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[l Area 1: under frequency
[] Area 2: over frequency
[] Area 3: under frequency
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Past Developments on Regional Coordination
o EET—— ]| G

04.11.2006 European System Split
B\ \\ | LRy

2007 UCTE decision to improve TSO coordination
B S N\ |
2008 Launch of the TSO Security Cooperation (TSC)

2013 Start of TSC Joint Office activities
STV, L i

2014 Foundation of TSCNET Service GmbH
B N TROIN SR e,

2014 ENTSO-E: Future TSO Coordination for Europe

2016 ENTSO-E: MLA on the participation in RSC(I) K =
4 LY (7' 7

2015 - 17 Network Guidelines & Regional Security Coordinators

p
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TSCNET Services - Facts & Figures
TS/ ... \

Started as a TSO project in 2008

Legal entity founded 2014,-Munich

) SN, =22 WAV Y TA WA

Role of Regional Security Coordinatoer (RSC)vand

Coordinated Capacity Calculator

' 24/7 operation

=/ A= NI\

> 50 employees

15 TSO shareholders

=

12 countries & bidding zones
> 120 GW connected renewables

RSC role in Coordinated Capacity Calculation, 13.02.2019 8
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What the RSCs are doing today

e TR \
Coordinated Security Analysis (CSA)

W Capacity Calculation (CC)

e 2 A\ X W\ N
Short & Medium Term Adequacy (SMTA)

L _ S\ Sy
Outage Planning Coordination (OPC)

— RS S/ F— N

! Common Grid Model (CGM)
7@ Critical Grid Situation (CGS) &
Emergency Restoration Coordination service (ER)

W o

Foundation of

RSCs
3rd EU Energy Package 2009

4 Network Codes - obligations
on security coordination
_ assigned to TSCNET

Clean Energy Package to set
forth achievements on the :
level of Regional Coordination |
Centers

P
"ﬂ

=S SRR R
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Critical Grid Situation Support

coordi-
nated

short &

. Mid Term it
e Y[ commeer P Csystem )\ SoGE
(‘:ordi- calculation Adequacy °
nation

Critical
Grid
Plannjing \ Realtime> Situation

Support

Year-1 Month-1 oo k-1 Day-1 -1 hour =
w

Common

Grid Model Operational

ual identifica_‘on time window

=7

Significént devitions from forecast can lead to a Critical Grid Situation (CGS).

RSCs provide TSO support in escalation and solution management using results of all services.

"”9 TSCN ET RSC role in Coordinated Capacity Calculation, 13.02.2019 11
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European Regional Security Coordinators 2019

NORDI|C

http://nordic-rsc.net/ J

| | T

S = = Baltic RSC
[ m
| '/

) TSCNET

Services

Connect. Create. Coordinate.

RSCs are cooperating with each other

’ TSCN ET RSC role in Coordinated Capacity Calculation, 13.02.2019 12
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TSCNET Activity Areas

NORDIC

--77 TSCNET RSC

-
Services

-
-

& =

-

CWE Flow-based Capacity Calc.

TSO Security
Cooperation

TSCNET

Services
Connect. Create. . Coordinate. ]

Service is live Services under development

TSCNET

Services
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Core competences of TSCNET

BRI )
Implementation of methodologies defined by TSOs
Development of software tools
S ST N N S
Design of RSC-RSC and RSC-TSO processes

B Al
s

Design & operation of IT solutions & software tools
B SRR

Analytical support, quality management
RN /= A =T N

Optimization & forecasting concepts

Y, == Y o~ S
- o 0 . ; %\

24/7 service operations, service level support ‘
P 295 PP : < 1 \W\
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D ——
Capacity Calculation Implementation in Continental CCRs
APPROACH Operation with 2 RSCs

Legally governed by CACM & FCA GL

Input data delivered by TSOs

Methodologies drafted by TSOs

RSC A RSC B
Processes aligned between TSOs and
RSCs
Solutions implemented by RSCs
Consultation by NRAs TSO 1 TSO A

Experimentations in regular mode

Regulatory approval by NRAs

Operations by RSCs

/ TSCN ET RSC role in Coordinated Capacity Calculation, 13.02.2019
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TSCNET Solution for Capacity Calculation (1)

Web interface - PERUN Operational mode  Use TSO Management  Logout (perun@tscnet.eu)

) TSCNET

Services

Day-ahead Capacity Calculation

Operational mode

Select date (format: yyyy-mm-dd)

Integrated solution for CGM merging, Remedial
Action Optimization and Capacity Calculation,
minRAM application, CNEC selection P Selected date: 2018-10-15

AMPRION via Upload,

Coreln Logs
Modular & highly adaptable approach WCVASTRUGK  process O
- - CEPS via sFTP
Integration with tools of other RSCs creosvacomn  Actions
ELES via SFTP Date/Time User Action
- ELIA via Coreln 2018-11-15 11:57:20 perun@tscnet.eu Download report 5.2 01:30
Fully automatic PN e = R
MAVIR via sFTP 2018-11-15 11:54:03 perun@tscnet.eu Download report 5.2 00:30
- =] PSE via SFTP 2018-11-14 16:17:51 perun@tscnet.eu Download input files
Multi-user site platform for RSCs and TSOs i e o
SEPS via sFTP 2018-11-13 23:47:18 perun@tscnet.eu Download report 5.2 00:30
- TEL via Upload, Coreln 2018-11-13 23:33:34 Download report 5.3
Secure web interface encrypted (HTTPs/ SSL) o zore1110 233028 Fe—— S—

TTB via Coreln

TTG via Coreln

100% ownership of source code by TSCNET

© 2018 - TSCNET Services GmbH - Support: perun.goldmine@tscnet.eu - v1.13

The solution is highly adaptable basis for the experimentation in CORE CCR.

TSCN ET RSC role in Coordinated Capacity Calculation, 13.02.2019
Services




g
TSCNET Solution for Capacity Calculation (2)

SsFTP SERVER ; ASP.NET Core 2.1 — System Orchestration 5

@ O »a

e ——— -
y https://perun.tscnet.eu
= =
f—

IIS - Web server !
Local directory .
RabbitMQ A

Perun server pool

d CRAC + GSK Merging

TSCNET

,‘a Initial FB computation
\

CNEC Filtering

9 | =
n : Network drive

Coreso

L, RAO Selection

MIN RAM

Network drive Merging REST API server

The solution is accessible by TSOs and RSCs.

; TSCN ET RSC role in Coordinated Capacity Calculation, 13.02.2019 18
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TSCNET Solution for Capacity Calculation (3)

Intraday Capacity
Calculation Val-iz;ction
Input data
: ided b
Status: internal parallel run ?E;WT ?soZ
- Shares PERUN modules o
Calculator
h'- Integration with tools of other RSCs Gafhaetfmg (Certge) enC
\ module (Coreso
Fully automatic {epe=e TscﬁET)
. — TSCNET) TTC
oz Calculator
(TSCNET)

Alloca
-tion

The solution is basis for the experimentation in CCR Italy North (IBWT).
” & '

RSC role in Coordinated Capacity Calculation, 13.02.2019



TSCNET Solution for Capacity Calculation (4)

Initial data preparation
(out of CC process)

Data preparation
(out of CC process)

Data preparation Capacity calculation Validation Capacity allocation

(out of CC process)

Data Preparation Validation

Long-term Capacity Calculation

Provided Outputs:
*NTCs

Initial Data Data Preparation
Preparation

calculation

All ENTSO-E
RG CE TSOs

ssssssss

Status: robust experimentation 3

Preparation computation

Provided Outputs:
+ updated CGM

Based on mOdUIes and arChiteCture European Outage Planning
SA-G of PERU N, module for TSO validation g“’ MeFucti Coordination .

* seasonal

v

Considers long-term scenarios

\’?\ ®' according to FCAGL -
TSCNET

Services

Fu"y automatic Operational mode winter peak spring peak summer peak autumn peak

Default scenarios (i.e. CGMs, according to CGMM Art. 3):

Selected date: 2018-12-02

+ Add planned outages (from OPC) to the respective default scenario

The solution is applied for the experimentation in CORE CCR.

TSCN ET RSC role in Coordinated Capacity Calculation, 13.02.2019 20
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TSCNET Solution for Capacity Calculation (5)

Only a central capacity calculation for one CCR including all bidding zone borders is
acceptable as it provides for both, maximization and simultaneous feasibility of capacities

Each CCR has different historical background of capacity allocation
CCRs have different needs due to structural and market situation
Methodological approaches are actually different

Flexibility of tool setting and tool chain is key for efficient experimentation support of

Modularization of software tools is key but no industry standard is yet available

New solutions are required for highly performant Remedial Action Optimization with
complex optimization requirements

The solution is applied for the experimentation in CORE CCR.

TSCN ET RSC role in Coordinated Capacity Calculation, 13.02.2019
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Resources Employed @ TSCNET
" CHALLENGES
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2nd Energy

- Package
Services W 3 5 16
Regions ! 3 3 ?
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AT 0

Corporate Challenges from Activity Growth

Internal

Operations
& Excellence

Methodologies

5A6
X

2 C \?)
AS ‘ Legal
¢ A\ Requirements

Q TSCNET

Services

Corporate

Functions Organisational

: structure
Py

Service
Implementation
& Delivery

Staffing &
knwoledge

Cooperation with
TSOs & RSCs

Software & IT



Governance Model

\ & 1 E

Corporation &

mer
SR Shareholders
TSO Security Cooperation Service .
Level Corporate Bodies
Agreements
|
|

LL Z) TSCNET

Services
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TSCNET

Services

Connect. Create. Coordinate.
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