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Challenges and opportunities with Distributed Energy Resources (DERs)

• Challenges
• Higher flexibility needs.
• Fragmentation of power systems and internationalization of 

power markets.
• Increased penetration of DERs, typically in distribution grids.
• DERs are not trivial to control in large aggregations.

• Opportunities
• If appropriately controlled, DER aggregations can provide 

services to either the Transmission System Operator (TSO) or 
the local Distribution System Operator (DSO).

• DERs must have easy access to the ancillary services markets.
• Close collaboration among all stakeholders can help create 

standards (communication, processes, etc.).
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TSO-DSO coordination

• Stakeholders
• TSO: Need for balancing energy, congestion management, etc.

• DSO: Need for peak load and congestion management, etc.

• Aggregator: Offer of aggregated flexibility from DERs.

• Goals
• Systematic TSO-DSO coordination regarding the use of third-party DERs.

• Market- and rule-based allocation of the available flexibility.

• The aggregator markets the flexibility and the system operator with the highest need gets it.

• Benefits
• For the TSO and DSO: Transparency, efficiency, situational awareness.

• For the aggregator: Optimized revenue stream, standardized communication.

• Key activity of particular importance for Switzerland.

Innovation

Market efficiency

Transparency
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TSO-DSO coordination is organized in phases

• Simpler rule- and 
priority-based 
coordination approach

• Traffic light model: TSO 
activations can be 
blocked by the DSO to 
avoid local violations

• Focus on quick 
prototyping

• Common TSO-DSO 
flexibility market model

• Optimization-based 
market clearing and 
flexibility allocation 

• Consideration of grid 
constraints

• Methodological 
improvements (e.g., in 
the optimization model)

• Focus on efficiency and 
scalability

• Adaptations to specific 
requirements

• Complete software 
module with all 
functionalities

• Focus on full 
integration with a 
communication 
platform

• Integration with 
backend systems of 
TSO and DSOs

Phase B
Advanced concept

(in preparation)

Phase A
Basic concept

(ongoing)

Phase C
Professional 

concept

Phase D
Integrated 
platform
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EQUIGY – Crowd Balancing Platform (CBP) in a nutshell

• EQUIGY founded in December 2020 as a Joint 
Venture of TenneT (Netherlands and Germany), 
Swissgrid and Terna.

• Facilitates access of DERs to markets for ancillary 
services and congestion management.

• Collaboration with Original Equipment 
Manufacturers (OEMs) of DERs (electric vehicles, 
batteries, heating/cooling devices).

• Uses blockchain technology to link the various 
actors and increase transparency: DERs, OEMs, 
aggregators, TSOs, DSOs.

• CBP increases market liquidity and automates 
business processes.

• Allows TSOs to validate the delivery of ancillary 
services with the functionality to collect device 
measurements directly from the IoT cloud of DERs.

DSOs

TSOs

OEMs

AGGREGATORS

BLOCKCHAIN
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EQUIGY: A rapidly growing ecosystem

TSO Owners

• APG joined EQUIGY in Spring 2021 and 
TransnetBW in Spring 2022.

• European standardisation (common platform 
core) while maintaining independence 
(separate national deployments) and sharing 
relevant costs among TSOs.

• Increasing number of OEM, aggregator and 
DSO partners.

• Completed pilot projects
• The Netherlands: automatic Frequency 

Restoration Reserve (aFRR).
• Germany: redispatch.
• Switzerland: Frequency Containment Reserve 

(FCR).
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Layered CBP architecture

CBP Core

§ Includes the shared ledger (blockchain) and 
background platform functionalities

§ Common for all markets and products

CBP Apps

§ Business logic, functionalities and processes
§ Tailored to the needs of specific markets and 

products

CBP APIs

§ Interface to backend systems
§ Tailored to the needs of specific markets and 

products

TSO
Aggregators

OEMs

DSOs

Why blockchain?
• Immutability and trusted 

replication (“one truth”).
• Preserving privacy 

among network 
participants.

• Automatizing business 
processes with smart 
contracts.
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ewz joins the project as DSO, 
aggregator and resource owner

Swissgrid's focus is on the products of 
the Integrated Market, namely tertiary 
control energy and international zonal 
redispatch

Pilot project between Swissgrid and ewz
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Concept: User journey

Possibility for the 
DSO to reserve 

resources

Possibility for the 
aggregator to 

adapt bids

Possibility for the 
DSO to block 

resources

Integrated market 
clearing by the 

TSO

Control of the TLM 
loop by the TSO
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Concept: Traffic Light Model

TLM Loop TLM Loop Status
(many) DSO LightsFSP LightTLM LightPotentially 

awarded 
Bids

(1 hour) 
Delivery 
Period

TLM Loop TLM Loop Status
(many) DSO LightsFSP LightTLM LightPotentially 

awarded 
Bids

(1 hour) 
Delivery 
Period

TLM Loop TLM Loop Status
(many) DSO LightsFSP LightTLM LightPotentially 

awarded 
Bid

(1 hour) 
Delivery 
Period

New data asset on CBP for the Traffic Light Model (TLM).

1. The TSO preliminarily awards bids and initializes the 
TLM object for the upcoming delivery period.
• 1 TLM object per aggregator (FSP), all lights are orange.

2. Each DSO reports grid constraints or gives green light.

3. In case of grid constraints, the FSP has two options:
• Green light: Reallocation of the flexibility among the 

resource groups without adjustment of the bid quantity.
• Red light: Reduction of the bid quantity or bid removal.

4. The TSO announces through the TLM light the repetition 
of the market clearing or the final acceptance of bids.
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Software development

User journey Business 
requirements 

Software 
features User stories

Code and
API 

development
Backend 

integration

Swissgrid and ewz
(with input from EQUIGY)

EQUIGY
(with input from Swissgrid and ewz)

Swissgrid and ewz
(with support from EQUIGY)

Impressions from the Kanban board and the first demo 
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Backend integration: System overview

Swissgrid ewz – Aggregator

Commercial
aggregation

Technical 
aggregation

ewz – DSO

Grid state forecasting 
& simulations

EQUIGY

Crowd 
Balancing 
PlatformAP

I l
ay

er

AP
I l

ay
er

Flexible resource

Device management

Integrated Market 
Simulation
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Outlook: Testing

• Integration and end-to-end testing to ensure connectivity and proper data flow between CBP and all participants' backend 
systems, as well as compliance with the business requirements.

• Full User Journey testing based on multiple test cases including a physical flexible resource in the distribution grid.
• Result processing, documentation and recommendations for future projects.
• The pilot is expected to be finalized in autumn 2022.

CBP integration 
testing

CBP end-to-
end testing

User Journey 
testing Finalization

Swissgrid, ewz
and EQUIGY

Swissgrid and ewz
(with input from EQUIGY)
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Achievements and learnings

Achievements
• Collaboration across multiple organizations and countries.

• Working with distinct aggregator and DSO roles, even if taken over by entities with the same ownership.

• Conceptualization of a coordination mechanism accepted by both the Swiss TSO and a large Swiss DSO.

• Definition of required data exchanges for each of the involved business processes.

• Further software development of CBP to support the TSO-DSO coordination mechanism.

Learnings
• Challenge: Development of a new concept, with a new partner (EQUIGY), and using a new technology (blockchain).

• Implementation of even a simple rule-based coordination mechanism is not trivial due to many dependencies.

• CBP's blockchain works best with automatic forwarding of a message from the sender to the receiver.

• By introducing a new role called “DSO data steward” in the blockchain network, the coordination mechanism can be 
scaled to hundreds of DSOs.
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Outlook

Follow-up of Phase A
• Improved (data-driven?) estimation of DER activations in DSO grid studies.

• Extension to multiple DSOs (possibly nested DSOs) and multiple aggregators.

• Analysis of TLM convergence under different conditions and behaviours.

Phase B
• Further investigation of optimization-based TSO-DSO-aggregator flexibility 

market concepts.

• Development of software prototype for preliminary simulation analysis.

• Engagement of more DSOs.

• …
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