General summary of discussion in session 1
by R. Dides,Chairman, and A. Doulet, Rapporteur (France)

The session was organised around 3 themes including now the subject of aerial lines and cables:

· Equipment design

· Life cycle of components

· Environmental constraints

32 reports were selected. They were mainly complements and updates and served as the guidelines for the Special Report which carried 19 questions destined to stimulate both written combinations prepared in advance and spontaneous written and/or oral interventions.

Preferential Subject 1 = Equipment Design

The debates were based on 15 author contributions, followed by 2 written contributions prepared in advance, 17 written and 5 spontaneous contributions.

The final half hour was dedicated to the presentation of work by the group of experts linked with session 1, relative to recent and significant evolution of norms applicable to network components.

The following points resulted from the debate:

· even though the advantages of using high power electronics are clear, the market hasn’t followed suit and the debates couldn’t come up with a reason for this.

· the techniques of reliability previsions are today well known and used. The introduction of operational reliability constraints in the purchasing process still seems to have a very limited scope.

· the design of equipment is today carried out on a world-wide scale and modern design techniques enable standard equipment with stable generic functions, to be customised without significant additional cost.

· the standardisation of certain elements is considered an attractive idea but raises security questions in relation to existing elements and is not necessarily a cost reducing method. Steps towards standardisation will, however, be taken.

· control by permanent magnet, as described in some of the articles studied, seems to present quality performances which are compatible to requirements and thus present an interesting element of progress.

· so-called ‘lean’ cables with adapted accessories were presented as a new technological step offering significant advantages in link connections (both in terms of purchase cost and implementation time). However, the thermal soil problems still need to be examined in greater detail.

· it was stated in the conclusion that the real permanent challenge in material design is the balance between security /  reliability / economy.

Preferential Subject 2 = Life Cycle of Components 

The debates were based on 7 author complements, 2 pre-prepared written contributions and 12 written contributions.

Due to lack of time, no spontaneous contributions were possible.

The following points resulted from the debate:

· Monitoring is a subject regularly studied at CIRED but for which the market is limited in spite of constant progress. The desire to reduce costs, the short term vision of investors, the limited life cycle of surveillance systems and their cost are certainly the reasons for such a weak market.
· Some interesting solutions were, however, put forward. These were based on the robustness and simplicity of such systems, both in cables and fixed equipment. Notably, simple and cheap captors, with a life cycle of 30 years were announced.

· There was a presentations of interest concerning progress in modelling cable behaviour under heavy current loads, including details on the performance possibilities in measurement of partial discharges. A compromise has to be found between measurement and ease of application in relation to test voltages which determine the conditions of application.

· Improved understanding of the behaviour of installations should not lead to reduced attention to quality requirements. This is especially true for material tests above when for use at upper limits when operational. 

Preferential Subject 3 = Environmental Constraints

The debates were based on 6 author contributions, one pre-prepared written contribution and 12 written contributions. As for theme 2, there were no spontaneous contributions.

The following points resulted from the debate:

· An example of the LV network showed that interesting results could be obtained if the environmental question was taken into consideration very early on in the design phase.

· In general, environmental aspects are today well integrated in advance of the specifications requirements. Several companies have tried to prove that this attitude can reduce, even eliminate cost overruns. Among the various environmental constraints, visual impact and the security of persons close to installations, are considered as the priorities.

· Countries using SF6, especially in medium voltage, have set up recovery procedures for the gas at the end of it’s life cycle, thus greatly limiting environmental risks. Moreover, the volumes of gas used are constantly being reduced.

· Superconductivity remains a lively subject of debate. The main limitation seem to be the entry point to the market, which will be appropriately structured in 5 to 10 years. Manufacturing a circuit breaker requires the control of 4 major factors: cost, compatibility with network protection systems, reliability and life cycle.

· Decentralised production gives rise to new network performance requirements which the materials of tomorrow have to take into account. Wind turbine production frequently provokes coupling difficulties. However, beyond this aspect, the development of the medium voltage network has created new operational requirements: evolution of protection plans, increase in short circuit power, voltage control, stable tariff signal transmission quality for user companies. These major challenges will certainly be further developed in the coming years.
