Introduction to
OCA and OCPP

Open Charge Alliance © 2014-2024



The Open Charge Alliance (OCA) is the industry
alliance governing OCPP
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Our goal is to help the EV charging industry accelerate
A nonprofit foundation under Dutch law

Founded in 2014

Currently 369 members

OCPP is continoulsy developed following the need of the
growing industry and incorporating field experience

Open, patent and royalty free with no cost or licensing
barriers

OCPP is a trademark and is protected by copyright license
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OCA activities

JO1 - Sending Meter Values not related to a transaction

Table 135 JOT - Senchng Meter Vaives

[ Na. [Type |Casctipticn
1 [Name Seacng Meter Vaues nol telated 10 & rRnsechon
| 2 j0 JO1
Deve opment of the Il i~
) T0 3ample The electncal meter OF 085 380300/ ITaNSCUCEr NArdwEce 10 Provice INformanos sbowt
| the Charging Statona Meter Values
4 |Description The Charging Station samples the eectrical Messr of other SENE0!TANSIL0M Aardware 1o
provida information aboot its Meter Values. Depending on configaration settngs, the Chirging
Staticn will seed Mater Vakies
| Tharping Staton, CoMs.
| Toeneno cescngoos |1, Ihe Charging SIBTON S8ncs § METery NUSsReg.est Message, 1o OTI0adng Meter Vales 50
the CSM
p ro O co 2,ugﬂ:uaotakw"lwmmmNCWSrmomu
MetarvalesRespoose message
[ 3 l""'w.) The Charging Station is cosfigured %o sand Mater valoas evary XX secosds
] No tranaaction i3 ranning.
[y & "
n's
Fadlure postcondtion
n'a

Charging Station @

MaterValoesReguastievield, materale)

Meter'siiesResponse()
Figure £8. Sequence Diagram: Sending Meter Yalues
7 [Error handiing A0y Niater Valuas That 824t beiong 10 @ ransecticn MAY be Siscarsed

& |[Remari(s) The phase fiskd is net apebcable 20 ol Measurands.

Each sampiedValse elament cOntaing a singio valkue datam. The nature of each sampledValua is
{determined by the optionsl Messurand. context. locetion, unit and phase Selds

The optionsl SignedMeterValue fisld can costain Sigtaly signed binary meter velue cats

L
OEPP Coampliancy Tool

Pt DCPP Cormplancs Tt T 8 6 MArawort 1 Biusr Manng Daomsl Syatens (031 b Cousce Poat (0] angherantasons. of OCPR amon 1 Ao conoarmancs o I ipsclcaton. Tht 100 £89 53 ds bom O3 wrd OF

S o R O i WIS, W g T I, T 5l il Py 0 ORI - I Y I LA, e . i PSR, s M i g Pt it iperntation, of OCPP 1.8 S04P,

evelopment of complianc
testing and certification

H[E[EE CPP...
| U D L CORE CERTIFIED

Protocols Certification Test Tool (OCTT) Community Events News m

Content

» Whitepaper scope and objective
« Brief introduction to OCPP 2.1

e | 3 J « Brief introduction to IEC 61850 A N\ " . NEWS & UPDATES Viewall ® EVENTS View all ®
Promotion of OCPP W I oer conv v
i = 3 i . . « Business process and use cases i 2 4 LR
fa = * : 3 | OCATECHNOLOGY WORKING GROUP MEETING

OCA & CHADEMO INDUSTRY OPEN CHARGE ALLIANCE
WORKSHOP APRIL 22ND, KOREA WORKING GROUP B THOIRATR 2000 6 ONLINE
MEETING APRIL 25

« Conclusions

» How to get started
LIVE EVENT
KOREA OCPP PLUGFEST ANSAN

[ THU 18 APR - FRI 19 APR 2024
© KERI HQ, ANSAN-SI, REPUBLIC OF KOREA

2ot LIVE EVENT
OCA & CHADEMO INDUSTRY WORKSHOP

] MON 22 APR 2024 © MEETING ROOM AT CHADEMO TOKYQ

P Pl € 2001/41m




OCPP across the world in # of Participants, Certified Products and
OCPP specification downloads
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WHITEPAPERS ABOUT US FAQ CONTACT @& KO EN

Protocols Certification Test Tool (OCTT) Community Events News
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New! OCPP Chatbot - OCAI

WHITEPAPERS ABOUT US FAQ CONTACT

Protocols Certification Test Tool (OCTT) Community Events News

 Chatbot trained only on OCA
i ———— and OCPP data (Specification,
the full disclaimer below. Wh ite pa pe rS etC . )

ﬁ OCAI chatbot

Q

Hi there OCPP enthusiast! My name is OCAI and I'm here to help you with -
technical questions on OCPP 2.0.1, OCPP 1.6 and the whitepapers written
by the OCA team.

* The chatbot is there to help
with technical OCA questions.
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the day in your own language
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Powered By Chatbase.co
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OCTT now supports both 1.6 and
2.0.1!

COMPLIANCE TOOL

OCPP Version

System Under Test

CSMS Charging Station




Certification for OCPP1.6 and OCPP2.0.1

OCPP 1.6 Certification OCPP 2.0.1 certification opened in June "23 for
opened in November 2019 ‘Core’ & 'Advanced Security’ and in June ‘24 for

the additional profiles

June 2 June ‘2

Security
Certified Certified Certified

For Charging Stations and CSMSs For Charging Stations, CSMSs and Software Stacks
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4 OCA Certification Test Labs in 8 locations

K$GA

ICTC )

ST NT XA YA A
Korea Testing Certification ins

orea Testl ertification institute .

— ..“
\!‘\

/

OCA Policy: to set up certification labs in regions where OCPP iIs /
supported by the Government - OCPP demand
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OCA is continuously improving the Certification Program

» Efforts to reduce the Certification costs for the industry

»  Discounted Certification fee when vendors certify multiple products per year
New OCTT for faster Certification testing of OCPP
OCTT support for a Vendor Declaration of Conformance

OCTT support for an API so that vendors can integrate OCTT into their software development (Cl/CD)

V VYV V VY

We are exploring adding a ‘Product Family list” to the certificate for derivative products

Slysjn
URDCL

Open Charge Alliance © 2014-2024



All certified products are on the website

WHITEFAPERS ABOUT US FAG SUPPORT

Protocols Certification Test Tool (OCTT) Community Events Mews

CERTIFIED PRODUCTS

Below you will find the products which completed the OCA certification

successfully.

To verify the PDF signature {2.0.1 only) visit our verification page

CERTIFIED COMPANIES

Q Cert. number QCPP 2.0.1 W i) Product type “ Product designation Certificate type Software version Date of registration
I-Charge Solutions International Charging Station Management _
OCA.0201.0015.CEMS QCFP 2.0.17 Hong Kong ICS CSMS20 Core & Advanced Security 1.0 January 18th 2024
Co. Ltd. System
. Charging Station Management Driivz CEMS .
Driivz Itd OCA.0201.0001.C5MS QCPP 2.0.1 Israel Core & Advanced Security 7.15.0 October 8th 2023
System COperator Portal
Instituto Tecnoldgico de la , Charging Station Management HysGrid+ QCPPRJ _ November 13th
OCA.02017.0004.CSMS OCFPP 2.0.1 Spain Core & Advanced Security 1.0.0.0
Energia {ITE) System 2.0.1 Server 2023
loCharger OCA.0201.0005.CS OCFP 2.0.1 China Charging Station IOCAHTO Core & Advanced Security 23052802 October 18th 2023
_ Charging Station Management _
KEVIT OCA.0201.0007.CEMS QCFP 2.0.17 Republic of Korea Svet KEVIT CSEMS 2.0 Core & Advanced Security 2.0.10 October 16th 2023
ystem
KEVIT OCA.0201.0010.C5 QCPF 2.0.1 Republic of Korea Charging Station DP2404 Core & Advanced Security 2.0.10 October 16th 2023
; . . . . ) MNovember 25th
KOSTAL Industrie Elektric GmbH OCA.0201.0002.C5 OCPF 2.0.1 Germany Charging Station WE DC-bidh TT1EW Core & Advanced Security 2023.21.22860.MNB 2023
. . : OCPPvs - EVSE :
Trialog OCA.0201.0003.C5 QCPP 2.0.1 France Charging Station Software Stack Core & Advanced Security vZ2.0.0 February 7th 2024
ComboCS SW
Switch EV Ltd OCA.0201.0012.C5 QOCPP 2.0.1 United Kingdom Charging Station Software Stack Josev Core & Advanced Security 1.0.0 March 22nd 2024
) . V4 Supercharger 1.0.0 [Tesla SW
Tesla OCA.0201.0018.CS QCPP 2.0.1 USA Charging Station Core February 29th 2024
MA+EU Stack: 24.12]
. Charging Station Management eBAB Charge .
PUMPKIN Co., Ltd. OCA.0201.0008.CEME OCPF 2.0.1 Republic of Korea Syet Blatt Core & Advanced Security 1.0.0 October 29th 2023
ystem atform



Update OCPP as an IEC standard

e OCA & IEC intend to submit OCPP for approval as an

International Standard using the IEC Fast Track Procedure.

* |fthe I[ECTC69 P member committees approve of the

proposal, OCPP will be published ‘as-is’” as an International

CHARGE

ALLIANCE
N

Standard.

l
B OPEN
|
W

e OCA will remain the maintainer of OCPP and intends to
submit all future versions (e.g. OCPP2.0.1 ed4 (including
future errata), OCPP2.1 and OCPP3.0) to IEC (TC69) for ‘as-

is” approval as an IEC International Standard following the

Fast Track procedure.
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g Step 1 A

OCA Is accepted
as Liaison A

partner of IEC

/ Step 2 \

OCPP is accepted
as-is as an |IEC
International
Standard under
the conditions of

\ OCA /

Two steps

 Voting by IEC TC69 Participating National
Committees

e September — November 2023
e 75% yes!

e OCA has proposed to include IEC in the
future development of OCPP under OCA

e We are finalizing the discussing with IEC
management regarding the proper
procedure

 |fthe procedure is approved, TC69 National
Committees can vote again



Proposal for inclusion of non-OCA participants in OCPP development

EC involvement

Voting by IEC

Publication
as> an H(

ntermationa

1069 National
' Committees
(Fast Track

OCA Participant
IEC experts a5  sgreement , | Agreement to the
signed by IEC Committee Liaison "%( A Foadback

Standard

QCA Liaison

@[ IEC Technical Committee visibility of documents J
'
|
|
|

indmidua I1EC ) ocedure)
TR ”Zm‘:'. '-, Feedback ) pcl—'(:»‘ il Procedure)
N I s A S | ! B ——

OCPP development Review Draft Public Review Publication
Contributions, discussions, Processing of feedback from OCA Processing of Public on OCA website
working drafts - by OCA participants and IEC Technical Feedback - by OCA
participants (Including IEC liai Committees - by OCA participants participants (including IEC
participants) |EC liaison liaison participants)

OCA

Y -~ o~~~ v~ " :
: OCA Feedback ‘:; :
i Other organizations ¢IEEE Iso .%M i S— ey \
HENR o PRI RS I FE TP RO IR SR | ARRIory st ot U ROUREIBRE. o s i S S e R~ WA o S o S I P P Gty W TS WS S PN PR VN T 7. o
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Latest developments of the
protocol

e (QOCPP2.1
e (QOCPP 2.Lite
e (QOCPP and Error codes

 QOCPP for Battery swapping stations

* OCPP for V2X and Grid Code support




Example for a Charging Station (estimate)

Over the past 10 years, OCPP has been growing with the

industry

Use Cases
163

119
94
64
28
X
1.6

Message Sets

1.6 2.0.1 2.1 2.0.1 2.1

2015 2020 2024 2015 2020 2024
OCPP 1.6

~ Smart Charging

Reservations Local Auth List

Remote trigger
1

Firmware Mgmt

Core

OCPP 2.0.1

ISO 15118-2 @ Advanced Ul

Advanced Device Advanced

Not compatible

Management g Security
Smart
Charging
Reservations g Local Auth List
/
Core

(Security, Authorization,
Transactions, Meter Values,
Device Management, Firmware
Mgmt.)

OCPP 2.1

EMS control

Local payment

Prepaid DER control

ISO 15118-20 V2X
12

w ISO 15118-2 E ~—— Advanced Ul
Advanced Device | Advanced
g Management g Security

| Smart
+2 Charging

Local Auth List

Reservations

Core
(Security, Authorization,

Transactions, Meter Values,
Device Management,

Firmware Mgmt.)

Backward compatible




OCPP2.lite

B OPEN www.OpenChargeAlliance.org

Wl CHARGE

W ALLIANCE
-
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Why OCPP2.lite?

We are adding a lot of features to OCPP for important market segments
But....

At the same time, there are many booming markets for lightweight — and low cost - OCPP
implementations

That is why we are turning our attention to OCPP2.Lite!

Open Charge Alliance © 2014-2024



2 of many examples of markets for OCPP2.lite

A booming market: 2 wheelers in Mobile networks are an important
India cost factor in Kenya

Typical mobile internet costs:
Flatrate, 50 MB: USD 0.7
Flatrate: 200 MB: USD 1.0

The case of CHAJI?, a peer-to-peer charger sharing network in Kenya
' Private persons operate chargers and provide access to everyone

via OCPP. Mobile connectivity is @ must in rural areas. USD 0.7 is

considered a reasonable monthly operational cost.

Target mark for OCPP
To be competitive as a standard, it should be possible to operate a
charger via OCPP with at most 25 MB per month (50% headroom).

Kenya on the world map*?

75 Million e2w In 10.5 Million e4w
2030 In 2030 1) CC BY-SA 3.0 Deed https . //de wikipedia org/wiki/Datel:Kenya on the globe [Africa centered) sve

2) https://weww.chajigo.com/

EV adoption will be led by 2
wheelers In India with a 7:1 ratio

Open Charge Alliance © 2014-2024



OCPP and error codes

In April OCA updated the whitepaper “Improving Uptime Monitoring with OCPP”

This white paper describes how OCPP can be used to detect and (in some cases)

avoid downtime of a charging station.

In the updated appendix, you can find the ChargeX Minimum Required Error
Codes (USA)

We will add more regionally required error codes to the appendix in future

Improving Uptime Monitoring
with OCPP

Study finds more than a quarter of charging R
stations were nonfunctional et e e L o e S M

‘ Fred Lambert | Jun 16 2022 -10:43 am PT | @ 0 Comments

o 4% of haging points do ¢ wcuties days (ompeaced 10 0.20% b the previous edtion of H2 2021)

O penod wiuded thess muaiediity indicmion huve thersfors improved compeed o the preroun sdfition of Sie Eassstury Howese we ‘

e o s Foliruaty 2022, The evclision of thess indicases a il be mostored s the mesths o corme
) T s ’ C HARG E

—~—ErnaT Evoiution temporelle des Indicateurs
. ‘
2 © =
B VR Minimum Req uired Error Codes
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OCPP for battery swapping stations

* Together with front runner companies from TARDIS

Korea and India we are exploring how OCPP can TECHNOLOGY

be used to manage battery swapping stations

for 2- and 3-wheelers TE KM I N DZWI

More to come soon!
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Latest developments

v' OCPP2.1
v’ OCPP 2.Lite
v OCPP and Error codes

v’ OCPP for Battery swapping stations

— OCPP for V2X and Grid Code support




OCPP and bidirectional power flow:
When EVs become distributed energy resources

Utility Charging Station Operator Charging Station EV

OpenADR '

(_, CHAdElVlO
IEEE 2030.5 "
“IEC61850 O - B

Elbe 1ISO 15118-20

OCPP 2.1

IEEE 1547 - Standard for Interconnection and Interoperability of Distributed Energy Resources with associated Electric Power Systems Interfaces
EN 50549 - Requirements for generating plants to be connected in parallel with distribution networks

Grid codes France
Grid code Netherlands
Grid code Germany

Open Charge Alliance © 2014-2024



What all Grid Codes have in common

Grid codes across the world cover the same 4 aspects: a ‘Distributed energy resource’ (i.e., a
bidirectional vehicle) must:

A. Adjust behavior according to the grid frequency and voltage
B. Continue operation despite grid ‘hick-ups’
C. Listen to a direct ‘STOP!" signal

D. Detect if the grid is down: do not feed into the grid when it is down and when the grid comes back
up, reconnect with care

Open Charge Alliance © 2014-2024



Example of a DER Curve that tells the Charging
Station how to react to grid conditions

A

The Charging Station (in case of DC charging) or P1 P2 Must Disconnect
the EV (in case of AC charging) must continuously P3 eé
monitor the grid voltage. P5 P6

g P1 P2 May Disconnect
When the Charging Station/EV detects that the £ o P P4
Grid Voltage is too low or too high, it must g R Must Remain Connected ----------------
change its charging behavior according to the S P3 P4 @
. ) = | Pt P2 May Di t
Curve’. S ay Disconnec

Step Change Test Vector . IPS P
Globally, ther.e are mf)re than 7000 Gr/g’ = o, | P3 B
Operators, with possibly hundreds of different .
requirements at the moment — but the principle is La mYeny Euretion (keconce)
the same. :
Voltage Ride-Through
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Charging station executing a DER curve

DSO CSMS CS ACEV

Updated P(F) curve

SetDERCurve(...)

EVSE detects anomaly
and start following P(F) curve

SignalDEREvent( P(F), started ) |©

1ISO15118-20 ChargeLoop instructions

SignalDEREvent( P(F), ended )

Open Charge Alliance © 2014-2024



Join OCA!

Innovate, collaborate, and drive
change!
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OCA needs input about the specific requirements in a
country

*

- German Calibration Law — &— Californian Pricing Regulation g%

I:ALIFI]HHIA REPUBLIC

*

/
Indian FASTAG paylnellt SyStelll AFIR QR code rEQU|rE|||E||tS
_

AN P74 UK smart Chargmg ///.‘\s Korean Mode 1/ 2 Only
Z I Requirements W\ %  Charging Station Certification

This can result in a Whitepaper, explaining to A) ...... Or this can result in an update of OCPP
the industry how they can use OCPP to fulfill

these requirements........

Open Charge Alliance © 2014-2024



In 2020 CHAdeMO and OCA worked together to help the
industry

Scope: g F
OCPP 1.6 & OCPP 2.0.1 —
CHAdeMO 1.1 & CHAdeMO 2.0.1 CHAdeMO

Work items:

1. Align terminology - translation table

2. Align events - sequence diagrams

3. Align charge session data - device model recommendations iy Ooealt Rt

Open Charge Alliance © 2014-2024



How can OCPP better support Japan?

e Use OCPP!
e Join OCA as a member and contribute!

e Setup alapan OCA WG with Japan based OCA members and contribute!
* Join OCA via IEC as an IEC liaison member (if IEC votes YES on OCPP2.0.1) and contribute!

 Other options?

Open Charge Alliance © 2014-2024
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