
HUNGARIAN EXPERIENCE IN USING THE XA9745300
IAEA PLANNING METHODOLOGIES

M.BACSKO
Hungarian Power Companies Ltd,
Budapest, Hungary

Abstract

The Hungarian Power Companies Ltd. has been using the IAEA planning methodologies
since 1985 when it acquired the WASP model. Since then this model has been applied on a
regular basis to determine the least cost expansion plan of the power generating system of the
country. This report describes this experience as well as the application of the WASP model
for other types of studies.

1. INTRODUCTION

In the last decade, the Hungarian economy has been restructured following the political
changes which occurred in the country. As a result, a great deal of the former regulations
existing in the country have beenj-eplaced by market rules. In the energy field, new laws were
introduced (mining, gas, electricity laws). A new organisation, the Hungarian Energy Office,
has been created to regulate the energy monopolies (gas and electricity). In addition, the
Hungarian Power System was partly privatized in the course of 1996 and this process will
continue in 1997.

This situation will lead to the creation of a new Grid Code in 1996 and therefore long-
term generation planning activities have to be reorganised. The procedure for long-term energy
planning with a partly privatized system differs significantly from the one applied to a centrally
planned economy. As a consequence, a new long term planning system has to be identified
and long-term contracts (e.g., fuel supply contract, generation capacity contract) will have to
be developed. Every two years, the least cost capacity expansion plan will be re-assessed and
submitted to the Hungarian Energy Office. The Energy and Power Evaluation Program
(ENPEP) will be the core of long-term planning activities, but several additional tools will be
connected to ENPEP. This new system has not been fixed yet.

2. ENERGY PLANNING IN HUNGARY

Energy planning in Hungary has a long tradition. There is a very good statistical system
in Hungary for energy and economic matters. Several institutes (universities, research
institutes, etc.) and companies (oil-mining, electricity companies, etc.) work together in long-
term energy planning. The Ministry of Industry and Trade (MIT) and the Ministry of
Environment Protection (MEP) are responsible for energy planning at the governmental level.
The Hungarian Power Companies (HPC) have been using WASP for 10 years and the other
modules of ENPEP for another 5 years. The current version of the LDC and ICARUS modules
of ENPEP were developed by a Hungarian team under sponsorship by HPC, the World Bank
and the IAEA. Further improvements to ENPEP (e.g. the WASP-IV version of ELECTRIC)
are also sponsored by HEP and the IAEA.
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Currently, national generation plans are calculated by means of the WASP module of
ENPEP for the Ministry of Industry and Trade. In addition, national wide environmental
protection plans are calculated using the BALANCE and IMPACTS modules of ENPEP for the
Ministry of Environment Protection.

3. MOST IMPORTANT APPLICATIONS OF WASP AND PROPOSALS FOR
FURTHER DEVELOPMENT

The Hungarian Power Companies Ltd. (MVM - Magyar Villamos Miivek Rt.) have been
using WASP since 1985 but it took several years to learn its use. It is now the official tool
for the examination of MVM's long-term generation expansion plan. WASP studies were
performed every year.

Decision makers have accepted the WASP models to the extent that, in recent years, no
long-term generation expansion decision has been made without undertaking a WASP study.
In addition to the normal use of this tool, several other areas have been examined, e.g., to
determine the most economical retirement programme of old power plants, to identify a strategy
for environmental protection, and to assess the impact of a new pumped-storage power plant
on the economy. For these purposes, WASP input data have been manipulated in order to get
an acceptable approximation of 4he problem.

3.1 Retirement programme

Numerous retirement programmes have been examined and WASP was used to determine
the present value of total costs of the optimal expansion plan in each case. Naturally, the best
retirement programme is the one that leads to the lowest present value. Although it is possible
to reduce the theoretical number of alternative retirement programmes, based on the technical
and economical parameters of the existing units, this method is very time consuming since it
involves a relatively large number of WASP optimization runs.

3.2 Environment control

For this study, the addition of an environment control device to a power plant is
expressed by an increase of fixed and variable costs. The environmental emissions were
calculated based on the specific emission coefficient for each technology and the amount of
fuel consumed by each plant. This procedure enabled to determine the correlation between the
different environmental protection strategies, the reduction of environmental pollution and the
associated costs. On the basis of this information, the most acceptable solution can be
identified.

3.3 Pumped storage power plant

WASP-III does not include the direct representation of pumped-storage plants but this
problem can still be solved by manipulating the input data. According to this the pumped-
storage power plant is represented by special (fictitious) gas turbines. The data on investment
cost, IDC (Interest during construction), number of units and output capacity of the fictitious
gas turbines are the real numbers related to the pumped-storage plant. However, the fuel price
of the fictitious gas turbines is a parametric value.
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The loading order of the gas turbines changes according to the fuel price. On one hand,
the electricity generation of the gas turbines which represent the pumped storage power plant
are calculated by WASP according to the fuel prices. On the other hand, one should calculate
the production cost of the power plants that are expected to provide the energy required by the
pumping cycle of the pumped storage plants. (The generation of the power plants used to
provide the pumping requirements of the pumped storage plants has to be higher because of
the losses of the pumped storage power plant.)

A pumped-storage power plant can be economical under the following conditions:

- If the electricity production of the fictitious gas turbines plus the losses of the
pumped storage power plant is equal to the additional electricity generation of the
power plants used to provide the pumping requirements of the pumped storage plant;
and

- The incremental production cost of the units used to provide the pumping
requirements is less or equal to the production cost of the fictitious gas turbines,
taking into consideration the overall efficiency of the represented pumped storage
plant.

The solution applies to a given unit size, unit number and year. This process has to be
repeated several times in order to get an overall solution.

3.4 WASP development proposals

The three examples previously mentioned demonstrate that several modifications of
WASP are desirable. The question which remains open is whether it is worthwhile to
automatize all procedures.

On the basis of the Hungarian experience, further improvements of WASP may include
the following:

- determination of the retirement strategy;
- calculation of the environmental control; and
- modelling of pumped-storage plant.

4. BALANCE-IMPACTS APPLICATION AND DEVELOPMENT PROPOSALS

Limited experience has been accumulated for the use of BALANCE and IMPACTS as
compared to WASP. In recent years, several studies have been performed in connection with
the national environmental protection program. The impact of carbon taxation and different
environmental rules has been examined.

4.1 Environmental emission calculations

In the different studies carried out for the country, the following environmental emissions
of the energy/electricity sector have been considered:
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• particulates for electric sector,
• SO2 for electric sector,
• NOX for electric sector,
• CO2 for electric sector,

In the different studies carried out for the Hungarian system emission of all pollutants
will decrease in the future. The exception is for CO2 which will increase with the demand for
energy. This figure stresses the need for sustainable development and compatibility with the
development priorities at the national level. It is therefore advisable to begin the carbon
emissions cautiously. These are referred to as "no regret" projects in which no conflicts with
development priorities arise. In principle, carbon reductions should be achieved by controlling
the sources of emissions or by enhancing carbon sinks.

Projects to reduce carbon emissions through increased efficiency include the following:

• Reduce carbon emissions by saving imported oil or electricity through improved
efficient technologies which are (foreign) investment intensive;

• Invest in reducing power supply system losses or modernize to make them more
efficient;

• Conserve fossil fuel resources such as coal and gas to be used mainly when they are
domestically available;

• Reduce methane emission from gas flaring, reduce leakage from gas pipelines and
coal mines, etc.;

• Reduce biomass burning by providing or developing cooking stoves.

Projects to enhance diminishing of carbon emissions, include the following:

• preservation of existing forests;
• rehabilitation of degraded forests (afforestation projects), and conservation of

agricultural lands for plantations.

4.2 BALANCE-IMPACTS development proposals

Unfortunately, the current version of ENPEP does not allow to export the WASP results
to BALANCE. In addition, the BALANCE model also performs plant dispatching but using
a different algorithm which leads to less accurate results than in WASP.

As a general conclusion, it can be stated that BALANCE and IMPACTS provide good
results. This follows from the basic characteristics of these two modules. BALANCE has been
designed to provide forecasts of the supply/demand balance while IMPACTS is a very useful
and comprehensive tool, which can determine the environmental impacts of the
energy/electricity sectors and select the optimal control technologies for the reduction of
environmental pollution.

Extended experience has been gathered at Argonne National Laboratory in cooperation
with the IAEA with data applicable to different country studies. It would be useful to publish
the description of the several cases developed during the execution of these studies. The
corresponding reports should describe the planning activity step by step.
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