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Background and context .
desen.kirli@ed.ac.uk
« Aim: To develop weather-informed adaptive strategies for grid management amidst increasing EV penetration
and worsened climate risk Storms in Orkney
* Evidence: Driven by 2022 Storms "Dudley", "Eunice” and "Franklin" which left over a million homes without Jan-2019 Jan-2022 (Malik)
. . . E1> ews > Scottish News > Weather Storms: Energy operator SSEN to Jan-2025 (EOWYH)
eleCtrl(:lty ln the UK- Scotland set for 75mph winds as ?TYESt £12.5m after power cuts
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. . . i . . s st o et macrg - with e be “On Saturday, gusts of between 75 — 85 mph are
* Approach: Through effective use of data from distributed assets, and optimal coordination methods, EVs can ses B e e et o e O O e
— peak in the late afternoon and early evening.”

provide distributed resilience during system shocks via Vehicle-to-Grid services.

Jan-2024 (Isha)

* (Case study: Orkney Islands, Scotland
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* Notable for high penetration of renewables, EVs and harsh weather
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Gusts @10m (km/h)

* Suitable for EV-based grid resilience strategies

« Stakeholders: Universities of Edinburgh and Bath, DAFNI-DINI, local authorities, Scottish Climate Intelligence S
Service, SSEN Distribution, UKPN and MET Office.

* Sector/Domain Relevance: Energy sector, focusing on aspects of transport, energy storage, security, and
climate resilience.

Gusts @10m (km/h)

Barriers of data sharing

Turbine output (MW)
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* Complexity and Labour Intensity: Energy system models are heavily dependent on precise input data
* Privacy and Security Concerns: Data privacy issues with V2G systems and increased cybersecurity risks.

Deployment for Re-use
* Data Quality and Accessibility Challenges: Issues with real-time data access and quality.

* Public Acceptance and Trust: Necessity for public and corporate understanding of V2G systems benefits.

MODELS » D-RES Network Model
* Suggestions for Overcoming: Promoting standardised and automated data handling and improving model adjustability for N T “"“-::IZ::.,
varied geographic data inputs. workriows ~  [NINNISIECTEIINNN INNCESGE
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DATA » Data 1 Data 4 Data 7 Data 10
Benefits Of data Sharing Data 2 Data 5 Data 8 Data 11
Data 3 Data 6 Data 9 Data 12
» Efficiency in Simulation and Modeling: Access to open-access datasets like those from EPSRC-funded DISPATCH facilitated
efficient project execution.
* Future Research Enablement: Output datasets and models will be made open access to assist future research and technology Data coverage: time series g
trials. 7
- Stakeholder Benefits: Models and data made accessible via DAFNI can aid various stakeholders including researchers and - pntens
public sector bodies. {synthetic} HVload | {api)
LV load {api}
weather {api}

{synthetic} EV sched.
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More Case Studies - Geographic Incorporate Multiple Extreme Stakeholder-_Spemflc Models — Wldler Economic and
. o Local authority, DSO, Energy Environmental Impact
Expansion Weather Conditions

Coordinator, etc. Assessments

HV data ‘ ‘ faults ‘ local data for testing prototype on Jupyter

‘ test on Docker

network topology ‘
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Jupyter Vari-ab\es = Outline - ) ) EV Charge pﬂ'i“ts

tests > @ base_modelipynb > Mé 3. Base Madel > ms 3.3 Examine load profile > M+ DISPATCH input file: Load_Profile (xis &rarr, csv) > % importlib.reload(sys.modulesl'dres.plots’) # Reload library (for testing purposes only)

weather ‘ tariff } I DAFNI Console ‘ Live Plotting } Public API {outside world} O Integration of other Distributed O Advanced Data Analytics and O Public Policy Integration from
Energy Resources Decision-making (use of Al) the Start of "D-RES 2.0"
Web App: https://energymodels.eng.ed.ac.uk/dres
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Lessons learnt and recommendations
. Improvements in Grid Resilience and User Bills: Effective coordination of EVs found to reinforce grid stability and decrease user
R ‘ bills during extreme weather.
S 4 Effective Data Sharing Needs: Leveraging the power of comprehensive, high-resolution datasets to optimise energy management.
o
© Successful Stakeholder Engagement: We held a two-day workshop to present findings and get their input for future research, “D-

RES 2.0"

Future Directions: Expansion of resilience testing to multiple weather conditions and energy resources, and enhanced stakeholder-
specific model development.
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