
This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 957739

Northern Cluster: Regional approach
Cross-border, harmonized, and TSO & DSO coordinated market-based approach
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Marko Petron (Cybernetica) - Interactive Platform and Middleware
Luciana Marques (VITO) - Market Clearing Optimization



Northern Cluster Demonstrator
Implement in TSO-DSO pairs from

§ Finland
§ Estonia
§ Latvia
§ Lithuania

Market operators
§ Nordpool (Norway)
§ Piclo (UK)

Energy retailer & flexibility service provider
§ VattenFall (Sweden)

Energy market service provider, IT company
§ Enerim (Finland)
§ Cybernetica (Estonia)

Research Center
§ Vito (Belgium)



Innovative solution
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Ensure availability of 
short-term flexibility from 

multiple sources

We defined two new roles, Flexibility Register and
TSO/DSO coordination to allow complex interactions
between multiple resources, through multiple
marketplaces, toward multiple networks, locally and
across country borders.

Seamless end-to-end 
process for market-based 

flexibility

We developed a harmonized and coordinated process
for selecting and activating flexibility in multiple
networks using real-time network states.

Lower the entry barrier for 
flexibility by simplifying the 
process for flexibility service 

providers

We defined six general-purpose flexibility products;
simplified and standardized prequalification,
selection, and settlement processes.



OneNet Platform

DSOs TSOs

System Operators

Architecture of Northern Cluster platform
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Northern Demo products

5



6

NRT-P-E

T0-25

FS
Ps

 su
bm

it 
bi

ds
 to

M
ar

ke
t O

pe
ra

to
rs

T0-12,5

T&
D 

CP
: q

ua
lif

ie
d 

bi
ds

 n
ot

 se
le

ct
ed

 
fo

r C
M

 to
 M

AR
I

T&
D 

CP
: a

dj
us

te
d 

PO
s t

o 
M

AR
I;

TS
O

: c
ro

ss
-b

or
de

r 
ca

pa
ci

ty
 li

m
ita

tio
ns

T0-24,5

M
O

s s
en

d 
bi

ds
 to

 
T&

D 
CP

T0-23,5

Gr
id

 in
fo

rm
at

io
n 

&
 

CM
 p

ur
ch

as
e 

of
fe

rs
 

fro
m

 S
O

s t
o 

T&
D 

CP

T0-24

T&
D 

CP
 id

en
tif

ie
s 

im
pa

ct
ed

 S
O

s

T0-10

Grid info

T0-8

Fl
ex

ib
ili

ty
 a

ct
iv

at
io

n 
or

de
rs

 (i
nc

l. 
M

AR
I 

SA
 re

su
lts

) t
o 

FS
Ps

T0-12

Ba
la

nc
in

g 
PO

s f
ro

m
 

TS
O

s t
o 

T&
D 

CP

T0-13

Lo
ca

l o
pt

im
isa

tio
n 

&
 g

rid
 q

ua
lif

ica
tio

n

T&D Coordination Platform

MARI Platform

M
AR

I o
pt

im
isa

tio
n 

re
su

lts
 a

nd
 M

O
s’ 

m
ar

ke
t o

ut
co

m
es

 
no

tif
ie

d 
to

 T
&

D 
CP

Delivery (SA)
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Market outcome: 
CM (is this relevant?)

Activation 
orders

SA – scheduled activation
DA – direct activation: informing FSPs between T0-7 and 
T0+7; delivery between T0-4,5 and T0+35 (incl. ramping)

No time for grid qualification in activation phase!
SO activation requests not needed: activation request = purchase offer

XB limits

MARI 
results

Purchase 
offers: CM

Remaining 
bidsAll bids

Adjusted 
balancing POs

Balancing 
POs



Implementation plan
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NRT-P-E ST-P-E ST-P-C / LT-P-C

Finland

Estonia

Latvia

Lithuania



Flexibility Register and 
Coordination platform
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Market 
participants

Flexibility 
Resource

Flexibility 
needs

Bids

Grid info 
and status

Metering 
data

Flexibility Register

Coordination 
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OneNet 
Middleware

§ Covers single or multiple regions

§ Generalized energy products

§ Intelligent trading by bid optimization

§ Expandable through Middleware

Scalable and expandable software solution
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Users(SO,MO,FSP), external services

Public ingress with ssl

FSP API

General register

Grid 
topology

Flexibility
register

Coordination
platform

SO API MO API Topology
serviceFSP UI

Metering

OneNet
Middleware

Modern Technical Stack



Technical architecture - common view
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WP7 Platform
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Market 
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Coordination
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Module
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External System 
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Metering
Datahub

Consent
provider
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Optimization-Based Market Clearing
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TSO/DSO Flexibility Needs and 
Network Constraints 

(e.g. congestion management) 

Flexibility Service Providers
(flexibility bids and offers)

Joint (Common) Market 
for Flexibility 
Procurement

Optimal Market Clearing 
Results 

(purchased bids, prices, 
updated network state…)

Trading & market 
clearing for different 

products (e.g., NRT-P-E, 
ST-P-E, LT-P-C/E, etc.)



Optimization-Based Market Clearing
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Multipurpose global optimization:
ü Jointly meeting flexibility needs of all SOs

§ Maximize procurement efficiency (min 
procurement costs)

§ Adequate FSP remuneration
ü Meeting bids’ technical requirements 
ü Meeting grids’ operational limits 



Network Representation: Impact and Constraint 

§ Quantifying value of a bid in meeting the flexibility need →
E.g.: How much does 1 MW of flexibility purchased at location 
A in the grid help resolving congestions over line L?

§ Ensuring that any purchased flexibility for meeting initial 
system needs does not cause other network operational 
issues → Grid impact assessment

§ Considering all lines and all bids → Beyond traditional Merit 
Order Lists

§ Optimization-based market clearing: approach based on 
Power Transfer Distribution Factors 
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Different Types of Bids

SIMPLE BIDS:

§ Fully divisible: [0, max] → (a) 

§ Indivisible (block): 0 or max → (b)

§ Partially divisible: [min, max] → (c)

COMPLEX BIDS:

§ Multipart bids (Parent-Children bids): children 
bids purchasing possible only if parent bid is 
purchased

§ Exclusive bids: only one block bid can be 
purchased in an exclusive set
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Toward pan-European approach
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Demonstrating a joint, regional, market-based approach

End-to-end approach (Distributed resources <> system oeprators)

Simplified and harmonized  processes

Lowers the entry barriers for both flexibility providers and flexibility 
users (e.g. TSO and DSO)

TSO & DSO coordinated and global optimisation



Thank You

Poria Divshali Kalle Kukk Luciana Marques Marko Petron 
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