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The bigest
synchronously
interconnected grid in
the world

450 mil population

S50Hz + 50mHz



Frequency in Romania, Bulgaria before and

NOow

DAILY FREQUENCY VARIATION IN 2000
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Ancillary services

The most important is:

primary regulation — contribution of particular turbines toward any fault of
system when formula ,generation = consumption® is not valid.

Each regulatory area must provide this type of regulation on base of formula:
P, = ¢;*P, c, = E/E
P. =3 000 MW

Grid Code of Germany — primary and secondary regulation only 200 MW
turbine



Ancillary services cont'd

Transmission grid operator is responsible for operation of regulatory area mainly
from point of view:

- Security of supply in particular regulatory area

- International cooperation with other regulatory areas



(~) Generation 1000 MW
i3 Consumption 1000 MW
—_—

13 Percentage share in transit

Fig. 2.4: Power flow distribution of a 1000-MW-transport from Northermn France to
ltaly (simulation results; only major flows shown)
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440 kV

220kV

110 kV

il

400/230V

Standardna
regulacna
oblast’

- Sucastou
PS je aj 110
kV linka
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Energy E.ON Energie - Transmission System 45

Energy E.ON Energie - Business Activities 33

Baltic Cable

HEW

BEWAG

VEAG

RWE

E.ON Ntz Gtk (Bayreath)
Czech Republic

EnBW
Agstria

] Heedouarters
a Sunsiation
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« Total grid length: 37,000 km (including
110 kV lines of E.ON Energie's edis.

Year-and 2000

Holding Compary

ON Energie AG

+ Corparate strategy, controling, and sarvices
+ Merger & Acquisitions

Corvestional Power Plants

E.ON Kraftwerke GnbH 100%
& generation by conventional power plants

+ District heating, waste incineration

+ Geneation projects

Nuclear Power Plants
ON Keerikraft GrnbH 100%
« Povier generation by nuciear power' plams

Hydroelectric Power Plants
E.ON Wassarkraft Gmbkl 100%
+ Power generation by hydroelectsic plants

ON Mtz GmbH 100%

« Power transmission actoss high-voitage grids
(110ks - 380kv)

+ Load distribation

Regioral Distributors
distributors 253 1o W8%
n and supply of electricity, natural gas

+ Energy consulting

and Regional

Deutsche Energie AG ATH"
« Shareholdings in municipal and regional distriby-

Other Shareholdings
ON Fernwarme GmibH

E.

ON Immobilien GmisH 1003
100

Regulacna
oblast' v
Nemecku

AFUNESTEs
GmbH
Gedos GmbH

Trading

ization of energy procurement

« Proprietary trading
« Risk managemant

ON triek GmbH 1003
+ Blactricity sales and seqvices
« Xey account management

Integrated Water Utility

ON Agua Gmi 100%
SrIWasser AG s2.4%¢
« Regional vaater procurement and supply

« Wastewates treatment

« Natural gas supply

International Shareholdings
ON Benalux 100%
ON Bobkemia

fin

ON Scandingvis

Consulting/Engineering Services

E.0N Engineering GenbH 00%

« Intra-company and third-party energy planning
and consulting

+ Markeging of

geneation

pectise in conventio poveer

14



The transmission system supplies
electricity to substations in individual
service areas. Transmission lines transmit
electricity from the generation source or
substation to distribution substations.
Transmission voltages at National Grid
vary from 69 kV to 345 kV. Transmission
voltages can also be converted to lower
subtransmission voltages, typically 15 kV
to 69 KV, to supply distribution substations
and/or provide electricity to large industrial
customers.



Regulacna oblast

110 kV 110 kV 110 KV Slovensko

22kV

400/230V
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Dni a hodina maxima 2015

_ Kotko (MW) __ |Kedy _____lHod

1471 9.12.2015 16:15
SSE 1 084 7.1.2015 18:00
VSE 1471 9.12.2015 16:15

Slovensko 4 146 MW 25.11.2015:; 17:00 hod
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 UCTE verzus UCPTE - vertikalna integracia v
krajinach od rieky Morava na Zapad

 HDO - regulacia s vysokou pridanou hodnotou
pre sustavu

« Z prevadzkoveho poriadku PDS

— Poziadavky dodavatela elektriny na prepinanie tarify
(NT a VT) elektromera prostrednictvom HDO, pre
skupiny odberatelov elektriny (v ramci bilancnej
skupiny) v Casoch a podmienkach odlisnych od
Standardu Prevadzkovatela, budu rieSené a
poskytnuté na zaklade zmluvy.
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Konzekvencie

Vyssia potreba regulacného vykonu
G — komponent pre vyrobu —
deklasovanie vyrobcov

VysSsie straty v prenosovej sustave

Horsie dosledky na zivotné prostredie.
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Source: Vattenfall Europe.
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Cesko 100KV

“esko 110kV

Cierny Vah, EVO 2, ¢ast’ EGA, ¢ast’ EVO1

21



GW

12
11 JA\\
7?\)'\ \ A
N ﬁ).
10 14/ NTY \\ ‘#“/ -
/ SN LN
2005 \jA S:\ s --Zg
2006 \ L ~ = -
8 1 2007 s /
2008
2009 |
7 T . o
1 3 5 7 9 11131517 1921 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53

tyden



Kulturne a komunikacné bariery

* Naklady na modernizaciu suvisia s technickou
urovnou z minulosti a porovnanie s okamzitymi
nakladmi v inej krajine je iba velmi orientacné

 Politici predpokladaju, ze cena elektriny pre
zakaznikov je dolezitejsia ako disponibilita a
benefit, ktory vyplyva z modernizacie
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Otvorené otazky

Elektrina je sluzba a nie tovar

Sluzba ma iné ciele ako iba tvorba zisku, hoci ani pri sluzbe
ekonomika nemoze ist stranou

BezpecCnost v dodavke elektriny musi byt prvou prioritou — cena
elektriny v pripade nedostatku nehra ulohu

MW verzus MWh
Rozhodnutia v energetike sa ukazu o 5-10 rokov

Aplikacia Standardnych ekonomickych mechanizmov na

elektroenergetiku nevedie k dobrym zaverom. o



Zaver

« Snaha liberalizovat' elektricky trh trva od roku
2002. Dnes EU vola aspon po regionalnych
trhoch. Je vobec mozna liberalizacia?

* S prenosovou sustavou na Slovens
urobit poriadok. V sucCasnych majet
pomeroch to nebude také jednoduc
velmi silna politicka uloha, ktoru by

KU treba
Kovych

ne. Je to
mohli

nastartovat’ nepolitické analyzy
akademicke|] obce.

25



Dakujem za Vasu pozornost
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