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The development of electricity supply systems is nowadays an extremely interesting subject due to the various aspects involved.

The interest is now increasing because the expansion of distribution networks is not only limited to the growing power demand of customers, to the extension to the areas where electricity supply is not yet available and to the improvement of power quality; now new events like the institutional changes, the liberalisation of electricity market, the integration of new technologyies for distribution and generation heavily influences the development, involving also the role itself of distribution networks.

The Session regards all the aforesaid aspects by proposing three preferred subjects.

The first one considers the impact on distribution development of the new needs and demands from the customers, the integrated utilisation of energy resources available, the provision of new services and the extension of electric market. The effects of competition markets, deregulation and utility privatisation are also considered.

The second preferred subject is related with the criteria, methods and software and hardware systems developed to be used at the planning stage. The objective is to optimise efficiency and investments, to take into account in the planning procedure quality cost and environmental factors, to define equipment maintenance and component replacement. The subject considers also the application of advanced tools provided by information technology in implementing both centralised and distributed computing systems.

Finally the Session considers in the third preferred subject the experiences derived from the application of tools and procedures used in the extension and the evolution of distribution systems, standardisation being included.

In total 31 reports are included for discussion in the Main Session (respectively 12, 11 and 8 for the three subjects); other 10 reports, dealing with specific subjects, are included in the Dialogue Session.

PREFERRED SUBJECT 5.1 – IMPACT AND INFLUENCES ON PLANNING

Nowadays the Electricity Industry of many countries is involved in restructuring processes aimed at eliminating monopolies, creating free markets also in the electricity sector and setting up competition among different operators; these events will strongly affect the development of electricity supply systems in the next years.

In Europe this is the consequence of an EC Directive that states the transition from monopolies to free markets. In other countries this is motivated by the aim at reducing the costs of electricity supply while not worsening or even improving the quality of the provided services; the claimed objective is to sustain the economical and social growth of countries.

The liberalisation of the electricity market and the introduction of competition is now pursued by proposing and adopting different models, depending on the different economic conditions of every country. The change from monopolium to open market is a complex process that evidences several difficulties and problems to be solved; some of these are dealt with in the reports presented in this session. Even if the subjects proposed for the discussion cannot provide an exhaustive analysis of the liberalisation process, they will substantially contribute to make clear some aspects by describing interesting experiences.

NEW UTILITY PERSPECTIVES IN A COMPETITIVE ELECTRIC MARKET

The liberalisation of the electricity market results in the separation into generation, transmission, distribution, energy retailing; reports 5.8 (Austria) and 5.11 (Spain) deal with the main issues that are relevant to the distribution activity:

· the distribution function is to transport electricity from stations connected to the transmission network and from embedded generation to the electricity delivery points; it has the characters of a natural monopolium because the existence of multiple networks in some areas should be too expensive;

· the distribution has to be subjected to a careful regulation in order to prevent the monopolium from providing rents from captive consumers; reduction in costs, improvement in efficiency and service quality are the main directives of the regulatory frame.

Revision of network structures and equipment loading, prolongation of maintenance intervals are suggested as means to minimise investments and reduce costs; appropriate economic signals have to be introduced, numerical indicators have to be defined and the required values have to be indicated in order to lead planning and operation of distribution network.

Remuneration of the distribution activity is of paramount importance for distributors; the reports suggest to adapt a marginal or incremental cost approach in pricing the distribution services just to include appropriate economic signals to the end consumers. An important issue is the connection costs related to the request of augmentation of the contracted maximum capacity or of the connection of a new user; there is no doubt that connection costs are to be charged on the customers, being the main question whether the charges should be individualised or not for each user. The application of non discriminatory rules and transparent tariffs are stressed in the reports.

Report 5.8 stresses also the importance that automation will have for the utilities in the liberalised market, both for network operation and for energy trade. Automation systems for network operation shall include new specific functions to manage power flow transits caused by independent power producers (IPP) and independent power consumers (IPC) and new functions for prognosis of load and services interruption risk. Automation systems for energy trade shall allow the management of communication with other market partners as IPP, IPC, energy brokers and traders; the developing of an electricity spot market will require the ability to respond in the range of few hours or minutes.

The case of the procurement of an information technology system to manage communication, metering, customers information is considered in report 5.12 (Sweden); the authors stresses the fact that an adequate procurement strategy is a vital factor for utilities that are procuring integrated (hardware and software) information systems. The proposed solution is to combine the functional procurement approach with a low-detail requirement specification; the solution should allow to use standardised software components, thus lowering costs, saving time and reducing implementation risks.

Question 1

Electricity distribution include many activities like expansion planning, system operation, equipment construction, installation and maintenance. With the aim at reducing costs and improving efficiency and quality is it preferable to perform all of them within the utility or to sub-contract some of them (construction, maintenance) to other companies ?

Question 2

The electricity market will be animated by a multiplicity of actors and operators: IPC, IPP, distributors, energy brokers, energy vendors. How traditional utilities have changed and restructured in moving towards the new competitive scenario? How distributors have defined and bordered their own role ?

Question 3

In the case of the development of complex information systems, which of the autarchic or outsourcing solutions has to be preferred? In the case the outsourcing solution is preferred, which are the borders of utility action (requirement specifications, function specification, detailed project)?

Report 5.1 (Brazil) deals with the key issues of competition in energy retail; utilities have to make strong efforts to rapidly adapt themselves to the new competitive environment in order to avoid the risk of loosing part of their own clients to other operators. A fundamental aspect is the ability of utilities to define optimal strategic decisions to compose their energy portfolio, considering all the possible energy sources available, in order to provide competitive offers to the market.

The problem of determining the optimum energy purchase portfolio is dealt with also in report 5.3 (Poland). In the sphere of the planning process aimed at assessing the development plans of the electricity supply system the authors suggest to adopt an integrated resources planning (IRP) approach; DSM (Demand Side Management) initiatives to reduce the demand may be considered as alternatives to the construction of new generating plants or of new connections to the transmission network.

Question 4

Considering that now in the new competitive environment electricity is considered as a product to be sold, instead of a service to be provided, is it likely that distributors consider DSM actions to reduce demand as an alternative to the purchase of energy from the market?

Embedded generation

There are several factors that are promoting the diffusion of embedded generation, i.e. small generating sets connected to HV, ML or LV distribution networks.

Technology is now providing small scale generators, in the range tens of kW – few MW, fuelled by natural gas, like micro-turbines, diesel generators, fuel cells and others. They may allow the combined generation of electricity and heat (i.e., co-generation) thus increasing the global efficiency up to 60-80%.

Embedded generators include also the utilisation of renewable energy resources, like wind turbines, photovoltaic systems, use of biomasses, thus reducing the environmental impact of electric systems.

Report 5.6 (France) deals with the impact of dispersed generation on the planning of distribution networks. In the report embedded generators are considered as an alternative to network reinforcements to solve network limitations and emergencies. An extension to the present planning process is proposed, aimed at individuating network elements constrained and defining the optimum number of dispersed generators to be used.

Report 5.7 (Greece) deals with the optimal integration of renewable energy sources in the electric power grids. The method proposed is based on the utilisation of the geographical data available, on the main information about the availability of renewable sources and on the network characteristics. The objective is to identify the most cost effective energy sources, the most appropriate technology to be used and the best connection to the distribution network. The results of a study case are provided and presented, relevant to a region where favourable wind conditions exist.

Question 5

The subject of the use of embedded generation is now very interesting. It seems too limited to consider dispersed generators as a merely alternative to network reinforcements. In the scenario of liberalised markets, have distributors to consider dispersed generation only for the technical issues that their integration may cause to the network operation? In the case of generators operated by IPP, may dispersed generators be considered as an opportunity, for example in providing new services (ancillary services, maintenance).

LOAD MODELLING

In the new liberalised scenario, customers, depending on their electric energy annual consumption, may cover their power demand on the free market. Utilities are called to provide a more and more flexible service, finding supporting tools (for example, accurate load demand forecast) to guarantee power supply over the short and medium term. Moreover liberalisation calls also for a more intensive and effective utilisation of existing resources of distribution networks.

Reports 5.9 and 5.10 (both from Germany) deal with the above subjects, respectively; both reports stress the importance of the use of efficient load models. Report 5.9 suggests to aggregate in a pool all the industrial customers that participate in the free market, thus identifying the relevant global daily load curve; the forecast of the load demand will be done separately for the customer pool and for the remaining supply area, and then combined into a total demand. Utilities may use this forecast in the planning process for the procurement of power economically viable for the company and for decision about DSM-Agreements with the customers belonging to the pool.

Report 5.10 stresses the fact that competition and retail wheeling require a flexible and robust network; moreover the uncertain load development leads to narrower planning horizons and requires the use of manageable tools for the analysis of several critical network operating conditions. The report suggests to develop extended modelling of electric loads based on the use of typical load curves for different customer (or tariff) categories. The need is also stressed to use suitable methods (like cluster analysis) to build-up load curves that make use of measured powers and of information available on customer data bases.

Question 6

Detailed modelling of electric loads is of paramount importance, especially considering the expected increasing uncertainties in consumer behaviour due to the changes in the electricity sector. Are there some further experiences in new approaches used for the purpose of load modelling?

TECHNICAL ISSUES

Technical issues like power quality and reliability will maintain their importance also in the new market driven scenario, notwithstanding the increasing attention to the economical factors; reports 5.2 (The Nederlands), 5.4 (Yugoslavia) and 5.5 (China) mostly deal with these traditional technical issues. Report 5.2 considers, looking at the present situation in The Netherlands, the more and more constraining requirements for power quality and suggests some alternative solutions for equipment and layout of MV distribution network. The proposal regards the substitution of  HV fuses with circuit-breakers to protect transformers, the adoption of meshed-layouts for MV networks, the use of new MV/LV transformers with intelligent automatic tap-changers.

Report 5.4 examines possible methods to assess the technical limits of a distribution network and the relations with the quality of supply, even in a scenario of increasing uncertainties related to the consumers load-growth and to the economic value of supply interruptions. The application of the fuzzy theory is here proposed as a mean to manage the said uncertainties and identify the appropriate actions to be undertaken.

Report 5.5 examines, from a general perspective, the problem of the management of the whole reliability of an enterprise. Considering the present situation in China, the main factors that affect the reliability level of power supply enterprises are related with many factors like insufficient ability in decision – making, not enough flexibility in operation, not perfect organisation; also skill levels of technical staffs are not adequate and there is not sufficient co-ordination and collaboration between system engineering and equipment designers and manufacturers; finally also unpredicted natural calamities influence, of course, the system’s reliability. The definition of appropriate indices and of quantitative evaluation methods, based on the fuzzy theory, is proposed as a mean to improve the  reliability management.

Question 7

Can the solutions proposed in Report 5.2 be considered valid in other countries and/or companies? Are they already applied? Can alternative solutions be proposed?

Question 8

The fuzzy theory has been widely proposed in the last years to be used in many fields, in order to take into account the increasing uncertainties. It seems that few examples still exist of its practical application in distribution planning and operation; are there any examples on this point?

PREFERRED SUBJECT 5.2 – CRITERIA, METHODS AND SYSTEMS FOR ACHIEVING THE GOALS

The execution of studies about the future development of electricity supply systems is a complex and difficult task considering the multiple development alternatives among which to select the optimum ones and the existing uncertainties now increased because of the changes that are in progress in the electricity sector. It is therefore  absolutely necessary to dispose  of powerful, flexible and possibly easy to use procedures, methods and tools to study and solve the several problems related to the electric system development; several interesting suggestions on this subject are provided by the reports included in this part of the Session.

INTEGRATED SYSTEMS, METHODS, ALGORITHMS FOR DISTRIBUTION PLANNING

Report 5.22 (France) describes a project aimed at developing  an environment to integrate both existing and new study tools, which can interact with one another using standardised man-machine interfaces. The provided study functions are relevant to MV investment selection, management of MV works, voltage adjustment optimisation and planning of IPP connections, updating of MV, LV and gas technical data; the integrated functions allow to take into account all the current technical constraints and to respond to future problems. From the users’ point of view the developed software platform provide unification of input, homogenisation of interfaces, easy exploitation of results, adaptation to different technical contexts.

The operational planning of distribution systems needs a great amount of information relevant to the territory and to the electrical and topological network characteristics. 

Report 5.17 (Italy) describes the main modules of an enhanced computer tool, integrated with the Distribution Information System, aimed at managing MV distribution networks information, monitoring the current electric status of the system, simulating load growth and network development. An application to an actual network is presented, stressing the importance of the integration in the Geographic Information System (GIS).

Distribution planning by means of computer programs is a complex task because a large number of network configurations have to be assessed to find out the best solution. In report 5.23 (Portugal) the development and the users’ experience of an enhanced tool based on evolutionary computation is presented as capable of approaching and solving both operational and expansion planning problems for real size urban electric distribution systems. The report emphasises the difficulties encountered in the utilisation of evolutionary methods and describes the procedure developed in making this method to work effectively and fast enough.

Report 5.15 (Brazil) describes an approach for expansion planning  based on the assessment of quality indices and the use of statistic and clustering analysis to represent distribution networks and assess their main parameters, like voltage drops, network losses and reliability indices. Then the so far identified network clusters allow the evaluation of the best measures that meet the technical criteria by computing the relevant cost-benefit indices; the identified measures are ordered until the budget constraints are respected. The authors claim that the uncertainties that arise in the planning process are considered by means of the probabilistic generation of different scenarios involving technical, social, economic and financial considerations.

Question 9

Reports 5.22 and 5.17 emphasise the need to develop integrated computing systems and GIS based tools to provide flexible and easy to use planning procedures. Do the new scenarios created by events like market deregulation and liberalisation and by the growing customer demand for reduced energy costs and improved quality call for new analysis methods, in addition to the complex software architecture here described? Can the evolutionary approach described in report 5.23 be a viable solution?

question 10

Report 5.15 suggests to use, for planning purpose, network models defined by means of cluster analysis, instead of real networks. is this approach enough to study and solve real problems related to distribution systems’  extension and evolution?

METHODS FOR NETWORK RENOVATION

Distribution losses in some countries may exceed the 10% of the whole generation; such a level cannot be considered nowadays acceptable. Report 5.13 (Argentine) examines the traditional method to install suitably located capacitor banks, that can reduce this phenomenon by the optimisation of voltage profiles. Genetic algorithms can be successfully used to find out a set of optimal location of distribution shunt capacitors since the objective function is generally non-linear. The paper describes the implementation of a genetic algorithm (genetic operators, selection criteria, fitness function) specifically developed for this problem and provide comments , with reference to a real study case, on advantages and drawbacks on the application of this algorithm.

Report 5.14 (Brazil) deals with the assessment of the expected life time of distribution transformers. In order to improve the current approach based on the demand forecast (kVA), the authors suggest the evaluation of an expected life curve as a function of a suitable transformer loading index, based on the daily load and ambient temperature measures. For efficiency reasons, a data base with a limited number of life curves (corresponding to suitably selected transformers) is taken as reference; for a given transformer with a set of load values the life curve is derived by means of suitable statistical considerations. The different techniques which are described in the paper allow to select the best fitting life curve among those present in the data base (selection algorithms) or to compute a new one by suitable interpolation (estimation algorithms). Based on error analysis and computing time considerations, the use of artificial neural network approaches is suggested in the paper as an efficient solution of the problem.

In the deregulated energy market reliable fault statistics are more and more important both for utilities and regulatory authorities. Fault statistics are made by a large number of different utilities, therefore a common tool to produce homogeneous data is necessary. Report 5.18 (Norway) describes the case where this process was started several years ago; the Norwegian experience demonstrates that reliable and integrated interruptions statistics are of basic importance to improve the cost-effectiveness of the service and the quality to the customers. In this frame it is fundamental to train utilities technical staff in order to promote the use of common language and analysis tools. 

Report 5.11 (Norway) illustrates a model to plan the replacement of components in MV distribution networks. The model is based on the life cycle analysis; the attention is focused on the determination of the optimal cost level to determine the maximum profit by reducing planning costs and  establishing predefined criteria in case of unexpected failures. The main steps for the proposed planning model are given as well as some information about predefined alternatives regarding work methods and technical solutions (hot-line work, mobile generator/cable, covered conductors, gas-insulated switchgear, upgrading of the voltage level, modification of the network, switchgear configuration, etc. A study case is also presented in order to evaluate and compare four different replacement strategies with regard to life cycle costs.

Question 11

The reports here included deal with the application of both traditional and innovative methods like, for instance, neural networks and genetic algorithms to approach  specific aspects of distribution systems. Can innovative methods provide consistent benefits to end users (network operators and planners)? 

Question 12

With reference to report 5.14, it is worth noting that the estimated loss of life does not seem to take into account the transient overvoltages that can be experienced by the transformer; are there experiences that overvoltages (for instance originated by lightning) may have a considerable influence on the life of transformers?

METHODS FOR LOAD FORECAST AND MODELLING

Load forecasting is the fundamental input data for any procedure to plan both the operation and the development of electricity supply systems. Load forecasting has multiple aspects:

· medium-long term forecast for system development planning that involve also planning of land use,

· short term forecast  of  nodal demand of distribution network for operational planning purposes,

· evaluation of daily load curves to perform detailed analysis on the performances  of distribution networks.

The three reports included in this part of the Session deal with the aforesaid subjects.

Report 5.16 describes a novel spatial load forecasting model based on a land use simulation process. The authors emphasise the improvements provided by the use of the fuzzy logic approach to assess the suitability of every small area for the growth of some kind of use (industrial, commercial, residential, etc.) and by the use of a “transshipment model” to allocate the total electric load to small areas, thus determining which kind of customer will develop in each small area.

Report 5.21 (Spain) presents a method to perform the demand forecast for every consuming node of a distribution network. The forecast make use of the Artificial Neural Network approach and allows to take into account factors like  the type of day (working days, week-end days), temperature and the energy consumed in selected previous time periods.

Report 5.20 (South Africa) describes  a process to collect customer information within  a wide electrification program aimed at connecting 450.000 new customers each year. The collected data, that regard not only maximum demand and dispersion but also household income, time since electrification, circuit breaker size, allow interesting correlation and the formulation of load models to be used in voltage, current flows and energy losses calculation for feeder design and optimisation of capital and operating costs. 

Question 13

Load forecast is a very difficult task due to the uncertainties involved that may affect the validity of the obtained results. The three reports here included describe different approaches applied to different aspects of load forecasting. Are the described approaches so efficient to provide enough precise forecasts? Are the methods able to manage the uncertainties? Are the methods sufficiently easy to use in order to permit to quickly repeat the forecast process in order to update previous results taking into account new factors or new data available?

PREFERRED SUBJECT 5.3 – REAL AND PRACTICAL EXPERIENCE

A wide part of the Session has been devoted to the changes that are in progress in the electricity sector of many countries, to many related aspects, to the criteria to be adopted to govern the changes and to the methods and computing systems to study the development of electricity supply systems.

The scope of this third part of the Session is to share the experience gained in the application of criteria and to study real cases of electrification programs and of network operation.

DEVELOPMENT OF DISTRIBUTION NETWORKS

The development of electricity supply systems presents several different aspects depending on location, size, economic and demographic conditions of the area to be supplied.

Report 5.21 (Belgium) presents an overall study procedure to plan the electrification of fast developing areas, both urban and rural. The procedure involves data gathering, estimation of future load demand, design of electrification projects and their economic and financial appraisal. The procedure is able to take into account many peculiar aspects of fast developing areas: rapidly growing demand, need to analyse hundreds of projects, including dispersed generation capable of exploiting local available energy resources, severe financial constraints. The application of the methodology to real world cases is facilitated by the development of a highly automated procedure based on powerful and graphic tools that allow easy operation.

Report 5.28 (France) describes a similar methodology especially developed to plan supply electricity systems for rural areas of developing countries; the report stresses the need to compare the extension of the existing networks to cover all the areas of a country with the alternative to create decentralised systems to supply electricity in single villages or in groups of aggregated villages.

Question 14

The procedures described in reports 5.21 and 5.28 have been developed in industrialised countries by engineers that gained their experience in a context very different from countries where the procedures should be applied. Have the described procedures proved able to consider the different real and also non technical problem? Can they be used by experts with different skills and experience? What about the transfer of technology?

Report 5.2 (Germany) considers the planning of HV and MV electric system in urban areas of industrialised countries. In this case the attention is given to the improvement of efficiency, reliability and quality, the reduction of costs, the environmental compatibility. The case of two German urban areas is considered; the results demonstrate that substantial savings in costs (lower losses, minor investments for renovation, simplification of equipment) are possible.

Question 15

Are planning methodologies to be applied in industrialised countries substantially different from those applied for electrification of area in developing countries? Or is the difference limited to the objectives of the studies (renovation instead of  expansion of electricity supply systems)?

OPERATIONAL ISSUES

In a scenario dominated by competition, utilities are paying more and more attention to cost reduction and improvements in quality, efficiency and the global economy of electricity supply systems. In this part of the session a set of reports are grouped that deal with real problems faced by utilities and electric companies in operating their own system.

Report 5.26 (Denmark, Norway and Sweden) deals with the problem of equipment maintenance and component replacement. The need to review and optimise the practice adopted in the past is now motivated by the new rules (already introduced in Norway) to refund consumers for interruption of service and energy not supplied. The report describes a new strategy that is based on the use of a set of models used to support the decisions on both maintenance and replacement. The models examine economic aspects (as the investment capitalisation or the consequences on the company budget) as well as the age and the role of components. One may ask if a model based on RCM (Reliability Centered Maintenance) approach could be used, as it is already widely adopted in planning the maintenance of power plants and transmission substations.

Report 5.31 (Italy) deals with the need to reduce reactive power flows and the relevant power losses, aimed at improving the systems’ economics. The report describes a complex model of the global reactive flows along the system and the related costs; the model is the base to estimate the effect of several possible actions both on the customer (tariff policies and promotional actions) and grid (installations of capacitor banks and of low losses HV/MV transformers, upgrading of MV nominal voltage) side. Consistent improvement in power factor of MV and LV networks and reduction in energy losses gained in last 15 years are reported by the authors.

The need to improve service reliability is the subject examined in report 5.27 (Egypt). A set of actions are described aimed at reducing the duration of service interruptions due to large-scale failures. Substitutions of MV feeders with XLPE shielded cables, revision of maintenance practice of distribution transformers, renovation of LV overhead network by using XLPE overhead cables with full size insulated neutral conductor, installation of fault indicators to quickly detect phase to ground faults and of a new control center are the reported actions that permitted substantial reduction in the overall outage time and number  of interruptions per customer and per year.

Report 5.30 (India) deals with the problem of supplying large increases of electric loads that occur for a few days in the year due to particular events. The report describes the case of urban electric loads, that, during a festival celebrated in the month of October at the end of the lunar month, increases because of the installation of rows of lights that decorate and illuminate every house, market and streets; in this period the total urban load increases from 145 to 274 MVA. The utilisation of a suitable SCADA system is considered the most appropriate tool to permit monitoring and vigilance of feeder loading as well as feeder re-configuration and sectionalisation, load balancing between phases to meet the increased demand.

Question 16

Competition in the electricity sector regards different aspects like reduction in cost and therefore in the offered tariffs or the improvement of service reliability and quality. Are there any ideas or experience about the preference of customers between lower tariffs or better quality? Which is the role on this matter of authorities, now created in many countries to state market rules? Can competition regard also the offer of new services?

VOLTAGE STANDARDISATION

Only one report (5.25, Australia) examines this subject with reference to the value of the nominal low voltage. Till now three international nominal voltages of 220, 230 and 240 V are commonly used; also the acceptable range around the nominal values is different. IEC 60038 states an international standard 50 Hz supply voltage of 230 V, + 10% to be adopted by the year 2003. The paper proposes that IEC 60038 be amended and that the utilisation voltage should become the prime interface for standardisation and that both normal and abnormal voltage ranges (possibly + 10%) be introduced in the IEC rule.

Question 17

Stating standards is of great interest for equipment manufacturers and network operators; which are the consequences (benefits and/or drawbacks) for customers? Are customers more interested in stating standards for power quality?

DIALOGUE SESSION

Nowadays, on account of the preservation problem of the natural environment, electric energy conservation should be considered as another alternative in the process of system development, as an input parameter of the process. 

Report 5.p 1 (Brazil) describes an approach to the optimised planning of investments in distribution systems that use the energy conservation as a preliminary option in the search for an optimal evolution.

Report 5.p 2 (Italy) describes new functional models introduced in a modular software architecture, previously developed and aimed at supporting the technical-economical analysis of not traditional distribution systems, allowing to study the introduction of structural singularities, like embedded generators and DC connections. Enhancement of the methodology is also performed by the introduction of the evaluation of some economic indices (linked with structure and management of the distribution system) and of some quality indices (relevant to the assessment of power quality, supply continuity, voltage unbalance).

Report 5.p 4 (Romania) deals with the problem of optimising the development of  MV and LV distribution systems; the tool offers to planning engineers a practical approach for determining optimal development trends.

Report 5.p5 (Finland) describes a hardware and software tool that allows a better use of distribution network information stored in a central database and improves the exchange of information between the offices and field mobile computers. The authors claim that, by the use of this tool, it is possible to improve operational efficiency in planning, construction, operation and maintenance of distribution networks as well as in providing customer service. 

Report 5.p 6 describes a system for the global  management of  construction works for the electric power supply. The system is aimed at supporting distribution operators in order to respect the standard target lead time (one week) from the receipt of applications for electricity supply to the completion and inspection works. The system  performs online operations within the internal organisation and with associated companies. The report highlights objectives, configuration, digitisation process, operation flow and benefits that this system can produce in the distribution work management.

Report 5.p 7 (Portugal) provides a software architecture overview, which allows an effective integration of various functions used in a distribution central control room. The report stresses the importance of functions like the management of safety documents and the implementation of safety rules during the daily operation of the network. 

Report 5.p 8 (Czech Republic) deals with the problems of identifying the optimum size of MV network in urban areas, when the actual operation of the LV network is also considered. The authors stress the possibility to reduce the number of MV feeders if the LV network is operated as a radial network, thus reducing cost while assuring a reliable power supply.

Report 5.p 9 (Germany) examines a similar subject, with reference to LV distribution networks in rural areas. The report describes the results of a study that examined several alternatives for restructuring an existing LV distribution network with overhead lines; it is demonstrated that optimising feeder separation points is possible to avoid the building of new distribution resources or at least delaying them. The economical viability of using underground cables is also considered.

Interactive tools for strategic planning of MV networks is the subject of report 5.p 11 (Slovenia). A computing system to study the long term development of a distribution network, in a regional perspective, is described. The method is based on a heuristic approach and is supported by an advanced software package which allows the analysis in a completely graphic environment. Reliability, quality of supply, embedded generation, effect of institutional changes and of market liberalisation are the issues that may be also taken into account.

A particular method for the electrification of areas in developing countries is described in report 5.p10 (Italy and Ghana). The proposed technique is based on the use of insulated shield wires energised at MV from the main HV/MV transformer stations that allow 3-phase and single-phase power distribution. The design and the operation criteria of shield wires which can supply up to 5-6 MW at 34.5 kV to electric loads at distances up to 100-150 Km from the supply stations are presented. The shield wire schemes implemented in many countries and the 10 years operation experience of the system realised in Ghana are provided.
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