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ARUP
AGENDA — THE NEXT 45 MINUTES

 |Introductions
2 mins: Dial-in buffer & context

 Recap of the programme
5 mins: Challenge & Solution

 Demonstrator
5 mins: Interaction of technology with the user journey
5 mins: Wireframes of the demonstrator

« Governance model
5 mins: Overview of the proposed roles & responsibilities

« Benefits framework
5 mins: Ways to assess various use cases

* Next Steps
« Q&A
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ARUP
CHALLENGE: ENERGY SYSTEM IS CHANGING

achieving net zero

data sharing requires an operating an
s A integrated integrated
common energy system energy system

social-technical requires modelling a _ >
framework wide range of ' 4

to facilitat S T

o facilitate _ = AL

[ ili scenarios [\! o & )

interoperability \/H/ =
visibi|ity of modelling a wide

system range of

behaviour scenarios
of a dispersed requires

SR visibility of
requires system
data sharing behaviour
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Ambitious objective:

Enable the development
of an ecosystem of WA AN
connected digital twins ..., & ol o g

dﬂ«'f@%
For the entire GB energy -
system to solve wider
system challenges

I
Charging
tﬁ Provider
010
1010

,,/,i i \\\\ -Ogﬁ\%’\ \\‘/
(e.g. energy optimisation, carbon reporting,

istri N 1 T L" b - Electroly
investment planning, ...net zero energy transition) N I
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ARUP
AN ECOSYSTEM OF CONNECTED DIGITAL TWINS

Data

(right-time, not real-time)

1401010100 010101010010,0070

Insights

PhySical Dlgltal
x— asset, system . %
twin
Or process
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Outcomes \/

Interventions

Decisions
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ARUP

AN ECOSYSTEM OF CONNECTED DIGITAL TWINS
Physical connection

Physical
asset, system
or process SNAN_=RN |
o NIXZ
Digita % I §é§% il
twin NS 2>X

Digital connection

NS/
PN

N
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WHAT IS NEEDED: COMMON FRAMEWORK

Raising Building
awareness & capabilities &
fostering culture skills

Defining roles &

People responsibilities

Aligning around Creating a

Process BirNSieR X Engaging governance

standards stakeholders framework

Establishing Increasing
management & visibility &
governance enabling sharing

Data Aligning models
& taxonomies

Connecting Enhancing Creating an
Technol ogy physical modelling and interoperable
infrastructure analysis ‘tech-stack’

PRIORITY
FACTOR

ARUP

Determining the

operating
environment

Managing
security
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PROJECT TIMELINE

Define the
vision
Dec 21 — Feb 22

Benchmarking &

key factors

Sketch the
concept
Mar 22 — Apr 22

Discovery

Develop
enablers
Jul 22 — Sep 22
Data standards,

use case, &
advisory groups

Set design

principles

Nov 22 — Aug 23
Common

framework
demonstrator

ARUP

Build and
show
Oct 23 — May 24

* |dentified global
best practices for
connecting digital
twins

» Refined learning of
these into key
factors required for
interoperability

Tested key
factors with
industry
Recommendation
to create tangible
demonstrator of
the framework in
practice

Reviewed
industry maturity
in data standards
and data portals
to set direction
Refine use case
Published
strategy for
advisory groups

Developing
industry-validated
governance
model and
technology
requirements.
Creating
wireframe of
demonstrator

Build, test, and
showcase the
demonstrator
Develop the
operating
environment, and
security model
Track the
benefits
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USE CASE & TECHNOLOGY

Ed Rous-Eyre

Senior Consultant, Arup
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ARUP
DEMONSTRATOR USE CASE

Exploring the opportunity to re-route electricity between grid supply points (GSPs)

To increase the network’s resilience and eliminate BSP
B's Single Circuit Risk, the coupling infrastructure between GSP
A and GSP B can be employed.

Strategically changing the running arrangement within BSP A to
allow BSP B to be fed by GSP B instead of GSP A would mean
the substation is fed by two circuits (blue and green) rather than
one, adding redundancy to the system and increasing network
resilience.

Transmission Network 275/4

Also, due to the risk of transmission power flowing through the
distribution network causing overloads, only two of the circuits
can remain open, meaning BSP A must be fed by one GSP, not
both.
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ARUP
FUTURE OPERATING STATE — DATA FLOWS

Engaged stakeholders from across the sector to understand the
future operating state and how the use case could be enabled

Transmission Base Models

Distribution Base Models

v

v

| Operational Scenarios

Distribution Base Models

> Virtual >

Transmission Base Models

Distribution Base Models

Transmission Base Models

Operational Scenario ) E n e rgy Operational Scenarios
Updated Operational Scenario Syste m

Updated Operational Scenario

€

€
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DEMONSTRATOR HIGH

Data Producer e.g. Network Operator

Digital Spine Node

LEVEL DESIGN

'« —

Data Producer

o= \\° APY/
i — N ' brokering
Network ~Network operator Dat'a . VirtualES Metadata entry ~ Security
operator standard data standardisation standardised permissions
data
Data Producer e.g. Windfarm Operator
Digital Spine Node
\\° R (@] AP/
N " ! brokering
Windfarm Windfarm operator Dat_a . VirtualES Metadata entry ~ Security
operator standard data standardisation standardised permissions
data
Data Producer e.g. Power Station Operator
Digital Spine Node
%’ % (@] API/
\ ! brokering
Power station Power station Data VirtualES Metadata entry  Security
operator operator standardisation standardised permissions
standard data data

Virtual Energy System

distributed
data broker

Schema Data Exchange Data Catalogue
assurance
Schema Data streaming ~ Viessaging APl (point-to- Metadata
registry (pub/sub) point) store
1
—— |
|
|
Data Portal

Open-source

Data
Consumer

APl

ARUP

Data Consumer e.g. Charging Provider

API/
brokering
VirtualES Charging Provider N
standardised standard data Charging
data Provider

Data Consumer e.g. Electrolyser

A
y

Web service Web service
Security services Trust System
Framework governance
X ]
Identity, licensing, !
Security controls legal, certification Administration,
& registration monitoring &
support
Use Case Specific Tooling
Analytical Digital Twin | | Visualisation Centralised Distributed
Query P / Data cache
engine (TBD) Capability marketplace & graphical data storage | | data storage (TBD)
(TBD) (TBD) views (TBD) (TBD) (TBD)

API/
| brokering

VirtualES Electrolyser
standardised standard data Electrolyser|
data

Data Consumer e.g. System Operator

API/
brokering
VirtualES System Operator
standardised standard data System
data Operator

Virtual Energy System |
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ARUP

KEY STEPS FOR USING THE VIRTUAL ENERGY SYSTEM

Key steps:
1. Prepare e
2. Publish
3. Search & find Coneue e 2
4. Request access
5. Review & provide access Vil Eneroy Sy =+
6. Consume data 5 3

provide access Search & find

4

Request
access

Virtual Energy System |
Powered by ESO



(1) PREPARE

Task Lead: Data Producer

1

Register with the
VirtualES

Identify data for
sharing & establish
endpoint

Identify data handling
characteristics

Data standardisation

Ensures verification and
validation of participants

Ensures that the correct
data is exchanged.

Ensures appropriate
controls can be placed on
the data.

Enables interoperability of
data.

Consume
data

ARUP

8 Data provider
Data consumer

1

Prepare

4

Request
access

Virtual Energy
System

Trust
framewoark

Data
Producer

2 =
®® |:=

Identity, licenszing,
legal, certification

Digital Spine Node

Data producer's
standard data

Data
standardisation

VirtualEs
standardised
data

i}
LU
&

Metad ata entry

& registration
Data portal
o | .
brokering
Security @
permissions Web service
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ARUP
WIREFRAMES - PREPARE

Virnesl Eraegy Systam Organisation Dats Subsoribed Dats 0 o & &:I BWE

Welcome to the Virtual Energy System

Virnasl Erdigy Sypram Qrganisation Dats Subsoibed Data Q o @ @ IWE

Laanch for dataisd names, organisalssn names..

Create New Endpoint [ <o

Overview M
Qrganisation Sulbsrited K Ganeral Sexings
Datsmets Datatets 0
10 T d Mums ® Dipts Domain *
L | Diparationsl Scemarnos Systam =
i}
W Ciasorpiion ® Cinis Sub-Damais *
Recently Viewed  vew o niseny = ; This &P endpoent provides access b0 operatonal sconano data cwned by Operational Scanaros =
- Wissterm Elactrcs Mistwork
5 Pabiabad Dalaien *
" . "
A Sedact aarch 1r -
GBPN Base Model - Winter Peak “ GEPH mrweazs @ [ -] n
Winter Peak Dase Netwark Model for - . . -
GBFR A -
N Dafine Endpaints
Tramsmission Metwork - Winter Peak ) o oo @ [ ] Q B Ouage Running Arangemants
Winter Peak Trarsminsion Retwark Model | URL
Fat WK, B Wesk Ansad Running Arrangements
LAl B, Bt TIBRCLr CI i & B SO A P T oS oD I a8

Saren

T — it —

ESO Virtual Energy System
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ARUP
(2) PUBLISH

Task Lead: Data Producer

1 Publish data handling  Ensures that data has the

8 Data provider
Data consumer

6 2
SEIELiE Publish
data

Virtual Energy System

3

Search &

characteristics correct licensing find
conditions. A
2 Publish metadata to Enables data to be indexed
the data catalogue for search and find.
Virtual Energy System
3 Apply security controls  Ensures that the date is Trust Data portal
o framework
secure and compliant. jm e Pt s nsivg s = - = = === === == == == = - + ‘
| = | g
| |dentity, licensing,
[ lzgal, certification
- Data I’roducer QOrganisation & registration Web service
4 Validate schema Ensures that only approved !
schemas are used. o el spine Node reournce
e Y —-— o G}
§ B Oo@E e b
5 Publish via API & Ensures that data is shared e omgmers | RS Vmems | Mesimsey Seeviy regity
message brokers effectively and securely =

through approved
endpoints and protocols.

Virtual Energy System |
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WIREFRAMES - PUBLISH

Data Preview & Metsdats Permasions

Dara Licensing )

Dataset Type: Outage Running Arrangements

Oate Slanawd *

CGMES v.3 with COPSM

Dt Clhiran Disin Pox
ComEquipmentProfie -
OiparabionProtie -
SharlCitcwtProfile -y
Tapal oy Tokks .
Siabe’arial | peProfite .
DiagramlayoutPrafie s
GecoranhicalLocakion Proble .
DymamiceProfile o
EquipmeniProfile i
Equipments BoundaryProfle L
SteadySateHmothesisPrafile i,

ESO

Data Previen @ Metadats @ Permi

Required Metadata

Dataset Type

Publishing Organisation
Outage 1D

Destription

Sltes

Start DateTime

Optional Metadata

Defines the requi
withee this datas

™he same of the(
Name of oeganis
Rolased eNAMS C

Brief descrption)

Related Substatic

Start DateTene of opes

Data Preview @ Metadats @

Organisation Types

Specific Organksations

Type 1o search..

Ofgem &
Energy Systems Catapult &

Outage Running Arrangements

Selected Endpoint Operationsl Soenarion

Permissions

Data Licensing i)

Save & Continue =

Virtual Energy System
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(3) SEARCH

Task Lead: Data Consumer

1 Access the data portal

2 Search using the data
catalogue

Provides a browser-based
interface to access the
VirtualES.

Allows users to search, find
and understand a range of
datasets.

ARUP

8 Data provider
Data consumer

6

Consume
data

8
Search &

Virtual Energy
System

Data Catalogue

[0

Metadata
store

Data portal

(&

Web service

o Organisation

find

4

Request
access

Data Consumer

4 — -Accesses— — — '

Data

consumer

Virtual Energy System |
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(4) REQUEST ACCESS

Task Lead: Data Consumer

1 Request access via Checks if users have the
the trust framework correct policies and
permissions to consume
(a) Data consumer the data and allows them to
already has the request access.
correction
permissions

(b) Data consumer
does not currently
have the correct
permissions and
requests access

Virtual Energy
System

Security services

Security controls

(1

Trust
framewaork

Identity, licensing,
legal, certification
& registration

. -

_Requests_ _

alCess

ARUP

8 Data provider
Data consumer

6

Consume
data

4

Request
access

Data Consumer
Organisation

Data
o R sUm er

Virtual Energy System |
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(5) REVIEW & PROVIDE ACCESS

Task Lead: Data Producer

1 Review access Enables producers to see

request who is requesting the data
and why.

Access control permissions
and policies are updated to
enable access to the data.

2 Provide access

00

- — -Notification— — —|

Data Producer
Organisation

o
' — — — Approval— —

Data producer

Virtual Energy
System

@)
t

Security services

Security controls

Trust
framework

& registration

Identity, licensng,
legal, certification

ARUP

8 Data provider
Data consumer

e 3
R:r\g\t/ei\ge& Search &
access I

4

Request
access

Virtual Energy System |
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ARUP
(6) CONSUME

Task Lead: Data Consumer

8 Data provider
Data consumer

6

Consume
data

1 Dataexchange Data exchange patterns .
(pub/sub, streaming, API search
endpoints) are used according R T—— )
tO Use-CaSGS i 9_ f:flJ Request

4 — — — — —_ —— = Feedback boop| TO-@- — — — — — — — ¢ E access

2 Security services Protects and secures the data e | oo Sv—— p—— -
by using the correct tools. “l. @ .

3 System governance Provides the administration, some | | ooy Mampos selbom et
monitoring and support for the I
VIrtuaIES' | Data Consumer e.g. Electrolyser

4 Data ingestion Standardised and documented - ©
datasets are ingested for vt S :
modelling & decision making ! swintancs e Geceops] |

I dota I

5 Use-case specific Provides users with tools to L e e ortimmess @ — -~ — l

tooling meet different requirements and Security senvies | | Trust e e

use-cases - B

6 Share derived Derived data to inform digital ey P P
datasets twin models can be shared back -
- . se Case Specific Toalin,
via the VirtualES pmemeen
| e | Pol” || Vi || o ] it | e
ergoe BOH|| ““;‘:ﬂ:l"w Vo 0D} o P ent
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ARUP

WIREFRAMES - SEARCH

Wirnusl Ersbgy Sywnam

Search Results

Datased Type ¥ Cultiage Rusrunin
Advance search =

Publighing Ovganisation ¥ Wettern Elects
Qutage I v OiN-D01 2345
®

Query: Datazet Type/ DutageRunning Arrangemednl

1 redult found

2312526V
Thiss |5 @ Medvfweeil. OuULIGE N NG STanZemind in relason i

o
T——

Qrgansation Dsts

Point to Point Massages [ PubSul)

23-12-526-V1

Type. Qutage Running Arrangement pathe

IO BN ITTUA |5 L OUa P | e T | BT C R e WO S/ O rationalsoananass

outagerunningarrangament/names? 3= 1 2526V

Cvmrvbew Bhetailita Duata Licering
andamesd Wpiata Praguendy
0330533 Umbmoremn

Fuhlishang Organiiaticn
Western Clectrsc Networks

Datawt Type F&rmat

Outage Running Arrangermens =

Data Domain Dt Susb-Bomsin
Systems Dperational Stena
Description

Ratwork Running Arrangemsant in resctian 1o outage
OR-D01 2345, Proposed switch reconliguration 1o allow B5PF B
10 b fad by GSF B avosding Singhe Cirguit Rk,

Oitmpges 10 Sant Datelime
OND0 12345 2023-05-2%; 12:00:00 License
Electricity Distribution Standard License (Grid Code)
Baladed Bass Mosdely
WEN Base Madel - Winter Peak

Virie Fcip =
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ARUP
GOVERNANCE DESIGN PRINCIPLES

Set of principles use to evaluate different governance models

Transparent competition
Accountability
Stakeholder engagement
Responsiveness
Participation
Empowerment
Legitimacy

N o O bh bR
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GOVERNANCE MODEL D - CO-LEAD

CROSS SECTOR
COORDINATION,
OVERSIGHT, RULE SETTING

IMPLEMENTATION,
OPERATION, COMPETITION

SECTOR GOVERNING Instructs
Ofgem

Reports to

DIGITALISATION

Advises

ORCHESTRATOR micaECCEEEEEE .

ARUP

ENTITY :

[}

COMMON DIGITAL Adui !

.’ INFRASTRUCTURE iR EEEEEEE EETet B -, !

| OPERATOR
: o EXPERT ADVISOR(S) st e .
1 Overview 1 Instructs !
| & Advice | :
1 ! 1
1 ! 1
: ! Advise&l,
— | v R D — |
1
| 'MPLEE'V'NET'I\'TT\'?T'ON ! o .| IMPLEMENTATION ! IMPLEMENTATION ! :
1 ENTITY i ENTITY I
| L. (TASK& ELN.ISHL IR |
! SPINE Instructs DELIVERY SUB- :
| v v CONTRACTORS.L_ | _____________ !
! eI - | DELIVERY SUB-, |
| INITIATIVE A INITIATIVE B 3 | CONTRACT o
: DELIVERY SUB- ST '& :
: Advice & CONTRACTO ) 4 :
T Ty (B 1 Org B [ 1
\Handover | OPERATION 1| !  OPERATION ! L8 operaTON i
- TITY ) ENTITY : ENTITY .
DEMONSTRATOR [ b S eees m """""" ENTITY Y

Virtual Energy System
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ARUP
GOVERNANCE MODEL D - CO-LEAD

Sector-wide oversight of the digital
transformation of the energy sector
« Oversight of Implementation Entities

« Channels public and private sector

« Promote and coordinates digitalisation across
the sector and shares knowledge Virtual Energy System - |
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ARUP
GOVERNANCE MODEL D - CO-LEAD

COMMON DIGITAL
INFRASTRUCTURE

OPERATOR —

Oversees, maintains, and operates
shared digital infrastructure

services and products
e.g. open source components build through an
Implementation Entity.
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ARUP
GOVERNANCE MODEL D - CO-LEAD

EXPERT ADVISOR(S)

Set of panels that advise and
provide feedback on thematic topics
such as security, ethics, technology,
data, social value, use cases, etc
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GOVERNANCE MODEL D - CO-LEAD

v

IMPLEMENTATION
ENTITY

Instructs

JE

ARUP

INITIATIVE A INITIATIVE B

DEMONSTRATOR

Delivers and accountable for
digitalisation initiatives from
Initiation to operations.
 Carries out day-to-day management

« Enforces compliance to the
principles, standards, and rules

* |[dentifies and applies to relevant
funding routes, including engaging
the Orchestrator Entity when public
funds are requested

« Engage Expert Adviser(s) on
initiatives, or emerging technologies
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BENEFITS FRAMEWORK

Enables multiple use cases

Use cases are individually and
jointly delivering benefits;

Therefore, it is Important to have
a standardised approach.

ARUP

Benefit categories

1.
2.

3.
4.

Reduced consumer bills
Improved system operability
and resilience

Reduced carbon emissions
Other wider benefits
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WHAT NEEDS TO HAPPEN NEXT:

Raising Building
awareness & capabilities &
fostering culture skills

Defining roles &

People responsibilities

Aligning around Creating a

Process BirNSieR X Engaging governance

standards stakeholders framework

Establishing Increasing

BEIEY /\lgning models management & visibility &

& taxonomies

governance enabling sharing

Connecting Enhancing Creating an
Technol ogy physical modelling and interoperable
infrastructure analysis ‘tech-stack’

ARUP

PRIORITY
FACTOR

Determining the
operating
environment

Managing
security

Virtual Energy System |
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ARUP
CALL TO ACTION

Creating an
Interoperable
‘tech-stack’

Aligning models Increasing visibility
& taxonomies & enabling sharing

Creating a
governance
framework

Raising awareness Engaging
& fostering culture stakeholders

Virtual Energy System |
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