|result|N/A
is015118_charger|set_Meterinfo wN/A
1is015118_charger|contactor_open mN/A
nanager ||stop_charging M{”slop_chargmg" false}
5015118_charger| stop_charging MN/A
evse_manager |lset_DC. E\/SEPresem\/oltageCunentM "EVSEPresentVoltage_Current":{"EVSEPresentCurrent":0)|

evst anager |set_Meterinfo call

evse_manager et_Meterinfo

M"powe;meier" {"current_A": 0},"energy_Wh_export'|


https://github.com/everest/everest-demo
https://github.com/everest/everest-demo

Smart charging modules and improved documentation

KO1.FR.36

KO1.FR.37

KO1.FR.38

KO1.FR.39

KO1.FR.40

KO1.FR.41

KO1.FR.42

KO1.FR.43

KO1.FR.44

KO1.FR.45

H B

¥ Schedule Validation Follow-Ups v/
#537 by christopher-davis-afs was merged 2 weeks ago » Approved Q 3 tasks done Accenture

Federal + NREL

£= Make EVSE mockable and add mock v .
Dedicated dev team

#534 by christopher-davis-afs was merged on Mar 28 = Approved Q 3 tasks done

1 tests: Rename KO1.FR.39 tests v/
#533 by christopher-davis-afs was closed last week « Draft Q 3 tasks done

Documentation on
Writing a new
module for custom
hardware and
plumbing it in

PKI testing and best
practices in the US
context

Yocto
builds




Communities Taking Charge Accelerator:
$54 million in funding available

Anticipated  Anticipated Total Funding

Topic Area # of Awards Award Range ($) Available ($)

1. Solving for No-Home
Charging: Expanding

$250,000 -

Charging Access for Privately 6-20 $4,000,000 $23,000,000
Owned E-Mobility

2. Expanding E-Mobility

Solutions through Electrified $250,000 -

Micro, Light and Medium- 5-15 $4,000,000 $20,000,000
Duty Fleets

3. Managed Charging for

Clean Reliable Energy 2-6 $1,000,000 - $11,000,000

$4,000,000

driveelectric.gov | 10



Open-source contributions are explicitly required

‘ ‘The INntent is to provide
resources and solutions
INto ecosystems
supporting open-source
distribution and may also
contribute to Standards Open-Source Software

Development Distribution Plan as part of
Organizations (SDO) for iy Fyll Application, 55

INndustry consensus. , ,
Deadline: May 20, 2024

D O diriveeectric vl

‘ ‘ When applicants apply
to one or more Topic Areas for
which open-source software
distribution is required,
applicants must submit an



Hop on the open-source EV charging bandwagon!

OLFC! CILFENERGY
‘k I-EVereS'l: O thoughtworks / maeve-csms o OpenChargingCloud ; WWCP_OCPP

« CitrineOS




Stay Engaged with the Joint Office '

Subscribe to Our Newsletter
driveelectric.gov/subscribe

Attend a Webinar
driveelectric.gov/webinars

Follow Us On Linkedin
linkedin.com/company/joint-
office-of-energy-and-
transportation

} L i i ot s b+ e

Subscribe to News and Updates

mmmmm

hecking this bax, you consent t our data RGcy Ralicy

Upcoming Events
- 5/15: Open EV Charging

Summit (Dallas, TX)

« 5/20-23: ACT Expo
(Las Vegas, NV)

- 5/23: Reliability Strategies
for EV Charging Webinar

e 6/11-14: CharIN Testival and

Conference North
America (Cleveland, OH)



https://events.linuxfoundation.org/open-ev-charging-summit/program/schedule/
https://events.linuxfoundation.org/open-ev-charging-summit/program/schedule/
https://www.actexpo.com/agenda
https://driveelectric.gov/webinars/reliability-strategies
https://driveelectric.gov/webinars/reliability-strategies
https://www.charin.global/events/charin-testival-conference-north-america-2024/
https://www.charin.global/events/charin-testival-conference-north-america-2024/
https://www.charin.global/events/charin-testival-conference-north-america-2024/

Joint Office of
Energy and
Transportation

driveelectric.gov
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EVerest is a module system AND a huge set of supporting .

Pa

SystemO OCPPO o)
Type: System Type: OCPP
©
0,

'APIO 'Autho b
‘ Type: API @ Type: Auth RFlD
‘\ ) ® Type: PN532TokenProvider
https://github.com/EVeres )
t
i g al
. @
_ 32 public modules EnergyManagerQ EvseManager0 1ISO15118
[0 Type: EnergyManager @ Type: EvseManager ® Type: G
- 34 Repositories
- 720k lines of Code
® ) ® ®

easily extendable . o]
EvseSlac0 ModbusMeter0

Type: EvseSlac Type: ModbusMeter

YetiDriverO

Type: YetiDriver

CILFENERGY



https://github.com/EVerest
https://github.com/EVerest

Microservice architecture

Module A

Interface 1: Charger

call commands (with return value)

MQTT, Module B

Commands: D-Bus,
° set max_current(float ampere);

Variables: async ev
e floatenergy charged;

Typical architecture found in many commercial
solutions for EV charger software
e Each module is a separate Linux process
e Use publish/subscribe pattern (e.g. MQTT) for
communication between modules

CILFENERGY




Research project modules can fill production gaps .

Other B ]

OpenADR 2.0a P OpenADR 2.0b OpenADR 3.0

e o |

oy o SAEJ3072 "G
coud e 2
> ocPp2.1
S
C
7722009 ] S
(&}
AC Q
Q
Qo
et
more... .
1S015118-8 )
DC Tesla SWCAN GB/T DC — WiFi -20 MCS
CHAdeMO 1.0 [~ CHAdeMO 1.1 B{ CHAdeMO 2.0 [ S0t/ CHAdeMO e
2010 2015 2020 2025

CILFENERGY



	Building an    Future Where Everyone� �Can Ride and Drive Electric
	Simplifying the Charging Ecosystem
	Open source reference implementation of CFR 680
	Modular system: Drag and drop to assemble
	EVerest: Wide variety of supported protocols
	Slide Number 6
	Beyond the car: VGI and energy management
	Single-line Software in the Loop (SIL) demos
	Smart charging modules and improved documentation
	Communities Taking Charge Accelerator:�$54 million in funding available
	Open-source contributions are explicitly required
	Hop on the open-source EV charging bandwagon!
	Stay Engaged with the Joint Office
	Slide Number 14
	EVerest is a module system AND a huge set of supporting libraries
	Microservice architecture
	Research project modules can fill production gaps

