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1. Introduction

Why a testing methodology linked to the CoC?



Approach

interoperable solutions
& connecting smart homes,

' buildings and grids

JRC TECHNICAL REPORTS

Smart grid interoperability testing
methodology

Interconnect project

v

Based on this JRC methodology and on this
Interconnect project:

Broad approach:
JRC's "Smart grid interoperability |:> A testing approach is proposed to enable
testing methodology" information model testing.
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Project track

1. Creation of the
project website

In progress

To do

2. Literature review and
consolidation of input on
the interoperability of
ESA

7. Setting up
methodology/laboratory

procedures for
certification of ESA

6. Setting up and drafting PrOjeCt cyCIe
of Code of Conduct, . 3. Development of
consultation with State of play of deliverables use cases for ESA
stakeholders and
attracting signatories

4. Defining the

5. Development of principles for data

interoperability requirements

sharing among ESA

for ESA in collaboration with ahd othar aciore

stakeholders — survey,
workshops
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Why is a testing methodology needed?

@ Goal of this project: achieving interoperability

Final version of the CoC Based on SAREF
published: Use Cases. White goods and HVAC
§§ Implementing and testing JRC methodology




Indirect references to methodology in the CoC

In the
introduction:

In the
Chapter 4:

(The

testing methodology
enables to verify
some commitments)

It is mentioned the annexes which are needed to
comply with the CoC.

Commitment e)

e) Ensure that all relevant information elements used in the implemented use
cases (see point a) as well as in the open protocol (see point b) have a
corresponding SAREF representation, fully compliant with the SAREF framework
of ontologies according to the technical specification ETSI TS 103 264 (SAREF
core) and ETSI TS 103 410 series (SAREF extensions) (see Annex 2).

Commitment i)

I) Indicate the compliance with the Code of Conduct when registering new ESA
models in the EPREL database. If this compliance is achieved through a dongle
attached to the appliance then only the model that includes both appliance and
dongle, when placed on the market, can be considered compliant with the Code of
Conduct
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2. Foundation

JRC Interoperability Testing Methodology



Smart Grid Interoperability testing Methodology

JRC Interoperability Testing Methodology

JRC Smart Grid Interoperability Lab Repository

. SRR
Testing Methodology é | : ' |

in a glance T oting

RESULTS

@ mnput @ Data storage
@ output . Activity/Steps
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Smart Grid Interoperability testing Methodology

1st step: Define UC

* which actors interact,

* which are the links of interaction;

« which part of the system will be
considered as testbed and

« which as Equipment under Test and link
under test;

Mapping of Use Case to SGAM

10

JRC Interoperability Testing Methodology

® mpu Data storage
@ output . Activity/Steps

=

JRC Smart Grid Interoperability Lab Repository

Testing

RESULTS

Statistical
Analysis
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Smart Grid Interoperability testing Methodology

2nd step: BAP creation
JRC Smart Grid Interoperability Lab Repository
- : @< > @<
» Definition of all possible standards/ ! ’ '. # ,

options for standards for all links of
interest in the test bed and the link
under test

| Testing

Be aware that this step is generic.

For a specific Use Case (Protocol, @ mput (@ vata storage
@ output [ Activity/Steps

ESA) it will be defined accordingly
(simplified).
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Smart Grid Interoperability testing Methodology

3rd step: BAIOP creation

JRC Smart Grid Interoperability Lab Repository

The BAIOP describes the test steps;
how these are performed and how
interoperability is preserved

Be aware that this step is generic.

For a SpeCIfIC Use Case (PFOtOCOL . Input .Data storage
ESA) it will be defined accordingly @ ouput [ Activiy/steps
(simplified).
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Smart Grid Interoperability testing Methodology

4th step: Statistical Design of the Experiment

One or more parameters are chosen to JRE Jsopeiablity Tesking MCR cetlony

monitor. When thIS parameter - : “ JRC Smart Grid Interoperability Lab Repository

changes... ' 3“ )@( @( )@

«  What will happen to the overall |
functionality of the system?

» Is interoperability preserved?

Results are no longer YES/ NO => YES,

under what conditions?

Testing

Statistical
Analysis

RESULTS

« Statistical analysis is optional

® mpu Data storage
@ output . Activity/Steps
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Smart Grid Interoperability testing Methodology

oth step: Testing and Statistical Analysis

JRC Interoperability Testing Methodology

« The tests and the (optional) statistical JRC Smart Grid Interoperabity Lab Repository
analysis are performed; if needed, the ?‘ >@< %

range of parameters examined is
changed (or the parameters themselves)

Statistical
Analysis

RESULTS

® mpu Data storage
@ output . Activity/Steps
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Smart Grid Interoperability Methodology for
testing — applied for the CoC

Considerations:

1. Use Case description, actors involved:
The ESA and the EMS that exchange messages.

2. Interoperability layers of SGAM that are of our interest:
Information Layer.

3. The communication layer is out of the scope.
Assumption: interoperability is preserved for the communication layer,
regardless of the communication protocol used.
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3. Proposal

Trialog & JRC adaptation of the foundation
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How to check ESA compliance?

Generate test tool

Smart
appliance

Functions

SAREF
Profile

Model

Protocol

Reconstitute model based
on content obhtained from PCO

Check compliance

17
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Four Phases

(1) Reference specifications
(2) Reference for implementation (profile)

(3) Implementation
(4) Tests execution and compliance check
E
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1st — Reference specifications

SAREF
4ENER

Reference specifications
Defines that compliance to

CoC SAREF4ENER is
mandatory

Defines agreed concepts,
relations and constraints

Testing IOP methodology of the CoC:
Requires to use the SAREF ontology (SAREF4ENER)

An ontology defines agreed: « Concepts * Relations « Constraints

This step is performed
once

19

ETSTTS 103 #10-T VI.1.2 (2020-05)

[>\ e petnins

‘ S

i e
..".M;.;m:—,:.‘.;; =

SAREF4ENER overview
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2nd — Reference for implementation (Profile)

A profile defines :

Reference for implementation (profile)

Profile

gy Defines UC implementation by

devices: SAREF4ENER subset,
messages, data objects, ...

a
standard

an agreed subset of SAREF4ENER to be used.

an agreed selection of standard(s) & its(their) mapping
to SAREF4ENER subset.

A profile enables implementation of 1st step
(Reference specifications)

This step is
performed several
times

Focus:

Use Case from CoC & Mapping

» Defined messages subset
» Defined data models

Example overview

Several profiles are
possible
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Generate test tool

Test tool

3 — Implementation

Functions

SAREF
Profile

Model

Protocol

Reconstitute model based
on content obtained from PCO

Check compliance

Implementation

Srarh Smart Appliance is

implemented based on the .. .
Reference for implementation An ESA is implemented based on step 2: Profile

(Reference for implementation)

Appliance

Test tool knows how to access
the data based on the

Reference for implementation A test tool could be implemented based on this
= Generated test tool o Profile
ile.

Test tool

The focus of this test is on the results: the information of

This step is performed for each the replied messages got after a requirement

profile by the ESA Manufacturer

- European
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4th — Test execution and compliance check

Test execution & compliance check

data

Test tool g

Appliance

SAREF
4ENER
subset

DuT

Compliance is checked each time

Use the test tool (3rd phase)

to check compliance of ESA (3rd phase)
with SAREF4ENER subset / profile (2nd phase).

Check the compliance to SAREF4ENER rules and

constraints:

Are the relations compliant?

Are the mandatory properties present

Are the values within range?
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Overview of all four phases

Reference specifications

Defines that compliance to
CoC SAREF4ENER is
mandatory

=== Defines agreed concepts,
“=\=58 relations and constraints

©

Smart
Appliance

Test tool

Reference for implementation (profile)
Profile
based on

Test execution & compliance check
Defines UC implementation by

a devices: SAREF4ENER subset,
data

Il Mmessages, data objects, ... SAREF
4ENER
subset
puTt

Implementation

Smart Appliance is E

implemented based on the
Reference for implementation

Smart

Appliance

Test tool knows how to access
the data based on the

Reference for implementation
= Generated test tool o

Test tool
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4. Linking Foundation &

Proposal

Using the JRC's methodology for the Code of Conduct



Linking Foundation and Proposal

JRC Interoperability Testing Methodology
JRC Smart Grid Interoperability Lab Repositol
< >l < >
4 4 * : 4
FOUNDATION x

JRC's "Smart grid interoperability
testing methodology"

@ mput (@ Data storage
Output Activity/Steps

4 N

PROPOSAL

@ @ Activity/step
. . (2) Reference for implementation (profile)
CoC and adaptation in 4 phases Q

\ (@) Tests execution and compliance check j
- European |
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Linking Foundation and Proposal

@ <
4

UC is
established in
our CoC

@< >?<
H !

BAP

creation

’?‘ s

ProFIrng

} m —_ l
IMIOP

26

The
manufacturer
choses a
protocol

SAREF4ENER is chosen for our
CoC

Mapping of data models of the
selected standard to the subset of
SAREF4ENER

A test tool is implemented

(@) Reference specifications

(2) Reference for implementation (profile)

(3) Implementation

JRC Smart Grid Interoperability Lab Repository

———

Testing

TEST SLAUSCA
RESULTS Analy

RESULTS

Tests are executed

(@) Tests execution and compliance check|

- European |
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5. Conclusions

Remarks and consultation
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Conclusion

N4 The signatories of CoC need a precise interoperability testing
methodology to guarantee their compliance

>=|  This methodology is based on the JRC's testing methodology

E A novel tool is proposed to verify interoperability between devices
= from different manufacturers.

X The centrepiece to develop this tool is stakeholders' contributions
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Thank you
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© European Union 2023

Unless otherwise noted the reuse of this presentation is authorised under the

license. For any use or reproduction of elements that are not owned by the EU,
permission may need to be sought directly from the respective right holders.
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Thank you

and keep Iin touch

© European Union 2023

Unless otherwise noted the reuse of this presentation is authorised under
the CC BY 4.0 license. For any use or reproduction of elements that are not
owned by the EU, permission may need to be sought directly from

the respective right holders.
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