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Digital Twin:

• ERA Learn/EU Horizon 2020 Project (SIES 2020)

• “Learning by Doing”

• Enhanced VPP+ Design (using 3rd party 

commercial software) – using multiple vector 

energy pools

• Energy Pools (Flexibility, Thermal, DSR, 

electrolyser, EV’s, Wind, PV)

• ETC Demo site

• Congested DSO Area

• Key Aim of Paper – to understand the impact of 

decisions on  Distribution/Transmission network

• Optimisation and control scheduling

• Optimization/scheduling algorithms 

• System Performance vs Schedule (Feedback)

• Measurement             Calibration

• Focus on ETC site (multi energy vector flex )

• Install hardware and VPP system (ETC)

• Develop additional VPP code

Bidding: Price Response Curves Import/Export Limits - Simulated

SE Technology Park: Proposed Low Carbon Energy System

The SIES 2022 project has received funding from the ERA Learn /European Union’s Horizon 2020 research and 

innovation program under grant agreement No 811171
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Availability

Constraints

 Sell output/Buy Electricity 

input from retailer

 Treat assets as separate 

entities

 Multiple Long Term 

Contracts (one for each 

asset) selling all output

 Single site

 Indirect sale of electricity to 

markets

BAU

 Few assets e.g. PV + 

Battery

 Use of Storage (time Shift)

 Optimization of Fuel /asset 

switching

 1 end use market

 Use own assets

 Indirect sale of electricity to 

markets

Simple VPP Enhanced VPP+

 Multiple Sites/Energy Pools

 Multiple Power Markets

 Value Stacking

 Portfolio optimization

 Risk Management

 Use of others assets

 Direct sale of electricity to 

markets

 Trading

Business Model Spectrum

Reduced 

GB Grid

Large 

Generation 
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embedded 
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Representation                                                                                                               

ETC Detail

ETC

Simplified 

Representation

(PandaPower 

Output)

• DN & TN Network

• Marginal Costs

• Surrogate  Data

• Verification & Validation

Accepted volumes Vs bid-price curve -charging

Accepted volumes Vs bid-price curve -discharging
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Grid Data: Lines, trafo, 

generation, loads, 

renewables

Power Network 

Representation
Asset data 

Characteristics

Bidding 

Strategy

Optimisation

/Scheduling

Generator 

costs/Marginal costs

Supplementary 

Data – Surrogates 

for Hard to find 

data, CPX/OPX

Bid to 

Market

Key Aim: to 

understand impact of 

network on assets 

and vice versa.

Headroom /Price 

impacts

Market 

Clearing

Feedback

Prices/

Volumes

Load, generation, & 

EV profiles through 

time

Gas, coal, 

biomass 

market prices

Headroom

Build Digital 

Twin of Dx/Tx 

Network 

(PandaPower)

Simulation 

OPF

SETP PV/WIND

SETP Other Loads

• Heating

• Heat Pumps

• Power

• Lighting

Other 

Offtake


