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About the Cover

From the user's viewpoint, the electricity planning perspective can be visualised as a pyramid,
as shown on the cover.

The vertical dimension represents the different levels of the planning process, with greater
amounts of information being needed and different analysis tools being required as the user moves
from the top to the bottom of the pyramid. At the policy level, there is a need for general
characteristic data and analysis tools that will provide decision makers a broad understanding of the
options available, in terms of their major differences and the trade-offs that have to be made between
economic, health and environmental aspects of different electric power technologies and alternative
electricity supply policies. The system level requires a more detailed understanding of the electric
power system, the capacity growth that has to be met in the future, and data on the fuel options and
plant candidates for meeting the capacity expansion requirements. Analysis tools would include
traditional least cost planning techniques, together with methods for calculating the health and
environment related emissions and burdens from the cost-optimised expansion strategies. At the project
level, the analysis is by nature highly specific and requires even more detailed data on the project
costs and the emissions and other burdens resulting from plant construction and operation. Such
analysis needs to be put into the context of the policy and system levels; otherwise, project level
analysis would run the risk of failing to take into account broader policy issues and interactions with
existing and future power plants in the overall system.

The horizontal dimension of the pyramid at each level represents the increasing level of
complexity and comprehensiveness of the analysis, and as indicated along the base of the pyramid,
the increasing degree of uncertainty in the information available. Technology characterisation ranges
from relatively well known data on commercially deployed and state-of-the-art electricity generation
chains, e.g., fossil fuelled and nuclear energy systems presently used, to more speculative information
on new and emerging technologies, e.g., clean coal technologies, advanced nuclear power plants and
renewable energy systems that are under development. Parameters related to health and environmental
aspects range from quantitative information on measured or calculated emissions to qualitative
indicators related to landscape alteration, quality of life and so on. The complexity of the analysis
ranges from conventional methods for cost comparisons, to advanced analysis methods such as
multi-criteria techniques for incorporating quantitative and qualitative environmental indicators.
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FOREWORD

The environmental and health-related impacts of different energy systems, including those
associated with the production of electricity, are emerging as significant issues for the coming
decades. This interest is highlighted by the current debate about health effects of pollution,
environmental damages due to acidification of forests and lakes, concerns about the safety of nuclear
power plants and radioactive waste management, and the potential risks of global climate change
induced by increasing atmospheric concentrations of carbon dioxide and other greenhouse gases.

All fuel chains within the electricity generation system involve some health risks and lead to
some environmental impacts. This fact, together with the emerging needs of many countries to define
their energy programmes for the coming decades, has provided the basis for a growing interest in the
application of improved data, tools and techniques for comparative assessment of different electricity
generating systems, particularly from an environmental and human health viewpoint.

The need to design and implement sustainable strategies in the electricity sector has been
stressed in many international fora such as the Senior Expert Symposium on Electricity and the
Environment (Helsinki, 1991), the United Nations Conference on Environment and Development (Rio
de Janeiro, 1992) and the 15th Conference of the World Energy Council (Madrid, 1992). The
essential goal of sustainable strategies is to provide the energy services required for supporting
economic growth and improving quality of life, especially in developing countries, while minimising
the health and environmental impacts of human activities.

The inter-agency joint project on data bases and methodologies for comparative assessment of
different energy sources for electricity generation [DECADES] has been established with the objective
of enhancing capabilities for incorporating health and environmental issues in the comparative
assessment of different electricity generation chains and strategies in the process of planning and
decision making for the electricity sector. The DECADES project is carried out jointly by the
European Commission (EC), the Economic and Social Commission for Asia and the Pacific (ESCAP),
the International Atomic Energy Agency (IAEA), the International Bank for Reconstruction and
Development (IBRD/World Bank), the International Institute for Applied Systems Analysis (IIASA),
the Nuclear Energy Agency of the OECD (OECD/NEA), the Organization of the Petroleum Exporting
Countries (OPEC), the United Nations Industrial Development Organization (UNIDO) and the World
Meteorological Organization (WMO).

In order to cover the main issues to be addressed for carrying out comparative assessment of
electricity generation options and strategies within the planning and decision making process, the
DECADES project focuses on:

technology inventory, i.e. characterisation of energy chains for electricity generation, from fuel
extraction to waste management, including technical, economic, health and environmental
aspects;

development of an information system (computer software) providing user-oriented access to
electronic data bases, allowing retrieval, display and handling of the data;

compilation and review of methodologies, analytical models and computerised tools for
comparative assessment, with emphasis on those tools that may be used in the planning and
decision making process for the electricity sector;

carrying out some case studies addressing specific national or regional issues, with the primary
objective of illustrating the applicability of the data bases and computerised tools in the planning
and decision making process.

The Joint Steering Committee for the DECADES project hopes that the publications, data bases
and software resulting from the project will be useful in the process of planning and decision making
aiming towards design and implementation of sustainable strategies in the electricity sector.
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1. INTRODUCTION

Recognising the need for incorporating health and environmental aspects as well as technical
and economic parameters in electricity system planning, and the role of international bodies in this
connection, several international organisations having mandate and expertise in different topics related
to electricity, health and the environment have established in 1992 an inter-agency joint project on
Data Bases and Methodologies for Comparative Assessment of Different Energy Sources for
Electricity Generation (DECADES).

The overall scope and objectives of the project were defined by the participating organisations
taking into account the conclusions and findings of the Senior Expert Symposium on Electricity and
the Environment, held in Helsinki in May 1991, and the recommendations from a number of
international fora such as the United Nations Conference on Environment and Development
(UNCED/Rio de Janeiro, June 1992) and the Intergovernmental Panel on Climate Change (IPCC).

A first meeting of representatives from international organisations that had expressed interest
in participating in such a project was convened by the IAEA in May 1992. The meeting decided to
carry out a joint project under the guidance of a Joint Steering Committee (JSC) constituted by
representatives of the participating organisations. Further to this meeting, CEC, ESCAP, IAEA,
IBRD, II AS A, OECD/NEA, OPEC, UNIDO and WMO signed a letter of understanding by which
they agreed to participate in the DECADES project. Other organisations such as UNEP and WHO,
although they have not signed the letter of understanding, are contributing to the project within their
area of expertise. It was also agreed to establish a Project Secretariat comprising the four
Vienna-based organisations (IAEA, IIASA, OPEC and UNIDO).

The first phase of the project has been designed by the JSC in order to provide concrete outputs
and results by the end of 1994, focusing on comparative assessment of electricity generation chains
and strategies with emphasis on technology inventory and electricity system planning tools. Upon
completion of this first phase, the participating organisations will discuss the need for additional tasks
to be carried out and consider the feasibility of jointly undertaking further activities in the field of
comparative assessment of energy supply and electricity generation options and strategies.

The purpose of the present Outline and General Overview document is to: give an overview on
the objective, scope and target audience of the DECADES project; outline the main products that will
result from the first phase of the project and the schedule for their delivery; and describe the
co-operative framework adopted by the participating organisations for designing and carrying out the
different tasks. Section 2 covers the overall objective and scope of DECADES. Section 3 indicates
the intended users for whom the project outcomes were designed. Section 4 describes the different
components of the project, highlighting the major outcomes/products to be developed and made
available to the users. Section 5 gives the schedule for carrying out the first phase of the project and
delivering the different outputs. Section 6 provides information on the co-operative organisational
framework adopted for the project.

2. OBJECTIVE AND SCOPE OF THE DECADES PROJECT

The DECADES project has the overall objective to improve the abilities for comparative
assessment in the process of planning and decision making for the electricity sector. The project
addresses some, but not all, of the issues of comparative assessment of different electricity generation
options and strategies. Box 1 gives a schematic overview of the main elements of comparative
assessment of electricity generation chains for planning and decision making purposes, and indicates
the scope and boundaries of the DECADES project within this framework.
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The project is aiming towards providing comprehensive information on the different energy
chains for electricity generation, i.e., fossil fuels, nuclear power and renewable sources, and user
friendly tools for accessing, handling and processing the information for carrying out studies
supporting planning and decision making in the electricity sector. Within its scope, the project will
enhance the capabilities for the design and implementation of sustainable strategies in the electricity
sector, especially in developing countries.

The first phase of the project focuses on:

characterisation of technologies for the entire energy chains for electricity generation,
including:

• collection of data and information on the technical, economic, health and environmental
parameters of the different technologies at each level of the chains, from extraction of
primary energy sources up to electricity generation and waste management;

• consistency checking of the data;
• establishment of computerised data bases;

development of a computer software providing an analytical tool for using the data in
electricity system analysis and expansion planning studies;

reviewing and documenting methodological approaches to comparative assessment of
electricity generation options and strategies;

carrying out case studies illustrating the use of data and tools in decision support studies for
the electricity sector.

In order to achieve its objective, the project has been structured into four main tasks, as shown
in Box 2, aiming towards a number of outcomes/products which will be made available to users from
Member States and international organisations. In the first phase of the project, emphasis has been
given to the establishment of data bases and the development of computer tools, focusing on
technology characterisation and electricity system planning. It is expected that the second phase of
the project will address more comprehensively the issues of impact assessment and integration of
impact indicators in the decision making process. Furthermore, the case studies being carried out in
the first phase are exploratory and will be extended in the second phase to provide for systematic
testing and demonstration of the use of the DECADES tools in planning and decision making for the
electricity sector.

The main tasks and their outcomes are described in detail in Section 4. Task 1 covers data base
establishment, including the development of a data base management system providing capabilities
for accessing, displaying and processing the information on personal computers (PCs). Task 2 refers
to the development of a computer software for electricity system planning. Task 3 covers the review
and documentation of computer tools for comparative assessment of electricity generation options and
strategies, with emphasis during the first phase of the project on energy/electricity system analysis
models. Task 4 aims towards illustrating the use of different data bases and computer tools in decision
support studies. A flexible approach has been adopted in carrying out the different tasks, especially
those related to the development of data bases and computer tools, in order to allow further
enhancement and adaptation to user's requirements, and update of the information as scientific
knowledge and technological developments proceed.

The data bases established, the computer software developed and the reports to be published
as outcomes from the DECADES project will be made available to a broad range of users in national
institutes and international organisations in order to promote a more comprehensive comparative
assessment approach to planning and decision making in the electricity sector. Improvement in the
ability to make such comparative assessments would be highly relevant in the planning and
implementation of sustainable and economically sound policies, especially in developing countries
where there is a need to supply more electricity services at acceptable cost while limiting health and
environmental impacts.
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The participation in the project by international organisations having expertise in the different
fields covered (i.e., various electricity generation technologies, energy and electricity system
planning, health and environmental impact assessment) will ensure the quality of its outcomes and
enhance the credibility of its results. Furthermore, the contributions by experts from Member States
have given access to a broad range of expertise and information and allowed to reflect the user's view
point and needs in the design of DECADES products. These products are aiming mainly towards
providing generic data, background information and a framework for analysing and processing these
data, which can be used in planning and decision support studies at the national, regional or
international level. They are intended to serve as screening tools for the first step in the planning and
decision making process, prior to more detailed feasibility studies on electricity system expansion
projects and strategies.

3. TARGET AUDIENCE

According to the objective and scope of the project, the outcomes, i.e., computer tools
including data bases and publications, are designed for use by energy analysts and planners in national
institutes, in particular in developing countries and international organisations. However, the outcomes
from DECADES will also be relevant for use by a broader audience of individuals and groups
interested in technical, economic, health and environmental aspects of electricity generation options.
In this connection, special emphasis has been given in the design of the products to ensure coherence,
consistency and transparency of the data and tools to be disseminated.

The outcomes from the project are intended to be used in the process of planning and decision
making for electricity system expansion. They will enhance the capabilities to make comparative
assessment of the technical features, economic characteristics, and health and environmental aspects
of different energy chains and technologies for electricity generation. Since these products are
developed and will be maintained by international organisations, they will be distributed upon request
to non-profit international organisations and national institutes. With the exception of any commercial
software required for using the data bases and the information system, the products in electronic form
and the reports published will be available free of charge. Workshops and seminars will be organised
in order to provide opportunities for exchange of information and experience between users and with
the developers of the data bases and computer tools.

These outcomes will be of particular interest, at the national level, to planning agencies
providing support to governmental organisations in charge of decision making in the field of energy,
electricity, health and the environment. Economists, engineers and scientific experts from universities
and research centres will find the outcomes from DECADES a useful source of background
information on methodological approaches, and quantitative and qualitative data, which they may use
for their research work and studies. At the regional and international level, development banks and
economic commissions could use the DECADES outcomes in their preliminary assessment of specific
projects in the electricity sector.

The project outcomes will be of relevance for planning and implementing electricity system
expansion strategies in developing countries. These countries, that are experiencing the highest rates
of growth in electricity demand and rapidly increasing environmental problems, need reliable
information and easy to use tools in order to design and implement economically competitive and
environmentally sound strategies for electricity supply. The generic data provided by the DECADES
project, as well as the computer structure for collecting, storing and processing specific national data,
will be useful in the process of establishing a country specific framework for electricity planning. The
methodologies that will be reviewed and demonstrated within the project could also serve as a basis
for comprehensive and coherent approaches, that could be adapted to each specific national context.

In countries where sophisticated approaches are already in place for comparative assessment in
the process of electricity system planning, the screening tools developed within DECADES could be
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of interest for bench marking and complementing more comprehensive models which might, in some
cases, be difficult to use in the preliminary screening phase of the planning process.

For international organisations, the main interest of the DECADES outcomes is that they will
reflect a broad consensus on reference data and methodological approaches which could serve as a
basis for analysis and studies in different countries and regions. Moreover, these organisations could
use such tools within their programmes of technical assistance to developing countries.

The data base management system of DECADES is designed to allow easy access to
comprehensive and well documented information on issues related to technical and economic
characteristics, performance levels, and health and environmental aspects of energy chains for
electricity generation. This information is of interest to users from public interest groups, trade
associations and non-governmental organisations. The transparency and user friendliness of the
DECADES outcomes are key aspects of their design, which will enhance their usability by
energy/electricity system analysts and senior executives involved in decision support studies as well
as by a broader public less familiar with technical issues. In this connection, the dissemination of the
data bases and reports is intended to lead to a better understanding of the implications of electricity
generation choices and policies.

4. OUTCOMES

The outputs from the first phase of the project, which are described below, will be available
early in 1995. Detailed information on the main outcomes from DECADES will be given in a series
of Project Documents (see in Annex 1 a list of documents under preparation at present) which can
be obtained from the Project Secretariat. These outcomes include:

data bases, provided in electronic form for use on personal computers, covering the different
energy chains for electricity generation, including their technical and economic parameters,
emissions and other residuals at each level of the chain, and health and environmental aspects
of electricity generation systems;
a software package for electricity system planning, provided as executable code with a user
manual;
a documented report on selected computer tools currently available or expected to be available
in the near future for comparative assessment of different electricity generation options and
supply strategies;
reports on case studies carried out to test and illustrate the use, in the planning and decision
making process, of the data bases and of some of the approaches reviewed.

An International Symposium on "Electricity, Health and the Environment" will be held in
October 1995 in order to publicise and disseminate the outcomes from the project, and to discuss its
main findings and results as well as relevant information from other national or international studies
dealing with similar topics. The Symposium will also offer opportunities to discuss the need and
feasibility to undertake further joint activities among international organisations and national institutes
in the field of comparative assessment of technologies and strategies for electricity supply.

4.1. DATABASES

Comprehensive comparative assessment of different electricity generation options and strategies
requires access to credible, reliable and up-to-date information on electricity generation technology
characteristics, including health and environmental aspects. Since the objective of the project is to
provide information for planning and decision making purposes, the data bases established within the
DECADES project will cover not only currently available technologies but also advanced technologies
expected to be commercially deployed within the next two or three decades. An overview and general
description of the DECADES data bases is presented in DECADES Project Document No. 3.
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The data bases established within the DECADES project (see Box 2) are structured within three
main blocks addressing respectively the issues of: technology inventory; effects of pollutants; and
health and environmental impact assessment. The Reference Technology Data Base (RTDB) covers
technical and economic parameters and emissions from generic electricity generation chains; Country
Specific Data Bases (CSDBs) are being developed by national institutes using the computer structure
of RTDB for storing data on electricity generation technologies in a given country or region; an
extended, vendor specific, data base including information on power plants and fuel chain facilities
offered by manufacturers is expected to be implemented in the second phase of the project; the
Toxicology Data Base (TOXDB) covers dose effect relationships for pollutants released by the
different electricity generating chains; the data base on Health and Environmental Impacts of Energy
Systems for electricity generation (HEIES) gives information derived from published studies on the
assessed impacts from different fuel chain facilities and electricity generation plants.

In view of the objective of disseminating the data bases to a wide range of users, special
attention has been given to consistency checking and documentation of the information. In particular,
references to the sources of the information are stored in the data bases and will be accessible by the
users. Numerical data are complemented by descriptive information, in textual, schematic (diagrams)
and pictorial (photographs) forms, in order to provide the user a more comprehensive overview of
the various aspects of different electricity generation technologies.

The data bases are being established in an electronic form for personal computers, with a data
base management system (DBMS) developed within the project using a commercially available data
management software, Paradox for Windows. During the first phase of the project, the data bases will
be distributed on diskettes. However, some of the data bases, especially those covering technology
inventory, might eventually require CD ROM support in order to allow for storing more extensive
pictorial information and for providing capabilities for mapping country specific and impact data.

4.1.1. Technology inventory

An overview and description of the Reference Technology Data Base (RTDB) are given
DECADES Project Document No. 4. The technology inventory data bases contain information on all
the levels of different energy chains, i.e., fossil fuels, nuclear power and renewable energy sources,
for electricity generation. Data on fuel characteristics and abatement technologies are included.
Transmission and end-use of electricity are not covered in the first phase of the project, but the data
base structure and management system are flexible enough to allow for incorporating these levels at
a later stage.

The RTDB is a reference data base giving information on technologies currently used or
expected to be commercially available in the coming two or three decades. The technologies included
in RTDB were selected by the data base management team following the guidance of experts in the
different energy chains, who also provided some of the information stored in the data base. The basic
criterion used for selecting a given technology is that it should be representative, i.e., either widely
used at present or expected to be available for large scale use in the next decades. Therefore, RTDB
provides the users with generic information which might be considered as default data whenever
country specific information is not available and, also provides guidance on future power plant and
fuel chain facilities that could be considered as candidates for inclusion into the electricity system
expansion plan. The detailed characteristics of the computer structure and data base management
system adopted for implementing the electronic version of RTDB are described in DECADES Project
Document No. 6.

The Country Specific Data Bases (CSDBs) are being established by national institutes and
experts, with technical support from the IAEA in providing the computer structure of RTDB and
guidance on its use for storing country specific data. The user's manual for RTDB (DECADES
Project Document No. 5) gives guidance for the implementation of Country Specific Data Bases. The
CSDBs will contain data on current and state-of-the-art electricity generation technologies in a given
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country or region, that might be used for carrying out case studies within the DECADES project or
for other applications that may be found relevant in the country or region. The information stored in
the CSDBs will be under the sole responsibility of the national teams establishing them and will not
be checked for consistency by the DECADES project team. However, once established, CSDBs might
be made available to other users, upon request to the institutes which created them.

As part of the DECADES technology inventory, comprehensive information on state-of-the-art
electricity generation chain facilities offered by manufacturers would be highly valuable for users.
Recognising this need, the JSC recommended to establish an Extended/Vendor Specific data base
providing quantitative and qualitative information on commercial equipment and facilities currently
available from vendors. Such a data base is expected to be established, using the RTDB computer
structure, during the second phase of the DECADES project.

4.1.2. Toxicology information

Data on toxicology profiles for pollutants released at the different levels of energy chains for
electricity generation are needed for assessing health impacts resulting from the emissions. Although
the first phase of the project will not address comprehensively the issues of health impact assessment,
the JSC recommended to collect and structure the data that will be required for this purpose at an
early stage of the project, in order to have the information available in due course.

The DECADES toxicology data base (TOXDB) will be based largely upon an existing data
base, established by UNEP and WHO, which covers most of the chemical products emitted at all
levels of the energy chains for electricity generation. Within the project, this data base is being
complemented by information on the toxicity of radio chemicals emitted by electricity generation
chain facilities. The TOXDB will contain dose effect relationships for toxic products, as reference
data for use in calculation of impacts of the different pollutants released by electricity generating
chains. The data base will also include textual information related to toxicology profiles and standards
and regulations prevailing in different countries with regard to emission limits.

4.1.3. Health and environmental impacts

The data base on Health and Environmental Impacts of Energy Systems for electricity
generation (HEIES) will be developed and used for storing results from selected studies and
measurements related to health and environmental impacts from different electricity generation chain
facilities and systems. A number of studies have been reviewed already in connection with the
preparation of Key Issues Paper No. 3 for the Helsinki Symposium (Electricity and the Environment,
Helsinki, Finland, May 1991). The information collected so far from the literature cover a range of
indicators that vary from study to study and the results presented are in most cases facility and site
specific. Work is continuing on systematic review and analysis of published material in the field of
impact assessment, and on the design and implementation of a computer structure providing the user
with tables and graphs highlighting the main results from different studies in a uniform format.

4.2. ELECTRICITY SYSTEM PLANNING SOFTWARE

The electricity system analysis software developed within the DECADES project has the
objective to provide an integrated tool for comparative assessment of different electricity generation
chains and strategies. The software package (DECPAC Phase I) implemented in the first phase of the
project is intended to be a screening tool for preliminary assessment and selection of options that
might be investigated further in the process of electricity system expansion planning and decision
making. The design and main functions of DECPAC Phase I are given in DECADES Project
Document No. 7. The integrated package is composed of three main analysis modules together with
data access routines allowing to retrieve information from the DECADES technology inventory data
bases, i.e., RTDB and CSDBs. The analysis modules, for electricity system analysis, primary energy
supply analysis and environmental analysis, have been programmed drawing from the methodological
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approaches and computer codes developed by the IAEA in co-operation with the Argonne National
Laboratory (USA), such as WASP and ENPEP.

DECPAC Phase 1 provides a user friendly computer tool for use by analysts and senior
planners and decision makers. It operates in a personal computer environment under "Windows" with
a running time lower than half an hour for a complete electricity generation system planning study.
The graphical user interface is designed to minimise the need for intervention by the user. However,
the software package is flexible and powerful enough to allow experienced users to carry out more
sophisticated studies by choosing a higher degree of intervention. The DECADES technology
inventory data bases, i.e., RTDB and CSDBs, which are linked to the analysis modules, provide the
user with most of the data required for carrying out an expansion planning study. Case specific data
are entered by the user through the graphical user interface and the main results are displayed on the
screen in tables and graphics. The software package also offers capabilities for the user to prepare
customised reports and visual presentations, i.e., graphics and charts to be shown on view graphs or
slides, based on the information available in the DECADES data bases and the results from the
calculations by the analysis modules.

The software will be distributed in executable version for use on personal computer together
with the data bases. The windowing environment and icon driven approach adopted for DECPAC
make its use straightforward without requiring specific training. Moreover, a user manual will be
distributed with the software in order to facilitate more comprehensive and sophisticated applications
by expert users. Users group meetings, Workshops, and Seminars will be organised to exchange
feedback from experience between users and provide guidance on further enhancement of the
software.

4.3. REVIEW OF APPROACHES TO COMPARATIVE ASSESSMENT

A number of methodologies, models and tools, based on different fundamental concepts and
relying on a range of mathematical approaches, have been developed, or are under development, for
carrying out comparative assessment of energy/electricity supply options and strategies. In particular,
many analytical models have been developed and applied for carrying out planning and decision
support studies in the electricity sector. However, there is general agreement among experts in the
field that there is at present no single methodology, model or tool incorporating all the elements
needed for a comprehensive approach to comparative assessment. Therefore, planning and decision
support studies have to rely on different approaches, selected according to the objectives of the
particular study and to the specific conditions prevailing in the country or region concerned.

Since the existing approaches do address some, but not all, of the issues of comprehensive
comparative assessment, it is considered useful to provide information on the different approaches,
their capabilities and limitations, in order to assist potential users in selecting which one will be the
most relevant according to their own priorities and objectives.

Within the first phase of the DECADES project, the review of methodologies and models for
comparative assessment has focused on tools developed and implemented for use on personal
computers, that are available at no cost except for any commercial software incorporated in the
package. The first outcome from this review is DECADES Project Document No. 2, which describes
some selected computer tools that provide capabilities for incorporating health and environmental
impact issues in the planning and decision making process for the electricity sector. The document
gives an overall description of the characteristics, main features, capabilities and limitations of the
different computer tools presented, in order to guide potential users in their choice, and indicates the
organisation/person responsible for the maintenance and distribution of the product. An extensive
bibliography is given in the document, which provides references to published information on the
tools described, including reports on studies carried out with the different tools reviewed.

This document will be updated on a yearly or biennial basis in order to reflect developments
in the field of energy/electricity system analysis modelling. In the second phase of the project, the
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relevance and feasibility of extending the review to other comparative assessment tools, and of
preparing a guidebook on the use of comparative assessment in the framework of planning and
decision making for the electricity sector, will be explored.

4.4. CASE STUDIES

The main purpose of the case studies within the DECADES project is to illustrate the use of
different data bases and computer tools, established or reviewed within the project, in the planning
and decision making process for the electricity sector. The case studies are carried out in co-operation
between international organisations and national institutes from different countries. It is expected that
the conclusions and findings from the case studies will provide guidance for further development of
tools in view of enhancing the capabilities for integrating health and environmental aspects in
electricity system analysis and expansion planning.

The IAEA has established a Co-ordinated Research Programme (CRP), which provides an
organisational and support framework for national institutes from Member States wishing to undertake
case studies in their respective countries. Other studies are supported by the IAEA through Research
Contracts outside the CRP and through Scientific Contracts. In addition, some studies that are being
carried out by other organisations participating in the DECADES Project, e.g., ESCAP, IBRD and
UNIDO, will contribute to the overall set of DECADES case studies.

The case studies are focusing on concrete issues that have to be addressed by analysts and
planners in support of the decision making process. They are leading to results illustrating the role
of comparative assessment in identifying and highlighting the main implications of policies and
choices regarding energy mixes for electricity generation.

Reports on each case study, describing the scope and objective of the study, the assumptions
and data used and the results obtained, will be prepared by national teams under a uniform format
designed in co-operation with the DECADES project management team. They will be published in
the DECADES Project Document Series and widely distributed. A summary of the main results,
conclusions and findings from the DECADES case studies will be presented at the International
Symposium which will be held in October 1995 (see Section 4.5 below).

4.5. INTERNATIONAL SYMPOSIUM IN 1995

The International Symposium on "Electricity, Health and the Environment: Comparative
Assessment in Support of Decision Making" will be a major milestone of the DECADES project. The
symposium, organised jointly by the international organisations participating in the project, will be
held in October 1995. Its main purpose is to offer a forum for exchanging information between
analysts and decision makers, covering various view points on the role of comparative assessment in
support of decision making in the electricity sector. The findings and outcomes from a number of
international and national studies on this topic, including the DECADES project, will be presented
and discussed by a broad audience of senior experts in the field.

A Programme Committee constituted by representatives of the organisations participating in the
DECADES project is in charge of designing the programme of the Symposium and inviting speakers
who will address the main issues related to comparative assessment of energy/electricity system
options and strategies. Panel sessions will allow to discuss the various topics and to draw some
findings from the development of comparative assessment methodologies and tools and their
application in the decision making process. Poster sessions will provide opportunities to present results
from specific studies on the subject matter and to demonstrate state-of-the-art computer tools available
to decision makers for carrying out comparative assessment studies.

In view of the results presented and discussed, the Symposium will identify potential needs for
follow-up activities to be undertaken in order to further enhance the capabilities for comparative
assessment regarding electricity generating systems.
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The proceedings of the Symposium (DECADES Project Document No. 11), supplemented by
detailed background material on the outcomes of the DECADES project, will provide a
comprehensive set of information on issues related to comparative assessment in support of decision
making for the electricity sector.

5. PROGRAMME AND SCHEDULE

The programme of work, the activities to be undertaken and the time table for their completion
have been discussed and agreed upon by the Joint Steering Committee for the project. Most of the
tasks are being carried out by drawing upon the on-going programmes of the participating
organisations and the project will make use of already existing data and information to the maximum
extent possible, in order to minimise the amount of resources and work needed to achieve the
objective.

The project aims towards producing reports, electronic data bases and software providing a
framework and concrete tools that will enhance capabilities for comprehensive comparative assessment
of electricity generation options and strategies in the process of decision making for the power sector.
Taking into account the information and know-how already available in the participating international
organisations and in national institutes contributing to the project, the achievement of this aim is
feasible, but challenging.

The specific activities initiated in the framework of the joint project are aiming towards:
compiling the information and know how already available and filling in the gaps whenever necessary;
preparing reports, establishing electronic data bases and developing computer tools designed for use
in the decision making process for the electricity sector; and carrying out case studies illustrating the
application of comparative assessment in planning and decision support studies.

The working programme of the project includes relevant activities carried out by the
participating organisations and technical meetings which are convened in the framework of
DECADES in order to share information and know-how between experts from different countries and
provide the additional information necessary to develop the data bases and computer tools and to
prepare the reports.

The establishment of the data base management system has been carried out under the lead
responsibility of the IAEA with guidance and support from some of the other participating
organisations. By the end of the first quarter of 1995, working versions of the DECADES data bases,
in electronic form, will be available for release. However, work will continue in order to complete
and check the consistency of the data stored in the data bases. In parallel, taking into account the
feedback from experience, the data base management system will be enhanced to satisfy better the
users' requirements.

The development of the DECADES software package (DECPAC), including analysis modules
and a graphic user interface, is being carried out under the responsibility of the IAEA by the Argonne
National Laboratory (ANL). As a preliminary step in this development a prototype "Energy Chain
Analysis System" (ECAS) was designed and implemented in 1993. The first version of the electricity
system analysis and planning computer tool (DECPAC/Phase I) will be delivered by ANL in April
1995 and will be distributed to users together with the DECADES data bases and a user's manual.
Provided that adequate funding will be available to support further development, the complete
DECPAC system, including an enhanced environmental analysis module and decision aiding
capabilities, will be finalised in 1995 for release early in 1996.

Technical meetings on methodologies, models and tools for comparative assessment of different
energy sources for electricity generation have provided information and guidance for preparing a
document on "Computer tools for comparative assessment of electricity generation options and
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strategies". The first version of the document, which focuses on electricity system planning tools, was
finalised and reproduced as a DECADES Working Paper in May 1994. It will be updated on a yearly
basis and published in the DECADES Project Document Series. Work will continue on the review
and documentation of comparative assessment methodologies and models, with emphasis on impact
assessment aspects, with the objective of preparing additional documents for informing decision
makers on the methodological approaches and tools available for incorporating comparative
assessment in the planning and decision making process.

The DECADES case studies, addressing issues related to incorporating comparative assessment
in planning and decision making for electricity systems, are being carried out by the national
organisations within their programmes of work, thereby minimising the need for new resources. Most
of the case studies were initiated in the first semester of 1994 and will lead to final reports by
mid-1995. Some of the case studies undertaken in the framework of an IAEA Co-ordinated Research
Programme (CRP) will provide Country Specific Data Bases. The executive summary (DECADES
Project Document No. 9), highlighting the main results and findings from the DECADES case
studies, will be prepared for presentation at the International Symposium in October 1995. It is
expected that work will continue in 1995 and 1996 by carrying out case studies focusing on the use
of the DECADES data bases and the DECPAC Phase 1 software package in decision support studies.

6. ORGANISATIONAL FRAMEWORK

The participating organisations are contributing to the DECADES project, according to their
field of expertise and in the context of their on going programmes, by providing information,
including access to existing data bases, models or tools they have developed and to published reports
or working documents giving results from their studies. They also provide relevant experts from their
staff or from their Member Countries for participating in the technical meetings held in the context
of the DECADES project. These experts could carry out, if required, follow-up tasks identified during
the meetings, e.g., collection and consistency checking of data, and drafting or reviewing reports.

The co-operative framework adopted for the project is formalised in a letter of understanding
signed by the participating organisations. Since the DECADES project draws essentially upon existing
programmes of activities, the role of the organisational framework is mainly to co-ordinate these
activities in the context of the joint project and to ensure the satisfactory completion of the expected
outcomes.

The Joint Steering Committee (JSC) for the project, constituted by representatives of the
participating organisations, meets twice a year. The JSC is in charge of designing the scope and
objective of the project, giving guidance on the definition of the tasks, reviewing the progress of the
work in order to ensure that the interim results are in line with the objective of the project, and make
sure that the outputs are developed on schedule. The participating organisations have also constituted
a Programme Committee for the organisation of the International Symposium.

The Joint Secretariat for the project, constituted by one representative from each of the four
Vienna-based participating organisations (IAEA, taking the lead responsibility, IIASA, OPEC and
UNIDO), is responsible for co-ordinating the activities undertaken within the project and for
preparing progress reports submitted to the Joint Steering Committee. The work to be carried out by
experts in technical meetings is defined and co-ordinated by the Joint Secretariat, under the leadership
of IAEA, following the guidance and recommendations of the Joint Steering Committee.

Upon completion of the tasks, the outcomes from the project will be published, or made
available in electronic form, carrying the logos of the participating organisations. The products will
be distributed upon request to international organisations and national institutes. A co-operative
mechanism will be established among the participating organisations for the maintenance, update and
distribution of the products on a continuing basis.

18



Annex 1

LIST OF DECADES PROJECT DOCUMENTS

DECADES
Doc. No. Title

1 The DECADES Project - Outline and General Overview

2 Computerised Tools for Comparative Assessment of Electricity Generation
Options and Strategies

3 DECADES data bases: Overview and general description

4 Reference technology data base (RTDB)
Vol. 1: Overview and general description

5 Reference technology data base (RTDB)
Vol. 2: User's manual

6 Reference technology data base (RTDB)
Vol. 3: Description of computer structure and data management system
{intended for data management specialists)

7 DECADES software package (DECPAC)
Vol. 1: Overview and general description of software design and functions

8 DECADES software package (DECPAC)
Vol. 2: User's manual

9 Case studies on comparative assessment of electricity generation options
Vol. 1: Executive summary

10 Case studies on comparative assessment of electricity generation options
Vol. 2: Detailed reports on country studies

11 Electricity, Health and the Environment: Comparative Assessment in Support
of Decision Making
Proceedings of a Symposium to be held in October 1995

12 Reference Book on incorporating economic, social, health and environmental
concerns into policy making for the power sector
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Annex 2

LIST OF ABBREVIATIONS AND ACRONYMS

ANL Argonne National Laboratory (USA)

CRP Co-ordinated Research Programme

CSDBs Country Specific Data Bases

DECADES Data Bases and Methodologies for Comparative Assessment of Different Energy
Sources

DECPAC DECADES software package

DBMS Data Base Management System

ENPEP Energy and Power Evaluation Program

EC European Commission

ESCAP Economic and Social Commission for Asia and the Pacific

ECAS Energy Chain Analysis System

HEIES Health and Environmental Impacts of Energy Systems data base

IAEA International Atomic Energy Agency

IBRD International Bank for Reconstruction and Development (World Bank)

IIASA International Institute for Applied Systems Analysis

IPCC Intergovernmental Panel on Climate Change

JSC Joint Steering Committee

NEA Nuclear Energy Agency

OECD Organisation for Economic Cooperation and Development

OPEC Organization of the Petroleum Exporting Countries

RTDB Reference Technology Data Base

TOXDB Toxicology Data Base

UNEP United Nations Environment Programme

UNIDO United Nations Industrial Development Organization

UNCED United Nations Conference on Environment and Development

WASP Wien Automatic System Planning Package

WEC World Energy Council

WHO World Health Organization

WMO World Meteorological Organization

S
o

If)

20


