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1. GLOSSARY 

CCGT Combined Cycle Gas Turbine 
 

CG Central generation (large plants connecting to the transmission network) 
 

CHP 
 

Combined Heat and Power 

DG Distributed generation (smaller plants embedded in the distribution network) 
 

DH District Heating 
 

DNO Distribution Network Operator 
 

DSO Distribution System Operator 
 

EU ETS EU Emission Trading Scheme 
 

GHG Greenhouse Gas  
 

HEO 
 

Hungarian Energy Office (the regulator) 

ICT Information and Communication Technology 
 

ISO Independent System Operator  
 

KP Kyoto Protocol 
 

MAVIR 
 

The Hungarian (Independent) System Operator 

MoET 
 

Ministry of Economy and Transport (decision maker in energy legislation) 

MVM Magyar Villamos M
�
vek Rt (the state owned holding of the TNO, the public wholesaler 

and a few power plants) 
 

PBR Performance Based Regulation 
 

PPA Power purchasing agreement (long term contracts) 
 

RES-E Electricity  generated from renewable energy sources  
 

RPZ Registered Power Zone (to enhance innovation) 
 

TGC Tradable Green Certificate 
 

TNO Transmission Network Operator 
 

TSO Transmission System Operator 
 

UPS Uninterrupted Power Supply (Units) 
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2. INTRODUCTION 

 
This study as part of the Sustelnet Project reviews and suggests policies and regulatory steps aimed at 
enhancing opportunities of distributed generation (DG) via creating a more level playing field for it in 
the new Hungarian regulatory and electricity market environment. The review, analysis and proposals 
lead to a long term regulatory roadmap spanning to the end of the next decade. Distributed generation 
in this paper is defined as generation connected to the low and medium level distribution network. 
Level playing field ideally means a regulatory and market environment in which DG – merely based 
on its total system costs and benefits – competes with centralised power generation on equal grounds. 
This requires that area and time specific costs and benefits of the prevailing electricity system – 
mainly centralised power, transmission and distribution – be known and reflected in prices and can be 
compared to those of DG. For the latter, also potentially realisable benefits that is services that DG 
could provide but from which under current circumstances is barred should be taken into account. 
Also there are numerous external electricity related benefits, for example, reducing network losses, 
that DG often causes to distribution network operators (DNOs), but is not compensated for. These 
market failures result in a socially suboptimal level of DG investment and operation. Thus the purpose 
of the roadmap in other words is to design a regulatory framework that gradually ceases regulatory and 
market failures so that DG can achieve its deserved (optimal) penetration. It should be noted, that in 
the case of a regulatory barrier, usually the right way of correcting it is not the support of some means 
to “jump it over” (as is often the case), but removing it.  
 
Distributed generation is only one of the distributed resources, however we do not deal with energy 
efficiency of consumption or other demand side management measures. The other alternative to DG, 
enhancing distribution plants is a naturally related issue, since distribution utilities in many aspects are 
in a decision position when it comes to a development proposed by an independent investor, and DG is 
often in conflict with their own plans and profit interests. DG can even be DNOs own alternative 
option, if they are allowed to own and run generation plant. The social goal is to satisfy the needs of 
consumers at low cost and with high quality, and also preserve the environment as much as possible. 
However, valuation of environmental benefits of DG and tailoring support policies accordingly on top 
of level playing field is not in the scope of this research; it is left to other research and eventually 
decision makers. However, with eliminating electricity market failures there is a clearer (detached) 
picture of the remaining externalities, so optimal incremental policy can easier be formulated. Due to 
the limited resources issues of transmission were neither considered, though transmission networks are 
clearly form part of the “highway” centralised generation uses. This is a limitation, however most of 
the relevant issues emerge on the distribution level. This is the physical infrastructure environment, 
where the costs and benefits of centralised generation (CG) are topped with delivery costs, and where 
CG competes in the market with DG (product market) or - with further market design improvement - 
can be forced to compete with DG (ancillary services market). 
 
Long term optimality may require substantially higher penetration of DG, but due to technical and 
economic reasons that would necessitate a new approach in distribution network design and 
management; a transformation of present passive networks to so called active networks. Active 
networks are envisioned by many to be the future of networks, which is also expected to be able to 
manage the numerous problems large penetration of DG would cause now. DG nowadays connects at 
such a low voltage level which had been unusual in most of the 20th century, expect for the beginning 
and the end of that century. During the most of the century the ordinary power flow was 
unidirectional, from large plants through the transmission and distribution networks to consumers. The 
technical problems due to increasing DG connection include scheduling and balancing difficulties due 
to its often intermittent character, bi-directional power flows, voltage excursions, increased short 
circuit contribution and fault levels and degraded protection operation. These are challenges that lie 
before researchers to solve yet. To be successful the clear message of decision makers is also required 
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via regulatory incentives that encourage distribution network operators (DNOs) to step on the way 
towards a future which integrate DG into network planning and development. 
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3. CURRENT STATE OF ELECTRICITY MARKET REGULATION 

3.1 The structure and operation of the electricity market  

 
By and large the Hungarian electricity market structure is in many aspects is similar to that of Belgium 
and Italy. These countries are characterised by some moderate level of decentralised production, 
mixed ownership of networks, moderate pace of liberalisation and a large dominant player. The 
following figure shows the dual market model scheme of the Hungarian electricity market. On the one 
hand there is a regulated market with captive consumers, who are not yet entitled to choose their 
suppliers, as well as consumers who are entitled but not yet decided to leave the regulated market. On 
the other hand there is a fully liberalised free market segment with entitled consumers and numerous 
new traders that serve them. This market model has been operating since January 1, 2003, and the 
duality will last till 2007, when – in line with the EU Electricity Directive 2003/54/EC - all consumers 
will be eligible to purchase electricity on the competitive market. The market model is illustrated in 
the following figure. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   Physical power flow 
 
   Electricity sales or ancillary services contracts 
 
 

Figure 1. The scheme of the Hungarian electricity market since 2003 
 
 
All actors of the ESI in Hungary had been state-owned till the middle 1990’s. Organisational changes 
started in 1992 and privatisation in 1995, but the market remained fully regulated until recently. The 
new Act on Electricity of 2001 has enabled the opening of the market. In the first phase, as of January 
2003, companies above 6,5 GWh/a consumption could step into the competitive market. The Act also 
defined unbundling on the level of accounting between DNOs and trading activity in the regulated 
market, and legal (organisational) unbundling between free market traders and DNOs (and thus traders 
to the regulated market). The following table shows the state of unbundling for DNOs in 2003.  
 

Independent System Operator - MAVIR 
(also ancillary services  - incl. balancing power - auctioneer) 

 

 
Centralised 
Generation 

Public wholesaler 
MVM 

Suppliers of regulated 
market (DNO owned) 

TNO - MVM DNOs 

Free market traders 
 

Captive or 
hesitating 
consumers 

Free market 
(entitled) 

consumers 

Foreign 
plants 

Import 

DG 
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Table 1 Unbundling and related DNO characteristics 
Unbundled distribution and 
supply 

Legal Ownership 

Private network 
ownership  

Ownership of 
generation and 
distribution 
network in the 
same firm 

Competition in 
supply 

- No for the 
suppliers of the 
regulated market 
(only accounting 
separation),  
- Yes for the free 
market traders 
(trading separated 
from DNOs) 

No 
ownership 
unbundling 

Yes (except for 
the transmission 
network, which is 
state owned) 

Under 50 MW 
possible 

In a narrow 
segment only; 
supply is mostly 
dominated by 
long term PPAs 
made before 
market opening 

 
MVM Rt., a 99 % state-owned, multiple function holding is in charge of transmission (transmission 
network operator, TNO), and also acts as the wholesaler in the regulated market, serving all captive 
consumers through the regional suppliers (those do not belong to MVM). Its new subsidiary is one of 
the retailers of the free market. MVM Rt. also owns the country’s only nuclear power plant, which has 
a 36% share of total electricity production. It has major ownership share in one coal based plant 
(which has a 5% production share) and 25%+1 share in two foreign owned generators (14-14% 
production share). MVM also owns CCGP reserves. The TNO function of MVM is not yet even 
legally unbundled from wholesaling. MVM’s generation activity is legally unbundled from 
transmission and wholesaling.  
 
MAVIR Rt. acts as the independent system operator (ISO), being responsible for the operational 
management of the Hungarian power system and load distribution for all Hungary’s power stations. 
As a market player it has the role of the auctioneer in the ancillary services market and it also auctions 
cross border capacities twice a year. Previously it was a division within MVM Rt., but in 2002 became 
a separate company with its shares being now held by the Ministry of Economic Affairs. MAVIR has 
thus become independent of the TNO. It might in the future cease to be an ISO via a merger with the 
TNO, once the latter is unbundled from wholesale trading and generation arms of MVM. 
 
There are 18 public1 power plants holding a licence (required above 50 MW) and these account for 
approximately 90% of all generation in Hungary. The majority of these plants are privately owned. 
The Hungarian State plus MVM Rt. controls around 2/3 of all capacities (mainly due to the one single 
nuclear plant), while foreign and to a small extent Hungarian investors 1/3 of it. Built in capacities 
amount to approximately 8500 MW, actually used capacity (peak) is around 6000 MW. 
 
Six regional suppliers (DNOs and regulated traders) serve the country’s (captive) consumers. The 
German E.ON controls 3 DNOs with a total market share of 45%, while RWE-EnBW holds 44% of 
the market with its 2 suppliers. France’s EdF owns one single distribution company with 11% market 
share, after selling its other subsidiary to E.ON in 2002, which transaction was approved by the 
authorities. Further concentration is not possible because of legal barriers laid down in the Act on 
Electricity. There are several new traders having come to the free market since the partial market 
opening (January 1, 2003) who use the infrastructure of MVM (TNO) and the 6 DNOs. 
 
Recent years experience has shown that the situation – due to PPAs and idiosyncrasies of wholesale 
price regulation - has been very favourable for foreign investors of power plants and suppliers, but 
unfavourable for the public wholesaler MVM Rt., which needs extra aid from government budget 

                                                 
1 The word public here serves the distinction from power plants operated by other industry sectors mainly for their own 
purposes. The most of the 18 plants are privately owned. 
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every year to cover its losses. On the other hand MVM – due to its PPA portfolio - has a monopoly 
power in the ancillary services market. 
 
The Hungarian electricity system is a fully integrated part of the European UCTE power system, and 
the network is in line with EU standards. However, network loss and reliability indicators are worse 
than the EU average. 
 

3.1.1 Production and sales to the wholesaler 
 
Long term bilateral contracts (power purchasing agreements, PPAs) between large generators and 
MVM, now also the public wholesale trader, continue to dominate electricity sales. Some 90 percent 
of the available capacity are reserved by MVM. The PPAs were concluded in the second half of the 
90’s and early 2000’s, mostly to support privatisation. The contracts have two main pillars: An annual 
capacity reservation fee and a fix amount of guaranteed electricity purchase generated on that capacity. 
MVM has the right to buy the rest of the electricity generated on the reserved capacity, too. If MVM 
foregoes this right, the generator can sell it to others in the market, but in this case 50% of the 
proportional part2 of the reserved capacity fee shall be refunded to MVM. The contracts either referred 
to the regulated maximised prices listed annually, or contained special price formulas. Despite price 
regulation of generation ceasing as of January 2004, producer prices will live on due to inertia (or the 
explicit price formulae set in the contracts). MVM can (and actually unsuccessfully did) initiate 
renegotiations of PPAs or should sell (auction) reserved capacities, if they become redundant along 
with increasing number of eligible consumers leaving the regulated market. This process is not yet a 
success story. Some 10%-20% of available generation capacities are not reserved, and generators can 
sell the electricity produced by them freely in the market Until the end of 2002 the import right was 
exclusively held by MVM. As of January 2003 import rights of free cross border capacities are 
auctioned. Import capacities are scarce, cheap import, although has a downward pressure on domestic 
prices, cannot oust out the majority of domestic generation.  
 

3.1.2 The regulated wholesale and retail market 
 
The public wholesaler (MVM) purchases electricity as described above, then sells it on at the 
regulated wholesale price to regulated retail suppliers; which in turn also sell it on at another – higher 
– regulated price to captive consumers. The retail suppliers pay a UoS fee to the corresponding DNOs. 
 

3.1.3 Free market 
 
So far it is based on bilateral contracts concluded between producers, traders and eligible consumers 
(those with consumption above 6.5 GWh/yr for the first stage of market opening). Free market traders 
pay the same UoS fees to DNOs as regulated suppliers. Partial market opening took place, with only 
5-10% of consumers3 having left the regulated market in the first half of 2003, though 30% would 
have been eligible. The reason why fewer consumers than expected left initially the regulated market 
was the uncertainties of the immature market as well as belated side legislation. Consumers felt safe 
on the calculable regulated market, though the prospect of cheaper electricity purchase attracted some 
consumers. With decreasing uncertainties of lower level legislation and other rules, the share of free 
market consumers had increased to 17-18% by the autumn of 2003. An impediment of an efficient 
market and competition is insufficient supply: there is an artificial capacity scarcity for the free market 
because some 80%-90% of capacities is reserved in long term PPAs held by MVM. Effective 
competition in supply can only be achieved if MVM, the wholesaler and TNO, will release further 

                                                 
2 That is the reserved capacity fraction not utilised by MVM, but utilised for other buyers. 
3 In terms of their consumption share. 
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capacities from its PPA portfolio. It is obliged to do so, and the stranded costs related to it are built in 
the system charges, but the process is delayed. MVM is obliged to put capacities to the disposal of the 
free market in the pace as consumers move over from the regulated market to the free market.  
 

3.1.4 The electricity exchange 
 
The electricity exchange is only being organised. Such a small exchange does not seem viable on its 
own because of economies of scale, therefore regional mergers are logical and expected in the mid 
term. 
 

3.1.5 Obligatory purchase at feed in tariffs 
 
CHP and RES-E has to be taken over by a regulated retail supplier (which only in accounting terms is 
separated from the corresponding regional DNO) at a fixed feed in tariff. The supplier is compensated 
by the system operator for the extra amount of money it has to pay over the regulated wholesale price 
due to the feed in tariff. The source of the compensation is a component in the general system 
operation fee eventually paid by every consumer. Since 2003 the formerly uniform feed in tariffs have 
been differentiated between RES-E and CHP (lower for the latter), and within the CHP category, too, 
according to the size of plants. 
 

3.1.6 Balancing market, ancillary services 
 
Each actor in the market has to establish or join a balancing group. Regulated market traders and free 
market traders cannot be in the same balancing group, otherwise the choice of the group is generally 
free, there are no geographical whatsoever restrictions. DG, however, has to join a regulated market 
suppliers’ balancing group. The six regulated suppliers (DNOs) joined one combined balancing group 
lead by MVM, the public wholesaler. The competitive market traders established their own groups, 
now there exist some 18 such groups (a frequently changing number). Each balancing group has to 
submit a schedule to the Independent System Operator (ISO, named MAVIR) one day beforehand, but 
it can be altered free of charge until one hour before delivery. The up adjustment (purchase of 
balancing power necessary – it is when the balancing group is not able to produce the reported volume 
or consumes more then anticipated) is costlier then down adjustment. For the adjustments the 
balancing group has to pay the price the Independent System Operator incurs when using the 
contracted reserve; the balancing price is tied to the output price of one power CCGT plant. It is not 
regulated how the balancing group chief will settle accounts with DG owners for the extra cost of 
balancing power, or otherwise within the group. Retail price margin does not cover such extra costs, 
especially if DG reaches a more perceivable share. This may make balancing group chiefs (MVM, or a 
supplier) hostile to DG, unless they are able to pass on the costs in bilateral agreements. The balancing 
market operation is laid down in the trading code. Based on learning by doing experience in a transient 
period of creating a liberalised market, the rules of the trading code changed several times since its 
introduction.  
 
The source of balancing power is related to the ancillary services: the Independent System Operator 
concludes the contracts for reserves, black start etc., and the costs are socialised via the ancillary 
services fee (a component in the general system use of charge to be paid to the system operator). In 
2003, reserves were to be auctioned twice a year, and in the so-called secondary and tertiary regulation 
eligible consumers can also take part if they wish. Despite the non-discrimination stipulation of DG in 
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the Electricity Act,4 in practice DG is not involved in the ancillary services market, and is even 
explicitly put in a disadvantage by size related criteria in the Trading Code.  
 
A problem that poses apprehension towards DG is the proportion of “uncontrollable” plants (base load 
and feed in) is high. Basically there are only two flexible plants that can play the load following role. 
 

3.2 Governance 

 
Main bodies possessing regulatory power include the Government, the Ministry of Economic Affairs 
and Transport, the Hungarian Energy Office and the Hungarian Competition Authority. The most 
important legislation concerning the regulation of the sector is the Act on Electricity of 2001 that 
complies with the directives of the European Communities. This Act is the key legal document for the 
regulation of the sector and it can only be amended by the Parliament. Nevertheless, amendment of 
numerous lower-level legal measures (decrees, ordinances) should be entailed if major changes 
occurred in the Act. 
 
The Hungarian Energy Office acts as the national regulatory authority. It finances its budget 
independently from the central budget from its own revenues. As defined in the Act on Electricity, all 
licensees of the ESI must pay 0.05% of their previous year’s revenue for the office’s supervising 
activities. Its president and the vice-president are appointed/released by the Prime Minister on the 
suggestion of the Minister of Economic Affairs and Transport for a period of 6 years. For this period, 
and in these respects, the Office is independent of the central government, as it is almost impossible to 
remove the president before his tenure expires5. However, although the Office prepares regulatory 
proposals, the key decisions are taken by the Ministry of Economic Affairs and Transport (e.g. 
electricity market rules including the feed in tariffs for CHP and RES-E). The Energy Office exercises 
licensing authority for generators (only above 50 MW), the system operator, the transmitter, 
distributors and traders for their activities. The Energy Office carries out the cost revisions of 
regulated licensees four yearly to provide basis for price regulation. 
 
The Hungarian Competition Authority has general regulative power for all economic sectors in order 
to maintain a desirable level of economic competition. Besides this, the Act on Electricity defines that 
in cases of licensees’ mergers, acquisitions and capital concentration, the Office must consult the 
competition authority. The Act also forbids mergers or acquisitions leading to unfavourable 
concentrations that are described there in detail. 
 

3.3 Policy Drivers 

3.3.1 General energy policy context 
 
Characteristic patterns of the Hungarian energy sector are high dependence on imports of energy 
sources, high share of natural gas (significantly higher than the EU average) and a high percentage of 
private sector ownership. These patterns are results of or became more characteristic in the last 
thirteen years. The extent of privatisation that is beyond most OECD member states shifted 80% of 
energy sector ownership and GDP to the private sector. With the decreasing stocks of crude oil and 
natural gas, and with coal mining phasing out import of primary energy has exceeded 72%. Especially 

                                                 
4 “The independent system operator shall acquire the ancillary services publicly, in a manner accessible for any licensee or 
small power plant operator, or on the organised electricity market. The terms of acquiring ancillary services shall be made 
public.” 
5 Unless appointment or tenure rules are overwritten in another piece of legislation. This occurred in 2003, when the 
stipulations of the Gas Act on HEO presidency replaced those of the Electricity Act of 2001, and a new president was 
appointed. This suggests that politics can intervene in the operation of HEO despite its virtual independence. 
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the high share of natural gas raises concerns from the point of view of security of supply. Both the 
energy policy and the energy sector have undergone multiple stage significant changes since the early 
90’s. The energy policy reflects some of these characteristics, focusing on the opening of the 
electricity and gas markets. According to the import dependence and energy intensity of the Hungarian 
economy, energy efficiency is a highlighted goal as well as improving and maintaining the 
environmental performance of energy related sectors and activities.  
 
The main objectives of energy policy are laid down in “Principles of Energy Policy, the Business 
Model of Energy Supply”, a 1999 paper from the Ministry of Economic Affairs. It lists the following 
objectives:  
• Efficiency/cost effectiveness – efficient electricity market creation/liberalisation in an integrating 

EU market for the benefit of consumers 
• Security of supply 
• Environmental requirements both for existing plants and prospective developments 
• Transparency, appropriate information of  the public, transparent price regulation of remaining 

monopolies 
 
The Electricity Act of 2001 - which stipulated the beginning of market opening for 2003, and 
determined basic market structures, roles of the market players and provided for a host of lower level 
decrees – was a major step towards the realisation of these objectives. 
 
A Government resolution from 1999 on “The Strategy of Energy Saving and Energy Efficiency till 
2010” provided some quantitative targets to achieve by 2010: 
 
• An improvement in overall energy efficiency of 3,5% annum (re GDP) 
• Energy saving of 75 PJ/a (1.8 Mtoe/a)  
• As a result, achieve minus 5 Mt CO2/a emission reduction by 2010 
• Increase renewables from 28 PJ/a to 50 PJ/a 
 
The program earmarked some budgetary resources for financial support, provided the institutional 
background, and involved international funds, too.  
 

3.3.2 Policy on DG and renewables  
 
Although DG is not a direct focus area of energy policy,6 some indirect support measures are 
introduced via differentiated licensing procedures to small electricity generation and plants, that are 
partly exempted from the licensing regime, subsidy application system for renewables, guaranteed 
access to grid at preferential feed in tariffs for electricity generated by RES and CHP, and by a price 
preference for natural gas used by district heating systems (which are often CHP or even DG CHP). 
CHP electricity can be directly purchased even by consumers otherwise non-eligible for choosing their 
supplier.  
 
For RES-E, in 2003 the guaranteed feed in tariff offered a 25 EUR/MWh premium over the average of 
PPA prices, while some 40 EUR/MW over the free market price.  For CHP it was less varying with 
the capacity of the CHP. The price of natural gas (which was until 2003 kept under the import 
purchase price on average!) will inevitably rise, making gas based CHP less attractive for investors in 
the short to mid term.  On the other hand support policies will have to achieve a significant rise in the 
share of RES-E by 2010, from the current 0.5% to the accepted target of 3.6% as a consequence of the 
EU RES-E Directive. 
 

                                                 
6 The 5 % penetration of DG reflects the fact that DG is not yet widely considered to be a viable option as an important part 
of the electricity supply. 
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The feed in tariff decree in 2002 guaranteed the real value of the support until 2010. The system would 
provide security for investors in this respect, however the Electricity Act of 2001 authorises the 
government that after due evaluation it can introduce the tradable green certificate (TGC) system. 
Also, at the end of 2003 the feed in decree was modified despite the aforementioned guarantee in the 
former version, making investors rather nervous. The change was due to former oversupporting of 
CHP as well as wrong incentive signals for excess RES-E and CHP electricity production at night.  It 
is yet far from being finalised what sort of scheme will support RES-E and CHP production, but it is 
an important interest to find an economically efficient solution. 
 

3.3.3 Environmental policy 
 

3.3.3.1 GHG related policies 

In Kyoto, Hungary undertook a 6% GHG reduction target relative to her 1985-87 base period. The 
success or failure of Kyoto Protocol (KP) cannot be regarded in the medium term as a direct driver or 
obstacle for RES-E and CHP (or DG) policies in Hungary. These policies were not directly formulated 
with respect to the country’s GHG reduction commitment. GHG emissions only in the worst case 
scenario approach or hit the ceiling set by the KP. The 3.6% RES-E target was negotiated and set 
because of the RES-E directive, and not because Hungary foresaw the necessity of such target so as to 
fulfil her commitments. However, the case might be different for EU policies and thus indirectly – via 
the EU – Kyoto may have an impact. Kyoto and EU GHG trading, via the market forces they create, 
may significantly influence how DG will evolve. For example a tight EU ETS CO2 or GHG cap could 
give a push for even fossil fuel based DG plants, as the rated thermal input of these is mostly below 
20 MW, the capacity threshold of the effect of the EU ETS directive.  Thus, renewable and other small 
plants can escape carbon costs.  
 
The introduction of the EU GHG emission trading as of January 2005 can improve but may also 
impair financial results of the current fossil based plants, depending on how allocation will take place. 
Consequently, the impact on DG is also ambiguous once their feed in tariff is replaced by a certificate 
or a premium system and they have to compete on the wholesale market. Although allocation is not 
expected to be tight for Hungarian plants, emission trading on average is expected to raise the costs of 
fossil fuel plants in the EU and consequently the price of competitive electricity. Low carbon intensive 
plants and plants with a loose cap will become more competitive. However, the magnitude of 
electricity price increase is likely to be around 15-30 % “only”, which is probably not sufficient for 
most DG to get along without support policies. 
 
If GHG trading and support mechanisms of RES-E go together, one has to think over the following 
line. GHG trade is expected to raise the competitive electricity price. However, as long as the feed in 
tariff prevails, DG production does not compete with other producers and it neither benefits from an 
increase in competitive price. The situation might – but not necessarily - change with the introduction 
of the tradable green certificate system (TGC) system. It can be shown that on a liquid and competitive 
TGC market the premium offered by TGC prices would decrease with the introduction of GHG 
trading. The price reduction would go to the extent that the RES-E target would just still be achieved. 
Thus carbon pricing of dirty electricity may not put renewables in a better position on the competitive 
market as long as ambitious support mechanisms prevail.  
 
Many CHP investors have expressed great expectations related to the EU carbon dioxide emission 
trading scheme. However, the EU carbon dioxide emission trading scheme might even be 
unfavourable to CHP DG if - via the allocation of allowances - CHP plants are required the same 
uniform reduction ratio as less efficient plants relative to some base year emission. This is valid for 
grandfathering with zero emission reduction requirement in a subset of the cap, too, not an unlikely 
allocation scenario in NAS. During allocation CHP could be rewarded justified by early action or 
applying clean technology. On the other hand most of the DG plants are below the 20 MWth 
threshold, thus do not face carbon costs as opposed to larger plants. Whether they can exploit this 
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advantageous shift in relative production costs and the expected electricity price increase, largely 
depend son the support scheme they operate in. 
 

3.3.3.2 Not directly GHG related environmental drivers 

GHG externalities to some extent are internalised by the EU CO2 trading scheme, while externalities 
of other main air pollutants have recently been “quasi-internalised” by the introduction of emission 
taxes on SO2, NOx, dust and CO as of 2004. The reflection of these social cost in CG costs and 
electricity prices will continue to put DG in a favourable position7 while motivates the generation 
structure to transform towards a more socially efficient state (but also see remark for support 
mechanism, electricity price and their effect on DG in the previous section). 
 
Among the most important pieces of legislation are the Large Combustion Plant Directive 2001/80/EC 
and its transposition into national legislation, which took place by the Decree 10/2003 (June 11, 2003) 
of the Minister of Environment and Water Management (MEWM). These affect both fossil fuel and 
biomass based electricity generation. As of 2005, stricter emission limits will apply for SO2, NOx, and 
particulates. Of these pollutants, it is the SO2 and NOx emissions, which require special attention. 
Compliance with respect to these pollutants requires costly measures in coal and some hydrocarbon 
plants. Until 2005 a moratorium allowed the operation of plants above the limits, but after 2005 these 
plants have only two choices: either to comply or shut down. 
 
The threshold of Environmental Impact Assessment (EIA) obligation is 20 MW. To avoid the lengthy 
procedures and uncertain outcome, most plants recently are designed below 20 MW, rather than the 50 
MW threshold of the Energy Office licensing. 
 
Abandoning explicit or hidden support of coal based electricity generation would be an expedient and 
cheap solution to mitigate environmental externalities of electricity production, at the same time also a 
helpful outcome for DG. 
 
An important policy driver for DG can be even in the short or medium run the increasing public 
opposition to transmission lines. Large scale central generation is also increasingly difficult to 
implement, for example public opposition has recently prevented the beginning of the construction of 
a lignite plant. 
 

3.4 Distribution network regulation 

3.4.1 Connection 
 
Connection costs can be crucial in the go ahead decision of a DG project. A SAVE study8 found that 
in the EU connection costs varied between 6% and 30% of total investment costs of DG plants in 
1999. Therefore understanding the connection charge system is one of the most important starting 
points in a DG policy. 
 
DNOs are obliged to connect generators or consumers at regulated prices (for low and mid voltage 
level connection, below 120 kV9) which depend on the voltage level of connection and on whether 
connection takes place directly to the DNO wires or to a transformer before that. DNOs dictate the 
technical conditions, however law requires they shall reach an agreement. In case of unresolved 
debates, the parties can turn to the Energy Office and eventually to court. The regulated connection 

                                                 
7 With the exception of NOx, the specific emission of which can be greater for small units. Also, unit cost of NOx abatement 
would be much more expensive than for large plants (actually at present prohibitively expensive). 
8 "The Administrative Obstacles to the Development of Decentralised Cogeneration" Cogen Europe et.al. SAVE programme 
1999 
9 For 120 kV and above, connection charge is a matter of bilateral agreement. 
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fees listed in the new ordinance10 (Dec 29, 2002.), on intent and generally, do not even cover the 
shallow costs of necessary wires and equipment incurred by the DNO. However, the DNO must 
provide in exchange of the connection fee the necessary investments within given distances (between 
the tapping point (branch-off point) and the connection point). On average, deep minus shallow 
connection costs are socialised via the UoS charge.  
 
For connection points at larger (stipulated) distances from the network the extra lines should be 
financed by the DG investor.  The assets built will be the property of the DNO, and thus are also 
rewarded via the UoS charges paid by consumers (see UoS section). However, there are some 
provisions in the ordinance, which are interpreted differently by the Energy Office and DNO 
representatives: especially whether costs beyond the tapping point (or some DNOs say wherever, if 
costs are larger than what connection fees cover) can or cannot be retrieved. The energy office claims 
their purpose was “no”, however the wording of the decree is ambiguous, and DNOs interpret it in the 
opposite way (in essence as deep charging). Because of the ambiguities the decree is expected to be 
amended, as was already the case with several other new ordinances that came out just prior to the 
market opening at the end of 2002. 
 
The generator can also choose to negotiate the connection fees; in this case in a bilateral agreement 
she will incur the costs of necessary investments carried out by the DNO (but still the DNO will own 
the infrastructure), or can also choose to build its own connection. In the latter case she incurs all the 
costs up to the tapping point, will be the owner of the built infrastructure, and she need not pay 
connection fees (this case in essence is equivalent to perfect shallow pricing as regards investment 
costs, however, the DG investor in this case will also incur the operating and maintenance costs).  
 

3.4.2 Use of system charging 
 
Distribution UoS charges belong to and are regulated in a decree on system use charges. System use 
charges are currently to be paid by “demand” users (consumers, exporters) only. Generators and 
importers could also be charged with a technically easy legal amendment, as they are also listed in the 
tariff decree, but their charges are set to zero. All fees are paid directly to those (DNOs, TNO) to 
whose network the user connects. Then the fees are transferred to the due addressees (system operator, 
TNO, reserve plants, etc.).  System use charges include four main categories: 
 
• System operation charge 
• “System level services” (ancillary services) charge 
• Transmission charge 
• Distribution charge 
 
The system operation charge covers the costs of the system operator, the transmission loss, the 
compensation for the premium to be paid by regulated retailers to CHP and RES-E generators in the 
feed in tariff and the stranded costs which is to be paid to power plants if their long term PPAs are 
dissolved before due term for the sake of market opening.  
 
The components of the distribution charges are discussed in this section, while the regulatory 
considerations behind are described in the next section on DNO incentivisation. Here only noted is 
that the fees reflect justified and recognised costs and a rate of return on assets. The distribution 
related fees (DNO level charges) include five components. These are listed with their measures in the 
following table. Their magnitude varies with connection voltage level and whether electricity is 
consumed or exported.  
 
 
                                                 
10 Previously connection fees were not set, it was a bilateral settlement on the basis of due costs of necessary investments 
made by the DNO. 
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Table 2 Components in the distribution UoS charge 
Distribution fixed 

charge 
Distribution 

capacity charge 
Distribution 

energy charge 
Distribution 

reactive power 
charge 

Distribution loss 
charge 

HUF/connection 
point/year 

HUF/kW/year HUF/kWh HUF/kVArh  
(KVA reactive hour) 

HUF/kWh 

 
The distribution fix charge mainly covers the costs of metering; the distribution capacity charge and 
the energy charge covers other network costs so that these network level costs are shared 50-50% 
between the two charging types.  The distribution loss charge compensates for the costs of recognised 
loss (calculated as the product of its volume and the regulated wholesale price). The DNO average 
network loss is around 12% (together with commercial loss), however the regulation only recognises 
10.1%, and this applies uniformly for all the six DNOs independently of their actual loss. This 
network loss ratio is approximately twice as high as the EU average. 
 

3.5 Incentivisation of DNOs 

 
The UoS tariff (distribution charge) regulation of DNOs (just as power plants) is based on cost 
revisions carried out by the Energy Office in every four years. The justifiable costs are topped with a 
profit margin which yields a rate of return on assets given by an ordinance (state bond +0.5% return on 
the asset, 9.3% for 2001). Within a four year cycle the prices are adjusted with RPI and an efficiency 
factor.  Therefore there is a hybrid price regulation system: the “cost plus” system forms the basis for 
the start up for each period, and is mixed with the RPI-X (price cap) system within the given period. 
The UoS charges are uniform across DNOs representing costs averaged out over them, therefore those 
DNOs performing distribution cheaper than the average are better off. Also, a DNO can improve its 
profitability within a four year cycle by reducing cost over time or by increasing sales (and thereby 
reducing unit costs), as the sales volume which the price formula incorporates in the denominator is 
fixed for a cost period. Changes in the pattern of consumption can also improve or impair profitability 
via changing the revenue of the DNO, since UoS fees are different for consumer categories. If a 
company has a rate of return on assets larger than 1.5 times 9.3%, then half of the extra return over the 
9.3% is to be shared with consumers.  
 
Apart from avoided network loss, there is no spectacular incentive for DNOs to embed DG, and there 
is no formal mechanism in place to share network benefits with DG investors. Indirectly, however, via 
increasing the efficiency, DG may sometimes be an option for the DNO, in all respects the 
SUSTELNET project identified as potential network benefits (e.g. increasing distributed volume 
potentially at lower cost, if DG is less costly than distribution capacity enhancement or upstream 
network reinforcement). Also, there are currently three quality benchmarks affecting the UoS charge. 
These are reference values related to the following parameters: 
 
1. Annual number of average outages (outages/customer)  
2. Average duration of outages (hour/customer) 
3. Share of non-delivered energy due to network failures 
 
All the three parameters are related to unplanned outages (network failures) only, i.e. service 
interruptions due to normal maintenance do not affect the UoS. There is a fourth parameter 
contemplated by the Hungarian Energy Office – customer satisfaction – but its introduction is net yet 
decided upon. If the parameters listed exceed (by more than a given tolerance) the reference values, 
the DNO has to reduce the UoS charge by 0.5% or 1% depending on the magnitude of the exceedance. 
If DG can improve these service parameters, it can help DNOs secure their quality of supply and 
maintain profitability. 
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In 2003 the UoS charge is only paid by consumers and exporters, however the decree lists electricity 
generators also as subjects to the fee, however the fee is set zero for 2003. It is not likely to be 
changed in the next couple of years. 
 
If the connection and distribution UoS fee systems are considered together, a potential double 
compensation can be noticed for connection related investments, at least for the part that is covered by 
the connection fee. This is because connection related investments are incorporated in the justified 
costs of assets (annualised as depreciation) therefore are also retrieved from the UoS revenues. 
However they do not form part of the regulatory asset base, on which the 9.3% return is calculated for 
the beginning of each 4 year period. 
 

3.6 Short term potential for regulatory change  

 
The administration in 2003 was overwhelmed with settling numerous yet unresolved issued related to 
the partial market opening. Many ordinances were changed in 2003, as well as trading and other 
Codes, even several times. One mid term issue is that the feed in tariff system may be replaced by a 
tradable green certificate system for RES-E. The government has the discretion, but not the obligation 
on the authorisation of the Electricity Act to introduce the TGC system – after due evaluation of 
international experiences and national circumstances – despite the fact that a recent lower level decree 
sets the feed in rules for eight years ahead. Cuts are expected in the CHP feed in tariffs. 
 
The new Act on Electricity of 2001 still was based on the former Electricity Directive (96/92/EC). The 
law will have to be amended to incorporate changes necessary due to Directive 2003/54/EC, which 
entered into force in 2003. This will involve some solution for unbundling the TNO, public 
wholesaling and electricity generation in MVM. 
 
The deadlock of artificial capacity scarcity offered for the free market, and the comfortable but still 
massive loss maker situation of the PPA holder wholesaler MVM are expected to be addressed sooner 
or later (see Chapter 6 on the Roadmap). The monopoly power of MVM in the ancillary services 
market shall be addressed, as well. 
 
As to distribution tariffs, the examination of the possibility of regionally different UoS charges is on 
the agenda. Some reliance on benchmarking may also be introduced. The controversies in the 
interpretation of connection fees should be settled in a decree amendment. 
 
First steps of gas market opening have also taken place. This may have serious implications on gas 
based CHP, as gas prices are expected to rise, especially due to expected elimination of subsidies for 
household gas use and CHP supplying heat for households.  
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4. DEVELOPMENTS IN THE ELECTRICITY SYSTEM 

4.1 Developments in the output and capacity structure of the system 

4.1.1 Introduction 
 
The development of a regulatory road map requires insight in a possible transition of the current 
electricity supply system to a future system with a higher share of DG and RES-E. In the 
SUSTELNET project four scenarios are used to describe possible long-term development of electricity 
supply systems. The time horizon for these scenarios is the year 2020, although the transition of 
distribution networks is likely continue beyond this year. The factors that distinguish between the 
scenarios are the level of incentives for RES and DG and the level of harmonisation of electricity 
regulation in the EU. The regulatory road maps will, however, be developed on basis of only one 
scenario, since developing different roadmaps will not help to set out a clear regulatory strategy for 
changing the regulatory framework. Preferably, one scenario should be used that complies with 
existing and/or desirable policies. For this purpose the scenario is chosen that assumes high incentives 
for DG and RES-E (i.e. ambitious targets and strong support schemes EU-wide) and a strong EU 
harmonisation policy (this scenario is named 'DG opportunities in a fully harmonised EU market). The 
other scenarios will be used to analyse the robustness of the regulatory road map for changes of 
developments and to identify alternative actions (see Chapter 7). 
 

4.1.2 Present – 2010 
 
Some 13 large plants using fossil fuels and one nuclear plant dominate electricity generation in 
Hungary. The nuclear plant provides 36-40% of domestic generation, the rest is roughly half coal and 
half gas based.  These plants connect to the transmission network at a high voltage level (120 kV or 
higher), which transport electricity to the distribution network (120 kV or lower), which then delivers 
it to final consumers. Some large plants connect to the 120 kV part of distribution networks. 
Contribution of distributed generation to supply is not yet regarded significant, but DG share is rapidly 
growing, especially with recent spreading of small CHP gas engines and RES-E production.  
 
The share of natural gas in primary energy use is very high (reduced diversification; two pipelines, one 
from Russia) as well as gas reserve storage capacities are not sufficient; these facts make policy 
makers oppose further increase of the share of natural gas. For primary energy use types see the tables 
below. 
 
Table 3 Structure of Primary Energy Consumption (2000) 
 Renewable 

and other 
Coal Oil Natural gas Nuclear 

IEA countries 6% 20% 41% 22% 11% 
Hungary 3.6% 16% 27% 38% 15% 
Source: MAVIR 
 
Table 4 Primary energy use in electricity generation in 2002 (PJ) 

Coal Gas Oil Nuclear Renewable Total 
107.9 106.5 22.7 148.8 1.19 387.1 
27.9% 27.5% 5.9% 38.4% 0.3% 100% 

Source: MAVIR 
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Table 5 Capacity and generation data - shares according to fuel types 
Fuel type Installed capacity 

(MW) 
Share of total 
capacity (%) 

Total generation 
(GWh) 

Share in total 
generation (%) 

Coal and lignite 1857 23.1% 7934 24.0% 
Hydrocarbons 4252 52.9% 11748 35.5% 
Nuclear 1866 23.2% 13291 40.2% 
Other 69 0.9% 119 0.4% 
Total 8044 100.0% 33092 100.0% 
Source: Hungarian Energy Office 
 
In this scenario a 2%/annum increase of demand is assumed. This assumption has incorporated recent 
upward trends in the sales and use of electric appliances and especially the air conditioners markets. In 
the late nineties still a growth ate of only 1.5% was used for long term predictions. By 2010 
consumption will reach 5 MWh/capita, which will still be lower than the current EU average (6.5 
MWh/capita). 
 
One of the significant consequences of market liberalisation is the shut down or partial fuel switch of 
the majority of coal power plants11. Due to their costly generation, once their PPAs are expired no new 
PPAs can be contracted with them by the public wholesaler of the regulated market. They are neither 
able to compete on the free market for the same reason: they are much more expensive than foreign or 
even domestic rivals are. One major exception is a large lignite RWE plant, which is supported by its 
own open site mine. The tightening EU environmental regulation - especially the Large Combustion 
Plant Directive – thus is not the principal reason, it just aggravates the problem by making operation 
even more expensive. This is mainly due to the high sulphur content of domestic coal, which would 
require measures from power plants to apply abatement technologies like limestone injection or flue 
gas desulphurisation. The problems and costs of especially coal plants are further increased by 
emission taxes introduced as of January 2004. For example, the Vértes coal plant’s future is 
ambiguous; despite some promised state aid towards the investment in a flue gas desulphurisation 
scrubber, it is not attractive for investors, especially since the emission tax has been introduced on 
SO2, NOx, dust and CO. 
 
The closure of coal based power plants causes the cessation of 900 MW capacity itself, and with other 
scheduled closures 1400 MW drops out from the electricity supply system till 2010. Three of the coal 
power plants survives by converting part of their boilers to biomass or gas, and some owners also plan 
to build combined cycle gas plants (CCGP) once electricity prices will be high enough to allow it. 
Currently free market prices reflect only short run marginal costs thereby deterring any potential 
investors from investing in CCGP. Immediate scarcity and price increase is not expected as there is 
currently an excess capacity in domestic supply, and import has also increased due to its low price and 
the partial market opening. The increasing DG capacities and existing cross border capacities can 
make up for the cessation of coal plants in the next few years. However by the end of the decade an 
additional 400-500 MW centralised capacity is expected to be built due to further cessations and 
demand increases. These will likely be CCGPs though RWE planned a large lignite plant investment, 
too. However, environmental protests seem to have been able to block this for quite a long time. DG is 
expected to add some further 300-400 MW capacity by 2010, thus altogether 800-900 MW new 
capacity will substitute for shut down plants and satisfy demand growth. The negative balance entails 
the reduction of reserve margin between the available capacity and the peak load. This reserve margin 
was in last years close to 40%, but it will come down and fluctuate between 20-27% in the rest of the 
decade. 
 
 

                                                 
11 The exception is one large RWE owned lignite plant of some 800 MW capacity. 
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Table 6 Projected development of major parameters of the electricity system over 
time 

 Net 
consumption 

GWh 

National gross 
use 

GWh 

Power plant 
self 

consumption 
% 

Network loss 
% 

Peak load 
MW 

Demand 
growth/a 

% 

2001 32,196 39,588 6.9 11.9 5965 3.4 
2002 33,331 40,414 6.7 10.8 5980 3.5 

2003 34,330 41,230 6.3 10.5 6050 3.0 

2004 34,982 41,682 6.0 10.1 6159 1.9 
2005 35,647 42,197 5.8 9.7 6270 1.9 
2010 39,165 45,225 5.2 8.2 6855 1.9 
2015 43,029 49,148 5.3 7.2 7495 1.9 

2020 47,275 53,479 5.4 6.2 8194 1.9 
Source: MAVIR 
 
Electricity import has increased sharply from a year 2002 share of 11% in gross consumption to 16-
17%. This share will remain high in this decade, then it will gradually decrease, and by 2020 is 
expected to fall back to around 12%. However, this is only relative reduction, the absolute volume of 
import remains high, at around 6 TWh as opposed to 4 TWh of 2002. The main source of cheap 
import is Slovakia and transit from there. The limit on import is not constrained excess foreign 
capacities, but limited cross border transmission capacities. If cheap import possibilities are deemed 
long lasting by investors, even private investments in cross border capacities are conceivable.  
 
The question arises how cross border free trade and resulting augmented transmission capacities and 
big bulk imported volumes affect DG opportunities (especially on a level playing field)? 
Unconstrained import makes central generation (from abroad) more competitive causing a hard time 
for DG once in the wholesale market and not protected by feed in tariffs.12  On the other hand, 
balancing may become easier and cheaper, which is favourable for DG. The net result is not clear.  
 
Table 7 Cross border capacities (MW, 2001) 
Neighbour country  Export / Import Capacity (MW) 
Slovakia Import 1300 
Austria Import 300 
Croatia Export 1000 
Ukraine Import 600 
Serbia and Romania Export 350 
 Total export 1350 
 Total import 2200 
Installed production capacity  8365 
Source: MAVIR Rt. (the system operator)  
 
Bottlenecks of import capacities from Slovakia and Ukraine hinder efficient competition. Intensified 
import from the South-East European states will soon possible once their zone fully co-ordinates with 
the UCTE system (expected in 2004). A major transmission line in South-East Hungary that will be 
able to support connection of the South-East European system with the western one has just recently 
been finished. 
 

                                                 
12 In a net exporter country with competitive exporters actually the result might be in favour of DG, but only in the short run. 
Temporal domestic shortage can be quickly remedied by short lead time DG, however, if large scale generation remains more 
economic than DG, then new centralised plant investments will reinstate CG dominance in a new equilibrium. 
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For larger plants that are controlled by the National Independent System Operator monitoring and 
control are real time and automatic. At the DNO level “passive” and limited ICT is in place (online 
observation of substations and bigger plants, telemechanic control of substations possible but often 
only verbal command and control on plants by regional dispatcher if the National System Operator 
opted not to control that plant. No following is possible for small DG connecting to low voltage 
(below 1 kV). In the long term it would be helpful, if regional dispatchers (operated by DNOs) could 
not only real time follow the generation situation at small plants, but also could send signals for 
generation adjustment, too. Along with technological development incentives for balancing may create 
such a system. 
 

4.1.3 2010-2020 
 
In the following decade some 2000 MW capacity will be ceased.  Without further reducing the reserve 
margin, around 4000 MW new capacity should be built to offset closures as well as satisfy demand 
growth. The majority of this is expected to be large plants consisting of 300 to 500 MW blocks, coal 
altogether 1900 MW and gas CCGP 1500 MW. Thus the next decade would see a renaissance of coal 
in Hungary – even with carbon emission costs. Half of it would be based on domestic lignite, the other 
half on imported black coal. The comeback of coal is controversial however; open mining of lignite is 
heavily opposed even now, and environmental awareness will only increase in the coming years. A 
solution might be to import more or/and to let DG to have a higher role than the forecasted 600 MW 
additional investment. A critical issue in this scenario is the fate of the Paks Nuclear Plant. It has a 
capacity of 1760 MW comprising four 440 MW blocks. The lifetime of the four blocks will expire 
between 2012 and 2017 gradually. Technically it is feasible to extend their operation after careful 
examination and an overhaul, but even now there are heavy debates over it (also see section 4.3.1). No 
contingency plans are known yet for the case if the plant has to be shut down. However, as the nuclear 
plant provides baseload, the replacement will likely be either coal plants or another nuclear plant 
(again a contentious issue). 
 

4.1.4 DG Characterisation 
 
The majority of distributed generation technologies consist of combined heat and power (CHP or 
cogeneration) and electricity from renewable energy sources (RES). However, not all CHP and RES 
applications are DG, since also large-scale CHP and RES plants exists. For the purpose of this road 
map DG is characterised on basis of type and size as indicated in Table 8. For technologies not 
otherwise indicated, the capacity threshold under which a plant is regarded as DG is set at 50 MW, 
except for hydro, for which the threshold is 10 MW. Hungary is a country without seas, thus offshore 
wind and tidal energy are not relevant. 
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Table 8 Characterization of Distributed Generation
 Combined Heat and Power 

(CHP) 
Renewable Energy Sources 
(RES) 

Large scale generation • Large district heating* 
• Large industrial CHP* 

• Large hydro** 
• Co-firing biomass in coal 

power plants 
 

Distributed Generation 
(DG) 

• Medium district heating 
• Medium industrial CHP 
• Commercial CHP 
• Micro CHP 

• Medium and small hydro 
• Wind 
• Biomass 
• Waste incineration (if 

waste is selected) 
• Biogas  
• Solar energy (PV)  
• Geothermal energy 

* > 50 MWe 
** > 10 MWe 

4.1.5 The share of DG in the Hungarian electricity supply system 
 
The share of DG in the Hungarian electricity supply system cannot be determined exactly, partly due 
to ambiguities in the definition of DG and partly due to uncertainties of reported data. Statistics keep 
track of “small power plants”, which are defined as power plants under 50 MW. These connect to the 
distribution network, therefore we can consider them as DG.  
 
As regards generation, with 1.4 – 1.7 TWh/a the share of DG is around 4-5% in total domestic output, 
as well as in net consumption13. The share of installed capacity of DG is higher being around 8%. Of 
the 600-650 MW built in DG capacity – which relates to 8500 MW total domestic built in capacity - 
some 200 MW was established in the past 2 years. This growth consists of mainly small gas engine 
CHP. Installation of further 600-800 MW gas engines and small turbines are expected, till 2020, that is 
the growth rate slows down. Of other DG technologies wind capacities are likely to boom to 100-200 
MW from the current low level of a few MW. Biomass is currently spreading based on firewood and 
wood waste, however there are plans and good prospects for agricultural plant waste and energy 
plantations as well. 
 
CHP has become rather attractive for investors due to the so far generous feed in tariff, but the support 
mechanism of CHP has been altered and is expected to be further weakened (see section 3.3.2 on DG 
policy). The realisation of the above-mentioned further 600-800 MW gas engines and small turbines 
largely depend on the future regulatory environment.  
 
Large CHP is not or just slightly (for district heating) supported, and in 2002 the share of large scale 
CHP (4.1 TWh) in large scale electricity generation is 14%, whereas in total domestic generation 
11.3%. Fossil fuel type (natural gas) DG plants are almost entirely of CHP type, having a 4.2% in 
share in total electricity generation. Altogether CHP electricity makes up 15.6% of domestic 
generation. 
 
Of the DG output electricity generated from renewable sources (RES-E) is negligible, especially if we 
apply a strict definition for RES-E. Even with a loose definition, that is with incineration of unselected 
waste and hydro plants larger than 10 MW, RES-E share in generation was only 0.86% in 2001. If 
waste and large hydro are subtracted there remains only 0.03%! Renewable potential in Hungary is 
generally deemed low. The richest renewable resources until recently were held to be biomass and 

                                                 
13 Output minus power plant self consumption minus network losses plus import minus export. 
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geothermal energy14. Recently, however, with technological developments and lower wind turbine 
prices, investment in wind is being stepped up, and there is further investors’ interest. Also, three coal 
plants will be converted to biomass. Including these biomass capacities in DG is controversial as they 
replace units in central plants and the capacities will be quite big, around 30 –50 MW. Altogether the 
three new biomass capacities amount to 110 MW.  The upsurge in renewable utilisation is encouraged 
by a generous feed in tariff of EUR 70/MWh (2003). For further details on output and capacity 
statistics on small power plants (below 50 MW) – DG -, see the following tables. 
 
Table 9 Capacities of generators that can be regarded as DG (2001) 
Type Number of plants Built in capacity (MW) 
Gas engines 173 174 
Wind turbines 2 0.9 
Hydro plants 9 50.2 
Other small power plant15 28 270 
Total 212 495 
Sources: Hungarian Energy Office and the Ministry of Economic Affairs 
 
Table 10 RES-E capacities and generation in 2001 
Type of RES Built in capacity 

(MW) 
Generation (GWh) RES-E and waste 

and large hydro 
share in total 
generation 

Generated from hydropower 
plant16 

37.5 
of which only  
8 MW is small 

186 0.51% 

Generated from biogas 1.8 7.6 0.021% 
Wind generation 0.9 0.92 0.0025% 
Waste incineration17 24 112.5 0.31% 
Plant (biodegradable) waste 4.7 1.3 0.004% 
Photovoltaic 0.03 0.06 0.0002% 
Total RES-E 68.9 308.4 0.85% 
Total domestic capacity or 
generation 

8365 36418 - 

Source: Ministry of Economic Affairs 
 
 
Table 11 Current and envisaged generation of power plants – including DG (TWh) 

 2002 2003 2004 2005 2010 2015 2020 

Small fossil plants 1.25 1.45 1.5 1.6 2 2.5 3 

RES-E 0.19 0.20 0.6 0.7 1.4 2.0 3 

Total DG 1.44 1.65 2.1 2.3 3.4 4.5 6 

Net generation18 33.4 32.0 32.7 33.3 37.2 41.0 45.3 

Net consumption19 33.3 34.3 35.0 35.7 39.2 43.0 47.3 

                                                 
14 Geothermal energy, however, is expensive to utilise and at most sites the water temperature is not high enough to render it 
suitable for electricity generation, therefore at most sites it is used for heating only. 
15 Definition of small power plant in 2001: power plant with a capacity below 20 MW (the Electricity Act of 2001 modified it 
to 50 MW). There is no other DG definition that could be used against the statistics. 
16 The most of it does not qualify as renewable, at least not for support, as the two major hydro power plants are above the 
5 MW threshold stipulated in domestic legislation. 
17 Incineration of unselected municipal waste, so currently it does not qualify either for renewable status. 
18 Power plant self consumption subtracted from gross domestic generation (but network loss is still included). 
19 Network loss and power plant self consumption subtracted from gross domestic use (import-export balance is included). 
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 2002 2003 2004 2005 2010 2015 2020 

RES-E re net 
consumption 

0.6% 0.6% 1.7% 2.0% 3.6% 4.6% 6.3% 

DG re net 
consumption (I)20 

4.3% 4.8% 6.0% 6.5% 8.7% 10.5% 12.7% 

DG re net 
consumption (II)21 

3,8% 5,7% 6,1% 8,4% 13,6% 14,9% 15,8% 

Based on the Hungarian Electricity Supply Outlook till 2020 (Strobl, June and December 2003, MAVIR) 
 
Table 12 Capacity developments in the Hungarian Electricity System (MW) 
 2002 2003 2004 2005 2010 2015 2020 

Domestic installed 8500 8553 8462 7848 8080 8935 10024 

Large plants installed 7944 7944 7755 7116 7130 7825 8714 

DG installed 556 639 707 732 950 1110 1310 

DG as percentage of 
domestic installed 

6.5% 7.4% 8.4% 9.3% 11.8% 12.4% 13.1% 

Domestic available  7671 6977 7241 7146 7448 8256 9115 

Net import 600 800 800 800 800 800 800 

Total available 8271 7777 8041 7946 8248 9056 9915 

Gross peak load 6000 6070 6188 6300 6890 7540 8240 

Reserve margin (%) 38% 28% 30% 26% 20% 20% 20% 

Based on the Hungarian Electricity Supply Outlook till 2020 (Strobl, June and December 2003, MAVIR) 
 
Table 13 Forecasted development of DG capacities (MW) 

 2002 2003 2004* 2005* 2010 2015 2020 

DG total (I)  22 
556 639 707 732 915 1110 1310 

DG total (II) 23 556 639 702 747 1250 1470 1690 
Of which 
Renewables (I) 24 52 50 111 111 188 212 228 
Renewables (II) 25 52 77 85 110 420 560 700 
*The figures in these years still do not include plants that have recently been or are being converted from coal to 
biomass (three plants: 30 MW, 30 MW, 50 MW) 
Based on the Hungarian Electricity Supply Outlook till 2020 (Strobl, June and December 2003, MAVIR) 
 

4.1.6 DG targets 
 
For overall DG output by 2010 a 13% share, whereas by 2020 a 16-17% share in gross consumption 
seems realistic. The latter figure requires some 1% progress in the penetration of new technology; the 
most likely candidate is the fuel cell technology26. A dramatic, threefold increase in DG output will 
take place in this decade, while the growth rate in the next decade slows down. By 2010, RES-E is 
projected to reach a share of 3.6% in net consumption; this ratio is 7 % for 2020. Gross consumption is 

                                                 
20 A June 2003 draft version of projection. 
21 A December 2003 version of projection. 
22 A June 2003 draft version of projection. 
23 A December 2003 version of projection. 
24 A June 2003 draft version of projection. 
25 A December 2003 version of projection. 
26 New technology is not incorporated in the DG penetration projections of Table 11. 
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by some 4 TWh (the network loss) larger than net consumption, so the 2010 renewable electricity 
target of 3.6% re gross consumption27 – as defined by the RES-E directive - seem to need a further 
push. Some experts even a year ago claimed that by 2010 the realistic RES-E target could be 2% only, 
however recently there is a boom in wind development plans, several wind parks between 20 and 50 
MW are in an advanced stage of the permitting process. RES-E from organic waste based biomass and 
biogas is also expected to grow substantially.  
 
For capacities no targets are set. Forecasted capacity developments are shown in the following tables. 
It can be seen that the data - especially on renewables – are not fully consistent. This is partly due to 
the slight absolute level of RES-E. 
 

4.2 Price developments 

 
Electricity prices in the competitive market are expected to rise above the current low ones as these 
reflect short run marginal cost of foreign generation only.  A price increase is inevitable as the 
annually 2 % increase in demand and the shut down of several plants will necessitate an additional 
400 MW new capacity towards the end of the decade. The scarcity will drive up the price to long run 
marginal costs making domestic investments in generation possible, but building new cross border 
capacities (also costly!) to supply cheap import will compete with new domestic plants. Price of 
foreign electricity, however, is also expected to rise when European excess capacities will be 
diminishing. This process is partly affected by the gradual phase-out of German nuclear plants as well 
as unbundling vertically integrated German utilities and preventing them from cross subsidising 
electricity production28. 
 
This course of developments entail that imported electricity on average will no more be cheaper than 
domestic generation. The result of this development is ambiguous: on the one hand it favours building 
large scale, central generation plants. On the other hand as general competitive price level rises, some 
lower cost DG may also benefit, especially in a regulatory environment with no or low scale support 
mechanisms for RES-E and CHP. However, in the medium run support policies are not expected to be 
weakened, and DG generation costs are neither expected to sink below the long run generation cost of 
CG (i.e. the competitive market price29), therefore no major impact of such a development would have 
on the future of networks and the roadmap proposed in the following chapters. 
 

4.3 Some critical points in the development of the electricity system 

4.3.1 Nuclear power gets objected/nuclear capacity drop-outs 
 
The one single nuclear power plant at Paks produces some 40% of Hungarian electricity. Therefore the 
decision on its fate will substantially affect the whole electricity system. The plant consists of four 440 
MW blocks. These blocks will reach the end of their originally planned lifetime gradually between 
2012 and 2017. Decision on whether extending or not their operation by means of a major 
refurbishment however must be made still this decade. Until spring 2003 the Hungarian public was not 
particularly sensitive or hostile to nuclear energy, and prospects for extension were very likely in the 

                                                 
27 The 3.6% RES-E target is the only official DG related target having been set so far. The rest are drawn by the authors 
without  
28 Vertically integrated utilities keep electricity prices under long run MC and subsidise this from monopoly pricing of 
electricity distribution. They do so to raise barrier to entry for new entrants in electricity production. 
29 The long run generation cost of CG (in relation with market demand) only determines the competitive price as long as DG 
penetration is low. At higher DG levels the market price is also affected by DG penetration and - if the support scheme is not 
a guaranteed feed in tariff – also by its marginal costs. 
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promise of “cheap” electricity.  However, then a major fault occurred30, which was classified as a 
grade 3 fault (on the international 7 grade scale).  This fault raised the concerns of the public, and now 
the chances for keeping Paks in operation after next mid decade are unpredictable. Another such 
nuclear capacity drop-out would be likely to cease speculations on extension. 
 
Non-extension of Paks would open possibilities for DG, although gas CCPs and even coal would have 
a good competitive situation. Due to heavy local public opposition coal based plants seem to be 
blocked till the end of this decade, however as an economic alternative can re-emerge in the next 
decade, especially if cheap nuclear electricity (or similar amount of import) can be ruled out. In such a 
situation the regulator must be and by then probably will be aware of the importance of the level 
playing field for DG so that an efficient generation mix would follow the nuclear phase-out. In this 
situation DG would compete with gas CCP, open-mine brown coal based plant(s) and cross border 
capacities. If the nuclear plant is dismantled and coal cannot manage to come back in the next decade, 
the dominance of gas plants may pose a problem for gas based DG due to energy policy makers’ 
apprehension towards an undiversified supply system with too much reliance on natural gas. 
 

4.3.2 Natural gas pricing policies 
 
Gas price for household and District Heating (DH) gas use is expected to rise due to the elimination of 
subsidies for household heating purposes.  For DG it is a crucial development whether in the heat 
market district heating can hold its positions or not. For households – due to the artificially low gas 
prices - so far it has often been worthwhile to detach from the DH system. This independence comes at 
a price: it has a social cost of lost energy saving/electricity generation possibilities and poorer 
environmental performance31. The value of energy saving actually can be internalised just as CHP 
investors often do it nowadays: DH prices can be offered at a very low price, lower than the price of 
natural gas, especially as long as CHP electricity is subsidised so generously as today making cross 
financing possible. The environmental impact is a tough issue as households will not be subject of the 
EU GHG trading scheme, and neither face emission taxes (which is imposed on already quite small 
non-household emitters). Households (but also DH) are also exempt from the recently introduced 
energy tax on natural gas. Imposing an energy tax on households or correcting the asymmetry in 
internalising environmental costs32 in other ways does not seem politically viable in the coming years, 
and this may cause a hard time for DH (and DH related DG). 
 

4.3.3 Successful liberalisation and fair market access 
 
A slow down of market opening vs success in capacity release from MVM from PPAs, both for the 
product and ancillary market can be a critical point in the course of market integration of DG (for 
details, see section 6.2.1 in the Roadmap chapter). Also, an early establishment of a liquid electricity 
exchange could have a significant role towards a level playing field, especially if the feed in tariff 
system is replaced by other support mechanisms (TGC or premium system). Fair participation 
conditions for DG in the ancillary services market is also major factor in later DG development and 
penetration. 
 

                                                 
30 The fault occurred when a French firm wanted to treat the fuel rods - extend their lifetime - by a recent, not yet proven 
technology. Since then the rods have been lying broken on each other in water, and their safe taking out is a technical 
challenge. The block affected is expected to be out of order for more than a year. 
31 Poorer environmental performance of individual gas heating relative to that of DH is an often-cited opinion still to be 
tested.  Many DH systems feature a significant delivery loss of heat (up to 20%), thus without electricity generation and the 
related primary fuel savings, at the end of the day emissions might not be lower at the DH plant than those from individual 
household heating solutions. 
32 For example, emission taxes are imposed on DH companies, whereas households are not subject to these. 
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4.3.4 Tolerated penetration level of windmills 
 
The MoET has deemed approximately maximum 100 - 150 MW wind capacity as still manageable by 
the system operator. However, plans for much more capacity are queuing for permits or being 
prepared by investors recently. If more wind plants are realised, that will raise the ratio of intermittent 
sources above 1-2%. This – despite still being a slight level - would be a new challenge both for the 
system operation and the regulator, especially in the light of the clumsy night time controllability of 
the system.33 The former should respond with strengthening reserve and import capacities, whereas the 
latter with altering the RES-E support system. The big issue is that how the aforementioned 
MoET/ISO opinion – certainly true in the short term only - will be translated into (support or 
permitting) policies and regulations. Nonetheless, at such low levels of wind penetration ISO fears 
seem to be exaggerated for the long term, even if they are valid for the very near term. 

                                                 
33 Due to the low night-time demand, high share of nuclear electricity output and overgenerous nighttime feed in tariff for 
CHP DG and RES-E, it often occurs that the nuclear plant has to be down adjusted. This is not optimal either from technical 
or economic point of view. The short run marginal cost (SMC) of nuclear generation is 3.2 EUR/MWh, less than 10 % of the 
SMC of the feed in tariff. 
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5. FUTURE STATE OF DNO AND DG REGULATION 

 
This chapter gives a summary snapshot of the status of DG and network regulation at the end of the 
next decade (the time horizon of the Sustelnet Project is 2020). Here the overall vision is put forward 
only; details are given later in the chapter on the Roadmap, which describes the regulatory steps and 
their background from 2005 onwards (for details of the final “stage” see especially the section on the 
period between 2013 and 2020). 
 

5.1 Scenario developments – EU harmonisation and policy status 

 
EU harmonisation of electricity markets is advanced with Hungary fully integrated into it, and there 
are strong incentives for DG; ambitious national policy targets are derived from also ambitious EU 
targets, and they translate to practical opportunities. DG comes out from protected niche status, has a 
wider penetration but will not be likely to reach 20 %. A threefold growth of DG relative to its current 
level, that is a goal of 17% DG generation relative to gross consumption seems realistic by the end of 
the next decade. This share requires also some moderate penetration (c. 1%) of new technology, 
mainly fuel cells, beside the projected development of “traditional” renewable capacities. 
 
The main support mechanism will have ceased to be guaranteed access at guaranteed price; instead 
support policies provide equal chance to access the electricity markets (i.e. 1. the “product” market, 2. 
the ancillary services - reserve market) at equal chance with other producers. This way DG competes 
with CG and related distribution activity of it in the wholesale and ancillary services markets. This is 
achieved by applying tradable green certificates (TGC) for RES-E, and no support at all or “just” a 
premium for CHP over the wholesale competitive price. The capacity thresholds of participating in the 
ancillary services are cancelled. Also, whatever support policies are chosen for RES-E and CHP, the 
threshold of minimum 0.1 MW capacity is cancelled. The shallow connection costs, ancillary services 
support, measurement, certification and other transaction costs should be charged to DG and then no 
separate administrative size selection is justified. A major apprehension towards (a significant segment 
of) DG, its non-controllability will decrease on the side of decision makers and the System Operator: 
besides progress in scheduling and DG controllability, the limited flexibility of the Hungarian 
electricity system will improve due to structural changes forced by market prices. The structural 
change will involve a shift from purely baseload plants to adjustable peaking plants, mostly gas 
turbines, and it will be driven by the higher value of peak power and the prices achievable in the 
ancillary market for quick load following power availability. 
 
The non-natural monopoly segments of electricity and gas markets are fully liberalised, with much 
less cross border capacity constraints to electricity imports, and allowing gas supply from sources 
other than Russia. The latter is important for the easing of a main energy policy obstacle of natural gas 
based DG: the political risks arising from undiversified gas supply. The competition constraining 
factors in the electricity market will have ceased by the second half of the next decade: PPAs 
concluded in the late 90’s and early 2000’s to expedite privatisation will expire, and there will be 
enough free capacity to supply the competitive market. Further cross border capacities will be built 
both from public and private capital to facilitate international trade. This will reduce arbitrage 
possibilities that currently are significant for imports due to expensive domestic generation. Electricity 
prices in the EU are expected to be higher with carbon emission trading than without it (in real terms) 
as carbon costs add to marginal cost of generation. However, this only has a beneficial effect to RES-E 
relative to a situation in which there is no ambitious TGC or feed in tariff support schemes in place34. 

                                                 
34 As long as RES-E prices or the TGC premium is so high that RES-E yields higher profits than the electricity in the 
competitive market, it does not matter if competitive electricity prices rise. As to the TGC premium, TGC price decreases if 
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Natural gas prices are not likely to be much higher with emission trading, which is beneficial for gas 
fuelled DG. The reason is that although some fuel switch is expected towards natural gas away from 
more carbon intensive fuels, nonetheless natural gas price is usually higher anyway than what would 
be justified by marginal cost of extraction due to collusion in the oil markets.35 
 
In line with full electricity market liberalisation, the roles of the current mammoth utility MVM 
Holding are at least legally unbundled; part or whole of its generation activity is ceased or privatised 
(probably except for the nuclear plant, if it is still in operation) by then, its regulated market wholesale 
activity is ceased and MVM’s trading activity is only followed in MVM’s recently set up free market 
trading company, while its TNO role is integrated with the ISO. 
 

5.2 DNO regulation 

5.2.1 Vision of distribution networks towards 2020 
 
This stage is envisioned as a close predecessor of and transition to the active network concept (see the 
Box below). A full-fledged active network stage will not be achieved yet, but the incentive regime is 
aimed at driving the distribution system towards it. As DG output is less than 20% (most likely around 
17%) in gross consumption with intermittent sources being only around 5%, well-managed 
modernised distribution networks can still satisfactorily fulfil their tasks. Policy drivers and 
technological development in DG, ICT, power control, protection and distribution technologies are 
expected to lead to higher DG penetration in subsequent years. This stage is characterised by cell IV B 
in Figure 2 (see next chapter) in that the  
 
• network is still closer to the passive concept,  
• nonetheless innovation is intensive and results are utilised in daily DNO operation, 
• DG penetration is moderate yet, 
• but regarding market access cell IV C is more appropriate as besides the wholesale market, DG 

already actively participates in the ancillary services markets as well. 
 
In short this is an innovative predominantly passive network stage, in a transition to the active network 
stage, which can be reached only beyond 2020. Innovation and incorporating its results in DNO 
operation are encouraged by various measures (see for example in 6.3.2.4 and 6.4.1.1). The DNOs are 
service oriented with several quality indices built in the UoS charge.  A sophisticated PBR36 adjusted 
revenue cap is the basis of the UoS charge instead of the current price cap system, as the latter 
provides incentives for maximising sales and counter incentives to customer side DG. DNOs behave 
as profit maximising, optimising entities: they look for the least cost solution at any given distribution 
quality or the highest quality at a given cost. The incentive system motivates them to be service and 
quality oriented vs sales orientation. Therefore quantity of electricity distributed plays a less important 
role in generating DNO profits. DNOs provide some types of differentiated services at differentiated 
UoS charges in response to diverse customer demand. 

                                                                                                                                                                      
competitive electricity price increases, keeping the “RES-E price” (overall revenues per MWh) on the same level. RES-E 
would only benefit from a massive competitive electricity price increase, in a situation when the necessary premium at the 
obligation level would turn into negative. 
35 Natural gas prices move together (are correlated with) with oil prices. 
36 The term performance-based regulation (PBR) describes regulatory approaches that rely on financial incentives and 
disincentives to induce desired behaviour by a regulated firm. PBRs generally are offered as alternatives to more traditional 
cost-of-service regulatory practices. PBRs are typically designed to achieve better outcomes in the key areas of lower costs, 
improved service and a more rational allocation of risks and rewards. Regulatory interest in PBR largely reflects 
dissatisfaction with cost-of-service or rate-of return regulation, especially the perception that cost-of-service regulation stifles 
utility innovation and causes utility managers to be more responsive to their regulators than to their customers. From a 
utility's point of view, a PBR may offer an opportunity to achieve higher profits, more flexibility and less risk. (Moskovitz, 
David et al: Distributed Resource Distribution Credit Pilot Programs: Revealing the Value to Consumers and Vendors, 
September 2001, The Regulatory Assistance Project, 2001 www.raponline.org) 
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Level playing field is achieved in the sense that the regulatory and market environment does not 
discriminate against DG; DG – merely based on its total system costs and benefits – competes with 
centralised power generation on equal grounds. Area and time specific costs and benefits of the 
electricity system is being explored, used in planning and reflected in prices and can be compared to 
those of DG. For the latter, also potentially realisable benefits that is services that DG could provide 
are also taken into account, that is DG has a fair access to ancillary services market (to the extent 
technically possible). Also numerous other external electricity related benefits, for example, reducing 
network losses, that DG causes to DNOs are compensated for. Thus the design of the regulatory 
framework tends to cease regulatory and (electricity) market failures so that DG can achieve its 
optimal penetration. We have applied the following basic “operational” principle in preparing the 
roadmap: share benefits, not take away fully from the DNO (e.g. the compensation for network losses 
should not be full), and neither leave them all with the DNO. Former regulatory barriers are removed, 
DG support mechanisms are aimed at correcting remaining externalities and recognising other DG 
merits such as external environmental benefits or promoting technological progress.  
 
DNO and DG-DNO relationship regulation is guided by long term economic efficiency criteria in the 
broad sense. The overall objective is to enhance consumers and society’s well being via better and 
cheaper service and at the same time preserving environmental values. The incentive system is such 
that it makes the results of private DNO profit maximising converge with social net benefit (welfare) 
maximisation, that is optimal DNO behaviour induced from the whole society’s point of view. In other 
words, DG and network related market externalities are (gradually) eliminated.  
 
There are differing opinions as to whether the traditional CG-transmission-distribution systems or 
supply systems with active networks and high DG penetration are efficient. As knowing technological 
developments and cost of new technology (for example cost of new information, control and 
protection technologies) is impossible even in a ten year horizon, one cannot determine this debate. 
However, tendencies can be seen: economies of scale in generation has decreased in recent decades: 
few MW DG units are only 20-30% more expensive per MW than 100 MW units, the current optimal 
size. A few decades ago optimal plant size was in the order of 1000 MW. If ones consider the shorter 
lead-time of DG, the 20-30% extra cost easily disappear in present value. Also, distribution systems 
with high DG penetration offer a host of (potential) system benefits (as well as extra costs) currently 
accruing to (incurred by) DNOs or not utilised at all. With technological developments such benefits 
can be enhanced, better exploited and allocated in a more motivating way for both DNO and DG 
operators.37 Cost of ICT and protection can significantly go down; in this case active networks with 
DG have a good chance to be cheaper than the “traditional” (current) system. 
 
Even if in the LR the active network is cheaper and/or more reliable, it seems impossible to suddenly 
change the distribution system similarly to a greenfield exercise. The economic criterion for a 
premature (before amortisation) replacement is very strong: the present value (PV) of the operating 
and maintenance cost of the current distribution assets should be larger than the PV of the operating 
and maintenance and investment cost of the new technology (active network). Though not a zero 
probability event, we exclude this. Then – still assuming that the active distribution system is the 
efficient solution in the long run - the question is: is it possible to shape the current system towards the 
active network with a gradual patchwork? The answer seems to be yes, though at a higher cost than in 
a hypothetical case of no DN already operating.  
 
Consumers should also benefit from a cheaper distribution system via cheaper tariffs for the same 
quality of service or via higher supply quality, which they value accordingly. In a more holistic view, 
it is the unit cost the consumer face for every kWh consumed that should be minimal at the required 

                                                 
37 For example, avoided network costs, might not provide private (DNO) benefit if there is a “cost plus” type regulation in 
place; even gold plating is the objective with a good guaranteed RoR.  For considerations of DNO regulation and for 
allocating costs and benefits also see Leprich, Uwe and Bauknecht, Dierk: SUSTELNET Working Paper 4.2, 
www.sustelnet.net). 
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quality. That is besides the distribution costs, generation costs (transmission costs for CG), and costs 
of ancillary services are also to be taken into account and minimal. 
 
Entry charges complement shallow connection charges to provide price signals for locating DG 
optimally in the network, where it brings the best net electricity system benefits as well as best 
economic result for both parties. Measurable or calculable DG benefits are recognised and rewarded 
individually, others are rewarded in some standardised way based on average values. The rewards (and 
costs) can be incorporated in the entry charges. The fraction of system costs caused by DG that 
remains not taken into account in the entry charges are socialised in the consumers’ UoS charges. Due 
to its importance, in section 5.2.2 the concept of entry charges are described.  
 
All in all the regulation is more light handed vs heavy handed, giving more flexibility for DNOs to 
optimise their operation both in terms of their costs and supplying services. Parallel to this, there is 
also a shift from ex-ante towards ex-post regulatory authority supervision “philosophy”. This requires 
the creation and maintenance of a well-designed, well-functioning appealing system for those who feel 
offended. Also, in charge setting and determining connection conditions, DNOs must be generally 
guided by the regulator, so that no large scale uncertainties arising from ex-post reviews and potential 
rejections could hinder network investments and DNO measures. 
 
As to the regulatory roles, more independence is given to the HEO. Easy reversibility of its resolutions 
by appeals to the MoET is ceased. The political cycles have less impact on appointing the president of 
the HEO. Thereby the independence for the president of the HEO is confirmed. 
 
Box 1 The active network concept 
 
Active networks are considered as facilitators of DG, i.e. they consider DG as an integrated part of 
regulatory models. Active Networks work under the premise that passive distribution networks evolve 
into actively managed networks. Consequently, active networks do not merely supply power but 
connectivity, in other words, the network should not be considered as a one way tree structure power 
supply system, but as a meshed highway system that provides connectivity between points of the 
actors connected (generators, consumers). DNOs become entrepreneurs; business oriented firms that 
should gain from connections and be incentivised to keep costs down, meet performance outputs, 
satisfy differentiated consumers’ needs, and optimise between distribution, distributed generation and 
demand side management. They also seek flexible solutions. It reacts in an innovative way both in the 
short and the long term (dynamic optimisation). Despite a higher allowable rate of return for 
innovation investments to reward higher risks, due to overall efficiency gains active networks may be 
a lower cost solution than current systems to satisfy consumers needs. Moreover, when possible, the 
costs and benefits of DG are efficiently allocated. As an example, avoided network losses in most 
cases can be measured individually under active networks. The transformation into active networks 
presumes a high advance in ICT, control and protection technologies. For details, see Van Overbeeke, 
F. and Roberts, V. (2002) or Bach P-F. et al (2003)38. 
 

5.2.2 The entry charge 
 
The entry charge is a use of system charge for feeding into the network, and it can have a positive, 
zero or negative value reflecting the perceivable value of DG for the DNO at the given location.  It can 
be an annual payment based on capacity or proportional with energy fed in. The entry charge can be a 
tool for avoiding that prohibitively large connection charges are charged up front, but it should be in 
essence deep charging spread over the lifetime of the DG plant (annualised deep charge taking into 
account an appropriate discount rate). This way, it is a restructured deep charge, and gives locational 

                                                 
38 Van Overbeeke, F. and Roberts, V. (2002); "Active Networks as facilitators for embedded generation” COSPP, March-
April, 2002; or Bach, P. F. et al. “Active Networks as a tool to integrate large amounts of distributed generation” Paper for 
the conference ”Energy Technologies for post Kyoto Targets in the Medium Term” Risø, Denmark, 19-21 May 2003. 
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incentives similarly to up-front deep connection charges. If at a particular site DG generates more 
benefits to the DNO than the costs of reinforcement, a negative entry charge will be set and it will 
attract DG investors. If individual costs and benefits cannot be yet measured, some rule of thumb 
calculation methods will be used based on particular parameters of the DG, the network and load in 
the area of interest.  
 
If calculation of individual entry charge required prohibitively high costs, then a few (discrete) steps 
positive and negative entry charges (exit charges) can be set to be chosen from based on criteria given 
by the regulator. Alternatively, even continuous entry charges are possible, if knowledge by then can 
provide some functions that tie measurable network and DG parameters to non-directly measurable 
benefits. Entry charges are analogous with a generator paid UoS charge if it is annual or MWh based. 
It is a crucial issue how regulation can operationalise entry charge setting so that DNOs cannot abuse 
it by their monopoly power. 
 
There is a whole range of options for connection charges between shallow and deep connection 
charges. Deep charges are economically correct, but may only be used when the deep costs are 
measurable and either observable or revealing them is in the best interest of the DNO. An entry charge 
may be an alternative to deep connection charging in a practical aspect, too. Namely, when deep 
charging is too complex or controversial, the DNO together with the regulator (or by the guidance and 
later approval of the regulator) can provide some standardised and only approximate locational 
signals. The difference between deep and shallow connection costs would eventually be socialised and 
paid through the use of system charges by the customers (Mitchell, 2002). The interest of the DNO 
this way is not threatened, and economic efficiency is only harmed due to imperfect locational signals 
to the extent information is imperfect. 
 
The DG operator initially pays the shallow connection plus entire entry charge associated with the 
strictly necessary investment, but when later further connections are made, entry charges (as well as 
the shallow connection charges) are recalculated (reduced) and shared between all the connections. 
This way a latecomer is prevented from freeriding on the first mover. 
 
The Renewables Directive39 requires Member States to ensure that DNOs’ charging is not 
discriminatory. It still allows for different connection charges when connection costs are different, 
therefore deep charging or accordingly differentiated entry charges are consistent with the Directive40. 
The Renewables Directive allows for Member States to require DNOs to bear some of the connection 
cost, which then is passed on to consumers. This is a tilt of the level playing field in favour of DG, and 
seems only justifiable in the niche market stage. We do not recommend such a requirement for the 
second half of the next decade unless deep charges cannot be ascertained and tied to the DG plant in 
question41.  
 

                                                 
39 Directive 2001/77/EC of The European Parliament and of The Council of 27 September 2001 on the promotion of 
electricity produced from renewable energy sources in the internal electricity market. 
40 Jørgen Abildgaard, Magnus Hindsberger, Eirik Borstad Lilledahl: Regulatory Road Map for Denmark, Sustelnet Work 
Package 5, Econ- Denmark, ECN, the Netherlands, 2003. 
41 In this case, as was already mentioned, socialising the charge is the solution. 
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6. ROADMAP 

 
This road map describes regulatory steps and direction that we recommend, and even though it is 
likely that the exact path will alter, there are some economic fundamentals sense that makes it robust. 
 
The principle of regulatory road maps can be derived from technology road maps42. Technology road 
maps describe possible routes of technology development and show the probable date of market 
introduction. Technology road maps also indicate the intermediate steps and timing of technology 
development. In the context of the SUSTELNET project the road map is a guide to the development of 
electricity regulation proposing the regulatory actions and developments that are necessary to reach a. 
desired status of DG and networks. Furthermore, the road map indicates the timing of regulatory steps 
where possible. The timing of these steps depends on key developments in the electricity sector. It also 
depends on the penetration of DG in the electricity market since high penetration may drive certain 
regulatory developments, while at the same time regulatory change can be a prerequisite for higher 
penetration. For broadly determined timing we used the regulatory periods, for which DNO related 
regulation is time to time revised and adjusted anyway. 
 

6.1 The Hungarian regulatory roadmap scheme 

 
This section describes steps that can carry the Hungarian electricity system from its current situation, a 
cost-driven incentive regulatory framework with moderate market access of DG (II-B in Figure 2), to 
an innovative, but yet a predominantly passive network system with moderate market access of DG 
(IV-C in Figure 2). The steps are descriptions of snapshots in the different regulatory periods. They 
describe the regulatory framework and market access of DG in general and specific issues affecting 
DG in particular. The scheme for defining the starting point and regulatory steps for the roadmaps is 
established through a combination of the stages of network regulation and the stages of market access. 
The arrows in Figure 2 indicate the possible route for improvement of the regulatory framework. The 
dotted line indicates some ambiguity: penetration and market access does not necessarily correlate, so 
in terms of market access the target is level playing field that is cell IV-C. On the other hand, 
penetration is expected to remain moderate-medium till 2020, which results in selecting target cell 
IV B.  
 

                                                 
42 For example: Electricity Technology Roadmap, EPRI, 1999 
(http://www.epri.com/corporate/discover_epri/roadmap/index.html) 
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Figure 2 The Hungarian regulatory roadmap scheme 
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6.2 Stage 1 January 2005 – December 2008 

 
As was said in the starting point chapter the present DNO regulation is a somewhat refined version of 
a cost driven incentive regulation: a “cost plus” (rate of return, RoR) and price cap hybrid with some 
adjustment rules for the UoS charge to motivate better service quality. Thus the starting point in the 
roadmap scheme is somewhere at the borderline between cells II A and III A and by the end of this 
period status of regulation and DG will definitely be III A by strengthening performance based 
regulation (PBR) (Figure 2).  
 
In the first regulatory period addressed in this roadmap no major change is proposed in DNO 
regulation. The penetration of DG – despite its steady growth - is still expected to remain at a low 
level with generation staying below 10 % relative to both gross and net consumption. The changes 
proposed however are important preparatory steps to prepare the road towards later goals. Besides 
DNO regulation other steps strengthening the electricity new market structure are essential to create a 
level playing field for DG. We divided the proposals – somewhat arbitrarily – into the following 
categories:  
 
• The broader electricity system or market related, 
• network specific, and more specifically  
• DG specific regulatory steps. 
 
Developments in the electricity market and general DNO regulation obviously creates 
incentives/disincentives for DG as well. Measures in the DG specific regulation category are also 
mostly related to DNO regulation as a subset concerned specifically with the relationship of DG and 
DNO. 
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6.2.1 Regulatory steps related to the broader electricity system  
 

6.2.1.1 Supply and market opening – product market 

The market that has been partially opened in line with the Electricity Directive is rather thin and 
wobbly, and bears the burden of the inertia of the past structure, regulation and practice. So as to 
harvest the potential benefits of the liberalised market, competition must be safeguarded. We strongly 
believe that a competitive market environment with clear, transparent and cost reflective market 
signals for centralised generation are also essential for DG so that it can later catch up and penetrate 
into the wholesale market with equal chances43.  As was already described 80-90 % of the capacities is 
reserved by formerly made long term PPAs between MVM, the pubic wholesaler and numerous power 
plants. These PPAs were made at prices higher than what would be competitive now, therefore it costs 
more to (captive) consumers than a cost effective system (a competitive market) would cost. Also, 
these contracts strongly limit capacities that can offer electricity in the free market thereby hindering 
that eligible consumers in larger numbers choose to leave the regulated market. The time horizons of 
many of the contracts are rather long, stretching well into the next decade, therefore even full formal 
market liberalisation in itself cannot remedy the situation. Recent regulatory push was not sufficient 
for the PPA holder MVM to fulfil its capacity relieving obligation, therefore more effective measures 
have to urge it to release (by contract renegotiations or auctions) further capacities. MVM is obliged to 
put capacities to the disposal of the free market in the pace as consumers would move over from the 
regulated market to the free market The gradual release of capacities from PPAs is an essential 
condition for achieving effective competition in supply. Although the stranded costs related to it44 are 
built in the system charges, the process is delayed. The paradox situation of artificial scarcity in 
generation capacity, when actually there are significant excess capacities in the system, should be 
ceased.  
 
One of the main conclusions of the National Sustelnet Forum was that it is very difficult to remedy a 
heavily distorted system (e.g. long term PPAs, regulated gas prices, subsidies to DG etc.).  The catch 
is that some of the distortions are impossible to remove (for example, due to high compensation to be 
paid should PPAs be dissolved), while additional measures will only partly correct existing distortions, 
and they will also introduce new distortions. All the necessary institutional and regulatory changes can 
take even decades. 
 
As regards cross border capacities both physical and regulatory conditions are better, but here the long 
term import contracts of the public wholesaler should be tended into the auction system. The auctions 
should be bilaterally co-ordinated with the system operators of the neighbouring countries. 
 

6.2.1.2 Supply and market opening – ancillary services market 

Another impediment of the formation of the well-functioning market is the distorted ancillary services 
market. Primary, secondary and other reserves are channelled in the same PPAs as described above, 
therefore in essence there is one seller (MVM) and one buyer ISO. This is by no means a real market.  
Ancillary services are too costly, but still its function is distorted in that it often serves consumers 
extra demand that should normally be supplied by the product market. Thus the limited availability of 
generation capacities for the competitive market segment also distorts the ancillary market. A first step 
in creating a real market for ancillary services should be to divide PPAs to product contracts and 
ancillary services contracts.  MVM would continue to hold the product contract portfolio, but ancillary 
services contracts would be transferred to the ISO. Then with renegotiations several competing plants 
could offer supplying ancillary services to the ISO. It is essential for DG, too to make the ancillary 
market more efficient, and thus balancing power cheaper, especially as regards intermittent 
renewables.  
                                                 
43 On the short run however, artificial capacity shortage for the free market (and excess capacity in the regulated market), can 
even be favourable for DG in a non-feed tariff system where DG has no barrier to entry to the wholesale market. 
44 The power plants will have to be compensated if capacities covered by PPAs are released. 
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Both for the ordinary and ancillary markets transparency and data availability have recently improved 
due to the website of the ISO and the public wholesaler, but still there is a lot to improve to facilitate 
competitive supply. 
 

6.2.1.3 Unbundling and reorganisation  

The current symbiosis of the public wholesaler and the TNO in one company should be ceased. After 
separation, it would be expedient if the TNO would merge with the ISO to form a TSO. After 2007 - 
that is full market liberalisation – maintaining a public wholesaler45 seems unjustified; this segment 
can be integrated into and/or continued in the already existing trader subsidiary of MVM. MVM 
should also detach its production capacities that is its nuclear, coal and cold reserve gas plants. 
Decision makers should consider the possibility of privatising MVM’s trading and fossil based 
generation segments. 
 

6.2.1.4 The electricity exchange 

As an organised electricity exchange exhibits some public good features, the state should facilitate the 
creation of it. The main public benefit of the electricity exchange is that it improves transparency. 
Hungary is a small country, therefore on a pure business initiative the electricity exchange is not likely 
to be formed. Once it has been created some transactions could be obliged to be executed there, for 
example the purchase of network loss compensating electricity or sales of the public wholesaler. 
 
All in all the transparency and liquidity of the market should be improved otherwise investors 
decisions will be burdened with more uncertainties and this could negatively affect long term 
reliability of supply.46  This is valid both for centralised and distributed generation. 
 

6.2.2 Distribution network regulation specific steps 
 

6.2.2.1 UoS charges 

Currently the UoS charge is uniform across DNOs. So as to facilitate local price signals, a rough first 
step is to introduce DNO specific UoS charges (six DNOs - six regions - six different charges). By this 
there will be a clearer picture of regionally differing costs, both for the regulator and the DNO itself, 
as it will have to support its case with thorough review and calculations. Also DNO developments will 
be distributed more efficiently in the country, since incremental customers will meet charges more 
closely reflecting real costs. As generators currently do not pay UoS charge, the impact on DG is 
expected to be somewhat more efficiently locating and sizing DG on the customer side of the meter47 
(“auto production”). However, this still will not be a high resolution system, it can only be regarded as 
something that tilts the way of thinking about efficiency, equity and regulation. 
 
In the price caps DNO cost benchmarking analyses - especially through observing some explanatory 
variables that may cause regional differences - could be utilised, but results would not be directly 
linked to setting the UoS charge.  
 
The structure of UoS charge should further be adjusted towards performance based regulation. An 
adjustment would be the introduction of further performance incentives as well as tying the existing 
three outage related indicators more directly to the UoS charge. A quantity type indicator would 

                                                 
45 The public wholesaler mainly serves the regulated market, which will no longer exist after 2007. Another firm, MVM’s 
trader subsidiary already competes in the free market with other traders, and this subsidiary can take over and continue any 
trading activities after 2007. This would require a legal rearrangement of PPAs, as MVM is the holder of the PPAs. 
46 Kaderják, P., “Initial Experience of Market Opening” In Hungarian. Hungarian Energy Office, August, 2003 
47 This is because customers can reduce their energy volume related UoS expenses if they substitute autoproduction for 
purchasing electricity and delivery service. 
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recognise and reward higher numbers/capacity of DG connections. Thus DNOs could also be 
compensated for the higher transaction costs they face when they have to negotiate a large number of 
small generators instead of only purchasing power from a bulk transmission supply point or from a 
few larger DG to their liking. Transaction costs are also real economic costs though, and they should 
be incorporated in decisions, if decisions are to be optimal. Therefore such an incentive is to be 
regarded as a temporal tilt of the level playing field (“positive discrimination” of DG). As an 
additional quality of service incentive, customer satisfaction index could also be topped on the basic 
UoS charge. 
 

6.2.2.2 Connection charges 

As regards connection charges, no major change is proposed in this phase, but the ambiguities in the 
connection charge decree should be settled as early as possible, even before 2005. The settlement 
should unambiguously state how and where the borderline is drawn for shallow charging (which is the 
intention of the regulator). 
 

6.2.3 DG specific regulatory steps 
 

6.2.3.1 Sharing of costs and benefits of DG 

As a basic principle, we apply the following rule throughout this roadmap: any (traceable and 
quantifiable) external benefit that a DG plant brings (or collectively DG plants bring, in cases when 
individual identification of benefits is inexpedient) to the DNO should be shared between the DG 
operator and the DNO. Most of these benefits should accrue to DG, but enough incentive should be 
left with the DNO to make it interested rather than hostile towards DG connection48.  
 
In a “perfect information” world, this could easily be transformed into optimal deep charging, where 
all costs and benefits would be charged and added together, and the net result would be the deep 
charge for generators. Its structure could be built up in several ways, the most realistic would be an 
upfront component (e.g. connection related investment costs) and an annual component (operating 
benefits and costs). When all costs are charged to DG, then in theory there is no need to share the 
benefits with the DNO (DG could take it all), as disincentives for the DNO are removed by DG paying 
for all the burden it causes. However, we are far from perfect knowledge about the benefits (and costs) 
that DG generates, and practical proposals to solve the problem will be put forward in several parts of 
this roadmap. Ideally, with improvements in knowledge and measurement technologies, the incentive 
components can be refined so that they drive the system to converge towards the above-mentioned 
optimal state. 
 

6.2.3.2 Avoided network losses 

Currently applied measurement or calculating methodologies do not allow ascertaining individual 
contribution of DG in reducing network loss. This contribution varies depending on the load near the 
DG plant. DG may even increase network loss if during low load periods it causes the power to flow 
backward from load areas towards substations where it flows through transformed up. As long as 
measurement technologies are prohibitively expensive, and DG penetration is low, recognising 
avoided network loss in a simplified way is recommended. As a first approximation, the neglecting of 
line losses, but accounting for avoided transformer losses could be pursued. For example, connection 
(voltage) level and DNO dependent percentage values (annual average loss percentage in 
transformers) could be set for transformers and applied to those network segments and DG plants 
where alteration of power flows does not occur, and then simple multiplication by the relevant DG 

                                                 
48 Theoretically, the value of positive externalities should fully accrue to DG, which generates them so as to gain an optimal 
level of DG activity in the electricity system. However, this would keep or turn DNOs hostile to DG connections because 
they are not compensated for some of the costs generated by DG. Therefore they regard the external gains as a partial 
compensation. 
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output would approximately give the avoided network loss. These plants usually connect to the 35, 20 
or 10 kV network, thus transformators of 120/35, 120/20 and 120/10 should be surveyed, which is a 
manageable task as there are around 50-100 of them in each distribution network.  
 
Avoided transmission grid use is also recommended to be taken into account. The difference between 
the transmission fee revenue collected by the DNO and the part of it transferred to the TNO should 
partly accrue to DG instead of leaving the whole surplus at the DNO. The revenue is collected on the 
basis of the volume of actually distributed energy; however, the energy distributed can also originate 
from DG beside the transmission network. TNOs are only compensated on the basis of their supply to 
the DNO. At the beginning of a regulatory period, there is no financial surplus or deficit for the DNO 
in Hungary, as the transmission charge is differentiated according to whether the DNO or the TNO 
collects it. Actually, with equal charging deficit would be generated for the DNO as distribution loss in 
Hungary is greater in each distribution network than output of DG in that particular network, thus 
energy volume distributed is less than that fed from the TNO. This is compensated by a transmission 
fee higher on the DNO side than on the TNO side (and this latter lower value is applied when the 
DNO transfers transmission fee revenues to the TNO) yielding zero financial balance for the DNO at 
the beginning of each regulatory period. With current charging rules therefore in Hungary surplus for 
the DNO derives only from DG connected after the cost revision and only for the duration of that 
regulatory period. DG additions could be rewarded by transferring part or the entire surplus to them. 
When DG feed-in exceeds distribution network losses, then transmission charge collected by the DNO 
can be reduced under that collected by the TNO, or the surplus transferred to DG. 
 

6.3 Stage 2 January 2009 – December 2013 

 
In this stage major regulatory changes take place. Performance based DNO regulation is further 
refined, structural changes are effected in the charging system, locational signals are provided for DG 
and they are brought forward from the protected niche market to enter the wholesale market. 
Innovation is motivated. Penetration rate exceeds 10% as regards the share of DG generation relative 
to both net and gross consumption. This stage is indicated by cell III B in Figure 2. 
 

6.3.1 Distribution network regulation specific steps 
 

6.3.1.1 Extension of the regulatory period 

The first apparent DNO regulation measure is the extension of the regulatory period from 4 to 5 years. 
The longer the regulatory period, the better it is for investment stability, and in particular for research 
activities. It is known from innovation theory that longer appropriation times have a beneficial effect 
on innovation. The efficiency gains achieved by a DNO over the X factor required by the regulator can 
for a longer time accrue to the innovator. Network innovation is essential in creating the technical 
possibilities of integrating a large level of DG, as well as to secure long term efficiency of DNOs. 
There is a risk also in extending regulatory periods, if a regulatory miscalculation is made, or 
significant changes occur in input prices of DNOs, modifications can be effected later. Risks of 
regulatory errors will have been reduced by regulatory experience accumulated by 2009, and price 
risks will be reduced by Hungary adopting the euro in around 2009. Introduction of the euro 
eliminates exchange rate risk, which has been significant so far due to the volatility of the forint 
(HUF) and the high import intensity of DNO investments. A one year extension in itself is not a 
landmark step in promoting innovation, however it can indicate a regulatory intention towards this 
direction. In subsequent periods it can further be extended to six years or more, and more targeted 
innovation incentives can also be introduced (see below 6.3.2.4). 
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6.3.1.2 UoS charge: replacement of price cap by revenue cap  

In this regulatory period it is expedient to change the price cap on the UoS charge for revenue cap, 
while keeping the performance (quality of service, DG quantity) incentives that were already 
introduced to modify the UoS charge. With price cap in place the imperative of the DNO is to 
maximise sales, as this is the way to maximise profits in the short run. Fix costs make up some 75% of 
a DNO in Hungary (the 25 % variable costs are almost entirely made up of network loss). Capital (fix) 
costs do not vary much with sales, and can only be reduced in the long run. In the short run DG or 
energy efficiency improvements on the customer's side of the meter can harm DNO profits as it 
supplants DNO sales. Therefore general DNO response to customer side DG has been unenthusiastic. 
This apprehension has resulted in predictable DNO behaviours: First, posing difficulties and causing 
hard times to DG investors during connection negotiations. Second, intensively lobbying for rate 
designs to protect profits and discourage distributed generation. Third, promoting only those energy 
efficiency programs that manage load without reducing overall sales. On the other hand, revenue cap 
allows the adjustment of the UoS charge even within the regulatory period so as to offset lost sales 
volumes and keep revenues in line with the predetermined level. Thereby the costs of stranded 
distribution assets are eliminated or decreased. However, it also poses moral hazard: less effort is 
expected to be made before an investment decision to forecast DG penetration and to size network 
investments accordingly. Neglecting the risk of stranding assets in the future is likely to yield more 
than optimal network investment, which is eventually paid by customers.  
 
Once a revenue cap is set, it also maintains the incentive for cost cutting – say by welcoming DG 
where it reduces network loss.  
 

6.3.1.3 Benchmarking costs and performance 

Prior to setting the revenue caps, DNO cost benchmarking should be conducted, and the results – 
which should incorporate variables to adjust for differing operating environment/conditions - are to be 
linked directly to set the UoS charges49. Adjustments should also take into account higher costs due to 
higher DG level in a DNO area. Otherwise benchmarking may yield a charge system hostile to DG on 
the basis of short term or static efficiency, whereas an incorporation of DG at higher cost now may 
lead to a cheaper system in the long term (dynamic efficiency). Also quality of service indicators 
should be surveyed and benchmarked. 
 

6.3.2 DG specific regulatory steps 
 

6.3.2.1 Entry charges 

In this phase it is time to introduce the entry charge on top of the shallow connection charge. An 
annualised or energy based solution is proposed as opposed to an upfront payment, i.e. the deep 
connection costs are spread over the lifetime of the DG plant. The entry charge also includes some of 
the benefits DG generates for the DNO, for example the value of distribution cost deferral value or the 
DNO benefit due to avoided network loss. Other DG benefits can also be included (especially if there 
are mechanised and simplified guidelines issued by the regulator) or accounted for separately. Thereby 
the entry charge can be less than a charge merely reflecting deep costs. If DG is very valuable for the 
DNO, it can even implicate a negative entry charge. A design issue to decide upon is whether what 
benefits can be incorporated in the entry charge and what are to be kept and rewarded separately (for 
example, the value of avoided distribution capacity cost deferral is more appropriate to be included in 
the net entry charge than avoided network loss unless the latter is calculated in a simplified way. 
 
A big issue is to what extent the regulator should regulate, intervene and supervise the setting of the 
entry charge. According to the technical knowledge of the time, guidelines or a charging code should 
be issued as to at least what benefits and how could be incorporated into the entry charge (to the extent 

                                                 
49 The UoS charges continue to be differentiated across DNOs, a system introduced in the previous regulatory stage. 
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generalisation is viable). Apart from this, setting of the entry charge would be left to the parties, who 
could exercise their discretion in their contracts. If they could not agree, then they can appeal to the 
HEO, which investigates whether there was an abuse of bargaining/monopoly power on the side of the 
DNO and to whether the guidelines were respected.  
 
Another problem to solve is whether the entry charge should only be applied to new entries or also to 
existing DG plants, which made their investment decisions based on a significantly different 
regulatory environment. On the other hand, if the entry charge is not retrospective, new DG plants 
compete on unequal terms with existing DG in a wholesale market. Large plants will continue to pay 
their negotiated upfront deep connection charge. 
 

6.3.2.2 Introduction of auctions  

The Electricity Directive 2003/54/EC (Article 14 paragraph 7) requires the consideration of DG and/or 
demand side management measures when a DNO is planning to invest in distribution network 
upgrading50. Naturally, the objective is to achieve socially beneficial goals efficiently that is cost 
effectively. To accommodate this objective, auctions/reverse auctions could be required from DNOs in 
defined cases. To minimise transaction costs criteria for holding auctions can be an investment value 
or capacity threshold. Auctioning can work both for upgrading capacity and supply quality.  
 
The auctions roughly can proceed like this: first the DNO seals its plan and cost analysis and files it at 
the regulator. Then sealed bids are invited or open auctions are held for particular segment(s) of the 
network for equivalent DG capacity that could supplant the need of distribution network upgrade.  The 
lowest cost option would win, and the winner would have to execute its plan. This way the DNO is 
prevented from understating its real costs, since it will lose money if it wins and implements its plan 
costlier than filed. The source of DNO loss in such a cheating case is this: the DNO should be 
reimbursed in the price regulation mechanism on the basis of its filed cost only. Therefore it is also in 
the DNO’s interest, that the lowest cost option is implemented. Careful auction design should be 
pursued, for example the situation is more complex if DG is proposed on the customer side of the 
meter as in this case, if sales are the main driver of DNO profits, the lost revenues may outweigh cost 
savings from avoided upgrade. Therefore, such auctions can better work under a revenue cap regime 
than in a price cap system.  
 
The question arises, what costs should DG quote in their bids? It is a difficult question with several 
possibilities for design. An option may be that DG would bid its viable producer price (connection and 
some other costs – e.g. metering - included). Then from this the weighted average electricity price at 
which traders deliver through the affected segment of the distribution network (UoS charge excluded) 
should be subtracted. The difference should compete with that of other DGs and with the unit cost of 
the DNO alternative51. This is not a perfect method, since distribution of electricity from DG has 
system costs other than connection and metering, too. If the entry charges are introduced, they can also 
be included in the DG output price so as to reflect some of the deep costs of DNOs. It may not be 
necessary, however, because if DG output price does not include some deep cost reflecting charges, 
then DNOs may rationally reduce their cost bids with the deep costs of DG that they would like to 
avoid. Another limitation is that this auctioning cannot be applied in a guaranteed feed in tariff system. 
Nonetheless, it is workable in tradable certificate or premium over market price systems.  
 
When DG benefits can be withheld by the DNO, a simplified auction can be designed: the DNO 
invites bids for the connection charge at particular locations, and the highest bid wins if the DNO finds 
                                                 
50 “When planning the development of the distribution network, energy efficiency/demand-side management measures and/or 
distributed generation that might supplant the need to upgrade or replace electricity capacity shall be considered by the 
distribution system operator.” 
51 Intuitively: if an imported and locally produced product compete at a local consumer, then the consumer price of the 
imported good is its producer price plus shipping (plus trading costs, but let us neglect it for both products), while that of the 
local good is its producer price only (no shipping cost incurred). Therefore, the producer price of the local good can to a 
limited extent even be higher than that of the imported good. The difference in producer prices should be lower than shipping 
unit cost in order that local production be viable. 
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it more favourable than own investment. For this to be viable the “cost plus” regulation must be 
removed from DNO regulation. In a “cost plus” regime a DG bid can only beat the DNO investment if 
it can yield a higher rate of return for the DNO than its own return guaranteed by regulation.  
 
Reverse auctions can be held when a DG investor asks for bids from DNOs as to what extent they can 
and at what locations reduce connection or other charges. If at a particular part of the network DG is 
valuable for the DNO, it will respond positively. The DG investor chooses on a lowest cost offer or 
more complex profit analysis basis. 
 

6.3.2.3 Support policy reform - change of market access  

Tradable green certificate (TGC) system would replace the feed in tariff system for supporting RES-E 
in 2009 or 2010 unless EU decides so earlier. This way the product (electricity) and its 
environmentally beneficial feature are separated; the former will compete with other generators’ 
output, while the latter is supported by the TGC market price. This necessitates the possibility for DG 
to participate on the wholesale market on equal terms with CG. Once RES-E types compete with each 
other and CG, it would be hardly justifiable if CHP further enjoyed a more secure market situation 
provided by the feed in tariff. Access to the wholesale market should be provided for CHP DG, too 
and the support system reformed in line with this. If CHP is to be supported at all, then a quota based 
“blue” certificate system can be introduced similarly for TGC system for RES-E. Alternatively, a 
guaranteed take over can be guaranteed, say, always at the average wholesale price of the previous 
month. If price support is to be maintained suppliers or DNOs could receive reward per MWh 
purchased from CHP DG. This way the DNO will seek DG, but price will be negotiated and will move 
together with the market. 
 

6.3.2.4 Innovation - Registered Power Zones 

Innovation can be motivated by introducing Registered Power Zones (RPZs) similarly to already 
published plans in the UK52: RPZs are essentially areas of distribution networks designated for 
research demonstration projects. The greater financial risks of innovative DG connection and 
operation solutions are compensated with higher rate of return. The fundamental approach is to enable 
a DNO to take and manage the higher risks of an RPZ project, for which, if well managed, a higher 
return can be earned. The higher return can be financed in several ways: 1. all generators in a DNO 
can be required to contribute towards these costs, 2. socialised in the UoS charge or 3. by subsidies 
from taxpayers money. The daringness (risks) of the proposed activities can be classified into low- 
medium – high risk categories.  The higher return can further be differentiated according to whether a 
successful or failed pilot project emerged. The proposed structure of the reward in the UK is a fix 
sum/MW DG that can be adjusted by a factor reflecting innovation challenge and significance of 
expected achievement, plus a component lower than the weighted average cost of capital (WACC) so 
that the sum of the two components would deliver a premium over WACC for successful projects. The 
basic sum/MW DG component can be taken from the normal DG incentive from the DNO charges 
control. 
 
The RPZ is a field phase of research and development activity; it is advisable also to put forward 
financial initiatives for laboratory research beforehand. In this laboratory phase mainly research 
institutes and universities would participate, DNOs could be sponsors and/or clients, and not direct 
participants.  
 

6.4 Stage 3, 2014 – 2020 

 
This stage is envisioned as a close predecessor of the active network. A full-fledged active network 
stage is not achieved yet, but the incentive system is aimed at driving the system towards it. As DG 

                                                 
52 “Innovation and Registered Power Zones. Discussion Paper” July, 2003, Ofgem, UK. www.ofgem.gov.uk  
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output is less than 20% in gross consumption with intermittent sources being only around 5%, well-
managed modernised distribution networks can still satisfactorily fulfil their tasks. Policy drivers and 
technological development in DG, ICT and distribution technologies are expected to lead to higher 
penetration in a few subsequent years. This stage is characterised by cell IV B in Figure 2 in that the  
 
• network is still closer to the passive concept,  
• nonetheless innovation is intensive and results are utilised in daily DNO operation, 
• DG penetration is moderate yet, 
• but regarding market access cell IV C is more appropriate as besides the wholesale market, DG 

already actively participates in the ancillary services markets as well. 
 

6.4.1 Distribution network regulation specific steps 
 

6.4.1.1 Innovative transitory period 

The regulatory period is extended to six years whereby innovation gains can be extracted for a longer 
time. RPZ programs continue and DNOs incorporate innovation results to facilitate better distribution 
and DG management. ICT is advanced and integrated into DNO activities, remote control of 
substations is complete and that of DG plants is advanced, flow control, protections are well 
developed and at demonstration areas islanding of DG is allowed. A main feature of active network is 
still missing owing to path dependency and high infrastructural and capital requirements: high degree 
of meshing with cell build-up. Therefore a main advantage of flow control that power can be re-routed 
in case of faults or over stress and thereby maintaining security of supply is limited. The UoS charge is 
recommended to include a component which finances/rewards test projects and developments aiming 
at meshed networks and cell structure. A crucial point in reaching the targeted network and DG status 
is that ICT technology is not only well developed but also available at admissible prices. Knowing the 
pace of development in the ICT sector and that DNO innovation efforts are intensified by proposed 
regulation throughout the time span of this roadmap, this is a by then very likely satisfiable 
precondition.   
 

6.4.1.2 Optimising service oriented DNOs 

Performance based flexible DNO regulation prevails, with much freedom for DNOs to optimise their 
investment and operation.  For their optimisation the incentives and direct regulations are intended to 
provide a system in which when a DNO optimises, it also is optimal for the electricity system and thus 
for the customers, as well. In doing so the DNO should send the appropriate signals to its “clients”: 
generators, the TNO, ISO (or TSO if they merge), consumers in the meantime being guided itself by 
appropriate incentives. Thus the DNO will develop in close interaction with its business environment.  
 
DNOs can introduce new services, differentiate between their services and market them to target 
customers, and apply a much more differentiated charging regime to reflect the different costs of these 
services than before. Among these, some services that active networks are envisaged to supply53 can 
already be provided in this transitory stage and charged. For example, delivery reliability can be 
tailored individually for different customer groups or customers.  The DNO can also be a buyer of 
services: it may for example choose whether it buys some ancillary services from the System 
Operator, or obtains them locally from DG plants/consumers or supplies itself. 
 
DNOs would optimise long run marginal benefits (LMB) versus long run marginal costs (LMC), but it 
is constrained with path dependencies, including huge past investments in the old infrastructure. Even 
then there may be cases when new network solutions and management can be so low cost due to 
                                                 
53 See for example Van Overbeeke, F. and Roberts, V. (2002); "Active Networks as facilitators for embedded generation” 
COSPP, March-April, 2002; or Bach, P.-F et al. “Active Networks as a tool to integrate large amounts of distributed 
generation” Paper for the conference ”Energy Technologies for post Kyoto Targets in the Medium Term” Risø, Denmark, 
19-21 May 2003. 
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advanced new technologies and methods, that it may be worth “wasting” old technology before its 
lifetime spent. Given the same benefit stream, the economic efficiency criterion for change is that the 
sum of the investment and operating unit cost of the new solution is smaller than the operating unit 
cost of the existing technology (the LMC of the new solution is smaller than the SMC of the existing 
one, a rather strong condition). In such cases, if the private DNO owner still does not make the optimal 
steps, it can be pressurised or motivated to do so. 
 
In this stage the incentive system motivates “holistically optimised” local area cost assessment and 
planning for DNOs. In their development plans submitted biannually as well as in their longer term 
plans they have to demonstrate that they considered local costs and benefits and the method they 
applied. Local costs can differ significantly within a DNO region area by are, and if this is reflected by 
local signals (e.g. refined entry charges), economic efficiency of siting DG can be improved. Planning 
is to be supported by modelling which considers likely sites of DG connections and capacities. For a 
full scale holistic appraisal a location by location assessment may be unfeasible as there might be a 
great number of busbars and other possible connection points. Even executing automated repetitive 
appraisals with power flow analysis is inappropriate as at higher DG growth rates development is a 
parallel activity: there can be many co-lateral applications for connections within an area of the 
network. These, if realised, would influence network behaviour in interaction with each other and 
prior connections. To deal with this, optimal power flow (OPF) techniques applied in transmission 
network studies can be (and already were) modified and applied to selected areas of the distribution 
network to obtain a realistic vision on optimised connectable DG capacity, stranding of assets and 
network sterilisation54. 
 
The DNOs will assess area and time specific costs (ATS), and marginal distribution capacity costs 
(MDCC) will be compared with costs of incremental DG and demand side management substitutes. 
For particular DNO services differentiated prices should be attached according to the service (e.g. 
higher reliability than normally required). If there are substantial differences in marginal distribution 
capacity costs (MDCC) according to areas within a DNO region, the UoS charge could be refined to 
reflect the costs. 
 
Small scale electricity generation is no more allowed for DNOs, but third party distributed resources 
investors can be contracted and distribution shall compete with third party investors in a fair way via 
tenders or auctions and other competitive processes. Third party investors may include companies 
which have the same owner as the DNO. Unbundling of generation and distribution by ownership does 
not seem feasible. Therefore it shall not be the DNOs, which judge the proposals and ensure fair 
competition. 
 

6.4.1.3 Congestion price signal 

If ICT, control and protection technologies/methodologies allow networks to work closer to their 
limits, and high demand justifies it, congestion pricing would also complement the UoS charge to 
signal short run distribution scarcities (“temporal” or “statistical” scarcity) on top of the long run 
signal of UoS charges. A simplified approach can be that congestion fee would be paid by those 
customers who cause unexpected loads, for example those who pay for balancing power in peak 
period or in periods when load is above a preset distribution capacity utilisation ratio55. This can be 
“aggravated” by a factor which signals the extent of congestion, that is how much load from other 
customers requires for balancing power at the same time or by how much maximal distribution 
capacity has been approached. This would express the intention that the network is not infinite and it 
would be a step away from the infinite passive network concept. If congestions are caused by normal 
scheduled operations, then daily auctions can be held for distribution capacity the day before delivery. 
 

                                                 
54 Network sterilisation occurs if a connection prevents other – maybe larger – DG plant connection. “Network integration of 
mini-hydro” G. Harrison, A. E. Kiprakis and R. Wallace in Re-gen, April May, 2003. 
55 Foreseeable high demand causing congestions can be dealt with higher constant per energy unit UoS charges (more a short 
term measure) and/or distribution capacity developments (long term measure). 
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6.4.2 DG specific regulatory steps 
 

6.4.2.1 Individual DG benefits recognised 

Where better calculation and measurement methodologies allow, automated individual benefit56 
assessment of a DG plant should adjust or complement the “basic” entry charge. Avoided network loss 
would be more precisely recognised, attributed to individual DG plants and rewarded. The “basic” 
entry charge itself would better reflect distribution capacity deferral value if it is attributable, and other 
specifically measurable benefits and costs would also adjust the entry charge. In individual rewards 
the transaction costs should also be considered; if they are too high relative to the gains of individual 
assessment, then standardised methods should continue to be applied, unless the parties agree 
bilaterally otherwise. 
 

6.4.2.2 Ancillary services - reserve market access  

Discrimination among offers on the basis of the size of offered capacity in the balancing reserves 
market should be ceased. Accreditation - which demonstrates the technical capability of a plant to 
provide the service in question - is already required from generators. Therefore other service quality 
parameters and price should select among offers. This, however may require ICT and remote operation 
control technology improvements from both the ISO and DG plants. According to the Electricity Act 
of 2001, in theory small power plants can participate in the ancillary market already now. However, 
the reserve acquiring procedures as stipulated in the Trading Code is discriminating against DG even 
if it is technically capable of providing a particular service. This is because offers are put in order by 
linear programming, and one of the decision variables is the size of the offer. Also, there are minimum 
offer thresholds. Therefore CG has a great advantage right at the start in the reserve market. The 
security of supply or connectivity is a system service, where the option of being controlled or even 
disconnected should be rewarded for DG, too. 
 

6.4.2.3 Virtual power plants and reserves 

With ICT and control techniques developments, virtual power plants will be formed from DG plants, 
which - as a large “stochastic” plants - can better compete with central plants in the wholesale and 
reserve markets. If the member DG plants of such a virtual plant are of different character, that is it is 
well diversified, then the stochastic feature is smoothed. This way a virtual reserve can also be put in 
the ancillary services market, even if no one single CHP plant is left idle as a single purpose reserve. 
This is even nowadays an operating concept, as the several hundred MW DG reserve portfolio of 
Electricity de France demonstrates57. For this to be viable, the rules for the Hungarian ISO in the 
Trading Code should be changed. 
 

6.4.2.4 Ancillary services - reactive power and voltage control 

DNOs should participate – if that is more efficient - in supplying or purchasing locally some of the 
system services that are traditionally supplied by the ISO (based on contracts with CG). DNOs should 
consider buying voltage support and reactive power services also from DG plants when assessing the 
least cost options. This is another step forward to integrate DG into the ancillary services market and 
provide the possibility to have the benefits acknowledged. If a DG plant provides controllable reactive 
power production or absorption, it can be compensated depending on the degree of controllability. The 

                                                 
56 For a “menu” of potential electricity system benefits arising from DG see 1. Leprich U. and Bauknecht D.: Development 
of criteria, guidelines and rationales for distribution network functionality and regulation, Sustelnet WP 4.2, 
www.sustelnet.net  2. Swisher J. N. Cleaner Energy, Greener Profits: Fuel Cells as Cost-Effective Distributed Energy 
Resources, pp 13-24. Rocky Mountain Institute, USA no date indicated, www.rmi.org, and for an extensive treatment 3. 
Lovins A. B. et al: Small is Profitable. Rocky Mountain Institute, USA, 2002. 
57 Electricity de France has used an innovative business technique when created a stochastic optimized portfolio of small 
plants for reserves. Say, if someone has an operating portfolio of 600 MW of CHP that can “be pumped up” to 800 MW, then 
the system operator can assure, say 100 MW of reserve capacity. 
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charge would consist of two components: a standing charge for availability and a per unit charge for 
the actual amount provided/absorbed. 
 
Asynchronous generators only consume reactive power, but synchronous generators can both consume 
and generate reactive power depending on the excitation of the synchronous machine.  They can be 
operated in either voltage control or power factor control mode. The power factor mode has been 
prevailing thereby the voltage support capability is lost. In some weak part of the network it is 
advisable to permit voltage control mode with due consideration to possible interference with network 
voltage control systems. Even now there are techniques to apply a hybrid control: normally the 
generator operates in power factor control mode, but when local voltage would exceed statutory limits, 
the controller smoothly transfers to voltage control mode to hold voltage within the limits and also 
enabling the DG plant to stay connected.  
 
DG could be considered as an alternative to other reactive power and voltage control techniques, such 
as building capacitor banks. On the other hand, voltage control by automated operation of transformer 
tap changers can facilitate more DG operation where so far the tap changers have been set manually.  
 

6.4.2.5 Other  DNO or DG services  

There are a number of other potential services that DNOs can provide to their customers (DG or 
demand consumers) or that DNOs can purchase locally from DG. Most of such services can only be 
common in a meshed, multi-cell active network era, however, in the following we give some examples 
that can be offered earlier, in the transitional phase, too. It is in the best interest of DNOs to overview 
and co-ordinate with the regulator as to what services they are (at the time) prepared to offer or buy. In 
a mature market services will have a price, but even until then a network operator can compare its own 
costs of producing services with the willingness to pay or offers from customers and choose whichever 
is more attractive.  
 
An interesting regulatory and consequently distributive issue here is on whom the obligation lays in 
case of an indispensable service. For example, if limiting the fault level contribution is an obligation 
on DG, then the DNO is poised to exhibit a „willingness to accept” (WTA) in exchange of taking over 
this obligation, whereas if it is the duty of the DNO, then it will reveal a „willingness to pay” for DG 
to solve it. The WTA is higher than or equal to the costs of the DNO, the WTP is lower than that and 
will be compared with the potential costs of DG producing the service in question. A bilateral 
agreement can only be realised on a business basis if the WTA or WTP is between the costs of the two 
parties.  
 
One DNO service is to provide network impedance within defined range: high enough to limit fault 
level one the one hand, and low enough to supply starting currents, absorb load variations and secure 
generator stability on the other hand. Lower than standard supply impedance can be contracted, but it 
is to be seen as a service at an extra charge to be paid by the generator. This immediately leads to the 
issue of network impedance. The value of that impedance, with the consequence of regulation on one 
side of the spectrum and fault level at the other side, is a system service and needs to be quantified 
accordingly. The optimal value will be determined by a trade-off between requirements of voltage 
stability and absorption of flicker phenomena on one hand, and limitations on fault level on the other 
hand (Bach P-F et al, 2003). 
 
Accepting fault level contributions from customers, in particular generators, is to be considered a 
service as well, and customers may have to choose between paying for that service or limiting the fault 
contribution on their side of the meter. 
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6.5 Actions and responsibilities  

 
The following table lists actions and the responsibilities of different stakeholders and their actions in 
the road map. Laws are not necessary to be changed.  
 
 
Table 14 Actions and responsibilities in implementing the roadmap 

Action Initiate Prepare Approve / issue 
new ordinance/law 

Enforce/ 
supervise/monitor 

Stage I 
2005-2008 
Product market 
overhaul, 
2005- 

MoET 
HEO 

HEO/MVM/ISO/ 
power plants with 

PPAs 

MoET HEO 

Ancillary services 
general market 
overhaul, 
2005- 

HEO HEO/MVM/ISO MoET 
HEO 

 

HEO 
ISO 

Unbundling of  
transmission and 
wholesaling (MVM) 
and  
reorganisation of 
TNO-SO 
relationship 
2005-2007 

HEO/ MoET 
new law to 
implement 

2003/54/EC 

HEO Parliament HEO 

Creation of the 
electricity exchange 
market 
2006 

HEO and market 
participants 

Market participants 
 

MoET (about the 
role of the 

government) 
HEO (detailed rules 

of trade) 

HEO 
 

DNO specific UoS 
charges 
2005 

HEO HEO MoET HEO 

Connection charge 
ordinance 
consistency 
Already in 2004 

HEO HEO MoET HEO 

Rewarding DG for 
avoided network loss 
2005 

HEO HEO involving the 
DNOs 

MoET HEO 

Stage II 
2009-2013 
Regulatory period 
extension 
2009 

HEO HEO MoET HEO 

Introduction of 
revenue cap 
2009 

HEO HEO MoET HEO 

Benchmarking of the 
DNOs 
2008-2009 

HEO HEO MoET 
HEO 

HEO 

Auctions for DG 
connections 
2009 

HEO/DG HEO/DNOs MoET HEO 

Entry charge 
2009 

HEO HEO MoET HEO 
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Action Initiate Prepare Approve / issue 
new ordinance/law 

Enforce/ 
supervise/monitor 

Support policy 
reform (affects 
market access) 
2009 

MoET MoET/HEO MoET HEO 

Innovation - 
Registered Power 
Zones 
2010 

HEO HEO/DNOs MoET HEO 

Stage III 
2014-2020 
Extension of 
regulatory period to 
6 years 
2014 

HEO HEO MoET HEO 

Innovation 
incentives 
2014 

HEO HEO/DNOs MoET HEO 

Service oriented 
DNOs 
2014 

HEO/DNOs HEO MoET 
HEO 

 

HEO 

Simplified 
congestion price 
signals 
2014 

HEO HEO MoET HEO 

Individual DG 
benefits recognised 
and wherever 
feasible, rewarded 
2014 

HEO HEO MoET HEO 

Ancillary services 
market access 
2014 

HEO HEO/ISO HEO HEO 

Virtual plants – on 
product and reserve 
market 
2015/2016  

DG HEO/ISO/DG HEO HEO 

Introduction of other 
DNO/DG services  
2015/2016 

DNOs/HEO DNOs/HEO MoET HEO 

For the acronyms, see the glossary at the beginning of this paper. 
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7. ALTERNATIVE SCENARIOS, DISRUPTIVE EVENTS 

 
Chapter 4 provided a background storyline – i.e. expected developments in the future - based on the 
assumptions of good opportunities/incentives for DG and strong EU harmonisation. The roadmap 
presented rests on this scenario. In this chapter we present some alternative developments, which can 
also take place. We also check the robustness of the roadmap against these developments. The 
alternative developments can be classified in two major groups:  
 
1. gradual development in some other direction (which we will refer to as scenarios B, C and D), 
2. sudden change in the course of developments (which we will refer to as disruptive events). 
 

7.1 Other scenarios 

 
Table 15 shows schematically the four scenarios developed in the SUSTELNET project. They are 
sorted according to the level of EU harmonisation and the incentives for DG. Scenario A (DG 
Opportunities scenario) has been used as background for developing the regulatory road map 
presented in the previous chapter. The three other scenarios assume less ambitious targets and limited 
support for DG and RES and/or more national oriented policies (lower level of harmonisation of 
electricity market regulation in the EU). 
 
Table 15 Scenarios. Scenario A – DG Opportunities in a harmonised EU market - 

and alternative scenarios B, C, D 
 High RES & DG incentives Moderate RES & DG incentives 

Stronger EU 
harmonisation 
policy 

 
Scenario A 
DG opportunities in a fully harmonised EU 
market 
 
Efficient regulation (EU Regulator) 
Market concentration 
Non discriminating grid access rules 
Ambitious EU-wide targets for RES & DG 
Strong EU-wide support schemes (tradable 
certificates) 
 

 
Scenario B 
Difficult times for DG in a fully harmonised 
EU market 
 
Efficient regulation (EU Regulator) 
Market concentration 
Grid access rules disfavour small units 
Harmonisation of RES & DG support at a 
low level 
EU wide certification schemes (tradable 
certificates) 
 

Reduced EU 
harmonisation 
policy 

 
Scenario C 
DG opportunities in national markets 
 
No harmonised regulation (national focus) 
Some MS implement fair grid access 
Ambitious EU-wide targets for RES & DG 
Diversity of national support schemes 
Strong RES & DG support compensates 
for regulatory deficits 
 

 
Scenario D 
Difficult times for DG in national markets 
 
No harmonised regulation (national focus) 
No improvements in grid access 
National support schemes partially reduced 
No compensations for regulatory deficits 

 

7.1.1 Scenario B: Difficult times for DG in a fully harmonised EU market 
 
In this scenario the growth of DG & RES will be lower than in the DG Opportunities scenario. 
Introduction of new technologies will become more difficult. Especially wind energy will reach a 
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much lower level than in scenario A. Also the fuel cell CHP will not develop perceivably. This 
technology will only be introduced in pilot commercial and industrial applications, and not at all in 
households. In general, electricity supply from renewables will grow, but slower than in scenario A. 
The electricity supplied from DG will still increase in this scenario. However, the DG share relative to 
consumption in 2010 and 2020 will not differ substantially from the today. 
 
The moderate development of DG will not require active management of the distribution network and 
slows down the transition process envisioned in Scenario A. Research and Development programs 
(e.g. registered power zones, remote and automatic control research) will be contracted. However, DG 
will benefit from improvements of operation and control systems that are introduced in course of time. 
Since, the amounts of electricity supplied from wind energy will be less than in the DG Opportunities 
scenario, the impact for system balancing will be limited. 

7.1.2 Scenario C: DG opportunities in national markets 
 
As for system balancing, this scenario might especially have worse consequences than scenario A, if 
low level EU co-ordination also leads to low level bilateral cross border co-ordination with neighbour 
countries58. In this scenario the policies are more nationally oriented, thus support mechanisms of 
Member States are neither co-ordinated. The lack of harmonisation of RES-E support schemes may 
cause increasing load on cross border lines on the expense of normal cross border exchanges and even 
security of supply. This scenario may entail that although renewable targets both in the EU and 
Hungary will be ambitious, apprehension towards intermittent DG will be greater compared to the 
harmonised DG Opportunities scenario. The development of absolute DG level might not be affected, 
but the structure of DG types shifts away from wind energy towards CHP DG and biomass. Fuel cells 
may even achieve a greater role than even in the DG Opportunities scenario. The management of the 
distribution network will tend towards a more active network just as envisioned in Scenario A.  
 

7.1.3 Scenario D: Difficult times for DG in national markets 
 
This is the less likely scenario. Regarding the development of DG and RES this scenario is 
comparable with scenario B. DG and RES will develop slower and the introduction of new technology 
will be more complicated, i.e. restricted to a niche market level. Since energy policy is more nationally 
oriented, policy makers and regulators might be less motivated to change the regulatory framework. 
 

7.1.4 Robustness of the roadmap relative to the alternative scenarios 
 
The road map is based on economic principles that hold in all these scenarios. However, the need for 
reaching active networks or the urgency for doing so depends on the level of DG penetration. In 
Scenarios B and D the increases in DG slow down. This allows for steps along the road map to be 
more protracted. It will probably be a good idea to slow down the reforms in order to ensure that no 
unintended effects occur. The transition towards the active network may not begin before 2020. In 
Scenario C, the regulatory steps along the road map become more feasible along with higher 
penetration of DG. With more national markets, there is less of the stabilisation that can be had with 
pooling with DG plants in other countries. Trading of “traditional” electricity is less likely affected, 
though it cannot be excluded, especially if Hungary does not co-ordinate with neighbours from which 
she imports electricity. If so, the ISO’s task in facilitating balancing may become more problematic. 
This has an ambiguous effect: it may be detrimental to DG due to higher balancing cost and potential 
introduction of less DG friendly policies. On the other hand the establishment of Local Control Cells 

                                                 
58 Bilateral co-ordination is still possible. Without bilateral co-ordination, auctioning of cross border capacities on the two 
sides of the national borders may lead to suboptimal import (export) possibilities. This is the case currently for Hungary and 
Slovakia. 
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may occur earlier. This may have to be done before regulation reaches the Active Networks stage, and 
if that is the case adequate allowances to the allowed income should be made. 
 

7.2 Disruptive events 

 
The main line of analysis in this roadmap is based on gradual developments in technology and the 
electricity market. Among the numerous possible “continuous” scenarios Scenario A was selected on 
which the roadmap rests. However, other scenarios are also possible, and the course of development 
even may take sudden changes in its direction. Such important changes will be referred as disruptive 
events.  
 
Disruptive events can have a major impact on the development of electricity networks. There are 
several types of disruptive events. First of all, we can make a distinction between ‘man-made’ and 
‘natural’ events. Examples of ‘man-made’ events are accidents, e.g. in a nuclear power plant or a 
terrorist attack on power plants or on the network infrastructure. Examples of ‘natural events’ are 
severe droughts, influencing the availability of hydropower, floods or earthquakes, destroying the 
infrastructure. One can also make a distinction between events inside the electricity supply system 
(e.g. a crisis in supply like the California crisis) or outside the system (e.g. terrorist attacks, but also an 
economic or political crisis).  
 
The essential character of disruptive events is that they disrupt the ‘normal’ course of development, or 
in other words they can change the direction or pattern of development decisively. The impact of 
disruptive events on a system depends on the timing (when does the event happen?). If such events 
happen in a situation of great stability, the impact usually will be limited. Stable systems normally are 
able to absorb or cope with external or internal disruptions. The impact of disruptive events on 
electricity systems in a phase of transition can be much larger. Moreover, a combination of events 
(relatively close in time) or a chain of events can have a much larger impact than a single event.  
 
The Sustelnet project identified several possible disruptive events of which three were selected to 
consider by all project partners and the Hungarian project team also chose three “national” disruptive 
events. These are the following: 
 
Disruptive events considered by all partners: 
1. gas price crises (i.e. high prices caused by a shortage in supply) 
2. collapse of the Kyoto process (i.e. CO2-emission reduction is no longer a major policy driver) 
3. break through of fuel cells 
 
Disruptive events considered by the Hungarian project: 
1. break through in ICT 
2. (perception of) threat of terrorism 
3. major black-outs or/and power plant failures 
 

7.2.1.1 Gas price crises 

As the domestic gas market will be fully liberalised, all natural gas intensive production will be 
heavily exposed to price fluctuations. Currently approximately 25% of natural gas originates from 
domestic sources, the major part is imported directly or indirectly from Russian sources. The level of 
domestic gas production and thus exposure cannot be predicted exactly; the most of the currently 
mined gas fields will have been exploited by the mid 2010’s, but as a result of an investment boom in 
research, newer and newer promising fields have been discovered.  Anyway, the high import 
dependency will surely continue to prevail. Thus, natural gas “ordinary” price risks are topped with a 
political risk of the developments in Russia. It would somewhat be mitigated if a pipeline was built 
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which would deliver gas to the EU from the Near East59. This would be important for relaxing a main 
energy policy obstacle of natural gas based DG: the political risks arising from undiversified gas 
supply. 
 
For the high gas prices case policy makers should prepare a plan to strengthen and further improve 
renewable positions. Gas price crises would otherwise be detrimental to DG penetration as the major 
part of DG is, or is expected to be gas based CHP all over the time until 2020. A shift towards RES-E 
from gas based DG, besides an (at least in the short/medium run) inevitable decrease in the absolute 
level of DG due to low RES potential in Hungary, would entail more intermittent power sources in the 
system, This in turn may require more innovative solutions in DNO planning, operation, management 
and DNO regulation. A crucial factor would be what type of renewable sources would dominate the 
process: biomass and biogas (which have the highest potential) or wind. In the latter case the roadmap 
is less robust to a gas price crisis. So as to achieve the same or similar DG and DNO objectives, the 
regulation should provide incentives that can handle intermittent sources adequately, and would 
somewhat compensate for or eliminate the additional costs of involving more RES-E by strengthened 
support programs. The attention to the aforementioned issues is important, because an influential 
reaction to gas supply and price crises will likely be a powerfully pushed case to maintain and even 
enhance nuclear capacities. Such a reaction - if it is the dominant proposed solution – has the danger 
of edging out DG type responses. The promotion of nuclear power may have an indirect effect, too: it 
may bolster hydrogen production and thus, fuel cell technology. 
 
A dramatic gas price increase or increased volatility of gas prices would also spur search of DG 
investors for further opportunistic fuels such as waste, refinery, furnace and other industrial gases, 
product fuel and even diesel, etc. Technological switches are also likely to take place: fuel cells run on 
hydrogen and gases other than natural gas (e.g. waste water digestion gas) may spread, and a 
comeback of external combustion Stirling engines is a realistic option. The favourable feature of 
Stirling engines in a volatile fuel price world is that usually they can switch fuel easier than internal 
combustion engines. Another effect gas price crises would be both supply and demand side energy 
efficiency improvement. 
 
All in all high natural gas prices may have ambiguous results; on the one hand it is detrimental for 
natural gas based DG, on the other hand it accelerates the development of alternative supply. Efforts to 
manage gas price crises would involve strengthening the EU harmonisation and probably support 
mechanisms, too. 
 

7.2.1.2 Collapse of the Kyoto process 

In Kyoto, Hungary undertook a 6% GHG reduction target relative to its 1985-87 baseline. The 
economic and thus far rudimentary GHG projections indicate that without any special measure 
Hungary will remain below its limit, only in the worst case scenario will the target be surpassed. Also, 
the 3.6% RES-E target by 2010 was negotiated and set because of the RES-E directive having taken 
into account the relatively easily accessible segment of the Hungarian RES potential, and not because 
Hungary foresaw the necessity of such target so as to fulfil its Kyoto commitments. Thus, the Kyoto 
obligation so far has not been a major policy driver of energy policies in Hungary (for details see the 
section on environmental policy) 
 
However, post-Kyoto can be a crucial factor. If no post-Kyoto target is agreed upon, still the 5-6% 
RES-E and 17% DG generation target are likely to be realised if support mechanisms are not relaxed. 
Reduction is not likely even without a post Kyoto agreement, as reasons for DG support cannot be 
narrowed down solely to GHG goals. If support is still reduced that may reverse DG penetration 
advance unless technological development makes DG less costly and thus competitive. The ensuing 
low DG level for a long time may obviate the need a shift towards active networks and a DNO 

                                                 
59 There are plans for a pipeline connecting Turkey and the EU. The gas would be conducted from Arabian countries to 
Turkey. It may introduce then political risks deriving from unpredictable developments in, or behaviour of Arabian countries. 
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regulation reform.  However, if not a climate policy collapse, but climate policy rally takes place, then 
the DG target may need to be raised above 20%, which would accelerate the transition of DNO 
regulation towards the active phase. 
 

7.2.1.3 Fuel cells break through 

A break through in fuel cell technology may come parallel with transportation applications. When fuel 
cell technology is becoming more widespread, a shift towards the hydrogen economy will also be 
closer; a high penetration in traffic would also lead to infrastructural developments. Initially natural 
gas pipes can be used for transporting hydrogen, and later specially built hydrogen pipelines would 
serve various – mobile and fixed – customers. A major hydrogen consumer class can be DG for 
standby and UPS purposes, but if a significant technological jump with cost efficiency improvements 
takes place, even ordinary small scale generation can be an application of hydrogen based fuel cells.  
Fuel cell breakthrough would have another significant effect: it could facilitate electricity storage, and 
this would especially be helpful for intermittent RES-E. The value of wind, sun and hydropower 
would grow in a competitive market as fuel cell storage could smoothen RES-E sales pattern while 
reducing the need and cost of balancing power. With fuel cells the penetration both on the generation 
and storage side DG may reach well beyond 20%. 
 
As to the robustness of the roadmap, the large penetration of fuel cells on the one hand would 
necessitate the strengthening of the efforts aimed at solving the general issues related to embedded 
generation close to the load (e.g. bi-directional power flows, calculating and acknowledging network 
loss and other network cost avoidance, charging issues). On the other hand, less attention would be 
needed to pay to issues of intermittence. This would also reduce “traditional” apprehension of the 
system operator towards DG, as well as that of energy policy makers. 
 

7.2.1.4 Break through in ICT 

A break through in ICT, if paired with a dramatic cost reduction, would have a revolutionary effect in 
the power system. Protection and monitoring, controllability of smaller plants and controllability of 
power flows would all improve, a development being beneficial for DG. As a DNO manager put it 
with an intended exaggeration: “of the vision for a (more) active distribution network that 
SUSTELNET proposed we currently only have the wires in Hungary”. The investment in and wider 
application of ICT would certainly be larger, if technological developments drove ICT price down 
making it more affordable for DNOs. As a cost efficient solution, networks may transform into active 
networks earlier than expected and also at lower DG penetration levels. On the other hand, an ICT 
break through would also accelerate the formation of virtual power plants made up of DG as well as 
local power parks consisting of different kind of DG plants, thereby facilitating DG penetration. 
Advanced ICT would make it possible to somewhat cut the costs of support mechanisms. As to the 
robustness  of the roadmap, no major change would be induced in the regulatory steps, however the 
transition to the active stage would be accelerated due to the higher degree of controllability and 
higher DG penetration. 
 

7.2.1.5 (Perception of) threat of terrorism 

An active meshed network with controllable/reroutable power flows and numerous decentralised 
generation plants makes up a system less vulnerable to localised attacks than traditional networks with 
a few central generation plants60. Therefore even one major terrorist act against a power plant or a 
distribution segment in Hungary or elsewhere especially in Central Europe – the probability of which 
is significantly different from zero – would make decision-makers reassess the position and role of DG 
in the electricity system. Such a shift of attitude would accelerate investments in Research and 
Development programs related to ICT, controllability of DG and network operation and management. 
Support mechanisms would probably be strengthened. The value of DG contributing to system 

                                                 
60 For some research results, see for example Zerriffi, H., Strachan, N. and Dowlatabadi, H.: “Electricity and Conflict; 
Reliability Advantages of a Distributed System” pp 29 – 32, COSSP January-February 2002. 
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services, and especially black start, are recognised. All in all not a desired vision, nonetheless such a 
turn would advance DG penetration and the active network concept. 
 

7.2.1.6 Major black-outs or/and power plant failures 

Despite some incidental drop-outs of significant generating capacities there has not been large scale 
black-outs for decades. This is due to good system operation based on sufficient reserves, internal 
excess capacities as well as sufficient import capacities. However, as the Italian case in 2003 show, no 
country can feel absolutely safe, especially those with a high import share. Hungary has a high share 
of electricity import, therefore the country is vulnerable to possible propagating outages. Should such 
shocks occur, initiatives both for “mainstream” measures and enhancing DG positions are expected. 
The farther in future such a shock occurs, the more likely it is that the direction of DG and more active 
network management would be taken as strengthening the resistance capability of the system. In the 
short term the remedy proposals are likely to be biased towards the strengthening of the current system 
of central generation-transmission-distribution. An extra incentive for DG would come from the risk 
of unexpected supply interruptions: auto-supply would increase since in particular commercial and 
industrial consumers would bear also the indirect costs of interruptions.  
 
As a result of a national power crises around 2010-2015 the amount of DG capacity would probably 
boost, i.e. increase faster than in the DG Opportunities scenario. Due to the availability of the fuel cell 
technology new (micro) CHP plants would in large numbers be realised. 
 


