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Reforme energetskog sektora i nove poslovne moguÊnosti nametnule su potrebu stjecanja i 
prenoπenja znanja i vjeπtina svim sudionicima koji preuzimaju nove uloge i odgovornosti u 
energetskom sektoru. Stoga su Fakultet elektrotehnike i raËunarstva SveuËiliπta u Zagrebu 

(FER), Hrvatska elektroprivreda d.d. (HEP d.d.) i norveπka tvrtka Technor Energy AS 
pokrenule projekt uspostave Trening centra za trgovanje energijom (Training Centre for Energy 

Trading ∑ TCET). U Ëlanku je predstavljen rezultat ove suradnje ∑ pisani materijali koji sluæe 
kao podloga za uËenje i simulator træiπta koji omoguÊava razliËitim træiπnim sudionicima, 

iz raznih zemalja i s razliËitim træiπnim interesima, da kroz igru iskuπaju træiπno natjecanje. 
Ovo je prvi trening centar takve vrste u Europi, a projekt njegove uspostave fi nanciralo je 

Ministarstvo vanjskih poslova Kraljevine Norveπke i HEP d.d.
The current reforms in the energy sector and the resulting new business opportunities have 

imposed a need for knowledge and skills to be acquired by or imparted to all those who 
will assume new roles and responsibilities in the energy sector. To this end the Faculty 

of Electrical Engineering and Computing of the University of Zagreb (FER), Hrvatska 
elektroprivreda d.d. ∑ The Croatian Electricity Company (HEP d.d.) and the Norwegian 

company Technor Energy AS launched a project to establish the Training Centre for Energy 
Trading (TCET). This article presents the results of this co-operation ∑ printed materials 

to serve as teaching aid and a market simulator to help various market participants from 
different countries and with different market interests to try their hand at market competition 

by playing games. This is the fi rst training centre project of this kind in Europe, co-fi nanced 
by the Ministry for Foreign Affairs of the Kingdom of Norway and HEP d.d.
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1 UVOD

Træiπte elektriËne energije, liberalizacija energetskog 
sektora, regulacija, deregulacija, re-regulacija, 
træiπno natjecanje, javna obveza, razdvajanje 
djelatnosti, samo su neki od pojmova koji danas 
odreuju poslovno okruæenje elektroenergetskih 
poduzeÊa u gotovo svim dræavama svijeta. Takoer, 
Ëesto Ëujemo za stupanj otvorenosti træiπta i tijek 
otvaranja træiπta. Sve navedeno veæe se uz reforme 
nacionalnih i globalnih energetskih sektora koje 
za cilj imaju bolje poslovne subjekte i naprednije 
tehniËke sustave za opskrbu kupaca energijom, 
odnosno energentima. Naravno, postavlja se pitanje 
πto zapravo znaËi bolje? Za koga bolje? Odgovori 
na ta pitanja zapravo su argumenti za uvoenje 
træiπnih odnosa.

Monopoli energetskih poduzeÊa na prvi se pogled 
Ëine najekonomiËnijim rjeπenjem za opskrbu 
kupaca energijom. Ipak u stvarnosti to nije 
sluËaj. Razlozi nisu samo politiËke, gospodarske 
ili socijalne promjene koje regulacija monopola 
mora kontinuirano ukljuËivati u nadzor, veÊ i 
karakteristike energije kao specifi Ënog proizvoda 
ili usluge. Reforme energetskog sektora temelje 
se na postavci da træiπte, u opÊenitom smislu, 
najbolje uspostavlja i odræava odnose izmeu 
ponude i potraænje. U praksi se, u sklopu reformi, 
djelatnosti energetskih monopola razdvajaju na 
tzv. træiπne (npr. proizvodnja, opskrba) i tzv. reguli-
rane (npr. mreæne) djelatnosti.

Republika Hrvatska provodi reformu energetskog 
sektora na naËelima træiπnih i konkurentskih od-
nosa u energetskim djelatnostima, pri Ëemu je 
posebno zahtjevna reforma elektroenergetskog 
sektora. Hrvatska, koja je 2004. godine stekla 
status kandidata za prijam u Europsku uniju (EU) i 
trenutaËno je u fazi screening procesa, i HEP grupa, 
koja æeli punopravno i ravnopravno sudjelovati na 
jedinstvenom europskom træiπtu elektriËne energije, 
ubrzano rade na ispunjenu zahtjeva Europske 
komisije. U srpnju 2004. godine na snagu je stu-
pila Direktiva 2003/54/EC koja utvruje odnose 
na træiπtu elektriËne energije u Europskoj uniji. 
UvaæavajuÊi ovu Direktivu Hrvatski sabor je na 
sjednici 3. prosinca 2004. godine donio Zakon o 
izmjenama i dopunama Zakona o energiji, Zakon 
o træiπtu elektriËne energije i Zakon o regulaciji 
energetskih djelatnosti (NN 177/2004).

Temeljem Zakona o træiπtu elektriËne energije, 
povlaπteni kupac moæe slobodno odabrati opskrb-
ljivaËa elektriËne energije. Taj su status od 1. 
srpnja 2006. godine stekli svi kupci s godiπnjom 
potroπnjom veÊom od 9 GWh. SljedeÊi rokovi 
otvaranja træiπta elektriËne energije su: 1. srpnja 
2007. za kupce kategorije poduzetniπtvo i 1. 
srpnja 2008. godine za sve kupce.

1 INTRODUCTION

Electricity market, liberalisation of energy sector, 
regulation, deregulation, re-regulation, market 
competition, public service obligation, unbundling, 
these are just some of the terms defi ning the present-
day business environment of electricity companies 
in nearly all countries of the world. Likewise, we can 
often hear about the degree of market openness and 
the market-opening progress. All these concepts are 
linked to the reforms of national and global energy 
sectors which are designed to give rise to better 
service providers and more advanced technical 
systems for energy or fuel supply to customers. 
Of course, one may raise the question about the 
meaning of ‘better’. Better for whom? Answers to 
these questions are in fact arguments in favour of 
introducing market relations.

On the face of it, the monopolies of energy compa-
nies seem to be an optimal energy supply solution. 
In reality it is not the case though. The reasons are 
not only political, economic or social changes that 
monopoly regulation must continuously keep up 
with, but also the nature of energy as a specifi c prod-
uct or service. The current energy sector reforms are 
based on the assumption that market in the general 
sense of the word is the best means of maintaining 
a balance between supply and demand. In practice, 
within the reforms, energy monopolies are unbun-
dled into market operations (e.g. generation, supply) 
and regulated (e.g. network) operations.

The energy sector reforms currently going on in 
Croatia are based on the principles of market 
competition in the energy sector, where the reform 
of the electricity sector is particularly challenging. 
Croatia, which in 2004 gained the status of a 
candidate country and is now undergoing the 
screening process, and the HEP Group, which is 
determined to fully participate as an equal partner 
in a single European electricity market, are working 
at an accelerated pace to meet the requirements 
set by the European Commission. In July 2004 
Directive 2003/54/EC concerning common rules for 
the internal market in electricity took effect and, in 
response to it, at its session of 3 December 2004, 
the Croatian Parliament adopted the Act Amending 
the Energy Act, the Electricity Market Act and the 
Energy Regulation Act (OG 177/2004).

According to the Electricity Market Act, privileged 
customers may freely choose their electricity 
supplier, a status which since 1 July 2006 has 
been acquired by all customers whose annual 
consumption exceeds 9 GWh. The next market 
opening dates are: 1 July 2007 for the category 
of commercial customers and 1 July 2008 for all 
customers.
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Ugovor o energetskoj zajednici, koji je potpisan 
25. listopada 2005. godine u Ateni i ratifi ciran u 
Hrvatskom saboru u svibnju 2006. godine, pred-
stavlja proces πirenja unutarnjeg energetskog træiπta 
Europske unije na zemlje jugoistoËne Europe. 
Ugovor je potpisan od strane zemalja EU25 i 
devet zemalja jugoistoËne Europe (Hrvatska, 
Rumunjska, Bugarska, Bosna i Hercegovina, 
Srbija, Crna Gora, Makedonija, Albanija i Misija 
UN-a na Kosovu). U proces su kao promatraËi 
ukljuËeni i Ukrajina, Moldavija te Norveπka. RijeË 
je o kljuËnom dokumentu koji Hrvatsku integrira u 
energetsko zakonodavstvo Europske unije, Ëime je 
uvodi u Europsku uniju i prije formalnog primanja. 
Glavni ciljevi Energetske zajednice su stvaranje 
stabilnog regulatornog i organizacijskog okruæenja 
za trgovanje energentima, privlaËenje investicija 
u energetici, poboljπanje sigurnosti opskrbe ener-
gijom, poboljπanje zaπtite okoliπa i razvoj konku-
rencije na træiπtu elektriËne energije i plina u πirem 
geopolitiËkom smislu. 

Pristupanjem toj zajednici Hrvatskoj se osigurava 
stabilnija opskrba elektriËnom energijom i plinom 
s jedne strane, dok joj se s druge strane osigurava 
otvoreni pristup træiπtima u regiji, ali i obrnuto. 
Otvaranjem træiπta u djelatnostima proizvodnje 
i opskrbe elektriËnom energijom tvrtkama se 
otvaraju nove poslovne moguÊnosti (posebice 
πirenje poslovanja na ostale energetske te druge 
djelatnosti) i strategijska poslovna povezivanja s 
partnerima u Hrvatskoj i inozemstvu.

U Hrvatskoj se velika pozornost pridaje reformi 
energetskog sektora, njenom strateπkom znaËenju 
i uz to vezanim predstojeÊim izazovima. Potpuno 
otvaranje træiπta elektriËne energije predvieno 
je za manje od godinu i pol dana, a europska 
integracija energetskog sektora, kroz ratifi cirani 
Ugovor o energetskoj zajednici, vremenski je joπ 
bliæa. Energetski sektor u Hrvatskoj, ali i πire u 
regiji, nesumnjivo se nalazi u vrlo dinamiËnom 
prijelaznom razdoblju. Poslovanje u sadaπnjim 
uvjetima zahtijeva od svih subjekata prilagodljivost, 
pri Ëemu je kljuËna prednost ljudski potencijal 
pripremljen i osposobljen za nove izazove. 

Reforme energetskog sektora, otvaranje træiπta, 
europske integracije i nove poslovne moguÊnosti 
nametnule su potrebu stjecanja i prenoπenja znanja 
i vjeπtina svim sudionicima s novim ulogama i odgo-
vornostima u energetskom sektoru. Stoga ne Ëudi 
da danas postoje mnogi specijalistiËki studiji, te 
razne radionice Ëija je svrha izobrazba pojedinaca u 
jednom potpuno novom podruËju. Studij u Trening 
centru za trgovanje energijom jedan je od tih studija 
koji polaznicima omoguÊuje svladavanje znanja 
i vjeπtina u koncentriranom vremenu. Naravno, 
naglaπava se da je to samo poËetak izobrazbe 
buduÊih sudionika i da je stalno obrazovanje, zbog 

The Energy Community Treaty, signed in Athens 
on 25 October 2005 and ratifi ed by the Croatian 
Parliament in May 2006, is aimed to extend the 
EU internal energy market to the South East Europe 
region. The Treaty was signed by EU25 and nine 
SEE countries (Croatia, Rumania, Bulgaria, Bosnia 
and Herzegovina, Serbia, Montenegro, Macedonia, 
Albania and the UN Mission to Kosovo). Ukraine, 
Moldavia and Norway are included in the process 
as observers. It is a key document which integrates 
Croatia into the EU’s energy legislation and thereby 
brings it into the Union even before the formal 
accession. The principal goals of the Energy 
Community are to create a stable regulatory and 
organisational environment for trading in fuels, 
attracting investments in energy sectors, improving 
the security of energy supply, as well as improving 
the environmental situation, and developing 
electricity and gas market competition on a broader 
geographic scale. 

By joining the Energy Community Croatia will ensure 
more stable electricity and gas supply, on one hand, 
and, on the other, an open approach to the markets 
in the region, but also the other way round. The 
opening of the market to electricity generation 
and supply opens new business opportunities to 
companies (especially in terms of expansion to 
other energy and industrial sectors) and strategic 
partnerships in Croatia and abroad.

In Croatia special attention is devoted to the reform 
of the energy sector, its strategic implications and 
associated challenges lying ahead. Full electricity 
market opening is due in less than a year and a half, 
whereas the European energy sector integration, 
through the ratifi ed Energy Community Treaty, is 
even closer. The energy sector in Croatia, and in the 
wider region, is certainly undergoing a very dynamic 
transition period. Business activities under the 
present conditions require adaptability from all 
participants, where a key advantage are human 
resources well prepared and capacitated for new 
challenges. 

Energy sector reforms, market opening, European 
integration processes and new business 
opportunities have all created a need for knowledge 
and skills to be acquired by and imparted to persons 
assuming new roles and responsibilities in the 
energy sector. It is hence not surprising that today 
there are many specialised studies and various 
workshops designed to provide training courses in 
one entirely new fi eld. Study at the Training Centre 
for Energy Trading (TCET) is one of these studies 
which enables the trainees to acquire knowledge 
and skill over a concentrated time. It is, of course, 
just the beginning of the education of future 
participants, because, due to continuing changes 
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taking place in this area, continuing education will 
be a necessity for all market players.

2 THE ESTABLISHMENT AND 
PROGRAMME OF THE TRAINING 
CENTRE FOR ENERGY TRADING

A survey of offered educational options will show 
that most of them are suited for more experienced or 
higher positioned persons (target courses) or those 
in need of systematic instruction (specialised/post-
degree or MBA studies). However, energy markets 
are a reality which requires that proper knowledge 
be imparted to the greatest possible number of 
employees among suppliers and customers alike, 
and as soon as possible. The idea of the Training 
Centre for Energy Trading (TCET) is one of possible 
responses to this challenge. The TCET project was 
started on 1 November 2004 and crowned with the 
offi cial opening of the Centre, on 30 June 2006.

The partners in the TCET project were the Croatian 
Electricity Company Co. (HEP d.d.), Faculty of 
Electrical Engineering and Computing of the 
University of Zagreb (FER) and the Norwegian 
company Techor Energy AS (Technor). The project 
was co-fi nanced by the Norwegian Foreign Ministry 
(86%) and HEP d.d. (14 %). The companies 
SINTEF, Troms Kraft and Powel from Norway and 
the Croatian Energy Market Operator Ltd. (HROTE) 
also took part from the very outset.

During the project stage instruction material has 
been prepared and divided into 5 books, along 
with 5-day and 3-day trading curricula intended 
for different market participants who will act on 
Croatian, regional or European energy markets 
(eligible customers, suppliers, traders, producers, 
system operators, etc.). Considering the intended 
use, the TCET curriculum has been prepared in 
English and Croatian languages. Special attention 
has been paid to the curriculum and syllabus, 
summed up in a special document (Development 
curricula). A preparatory workshop was also held 
for future teachers, who are at once TCET project 
participants. The purpose of the workshop was to 
improve and give a fi nishing touch to the prepared 
curriculum. Regular courses at TCET are completed 
by taking an examination and performing a trading 
transaction on the virtual spot market. An example 
of TCET workshop timetable is given in Table 1.

TCET project leaders were: Slavko Krajcar and Kjell 
B. Mortensen. Project participants (in alphabetical 
order)): Ivan AndroËec, Maja Aunedi, Petra 
Bajlo, Snjeæana Blagajac, Davor Boπnjak, Boris 
DokmanoviÊ, Ante ΔuriÊ, Roar Hausner, Draæen 

stalnih promjena koje se zbivaju u ovom podruËju, 
nuænost svakoga tko sudjeluje na træiπtu.

2 ZA»ETAK I PROGRAM 
RADA TRENING CENTRA ZA 
TRGOVANJE ENERGIJOM

PregledavajuÊi ponuene moguÊnosti obrazovanja, 
moæe se uoËiti kako je veÊina ponuenog primje-
rena osobama s veÊim iskustvom ili pozicijom 
(ciljani teËajevi) ili osobama koje trebaju sustavno 
obrazovanje (specijalistiËki/poslijediplomski studiji 
ili MBA). Meutim, træiπta energije su realnost pa 
je potrebno πto prije πto veÊem broju zaposlenika, 
i meu opskrbljivaËima i meu kupcima, dati 
odgovarajuÊa znanja. Ideja o Trening centru za 
trgovanje energijom (Training Centre for Energy 
Trading ∑ TCET) jedan je od odgovora na taj izazov. 
Projekt uspostave Trening centra (u daljnjem 
tekstu TCET) formalno je zapoËeo 1. studenog 
2004. godine i zavrπio sluæbenim otvaranjem 
TCET-a 30. lipnja 2006. godine.

Partneri u projektu uspostave TCET-a bili su 
HEP d.d., Fakultet elektrotehnike i raËunarstva 
SveuËiliπta u Zagrebu i norveπka tvrtka Techor Energy 
AS (Technor). Projekt je fi nanciran od Norveπkog 
ministarstva vanjskih poslova (86 %) i HEP-a d.d. 
(14 %). U projekt su od samog poËetka ukljuËena i 
poduzeÊa SINTEF, Troms Kraft i Powel iz Norveπke te 
Hrvatski operator træiπta energije d.o.o. (HROTE).

Tijekom projekta izraen je nastavni materijal 
razdijeljen u 5 knjiga, te je pripremljen peto-
dnevni i trodnevni program obuke za trgovanje 
namijenjen razliËitim træiπnim sudionicima koji 
Êe nastupati na hrvatskom, regionalnom, odnosno 
europskom energetskom træiπtu (povlaπteni kupci, 
opskrbljivaËi, trgovci, proizvoaËi, operatori susta-
va, itd.). S obzirom na namjenu, TCET-ov program 
obuke je pripremljen na engleskom i hrvatskom 
jeziku. Posebna pozornost je posveÊena izradi 
studijskog programa i nastavnog plana, πto je saæeto 
u posebnom dokumentu (Development curricula). 
Takoer je odræana pripremna radionica za buduÊe 
nastavnike, koji su ujedno i sudionici TCET projekta. 
Svrha radionice je bila unaprijediti i usavrπiti 
pripremljeni program obuke. Redovita obuka u 
TCET- u zavrπava polaganjem ispita i provedbom 
trgovanja na virtualnom spot træiπtu. Primjer 
rasporeda TCET radionice dan je u tablici  1.

Voditelji projekta TCET bili su: Slavko Krajcar i Kjell 
B. Mortensen. U realizaciji projekta sudje-lovali su 
(abecednim redom): Ivan AndroËec, Maja Aunedi, 
Petra Bajlo, Snjeæana Blagajac, Davor Boπnjak, Boris 
DokmanoviÊ, Ante ΔuriÊ, Roar Hausner, Draæen JakπiÊ, 
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Hrvoje Keko, Goran Labar, Klaus Livik, Birger Morland, 
Erling Pettersen, Øivind Refsnes, Minea Skok, Petar 
SprËiÊ, Gerd Solem, Davor ©krlec, Dubravka ©krlec 
i Zlatko ZmijareviÊ. Kao suradnici na projektu 
sudjelovali su: Ante ΔurkoviÊ, Nenad Debrecin, Æeljko 
TomπiÊ, Ivar Wangesteen i Odd Berg.

JakπiÊ, Hrvoje Keko, Goran Labar, Klaus Livik, 
Birger Morland, Erling Pettersen, Øivind Refsnes, 
Minea Skok, Petar SprËiÊ, Gerd Solem, Davor 
©krlec, Dubravka ©krlec and Zlatko ZmijareviÊ. 
Project collaborators: Ante ΔurkoviÊ, Nenad 
Debrecin, Æeljko TomπiÊ, Ivar Wangesteen and Odd 
Berg.

Tablica 1 ∑ Raspored TCET radionice
Table 1 ∑ TCET workshop timetable

TCET
Radionica / 
TCET 
Workshop 

Ponedjeljak / Monday
Analiza situacije u 
Hrvatskoj i jugo-
istoËnoj Europi / An 
anylsis of the situation 
in Croatia and SEE

Utorak / Tuesday
Osnove trgovanja elektriËnom 
energijom / Essentials of trading 
in electricity 

Srijeda / Wednesday
Rad i strategija træiπnih 
sudionika / Operation 
& strategy of market 
participants

»etvrtak / Thursday
Upravljanje 
rizicima i 
osiguranje / Risk 
management and 
insurance

Petak / Friday
Modeli planiranja 
EES* -a / ESS* planning 
models

09:00 − 
09:45

Zakonodavstvo / 
Legislation

Pregled odgovornosti operatora 
sustava / Overview of system 
operator’s responsibilities
Pristup mreæi i tarifni sustavi / 
Access to network and tariff 
systems
Prijenosna moÊ mreæe i tokovi 
energije / Network capacity and 
load fl ows
Upravljanje zaguπenjima / 
Congestion management
Informacije na træiπtu / Market 
informations

Uvod i terminologija 
/ Introduction and 
terminology

Uvjeti ugovaranja / 
Bargaining conditions

Uvod / Introduction
Rizik i odgovornosti 
u upravljanju 
rizikom / Risk and 
risk management 
responsibilities

Planiranje razvoja mreæe: 
kratkoroËno, srednjoroËno 
i dugoroËno / Network 
development planning:
short-term, mid-term and 
long-term

09:50 − 
10:35

Organizacija 
energetskih træiπta 
i poduzeÊa / 
Organisation of 
energy markets and 
companies

Formiranje cijene na burzi 
elektriËne energije ∑ svrha i 
procesi / Price formation on the 
power exchange

Strateπke dugoroËne, 
srednjoroËne i kratkoroËne 
odrednice / Strategic 
long-term, mid-term and 
short-term guidelines, 
Prognoziranje cijene / Price 
forecasting

OgraniËenja rizika i 
izvjeπÊivanje / Risk 
limitations and 
reporting

Nacionalni, regionalni 
i europski kontekst 
planiranja / National, 
regional and European 
context of planning 

10:40 − 
11:25

Situacija u 
JugoistoËnoj Europi / 
Situation in South East 
Europe

Træiπte energije uravnoteæenja / 
Balancing market

Uporaba razliËitih trgovaË-
kih proizvoda / Use of 
various trading products
Ponudbene strategije, 
bilateralne i na burzi / 
Bidding strategies, bilateral 
and on the power exchange

Financijski 
instrumenti i 
opcije / Financial 
instruments and 
options

Investiranje u proizvodnju / 
Investment in generation

11:30 − 
12:15

Pregled 
elektroenergetske 
bilance / Overview of 
electricity balance

Trgovanje s fi ziËkim i 
fi nancijskim bilateralnim 
ugovorima / Trading with 
physical and fi nancial bilateral 
agreements 

Procesi prema kupcima / 
Customer-oriented 
processes
Ekonomske obveze / 
Economic obligations

Træiπni rizici / 
Market risks
Osnove portfelja 
osiguranja od rizika 
/ Essentials of risk 
insurance portfolio

Planiranje rezerve sustava / 
System reserve planning
Sigurnost EES-a / EES 
security

12:20 − 
13:05

MoguÊnosti stvaranja 
konkurentnog 
energetskog træiπta u 
regiji / Potentials for 
creating a competitive 
energy market in the 
region

Trgovanje fi nancijskim 
proizvodima na burzi elektriËne 
energije i klirinπki proces / 
Trading in fi nancial products 
on the power exchange and the 
clearing process

Obveze informiranja i 
aktivnosti glede proizvoda 
i usluga / Information 
obligations and activities 
in respect of products & 
services
Poslovne strukture za rad na 
træiπtu / Business structures 
for operation on the market

TrgovaËki procesi / 
Trading processes

Reguliranje energetskog 
træiπta / Energy market 
regulation

13:05 − 
14:00

RuËak / Lunch RuËak / Lunch RuËak / Lunch RuËak / Lunch RuËak / Lunch

14:00 − 
16:00

Laboratorij ∑ MASI / 
Laboratory ∑ MASI
Uvod / Introduction 

Laboratorij ∑ MASI / Laboratory 
∑ MASI
Trgovanje bez pojave zaguπenja / 
Trading without congestion 
occurrences

Laboratorij ∑ MASI / 
Laboratory ∑ MASI
Trgovanje s pojavom 
zaguπenja / Trading with 
congestion occurrences

Laboratorij ∑ 
MASI / 
Laboratory ∑ MASI 
Trgovanje −  razliËiti 
sluËajevi / Trading 
∑ Diverse cases

Laboratorij ∑ MASI / 
Laboratory ∑ MASI
Zavrπni primjer trgovanja / 
A fi nal example of trading
Proglaπenje najuspjeπ-
nijeg sudionika i podjela 
certifi kata / Proclamation 
of the most successful 
participant and award of 
certifi cates

* EES ∑ elektroenergetski sustav / power system
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3 TCET U PET KNJIGA

Pisani materijali koji sluæe kao podloga za uËenje 
su:

Knjiga 1 ∑ Training Centre for Energy Trading ∑ 
Executive Summaries (Trening centar za trgovanje 
energijom ∑ saæetak) sadræi saæetke svih pet knjiga 
i daje opis studijskog programa [1].

Knjiga 2 ∑ An Analysis of the Croatian/South 
East European Situation Regarding the Free 
Energy Market Implementation (Analiza situacije 
u Hrvatskoj i jugoistoËnoj Europi glede imple-
mentacije træiπta energijom) daje pregled osnovnih 
preduvjeta za uspostavu i rad energetskog træiπta, 
govori o Energetskoj povelji, strategiji, smjernicama 
i zakonima, te organizaciji energetskih træiπta i 
poduzeÊa. U knjizi je takoer dan pregled elektro-
energetske bilance u regiji, te pregled stanja 
elektroenergetskog sektora u zemljama jugoistoËne 
Europe i njihovom neposrednom susjedstvu (obuh-
vaÊene su Italija, Austrija, Maarska, Slovenija, 
Hrvatska, Bosna i Hercegovina, Srbija, Crna Gora, 
Rumunjska, Bugarska, Makedonija). Situacija u 
Norveπkoj/Skandinaviji koriπtena je kao primjer 
najliberaliziranijeg elektroenergetskog sektora 
dræave/regije u Europi i svijetu. ZakljuËno je opisan 
potroπaËev izbor opskrbljivaËa i opskrbljivaËev 
izbor proizvoaËa kao i moguÊnosti konkurencije 
i trgovanja u regiji i Europi [2].

Knjiga 3 ∑ Elements for Electricity Trading (Osnove 
za trgovanje elektriËnim energijom) poËetna je 
toËka za uËenje osnova trgovanja elektriËnom 
energijom. Pokriva pregled odgovornosti u træiπnim 
interakcijama, uloge træiπnih sudionika, itd. U 
knjizi su dani primjeri i iskustva iz skandinavskog 
energetskog træiπta, kao i specifi Ënosti Hrvatske 
i regije. Knjiga ukljuËuje pregled odgovornosti 
operatora sustava, naËelo pristupa mreæi i 
tarifne sustave, analizu prijenosnih moÊi mreæe 
i tokova snaga, informacije na træiπtu, opisuje 
sudionike i njihove interese, formiranje cijene na 
burzi elektriËne energije, træiπte uravnoteæenja, 
upravljanje zaguπenjima, prekograniËno trgovanje, 
tranzite u mreæi, trgovanje na fi ziËkom træiπtu i 
bilateralnim ugovorima, trgovanje na fi nancijskom 
træiπtu, na burzi elektriËne energije te klirinπki 
proces [3].

Knjiga 4 ∑ Operation and Strategies for Different 
Participant Types (Rad i strategija razliËitih træiπnih 
sudionika) pruæa opÊe znanje o træiπnim procesima, 
koje je prilagodljivo buduÊoj strukturi træiπta 
elektriËne energije u Hrvatskoj kao i u drugim 
zemljama/regijama. Sadræaj ove knjige obuhvaÊa 
terminologiju (vrste trgovaËkih aranæmana), uvjete 
ugovaranja, strateπke dugoroËne, srednjoroËne i 

3 TCET IN FIVE BOOKS

The printed materials to serve as teaching aid are:

Book 1 ∑ Training Centre for Energy Trading ∑ 
Executive Summaries contains summaries of all fi ve 
books and a description of the curriculum [1].

Book 2 ∑ An Analysis of the Croatian/South East 
European Situation Regarding the Free Energy 
Market Implementation gives an overview of basic 
preconditions for the establishment and operation 
of an energy market, discusses the Energy Charter, 
strategies, guidelines and laws, as well as the 
organisation of energy markets and companies. The 
book also gives a review of energy balance in the 
region and the current state of the energy sector in 
SEE countries and their immediate neighbourhood 
(Italy, Austria, Hungary, Slovenia, Croatia, Bosnia 
and Herzegovina, Serbia, Montenegro, Rumania, 
Bulgaria, Macedonia). The situation in Norway/
Scandinavia is used as an example of the most 
liberalised energy sector of a country/region in 
Europe and in the world at large. The concluding 
part describes the consumer’s choice of the 
supplier and the supplier’s choice of the producer, 
as well as competition and trading potentials in the 
region and Europe [2].

Book 3 ∑ Elements for Electricity Trading is a 
starting point for learning about the basics of 
trading in electricity. It includes a survey of 
responsibilities in market interactions, the roles 
of market participants, etc. The book contains 
examples and experiences from the Scandinavian 
energy market, and the specifi cities of Croatia and 
the region. The book further contains a survey of 
responsibilities of system operators, the principle 
of access to network and the tariff systems, an 
analysis of network capacity and load fl ows, market 
informations. It describes participants and their 
interests, price formation on the power exchange, 
the balancing market, congestion management, 
cross-border trading, transits through grids, trading 
on physical markets and bilateral agreements, 
trading on fi nancial markets, on the power 
exchange, and the clearing process [3].

Book 4 ∑ Operation and Strategies for Different 
Participant Types provides general knowledge about 
market processes, adaptable to a future electricity 
market structure in Croatia and other countries/
regions. The book includes terminology (types 
of trading arrangements), bargaining conditions, 
strategic long-term, mid-term and short-term 
guidelines and planning, price forecasting, use 
of various trading products, bidding strategies 
(bilateral and on the power exchange), customer-
oriented processes and economic obligations, 
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kratkoroËne odrednice i planiranje, prognoziranje 
cijene, uporabu razliËitih trgovaËkih proizvoda, po-
nudbene strategije (bilateralne i na burzi elektriËne 
energije), procese prema kupcima i ekonomske 
obveze, obveze informiranja i aktivnosti glede pro-
izvoda i usluga, te poslovne strukture za rad na 
træiπtu [4].

Knjiga 5 ∑ Risk Management and Hedging 
(Upravljanje rizicima i ograivanje) govore o 
fi nancijskim instrumentima i izvedenicama te 
rizicima vezanim uz njihovo koriπtenje. Takoer se 
identifi ciraju razliËite vrste rizika, odgovornosti u 
upravljanju rizicima, ograniËenje rizika, strategije 
osiguranja od rizika i njihov razvoj, implementacija 
i praÊenje, alatima i tehnikama za upravljanje 
rizikom, te analiziranju izvedbe ograivanja od 
rizika (portfelj osiguranja od rizika). U knjizi su 
dani primjeri trgovanja i ograivanja od rizika u 
realnom vremenu za sve proizvode na træiπtu [5]. 

Knjiga 6 ∑ Models for Power System Planning 
(Modeli planiranja elektroenergetskog sustava) ∑ 
opisuje sadaπnju hrvatsku i norveπku situaciju glede 
koriπtenih modela planiranja elektroenergetskog 
sustava. To ukljuËuje kratkoroËno, srednjoroËno i 
dugoroËno planiranje razvoja mreæe; nacionalni, 
regionalni i europski kontekst planiranja, investi-
ranje u proizvodnju, planiranje rezerve, sigurnost 
elektroenergetskog sustava, te reguliranje energet-
skog træiπta. U knjizi je skandinavski pristup uspo-
reen s onim koji se trenutaËno koristi u Hrvatskoj 
te je analizirano kako se takav pristup moæe usvojiti 
u uvjetima i okvirima koje nalazimo u Hrvatskoj i 
regiji [6].

4 MASI ∑ SIMULATOR BURZE 
ELEKTRI»NE ENERGIJE

4.1 Simulator træiπta
Obuka u srediπtu sastoji se od dva dijela ∑ 
predavanja i praktiËnog rada na simulatoru træiπta 
elektriËne energije. PraktiËni rad se provodi u raËu-
nalnom laboratoriju TCET ∑ Zavoda za visoki napon 
i energetiku Fakulteta elektrotehnike i raËunarstva, 
uz potporu odgovarajuÊe programske potpore. Rad 
na simulatoru træiπta organiziran je kao igra u kojoj 
polaznici obuke u Srediπtu igraju uloge træiπnih 
sudionika, a nastavnik igra ulogu operatora træiπta. 
Polaznici se kroz razliËite scenarije pripremaju za 
nastup na træiπtu elektriËne energije. 

Za potrebe TCET-a razvijen je jedinstveni 
programski alat ∑ MASI (Market Simulator). MASI 
je simulator træiπta za uËenje osnova trgovanja 
na spot træiπtu. Simulator takoer podræava 
bilateralno trgovanje (sva bilateralna trgovina 

information obligations and activities in respect of 
products and services, and business structures for 
operation on the market [4].

Book 5 ∑ Risk Management and Hedging discusses 
fi nancial instruments and derivatives as well as 
risks associated with their use. The book also 
analyses various types of risk, risk management 
responsibilities, risk limitation, risk insurance 
strategies and their development, implementation 
and monitoring, risk management tools and 
techniques, risk insurance portfolio. The book 
contains examples of real-time trading and risk 
limitation for all products on the market [5]. 

Book 6 ∑ Models for Power System Planning 
describes the present Croatian and Norwegian 
situation concerning the models of power system 
planning. This includes short-term, mid-term 
and long-term network development planning, 
national, regional and European planning context, 
investment in generation, reserve planning, security 
of electricity supply, energy market regulation. The 
book makes a comparison between the Scandinavian 
approach and the one currently practiced in Croatia 
and discusses how this approach may be applied to 
the conditions and frameworks in Croatia and the 
region [6].

4 MASI ∑ ELECTRICITY MARKET 
SIMULATOR

4.1 Market simulator
Instruction at the Centre consists of two parts 
∑ lectures and practical work on the electricity 
market simulator. Practical work is done in the 
TCET Laboratory ∑ of the High Voltage and Energy 
Institute of the Faculty of Electrical Engineering 
and Computing, with required program support. 
The work of the market simulator is organised as a 
game in which the trainees play the roles of market 
participants and the teacher plays the role of the 
Market Operator. Through various scenarios the 
trainees learn how to act on electricity markets. 

For the needs of TCET a unique program tools has 
been developed ∑ MASI (Market Simulator). MASI 
is a market simulator designed for learning the 
basics of trading on a spot market. It also supports 
bilateral trading (complete bilateral trade between 
areas is included in market price calculation). MASI 
has been developed for TCET by Powel company on 
the basis of their program solutions used by Nord 
Pool participants. Two basic MASI components are 
bidding tool (Bid application, a Powel product) and 
electricity market price calculation tool (SpotEx 
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izmeu podruËja ukljuËuje se u izraËun cijena 
na træiπtu). MASI je za TCET razvilo poduzeÊe 
Powel na temelju svojih dosadaπnjih programskih 
rjeπenja koja koriste sudionici Nord Pool-a. Dvije 
temeljne komponente MASI-a su alat za davanje 
ponuda (aplikacija Bid, proizvod tvrtke Powel) i 
alat za izraËun cijena na burzi elektriËne energije 
(aplikacija SpotEx razvijena u institutu SINTEF 
Energy Research) [7].

Aplikacija Bid se koristi za davanje ponuda na spot 
træiπtu (opcionalno na træiπtu pomoÊnih usluga) i 
interakciju s ostalim programima. Komunikacija 
s raËunalnim sustavom operatora træiπta ostvaruje 
se putem standardiziranih poruka. Aplikacija Bid 
takoer omoguÊava obraËun izmeu operatora 
træiπta i træiπnih sudionika.

Aplikacija SpotEx izraËunava træiπnu cijenu uzi-
majuÊi u obzir tokove snaga u sustavu. Model 
se temelji na naËelu podjele træiπta u cjenovna 
podruËja ili cjenovne zone (market splitting), 
koje se koriste u Nord Pool-u za trgovanje dan 
unaprijed na nordijskom træiπtu, a prilagoen 
je znaËajkama zamkaste prijenosne mreæe u 
srediπnjoj Europi. Cilj modela je pronaÊi rjeπenje, 
tj. izraËunati cijene i razmjene izmeu podruËja 
koje minimiziraju ukupne troπkove rada sustava 
uz poπtivanje ograniËenja u moguÊnosti prijenosa 
elektriËne energije. 

SpotEX izraËunava træiπne cijene i istodobno 
upravlja zaguπenjima u prijenosnom sustavu. Cilj 
je upravljanja zaguπenjima minimiziranje ukupnih 
dodatnih troπkova u radu sustava uzrokovanih ogra-
niËenjima u prijenosnoj mreæi. Ovdje se kao kriterij 
koristi minimizacija tzv. socio-ekonomskog troπka 
zaguπenja. To je troπak koji nastaje kada se ne moæe 
postiÊi jedinstvena træiπna cijena na razini sustava 
(system price) jer u prijenosnom sustavu nema 
dovoljno kapaciteta za razmjenu elektriËne energije 
izmeu podruËja. Tada se cijene u podruËjima 
(area prices) izraËunavaju tako da se postigne 
najmanji troπak zaguπenja s druπtvenog aspekta 
(cost to society). Na taj se naËin razlike izmeu 
cijena po podruËjima smanjuju, poboljπava se 
uporaba prijenosnog sustava, a za træiπne sudionike 
smanjuje rizik povezan s cijenama u podruËjima.

MASI je nekomercijalni alat nastao na temelju 
Nord Pool-ovih træiπnih pravila, ali su obavljene 
potrebne prilagodbe vodeÊi raËuna o znaËajkama 
europske kontinentalne prijenosne mreæe (znatno 
viπe zamkasta od skandinavske). Prva iskustva 
rada u MASI-u ukazuju da bi se daljnjim razvojem 
modela on mogao koristiti za simuliranje træiπnih 
uvjeta u kontinentalnoj Europi.

Za potrebe uËenja i jednostavnijih analiza, unutar 
MASI-a je stvoren virtualni elektroenergetski sustav 

application, developed at SINTEF Energy Research 
Institute) [7].

The Bid application is used for bidding on a spot 
market (optional use on an auxiliary services 
market) and interaction with other programs. 
Communication with the Market Operator’s 
computer system is established via standardised 
messages. The Bid application also allows 
settlement between the Market Operator and the 
market participants.

The SpotEx application calculates the market 
price by taking load fl ows into account. The model 
is based on the principle of market splitting into 
price areas or price zones, which are used at 
Nord Pool for trading a day ahead on the Nordic 
market, and is adapted to the characteristics of the 
meshed transmission networks as used in Central 
Europe. The aim of the model is to fi nd a solution, 
i.e., to calculate prices and exchanges between 
areas which minimise total operation costs of the 
system with observance of limitations in electricity 
transmission possibilities. 

The SpotEX calculates market prices and at 
the same time manages congestions in the 
transmission system. The purpose of congestion 
management is to minimise total additional costs in 
the operation of the system caused by limitations in 
the transmission network. Used as a criterion here 
is the minimisation of the so-called socio-economic 
costs of congestion. This cost comes up when no 
uniform market price at system level (system price) 
can be achieved, because the system lacks capacity 
suffi cient for energy exchange between areas. Then 
the area prices are so determined that minimum 
cost is caused to society. In this way the differences 
between area prices are brought down, the use of 
the transmission system is improved and for market 
participants the risk associated with area prices is 
reduced.

MASI’s non-commercial tool stems from Nord 
Pool market rules, but required adjustments 
have been made, with account being taken of 
the characteristics of the European continental 
transmission network (meshed much more than 
the Scandinavian network). The fi rst operational 
experiences with MASI suggest that after some 
more model development it may be used for the 
simulation of market conditions prevailing in 
continental Europe.

For the needs of teaching and easier analyses, a 
virtual electricity system has been created within 
MASI, divided into four area: North ∑ West ∑ South 
∑ East. The areas are interconnected into a loop 
so that each area is connected with exactly two 
adjacent areas (Figure 1). The Market Operator 
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in MASI runs the spot market and gathers and 
sends out all required informations. The Market 
Operator also performs implicit allocation of cross-
border capacity, accepting or rejecting cross-border 
trade, informing about the available cross-border 
transmission possibilities and, at the same time, 
playing the role of a transmission system operator 
by providing information on network congestions.

At present MASI can be used by a maximum of 
16 trainees assigned to 8 groups. The Market 
Operator (teacher) collects the bids of market 
participants (trainees), supervises the market 
and calculates the market price. First calculated 
is the system price, provided that there are no 
limitations in electricity transmission between 
areas. Then, by estimating optimum load fl ows, 
the market price and exchange is calculated with 
account being taken of the existing limitations. If 
there are no congestions between particular areas, 
the same calculated system price will apply to all 
areas. Otherwise the system will be divided into 
area prices.

What the Market Operator is actually doing is a 
simulation of trading on a spot market according 
to established rules of the game. Minimum bid 
resolution time is 1 hour, i.e., market participants 
are making hour bids. It should be noted that at 
present no mixed bids are allowed. In other words, 
a bid must be either a buy bid or a sell bid. The 
buy bids must be independent of price (inelastic), 
whereas the sell bids must be strictly falling (sale 
quantities are entered with a negative sign).

podijeljen u Ëetiri podruËja: Sjever ∑ Zapad ∑ Jug 
∑ Istok. PodruËja su povezana u petlju tako da je 
svako podruËje povezano s toËno dva susjedna 
(slika 1). Operator træiπta u MASI-u vodi spot 
burzu te prikuplja i πalje sve potrebne informacije. 
Operator træiπta takoer obavlja neizravnu dodjelu 
(implicit allocation) prekograniËne prijenosne 
moÊi, pri Ëemu prihvaÊa ili odbija prekograniËnu 
trgovinu, informira o raspoloæivoj prekograniËnoj 
moÊi te ujedno igra ulogu operatora prijenosnog 
sustava pruæanjem informacija o zaguπenjima u 
mreæi.

 

MASI trenutaËno moæe koristiti najviπe 16 
polaznika rasporeenih u 8 grupa. Operator træiπta 
(nastavnik) prikuplja ponude træiπnih sudionika 
(polaznika), nadzire træiπte, te izraËunava træiπnu 
cijenu. Prvo se izraËunava cijena na razini sus-
tava (system price) uz pretpostavku da nema 
ograniËenja u prijenosu elektriËne energije izmeu 
podruËja. Zatim se, izvoenjem proraËuna opti-
malnih tokova snaga, izraËunava træiπna cijena i 
razmjena uvaæavajuÊi postojeÊa ograniËenja. Ako 
nema zaguπenja izmeu pojedinih podruËja, u 
svim podruËjima vrijedi ista cijena izraËunata na 
razini sustava. U protivnom, dolazi do podjele 
sustava u podruËja s razliËitim cijenama po 
podruËjima (area prices).

Operator træiπta zapravo vodi simulaciju trgovanja 
na spot træiπtu prema uspostavljenim pravilima 
igre. Minimalna vremenska razluËivost u ponudi 
je 1 sat, tj. træiπni sudionici daju ponude po 
satima (hour bids). Treba napomenuti kako 
zasad nisu dopuπtene mjeπovite ponude. Drugim 
rijeËima, jedna ponuda mora biti ili kupovna 
ponuda (buy bid) ili prodajna ponuda (sell bid). 
Kupovne ponude moraju biti neovisne o cijeni 
(neelastiËne), a prodajne ponude moraju biti 
strogo padajuÊe (prodajne koliËine se unose s 
negativnim predznakom).

Slika 1 
Virtualni 
elektroenergetski 
sustav u MASI-u
Figure 1 
Virtual electricity 
system in MASI

SJEVER / NORTH

JUG / SOUTH

ISTOK  / EASTZAPAD / WEST
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Nakon izvrπenog proraËuna u svakom satu, 
Operator træiπta obavjeπtava svakog træiπnog 
sudionika koliku je kupnju ili prodaju elektriËne 
energije ugovorio posredstvom burze i po kojoj 
cijeni, sve iskazano po satima i podruËjima. 
Nakon prihvaÊanja ugovorenih obveza, træiπni 
sudionik moæe analizirati svoje ponude, po satima 
i po podruËjima, kao i ukupno kupljenu i prodanu 
koliËinu energije, prihod, troπkove i profi t. Ovisno 
o tipu ponude, rezultati se posebno iskazuju za 
proizvoaËe, a posebno za opskrbljivaËe. 

ProizvoaËi proizvedenu elektriËnu energiju pro-
daju prema træiπnoj cijeni postignutoj na spot 
træiπtu, dok ju opskrbljivaËi po toj cijeni kupuju. 
ElektriËnu energiju kupljenu na burzi opskrbljivaËi 
prodaju dalje krajnjim potroπaËima po cijenama 
ugovorenim izmeu opskrbljivaËa i potroπaËa. 
Kako bi se izraËunali troπkovi proizvodnje, proiz-
voaËi moraju prilikom davanja ponude obvezno 
voditi raËuna kojim tipovima elektrana raspolaæu 
i njihovim marginalnim troπkovima proizvodnje 
te s kojim Êe elektranama proizvoditi energiju. 
Proizvodnja, kupnja, cijene, kao i analiza ostvare-
nih prihoda, troπkova i profi ta pohranjuju se u 
posebnom izvjeπÊu. Strategije pojedinih trgovaca 
mogu se meusobno usporeivati. Kako je potraænja 
za energijom (idealno) neelastiËna, najuspjeπniji 
træiπni sudionik je onaj koji je prodao viπe elektriËne 
energije u satima kada je ona bila skuplja, a manje 
u satima kada je ona bila jeftinija.

4.2 Koraci u postupku trgovanja pomoÊu simu-
latora MASI 
Postupak trgovanja pomoÊu simulatora MASI 
odvija se po fazama (slika 2).

 

Upon completed estimate in every hour, the Market 
Operator notifi es every market participant how 
much buying or selling of electricity he has agreed 
via market and at what price, all stated by hours and 
areas. After accepting the contractual obligations, 
market participants can analyse their bids by hours 
and areas, as well as the total amount of bought and 
sold energy, proceeds, costs and profi t. Depending 
on the type of bid, results are separately stated for 
producers and suppliers. 

Producers are selling the produced electricity at 
the market price achieved on the spot market, 
whereas suppliers are buying it at that price. 
Electricity bought on the power exchange are resold 
by suppliers to end users at prices agreed between 
suppliers and end users. In order to work out 
production costs, in making their bids producers 
must take into account the types of power plants 
available to them and their marginal production 
costs, and with which power plants they will 
generate power. Production, purchase, prices and 
the analysis of earned income, costs and profi ts 
are saved in a separate report. The strategies of 
individual traders can be mutually compared. Since 
electricity demand (in an ideal case) is inelastic, 
the most successful market participant is the one 
who has sold more electricity in hours when its 
price was higher and less in hours when its price 
was lower.

4.2 Trading steps by means of Market Simulator 
(MASI)
Trading by means of Market Simulator (MASI) 
evolves by stages (Figure 2). 

Slika 2 
Proces trgovanja u 

MASI-u
Figure 2 

Trading process in 
MASI

1.
Poruka o podruËju / 

Area message

2.
Ponude / Bids

3.
IzraËun cijene / 
Price calculation

4. 
Ugovorena trgovina / 

Agreed trade

5.
Analiza rezultata / 
Analysis of results



51 Krajcar, S., Skok, M., Androπec, I., Blagajac, S., Solem, G., Livik, K., Morland, B., Trening centar za ..., Energija, god. 56(2007), br. 1., str.  40 ∑ 63

Krajcar, S., Skok, M., Androπec, I., Blagajac, S., Solem, G., Livik, K., Morland, B., Training Centre for …, Energija, vol. 56(2007), No. 1, p.p. 40 ∑ 63

Koraci u postupku trgovanja pomoÊu simulatora 
MASI su:

1. korak ∑ Operator træiπta πalje træiπnim sudioni-
cima za sljedeÊi tjedan trgovanja poruku 
koja sadræi informacije o ponudbenim 
podruËjima (u kojim se podruËjima 
oËekuju ponude træiπnog sudionika), 
najmanjoj i najveÊoj cijeni, stanju 
EES-a i dr. (poruka REQUOTE ili area 
message).

2. korak ∑ Træiπni sudionik pokreÊe aplikaciju 
Bid, prijavljuje se (odabire svoje ime 
u listi sudionika i datum za koji Êe 
obaviti trgovanje) te uËitava poruku o 
podruËjima.

3. korak ∑ Træiπni sudionik unosi svoju ponudu 
(slika 3), pohranjuje ju i πalje Opera-
toru træiπta (poruka QUOTES). Sve pre-
kograniËne trgovine izmeu podruËja 
ugovorene bilateralno izmeu træiπnih 
sudionika moraju se prijaviti operatoru 
træiπta. U podruËju iz kojeg se energija 
prodaje takva se trgovina dodaje kao o 
cijeni neovisna prodajna ponuda, dok se 
u podruËju u kojem se energija kupuje 
takva trgovina dodaje kao o cijeni 
neovisna kupovna ponuda.

4. korak ∑ Operator træiπta prima ponude (uËitava 
poruku QUOTES) i πalje informaciju 
træiπnom sudioniku o zaprimljenoj ponu-
di (poruka APERAK).

5. korak ∑ Træiπni sudionik uËitava svoju APERAK 
poruku. Ako je u njegovoj ponudi bilo 
pogrjeπaka, træiπni sudionik ponovno 
izrauje ponudu i πalje ju operatoru 
træiπta (ponavljanje 3. koraka).

6. korak ∑ Operator træiπta prima sve nove ponude 
(ako su ih træiπni sudionici poslali).

7. korak ∑ Operator træiπta zbraja ponude, najprije 
po svim podruËjima pojedinaËno, a 
zatim za Ëitav sustav te izraËunava 
cije-ne u svakom satu. U SpotEx suËe-
lju (slika 4) Operator træiπta dobiva 
informaciju o cijeni na razini sustava 
(system price) i cijenama u pojedinim 
podruËjima ako je zbog zaguπenja doπlo 
do razdvajanja u cjenovna podruËja.

8. korak ∑ Operator træiπta πalje træiπnim sudio-
nicima informacije o obvezama ugovo-
renim posredstvom burze i cijenama 
(poruka SLSRPT ili price message).

 

Trading steps by means of Market Simulator (MASI) 
are:

Step 1   ∑ The Market Operator sends to market 
participants a message for the next 
trading week which contains information 
on bid areas (where bids from market 
participants are expected), the lowest and 
the highest price, the state of EES, etc. 
(REQUOTE message or area message).

Step 2   ∑ A market participant starts the Bid 
application, logs on (selects his name 
on the list of participants and the date 
for which he will do the trading) and 
downloads the area message.

Step 3   ∑ The market participant enters his bid 
(Figure 3), saves it and sends it to the 
Market Operator (QUOTES message). 
Any cross-border trade between areas 
bilaterally agreed between market par-
ticipants must be reported to the Market 
Operator. In the area from which energy 
is sold such trade is added as a price-
independent sell bid, whereas in the area 
in which energy is bought such trade is 
added as a price-independent buy bid.

Step 4   ∑ The Market Operator receives the bids 
(downloads QUOTES message) and sends 
information to the market participant on 
a received bid (APERAK message).

Step 5   ∑ The market participant downloads his 
APERAK message. If his bid contained 
errors, the market participant will prepare 
the bid again and send it to the Market 
Operator (Step 3 repeated).

Step 6   ∑ The Market Operator receives all new bids 
(if sent by market participants).

Step 7   ∑ The Market Operator adds the bids, fi rst 
by all areas individually, then for the 
whole system, and calculates the prices 
in every hour. In the SpotEx interface 
(Figure 4) the Market Operator gets 
information on the system price, and on 
area prices if, due to congestions, it came 
to splitting into price zones.

Step 8   ∑ The Market Operator sends to market 
participants information on obligations 
agreed on the power exchange and on 
prices (SLSRPT message or price mes-
sage).
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Slika 3
 Primjer prodajne 

ponude
Figure 3

 Example of sell bid

Slika 4
 SuËelje u SpotEx-u

Figure 4
SpotEx interface

9. korak ∑ Træiπni sudionik uËitava svoju poruku s 
cijenama (price message), pregledava 
i prihvaÊa ugovorene obveze. PrihvaÊa-
njem ugovorenih obveza vrijednosti iz 
ugovora postaju raspoloæive za daljnje 
analize i postupke (npr. planiranje 
rasporeda proizvodnje po proizvodnim 
objektima i jedinicama).

Step 9   ∑ The market participant downloads his 
price message, reviews and accepts the 
agreed obligations. Once the agreed 
obligations have been accepted, the 
contract values become available for 
further analyses and procedures (e.g., 
planning of production timetable by 
production facilities and units).
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Nakon zavrπenog trgovanja sudionici analiziraju 
rezultate svoje trgovine i nastupa na spot træiπtu 
pomoÊu posebno pripremljenog izvjeπÊa.

Rezultati izraËuna grafi Ëki se prikazuju u suËelju 
aplikacije SpotEx (slika 4). Treba napomenuti 
da nastavnik ovdje moæe mijenjati prijenosnu 
moÊ izmeu podruËja i tako simulirati primjere 
s razliËitim iznosima prijenosnih moÊi. Takoer 
je moguÊe predoËiti krivulje ponude, potraænje 
i cijena (slika 5) te uz pomoÊ grafi Ëkog prikaza 
analizirati πto se na træiπtu dogodilo.

 

4.3 MASI ∑ primjer trgovanja
Cilj je praktiËnog dijela obuke da se polaznici 
radionice kroz igru samostalno uËe osnovama 
trgovanja na spot træiπtu. Nastavnik zadaje 
primjere s odreenim pretpostavkama, postavlja 
pravila igre i nadgleda kako se cijeli postupak 
odvija, ali bez uplitanja u ponudbene strategije 
sudionika. Kroz nekoliko razliËitih primjera nastoji 
se polaznike postaviti u razliËite situacije, kao πto 
su pojava zaguπenja, neraspoloæivost odreenog 
tipa proizvodnih objekata (npr. hidroelektrana), 
kombinacija bilateralne i spot trgovine, raznovrsni 
portfelj proizvodnih jedinica i sl. Sloæenost i 
zahtjevnost primjera postupno se poveÊava od 
poËetka prema kraju radionice. Posljednjeg dana 
sudionici se natjeËu rjeπavajuÊi zavrπni zadatak, 
nakon Ëega se proglaπava najuspjeπniji sudionik.

U nastavku je prikazan jedan jednostavan primjer 
trgovanja. Træiπni sudionici raspodijeljeni su tako 
da su u nekim podruËjima proizvoaËi, a u drugima 
opskrbljivaËi (tablica 2). ProizvoaËi su ponuaËi, 
a opskrbljivaËi su kupci energije na burzi.

After completed trading, the participants analyse 
the results of their trading and action on the spot 
market by means of a separately prepared report.

Calculation results are graphically represented 
in the SpotEx application interface (Figure 4). It 
should be noted that here the teacher may change 
transmission capacity between areas and thus 
simulate examples with different transmission 
capacity values. It is also possible to create bid, 
demand and price curves (Figure 5) and by means 
of such graphic representation analyse what has 
actually happened on the market.

4.3 MASI ∑ trading example
The purpose of the practical part of instruction is 
that by playing games the trainees learn the basic 
rules of trading on a spot market. The teacher gives 
examples with certain assumptions, defi nes the rules 
of the game and oversees the whole procedure, but 
without interfering in the trainees’ bid strategies. 
Through several different examples the trainees are 
placed in different situations, such as congestion, 
lack of a certain type of power generation facilities 
(e.g., hydroelectric power plants), a combination 
of bilateral and spot trading, a diverse portfolio 
of production units, etc. Examples are becoming 
increasingly complex and demanding from the 
beginning to the end of the workshop. On the last 
day the trainees compete in solving the fi nal task, 
after which the most successful participant is 
proclaimed.

Described next is a simple example of trading. 
Market participants are so grouped that in some 
areas are producers and suppliers in others 
(Table  2). Producers are bidders, suppliers are 
energy buyers on the power exchange.

Slika 5
Krivulje ponude, 
potraænje i cijena za 
jedno podruËje
Figure 5
Bid, demand and area 
price curves
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Procijenjena ukupna potroπnja elektriËne energije 
po podruËjima unaprijed je zadana i poznata svim 
sudionicima (slika 6). Svaki sudionik osim toga 
zna koliki je njegov udio u opskrbi potroπnje, ali 
pri tome ne zna koliki je pojedinaËni udio ostalih 
sudionika.

U ovom su primjeru svi sudionici stavljeni u 
pribliæno iste uvjete Ëime se htjelo simulirati 
pribliæno idealnu træiπnu igru. Stoga su i 
procijenjena potroπnja i instalirani proizvodni 
kapaciteti raspodijeljeni na sve sudionike 
podjednako (tablica 3). Sudionici meusobno 
znaju s koliko ukupno instalirane snage svaki 
od njih raspolaæe, jer su takve informacije i u 
stvarnosti redovito dostupne.

 

The estimated total electricity consumption by areas 
is given beforehand and known to all participants 
(Figure 6). In addition, each participant knows how 
much his share is, but does not know the share of 
other participants individually.

In this example all participants are placed in 
approximately the same conditions, which is 
intended to simulate a near-ideal market game. 
That is why both the estimated consumption and the 
installed production capacities are evenly divided 
among all participants (Table 3). Participants 
mutually know how much total installed power is 
available to each of them, because such information 
is accessible in reality as well.

Tablica 2 ∑ ProizvoaËi i opskrbljivaËi po podruËjima
Table 2 ∑ Producers and suppliers by areas

Sudionik A / Participant A P P O O 

Sudionik B / Participant B P P O O 

Sudionik C / Participant C P O P O 

Sudionik D / Participant D P O P O 

Sudionik E / Participant E O P O P 

Sudionik F / Participant F O P O P 

Sudionik G / Participant G O O P P 

Sudionik H / Participant H O O P P 

Træiπni sudionik / 
Market participant Jug / South Istok / East Sjever / North Zapad / West

PodruËje / Area

P ∑ proizvoaË / producer, O ∑ opskrbljivaË / supplier

Slika 6
 Potroπnja 

elektriËne energije 
po podruËjima

Figure 6
 Electricity 
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Radi jednostavnosti u ovom se primjeru nije raz-
likovao tip elektrana kojima se raspolaæe te je 
pretpostavljena prosjeËna vrijednost marginalnog 
troπka proizvodnje 30 EUR/MWh. U ostalim se 
naprednijim primjerima vrijednost marginalnog 
troπka proizvodnje razlikuje ovisno o tipu elektrane. 
Na primjer najprije se za hidroelektrane pretpostavi 
marginalni troπak proizvodnje 20 EUR/MWh a 
za termoelektrane marginalni troπak proizvodnje 
35 EUR/MWh. Potom se u sljedeÊem primjeru 
za termoelektrane marginalni troπkovi razlikuju 
ovisno po tipu goriva, npr.: nuklearna elektrana 
∑ marginalni troπak proizvodnje 30 EUR/MWh, 
termoelektrana na ugljen ∑ marginalni troπak 
proizvodnje 40 EUR/MWh, termoelektrana na plin 
∑ marginalni troπak proizvodnje 50 EUR/MWh 
i termoelektrana na mazut ∑ marginalni troπak 
proizvodnje 60 EUR/MWh. Pritom je koriπteno 
joπ jedno pojednostavljenje ∑ marginalni troπak 
proizvodnje odreenog tipa elektrane je isti u svim 
satima.

For the sake of simplicity, in this example no 
distinction is made between the type of available 
power plants, and the average marginal production 
cost is assumed to be 30 EUR/MWh. In other more 
advanced examples the amount of the average mar-
ginal production cost varies in dependence on the 
type of power plant. For example, for a hydroelectric 
power plant it is fi rst assumed that the marginal 
production cost amounts to 20 EUR/MWh, for a 
thermoelectric power plant 35 EUR/MWh. Then in 
the next example for thermoelectric power plants 
the marginal costs differ in dependence on the 
type of fuel, e.g., nuclear power plant ∑ marginal 
production cost 30 EUR/MWh, coal-fi red thermo-
electric power plant ∑ marginal production cost 
40 EUR/ MWh, gas-fi red thermoelectric power plant 
∑ marginal production cost 50 EUR/MWh, and oil-
fi red thermoelectric power plant ∑ marginal produc-
tion cost 60 EUR/MWh. Another simplifi cation here 
is that the marginal production cost of a certain 
type of power plant is the same in all hours.

Tablica 3 ∑ Instalirani proizvodni kapacitet (MW) i udio u opskrbi (%) pojedinog træiπnog sudionika po podruËjima
Table 3 ∑ Installed production capacity (MW) and share in supply (%) of a single market participant by areas

Sudionik A / Participant A 18 000 MW 15 000 MW 25% 25% 

Sudionik B / Participant B 17 000 MW 15 000 MW 25% 25% 

Sudionik C / Participant C 19 000 MW 25% 16 000 MW 25% 

Sudionik D / Participant D 14 000 MW 25% 18 000 MW 25% 

Sudionik E / Participant E 25% 19 000 MW  25% 16 000 MW   ,,,,,,

Sudionik F / Participant F 25% 14 000 MW 25% 18 000 MW   ,,,,,,

Sudionik G / Participant G 25% 25% 15 000 MW 18 000 MW   ,,,,,,

Sudionik H / Participant H 25% 25% 16 000 MW 16 000 MW   ,,,,,,

Træiπni sudionik / 
Market participant Jug / South Istok / East Sjever / North Zapad / West

PodruËje / Area 
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VodeÊi raËuna o zadanim parametrima, træiπni 
sudionici defi niraju strategiju nastupa na træiπtu 
i daju svoje ponude. Pritom svaki træiπni sudionik 
nastoji procijeniti πto Êe ostali takmaci poduzeti, 
jer je træiπna cijena na kraju rezultat interakcije 
svih træiπnih sudionika. Primjer jedne ponude 
prikazan je slikom 7.

 

Nakon zavrπenog trgovanja i prihvaÊanja ugovornih 
obveza priprema se izvjeπÊe o trgovanju s 
izraËunom ostvarenog profi ta. Da bi se izraËunali 
troπkovi proizvodnje, proizvoaËi u izvjeπÊe unose 
plan proizvodnje po elektranama. Pritom se, radi 
jednostavnosti, pretpostavlja da se proizvodni 
kapaciteti koriste po rastuÊem nizu marginalnih 
troπkova proizvodnje (prvo se koriste oni s 
najmanjim marginalnim troπkovima proizvodnje, 
a kada se oni iskoriste dalje se koriste kapaciteti 
s veÊim marginalnim troπkovima proizvodnje i 
tako redom do najskupljih). Tablice 4, 5, 6, 7 i 8 
prikazuju pojedine dijelove izvjeπÊa o trgovanju.

Taking into account the given parameters, the market 
participants are defi ning their market strategy and 
make their bids. Each market participant is trying 
to guess what other competitors will do, because in 
the end the market price is a result of interaction 
among all market participants. The example of a bid 
is shown in Figure 7.

After completion of trading and acceptance 
of contractual obligations, a trading report is 
prepared with a calculation of profi ts earned. In 
order to calculate the production costs, producers 
incorporate into the report a production plan 
by power plants. For the sake of simplicity it is 
assumed that production capacities are used in a 
rising order of marginal production costs (fi rst used 
are those with the lowest marginal production costs, 
and then, when these are used up, capacities with 
higher marginal production costs are used next, 
and so forth in this order up to the most expensive 
ones). The parts of the trading report are shown in 
Tables 4, 5, 6, 7 and 8.

Slika 7
 Primjer ponude 

sudionika A za 
podruËje Jug u 

prvom satu
Figure 7
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Tablica 4 ∑ Kupnja i prodaja elektriËne energije ugovorena na burzi za sudionika A
Table 4 ∑ Purchase and sale of electricity agreed on the power exchange for Participant A

Sat / 
Hour

Ukupna kupnja / 
Total buy
(MWh)

Ukupna prodaja / 
Total sell
(MWh)

Kupnja po podruËjima / Buy by areas
(MWh)

Prodaja po podruËjima / Sell by areas
(MWh)

Sjever / North Zapad / West Jug / South Istok / East

1 5 363,60 10 000,00 1 798,10 3 565,50 5 000,00 5 000,00

2 5 166,90 10 000,00 1 688,20 3 478,70 5 000,00 5 000,00

3 5 069,30 10 000,00 1 629,40 3 439,90 5 000,00 5 000,00

4 5 066,40 10 000,00 1 619,60 3 446,80 5 000,00 5 000,00

5 5 186,70 10 000,00 1 658,80 3 527,90 5 000,00 5 000,00

6 5 587,80 10 000,00 1 847,80 3 740,00 5 000,00 5 000,00

7 6 458,50 10 000,00 2 360,20 4 098,30 5 000,00 5 000,00

8 7 415,50 27 752,50 3 004,20 4 411,30 22 752,50 5 000,00

9 7 505,10 27 617,50 3 116,90 4 388,20 22 617,50 5 000,00

10 7 447,20 27 327,50 3 086,10 4 361,10 22 327,50 5 000,00

11 7 442,30 27 825,00 3 088,90 4 353,40 22 825,00 5 000,00

12 7 324,50 27 940,00 3 016,10 4 308,40 22 940,00 5 000,00

13 7 095,80 27 412,50 2 876,80 4 219,00 22 412,50 5 000,00

14 6 932,60 26 360,00 2 788,60 4 144,00 21 360,00 5 000,00

15 6 768,00 25 885,00 2 674,50 4 093,50 20 885,00 5 000,00

16 6 615,60 26 115,00 2 571,60 4 044,00 21 115,00 5 000,00

17 6 654,10 26 172,50 2 558,30 4 095,80 21 172,50 5 000,00

18 7 141,00 27 417,50 2 839,00 4 302,00 22 417,50 5 000,00

19 7 420,60 28 197,50 3 048,30 4 372,30 23 197,50 5 000,00

20 7 040,60 27 455,00 2 807,50 4 233,10 22 455,00 5 000,00

21 6 473,30 25 815,00 2 497,40 3 975,90 20 815,00 5 000,00

22 6 197,30 25 122,50 2 312,60 3 884,70 20 122,50 5 000,00

23 5 960,30 16 345,00 2 111,00 3 849,30 11 345,00 5 000,00

24 5 563,30 15 560,00 1 916,40 3 646,90 10 560,00 5 000,00
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Pri raËunanju profi ta koriste se izrazi od (1) do 
(7):

In profi t calculation, expressions (1) to (7) are 
used:

Tablica 5 ∑ Træiπne cijene izraËunate u aplikaciji SpotEx
Table 5 ∑ Market prices calculated in the SpotEx application

Sat / 
Hour

ZajedniËka cijena
u sustavu / System price

(EUR/MWh)

Cijene po podruËjima / Area prices
(EUR/MWh)

Jug / South Istok / East Sjever / North Zapad / West

1 57,11 53,56 54,61 56,72 60,79

2 55,58 51,77 52,90 55,14 59,48

3 54,83 50,81 51,99 54,35 58,91

4 54,83 50,69 51,90 54,33 59,02

5 56,45 51,85 53,25 56,04 61,43

6 59,04 53,75 55,38 58,64 64,92

7 63,60 61,47 62,14 63,46 66,02

8 69,53 61,01 62,28 74,15 79,05

9 69,17 60,47 59,30 82,86 78,34

10 68,61 59,31 57,92 83,15 77,80

11 68,61 61,30 59,39 83,97 76,59

12 68,40 61,76 60,22 81,85 75,90

13 67,08 59,65 59,50 75,04 74,47

14 65,18 55,44 56,71 68,33 73,21

15 63,91 53,54 55,42 65,07 72,35

16 63,75 54,46 56,69 62,83 71,42

17 65,13 54,69 57,47 63,04 73,78

18 68,26 59,67 61,61 69,68 77,16

19 69,20 62,79 61,70 81,24 77,04

20 63,10 59,82 59,02 67,76 64,66

21 59,33 53,26 55,03 58,56 65,38

22 57,45 50,49 52,51 56,54 64,32

23 59,57 55,38 56,60 59,04 63,76

24 56,50 52,24 53,49 56,00 60,83

(1)

(2)

(3)

Prihod proizvodnje/Production income = Prodaja u podruËju/Area sale x 
           Cijena u podruËju/Area price,

Troπkovi proizvodnje/Production costs =  Marginalni troπkovi proizvodnje/ 
                   Marginal production costs x 
           Prodaja u podruËju/Area sale 

Profi t proizvodnje/Production profi t =      Prihod proizvodnje/Production   
            income ∑ Troπkovi proizvodnje/  
            Production costs,
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gdje je:

Prihod proizvodnje ∑  prihod ostvaren prodajom 
energije na burzi (proizvod-
nja je jednaka prodanoj 
koliËini energije ugovorenoj 
na burzi),

Prihod opskrbe  ∑  prihod ostvaren prodajom 
energije, koja je kupljena 
na burzi, krajnjim potroπa-
Ëima.

Radi jednostavnosti pretpostavlja se da je jednaka 
cijena ugovorena sa svim krajnjim potroπaËima 
unutar jednog podruËja te da je ista u svim satima 
(tablica 6).

where:

Production income  ∑  income earned by selling en-
ergy on the power exchange 
(production equals the sold 
quantity of energy agreed on 
the power exchange),

Supply income  ∑  income earned by reselling 
energy bought on the power 
exchange to end users.

For the sake of simplicity it is assumed that the 
same price has been agreed with all end users 
within an area and that it is the same in all hours 
(Table 6).

(4)

(5)

(6)

(7)

Tablica 6 ∑ Cijena ugovorena s krajnjim potroπaËima
Table 6 ∑ Price agreed with end users 

Jug / South Istok / East Sjever / North Zapad / West

Cijena za krajnje potroπaËe / Price for end users (EUR/MWh)

70 75 70 60

Ukupni profi t /Total profi t =        Profi t proizvodnje/Production profi t + 
          Profi t opskrbe/Supply profi t,

Profi t opskrbe/Supply profi t =      Prihod opskrbe/Supply income ∑ 
          Troπkovi opskrbe/Supply costs,

Troπkovi opskrbe/Supply costs =  Kupnja u podruËju/Bought in area x   
         Cijena u podruËju/Area price,

Prihod opskrbe/Supply income = Prodaja krajnjim potroπaËima u podruËju/ 
          Resale to end users in the area x Cijena  
          ugovorena s krajnjim potroπaËima/Price 
          agreed with end users, 



60Krajcar, S., Skok, M., Androπec, I., Blagajac, S., Solem, G., Livik, K., Morland, B., Trening centar za ..., Energija, god. 56(2007), br. 1., str.  40 ∑ 63

Krajcar, S., Skok, M., Androπec, I., Blagajac, S., Solem, G., Livik, K., Morland, B., Training Centre for …, Energija, vol. 56(2007), No. 1, p.p. 40 ∑ 63

Tablica 7 ∑ Profi t sudionika A
Table 7 ∑ Profi t earned by Participant A

Sat / 
Hour 

Ukupni profi t  = Profi t proizvodnje + Profi t opskrbe / Total profi t = Production profi t + Supply profi t
(EUR)

Jug / South Istok / East Sjever / North Zapad / West Ukupno / Total

1 267 800 273 050 23 879 ∑2 817 561 912

2 258 850 264 500 25 087 1 809 550 246

3 254 050 259 950 25 500 3 749 543 250

4 253 450 259 500 25 379 3 378 541 707

5 259 250 266 250 23 157 ∑5 045 543 612

6 268 750 276 900 20 991 ∑18 401 548 240

7 307 350 310 700 15 436 ∑24 672 608 814

8 1 388 130 311 400 ∑12 467 ∑84 035 1 603 027

9 1 367 680 296 500 ∑40 083 ∑80 480 1 543 617

10 1 324 244 289 600 ∑40 582 ∑77 628 1 495 634

11 1 399 173 296 950 ∑43 152 ∑72 223 1 580 748

12 1 416 774 301 100 ∑35 741 ∑68 504 1 613 630

13 1 336 906 297 500 ∑14 499 ∑61 049 1 558 858

14 1 184 198 283 550 4 657 ∑54 742 1 417 663

15 1 118 183 277 100 13 185 ∑ 50 555 1 357 913

16 1 149 923 283 450 18 438 ∑46 182 1 405 629

17 1 157 924 287 350 17 806 ∑56 440 1 406 640

18 1 337 652 308 050 908 ∑73 822 1 572 788

19 1 456 571 308 500 ∑34 263 ∑74 504 1 656 304

20 1 343 258 295 100 6 289 ∑19 726 1 624 921

21 1 108 607 275 150 28 570 ∑21 390 1 390 937

22 1 015 985 262 550 31 128 ∑16 782 1 292 881

23 628 286 283 000 23 137 ∑14 473 919 949

24 551 654 267 450 26 830 ∑3 027 842 907

22 154 649 6 835 150 109 588 ∑917 560 28 181 827

As shown in Table 7, Participant A in area North 
has made a profi t as a supplier, although in some 
hours the market price at which he bought energy 
on the power exchange was higher than the price at 
which he then resold that energy to end users. In 
area West he scored a much poorer result, because 
in almost all hours the market price of energy was 
higher than the resale price. However, owing to good 
results in selling electricity on the power exchange 
in the other two areas, in the end he has achieved 
a positive result.

As already said, the strategies of individual partici-
pants can be mutually compared, where the follow-
ing principle is applied:

U tablici 7 moæe se uoËiti da je sudionik A u 
podruËju Sjever kao opskrbljivaË ukupno ostvario 
dobit, iako je u nekim satima træiπna cijena po 
kojoj je kupio energiju na burzi bila veÊa od 
cijene po kojoj je tu energiju prodavao krajnjim 
potroπaËima. U podruËju Zapad poluËio je znatno 
nepovoljniji rezultat, buduÊi je u gotovo svim 
satima træiπna cijena energije bila veÊa od one 
po kojoj je energiju prodavao. No, zahvaljujuÊi 
dobrim rezultatima prodaje elektriËne energije na 
burzi u ostala dva podruËja, u konaËnici je ostvario 
pozitivan rezultat.

Kao πto je veÊ reËeno, strategije pojedinih sudi-
onika mogu se meusobno usporeivati, pri Ëemu 
se primjenjuje sljedeÊe naËelo:
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BuduÊi da je potroπnja (idealno) neelastiËna, 
najuspjeπniji je onaj sudionik koji je prodao 
viπe elektriËne energije u satima kada je ona 
bila skuplja, a manje u satima kada je ona bila 
jeftinija.

Indeks uspjeπnosti izraËunava se izrazima (8), 
(9) i (10), a pokazuje koliko Êe viπe biti plaÊeno 
proizvoaËu za njegovu proizvodnju u usporedbi s 
prosjeËnom træiπnom cijenom. Drugim rijeËima, 
πto je indeks veÊi, to je træiπni sudionik uspjeπniji. 
Tablicom 8 prikazani su rezultati za jednog 
sudionika.

ProsjeËna proizvodna cijena sudionika:

ProsjeËna træiπna cijena u podruËju:

Since consumption is (in an ideal case) inelastic, 
the most successful participant is the one who has 
sold more electricity in the hours when it was more 
expensive and less electricity in the hours when it 
was cheaper.

The success index is obtained by means of 
expressions (8), (9) and (10), and it indicates 
how much more it will be paid to the producer 
for production compared with the average market 
price. In other words, the higher the index, the more 
successful is the market participant. Results for a 
single participant are shown in Table 8.

Average production price of a participant:

Average market area price:

 

(8)

(9)

(10)

Tablica 8 ∑ Primjer indeksa uspjeπnosti za sudionika A
Table 8 ∑ Example of the success index for Particpant A

Jug / South 57,35 56,22 1,020

Istok / East 56,96 56,96 1,000

Sjever / North NA 66,16 NA

Zapad / West NA 69,03 NA

PodruËje / Area ProsjeËna proizvodna cijena ∑ APP / 
Average production price −  APP

(EUR/MWh)

ProsjeËna træiπna cijena ∑ AASP / 
Average market price ∑ AASP

(EUR/MWh)

Indeks uspjeπnosti = APP / AASP / 
Success index = APP / AASP

NA ∑ pojavljuje se kada sudionik nije proizvoaË u podruËju / occurs when the participant is not the area producer

(Energija
i
 /Energy

i 
x Spot cijena u podruËju

i 
/Spot area price

i
) /

(Træiπna cijena u podruËju
i
 /Market area price

i
) /24,

Indeks uspjeπnosti/Success index = APP/AASP.

Energija
i
 /Energy

i 
.
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5 ZAKLJU»NO

Reforme energetskog sektora, otvaranje træiπta, 
europske integracije i nove poslovne moguÊnosti 
nametnule su potrebu prenoπenja znanja i vjeπtina 
svim sudionicima s novim ulogama i odgovor-
nostima u energetskom sektoru. TCET nije uspos-
tavljen samo zbog obrazovanja i podizanja razine 
znanja, nego i zbog promicanja novih modela 
poslovanja te razigravanja i jaËanja buduÊih 
træiπnih aktivnosti. Orijentiranost programa obuke, 
posebice njegovog praktiËnog dijela, ka trgovanju 
na burzi elektriËne energije dobiva joπ viπe na 
znaËenju uzmu li se u obzir nastojanja da se u 
jugoistoËnoj Europi uspostavi regionalno træiπte 
energije s jednom zajedniËkom regionalnom 
burzom. TCET je namijenjen razliËitim træiπnim 
sudionicima koji Êe nastupati na hrvatskom i 
regionalnom/europskom energetskom træiπtu. 

Predvieno je odræavanje radionice nekoliko 
puta godiπnje prema pokazanom zanimanju i 
specifi Ënim potrebama polaznika. Viπe informacija 
o TCET-u moguÊe je pronaÊi na internetskoj 
adresi www.tcet.info. Treba naglasiti kako je na 
internetskim stranicama TCET-a moguÊe pogledati 
sadræaje pojedinih udæbenika, te je na raspolaganju 
dio prvog udæbenika koji se bavi europskim 
zakonodavstvom u energetskom sektoru.

5 CONCLUSION

Energy sector reforms, market opening, European 
integration processes and new business opportuni-
ties have all created a need for knowledge and skills 
to be acquired by and imparted to all participants 
with new roles and responsibilities in the energy 
sector. TCET has been established not only to pro-
vide training and raise the level of knowledge, but 
also to promote new models of doing business and 
give a boost to future market activities. The focus 
of the curriculum, especially its practical part, on 
trading on the power exchange gains even more in 
signifi cance in the light of the current efforts to 
establish a regional energy market in South East 
Europe with a common regional power exchange. 
TCET is intended for various market participants 
who will act on the Croatian and regional/European 
energy market. 

It is planned to conduct workshops several times 
a year in dependence on shown interest and 
the specifi c needs of potential trainees. More 
information about TCET can be found on the 
Internet at www.tcet.info. It should be noted that 
the contents of textbooks can be viewed on the 
TCET’s websites and that a part of the fi rst textbook 
is available which deals with the European energy 
legislation.



63 Krajcar, S., Skok, M., Androπec, I., Blagajac, S., Solem, G., Livik, K., Morland, B., Trening centar za ..., Energija, god. 56(2007), br. 1., str.  40 ∑ 63

Krajcar, S., Skok, M., Androπec, I., Blagajac, S., Solem, G., Livik, K., Morland, B., Training Centre for …, Energija, vol. 56(2007), No. 1, p.p. 40 ∑ 63

Uredniπtvo primilo rukopis:
2007-02-03

PrihvaÊeno:
2007-02-09

LITERATURA / REFERENCES

[1] KRAJCAR, S., et al., Training Centre for Energy Trading ∑ Executive Summaries, University of Zagreb,
  Faculty of Electrical Engineering and Computing, Power system Department, Croatia, 2006
[2] KRAJCAR, S., et al., An Analysis of the Croatian/South East European Situation Regarding the Free
  Energy Market Implementation, University of Zagreb, Faculty of Electrical Engineering and Computing, 
 Power system Department, Croatia, 2006
[3] KRAJCAR, S., et al., Elements for Electricity Trading, University of Zagreb, Faculty of Electrical
  Engineering and Computing, Power system Department, Croatia, 2006
[4] KRAJCAR, S., et al., Operations and Strategies for Different Participant Types, University of Zagreb,
  Faculty of Electrical Engineering and Computing, Power system Department, Croatia, 2006
[5] KRAJCAR, S., et al., Risk Management and Hedging, University of Zagreb, Faculty of Electrical
  Engineering and Computing, Power system Department, Croatia, 2006
[6] KRAJCAR, S., et al., Models of Power System Planning, University of Zagreb, Faculty of Electrical
  Engineering and Computing, Power system Department, Croatia, 2006
[7] Powel: Documentation for Power Market Simulator MASI, Trondheim, Norway, 2006

Manuscript received on:
2007-02-03

Accepted on:
2007-02-09


