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HOW TO USE MAED WITH OTHER IAEA MODELS IN ENPEP
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Ministry of Economic Affairs,
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Abstract

This paper provides an outlook of the energy situation in Croatia and describes the
experience with the IAEA planning methodologies with focus on the MAED model.
Furthermore, it suggests an approach to integrate the results of the MAED module of ENPEP
with other modules (e.g. BALANCE) by means of commercial software (EXCEL Microsoft).

1. Introduction: Brief description of an ENPEP module

Many countries need to have access to financing from international organisations for the
development of the energy sector (high intensive investment industry). But they also need some
tools for proven investment in the energy sector. The IAEA tools (MAED, WASP and
ENPEP) are free of charge and the support provided by the Agency includes the organization
of training courses on the subject, as well as the "on line" help from many users. For these
reasons it is reasonable to use these planning tools, but still some efforts are required to make
them fully operative.

MAED is highly important for developing countries because one of the first problems
that come up in the decision making process for establishing government policies is forecasting
of the energy demand to be satisfied.

MAED is a model for energy demand forecasting. Its main purpose is to determine (in
Module 1) the overall demand for energy by several sectors (manufacturing, agriculture,
mining, construction, transport, household and service) and associated subsectors. Modules 2
and 3 allow to forecast the overall consumption of electricity in two sectors (manufacture +
mining + construction + agriculture as the first sector, and transport + household + service as
the second sector). It is also possible to split each sector into up to five subsectors according
to the data available. This program uses a very good division of useful energy demand and it
is very easy to establish a consistent energy network for the demand side. If appropriate data
is used properly, it is possible to obtain important differences in the results.

The main disadvantage of MAED is the necessity of using many tools outside the model
in order to prepare the required input data. The data for module 1 (overall energy sector
forecasting) are prepared not only by the energy sector itself, but even by other institutions;
thus, developing countries in general need to integrate inter-agency teams or channels of data
exchange among several organisations. In that case, the probability of achieving good results
is slightly lower than in the case when a single organisation does all the work. On the other
hand, in the countries which have a certain experience in using MAED, it is possible that the
whole work is done by one company, but the question of quality remains open. This is the
only problem in working with MAED, and because of that, it is suggested to use of MAED in
the first draft forecasting of the demand.
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The MACRO-DEMAND-BALANCE modules of ENPEP require more knowledge and
efforts for using these programs as tools for analysing the development of the energy system.
In BALANCE it is necessary to have a thorough knowledge of the energy network, and only
in that case, along with the experience from MAED, it is possible to put energy network in
optimal size in BALANCE, for example. Econometric methods are one of the possibilities for
defining the grow of a certain sector in MAED and also it is possible to use the same method
in MACRO and DEMAND, and it is much easier to see rough results than in MAED.

In any case it is necessary to use ENPEP as an integrated program package and because
of that it is useful for some modifications in the results.

According to the above, it is necessary to use some additional tools when interconnecting
the results from MAED to MACRO-DEMAND-BALANCE, or when using MACRO-
DEMAND for providing data for MAED. EXCEL 5.0 for Windows is used as a tool for this
purpose. The choice of EXCEL 5.0 for Windows is simply because that program is included
in Windows and is easy to use. There are tools for converting the data from MAED, dividing
the data onto different sheets for each sector, and for chart presentation of the data for each
sector.

2. Historic Development and Present Situation of Croatia Energy Sector

2.1 Primary Energy Consumption

The total energy consumption in Croatia, as well as the primary energy produced,
decreased during the period from 1988 to 1989. The maximum consumption has been recorded
in 1988 with 460 PJ, while in 1992 it decreased by about 31%. The consumption of all energy
forms decreased, although there are differences in the rate of decline. (Table 2.1).

Liquid fuels have the largest share in the total energy consumption in Croatia. At the
beginning of the period considered, this share was at the level of 45% while in 1992 it
decreased to about 40% (see Fig. 1). The total primary energy consumption had declined over
the period of five years up to the year 1992, but has increased in 1993 by 32%.

Table 2.1 : Primary Energy

PJ

Coal

Fuel Wood

Liquid Fuels

Natural Gas

Hydro Power

Nuclear Power

Electricity

TOTAL

1988

36.86

23.59

206.80

100.52

50.94

21.17

18.76

458.54

Consumption in PJ

1989

36.13

23.11

193.82

105.90

42.12

23.88

19.82

444.78

1990

34.7

22.68

192.60

98.22

38.55

23.49

17.53

427.14

1991

22.03

15.64

135.40

87.80

55.07

25.23

10.61

351.78

1992

17.80

13.56

127.29

90.53

43.43

20.13

3.27

315.94

1993

15.84

12.92

133.73

98.49

43.45

20.09

1.63

326.14
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Fig 1 Structure of Energy Consumption

The electricity (in Table 2.1) is imported to the territory of the Republic of Croatia from
other states.

In the Republic of Croatia, in 1993, the share of gas in the total primary consumption
was 30%, but gas+fuel amounted to 72% of total primary consumption (see Table 2.1). It is
expected that gas will cover 28% of primary consumption in 2010 year.

2.2 Final Energy Consumption by Sector

Table 2.2. shows the final energy consumption by sector and fuel. The final energy
consumption has been classified in three economy sectors: industry, transport and other sectors
which consist of households, services, agriculture and civil engineering. This table shows that
the share of industry was significantly reduced and amounted to only 29%. The energy
consumption in other sectors was at the level attained in the past two years (45%). Among the
forms of energy that are used in transport - liquid fuels, electricity and coal, the oil derivatives
are the most significant and have the share of 98% (the highest demand was realised in road
transport: 81% of total consumption in the transport sector).

Table 2.2 : Final

PJ

INDUSTRY

TRANSPORT

OTHER SECTORS

TOTAL

COAL

3.24

-

1.21

4.45

Energy Consumption in 1993

FUEL WOOD

-

-

9.99

9.99

LIQUID FUEL

7.17

43.57

23.77

74.51

GAS FUEL

10.91

-

15.61

26.52

ELECTRICITY

10.79

0.83

22.11

33.73

S & HW

17.89

-

5.43

23.32

TOTAL

50.0

44.4

78.12

172.52
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2.3 The role of electricity in the final energy consumption

Electricity is one of the most significant energy forms in the Croatian energy system. It
is being used in all sectors, in all industrial branches, railways, public transport, households,
tertiary industry, civil engineering and agriculture.

Table 2.3 shows the structure of final energy consumption in the period 1988-1993.
Although the share of liquid fuels in the total consumption is the highest, the significance of
electricity is obvious since it represents almost one fifth of the energy consumed. The structure
of final energy consumption changed during the period. The share of electricity grew from
18.3% to 20.8% in 1991 and to 19.9% in 1992, although the electricity consumption in this
period declined by an annual average rate of 8.5%, from 13503 GWh to 9456 GWh in 1992.
Electricity consumption decreased with a small percentage (0.9%) as compared to the year
1992. In 1993, electricity consumption amounted to 33.73 PJ or 9368 GWh and its share in
the total was 19.5%, i.e. lower than in the previous two years but higher than the level
registered at the beginning of the period.

Table 2.3. Final Energy Consumption Structure

Energy form

Coal
Fuel Wood
Liquid Fuels
Gaseous Fuels
Electricity

1988

7.5
7.4
42.0
11.9
18.3

1989

7.4
7.3

42.1
12.0
18.2

1990

6.5
7.4

43.3
12.0
18.5

1991

4.8
6.2

41.1
14.6
20.8

1992

3.1
6.2

42.8
15.4
19.9

1993

2.6
5.8

43.2
15.4
19.5

2.4 Consumption of Electricity by Sectors

Electricity consumption totalling 2480 GWh in 1960 increased to 15751 GWh in 1990
and fell to 11681 GWh in 1992. The total electricity consumption grew at an average rate of
6.3%, auxiliary demand 7.3%, and losses 5.6% for the period 1960-1990. The electricity growth
rate in Croatia from 1960-1993 has not been steady; each time interval had its own
characteristics.

Five periods can be distinguished in the total electricity consumption recorded from 1960
to 1993 regarding the level of electricity consumption:

1. In the period 1960-1975, the electricity demand growth rate was above 8.8%. The growth
of the Croatian economy in this period was very high. Many energy intensive industries
such as steel, aluminum, non-ferrous, chemicals, etc., were built during this period.

2. In the period 1976-1980, after the oil shock price crisis, the growth rate was lower
(6.09%). The slowdown in growth resulted from the increase in oil and oil derivatives
prices and consequently, energy prices.
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3. In the period 1981 -1985 the average electricity demand growth rate was 3.42%. The start
of the energy crises was an introduction into the political crises which broke out in the
period to follow.

4. The period 1986-1990 was the period of political, constitutional and economic crisis. The
average electricity demand growth rate registered in this period was 1.59%, mainly due
to the growth of electricity consumption in 1986.

5. The period 1991-1993 is the period of the war which affected, directly or indirectly, the
entire country. Electricity consumption in 1993 amounted to 75% of the one recorded
in 1990.
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Figure 2.4. Electricity Consumption

HEP's (Croatian National Electricity) power generating installed capacity is 4309 MW.
On the territory of other republics of the former Yugoslavia, according to the agreements on
joint construction and exploitation of power generating capacities, 982 MW (included in total
amount of capacities) or 22.7% power generating capacities was constructed. Capacities in
Croatia together with the capacities built in other republics of former Yugoslavia meet about
10% more than the electric energy demand in Croatia in 1990.

Due to political changes, accompanied by the process of disintegration of the former
Yugoslavia, Croatia has no access to major energy facilities. For instance, Croatia financed
power generation capacities in the republics of the former Yugoslavia (Bosnia and Herzegovina,
Serbia), while INA-Oil Industry (INA) lost 181 petrol stations along with the infrastructure
in Serbia. The damages and losses on facilities in Bosnia and Herzegovina are not taken into
account.

2.5 Organization of the Energy sector

Most of the energy sector in Croatia is organised into two state joint stock companies:
INA Oil Industry for exploration, production, transmission and wholesale of gas, oil production
and processing, and oil products trade, and Croatian National Electricity (HEP) for production,
transmission, system management and distribution of the electrical energy.
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The energy sector also includes:

- Adriatic Pipeline, (JANAF), for oil transportation; INA is the owner of 36% of the
shares;

- 29 public city companies for distribution and sale of gas;
- "Tupljak" and "Vrbovo", coal mines;
- commercial stores for coal sale.

The private sector, with the exception of wood trade, has only recently joined the energy
sector activities: oil product sale (petrol stations) and mini hydro-power plants construction and
operation.

2.6 Institutional Setup

The Ministry of Economic Affairs is a governmental institution responsible for energy
policy including: legislation, standardization, annual energy balances, energy strategies, regimes
of export and import, development and organisation of the energy sector, approvals of
development plans of electricity, tariffs, etc.

The Ministry of Finance is a governmental institution responsible for certain parts of the
energy policy such as taxes, export and import regimes, duties, etc.

The State Office for Environment is a governmental body responsible for the energy
environment policy.

The Energy Institute "Hrvoje Pozar" (HEP owned institute) is responsible for energy
analyses and forecasts that are made for the Ministry of Economic Affairs on contractual basis.

2.7 Current Planning Procedures

The Ministry of Economic Affairs is responsible for energy policy, safety and reliability
of energy supply, energy environment problems, energy development etc. On the other hand,
the Energy Institute makes analyses, scenarios and prospects for the Ministry of Economic
Affairs.

Planning documents include: Annual Energy Balance for the next year (government
document), and Energy Strategies (government document; last was in 1991),

These documents and analyses are carried out in co-operation with large energy
companies (INA - Oil Industry, HEP, Gas distribution Zagreb company, regional gas
distribution utilities, etc.).

The energy data base and forecasting methodology are being developed in the Energy
Institute. This institute uses rented mainframe computer for SIPRA model, for electricity
planning. For other models, for instance WASP (Wien Automatic System Planning Package),
ENPEP (Energy and Power Evaluation Program), MAED (Model for Analysis of the Energy
Demand), a PC 386 is used. Croatia seeks to establish a system for using planning models
such as ENPEP, WASP, and MAED for the energy sector. Several persons in different
organisations (the Ministry of Economic Affairs, Energy Institute, Croatian National Electricity)
have attended the IAEA training courses on the IAEA planning methodologies.
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2.8 War damages

Croatia has suffered major damage during the war. The main damages in the energy
sector are production interruptions and stoppages, reduced consumption, infrastructure losses
and damages. The consequences of war damages are complex: direct war damages are those
destructions that affected the infrastructure facilities and the equipment, while indirect ones are
primarily damages due to production stoppages and the loss of market.

War destructions have heavily damaged many of INA's production, storage and selling
facilities. The electric power system, facilities for production, transmission and distribution of
the electric energy were destroyed. The direct damage in Croatia was estimated to over 622
million US dollars.

In the course of the homeland war (1991-1993), HEP and IN A suffered direct damage
in the energy sector, exceeding 2 billion US$ both in the Republic of Croatia and through the
loss of the facilities and other buildings in Serbia and Bosnia and Herzegovina. Indirect damage
is for the time being estimated at an additional 2 billion US$, but this amount varies depending
on the methodology applied.1

3. Energy Problems at Stake

Electricity Supply

The Northern part of Croatia is connected to the UCPTE grid with a reliability of almost
100%. From that time there has not been a single blackout, and the frequency is normal. The
Southern part of Croatia (Dalmatia) presently operates in an isolated system (waiting to be
connected with the northen part of the country). The hydro power plants in that part of Croatia
are not designed for that type of operation and, as a consequence, there had been 36 blackouts
of 20 to 60 min. duration in 1993. By destroying the Peruca Dam, the Croatian system was
seriously damaged. As a result, there was a reduction in power production of up to 40% in
1993. In 1994 HEP completed the first part of the "cross island interconnection" which is to
partly solve the problem of electricity supply in Dalmatia. Today the Croatian electrical system
meets the UCPTE requirements.

Quality of Supply

In Croatia, the quality of energy supply varies from region to region. The northern part
is in a better position because of the diversity of energy sources: electricity, pipeline gas
network, oil derivatives. In the southern part of Croatia the situation is somewhat different:
electricity and oil derivatives are the major energy sources.

1 These data are based on estimates carried out by INA and HEP.
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4. MAED in Croatia

4.1 Present Use of the MAED Model2

The MAED program has been used in the Republic of Croatia since 1987. Module 1 is
mainly in use, for the forecasting of the demand for energy and energy services.

In that period Mr. Damir Pesut from the Energy Institute Hrvoje Pozar (EIHP)
(participant at the training course on MAED in 1985), key user of this program, made some
modifications in the mainframe version (change of energy units, change a pipeline in electrical
energy not on fuel, improved output data presentation, etc.). This modified version of MAED
is called "SEKTOR" (SECTOR) and is mainly used for the energy demand forecasting
(MODULE 1). Using this version of MAED, EIHP carried out forecasts of the energy demand
in the Republic of Croatia.

In 1994 and 1995 experts from Croatia participated in the training course on WASP,
ENPEP and MAED for the first time. As a member of these teams, the author was involved
in certain studies in energy field, mainly related to the planning of the overall energy sector
and to the demand forecasting. On the basis of this experience and a necessity to use other
modules of ENPEP, it was found necessary to connect the results from MAED and MACRO-
DEMAND-BALANCE.

Some parts of the complete ENPEP package that are seemingly "quick and dirty" were
sometimes utilized to achieve some needed results. In addition, the Croatian team introduced
some modifications in MAED results, so as to make them clearer and easier to understand. For
the Ministry of Economic Affairs it is important to have tools for both static and dynamic
evaluation of forecasting in energy sector, in short and long term planning. The tools that we
use have to be comparative with the EIHP tools and also with proven results, and because of
that we started to use MAED for forecasting. Moreover, we started implementing the other
ENPEP programs in EIHP and the Ministry of Economic Affairs. Our goal is using the
MACRO, DEMAND, BALANCE and IMPACT modules of ENPEP in several ways, but as a
first step we did the same with MAED. All these activities are complementary with some other
activities in the Ministry of Economic Affairs and reinforced by international organizations.

The use of gas is presently in "fashion" and according to that trend it is important to look
into the main influence and possibilities of gas participation in the energy mix.

4.2 Modifications introduced to MAED

A change was made in the output file from Module 1: ZlF6XXX.rep (where XXX
represents the number of the case). As it was mentioned before, the role of gas in the energy
system in the Republic of Croatia is significant. The modification introduced in the report is
for the purpose of determining how much gas would be necessary to satisfy the consumption
in the future. Further developments will include the whole energy sector and the development
of the type of fuel used in every sector.

2 All abbreviations hereof are taken from the publication: MODEL FOR ANALYSIS OF THE
ENERGY DEMAND (MAED) Users' Manual for Version MAED-1, IAEA-TECDOC-386,
Vienna, 1986.
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All procedures are made as MACRO in Visual Basic for application on the following
recommended hardware: 8 Mb RAM, 486/66, 1Mb on Hard Disk for program, software:
WINDOWS 3.1 or higher, EXCEL 5.0 for WINDOWS or higher.

It is necessary to install that macro on PC, and it is recommended to put it into the
subdirectory EXCELMibrary and use it through Tools add_ins option, after MACRO will be put
in tools new option Macro for MAED.

This part represents a short description (including instructions) of what MACRO does,
and a description of the equation.

1. Retrieves data in EXCEL 5.0 as a text and converts it to a spreadsheet.
2. Computes some data in SI system unit ( J - joule ) and its potential.
3. Transforms one sheet into several sheets - one for each sector.
4. Calculations necessary for each sector.
5. Puts necessary data in one table.
6. Prepares a chart for each sector.

Detailed description:

1- Retrieves data in EXCEL 5.0 as a text and converts it to a spreadsheet
MAED should be run first to produce the file with extension REP. Then start
Windows, open EXCEL 5.0, and run macro Macro for MAED. Macro will open a
menu for selecting files. Then the user selects a directory where the data from the
MAED cases are saved, (file Z1F6XXX.REP) and selects one file. The MACRO
procedure is organised to make all modifications that are necessary to shift from that
file to EXCEL.

2. MACRO recalculates the output data into Joule units (J) when necessary
MACRO uses the equations from EXCEL to transform data from calories to Joules.

4.3 Recalculation of sectors

MAED performs a detailed calculation for three main sectors: industry, household-
service, and transport. Useful energy demand is very detailed for those three sectors and for
that reason it is very useful for using in BALANCE. Alternative energy forms are divided into:
fossil fuels, motor fuels, electricity, district heating, feedstock, metal coke and soft solar. Some
sectors are related to only few types of fuel and such relation is very useful for the ENPEP
chain: MACRO-DEMAND-BALANCE.

Agriculture. Mining. Construction

Energy demand of Agriculture, Mining and Construction is calculated based on the Value
Added of the respective sector. The improved calculation made in MACRO for these three
sectors is divided into two parts; Agriculture and Mining are calculated together in the same
way, but the calculation for Construction is somewhat complicated because the energy
consumption is significant in technology.
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Agriculture. Mining: Energy demand calculations for Motor Fuel, Electricity and Fossil
Fuel were made for motive power, specific use of electricity and thermal use, respectively. For
that reason the use of gas in agriculture and mining is forecasted on the same basis (through
Value Added), but only as a part in fossil fuel.

Construction: Construction is more complicated because it uses gas for technology (e.g.
production of bricks) and for thermal uses. It is necessary to calculate two different parts for
fossil fuel. As we can see, in this case it is reasonable to calculate the construction separately
from other sectors. Furthermore, development can mean fuel switching (a change from fuel to
gas). In this case we can calculate what we want by putting it in BALANCE as a new type of
a gas consumer and we can see in a very simplified manner, the influence of a certain
development. Of course, the influence of fuel switching can be analysed in a much more
complex way in BALANCE, but certain estimates can be done here as well.

Transport

Up to now, the transport sector uses the following energy forms: motor fuels, electricity
and steam coal. It is possible to substitute all three types of fuel by gas, in public sector and
in freight transport.

The total requirements for freight transport are calculated based on the value added of
the productive sectors, i.e.:

TKFRT=CTKFRT{1) +CTFRT(2)*(Y-(YB+YSER))

TKFRT = TOTAL TON KILOMETRES
Y = GDP
YB= VALUE ADDED FROM CONSTRUCTION
YSER= VALUE ADDED FROM SERVICE
CTKFRT= COEFFICIENTS

These calculations are based on the possibility of using gas in the truck transport as part
of the total transport by truck.

TDTRUG=TKTRU*DTRUGIDTRU*.Q01

TDTRUG= CONSUMPTION OF GAS FROM TRUCK IN LONG DISTANCE
TKTRU = TON KM BY TRUCK
DTRUG = ENERGY INTENSITY OF TRUCK BY GAS
DTRU = ENERGY INTENSITY OF TRUCK BY MOTOR FUEL .

The same equation is used in local truck transport.

Energy demand calculations made for Transport predict the use of gas for mass transport
(in Italy 300000 buses use LPG) in both intercity and intracity traffic.

It is necessary to provide some additional data regardding the specific consumption per
vehicle, and the ratio of buses using gas to the total buses.
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In the output data there is:

PASSENGER TRANSPORTATION, INTERCITY:
TOTAL ACTIVITY (%)
CAR
0 BUS
0 TRAIN
STEAM
DIESEL
ELECTRIC
0 PLANE
PASSENGER TRANSPORTATION, URBAN:
TOTAL ACTIVITY (%)
CAR
MOTOR FUEL
ELECTRIC
0 MASS TRANSIT
MOTOR FUEL
ELECTRIC

SUMMARY OF DETAILED INPUTS INTO MAED/TABLE
ENERGY INTENSITY (AND LOAD FACTORS) ASSUMED:
YEAR:
FREIGHT TRANSPORTATION (kWh/TKM):
TRUCK
LOCAL
LONG-DISTANCE
0 TRAIN
STEAM
DIESEL
ELECTRIC
0 BARGE
0 PIPE
PASSENGER TRANSPORTATION, INTERCITY
CAR
(P/CAR)
0 BUS
(P/BUS)
0 TRAIN
(P/TRAIN)
STEAM
DIESEL
ELECTRIC
0 PLANE
(% OF SEATS OCCUPIED)
PASSENGER TRANSPORTATION, URBAN (kWh/PKM):
CAR
(P/CAR)
MOTOR FUEL
ELECTRIC
0 MASS TRANSIT
MOTOR FUEL
(P/BUS)
ELECTRIC
(P/TRAIN)

consumption of gas for bus in intercity transport =

TGBU*PGBU*TMFIP*PBU/DBU/LFBU/100

TGBll = consumption per bus per km,
PGBU = ratio of bus running on gas to total bus,
DBU = consumption per bus per passensger and km,
LFBU = number of passengers,
TMFIP = total consumption in intercity bus transport,
PBU = ratio of intercity by bus.
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The same equations are used for the mass transport in intracity, exchanging the
appropriate data on intracity transportation.

Service and Household

Service and Household are basically one sector in MAED, but the demand calculations
are made independently. Household and Service carry a significant difference compared to
other sectors, as the growth rate in service and household are much higher than in other sectors.
In addition, the use of new materials, appliances, equipment and other facilities in these sectors
can also make a difference between new and old buildings.

Service: The Service subsector is divided into two parts. One part is the area
constructed before the base year, and the other is the new area constructed after the base year.
This was done so that it would be possible to change a consumption per square meter during
the study period.

Gas is consumed for heating and for air-conditioning, and it is also possible to use it
in new and old service buildings with different specific consumption. Gas that is consumed for
district heating represents only a part of the whole district heating. Calculations of the gas
consumption in air-conditioning serves only for the purpose of the control of the total amount
of gas.

Household: The energy consumption is calculated in households for the total
consumption in single family houses, apartments and in room heating dwellings. In this case
it is very difficult to put the distribution of gas into different categories.

Calculation for different categories is a very useful step, but it is much more important
for working in BALANCE.

Manufacture

Manufacturing is divided into four subsectors: basic materials, machinery, consumer
goods and miscellaneous. Separate data for these four subsectors is not provided in the MAED
output file, and because of this it is useful to make modifications in the manufacturing sector.

In manufacturing, energy is used for three main purposes: motive power, specific use
of electricity and thermal uses.

At the present stage, the only modification made is the one related to using gas as a
substitution for motor fuels, as a part of fossil fuels and for district heating.

5. CONCLUSIONS

The intention of this presentation was to promote the use of the ENPEP program
package for the purpose of energy planning and to show that it is possible to adapt the results
coming from one program for the requirements of the other.

In the Republic of Croatia, MAED is used for energy forecasting, but because of the
complexity of requirements that are put before the Ministry of Economic Affairs, more complex
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tools are needed. ENPEP also includes MACRO-DEMAND-BALANCE, which can also be
used for energy planning, but M-D-B is very complex and therefore it is not suitable for the
decision makers' use (MD).

Because of that and other problems it was necessary to create an auxiliary program that
enables the use of the MAED results and their presentation in a suitable form that can serve
as a preparation for the introduction of the M-D-B as the main tools for the energy planning.

In the author's opinion, a team of experts and decision makers should be created for the
application of these programs, in order to guarantee successful implementation.

As an important component in the process, it is suggested that the implementation of
the BALANCE network is made at three levels:

1. A simple scheme of a static type - for the decision makers, so that they could
easily see the effects of the short term economic measures (e.g. the effect of
taxes on the consumption etc.). Users: DMPO - it could be reached through
BALANCE or MAED modifications.

2. A more complex scheme which would include all sources, transformations and
consumption, divided as in MAED. Users: the Ministry of Economic Affairs
and various institutes.

3. A detailed scheme which would include all deposits, buildings (objects) and
consumers. Users: scientific and research institutions.

There are several goals that should be reached by this approach, but the most important
ones are:

1. Reaching the results in a relatively short time with relatively small amount of
errors, and at the same time, the introduction of tools used for energy planning.

2. Systematic introduction of the M-D-B tools for energy planning, with MAED
as an auxiliary tool.

It is believed that using this approach it is possible to avoid the problems faced by the
planner when a BALANCE-type program is used: it is hardly possible to control the results and
the errors in the scheme by a complex scheme (such as BALANCE).

By making a shift from MAED to BALANCE in a few steps it is possible to develop
tools needed by all experts who deal with the energy planning. A precondition for successful
implementation and application of the procedure, is to use, as much as possible, the same data
in all phases, so as to minimize the time needed for data collection. That is the basic reason
to use, as much as possible, the MAED data in the future development of BALANCE.

By presenting this work, we want to examine its accuracy and usefulness in a wider
circle of experts in ENPEP, and to evaluate the possibility to distribute it in its final form
through the IAEA, if it would raise enough interest.
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