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DELTA Vision & Concept

A new energy distribution structure

Today Tomorrow

» Exploit the untapped flexibility of small/medium prosumers,

Demand Aggregators having DR contracts with
through a novel, secure DR Management Platform

large customers/businesses

) ) 4 » Ease Aggregator’s computational effort through a
Inconvenient, semi-automated explicit DR L o .
distributed intelligence Architecture

Unreliable implicit DR » Engage prosumers in both explicit and implicit DR through a

Single-point, Centralized Management of social collaboration and incentivization platform and

Assets personalized interfaces

» Achieve end-to-end interoperability through
using/extending open source protocols (e.g. OpenADR)

Fragmented standards/protocols for building
monitoring & control systems

» Propose new business models and recommendations for
policy makers to accelerate market adoption
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DELTA Vision & Concept

Objectives

* Relieve Aggregators from
resource-intensive tasks: DELTA
Virtual Node

* Establish an automated, efficient
DR management structure: DELTA
DR Management toolkit/ DELTA
Fog-enabled Device

 Simplify and fortify
energy contractual agreements:
DELTA Blockchain

* Enrich Aggregator’s Portfolio by
engaged Small/Medium
prosumers: DELTA Collaboration
Platform and Award enabled
services

LTA

A new energy distribution structure (Il)
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DELTA Impact

Energy stakeholder
interconnection

Stable & Secure Increase of RES penetration

Affect ongoing policy
development

Bring greater energy security, sustainability &
competitiveness

Provide Access to medium and small prosumers

Evaluation on 2 Major Pilot Sites
& 1 Pre-Pilot Site
IUK-P1 Greece PP Cyprus-P2
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What is an ontology?

Definition

“An ontology is a formal, explicit specification of a shared conceptualization”

Machine-readable
Consensual

Concepts, properties
P, PTOP Knowledge

relations, functions,

constraints, axioms,

4 Ontologies are explicitly defined Abstract model and
simplified view of some
.... phenomenon in the world
9 that we want to represent
Studer, Benjamins, Fensel. Knowledge Engineering: Principles and Methods. Data and Knowledge Engineering. 25 (1998) 161-197
[9:& This slide has been taken from the “Introduction to ontologies” by Asuncién Gomez-Perez



OpenADR ontology

Goal in the H2020 DELTA project

* To develop an ontology alighed with the OpenADR data model

* Documentation:
* OpenADR 2.0 Profile Specification B Profile
* OpenADR 2.0 Demand Response Program Implementation Guide

* Analysed services:
* EiEvent
* EiOpt
* EiReport
* EiRegisterParty
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OpenADR ontology

Overview

oadr;]l\\lode oadr:sendsOpt oadr:Opt
<<rdfs:subClassOf>> oadr:plans
| | | i
oadr:sendsReport — oadr:VTN oadr:VEN
y oadr:Schedule
oadr:sendsEvent
oadr:Report
/F oadr:Event oadr:hasEventDescriptor ! 44r:EventDescriptor
<<rdfs:subClassOf>>
|
oadr:includesSignal —— oadr:hasAreaTarget —»  oadr:ServiceArea
‘ oadr:MetadataReport oadr:DataReport
L oadr:hasGroupTarget ——p oadr:Group
oadr:Signallnterval «—— oadr:hasSignallnterval — oadr:Signal
oadr:hasTypicalValue <<rdfs:subClassOf>> ‘ ‘
¢ oadr:containsAsset oadr:containsResource
oadr:Value oadr:EnergyPriceSignal oadr:SimpleSignal L L
oadr:Asset oadr:Resource
oadr:DemandChargeSignal oadr:BidPriceSignal
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DELTA Ontology available in: https://w3id.org/def/openadr



https://w3id.org/def/openadr

OpenADR ontology

Ontology development methodology

'« Ont.Devel. | e Ont. Devel. | '« Ont. Devel. | '« Ont. Devel. | . . . .
e Users e Users e Users e Users hd The OntOIOgy IS ava||ab|e IN G|thUb'
s Experts i« Experts ! s Experts i Experts

https://github.com/albaizq/OpenADRontology

e Anyone can contribute to the development of the
ontology by adding issues:

y y y y https://github.com/albaiza/OpenADRontology/issues

Ontology

Ontology Ontology Ontology

requirements - - S :
eq implementation publication maintenance

specification

ORSD Ontology Online ontology Issues, bugs, etc.
-l
cm— v =T
— g - & albaizq / OpenADRontology @Oumwatch | 1| frsar 0 | PFork | 1
<> Code Issues 1 Pull requests ») Actions 1] Projects 1 wiki Security Insights Settings
________ > 2 branches 0 tags i About o)
Legend output $ master v | § 2branches ©0tags Goto file Add file ~ & Code ~
Tt ' — ontology for modelling the OpenADR
' ! e activity flow albaizq update version e853711 19daysago ® 130 commits tocol
'\ Actors | Activity Artefacts ¥ ® T pretece
:_____._____"____: (lnpUt) Artefact OnToclogy update version 19 days ago [ Readme
reference R
ciagrams new version 0.2.0 19 davs 20
ontology Delete catalog-v001.xm Releases
L]
° shapes update figures from docs and shapes ?c
http://lot.linkeddata.es/ :
tests Delete catalog-v001.xm
[ READMEmd add emix concepts

Packages

DELTA
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OpenADR ontology benefits

Data validation

* Data validation with shapes

@prefix:  <https://w3id.org/def/openadr#> .

@prefix sh: <http://www.w3.org/ns/shacl#> .

@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix owl: <http://www.w3.0rg/2002/07/owl#> .

@prefix xml: <http://www.w3.0rg/XML/1998/namespace> .
@prefix xsd: <http://www.w3.0rg/2001/XMLSchemat> . _ _ x
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> . VEN1 a 0adr:VEN .

<https://astrea.linkeddata.es/shapes#790eda9f1006c334de8cd96c41827613> - VEN a oadr:VEN
a <http://www.w3.org/ns/shacl#NodeShape> ; P oadr:receives :Event;
rdfs:isDefinedBy "OpenADR 2.0 Demand Response Program Implementation Guide" ;. = Data
rdfs:label "Virtual End Node (VEN)" ; Pag
sh:description "This is the OpenADR Virtual End Node that is used to mte&act T with the VTN";
sh: name "VirtwatEnd Node (VENT" ™ =~ _”

-~y
sh:property [ S o P

» sh:path <https://w3id.org/def/openadr#receives> ; \’\

sh:minCount 1
l 1; ! '
\ / r ~
SH

gh:targetClass <https://w3id.org/def/openadr#VEN> , Shapes W3
~ z v

\\ ’/

v

X

— -

[i% A OpenADR SHACL shapes available in: hitp://delta.iot.linkeddata.es/interfaces-oadr.html
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OpenADR ontology benefits

OpenADR ontology in the DELTA project

Ontology ¢ Description ¢ Repository ¢ Issue tracker ¢ Requirements ¢ Releases ¢ Payloads

DELTA ontology This ontology aims to model the the delta-ontology ontology issues ontology requirements ontology delta-
architecure of the DELTA project releases payloads

OpenADR ontology This ontology aims to model the openadr-ontology ontology issues ontology requirements ontology openadr-
OpenADR protocol releases payloads

oadr:https:/iw3id.org/def/openadr#
P

https://w3id.org/def/openadr —n 3

OpenaDR
[Cossven |
e [ nml\w(‘:fhinasum ]
1 s
1S
= DELTA
E dela.FElb }
: saref4bldg PhysicalObject
T i oamMregalu
| saref Device ] {safef f’voﬁé’ly]
| e http://delta.iot.linkeddata.es/
|

[detta KeyPed&mmemdatod

delta:http://delta.linkeddata.es/deficore#
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OpenADR ontology benefits

Semantic interoperability definition

“Interoperability is the ability of two or more systems or components to
exchange information and to use the information that has been exchanged”

“Semantic Interoperability means that there is a common understanding
between people of the meaning of the content (information) being
exchanged”

Thanks to an ontology

Thanks to the CIM

IEEE Standards Coordinating Committee.: IEEE standard glossary of software engineering terminology (IEEE Std 610.12—1990). Los Alamitos. CA: IEEE
Computer Society, 169 (1990)

H. van der Veer, A. Wiles: Achieving Technical Interoperability - the ETSI Approach. 3rd Ed., (2008)




OpenADR ontology benefits

Semantic interoperability support

* Development of the DELTA Common Information Model (CIM)

P2P network

[ DELTA Semantic Interoperable data exchange layer l

s ¢ ¢

| CIM oM CIM
DELTA infrastructure OpenADR DELTA infrastructure
: = infrastructure |
oo Local network
‘., DVN J VEN | FEID

| | XMPP, JSON-LD, DELTA Ontology
| IHTTP, JSON-LD, DELTA Ontology
~_HTTP, XML, OpenADR schema
[i% DELTA CIM code available here: https://github.com/oeg-upm/DeltaCimApp under Apache
DELTA 2.0 License



https://github.com/oeg-upm/DeltaCimApp%20under%20Apache%202.0

Semantic interoperability

DELTA CIM interoperability modules

DELTACIM =

@ XMPP Configuration
v A Dashboard / Bridging

>3 Bridging

Bridging Service

st

Xmpp route patterns:

% Knowledge Graph

Local service: Xmpp URI pattern: Method: Append relative route: Interoperability module:
& Cloud Access Local endpoint ../deltafjuan/ = Interface regex GET v Yes v v None ’
OpenADR-oadrUpdate.module
@ Validation ocal service mpp pattern etho [+ Itk 4 module
n . L | . X URI Method A test-stars.module dul
& Users http://dbpedia.org/data/Madrid.jsonld ../delta/juan/madrid GET false Validate payload ﬂ
 Logout http://localhost:7001 ../delta/juan/test-post POST false ﬂ
http://localhost:7001 ../delta/juan/test-put PUT false ﬂ
http://localhost:7001 ./delta/juan/test-patch PATCH false ﬂ
http://localhost:7001 ../deltafjuan/test-delete DELETE false ﬂ
http://localhost:7001 .[delta/juan/test-get GET false AR ﬂ

DELTA CIM code available: https://github.com/oeg-upm/DeltaCimApp under Apache 2.0 License



https://github.com/oeg-upm/DeltaCimApp%20under%20Apache%202.0

Semantic interoperability

DELTA CIM services

Forwards a request from

the P2P to a local
infrastructure & openADR
DELTA CIM Produces a vaIidgtion
report for an input
Receives a SPARQL query and payload

provides an unified answer :

considering the DELTA Allows to integrate external
components in the P2P components (like pure

Network relaying on their KG KG Publisher OpenADR components)

Publisher |

Answers a SPARQL query issued
from the P2P network with the
Handles the access control list local infrastructure’s endpoints.

P2P Ne
of the CIM, and the credentials
for the P2P network through

certificates

Local N
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Semantic DR interoperability through
the H2020 DELTA Project

Thank youl!

D E L T A Apostolos C. Tsolakis and Alba Fernandez-lzquierdo
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tsolakis@iti.gr & albafernandez@fi.upm.es
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