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Introduction

Citizens Energy Communities (CEC)

* No geographical limitation * Proximity of projects

Renewable Energy Communities (REC)

« Technology neutral * Limited to renewable energy technologies

Western Power || Needs to buy flexibility
Distribution to manage the network
DSO more dynamically

Cornwall Local Energy Market

In 2019, we achieved a world first. We enabled a distribution

Needs access to alternative
/ cheaper sources of
flexibility on the
distribution network

National
Grid
ESO

The LEM clearing

network operator and the National Grid Electricity System :&L::A%hrk:?h best §§ it Exing ‘
Operator (ESO) to buy flexibility simultaneously and in a o § g 1 :‘Ei‘;m::i': [ | 2
coordinated fashion via a single third-party platform. It was all rocess e the local grid
made possible by our ground-breaking Local Energy Market
(LEM) trial in Cornwall. L o |

Generation Flexible demand | | Storage

REScoop.eu is the European federation of
citizen energy cooperatives.
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#EUenergycommunities

LES & Local flexibility marketplace
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Energy Services by Energy Communities

W Automatization

B Demand Response

M Electric Vehicle
Heating system

W Hydrogen
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BESS: Battery Energy Storage System =%
CCGT: Combined Cycle Gas Turbine . 5 %
CCS: Carbon Capture and Storage
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Areas of LEM Simulation Framework focus Operational and Behavioural Characterisation
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8\ 4 Background (Tariffs)

Investment Planning

Data Flows

Information Exchange .
\ g Tariffs
.\c —
% Operations Planning //R“
Financial Flows

K

Effects of Tariff Structure in - stacked value of flexibility ‘ Sl B2
Local Energy System Wider Energy System
Revenue Streams of LES * Price signal influence investments
* Different business models and service provision Bidirectional
Power Flows
Flat Tariffs Rofarance o BESS) Dynamic Tariffs (0%) Raferance (o BESS) Dynamic Tariffs (60%) Retarsnce (o BESS)
FIal:/ Dynamic Margin = \
Tariffs Tariff Type | 0% | 33% | 50% | 60% £ g
Fixed - - - 7254 H i
7 [ Market+% | 23747 | -11158 | 1985 | 15128
g Fixed - - - 3406 150K
Market + % | -26630 | -15600 | -4552 6429 200K
m Fixed - - - 3848 B 1 2 12 6 2 2 2 4 & 8§ 10 12 14 16 18 20 22 24
M| Market + % 2883 4442 6537 8698
20A 2.0 DHA 2.0 DHS
Time-of-Use 20A | 20DHA | 2.0DHS | _ L o
Tariffs Cost NB (€) 9958 | 5364 | 6619 : < -
Cost WB (€) 6979 1068 2041 g g g
Economic Benefit (€) | 2,979 4,296 4,578 5 5 B

W Peak hours

Cost decrease (%)

M off-peak hours

60K Super off-peak hours.
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TradeRES T5.2
Artificial benchmark site

Each modelling chooses

LECs: Case Study A ===

Option for common assets
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EH National Case Studies 4, Pan-European Scale

Micro-generators
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Flexible Consumers
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Energy Storage

National/regional
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TradeRES Case Study Scales

Areas of LEM Simulation Framework focus
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General Approach

i TradeRES: . » First-best outcome through Optimization

Second-best outcome through ABMs and

Models and Social Planner Perspective Market (Design) Perspective
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%7 Planning of the analysis
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M Cen Centralised Initial Analysis

Extension to

Optimisation Static

MMR pricing

Optimisation Yes No Static / Preliminary Results

» Stage 2

Auction Optimisation Yes No Static All cases
&

Auction Learning No Yes Dynamic Extensions

(V] Link with national case studies (specific ToU tariffs and FiT, wholesale prices) — Effects in outcomes
(V] Extensions of ToU tariffs to strategic dynamic retailing pricing

o Effects of market competitiveness level (impact of number of participants) \J

o Role of distributed ES to market outcomes A
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~ 77 Stage 1 - Overview EEM:: ~

UL problem « Time-of-Use (ToU) prices UL problem
Strategic retailer . Feed-in-Tariff (FiT) Strategic retailer
Max Profit of retailer Max Profit of retailer
subject to: subject to:
»Regulatory constraints imposed on retail prices »Regulatory constraints imposed on retail prices
» Balance between net energy traded with customers and net energy traded with wholesale market » Balance between net energy traded with customers
A
Buy Demand  Sell Generation Buy prices Storage Buy prices Net
prices response  prices response  Sell prices response Sell prices response
v
LL1 problem LL2 problem LL3 problem LL4 problem
Independent FC Independent MG Independent ES LEM operation
Max Demand utility || Max Generation profit|| Max Storage profit Max LEM surplus
subject to: subject to: subject to: subject to:
»Demand operating || » Generation » Storage operating »Balance between local net energy
constraints operating constraints || constraints and net energy traded with retailer
»Demand, generation, storage

m operating constraints

“Initial Analysis” Addedvalue: - Strategic retail pricing
« Evaluation of the benefits of DERs participating into local market rather a

than independently trading with the retailer.
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Stage 1 - Subcases / Results (1/3) EEM=~

No Local Market — Peer to Grid (P2G)
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e P25 Retail Buy Price

P2G Retail Sell Price - = = = wholesale price

(DW) 105.77 + (RP) 220.85
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F2G Retail Buy Pnce

P2G Retail Sell Pice - - - = wholesale price

(DW) 146.50 + (RP) 189.62

336.12

» In the benchmark scenario (w/o
LEM), both the demand and
generation served by the retailer
exhibit the higher values across all
hours. This is because in the absence
of an LEM, the only option for the
customers to buy and sell energy is
through the retailer.

» 1 retailer (monopoly
/monopsony)

» Large buy/sell spreads

» Retailer exercises market
power

» Dynamic tariffs enhance the
market power

» Importance of securing
competition in the retail

market A
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Stage 1 — Subcases / Results (2/3) EEM:z ::

Local Energy Market — Centrally managed
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» The dependency of participants on the retailer is
limited; both the demand and generation served
by the retailer are significantly reduced.

» Storage response, facing the LEM
clearing prices that enable arbitrage

» Introduction of LEM transferred
welfare to DERs and increased

A the overall SW A
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B\ 4 Stage 1 — Subcases / Results (3/3) EEM:

Local Energy Market — Centrally managed
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Simple Version of Dynamic Tariffs ToU and Flat Tariffs
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