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MOTIVATION TSO-DSO INTERACTION

Key Drivers

* Increasing availability of flexibility in lower grid levels due to electrification of heat
and mobility, but also industrial processes

* Increasing need for flexibility: Flexibility is needed to counteract high volatile energy
sources (Wind, PV) by Congestion management, Frequency/Voltage control

Challenges
«  Flexibility activation of the TSO can lead to higher simultaneity in the distribution grid
* Flexibility should be used optimally by both TSOs and DSOs
— Coordination for flexibility use for network operators

Selected open issues for TSO-DSO interaction
« Harmonization and standardization of ICT architecture, requirement and interfaces
* Improved regulatory mechanisms to facilitate interaction between TSOs and DSOs
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TSO-DSO INTERACTION

Preventive solutions

- Fixed power limitation or limited participation in the balancing energy
market by fixed maximum value per unit

*  Feed-in management (P (U) or Q (U)) as well as load management

- Distribution of balancing energy activation to different grid areas by
virtual power plants regardless of the network status

Continous coordination

« Continous coordination between VPP-DSO-TSO
 Distribution of the activation signal by distribution system operators
- Common marketplace for flexibility
« Comparison of 4 different TSO-DSO schemes in 4 different countries
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« Constant coordination near real-time between distribution system
operator, aggregator and transmission system operator
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tegrid

General Project Information & Traffic Light System (TLS)

L e YONTieay

cllEVIC o _\E I distribuicéo (:wAI @'CADES
[ I_I_l: \I|U WL . S rE OM".I.AW

BETINTO R RSN
TECHS ISR

BSIM @mesciee — AT~ S

HNDLOGY




InteGrid
Project Information ;

» H2020 cal a5§Y2Yéi’JNJ A ?
0§SOKy2f 23ASa gAl
* Objectives
* The role of the DSO as system optimizer and as market facilitator.

* Integration of existing demonstration activities in three different regions allowing to move from
single solutions to an integrated management at a higher scale while focusing on the scalability
and replicability considering current and evolving market (and regulatory) conditions.

« 3 Demonstrators & 3 DSOs

« Portugal (EDP.D), Slovenia (Elektro Ljubljana) and Sweliieviq

« Budget
 EUContribution :11.320.81%
e Total Cost: 14.553.61&

* Project duration
e Start: 1 January2017
- End: 30 June 2020
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AIT Development: Traffic Light System (TLS)
InteGrid’s Context ;
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« Technical VPPTVPP)Elexibilities exclusively for the DSO
* No needfor the Traffic Light System

« Commercial VPRCVPPR Flexibilities for the TSO and other agents.

 Increasing need aincillary servicedor the TSQ in particular balancing reserve, through
CVPRoffering aggregated DER)

» Needfor the Traffic Light System

e Traffic Light System Solution (TLS)

« Technical validation of flexibility productsh MV & LV grids in order not to create
potential violations at the distribution side

» AlTasdeveloperandimplementor in Sloveniaand Portugal



Traffic Light System
General information S

1. TLS Input/Outpubverview

« Activatable flexibility per bus
« Units: MW
« Granularity: hour

| « Traffic light per bus
Grid Topology (DSO) « Red No flex activatable
Load/RES forecast (DS©)——  TLS + Other tools — * Yellow: Flex need to be

Flexibility offers (CVPP) curtailed

» Green Flex can be fully
activatable
* Report sent to
« CVPP
« DSO

2. TLS operates in daahead & intraday




Implementation of the TLS
Timeline ;

Procedure Possibleenhancements ofnteGrid concept

* |In dayahead, the evaluation is performed hourly for the 24h of Potential extension to other markets as for

the next day lpefore gate closure timef the balancing markets) examplesecondary balancing contr@dikRIR

* In intraday, the evaluation is made upon request in real time andredispatcticongestion management

(after an mMFRR activation by the TSO) and for the next hour « Periodicalintraday evaluation
(-> evaluation not after activatiof> reduction
.| Day-ahead requests and evaluations of response time)
Day-ahead evaluation of the final bids

| Intraday evaluation (on request)

Day-ahead : Intraday

Gate closure
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Lessons learned
InteGrid — TLS ;
Conclusions

 Functioningconceptfor full TSGDSQOinteraction still work in progress
« Traffic lightsystemgood starting point

» EnablesndirectcoordinationbetweenTSCQand DSOs vithe VPPthat bidson the balancingnarketandis
contraintby the DSO ircontraintgrids

« TLS deployment easpse-qualification for the flexible units in constraint areas
A TLS enables more available flexibility

« Deploymentinterestingfor alreadyconstraintareas or foreseen constraint areas
 Solid communication infrastructure

« VPP shall haveackupsto avoid penalties (as some flexibilities might notamivatabledue to grid
limitations)

« National regulatory implementation EU Regulation is existing and it needs to be defined and
implemented on national level

Electricity balancing guideline (EB GL): System Operation Guideline {ENNA8le 182, Paragraph 5, Article 5: Each ressmeecting DSO and each
intermediate DSO shall have the right, in cooperation with the (6@, before the activation of reservedemporary limits to the delivery of active power
reserves located in its distribution system. The respective TSOs shall agree with their reserve connecting DSOs aatk iDte@uaxh the applicable procedures
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Situation % 1

TheDecarbonisatiomequiresnextto Innovation alsdParticipationand Courége‘br Change

Situation

e AustrianEnergyGoalsare summarizedn #mission203@ndinclude
— Exitfrom fossileenergyproduction
— Strengthenthe Securityof Supply,
— Extensiorof BalancingViarket,
— Usingflexibility potentialsof householdscommerceand industry(grid stability).

Challenges

e Simultaneoupeningof marketsand ensuringsystemstability canonly be done by introducingconsistendand
standardisedprocesses

e Flexibilitypotentialsin the lower grid levelsmaybe limited technically

e Athouroughcoordinationand communicationbetweenthe actors(consumersproducers,stocknarket, TSO,
DSOstegulators innovativepartners aggregatorsetc.)is vital.

e Otherchallengesare cybersecurityaswell ashandlingthe dataflow.

KeyQuestion

How can the, in the future (massively) increasing, flexibility potentials be provided
and used for grid stability.
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FlexibilityDemand AD
Without usingflexibility potentialsthe energychangecannotbe done**.

Demandof flexibility

Lastdeckung 201 = Lastdeckung 2030

S i 3 ( 10 GW

Uberdeckung

') Mittelweart aus den wichentlichen
Minima und Maxima (Wetterjahr 2018)

~e

~6TWhin Q1

Lo | e | o [ sl on o[ ng]swn] oo o] ou]
Installierte Leistung: Annahme installierte Leistung:* |,
- PV: 1GW - PV: 12 GW
- Wind: 3GW - Wind: 9GW
*TU Wien; Stromzukunft Osterreich 2030; Mai 2017 **Erom the perspective of system stability and security of
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Transformatiorof the ElectricaEnergySystem
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Integrationof decentralflexibleRessources 12

FlexHubprovidesflexibility under considerationof techn|calrestrlctlons(TSO/DSCf))r all
marketparticipants
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_ICE Experts VMI

-

G) Regular project reporting Inputs / Hints / Suggestions for the project — APG

E Questions to experts Answering of questions — AIT

(D) Concrete Tasks DSOs

O Implementation projects VMI A . A o ~

E — APG wSaSI| NO Nndﬂ]S ReS (I
o — evtl. Project Partners Dispatclu |

Delivers Flex-Hub

Balancing

Wholesale?
Reserve

DSOLimits

- -

— Ownership /
Governancenot
TSGLimits definedyet (=part
of the project and
discussionwith

experts

Third Parties

DSGFlex Aggregator
Etc.

Operation

Markets / Flexibility Demand

Redispatch
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For more questlons 5 &
‘Markus Rlegler I\/Iarkus Rlegler@apg at
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