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= Qverview of the Cypriot demonstration

TSO-DSO-Consumer collaboration in the Cyprus demonstration

= Qverview of the Greek demonstration

TSO-DSO-Consumer collaboration in the Greek demonstration
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= KIOS Center of Excellence/University of Cyprus-Demo Leader

"  Transmission System Operator Cyprus

= Electricity Authority of Cyprus/Distribution System Operator Cyprus
= Cintech Solutions

= WiseWire (OneNet Cascading funding)
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Generation Plants

Cyprus TSO Center
ABCM-T Platform

eDynamic real-time monitoring based on
PMUs and SCADA measurements

ePre-qualification of location based service

eOnline evaluation of services provision
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Real-time Monitoring of Cyprus Power System

Transmission Grid

TSO-DSO-Prosumers Coordination

TSO-DSO-Market Coordination

Energy Market

eNew market framework facilitating
the TSO-DSO coordination

eintra-day Global Frequency Reserve
market considering prequalification

eNear-real-time Local market for
ancillary services for congestion

Distribution Grid

Aggregators and Prosumers

Cyprus DSO Control Center

ABCM-D Platform
¢ Real-time monitoring based on SCADA/smart meters
¢ Pre-qualification and evaluation of services provision
¢ Online coordination of ancillary services provision by
distributed resources for congestion management

Cist

Real-time Monitoring of Cyprus Power System




Collaboration Enablers

" New electricity market framework

»TSO and DSO collaboration for the secure
operation of the grid

Day-Ahead Intra-Day Balancing
Energy Energy Energy
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Intra-Day TSO Frequency
Containment Reserve
(FCR)
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»DSO and prosumer collaboration for the
provision of ancillary services to the
distribution grid

Near Real Time
Local DSO Ancillary
DSO Services (DP-DQ-PB)

Intra-Day Local DSO
Ancillary Services

DSO Local Market

»Enable the distributed resources to provide
frequency support services to the TSO

Markets Market Actors
Do =@ oo

Submarket S WELLE i Retailer Producer Flexible Services  Transmission Distribution

Provider System Operator System Operator
Information Exchange

Participation forwarding due to Bids Bids and pre-qualification Generation Demand
availability commitment Forwarding limits forwarding Services Bids Services Bids
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Collaboration Enablers

" OneNet System
»Enable the information exchange between the TSO-DSO and flexible consumers
»Common information is available to all the stakeholders through the OneNet system
» Consistent and structured exchange of information between the stakeholders

Cyprus TSO (ABCM-T platform) Cyprus DSO (ABCM-D platform)
Flexible Services . e e Real Time Monitoring Flexible Services
Providers (FSPs) o el il e Pre-qualification Providers (FSPs)
at TSO level

e Pre-qualification

) e Online Coordination of FSPs at DSO level
e Evaluation of FSPs

e Evaluation of FSPs

OneNet System

Intra-Day TSO Market (FCR) Near-Real-Time Local DSO Market (DP-DQ-PB)
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Collaboration Enablers

" [nnovative monitoring and control tools

»Novel monitoring schemes that enhances the situational awareness of the operators

» Ground-breaking control solution, mainly for distribution system operator, to enable
the provision and coordination of distributed resources and prosumers

» Provision of new ancillary services

Cyprus TSO Control Center Cyprus DSO Control Center
T . . ABCM-D Platform
Flexibility service providers

e Dynamic real-time monitoring based on PMUs and SCADA * Real-time monitoring based on SCADA and smart meters

measurements \ ® P e Online evaluation of technical constraints for the location-
\JIN q .
¢ Online evaluation of technical constraints for the location- Vi TR E[U} m m based services and services procurement
based services and services procurement \‘\\\\“ 1 — : :
Cl_!_lr_ L Real-time Monitoring of Cyprus Power System

| C :‘"- = Real-time Monitoring of Cyprus Power System

<«——» ¢ Frequency support <«—»| 8
= ¢ Congestion management
¢ Phase balancing

¢ Reactive power support
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= “F-channel” platform represents the web based, client server application for TSO-DSO coordination.
= |t will utilize high resolution weather forecast, Al methods, map based GUI and cloud calculation engines.

= “F-channel” platform will implement a set of common functionalities for the system operators.

' Forecasting
1 —
Demand

Forecasting

- ! |:> TSO DSO

| ’ Flexibility 3 o} | OPERATIONS
E /\/ Requirements jg . Y;,;Q ;

| Operational constraints Asset constraints Optimize
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F-channel platform

Forecasting module

/
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Coordination module
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* This module, equipped with an appropriate GUI
based on the georeferenced map presentation,
ensures the reliable predictions of both the RES
generation and demand.

* F-channel’s forecasting module is able to identify
flexibility resources precisely and simultaneously
for both DSO and TSO grid levels.

R

* This module mainly focuses on the lower voltage
level prosumers and determination of the power
system needs for the flexibility services.
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This module is mainly intended for providing grid services (frequency and non-frequency), with

the focus on the balancing and congestion management challenges.
Operators will have interfaces towards Flexibility Register and TSO-DSO Coordination Platform.

These two systems would then have interfaces towards FSPs, market operators, metering data

administrators and consent administrators.

Common, centralized Flexibility Register and TSO-DSO Coordination Platform will be introduced

through F-channel.

: ’ ONS utilises
Information/data Information/data cassary d
generated by necessary data

. uploaded to API fi APl b
GTDCP services om y

sending request
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 Grid data should be shared directly between
TSO and DSO in order to meet the requirements
related to the existing practice.

* Along with that, TSO and DSO will also be able to \
share information related to: Ll Information/data

uploaded on AP|

e future flexibility needs;
» calls for flexibility tenders;
» flexibility purchase offers;

End
* flexibility requirements...
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Development of the market framework;

Testing and validation of the forecasting module;

Further development of the coordination module and

integration within OneNet system and its services;

Consumer Engagement in Greek Demo;

Demonstration and validation of the Greek demo.
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Thank You

/IVIarkos Asprou, Ph.D.
Research Lecturer
asprou.markos@ucy.ac.cy

University of Cyprus
\http://kios.ucv.ac.cv/

KIOS Research and Innovation Center of Excellence

\ /\Iladan Ristic, M.Sc.E.E.
Research Associate

EnergoinfoGroup SciNet ltd.

N. Ninkovi¢a 3, 11000 Belgrade, Serbia

Tel: +381 63 363 487

/ QVebCo.: http://www.energoinfogroup.com
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