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Plan vyzkumu a vyvoje 2013-2022 -

5 megatrendu v elektroenergetice:

9. Ol “COUTRLENS i UREER (O SS t

Prechod od centralizované k rozptylené vyrobe
Dokonceni vnitfniho trhu s elektrinou

VySsi ceny Cistsi energie pro koncove odberatele
Centralizovana podpora V a V (evropskeé projekty)
Vyvoj smerem Kk chytrym sitim (integrace OZE a DMS)

iInovativnich klastru v rozvoji pfenosovych soustav:
Architektura siti (koordinace panevropskych planu)
Nove technologie
Provoz siti (fizeni rizik)
Trh s elektrinou (interakce mezi trhem a siti)
Sprava majetku (CBA)
Spolecne aktivity PS/DS (chytre site)

Zdroj: ENTSO-E Research & Development roadmap 2013-2022
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e-Highway2050
A Modular Development Plan on Pan-European
Electricity Highways System for 2050

e-Highway 2050 je vyzkumny projekt podporovany EU ze 7. ramcoveho
programu ENERGY.2012.7.2-1 (Planning for European Electricity
Highways to ensure the reliable delivery of renewable electricity and
pan-European market integration).
Projekt zaCal v zafi 2012 a potrva 40 mésicl a ma vyvinout
« metody a prostfedky na podporu planovani elektrickych dalnic,
zalozené na budoucich rozvojovych scénarich (vCetné zalohovych
zdroju a akumulace)
« moznosti rozvoje siti (s uvazenim nakladul, vyhod a rizik)
« postupné (modularni) rozSifovani siti 2030 — 2040 - 2050

SEVENTH FRAMEWORK
PROGRAMME
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GroBkraftlinien
rd. 400 kV

‘ ------- Erweiterungen

Auszubauende Kraftquellen O. Oliven (1930):
Wasserkraft P ¢ res
X Wamekatt (Steinkohie) Propojeni evropskych siti
Warmekraft (Braunkohle)

Warmekraft (OI)

Oro

5
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Wind energy
onshore

DG-ENERGY (2011):
Hlavni impulsy pro rozvoj
evropské infrastruktury siti:
1. Integrace OZE
2. Trh s elektrinou

Solar energy

Wave energy

Bioenergy

Zdroj: B. H. Bakken, M. Paun, R. Pestana, G. Sanchis:
e-HighWay2050: A Modular Development Plan on Pan-
European Electricity Highways System for 2050 ,CIGRE
Symposium 2013 Lisboa
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Navaznost na rozvojove projekty ENTSO-E

Scénar 1

Scénar

N 2002 2022 200

Scénar
F

TYNDP2012
: TYNDP2014
Planned projects e isaged projects

2050

e-Highway2050
Fossible projects
Z povérfeni EC (Regulation 714/2009 ) zpracovava ENTSO-E desetilety plan rozvoje siti
(TYNDP) — letosni revize 2014 ma sahat az do r.2030

E-Highway 2050 hleda reprezentativni scénare, které pokryvaji Siroky rozsah mozného
budouciho vyvoje elektroenergetiky

Pro tyto scénare se zpracuji studie evropskych prfenosovych siti

Zdroj: General overview of the first period, e-Highway2050 Annual meeting with the European Commission — 2013-11-08
https://www.entsoe.eu/major-projects/ten-year-network-development-plan/tyndp-2014/
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Vybér reprezentativnich scénaru

Future 1 Future 2 Future 3 Future 4 Future 5
# Main Uncertainty Possible Values
Green Globe Green EU EU-Market Big is beautiful Small things matter
Energy and Climate Policy
ul International Climate Agreement | Global agreement / EU alone 12?::]]:«;_1_ EU alone EU alone Global agresment EU alone
u2 Seemes ol B i High,/Medinum,/ Low Medium Low Medium Medium MMedinum
Europe
u3 Joint transnational investment initiatives Difficult/ Common Commaon Common Difficult Commen Drifficult
ud Fuel Costs High/Medium / Low Low High High Low High
u> CO2 cost High/Low High High Low High Low
Technological development
ué Storage technology maturity Small scale/Large scale/All ‘;‘ji E::; All tech mature | All tech mature Large-scale Small-scale
uv CCS maturity Yes/ Mo Yes No Yes Yes Mo
9 | ey PR | meadential/Large scale/ 41 Al Al AL | commenonl mdusay) | peroncehides
Economic
u? Demographic change Growth/Migration only Growth Growth Migration only Growth Migration only
uld GDP growth in EU High/Medium/Low High Medium High Medium Low
Socio-political perceptions
ull Public attitude to RES technologies Positive /Indifferent Positive Positive Indifferent Indifferent Positive
ul2 Nuclear acceptance | Positive/Indifferent/ Negative MNegative Indifferent Indifferent Positive Negative
ul3 Shale gas acceptance | Positive/Indifferent/ Negative MNegative MNegative Indifferent Positive Negative
uld Shift towards 'greener’ behaviors Major shift/ Minor shift Major Major Mimor Minor Major

Byly definovany nekontrolovatelné nejistoty (objektivné dané mimo rozhodovaci proces) a
kontrolovatelné volby, z kterych subjekty rozhodovani mohou vybirat. Kombinace nejistot tvofi tzv.
budoucnosti.

Zdroj: The selection of energy scenarios for e-Highway2050 project www.e-highway2050.eu
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Krok 1: mozné scénare

Strategy 1 Strategy 2 Strategy 3 Strategy 4 Strategy 5 Strategy 6
# Main Options
LARGE SCALE LOCAL CARBON FREE
MAREKET LED 100% RES NO NUCLEAR
RES SOLUTIONS ! CCS5 & NUCLEAR
ol | Deployment of centralized RES MMedinm High Low High Medium High
Deploy t of de-centralized RES (includi
o2 C%ﬂ:;ﬂ;ﬂg:}c Hse inciuding Medium Low High High Low High
o3 | Deployment of centralized Storage Medium High Low High Low High
ot | Deployment of de-centralized Storage Medinm Lowr High High Low High
o3 | Deployment of nuclear plants Medium Medinm Medium,/ Low No High No
) ) . : B B ) o Medinm,/ High
06 | Deployment of fossil fuel plants with CCS Medium CCS Mo CCs o CCS No CCSs High CCS cos
-
Increased energy efficiency (including DSM ) ) . )
7 : - i
o7 1 flexibility of EV use) Medium Low High High Los High
Increased funds and better coordination of ) ) . ) )
o8 RDD activities (at EU level) Medium High Low High Medinm High
High RES High RES
09 | Electricity imports from outside Europe Medium ) 1S i Medinm ) 15T BES Low Medium
- (Desertec) [Desertec)
Permitting framework (including EU Convergent and Convergent and Hetetogeneous . Convergent and Feterogeneous . Convergent and
ol0 : L . framework at EU . framework at EL
environt. legislation) Strong framework | Strong framework level Strong framework level Strong framework
oll Deployment of fossil fuel plants without CCS Medium Low Low No Low Medium
ol2 EC PDhFF for GHG emissions reduction Srong Strong Strong Strong Strong Strong
(mechanisms) =

Vybér jedné nebo vice voleb dava tzv. strategie.

Zdroj: The selection of energy scenarios for e-Highway2050 project www.e-highway2050.eu
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Krok 2: selekce scénaru

Strategies | MARKET | LARGE LOCAL 100% | NUCLEAR | WITHOUT
Futures LED SCALE RES | SOLUTONS | RES | &CCS NUCLEAR
Green Globe X-1 X-2 X-3 X-4
Green EU X-5 X-6 X-7
EU Market X-8 X-9
Big is beatuful X-10 X-12 | X-13 X-14
Smal things matter X-16 X-17

Kombinaci 5 budoucnosti a 6 strategii vznikne 30 moznych scénari.

Po vyfazeni scénaru, které nemaji logiku, zbyde 15 scénaru.

Pro kazdy ze scénaru Ize kvantifikovat ur€ité charakteristiky — tzv. metriky tykajici se
vyroby (podil jednotlivych typU zdroju a vyuziti akumulace), spotfeby (u€innost a nové
vyuziti elektfiny, napf. pro elektro-mobilitu) a vymén elektfiny. Velikost metrik se
prehledné zobrazuje v radarovych grafech.

GDP Increase

Nuclear™ —

Zdroj: The selection of energy scenarios for e-Highway205(
www.e-highway2050.eu
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Krok 3: 15 zbyvajicich scénaru

Groun 1 _ Group 2
Large Scale RES, Green Globe Green revolution & no nucluar Big & Market (x-10) Pure Market (x-8)
coencred%-1) (x-4) GDP Increase GDP Increase
EU Internal [EU Internal - EU Intemal
exch: use "
Outside ', .
Exchanges - Efficiency Exchanges
Fossi & centralized
alized RES
Decentralized
RES Decentralized...
Large Scale RES & No No nuc Group 3
GDP i

cmissions (x-5) aopincresse  Big (x-14)

GDP Increasa

- centralized

Fossil 7 o

Centralized RES ] A

| centralized
Nudlea =
GIuup 4 Decentralize
dRES
100% RES, Green Globe (x-3) “100% RES” (x-7) ) .

Local solutions Local solutions (x-6)

GDF Increase GDF Increase

7 7} centralized. .

7
o

Increase

Decentralized

Zdroj: The selection of energy scenarios for e-Highway2050 project www.e-highway2050.eu
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Scénare 1 a 2: Mix zdroju

Dutside

Efficiency

Exchanges
Centralized Eossil Centralized
Storage Storage
Muclea Centralized RES

Decentralized
RES

Decentralized
RES

Big &
Market

Large fossil fuel
& Nuclear
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Scenare 3 a 4: Reseni s centralnimi OZE

GDP increase GDP increase

EU Internal EU Internal
B USe B LUse
exchang exchangs
DOutsid - i
utside Efficiency Outside fficiency
xchanges

Centralized
Storage

Decentralized
RES

Decentralized
RES

Large scale RES

o 100%RES
& N0 emission
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smaiztocal Scenar 5: lokalni OZE

GDP increase

Decentralized...
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i Toolbox for Common Forecasting, Risk

: Umbrella Project Assessment, and Operational Optimization
~ in Grid Security Cooperation of TSOs

Cilem projektu je vyvinout inovativni prostfedek pro podporu bezpecnosti provozu siti.
Prostfedek zahrnuje nejistoty zpusobené trznimi aktivitami a proménlivou dodavkou z
OZE, optimalizuje korektivni opatfeni na zakladé vyhodnoceni rizik a nakladu.

Ucastnici:

Polskie Sieci Elektroenergetyczne

@ Operator S.A.
J /\mpr,on é_ swissgrid
ARG -~ Cep%s...

rschuni 1nsc
I R N S N E I BW fir Elektrische Anlagen
AUSTRIAN POWER GRID und Stromwirtschaft e.V.

WEKFFRIT ROING

e Institut fiir Elektrische Anlagen mnml )
I A-w und Energiewirtschaft Ai[‘\(JHEN
\

]
TUDelft
Univ.-Prof. Dr.-Ing. Albert Moser UNIVERSIW

Delft University of Technology

TU

Grazm
Graz University of Technology

IH-ES £aTenneT

Eidgenossische Technische Hochschule Ziirich
Swiss Federal Institute of Technology Zurich

Zdroj: www.e-umbrella.eu
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http://www.e-umbrella.eu/
http://www.e-umbrella.eu/
http://www.e-umbrella.eu/

UMBRELLA pracovni plan

Umbrella

g |
Zdroj: www.e-umbrella.eu



http://www.e-umbrella.eu/
http://www.e-umbrella.eu/
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Generally Accepted Reliability Principle
GARPUR with Uncertainty modelling and
through probabilistic Risk assessment

e

Cilem vyzkumné vyvojového projektu je navrhnout, vyvinout a vyhodnotit nova
spolehlivostni kritéria, které by evropsti provozovatelé siti implementovali béhem
pristich dekad.

, ®NTNU
Uc&astnici:
—— o Leuven
o Jeoiilohg .
s SINTEF
7T i ©
Ree iU e
Z A DTU ®
LANDSNET Aalto University > T EC H N O F I
%
2 ESO EAD TUDelft &y
&epr- D &
ENERGINET/DK
Zdroj: www.garpur-project.eu
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http://www.garpur-project.eu/
http://www.garpur-project.eu/
http://www.garpur-project.eu/
http://www.garpur-project.eu/
http://www.garpur-project.eu/
http://www.garpur-project.eu/
http://www.statnett.no/en/
http://www.sintef.no/home/SINTEF-Energy-Research
http://www.elia.be/
http://www.rte-france.com/en
http://www.landsnet.is/english
http://www.tso.bg/
http://www.ceps.cz/ENG/Pages/default.aspx
http://www.energinet.dk/
http://www.kuleuven.be/english
http://en.ru.is/
http://www.ulg.ac.be/cms/c_5000/en/home
http://www.aalto.fi/en/
http://www.tudelft.nl/en
http://www.strath.ac.uk/
http://www.zcu.cz/en/
http://www.ntnu.edu/
http://www.symple.tm.fr/index.php?lang=en
http://www1.technion.ac.il/en
http://www.dtu.dk/english

GARPUR pracovni plan @m

N WP1
4 Revisiting reliability management methodologies (SINTEF)

WV

! [
! I
: wP2 WP3 !
; Development of new reliability Socio-economic assessment of '
— criteria for the pan-European | reliability criteria (RU) —
! electric power system 1

; (ULG) ,
|

! '

Dissemination (TECHNOFI)

WP11
Coordination and management (SINTEF)
\)
£
g
4
4
WP10

WP7
7 Development £i & quanuiicauon pliatiorm 107 reaviily vinsia (<)

WV

) | | Zdroj: www.garpur-project.eu

_______________________________________

2:;2:;“- 'X%r E:.u Energie pro budoucnost Xl GARPUR
. WINCES::::;;U;ZZ\/OJEVZDELAVAN\ T Brno, AMPER 2014 |4 r-—



http://www.garpur-project.eu/
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Zavery - shrnuti

Po delSi dobe, kdy vyzkum u nas v elektroenergetice
stagnoval, se objevuje rada vedeckovyzkumnych
projektu, z nichz fada je podporovana i ze strany EU

Projekty jsou motivovany snahou o integraci OZE a
umozneni volneho trhu s elektrinou.

Krome projektu e-Highway2050 se jedna napfr. o
projekt UMBRELLA a GARPUR.

Na projektech se podileji konsorcia slozena
z provozovatelu prenosovych soustav, vyzkumnych
ustavu a hlavné univerzit.

Otevira se prostor pro uplatnéni nasich Ustavu a
universit ve vyzkumu a vyvoji novych metod a
prostredku v elektroenergetice.

Dotazy — diskuze ?
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