2
@we

-
-
The Electric Power System

- Hungary -

Hungarian Power System



@Clﬂ‘é

Basic facts

J Area: 93 030 km?2

ANumber of electricity consumers/Population:
9 818 000 (2016)

(J Number of TSOs: 1
(J Number of DSOs: 6

J Gross annual maximum peak load:6780 MW
(2017)
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VILLAMOSENERGIA-RENDSZEREK EUROPABAN

POWER SYSTEMS IN EUROPE

B Kontinentalis Eurdpa

Continental Europe

Eszak-Eurépa
Northern Europe

Balti orszagok (szinkron
lUzemben az UPS/IPS
rendszerrel)

Baltic countries (synchrono-
usly interconnected with UPS/
IPS systemn)

Nagy-Britannia
Great Britain

it-sxign
Ireland

Kilonallo szigetek
Isolated systems

© UPS/IPS szinkronrendszer

UPS/IPS synchronous system

Kontinentalis Eurépa rendsze-
rével szinkron uzemelo
villamosenergia-rendszer
Power system synchronously
interconnected with the power
systemn of Continental Europe

ENTSO-E-tag
ENTSO-E member

"ENTSO-E meghigyelo tag

ENTSO-E observer mermber

Nem ENTSO-E-tag
Not member of ENTSO-E

AZ ENTSO-E SZINKRONTERULETEIN:
SYNCHRONOUS REGIONS OF ENTSO-E:
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750 kV
400 kV
220 kV
132 kV

OVERHEAD LINE

132 kV
CABLE

TOTAL
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rid facts and characteristics

TRANSMISSION NETWORK LENGTH (km)

ROUTE

268,10
2 287,16
1 099,32

142,04

16,64

3 813,26

CIRCUIT

268,10
2982,91
1393,65

199,24

16,64

4860,54



i@cm Structure of electrical
power system
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’f'cmlvlap of the high voltage grid
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alallomas substation
erédmi power station
750 kV-os vezeték 750 kV line
400 kV-os vezeték 400 kV line
400 kV-os két rendszer(i vezeték
400 kV double circuit line
. 400/220 kV-os két rendszerii vezeték
NS r——— \ Szerbia 400/220 kV double circuit line
\ . 220 kV-os vezeték 220 kV line

. - Serb'a 220 kV-os két rendszerii vezeték
Ernestinovo 220 kV double circuit line
= = =« tervezett planned

Sandorfalva
-~.,

Szeged
3 Pécs - \ Arad
‘___ ~S Subotica \
= = -~ (Szabadka) \
Horvatorszag M Y ‘ \

Croatia

A magyar atviteli halézat (2017)
The Hungarian transmission network (2017)
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Information on TSO(s)

(1 Name: MAVIR ZRt.

1 Network length (km):
> 3813, 26 (route)
» 4860,54 (circuit)

1 Served area (km?): 93 030 km2
dWebsite: http://www.mavir.hu
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?c'a&ooperation of TSO and DSOs

A Main challenges:

- Demand side and renewables integration
- handling multiple aggregators

(A Main cooperation areas:

- Congestion management (both real-time and in operational
planning/outage planning)

- Participation of distributed assets in frequency and non-
frequency related services

- Extension of the observability into lower voltage level (installing
meters and involving the meter data into data exchange)
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agreSources of domestic energy

production 2017

Biogdz [Biogas | 0.63 %
Biomassza [Biomass] 4,80 %
Hulladék [Waste ] 1.24 %
Nap [Solar] 0.28 %
Szé&l [Wind] 2,29 %
Viz [Hydro] 0.66 %

Lignit [Lignite] 14,71 %
& Szén [Coal] 0,14 %

Foldgdz [Gas] 25.0 %
& Olqj [Oil] 0,22%

B Nukledris / Nuclear ® Megdjuld / Renewables B 5zé&n/lignit / Coal/Lignite ' $zénhidrogén / Hydrocarbon
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Sources of the total gross electricity
consumption 2017

Gome

Biogdz [Biogas ] 0,45 %
Biomassza [Biomass] 3.43%
Hullodék [Waste] 0,89 %
Nap [Solar] 0,20 %
Szél [Wind ] 1,64 %
Viz [Hydro] 0,47 %

Lignit [Lignite] 10,51 % &
Szén [Codl] 0,10 %

18,0%/—‘ Foldgdz [Gas] 17.86% &
Olqj [Oil 0.16%

Szénhidrogén / Hydrocarbon

Import / Import ®m Nukledris / Nuclear ® Megujulé / Renewables mSzén/lignit / Coal/Lignite
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f@cme Sources of the total gross
electricity consumption 2017

J Total gross electricity consumption : 45 057,4 GWh

(d Domestic energy production : 32 181,0 GWh

J Import energy: 12 876,4 GWh
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qﬁlﬂé Development of gross domestic
product, gross electricity consumption and electricity
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== Bruttd hazal termek (2000, ewi aron) (2000=100%) | GUP (a1 the price appbcable in 2000) (2000 100%)
== Brutto villamesenergia-fogyasztas (2000=100%) | Gross electricity consumption (2000=100%)
== Willamosenergia-igényessag (2000, évi aron) (2000=100%) | Eleclroly inlensily {al Lhe price applicaksle i 20000 (2000 700%)
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ycigre Licensed generatlon capaC|t|es
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mNukledlis / m Szén és Lignit / Gdaz/

Nuclear Coal and Lignite Gas
OOlqj / KiserémUvek nem megujuld / m KiserémUvek idéjardasfUggd megujuld /

Qil Dispersed generation [not renewable] Dispersed generation [weather-dependent renewable]
m KiserémUvek egyéb megujulé /

Dispersed generation [other renewable]
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4 Consumption of renewable energy
Gf’-‘lﬂ'@ sources, 2016

MEGNEVEZES MEGUJULO ENERGIAHORDOZOK (SSZESEN
NAME TOTAL OF RENEWABLE ENERGY SDURCES

Vizenergia 09
Hydropower '
Szélenergia

Wind power Pl 25
Geotermikus energia

Geothermal energy P 58
Napenergia

Solar energy Pl 10
Biomassza’ -
Biomass? P 1103
Kommunalis hulladék (megojuld részef Pl 14
(The renewable part of) communal waste?

Biogdz, depdniagaz, szennyvizgaz P 17
Ringas, landfill gas, sewage gas

Biolzemanyagok

Riofuels F >
OSSZESEN

TOTAL PJ 1328
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@g Utilisation of photovoltaic power
plants 2016 2017
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Change of installed capacity of household pvs, and

power plants

@Clﬂé that of licensed and small photovoltaic
/
MW
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@ﬁlﬂ'@ Utilisation of wind power plants 2016-2017
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@cm Utilisation of wind power plants 2016-

2017

Wind production data 2016-2017 2016 2017
Daily produced energy maximum [MWh] 6840,3 7014,9
Daily produced energy minimum [MWh] 0,4 0,1
Generated yearly electrical energy [GWh] 664,8 737,1
Installed electrical capacity of wind power plants [MW] 328,9 324,9
According to 15' average [MW] 315,1 317,0
According to 15' average [MW] 0,0 0,0
Utilisation (yearly average) [%] 23,1 25,9
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Operating model of the
ngarian electricity market

@cm hu

E KOTELEZO ATVETELI

! RENDSZERBEN (KAT) .

: ERTEKESITO TERMELOK TERMELOK
! PRODUCERS SFLLING FNFRGY PRODUCLRS
i THROUGH THE FEED IN IMPORT

i SYSTEM (FS) l
! l ¥ l

ATVITELI RENDSZERIRANYITO

i ELOSZTOK <—»  |RANSMISSION SYSILM
| DISTRIBUTIOMN OPLRATOR
: SYSTEM OPERATORS -
i 'Ir \l' J L J
! EGYETEMES SZOLGALTATAS .
. VERSENYPIACI FOGYASZTOK EXPORT
! KERETEBEN VETELEZO I REL-MARKE I CONSUMLRS
FOGYASZTOK

E CONSUMERS PURCHASING
i UNDER UNIWERSAL SFRVICE

Villamos energia fizikai dramlisa
Phy=sical flow of cloctricity
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Operating model of the
fargre hungarian electricity market

! KOTELEZG ATVETELI REND-
! SZERBEN (KAT) TERMELOK

5 PRODUCFRS OF THE FEFD IN IMPORT g TERMELOK
i SYSTEM (FS) PRODUCERS —-—
ELOSZTOK ATVITELI RENDSZERIRANYITO
! LS TIRIEBL T IOM — [IAMSMISSION SYSTEM -——
: SYSIEM OPLIRATORS OPLEATOR
E - A A
H KERESKEDGK
i > TRADERS
i v
E EGYETEMES SZOLGALTATOK SZERVEZETT
: UNIVERSAL SERVICE VILLAMOSENERGIA-PIAC _
! PROVIDERS ORGANIZED ELECTRMCITY -
| T MARKET
EGYETEMES SZOLGALTATAS VERSENYPIACI FOGYASZTOK EXPORT —

i FREF MARKET COMSUMERS
: FOGYASZTOK

: CONSUMERS PURCHASING

| LUNDER UNIVERSAL SERVICE

Megjegyzés: Minden egyes szin kilin pénzigyi kapcsolatot jelal.
i Mote: Each colour indicabes a different Tinancial oonmnecinon.
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@dm NEMZETKOZI KERESKEDELMI VILLAMOSENERGIA-FORGALOM 2017

INTERNATIONAL ELECTRICITY EXCHANGE 2017
9.022.84 GWh 118% } UA
269,10 (;Wh, 24% ’ 395428 GWh 118%
8 753,54 GWh 134% 0.00 GWh 0%

3 954,28 GWh 118%
AT

—

4 430,32 GWh 120%
-325,37 GWh 42%
4 104,95 GWh 140%

297829 GWh 89%
2411.44 GWh 7103%

566,84 GWh 56%

438709 GWh 90%
7416,62 GWh 124% 2 \
-3029,54 GWh 279% HR \

SRB

4 658,72 GWh 20%
6 156,72 GWh 118%

-1 498.00 GWh 3404%

A szlovak-magyar hatirra vonatkozd szallitasok iranyonkeénti osszege Osszes export -16 579,26 GWh 108 %
tartalmazza a GCC szillitis és a nem szindékolt eltérés éves osszegét.

Total deliveries on the Slovak-Hungarian border, in each direction, include Osszes import / Total import 29 431,34 GWh 105 %
the yearly sum of GCC deliveries and unintended deviation.

A szazalekos adatok a viltords mértékeét jelenitik meg a bazishoz (2014) Import-export szaldo /

képest. Import-export balance 12 852.08 GWh 101 %

The figures in % show the extent of change compared 1o the base (2014)
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NEMZETKOZI FIZIKAI VILLAMOSENERGIA-FORGALOM 2017

INTERNATIONAL PHYSICAL ELECTRICITY EXCHANGE 2017
SK UA
Fs L
b (":"’ iy 4553,.43 GWh 103%
) .20 N ¥ ! ) D ,\( ’)(1 ‘: ':v\'fl i)v;{{f'
114%

~3, 7452,48 GWhH
AT \ \

508521 GWh 165%
134,42 GWh 31%
4 950,72 GWh 186%

454023 GWh 105%

RO

358,50 GWh 39%

07,98 GCWhHh 162%

549,48 GWh -149%

31.05 GWh 10%
4883, 18 GWh I131% HR \
-4852,13 CWh 141% SRB
305,563 GWhHh 34%
Q71 IR CGWh 27233%
-665, 65 GWh -138%
Ossres export & $246.32 GWhH 132% A szizalékos adatok a viltozis mértékét jelenitik meg a bizishoz (014) ké

Osszes import / Total import

2 802, I
19 802.56 GWh 110% « GCC Import: 80,502 GWHh

Import-export szaldoé /
Import-export balance

12 876.24 GWh 101%

- Tervenkiviili Import: 0 GWh
Unintended deviation Import

« MRA Import © GWh

- Nemzetkozi kisegitesi Imp.: 0 GWh

Emergency Energy delivery impon

« MRA Export
- Nemzetkozi kisegitési Exp.: 0 GWh

The figures in % show the extent of change compared to the base (2015)

« GCC Export-54.421 GWh

- Tervenkiviili Export: 1,922 GWh
Unintended deviation export

7,087 GWh

Emergency Energy delivery import
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@cm Number of balance groups 2007-2017
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Megjegyzés: 2016 > 2017 Az inaktiv mérlegkordk formdlisan is megszintették tevékenységuket
Note: 2016 > 2017 The inactive balance groups have also formally cancelled their activity
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