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Introduction – Ben Bowler

• Business development manager - markets and innovation 
(EMAX – Brussels / Geneva)

• Storage, RES integration, smart grids. Future market design, 
regulation

• Business development manager, Siemens Energy GB&I 
(offshore wind, transmission, distribution, energy storage)

• Project management - distribution



Agenda

• European context and the need for flexibility
• Introduction to the Flexitranstore project
• Areas we are exploring: business models, markets and regulation

• Growing opportunities for storage, virtual marketplaces
• Challenges with hybridisation
• Data / algorithm engine value proposition
• Growing role of short term markets, and opportunities – IDM
• Regulatory barriers and opportunities 



Context - evolution of regulation 

Route to a common power market

Problem: how can it be achieved in 27-28 member states?
• Common directives
• Mandatory through national regulations

1st Energy Package (1996/92 EC)
• Independent transmission and distribution network operators
• Independent, licenses generation companies – unbundling

2nd Energy Package (2003/54 EC)
• Full liberalised market from 2007 (including residential)
• Market power mitigation; energy regulators enforcing
• Unbundled universal service providers
• Goal – common internal energy market

2007 internal electricity market

• Via smaller regional markets
• But – no common market emerged; regions 

started to diverge

3rd EU energy package (2009/72 EC)

• Extends goals of 2nd package: speed, 
centralisation.

• Concept of internal energy market
• Extension of consumer rights
• Centralised agencies for regulatory coordination 

(ACER), planning / standardisation (ENTSO-E)



Clean Energy for All Europeans (4th Package)

• 2030 – 27% from 
renewables; 2050 –
electricity completely 
carbon free

• Boost competitiveness; 
jobs and growth; global 
leadership

• Energy efficiency
• Fair deal for consumers
• Cast and recast





Flexibility: the need

Source: ENTSO-E, 2017 Link

• Driver: decarbonisation

• Impacts: 
• Load variability, 
• Load uncertainty, 
• Fixed capital costs but zero or 

negative variable costs
• Decoupling of supply and demand

• Enablers: distributed generation, 
digitalisation, storage

• Security of supply at efficient cost levels 
call for new levels of flexibility



Demonstrating solutions: FLEXITRANSTORE

Project Grant Agreement No. 774407
Budget: 21.7 M Euro 
Grant: 17 M Euro
Start: 1 Nov 2017 (M1)
End: 31 Oct 2021 (M48)

LCE-04-2017 call: Demonstration of system integration with smart  
transmission grid and storage technologies with increasing share of 
renewables

This project has received funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement No 774407



Flexitranstore - partners



Flexitranstore - Objectives

To enhance and accelerate the 
integration of renewables into 
European energy systems

To increase cross border 
electricity flows across Europe

At a technical level:
Develop a next generation Flexible Energy Grid (FEG) - the technical basis to support the valorization of
flexibility services, enhancing the existing European Internal Energy Market (IEM)

At a market level:
 A wholesale market infrastructure and new business models, demonstrating new business perspectives
for cross border resource management and energy trading



Demonstrators
FLEXITRANSTORE will create 8 demonstrations in 5 countries.
The demonstrators are divided into three layers, according to their
application across the energy value chain.

• Layer 1: Flexibility at transmission connection 
points: production and demand.

• Layer 2: Increasing cross border capacity and clean 
energy flows.

• Layer 3: Flexibility entering the market.



1. Active Substation Controller with storage at TSO/DSO interface (site:
Cyprus)

2. Active Substation Controller with storage at wind park substation (site:
Greece)

3. Plant Integrated Battery Energy Storage System in GT generator (site:
TBD)

4. Dynamic Line Rating technology (sites: Slovenia, Bulgaria)
5. Power Flow Control devices – Power Line Guardian (sites: Bulgaria,

Greece)
6. Wholesale market demonstration and clearing (sites: Bulgaria, Cyprus)
7. Active Substation Controller in Hardware In the Loop (HIL) demonstration

(site: Virtual lab in Spain)

Demonstrators



Conceptual Workflow



FEG platform will include:
• applications (toolbox)  functionalities of the toolbox will

be connected to specific power system flexibility resources
(demand response, market, grid assets efficiency)

• business models to govern the operation of the applications
(where applicable)

• Data management and IT architecture that accommodates
all these functionalities

• interfaces with external databases and simulation engines

FEG Platform will:
 Adhere to guidelines of the Data Management Working

Group of the BRIDGE Initiative
 Attempt to address different Market Designs (Forward, Day-

ahead, Intra-day, etc.)
 Offer a powerful tool mainly for TSOs but also for DSOs and

other relevant stakeholders

Technical framework – ‘flexible energy grid’ (FEG) platform



WP3 - Markets, regulation, business models

• Regulation - regulator actions that 
encourage flexibility

• Market design - changes that 
improve flexibility

• Emerging business models -
innovation and opportunities

• Demo routes to market for 
flexibility

Market 
design

Business models

Regulation

Demos

New market settings, recommendations for
regulation, exploitable business cases 
representing real investment opportunities



Early focus for exploration

Where are the opportunities for scalability, exploitation and 
commercialisation of flexibility using DSR, aggregation, storage?

• Very strong commercial success of aggregators, VPP where allowed. Storage 
starting to play clear role

• Growth of secondary marketplaces, DSO’s waking up to opportunities for 
reinforcement avoidance – role for storage

• Significant barriers to hybridisation – impact on HPP?
• Growth of data, algorithms, growth of virtual / automated trading

CEP will not unlock flexibility without further effort by MS
• How can we forecast and guide?



Limejump enters BM (GB)



Tendered flexibility services

• Tendered response to reinforcement avoidance (congestion relief)
• TERNA, Italy, 35MW
• Badarup, Germany
• UKPN Flexibility Tender – “flexibility first” approach to network capacity

• Congestion management as a service
• WPD Flexible Power

• Virtual marketplace
• PICLO
• Others















Context:
“The role of DSO’s in 
Flexibility in the context of 
the 4th Energy Package”

CEER, Mar 2018



NODES slide









Shifting focus: BESS value chain

Procurement and 
assembly Control and dispatch

Market interface, 
commercial 
deployment

• Highly commoditised 
• Strong competition
• Basic “integrator” role

• Complex
• Strong TSO/DSO track 

record required
• Dominated by big OEM

• Dynamic
• Market specific
• Volume opportunity
• Knowledge driven

Maturing markets for flexibility



Growing importance of the knowledge engine





Flexitranstore HIL demonstrator 
Objectives:

• Demonstrate TSO/DSO active 
substation regulation and 
power management services 
(grid stability and reliability)

• Demonstrate integrating 
energy storage systems at 
WPP substation

• Implement advanced control 
systems for active substations 
and demonstrate active 
substations in the 
demonstration sites



Flexitranstore – other areas

• CBA for flexibility, flexibility need from TSO perspective
• Unit commitment models to define market impact of flexible technology 

growth
• Market design space and metrics for flexiblity
• Growth of importance of short term markets – new products (EPEX), 

suspension of capacity market in GB&I
• Emerging cluster of enabling technology service providers – ‘flexibility 

ecosystem’
• Routes to market for load flow devices
• New market settings; regulatory improvements; forecasting impact of CEP



Summary

• European context and the need for flexibility
• Introduction to the Flexitranstore project
• Areas we are exploring: business models, markets and regulation

• Growing opportunities for storage, virtual marketplaces
• Challenges with hybridisation
• Data / algorithm engine value proposition
• Growing role of short term markets, and opportunities – IDM
• Regulatory barriers and opportunities 
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WP5 - ADN 

ADN Control – Grid
Services
• Grid services are still under

study by LUA and ABG
• Services and/or working

scenarios will be described to
EAC and CTSO to be agreed



WP6 – WP-BESS

Demo 2: Integration of a BESS of 2MW @ 2MWh in Aisimi
substation, a 39,1MW wind park in the Northern Greece.

The main tasks of the project are:

• Electrical design of the 2MW converters.

• Electrical design of the 2MWh batteries.

• Analysis of the Greek code.

• Analysis of the substation communication to operate the
BESS system.

38



WP6 – Wind + BESS
• Increasing number of commercial wind + BESS projects emerging

Ramp control

• Use case is well known
• Forced flexibility 

through PPA conditions 
(eg. Auwahi 21MW in 
Hawaii)

• We could propose 
regulatory changes that 
take this approach

Frequency response

• Lots of projects
• Mitsubishi / Eneco

48 MW/50 MWh in DE 
for time shift + Primary 
Control Reserve

• Vattenfall 22 MW 
battery for the UK’s 
Enhanced Frequency 
Response. 

• Toshiba and NRG 
Energy: 2 MW battery 
in Texas, high-speed 
frequency regulation 
services to ERCOT.

Arbitrage

• Seen as low value -
spreads aren't high 
enough

• FIT shields from 
fluctuations

Smoothing

• In DE, obligation of 
wind farm owner to 
exactly follow their 
forecast generation 
schedule

• Rationale for storage: 
avoided balancing costs 
/ penalties for not 
meeting schedule

• Forecasts matched 
through ID trading / 
balancing / storage

• Usually mitigation by 
ID trading cheaper



Task 7.3: Demonstrating overload capacity and de-icing 
of cross border line with DLR

Installation of OTLM sensors and weather station – tower SM95

M12 M12





Objectives
1. To design and implement an innovative active substation, which integrates a BESS, for a WPP in

order to provide flexible regulation and power management services to the TSO and to improve its
interaction with the transmission network in order to enhance its regulation, stability and reliability.

2. To enable the usage of energy storage in a WPP active substation to demonstrate reduction of the
resource variability impact on the performance of power systems with significant penetration of RES.

3. To design and implement a complete demonstration project of WPP controller and BESS in the SEE
region.
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Integrate a BESS in a 39,1MW wind plant.

Study how a BESS can improve the
network by regulating freq, voltage
reactive and active power.

Storage energy in order to reduce the
active power peaks that the wind
technology generates.



Business models in the wholesale market

Wholesale 
Market
Day ahead
Intra-day
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Ancillary 
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New actors, for example:
• Aggregators
• New sorts of BRP eg. municipalities
• New types of suppliers / generators
• Energy storage operators

Value prop.

“Business model” Cat I
New operating models to manage variability 

“Business model” Cat II 
Solution to variability for others

“Business model” Cat III – solution to 
variability from new actors
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Metrics – balancing market Market 
design

Business models

Regulation

+ curtailment metric


