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Dispecerské Fizeni CEPS
CEPS Dispatch control

Akciova spole¢nost CEPS je na zakladé licence ¢. 13010001 udélené
Energetickym regulacnim Ufadem vyhradnim provozovatelem

prenosové soustavy Ceské republiky. Jeji Ulohou je:

CEPS, a joint-stock company, is the sole Czech Transmission System
Operator under exclusive licence No. 13010001 granted by the Energy
Regulatory Office. CEPS is specifically responsible for:

poskytovat viem uzivatelim pfenosové
a systémové sluzby za nediskriminacnich podminek
a za konkurenceschopné ceny;

zajistit propojeni s elektrizacnimi soustavami sousednich
zemi;

dispecersky fidit zafizeni pfenosové soustavy a systémové
zdroje na Uzemi CR.

e the provision of transmission and system services under

non-discriminatory conditions and at competitive prices;

interconnection with the transmission systems of
neighbouring countries;

¢ the reliable operation of transmission system facilities

and the dispatch of system generating sources within the
Czech Republic.
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Dispecerské fizeni pfenosové soustavy zahrnuje:

e pfipravu provozu — pldnovani provozu elektrizacni
soustavy a vyroben, zpracovani predikci spotfeby, bilance
vykonU a energie v soustavé a planovani struktury
a objemu podpUrnych sluzeb;

e operativni fizeni provozu — realizace pland stanovenych
pfipravou provozu pfi soucasném feseni vlivu
nepredvidanych provoznich udélosti na elektriza¢ni
soustavu;

e zabezpeceni provozu — analyza planovanych
i nepldnovanych stavl elektriza¢ni soustavy a zpracovani

ndpravnych opatfeni pro udrzeni kritéria N-1;

* hodnoceni provozu — analyza a vyhodnoceni provozu
elektrizacni soustavy.

Dispecink CEPS zajistuje operativni fizeni, ¢imZ pfispiva

k napliiovani zakladniho poslani spole¢nosti CEPS, kterym je

zajistovani bezpecného a spolehlivého provozu elektrizacni
soustavy CR.

Hlavnimi tkoly dispe¢inku CEPS jsou:

o dispecerské fizeni pfenosové soustavy (PS), které
predstavuje manipulace v PS, spoluprdci s vyrobci
elektfiny, dispecinky distribu¢nich soustav (DS)

a provozovateli okolnich pfenosovych soustav v ramci
synchronné propojeného evropského systému CE
(Continental Europe) ENTSO-E a realizaci sjednanych
kontraktl na prenos elektfiny;

The dispatch control of the transmission system
comprises:

e operational planning — scheduling and dispatch of
generation within the Czech power system, scheduling
of generation by individual power plants, preparing
electricity consumption predictions, forecasting the
power and energy balance and planning the structure
and volume of ancillary services,

e real-time control — execution of prepared plans
concerning operational planning and the management
of unforeseen situations within the Czech power
system (PS);

e operation security — analysis of planned and unplanned
situations within the Czech power system and preparing
of measures to ensure the N-1 criterion;

e operation evaluation — analysis and evaluation of Czech
power system operation.

The CEPS National Control Centre provides real-
time control of PS operation, thus contributing towards
successfully carrying out the Company’s basic mission

— ensuring the safe, secure and reliable operation of the
Czech power system.

The key responsibilities of the CEPS National Control
Centre are as follows:

¢ Dispatch control of the transmission system (TS)
which comprises relevant actions to be taken within
the TS, cooperation with electricity generators and the
control centres of individual distribution systems (DSs),
cooperation with neighbouring transmission system
operators (TSOs) within the CE (Continental Europe)
ENTSO-E interconnected network, and the execution of
contracts for electricity transfer;
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DISPECINK /
NATIONAL CONTROL CENTRE

dispecerti / control engineers
hodin denné / hours a day
dni v tydnu / days a week
dnf v roce / days a year

Dispecefi CEPS Fidi a kontroluji
24 hodin denné 7 dni v tydnu

v redlném case pires 5 500 km
vedeni nejvyssiho napéti

a 40 rozvoden.

CEPS control engineers manage
and monitor more than 5500 km
of high-voltage power lines and
40 substations 24 hours a day,

7 days a week.

Dispecink CEPS zajistuje standardy
kvality elektfiny v pfedavacich
mistech. Zejména se jedna

o udrzeni frekvence 50 Hz

a o predepsané napéti.

The CEPS National Control Centre
maintains electricity quality
standards at exchange points,
namely 50 Hz frequency and
required voltage.

Dispecefi zajistuji bezpeény

a spolehlivy pfenos

cca 66 000 000 000 kWh pro
vyrobce, distributory a zahranié¢ni
partnery.

Control engineers maintain

safe and reliable transfer of
approximately 66,000,000,000 kWh
of electricity for producers,
distributors and foreign partners.

Dispecefi aktivné dennodenné
spolupracuji s 12 zahrani¢nimi
partnery v ramci projektu TSC
(TSO Security Cooperation). Skrze
videokonferenci planuji provoz
nebo fesi napravna opatieni.
Control engineers actively
cooperate on a daily basis with

12 foreign partners under the TSC
project (TSO Security Cooperation).
They plan operations and
corrective measures through video
conferencing.
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Zahranicni spoluprace - rocni toky energie (2015)
International Cooperation - Annual Energy Flows (2015)
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3 Planované vymeény pfes pfenosovou soustavu, zahrnuté do regulaéniho salda CR
Planned exchanges through the transmission system (controlled by the Central Control Centre)

3 Skuteéné vymény pfes pfenosovou soustavu, zahrnuté do regulaéniho salda CR
Real exchanges through the transmission system (controlled by the Central Control Centre)



¢ udrzovani trvalé rovnovahy mezi vyrobou
a spotiebou elektfiny v elektriza¢ni soustavé CR
pfi respektovani pland vymeén elektfiny sjednanych se
sousednimi provozovateli pfenosovych soustav;

¢ zajiStovani spolehlivého pfenosu elektfiny pfi
dodrzovani kvalitativnich parametri elektfiny
na urovni pfenosové soustavy v redlném case;

e prevence a feSeni poruchovych a havarijnich stavt
v PS a jejich analyzy.

Povinnosti, odpovédnosti a prava provozovatelU
pfenosovych soustav (TSO) jsou zakotveny ve smérnicich

a nafizenich EU a v zavaznych pravidlech vyplyvajicich
predevsim z ¢lenstvi v CE ENTSO-E. Multilaterdini dohoda
uzaviena v rdmci UCTE (nyni v kompetenci ENTSO-E),
kterd vstoupila v platnost 1. 7. 2005 (Multilateral
Agreement - MLA) ¢ini pro viechny ¢lenské TSO pravné
zavaznou zejména tzv. Operation Handbook. Promita se
v energetickém zakoné (zakon ¢. 458/2000 Sb.) a dalsich
Ceskych energetickych pravnich normach, véetné vyhlasek
a Kodexu pfenosové soustavy, ktery je kazdoro¢né
aktualizovan a schvalovan Energetickym regula¢nim
Ufadem. Kodex pfenosové soustavy kromé jiného obsahuje
podminky poskytovani pfenosovych a systémovych sluzeb,
pravidla pfipravy provozu a operativniho fizeni provozu,
havarijni plany a metodiky certifikace.

Ke spInéni svych ukoll vyuziva dispecink nasledujici
prostredky:

¢ Dispecerské pokyny — provozni instrukce a operativni
pokyny dispecera, aktivace podpUrnych sluzeb.

¢ Technické prostfedky — zejména dispecersky fidici
systém, telekomunikacni propojeni se viemi fizenymi
a spolupracujicimi objekty, Fidici systémy rozvoden,
systémy chranéni a vlastni zafizeni PS, tj. rozvodny
a vedeni zvlasté vysokého napéti.

¢ Maintaining the balance between electricity supply
and demand at all times within the Czech power system
whilst respecting electricity exchange schedules agreed
with neighbouring transmission system operators;

¢ Ensuring reliable electricity transmission whilst
maintaining electricity quality parameters at the
transmission system level in real time;

¢ Preventing and tackling failure and emergency situ-
ations in the TS and the analysis of such situations.

TSO obligations, responsibilities and rights are set out in
EU Directives and Regulations as well as in binding rules
associated in particular with CE ENTSO-E membership.
According to the UCTE Multilateral Agreement which
entered into force on July 1, 2005, the Operation
Handbook is now under the purview of ENTSO-E and it

is a key legally binding document for all member TSOs.
The rules contained in it have been incorporated into the
Czech Energy Act (Act 458/2000) and other Czech energy
legislation, including Regulations and the Grid Code which
is annually updated and then approved by the Energy
Regulatory Office (ERU). The Grid Code specifies conditions
for the provision of transmission and system services, rules
for operational planning and real-time control, preparation
of emergency plans and certification methods.

The Control Centre employs the following tools to
meet the above responsibilities:

¢ Dispatch instructions — operation instructions and
real-time instructions provided by the control engineer,
the enabling of ancillary services procured;

¢ Technical tools — namely the dispatch control system,
telecommunications links with all directly controlled
and cooperating facilities, substation control systems,
protection systems including those protecting TS facilities,
i.e. substations and extra-high-voltage power lines;
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e Obchodni postupy — ndkupy regulac¢ni energie
prostfednictvim vyrovnavaciho trhu a ze zahranidi,
prerozdéleni vykonu mezi elektrarnami atd.

VySe uvedené prostredky zajistuji standardni pInéni
systémovych a prenosovych sluzeb na Urovni pfenosové
soustavy CR.

Zakladni principy fizeni a fungovani PS

V elektrizacni soustavé funguiji fyzikaini Kirchhoffovy
zakony:

e Prvni Kirchhoffav zékon Fika, Ze soucet proudu
vstupujicich do uzlu se rovnd souctu proudd z uzlu
vystupuijicich.

e Druhy Kirchhoffllv zdkon zjednodusené Fika, Ze elektricky
proud protéka nejvice tou vétvi elektrického obvodu,
kterd mu klade nejmensi odpor.

Skutecné fyzikalni toky v prfenosové soustavé se Fidi
uvedenymi zékony a dochazi k rozdilu mezi skute¢nymi

a sjednanymi toky elektfiny. Nezadouci rozdily mezi
fyzikalnimi a sjednanymi toky nazyvéame kruhovymi
neplanovanymi toky. Ty mohou blokovat ¢ast pfenosové
kapacity, a tim pfispivat ke snizeni mozného obchodniho
vyuziti pfeshrani¢nich kapacit. Navic zvysuji ztraty v sitich
PS a mohou vyznamnym zpUsobem negativné ovlivnit jeji
spolehlivost.

Zakladni ulohu v procesu udrzovani spolehlivé
fungujici soustavy zastava operativni dispecerské
fizeni, jeZ v kazdém okamziku vyrovnava vykyvy mezi
odbérem a vyrobou elektfiny, a tim zajistuje spolehlivy
prenos elektriny pfi respektovani zakladniho kritéria
spolehlivosti, tzv. kritéria N-1.

¢ Commercial procedures — the purchase of regulation
energy in the balancing market or from abroad, and the
redispatching of generation plants etc.

Such tools and procedures allow system and transmission
services of the required quality to be provided at the Czech
TS level.

Basic principles for TS management and its smooth
functioning

Any power system is subject to Kirchhoff’s physical laws:

e Kirchhoff's first law states that the algebraic sum of all
currents flowing into a node is equal to the algebraic
sum of all currents leaving that node.

e Kirchhoff's second law states (when simplified) that
electric current prefers to flow through that path of an
electrical circuit with the lowest resistance.

Real power flows within the transmission system are
governed by the above physical laws and do not always
correspond to contracted power flows. The undesirable
differences between physical and scheduled power flows
are known as loop unscheduled flows. Loop unscheduled
flows may block a certain amount of transmission capacity,
thus reducing the potential commercial utilisation of
cross-border capacities. In addition, loop flows bring about
increased system losses and may negatively impact the
operational safety of the transmission system.

Real-time dispatch control plays a key role in
maintaining the smooth operation of the transmission
system by balancing the supply of electricity with demand
on a minute-by-minute basis and ensuring reliable electricity
transmission whilst complying with the basic reliability
criterion, i.e. the N-1 criterion.



Zakladni displej SCADA/EMS — mapa
rozvoden

Basic SCADA/EMS display — map of
substations

Kritérium N-1 zjednodu3ené vyjadfuje schopnost The N-1 criterion reflects the capability of the

pfenosové soustavy pracovat spolehlivé i po vypadku transmission system to continue reliable operation after
kteréhokoliv prvku PS, at uz se jedna o veden, an outage in any of its elements — from a single power line
transformatory nebo nejvétsi elektrarensky blok pracuijici or transformer to the largest generating unit connected
do PS. to the TS.

Dispecerské fizeni Dispatch control

Operativni fizeni pfenosové soustavy se provadi Real-time operation of the transmission system is

z dispecinku vybaveného automatizovanymi Fidicimi controlled and managed from the CEPS National Control
systémy, které splfiuji evropské standardy spolehlivosti Center, which is equipped with automated control systems
a kvality. conforming to European reliability and quality standards.
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Dispecersky Fidici systém

Dispecersky fidici systém poskytuje dispecerovi podporu jak
ve standardnich situacich, tak pfi feSenf rozséhlych
systémovych poruch. Umozfiuje mu délkové ovladat
rozvodny prenosové soustavy. Automaticky vyrovnava
odchylku mezi vyrobou a spotfebou elektfiny pfi dodrzeni
planu jejiho vyvozu a dovozu smérem z i do Ceské
republiky. Pomaha dispecerovi i pfi fizeni tokd elektfiny

a napéti v pfenosové soustavé. Dispecer mUze pred
rozhodnutim o manipulaci — naptiklad pred vypnutim
vedeni — provadét simulacni vypocty, které mu poskytnou
informace o dopadech zamysleného vypnuti na ostatni
prvky sité. Sofistikované vypocetni moduly, implementované
v fidicim systému, mu v obtiznych situacich i navrhnou
feSeni. Pfi pfetézovani vedeni doporudi jiné zapojeni vedeni
(rekonfigurace) ¢i prerozdéleni vykonu mezi elektrarnami
(redispecink). Témito opatfenimi je mozné uvést PS zpét

do bezpecného stavu.

Role dispecert

Ukolem dispecerd je udrzovat rovnovéhu mezi vyrobou

a spotiebou v redlném case, udrzovat toky v PS

v bezpecnych mezich a fesit neocekavané poruchové stavy.
Dispecefi vyhodnocuji ziskané informace a odpovidajicim
zpUsobem na né reaguiji. Prostfednictvim nakoupenych
podpurnych sluzeb vyrovndvaji vykonovou bilanci

a provadéji manipulace v PS. Tyto ¢innosti jsou zajistovany
z velké ¢asti automaticky, prostrednictvim dispecerského
fidiciho systému, a na zakladé soucinnosti s partnery

na fizenych a spolupracujicich objektech.

Dispatch control system

The dispatch control system provides support for the control
engineer both in standard situations and when forced

to cope with large system failures. The control system
allows the remote control of all the substations within

the transmission system. A further function of the control
system involves the automatic balancing of electricity
demand with generation whilst complying with the schedule
of exports from and imports to the Czech Republic. The
control system provides the control engineer with support
for the management of power flows and voltage within the
transmission system. The control engineer, prior to deciding
on what action to take, for example the tripping of a power
line, can execute simulation calculations which provide him
with information on the impact of the intended tripping

on other system elements. Sophisticated computation
modules within the control system suggest solutions for
difficult situations. When a certain power line is overloaded,
the control system recommends the reconfiguration of

the network or the redispatching of generating plants; by
applying these measures, the transmission system can be
returned to a safe operational state.

Role of control engineers

Control engineers are responsible for maintaining the
balance between electricity supply and demand in real time,
maintaining power flows in the transmission system within
safety limits and tackling unexpected emergency situations.
Control engineers evaluate the information obtained

and respond appropriately, restoring the power balance

by utilising purchased ancillary services and taking other
actions. Such actions are usually taken automatically via the
dispatch control system or in cooperation with partners at
directly controlled and/or cooperating facilities.
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m vedeni 400 a 220 kV /
Over 5,500 km of 400 and 220 kV power lines

vedeni 400 kV / 400 kV power lines 3617 km
vedeni 220 kV /220 kV power lines 1909 km

Ukolem dispecerti je udrzet
vyrovnanou vykonovou bilanci
jak v dobé& maximalni spotieby
elektfiny (cca 11 000 MW), tak

v dobé minimalni spotieby

(cca 5000 MW).

The task of control engineers is to
maintain a balanced power output
balance during peak consumption
periods (approximately 11,000 MW)
as well as minimum consumption
periods (approximately 5,000 MW).

Do 15 minut musi dispecink CEPS
nahradit vypadek nejvétsiho bloku
(1000 MW).

The CEPS National Control Centre
must respond to the biggest
power unit (1000 MW) in less than
15 minutes.

Zatizeni CR - Namérené / Load - Measured (MW)
23. 8. 2015

Mw

000 400 8:00 12:00 16:00 20100 000
23.8.2015 238.2015 23.8.2015 23.8.2015 23.8.2015 23.8.2015 24.8.2015

Zatizeni bez FVE / Load without PhPS* production
Vyroba FVE / PhPS* production

Cerpéani / Pumping

Skutecné zatizeni / Real load

Planované zatizeni / Scheduled load

Qleeoe

Hlavni dispecersky sal / Main control room *PhPS - Photovoltaic Power Station
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Profesionalni, dobfe vyskoleny personal ma zasadni vliv
na kvalitu dispecerského fizeni. Musi byt schopen v kazdém
okamziku operativné Fidit jak standardni provoz pfenosové
soustavy, tak fesit mimoradné situace a systémové

poruchy. Pro tyto Ucely spole¢nost CEPS realizuje spole¢né
se zahrani¢nimi TSO rozséahly tréninkovy program

na tréninkovych simuldtorech v zahranici. Pro vycvik
dispecer(l v prostredi identickém s dispecerskym fidicim
systémem vyuziva vlastni dispecersky tréninkovy simulator.

Highly professional and well-trained staff are of

vital importance for the quality of dispatch control. They
are expected to efficiently manage both the standard
operation of the transmission system and unforeseen
abnormal situations or system failures. A specially designed
training programme involving foreign training simulators

is organised by CEPS jointly with foreign TSOs. In addition,
CEPS's own training simulator provides an environment
identical to the CEPS control system and is used for the
training of the Company control engineers.

Hlavni displej AGC, regulatoru odchylky salda predavanych vykont a frekvence (obrazek z fidiciho systému TRIS)
Principal display of AGC, a load frequency controller (image from the TRIS control system)
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Partnefi dispecert jsou:

obsluhy dispecinkl u vyrobct nebo operator( elektraren;
dispecetfi distribucnich soustav;

dispecefi sousednich provozovatell pfenosovych soustav;
stalé sluzby pracovnikd TDC CEPS a obsluha mistné
ovladanych rozvoden PS CEPS.

Cinnosti dispeéerského Fizeni zahrnuiji:

planované manipulace stanovené denni pfipravou
provozu siti;

regulace vykonové rovnovahy a kmitoctu;
koordinace napajeni uzlovych oblasti DS;

aktivace nakoupenych podparnych sluzeb;
regulace napéti a jalovych vykond;

monitoring pfenosové soustavy;

feseni pfipadnych poruchovych stavl PS;
koordinace provozu se zahrani¢nimi provozovateli
pfenosovych soustav (TSO);

predikce a detekce Uzkych mist;

dalkové ovladani zafizenf;

vyuzivani predik¢nich modeld provozu soustavy;
vyuzivani vyssich funkci dispecerského fidiciho systému,
jako jsou sitové vypocty, redispecink, rekonfigurace,
kontingen¢ni analyza, predpovéd Uzkych mist atd.;
vedeni operativni evidence a dokumentace udalosti
a poruch;

provadéni sitovych vypoctl;

realizace zkousek;

sbér, zpracovani a archivace dat z pfenosové soustavy.

The following staff work in partnership with CEPS
control engineers:

e duty staff in the control rooms of power generators or
power plant operators;

e distribution system control engineers;

e control engineers of neighbouring transmission system
operators;

o CEPS permanent duty personnel and duty staff at locally
controlled substations within the CEPS TS.

Dispatch control comprises the following:

e scheduled events in compliance with day-ahead

operational planning;

power balance control and frequency control;

coordination of supply to nodal areas;

enabling of purchased ancillary services;

voltage and reactive power control;

monitoring the transmission system;

tackling possible emergency situations within the TS;

operation coordination with neighbouring transmission

system operators (TSOs);

prediction and detection of bottlenecks;

remote control of TS facilities;

use of predictor models for TS operation;

utilisation of the more sophisticated functions of the

dispatch control system, such as network calculations,

redispatching, reconfiguration, contingency analysis,

prediction of bottlenecks, etc.;

* maintaining operational records and documentation on
all events and failures;

e execution of network calculations;

e execution of tests;

e collection, processing and archiving of data from the
transmission system.

1



Dispecerské Fizeni CEPS / CEPS Dispatch control

Prevence havarijnich stavt a jejich feSeni

Za Ucelem predchazeni poruchovym staviim je

nutné provoz pfenosové soustavy planovat, a to jak

v dlouhodobém, tak i v kratkodobém horizontu. Presto
readlny provoz pfindsi udalosti, které nebylo mozné predvidat
a na které musi dispecer okamzité reagovat.

Za Ucelem predchazeni a feSeni mimoradnych stavl

v PS ma spole¢nost CEPS zpracovany havarijni plany,
které pravidelné aktualizuje. Jejich soucasti je plan

obrany proti vzniku a Sifeni poruch a rovnéz plan obnovy
pro pfipad rozsahlych poruch typu blackout. Zde jsou
uvedeny technické postupy a prostfedky pro pfipad feseni
mimoradnych situaci, a to vcetné krizové komunikace.

Oblast vykonové rovnovahy

V oblasti fizeni vykonové rovnovahy vznikaji rozdily mezi
planovanou a skute¢nou vyménou se zahranic¢im. Tento
rozdil signalizuje nesoulad mezi vyrobou a spotiebou
elektfiny a dispecer musi tento rozdil vyrovnat. Aby byla
zajisténa spolehlivost provozu a systémovych sluzeb,
dispecink neustale vyhodnocuje predpokladané zatizenf
elektrizacni soustavy, plan zahrani¢ni spoluprace a stav
nakoupenych podpUrnych sluzeb. Vyznamné naruseni
vykonové rovnovahy muze byt zptsobeno zménami pocasi,
poruchovosti ve vyrobndch elektfiny, Spatné predikovatelnou
vyrobou zdrojl OZE (napt. fotovoltaické a vétrné elektrarny)
apod.

Bézné vykyvy mezi odbérem a vyrobou v elektriza¢ni
soustavé maji dispecefi moznost korigovat pomoci
podplrnych sluzeb, zejména aktivaci sekundarni regulace
a minutovych zaloh, jezZ jsou aktivovany instrukcemi

z fidiciho systému CEPS.
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Emergency situation prevention and management

In order to avoid the occurrence of emergency situations
within the transmission system, both short-term and long-
term operational planning is necessary. Real-time operation,
however, brings from time to time unpredictable situations
to which the control engineer must respond immediately.

CEPS prepares emergency plans which are regularly
updated in order to avoid and manage abnormal situations
in the TS. A defence plan (against failure occurrance and
spread) and a restoration plan (for the restoration of
power supplies after a system blackout) are parts of any
emergency plan. Technical tools and procedures, including
emergency communication, intended for the management
of emergency situations are described below.

Dispatch of generation

Differences between the scheduled and actual balance of
cross-border exchanges often occur. These differences are
caused by imbalance between supply and demand which
must be corrected by the CEPS Control Centre. In order to
maintain reliable TS operation and the provision of system
services, the CEPS Control Centre evaluates on a continual
basis the expected load on the power system, scheduled
cross-border exchanges and the current status of purchased
ancillary services. Significant disturbances of supply-demand
balance may occur due to unexpected weather changes,
failures at generating plants, hard-to-predict generation at
RES plants (e.g. photovoltaic and wind plants) etc.

Ordinary fluctuations in the balance between supply
and demand within the Czech power system can be
corrected by means of ancillary services, particularly
secondary and tertiary control, i.e. changes in power
plant generation; ancillary services are enabled following
instructions from the CEPS control system.



V piipadé potreby je mozné vyuzit také regulacni
schopnosti vodnich elektraren, a to 5 minutovou zalohu
z precerpavacich vodnich elektraren, nebo 15 minutovou
zalohu z plynovych elektraren.

K obstarani regulac¢ni energie mizou dispecefi vyuzit:

aktivaci podpurnych sluzeb;
vyrovnavaci trh s elektrickou energii;
nakup regulacni energie ze zahranic;
havarijni vypomoc ze zahranic,
smlouvy na snizeni vykonu.

Havarijni vypomoc je realizovatelnd do cca 15 minut.
CEPS ma se sousednimi provozovateli PS uzavieny havarijni
smlouvy o vzajemné vypomoci a spolupraci pro feseni
mimoradnych stavl v PS. Viyrovnavani vykonové bilance
elektriza¢ni soustavy CR prostiednictvim havarijni vypomoci
ze zahranicf je vyjimecné a slouzi pouze ke kratkodobé
regulaci v fadu hodin.

Oblast fizeni siti

Prevence a feSeni havarijnich stavd v oblasti Fizenf siti
zahrnuje koordinaci vypinani vedenf a zdrojd, pfedpovédi
Uzkych mist pomoci modeld (tzv. DACF — Day Ahead
Congestion Forecast), zmény v zapojeni sité neboli
rekonfigurace, zmény vykonu zdrojd vyvedenych do PS
neboli redispecink sjednany na smluvni bazi, koordinaci
opatreni a pfimou spolupraci (napt. preshranicni redispecink)
se zahrani¢nimi partnery.

The regulation capability of hydropower plants, quick-start
reserve at pumped-storage plants available within minutes
following instructions from the Control Centre, or the
operating reserve at gas-fired plants available in full within
15, 30 or 60 minutes can be utilised, if necessary.

The following tools can be used by control engineers
to procure regulation energy:

ancillary services enabling;

balancing electricity market;

purchase of regulation energy from abroad,;
emergency assistance from abroad;

contracts for output reduction or consumption change.

Emergency assistance is available within approximately
15 minutes. CEPS has emergency contracts in place with
TSOs in neighbouring countries which provide for mutual
assistance and cooperation in tackling emergency situations
within the TS. Emergency assistance from abroad to settle
the imbalance between supply and demand is used only

in exceptional circumstances and only for short-term
regulation, i.e. in the order of hours.

Network management

Network management for emergency situation prevention
and management comprises the coordination of power

line tripping and generating unit outage, the day-ahead
congestion forecast using models (DACF — Day Ahead
Congestion Forecast), changes in network configuration,
changes in the output of power plants connected to the TS,
i.e. redispatching on a contractual basis, the coordination of
the various measures available and direct cooperation

(e.g. cross-border redispatching) with foreign partners.

13
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Pro efektivni podporu pfi rozhodovani v uvedenych
situacich ma dispecer k dispozici nasledujici informace
a nastroje:

A number of special tools can be used by the control
engineer to support decision-making in the above
situations including:

14

Kontingencni analyza - online vypocet probihajici
v Fidicim systému, ktery zobrazuje moznd pretizeni
vedeni na zakladé simulovaného vypadku libovolného
prvku sité.

RAAS (Realtime Alarming Awarness System) —
varovny systém funguijici na zakladé online vymény dat
se zahrani¢nimi partnery, informuje o energetické situaci
v participujicich TSO.

Contingency analysis — on-line calculation performed
within the control system which highlights potential
power line overload due to the simulated outage of any
system element.

RAAS (Real-time Awareness and Alarming System)
— a system based on on-line data exchange with foreign
partners; it provides information on the energy situation
in participating TSOs’ areas.



e Programy na redispecink a rekonfiguraci — doporucuj

moznou zmeénu zapojeni sité nebo prerozdéleni vyroby
v pfipadé pretizeni sité nebo nedodrzeni kritéria N-1.

e TSC - TSO Security Cooperation - spolecny projekt
13 evropskych TSO, motivem je koordinované feseni
problémU v propojenych sitich, na které stale vice

dopada nepfiznivy vliv kolisavé vyroby z OZE. Dalsi snaha

spolupracujicich TSO efektivné predchazet problémdm

a fesit pripadné poruchy. K tomu se mj. vyuziva naptiklad

spole¢ny vystrazny systém ci unikatni SW feSeni CTDS
pro pfedpovédni vypocty chovani sité.

e POKR - tym specialistd, se kterymi dispecer spolupracuje

pfi feSeni neobvyklych stavl v PS.

¢ Sitovy vypocet — umoziiuje pfedem analyzovat
situaci v pfenosové soustavé po provedeni dispecerem
zamyslenych manipulaci nebo opatfeni.

Reseni mimo#adnych stavi

Pro pfipady mimofadnych stavil v ES CR ma dispecink
pravo (vyplyvajici ze zdkona ¢. 458/2000 Sb. a vyhlasky

¢. 219/2001 Sh.) vyhlasit situaci pfedchazenf stavu nouze
a v nejzavaznéjsich pfipadech vyhlasit stav nouze v ES CR.
Mezi mimoradné prostiedky pro feseni havarijnich situaci
patfi frekvencni plan, vypinaci plan a regula¢ni plan.

e Programmes for redispatching and reconfiguration
— programmes offering possible changes in network
configuration or generation redispatching in situations
where network overloading or the non-fulfilment of the
N-1 criterion occurs.

e TSC - TSO Common project of 13 TSO from Europe,
the motivation is to search for coordinated solutions
to problems arising in interconnected power networks
impacted by ever-increasing non-controllable power
output from renewable electricity sources, as well as
efficiently avoid potential problems and cope with
possible system failures. A common alarming system and
the CTDS - a unique SW tool for the forecast assessment
of network behaviour are used for these purposes,
together with other tools.

e POKR - the team of specialists which cooperates with
dispatchers in the event of emergency situations.

¢ Network calculation — calculations facilitating the
analysis of a hypothetical situation in the TS following
the intended actions of the control engineer.

Tackling emergency situations

In the event of an emergency situation within the Czech
power system, the CEPS National Control Centre is

entitled (in compliance with the Energy Act and Regulation
219/2001) to declare a situation intended to avoid a state of
emergency and, in the worst-case scenario, declare a state
of emergency in the Czech power system. Extraordinary
tools available for tackling emergency situations include

the frequency plan, supply restriction schedule and
regulation plan.

15



Dispecerské Fizeni CEPS / CEPS Dispatch control

Mezniky historie dispecinku
Landmarks in the history of the CEPS Control Centre
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Rozhoduijici vyznam pro rozvoj pfenosové soustavy a pro vybudovani
celostatni elektriza¢ni soustavy mélo obdobi let 1949 az 1950,

kdy se radidlni pfenosové soustavy Ceské a moravskoslezské spojily
na napétové hladiné 110 kV.

The period 1949 to 1953, when the Czech and Moravian-Silesian
radial transmission systems were interconnected at the 110kV
voltage level, was of key importance to the development both of the
transmission system and the national power system.

V letech 1952-1953 vznikl Statni energeticky
dispecink v Praze, nejprve v budové tehdejsiho
Ministerstva paliv a energetiky v Lazarské ulici.

V roce 1958 vznika Ceskoslovensky statni
energeticky dispecink se sidlem v Praze

v Jungmannové ulici, ktery fidil oblastni dispecink

Cechy v Praze na Bohdalci (vznikal postupné od roku
1945), oblastni dispecink Morava (vznikl v roce 1949)

a oblastni dispecink Slovensko (vznikl v roce 1948).

Tato organizacni struktura zUstala zachovana az

do 31. 3. 1994 pod rdznymi nazvy, naposledy Spole¢né

¢ In 1952-1953 the State Energy Control Centre

was established in Prague, in the building of the then
Ministry of Fuel and Energy in Lazarska Street.

In 1958 the Czechoslovak State Energy Control
Centre was created with headquarters in Jungmannova
Street, Prague. This Control Centre was in charge of the
Bohemia Regional Control Centre in Prague-Bohdalec
(which developed gradually, beginning in 1945), the
Moravia Regional Control Centre (established in 1949)
and the Slovakia Regional Control Centre (established in
1948). This organisational structure was maintained until



fizeni elektrizaéni soustavy Ceské a Slovenské
republiky na zékladé smlouvy o sdruzeni CSED.

V fijnu 1992 zalozili Ctyfi provozovatelé
stfedoevropskych pfenosovych soustav - CEZ (od roku
1998 CEPS), madarsky MVM (nyni MAVIR), Slovenské

elektrérne (nyni SEPS) a polsky PSE - sdruzeni CENTREL.

Jeho cilem bylo pfipravit synchronni pfipojeni jejich
soustav k soustavam zdpadoevropskym.

31. 3. 1994 bylo ukonéeno Spolecné fizeni
elektriza¢nich soustav CR a SR - Slovensky energeticky
dispecink presel z funkce oblastniho dispecinku

na dispecink narodni.

Od 1. 4. 1994 zajistoval fizeni elektriza¢ni soustavy CR
Ustfedni dispecink Divize pienosové soustavy CEZ
(UD DPS), pod ktery nadale spadaly dva oblastni
dispecinky (esky - CED a moravsky - MED).

18. 10. 1995 byly prenosové sité ¢ty ¢lend CENTREL
synchronné pripojeny k zépadoevropské kontinentalni
soustavé UCPTE, od roku 2001 zvané UCTE.

V srpnu 1998 byla rozhodnutim valné hromady CEZ
vyclenéna Divize prenosové soustavy do 100%
dcefiné spole¢nosti CEPS.

V z&Fi 1999 CEPS zahijila ¢&innost samostatného
provozovatele pfenosové soustavy v souladu

s trendem liberalizace energetiky v EU a s otevienim trhu
s elektfinou v Ceské republice.

V listopadu 1999 se CEPS pFemistila do nového
sidla, které vzniklo rekonstrukci ptvodniho objektu
rozvodny 22 kV z roku 1928, v Praze 10 na Bohdalci.

8. 2. 2000 byl uveden do provozu Ustfedni dispeéink
v sidle CEPS. Oblastni dispecink pro Cechy (vzhledem
ke spojeni obou dispecerskych pracovist) tim prakticky

31 March 1994, under different names, the last of them
being Common Management of the Power System
of the Czech and Slovak Republic.

In October 1992 the CENTREL Association was
established by four Central European transmission
system operators - CEZ (from 1998 CEPS), MVM in
Hungary (now MAVIR), Slovenské elektrarne (now SEPS)
in Slovakia and PSE in Poland - with the aim of preparing
for the synchronous interconnection of their transmission
systems with those in Western Europe.

On 31 March 1994 the common management of the
Czech and Slovak power systems came to an end - the
Slovakia Regional Energy Control Centre became the
Slovakia National Energy Control Centre.

Commencing 1 April 1994, the National Control
Centre part of the Transmission System Division

of CEZ (the Czech power company) took over the
management of the Czech power system thus assuming
responsibility for the two Regional Control Centres (CED
for Bohemia and MED for Moravia).

On 18 October 1995 the transmission networks
of the four CENTREL members were synchronously
interconnected with the UCPTE Western European
network, renamed UCTE in 2001.

In August 1998 the Annual General Meeting of CEZ
agreed to split its Transmission System Division
from the rest of the company to form a wholly owned
subsidiary to be known as CEPS.

In September 1999 CEPS commenced its business
activities as an independent Transmission System
Operator in accordance with the trend towards energy
sector liberalisation in the EU and the opening up of the
Czech electricity market.

17
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zanikl. Jedno hlavni pracovisté v soucasnosti pIni
funkdi fizenf siti a salda predavanych vykon( smérem
k zahranidi, fizeni vykoupenych podpUrnych sluzeb

i funkce byvalého oblastniho dispecinku Cechy.

V kvétnu 2001 se CEPS stala zakladajicim ¢élenem
organizace UCTE sdruzujici systémové operatory
pfenosovych soustav kontinentdlni Evropy.

V prosinci 2007 byl zahajen provoz nového
sjednoceného dispecerského fidiciho systému
TRIS, ktery vyznamné zvysil kvalitu dispecerského fizeni.
Dokoncena byla kompletni modernizace dispecerského
sélu hlavniho dispecerského pracovisté v sidle
spolecnosti. Velkym pfinosem bylo zvySeni komfortu
zobrazeni aktudlniho stavu pfenosové soustavy na nové
zobrazovaci sténé.

1. 7. 2008 se pfenosové soustavy Ceské republiky,
Madarska, Polska a Slovenska staly samostatnymi
kontrolnimi bloky pIné zodpovédnymi za fizeni
své oblasti. Predly tak do pozice obvyklé v Evropé, kdy
provozovatel pfenosové soustavy vystupuje samostatné
vUci jednomu ze dvou evropskych koordina¢nich
center (v pripadé CEPS vi¢i koordina¢nimu centru
provozovanému pro severni ¢ast synchronni zény
spole¢nosti Amprion se sidlem v némeckém mésté
Brauweiler).

19. 12. 2008 nahradila UCTE a ETSO nova
organizace ENTSO-E. CEPS byla zakladajicim ¢lenem.

1. 9. 2009 doslo k propojeni kratkodobého trhu
s elektfinou mezi Ceskou a Slovenskou republikou,
ktery je organizovan OTE, tzv. market coupling.

¢ In November 1999 CEPS’'s headquarters were

relocated to a specially reconstructed 22kV substation
built in 1928 at Bohdalec, on the outskirts of Prague.

On 8 February 2000 a new National Control Centre,
based at CEPS's headquarters, came into operation. The
Bohemia Regional Control Centre was subsequently
merged with, and transferred its responsibilities to, the
new National Control Centre which is presently responsible
for network management, the management of the
balance of cross-border exchanges and purchased ancillary
services.

In May 2001 CEPS became a founding member of
UCTE, an organisation linking the transmission system
operators of Continental Europe.

In December 2007 a new integrated dispatch
control system (TRIS) was put into operation which
significantly enhanced the quality of dispatch control.

In addition, the modernisation of the control room at
the National Control Centre at CEPS's headquarters was
completed and the display of the current state of the
transmission system was significantly improved via the
installation of a new mimic panel.

On 1 July 2008 the transmission systems of the
Czech Republic, Hungary, Poland and Slovakia
became independent control blocks fully responsible
for operation control in their respective areas. The four
transmission systems thus acquired a status, already
common in Western Europe, by which a Transmission
System Operator acts as an independent party

vis-a-vis one of the two European Coordination Centres,
in CEPS's case the Coordination Centre North in
Brauweiler, Germany run by Amprion.



1. 12. 2010 doslo k rozsifeni vnitrodenniho trhu

s preshrani¢nimi kapacitami (intra-day) v ramci
regionu stfedni a vychodni Evropy (CEE). CEPS se stala
»single point of contact”, tedy jedinym mistem pro
pridélovani preshrani¢ni kapacity v rdmci vnitrodenniho
(intra-day) energetického trhu pro sedm provozovatel(
pfenosovych soustav.

V dubnu 2011 byl uveden v rdmci TSC do provozu
videokonferenéni systém pro usnadnéni vzdjemnych
rozhovord pracovnik( UtvarQ pfipravy provozu

a dispecinka.

V lednu 2012 byla podepsana smlouva o vytvoreni
projektu e-GCC mezi CEPS, a.s., a SEPS, kterd rozsifuje
a zefektiviiuje moznosti zahrani¢ni vymény regulacni
energie. Ro¢ni testovaci provoz systému e-GCC
odstartoval v bfeznu.

V kvétnu 2012 se CEPS, a.s., zapojila do projektu
IGCC, ktery rozsifuje moznost online vymény regulacni
energie s dalsimi evropskymi provozovateli pfenosovych
soustav.

V zafi 2012 se k tzv. market coupling pfipojilo
Madarsko.

23. 4. 2013 doslo k pFipojeni madarského
provozovatele pfenosové soustavy MAVIR do cesko-
slovenského projektu GCC (e-GCQ).

1. 7. 2013 byla v Mnichové zahdjena ¢innost nové
spole¢né kanceldre iniciativy TSC (12 provozovatell
pfenosovych soustav z Evropy), ktera analyzuje provozni
data z celého regionu 24 hodin denné, 7 dni v tydnu.

On 19 December 2008 CEPS became a founding
member of ENTSO-E which replaced former UCTE.

On 1 September 2009 the day-ahead electricity
markets of the Czech Republic and Slovakia were
coupled; the joint market is organised by OTE, the
Czech energy market operator.

On 1 December 2010 the intra-day market for
interconnector capacity allocation was expanded
to cover the entire CEE region. CEPS became “the single
point of contract”, i.e. the only centre for the allocation
of available transfer capacity on interconnectors via the
intra-day electricity market to the seven transmission
system operators.

On April 2011, in the frame of TSC, the Video
Conferencing System was put into operation.The goal
of this Video Conferencing System is to ease discussions
between TSO operational planning engineers and
dispatches.

In January 2012 a contract was signed between CEPS,
a joint stock company, and SEPS to create the e-GCC
project that will expand and streamline the process of
foreign regulation of energy transfer. A one-year trial of
the e-GCC system began in March.

In May 2012 CEPS participated in the IGCC project
which expands the possibilities for online transfer of
regulation energy between European transmission
system operators.

In September 2012 Hungary joined the market
coupling scheme.
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V srpnu 2014 byla ukoncena kompletni vyména
dispecerského fidiciho systému TRIS, soucasné byl
zprovoznén novy dispecersky telefonni systém.

V listopadu 2014 byla v rdmci iniciativy TSC
zaloZena organizace TSCNET Services GmbH, ktera
nové poskytuje servisni sluzby v oblasti dennich

a vnitrodennich predikci bezpe¢ného provozu.

19. 11. 2014 doslo k propojeni dennich trhd mezi
Ceskou a Slovenskou republikou a Madarskem
s Rumunskem (tzv. 4M market coupling).

V dubnu 2015 zapocala vystavba transformator(
s fizenym posuvem faze (PST transformatory)
v rozvodné Hradec u Kadané.

On 23 April 2013 the Hungarian transmission
system operator MAVIR joined the joint Czech—Slovak
project GCC (e-GCCQ).

On 1 July 2013 a new joint office from the TSC initiative
(a group of 12 European transmission system operators)
was launched, analyzing operational data from the
whole region 24 hours a day, 7 days a week.

In August 2014 the TRIS dispatch control system was
completely refurbished and a new dispatch telephone
system was set up.

In November 2014 TSCNET Services GmbH
organization was established as part of the TSC initiative
to provide daily and day-to-day prediction services for
safe operation.

On 19 November 2014 the daily markets of the Czech
Republic, Slovakia, Hungary and Romania were merged
(forming the so-called 4M market coupling).

In April 2015 construction of phase-shifting
transformers (PST) in Hradec u Kadané begun.
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Elektrizaéni soustava Ceské republiky je souborem veskerych zafizeni
potiebnych pro vyrobu, pienos, transformaci a distribuci elektfiny, véetné
elektrickych pripojek a pfimych vedeni. Déle ji tvofi systémy méfici, ochranné,
fidici, zabezpecovaci, informacni a telekomunikac¢ni techniky.

Pfenosova soustava CEPS je &asti elektrizaéni soustavy CR, kterou tvofi
veskerd prenosova zafizeni o napétové hladiné 400 kV, 220 kV a vybrana
zatizeni 110 kV, v¢etné systémua méici, ochranné, fidici, zabezpecovaci,
informaéni a telekomunikaéni techniky. Soustava slouzi k zajisténi pfenosu
elektFiny pro celé uzemi CR a propojeni s elektriza¢nimi soustavami
sousednich statd. Pfenosova soustava je pies transforméatory 400/110 kV

a 220/110 kV propojena s distribu¢ni soustavou.
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The Czech power system consists of a set of all plants and equipment
necessary for electricity generation, transmission, transformation and
distribution, including direct lines, as well as metering, control, protection,
information and telecommunications systems.

The CEPS transmission system is part of the Czech power system comprising
all transmission facilities and equipment at the 400kV and 220kV voltage
levels and selected 110kV facilities and equipment, including metering,
control, protection, information and telecommunications systems. The
transmission system is used for electricity transfer throughout the Czech
Republic and for interconnection with the power systems of neighbouring
countries. The system is interconnected, via 400/110kV and 220/110kV
transformers, with the distribution system.
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