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Basic facts

d Area (km?): 78,866

1 Population: 10,557,420 qo

(d Number of offtake points: 5,966,605 ()
(J Number of TSOs: 1

( Number of DSOs: 254 52015

» 3 main regional DSOs (E.ON Distribuce, CEZ Distribuce, PREdistribuce)
» 251 local DSOs

1 Gross peak load in 2017 (MW): 11,769 @420
(1 CAIDI in regional distribution (min): 156.2 @o

www.eru.cz
WWW.CSZ0.CzZ

The Czech Republic’s Power System



@cm Global map of the grid
and of its interconnections

D Interconnections with:

» Slovakia (SK)
» Poland (PL)
» Austria (A)
» Germany (D)

www.entsoe.eu
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r|d facts and characteristics

Voltage level (kV) Length of lines (km)

Transmission

Regional distribution

systems

WWW.Ceps.cz
WWW.Eeru.cz
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Structure of power system

System power plants
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Toman, P. Provoz elektrizaénich soustav. CVUT, Praha 2011.
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iﬁlﬂé Map of the
transmission system
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1 Gross/net generation (TWh): 87.0/81.0
1 Gross/net consumption (TWh): 73.8/61.9

 Imports TSO + DSOs (TWh): 15.1
» TSO: 14.6 TWh
» DSOs: 0.4 TWh

J Exports TSO + DSOs (TWh): -28.1
» TSO: -27.9 TWh
» DSOs: -0.2 TWh

] Total losses (TWh): 4.4
» TSO: 1.2 TWh
» DSOs: 3.2 TWh

Power balance in 2017

WWWw.ceps.cz
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Energy exchanges in 2017
D

-5,551

SK

A -11,176
-11,006
WWW.eru.cz
www.wiki.rvp.cz
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3 Name: CEPS

J Network length (km): 5,728

 Served area (km?): 78,886

J Annual export/import balance (TWh): -27.9/+14.6
J Website: www.ceps.cz

J Actual issues in 2018:

» gradual decomissioning of 220 kV system in long term horizon
until 2040 and strengthening of 400 kV system

» development of the system will be affected by source base,
especially by commissioning of new nuclear units, renewables
and large-capacity battery units

Information about TSO

The Czech Republic’s Power System


http://www.ceps.cz/
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gﬁlﬁé Cooperation
and responsibilities of TSO and DSOs

LDSO has to:

» have reserved capacity at substations

» do technical and operational arrangements which prevent
influencing of voltage quality

» provide ancillary services to TSO
»follow TSO’s orders

» present development plans

ITSO has to:

»inform DSOs about operational preparations

» present TSO’s development plans

» present information about winter system’s load
»inform DSOs about system further manipulations

» present other information needed for DS operation

Czech Republic. The Law of Energy, 458/2000 Sb.

The Czech Republic’s Power System
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iﬁlﬂé Installed capacity with
reference to generation technology

 Installed capacities in 2017 (MW):
» Steam power plant (PP): 11,075
» SCGT and SCCT PP: 896
» CCGT PP: 1,364
» Nuclear PP: 4,290
» Solar PP: 2,070
» Wind PP: 308
» Hydro PP: 1,093
» Pumped storage PP: 1,172

50%./
Ratios on total installed capacity in 2017 (%)

PV
= wind PP
u PSHPP

% = hydro PP

® SCGT&SCCT PP

= CCGT PP

WWww.eru.cz
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idlﬂ'é Electricity gross production

according to primary resources

1 Gross power production in 2017 (TWh) :

» Biomass: 2.2
» Coal:

** hard coal: 4.5
** brown coal: 37.0

» Natural gas: 3.4

» Hydro: 1.9

» Nuclear: 28.3

» Solar power: 2.2
» Wind power: 0.6
» PSHPP: 1.2

» Biogas: 2.6

» Others: 3.2

The Czech Republic’s Power System

Ratios on gross electricity generation in 2017 (%)

= biodegradable waste

other solid fuels

heat of waste

WWww.eru.cz
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iﬁlﬂé Development of
generation capacities since 2008

12

10

PV

H wind PP
M PSHPP

M hydro PP

B SCGT&SCCT PP

installed capacity (GW)

W CCGT PP

steam PP

M nuclear PP

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
WWww.eru.cz
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Consumption per
customer groups in 2017

1%
10%

8%

B transportation
B households

m agriculture

M industry

B construction
m energy sector
M services

m others

1%

WWww.eru.cz
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Location of wind farms

BIR » 72 biggest wind farms
| » 182 turbines
» 278 MW (+ 30 MW others)

|
/|\ wind farm of installed capacity at least 100 kW

WWWw.csve.Cz

www.wiki.rvp.cz
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Location of PV

qcm
power plants
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' installed capacity of a PV power plant more than 100 kWp

The Czech Republic’s Power System

28,315 solar PP in total
519 of them have their
installed capacity more
then 1 MWp

» the biggest PP is located

in Ralsko (56 MWp)

more than 10 mil. panels
average installed capacity
reaches 77 kWp/plant

www.elektrarny.pro
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/ |ﬂ"’Development of wind power
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yowe Development of PV power
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share on total gross electricity consumption (%)

RES production since 2005
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0,16

price for electricity (EUR/kWh)
o o o o
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0,02 -

0,00 -

* excluding taxes and levies, price for S2 of the year

Price development for
industry and households

M industry
B households

2013 2014 2015 2016 2017

ec.europa.eu
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/" Electricity market
organisation

 President of the Energy
Regulatory Office (ERU)
is appointed by president
of the Czech Republic

1 OTE, a. s. (Czech Market
Operator) organizes the
short-term electricity
and short-term gas
market. Provides
evaluation, billing and
settlement of imbalances

Cooperate

Producers

Order & Contro
Cooperate

Pay

= Power flows = Cash flows

EGU Brno, a.s.

The Czech Republic’s Power System




iélﬂ'é Specific aspects of
the electricity market

[ CZ is a member of 4M Market Coupling project

O Launching of the XBID project — interconnection of intraday markets —
CZ will join probably in 2019

O A total volume of 22.3 TWh (21.8 TWh as day-ahead) of electricity was
traded in 2017 on OTE market platform

Capacity Calculation
Pre-Coupling — ATCs )
Exchange Bid Submission

=== [ Net Positions )
mmm) Market Clearing Prices )
=) (Cross Border Flows = Allocated Capacity |

[ Clearing and Settlement
Post-Coupling |8 Cross Border Shipment

) Cross Border Nominations )

Settlement of Cross Border Shipment
[ Congestion Revenue istrburion— [Ltte

suopedqng

www.ote-cr.cz
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The End
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Basic facts

J Area (km?): 49,036

J Population: 5,443,120 wou)

(d Number of offtake points: 2,495,938 .
d Number of TSOs: 1

(J Number of DSOs: 149 o4

» 3 main regional DSOs :
«» Zapadoslovenska Distribucnj, a. s.,
¢ Stredoslovenska energetika - Distribucia, a. s.,
¢ Vychodoslovenska distribucna, a.s.

> 146 local DSOs www.statistics.sk

www.sepsas.sk

d Peak load in 2017 (MW): 4,550 ornese sk

WWW.Urso.gov.sk
www.vsds.sk

The Slovak Power System 2



@cm Global map of the grid
and of its interconnections

D Interconnections with:

» Czech Republic (CZ)
» Poland (PL)

» Hungary (H)

» Ukraine (UA)

www.entsoe.eu

The Slovak Power System 3



igre Grid facts and
characteristics in 2016

Voltage level (kV) Length of lines (km)

Transmission

Regional distribution _ 32 718*
systems '

www.sepsas.sk
www.zsdis.sk
www.sse-d.sk

* V/SD have not actualized data since 2014 www.vsds.sk

The Slovak Power System 4




Structure of power system
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Toman, P. Provoz elektriza¢nich soustav. CVUT, Praha 2011.
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Map of the
transmission system
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Power balance in 2017

J Gross power generation (TWh): 28.0

1 Gross power consumption (TWh): 31.1

d Imports (TWh): 15.6

d Exports (TWh): -12.5

 Balance (TWh): 3.0

J Renewables share on production (%): 8.7*

J Hydro PP & PSHPP share on production (%): 16.7

* excluding hydro PP & pumping hydro PP (PSHPP) www.sepsas.sk

The Slovak Power System 7



Gergre

Energy exchanges in 2017

-4,372

Eaepul

www.geography.upol.cz
www.sepsas.sk
The Slovak Power System 8
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Information about TSO

(1 Name: Slovenska elektrizacna prenosova sustava
1 Network length (km): 2,465

 Lines length (km): 3,044

. Substations (-): 25

1 Transformation capacity (GVA): 11.6

J Actual topic: announced new cross-border lines
> 2x 400 kV: Gab¢ikovo (SK) — Gonyii (H)— Velky Dur (SK)
»2x 400 kV: Rimavska Sobota (SK) — Sajéivanka (H)

] Website: www.sepsas.sk

The Slovak Power System 9


http://www.sepsas.sk/

%,
gﬁlﬁé Cooperation
and responsibilities of TSO and DSOs

LADSO has to:

» get necessary information from other electricity market subjects

» do tlechnical and operational arrangements which prevent influencing of voltage
quality

» provide ancillary services and information to TSO

» follow TSO’s orders

» operate DS securely without any discriminatory operational steps
> etc.

ATSO has to:

» operate TS securely without any discrimination

» inform DSOs about operational preparations

» present TSO’s development plans and TS efficiency

» get needed information from other electricity market subjects

» inform DSOs and foreign TSOs about system further manipulations in TS

» present and provide other information to the Regulatory Office for Network
Industries (URSO)

> etc.

Slovakia. The Energy Act, 251/2012 Z. z.

The Slovak Power System 10
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%Iﬂé Installed capacity with
reference to generation technology

 Installed capacities in 2017 (MW):
» Fossil power plants (PP): 2,348

¢ natural gas: 1,106
¢ brown coal PP: 333
** hard coal: 221
¢ 0il: 257
s fuel mixtures: 431
» Nuclear PP: 1,940
» Solar PP: 530
» Wind PP: 3
» Hydro PP: 1,623

» Pumped storage PP: 916

Ratios on total installed capacity in 2017 (%)

M nuclear PP

M hydro PP

® pumped storage PP
M natural gas

B brown coal

™ hard coal

m oil

B mix fossil sources
W solar PP

= wind PP

M biogas

= other RES

www.sepsas.sk

The Slovak Power System 11




@ﬁlﬂ'é Electricity gross production
according to primary resources

 Electricity produced in 2017 (GWh) :
» Nuclear: 15,081
» Fossil: 5,711
» Hydro: 4,677
» Renewables: 2,445
» Others: 112

8.7%\ 0.4%

20.4%

Ratios on gross electricity production in 2017 (%)

www.sepsas.sk
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igre Development of
generation capacities since 2010
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www.statistics.sk
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iﬁlﬂé Net consumption per
customer groups in 2016

589 2:8% 1.0%
. 0

The Slovak Power System

B households & others
N industry

H construction

M transportation

B agriculture

www.statistics.sk
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Location of
wind power plants
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Location of
PV power plants
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iélsl'é Development of solar,
water and wind power generation

6 36
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production from sources (TWh)
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gross electricity production (TWh)

solar
H wind
M hydro

® gross production

N
I
N
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www.statistics.sk
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yowe Development of PV power
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www.statistics.sk
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igre RES production since 2010
excluding PSHPP
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@tlﬂ'é Price development for
mdustry and households

0.1
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0.08 \ = households
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e=industry

price for electricity (EUR/kWh)
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0.02

0.00
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* excluding taxes and levies, price for S2 of the year WWWw.ec.europa.eu/eurostat
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Electricity market

organisation

3 URSO is the Slovak
Regulatory Office for
Network Industries

1 OKTE, a. s. (Slovak
Market Operator)
organizes the short-term
electricity and short-
term gas market.
Provides evaluation,
billing and settlement of
imbalances

The Slovak Power System

Cooperate
Order &

Producers

Control

Order &
Cooperate

Control

Cooperate

Order &
Cooperate

Pay Pay

Supply

Cooperate

Pay

Pay

Control

Pay

Pay

Power flows

Cash flows

EGU Brno, a.s.
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iélﬂ'é Specific aspects of
the electricity market

[ Slovakia is a member of 4M Market Coupling project

O In 2016 there was 46 registrated cross-borders traders on OKTE short
term market platform

O Total traded volume was 9.1 TWh — 4.9 GWh (purchase), 4.3 TWh (sale)

) Capacity Calculation = :
Pre-Coupling —y ATCs ] :

Exchange Bid Submission

=) [ Net Positions )
m=m) ([Market Clearing Prices J
=) [ Cross Border Flows = Allocated Capacity |

Clearing and Settlement
Cross Border Shipment

) ( Cross Border Nominations J

Settlement of Cross Border Shipment
Congeston Revenue Ditibution [

suonedlqng

Post-Coupling ®

www.ote-cr.cz
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The End

The Slovak Power System
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