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ADVANCED PLANNING AND OPERATION OF DISPERSED GENERATION 
ENSURING POWER QUALITY, SECURITY AND EFFICIENCY IN DISTRIBUTION 

SYSTEMS 

 
Germany 

 
1 MOTIVATION 
In Europe the dependency on imported primary energy increases from year to year and will achieve 
70 % in 2003 [1]. As a countermeasure against this growing dependency national programs inside the 
European Community are directed to increase the share of renewable energy sources and the 
efficiency of power generation by cogeneration of heat and power (CHP). Targets are set from the 
European Commission for each country.  
Generally, the share of renewable energy sources has to be increased until 2010 from 14 % to 22% [1] 
and the share of CHP has to be doubled from 9 to 18% [2]. 
Assuming that the wind power will grow preliminary by the way of large wind farms feeding into the 
transmission grids with additional 40 GW installed power until 2010 (today approximately 30 GW are 
operated in Europe and over 50 % of them are located in Germany), the dispersed generation shall 
achieve an additional growth of 300 TWh/a to meet the mentioned goals.  
The output of most of the renewable energy sources depends on meteorological conditions and the 
CHP output is driven by the demand of heat. The rated installed wind power, for example, is used in 
Germany for approximately 1600 h per year only. Thus, if the contribution of renewables and CHP in 
the electric energy generation shall achieve 40 %, their share of the installed power generation 
capacity must exceed 60 %.  
The question arises, how a network can be operated with such a large share of today mostly 
undispatchable power sources? How can the reserve power be limited which is required for 
compensation of power fluctuations and ensuring a safe network operation? 
Thus, it becomes clear that advanced planning and energy management approaches have to be 
introduced to ensure the today existing high level of power quality in the future as well.  
In this context, a vision sees the power system of the future consisting of a number of microgrids. In 
each of these microgrids a significant share of the power demand will be covered by dispersed 
generation. However, the power balance of the microgrids shall be planable and dispatchable in such a 
way that the import or export of power from or into the higher level network has to follow a schedule 
which can be predicted with a high level of accuracy in advance. 
2 GOALS OF A GERMAN PILOT PROJECT  
A pilot project called EDISON (Electricity Distribution Integrating Systems Of New generation, 
storage and coupling technologies and using advanced information and communication systems for the 
dispatch) was founded by the Federal Ministry for Economy and Technology in Germany to 
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investigate the operational behavior of a distribution microgrid with a large share of renewable sources 
and CHP units.  
The targets were defined as the development of: 

• methods analyzing the conformity and reliability of large scale dispersed generation in 
existing networks; 

• the dispatchability of microgrids with a significant share of dispersed generation and storage 
by means of decentralized power generation and load management (further called as 
Decentralized Energy Management Systems DEMS) and the use of the related communication 
channels in practice; 

• experience in practice and definition of the future requirements for the operation of such new 
technologies like Fuel Cell CHP, innovative battery storage units or MVDC couplers [3].  

A part of a 20 kV distribution network in a rural area was selected as microgrid. This microgrid can be 
characterized as follows: 

• The microgrid serves a village with 3200 inhabitants, the peak load is 3,5 MW. 
• The microgrid is connected to the main network parts by one overhead line with a length of 

4 km only. However, about 200 m from the village border  the dead end feeder of a neighbor 
network supplies a farm. A direct connection of both networks for getting a second infeed is 
not possible because of threshold exceeding of the residual currents in both neutral 
compensated networks. 

• As a result of the remote location of the microgrid from the feeding substation the voltage 
level drops down to 95% in the worst case.  

• The reliability assessment targets are unacceptable with 1,14 h outage time per year and  
3,1 MWh/a energy not served in time.  

• Three 20/ 0,4 kV transformers are overloaded for 2 hours in winter nights up to 126% 
because of a high concentration of night heating units in the related  0,4 kV networks. 

The potential for establishment of dispersed generation was analyzed and in the result the connection 
of innovative components was foreseen in accordance with figure 1. 

The microgrid was equipped with the following 
dispersed components:  
• MVDC network coupler for 2 MVA transfer 

power between the microgrid and the neighbor 
network performing a second supply infeed, 

• wind power plant of 1,2 MW on a hill, 
• batteries of 800 kW connected in 4 low voltage 

networks with partial transformer overload, 
• fuel cells for household CHP of 50 kW el,  

(10 units with 5 kW each), 
• photovoltaic units of 200 kW, distributed in the 

whole microgrid with ratings of 10 kW. 
For the supply of a new thermal spa the following 
units are foreseen: 
• fuel cell CHP of 212 kW el and 230 kW th, 
• diesel CHP of 310 kW el and 520 kW th, 
• heating station for 2,3 MW th. 

Consequently, a maximum power of 2,77 MW can be 
generated by the dispersed generation and storage 
units. Additionally, 2 MVA power can be supplied via 
the MV DC coupler. In the result, the village can be 

fully served during the outage of the feeding line (branch A-C). In the first task it was necessary to 
develop and use the advanced network planning tools for investigations of conformity and reliability 
of the network restructuring with dispersed generation, storage and coupling (DGSC). 
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Fig. 1 Scheme of the 20 kV microgrid with 
dispersed units for generation, storage and 
MVDC network coupling 
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3 ADVANCED NETWORK PLANNING TOOLS 
3.1 Criteria for network connection of DGSC 
For the network connection of DGSC special rules [4] were established in Germany regarding: 

• load flow conditions, overload situations are restricted, 
• keeping the short circuit withstandability,  
• voltage level in the connection point (limit 2 % difference), 
• limitation of influences accordingly to flicker, harmonics and ripple control signals. 

The network planning tools shall be able to assess the conformity with the connection criteria. 
However, the detailed network analysis in this context requires simulation models for the new 
technologies reflecting their steady state and dynamic behaviour. 

3.2 DGSC modelling for long and short time simulations 

The long time models for steady state scenarios shall reflect the functional behavior of the new DGSC 
technologies on the one hand. On the other hand, for the introduction of dispatchability an interface to 
the DEMS has been developed. 
To fulfill all these requirements the structure of the long time models has three surfaces (figure 2). The 
first and the main surface consists of the physical model description which is based mainly on 
mathematical equations or measurements describing the functional behavior. It builds the central 
structure of each model. This physical surface (PhS) of the model is then merged into its particular 

surrounding conditions, like, for example the relation 
between thermal and electrical demand for a fuel cell 
CHP. The PhS together with the emulated surrounding 
systems create the second platform – the internal operation 
surface (IOS) of the DGSC unit. The third model surface – 
the network coupling surface (NCS) of the unit describes 
the technical connection to the network.  
The model includes three interfaces describing: 

• the electrical and thermal demand, 
• the electrical and thermal power output,  
• the communication interface with the DEMS.   

The typical basics of the DGSC models for long and short 
term simulation are characterized in Table I. 

Table I Characteristics of the DER models.  
DER Short-time Long-time 

Wind unit Control models including pitch 
control, speed governor, f, V, P;Q 
control for following generator  types 
• squirrel cage induction  
• doubly fed induction 
• converter connected synchronous  

Wind forecast with power conversion 
model 

PV system Converter control model Solar radiation forecast  and P/Q source  
FC CHP Converter control model P/Q source with energy storage and 

thermal demand model 
CHP based on 

rotating machines 
Generator with control system model P/Q source with energy storage and 

thermal demand model 
Battery storage Converter control model P/Q source with integrated model of the 

battery 
MCDC Coupler Converter control model P/Q source with control model 

The short time models (dynamic scenarios) are mainly used for the analysis of the “fault ride through” 
behavior. They are based on the modeling of the internal control and protection systems.  

 
Fig. 2 Surface-Interface-Structure of  
DGSC models 
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3.3 Example for a long time model 

The building process of a long-time model is shortly explained on the example of the Lead-Acid 
Battery unit (figure 3).  

The internal behavior of the battery is based on the 
dependency between charge and discharge power and the 
state of charge SOC. It is supervised by the control unit.  
If DEMS demands active power, which should be 
delivered from the battery to the network than this demand 
is transferred by the interface to the inner battery model 
which examines the SOC and provides, depending on it, 
the requested or the possible energy quantity. The power 
during discharging is nearly constant up to the adjustable 
threshold value of, e.g., 30 % SOC.  

The battery model disposes of the charge control unit, 
building its IOS surface. During the process the charge 
coefficient is considered reflecting the behavior of the 

inner battery resistance.  
The bi-directional flow of the energy is ensured through the converter, which together with the 
transformer unit builds the network coupling for the battery storage unit.  
The inverter disposes of the voltage control unit, which allows reactive power injections.  

4 CONFORMITY AND RELIABILITY  
The models for the new DGSC technologies were implemented in the existing tool for dynamic 
network investigations NETOMAC. For the assessment of the connection criteria it is necessary to 
provide load flow calculations for the load and the generation profiles. Due to intermittency of 
renewable power generation not only the peak load situations may cause congestions. For example, in 
a microgrid with large scale wind power congestions can appear in situations with strong wind and 
minimum load. 
Thus, the microgrid was analyzed regarding all the connection criteria. The results of the load flow 
calculations are demonstrated in figure 4.  

In the first diagram the load flow through the 
overhead line from “A” is shown before and after 
network restructuring. The maximum flow over the 
line was reduced sufficiently in the result of the 
contribution of the DGSC units which is presented 
in the next diagrams. 
In the last diagram the load flow through the 
branch T-S is demonstrated. The line load is 
reduced up to 40 % with a maximum of 1 MW at 
6.40 a.m. Further more, in the evening hours a load 
flow of opposite direction is observed. The 
presence of the DGSC units reduces line load and 
therefore the power losses in the microgrid. 
A positive effect was achieved in the voltage 
quality: the voltage in the microgrid could be 
improved and achieves only 98% in the worst case 
if the DGSCs generate only active power. But, if 
the capability of the MVDC coupler for voltage 
control is used, the voltage can be kept on the 

chosen target value of 101 % continuously. 
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Fig. 3 Simplified long time model of a battery unit 

Fig. 4 Power supply of the microgrid with and 
without contribution of the DGSC units 
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Considering the changes in the short circuit power it can be stated that the network with a short circuit 
contribution of 8.4 kA keeps the dominance. The highest contribution in the short circuit power comes 
from the wind plant with a doubly fed induction generator. The maximum amplitude of the short 
circuit current is 320 A. That is far away from the short circuit limits of the microgrid. 
The NETOMAC analysis of a doubly fed induction generator is shown in figure 5 for a three pole 
short circuit on the feeding line (A-C) of the microgrid ( see figure 1). The first diagram shows the 
active and reactive power, the second the voltages and the third the currents. After the fault clearing 
the wind generator demands a high quantity of reactive power. For this reason the voltage comes up 
slowly. The converter connected DGSC units normally switch off within the first 10 ms because of the 

impulse blocking caused by the integrated 
protection. However, this behavior does not 
support the fast voltage recovery in the 
microgrid after the fault clearing. For this 
reason the control system of the MVDC 
coupler was adapted in such a way, that the 
MVDC coupler rides through the fault without 
trip and contributes with the rated (reactive) 
current in the short circuit. After the fault 
clearing the MVDC coupler can immediately 
start to serve the microgrid as an island. 
The reliability in the microgrid could be    
fundamentally improved because of the   

second infeed via the MVDC coupler and the 
own generation.  

The new reliability assessment indices are: 
• 2 minutes/a interruption of supply, 
• 0,12 MWh/a energy not served in time 

However, this analysis was made under the assumption that the availability of the DGSC units is 
higher than 99%. That assumption is fulfilled for all implemented DGSC units excluding the used 
PEM (Proton Exchange Membrane) fuel cell only. Figure 6 shows the daily energy output of the fuel 
cell for a three month period.  

The availability of the PEM Fuel Cell was 
below 60 % what is not acceptable for a 
continuous operation. The main reasons of 
outages were caused by reformer problems 
and the reduced flame intensity of the aux-
burner. During one year trial operation a lot 
of practical experience was gained. However, 
the PEM Fuel Cell will be decommissioned. 
In the same time there have been better 

experiences with a MC (Molten Carbonate) 
Fuel Cell. This fuel cell achieved an 
availability of 98,9 % over a period of 
10 month and an efficiency of 82 % in 

practice. In the conclusion it can be expected that the high temperature fuel cells like MC or SO (Solid 
Oxide) will better meet the requirements of a continuous CHP. 
At this point the strong requirement of availability for the future DGSC units shall be underlined. 
When the share of dispersed generation grows more and more and achieves significant contribution in 
the power balance, reliability and stable operation of the power system can be ensured only if the 
DGSC units fulfill the same requirements as the central power stations do. Consequently, new rules 
are requested which define the future responsibilities of the DGSC operators in keeping a high 
availability (e.g. in a Distribution Code).  
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Fig. 6 Thermal and electrical energy output of the PEM fuel 
cell during 3 month operation 
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5 DISPATCHING 
The dispatching of the DGSC within the microgrids is the third major requirement for future stable 
and cost effective operation of the power system when the market share of DGSC increases 
significantly. A decentralized energy management system (DEMS) is required to enable the planning 

and dispatching of the power 
balance in the microgrids and thus 
to ensure a widespread integration 
of dispersed generation into the 
system operation. The functionality 
of a DEMS is presented in figure 7. 

Using imported weather forecasts 
generation and demand are 
predicted and balanced. Compared 
to the forecasting accuracy of 
thermal and electrical demand, 
predictions of renewable 
generation are very poor. Average 
errors of 1 day ahead forecasts of 
15 % occur and require 
decentralized reserve strategies. 

Based on the forecasts controllable units and if available controllable loads are scheduled in a 
quarterly-hour billing period in a time horizon of 1 -3 days ahead. Optimization criteria for the unit 
commitment of all DGSC plants can be minimum costs, management of export contracts, maximum 
renewable power generation or minimum CO2-emissions. Operation strategies like minimum power 
exchange or adherence to power profiles committed to utilities superimposed become possible. Also 
the energy efficiency of combined heat and power generation can be raised using DEMS. Power 
exchange is exactly defined; DGSC becomes planable.  

Due to fluctuations within a billing period a fast adjustment of the energy exchange is required to meet 
the planning results. Therefore DEMS supervises automatically in a one minute time base the 
compliance with the power schedules. To cope with the unavoidable prediction errors of generation 
and demand the system performs already for unit commitment sufficient reserve strategies. Power 
reserves are provided by generation and storage units as well as by loads that are controlled by DEMS. 
Power reserves centrally required can be reduced. Further more, the balancing of the power is done 
cost optimized based on the power schedules considering all technical constraints. 

The application of DEMS for the planning and unit commitment in the heat and power station of the 
thermal spa is demonstrated in figure 8. 
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Fig. 8 DEMS schedule for power and heat generation in the power and heating station of the thermal Spa 

In the EDISON project the diesel generator, the fuel cell, the batteries and the controllable load can be 
managed to compensated prediction errors and other unforeseen fluctuations of the wind and 
photovoltaic power generation in the microgrid acc. figure 1. Further more, the wind power plant 
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Fig. 7 Functions and features of DEMS 
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output can be restricted if there is a need. With this the cluster of DGSC units provides features of 
central power stations.  

However, for ensuring these features in the normal practice legal and communication problems have 
to be solved. First of all, the law today supports the unlimited infeed of renewable power into the 
power system independent of the demand. Dispatching is not foreseen. This law shall be adapted in 
such a way that the dispatching will be mandatory, of course, targeting the maximum generation of 
renewable energy. 

The communication problem is a technical one and can be solved by engineering. 

6 COMMUNICATION 
In contrary to the existing practice, where power generation is concentrated on a rather compacted area 
and therefore information and data is transferred on local networks or field busses, the DGSC 
dispatching will be spread over a wide area. For economical reasons the existing infrastructure has to 
be used for communication purposes. Experience to use dialup and dedicated telecommunication 
channels, radio communication and power line (e.g. ripple control for load management) was achieved 
in some application projects for DEMS. 
The following DGSC units are involved in the DEMS dispatching: MVDC coupler, wind power plant, 
controllable load, batteries, heat and power station of the spa with fuel cell CHP, diesel CHP and the 
heating station.  
Aggregation of dispersed photovoltaic units and household fuel cells and with this integration in 
DEMS is foreseen in principle but not realized in the project as the involvement into the dispatching 
requires additional expenses. The experience of the project shows that an economical efficiency of the 
dispatching can be achieved with units which contribute more than 3% in the power balance of a 
microgrid. For the actual microgrid this limit is over 100 kW. 

The communication with 
the weather forecast service 
was established via dialup 
telecommunication lines. 
Figure 9 demonstrates the 
different communication 
solutions which are based 
on the existing 
communication capabilities 
of the suitable equipment. 
The DEMS and the SCADA 
PC of the MVDC Coupler 
are both based on the 
industrial control and 
monitoring PC software 
WINCC.  
The internal WINCC data 
exchange is used via a 

dedicated telecommunication channel by means of integrated OPC services.  
For the wind power plant the mobile phone services are used for the transfer of measured power 
output and power target values if the restriction of power output is requested. 
The load management is based on the existing ripple control system in combination with the metering 
data communication capability of the especially equipped meters. 
All other DGSC units use a Data Service Controller (DSC) which was developed for gateway, COM 
server and SCADA functionalities. The DCS is a PC based system acting first of all as a gateway 
between PLCs controlling the technical processes and the DEMS PC. Mostly the PLCs have no 
interfaces for connection with a PC based control system. For this reason the DSC is able to connect 
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Fig. 9 Communication network for DEMS dispatching 
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the PLC over the installed field bus like Modbus TCP or industrial Ethernet. For the communication 
with DEMS the DSC provides a java based web service which understands XML formatted enquiries, 
enveloped in the SOAP (simple object access protocol) and exchanged over HTTP (hypertext transfer 
protocol). Here the DSC is a service provider for DEMS and all involved DGSC units and acts as a 
COM server. 
The integrated web server is able to create dynamical web pages containing self refreshing objects that 
show the latest data of the process. Further more, the possibility to generate trending diagrams for the 
retrospective process data development is available. This SCADA functionality can be used locally or 
via web remotely. 
However, the building of the communication network on the base of the existing technologies and 
their communication capabilities was connected to high expenditure in engineering work. For the 
future dispatching of microgrids the use of a communication standard is mandatory. The new standard 
IEC 61850 defines an object oriented data model and suitable services on the application layer. This 
standard shall be used for the uniform communication on different physical communication channels 
in the future. 

8 CONCLUSIONS 
As the main message it shall be stated that the increasing share of renewable and dispersed generation 
has no technical limits if Conformity - Reliability and Dispatchability in the context of figure 7 can 
be ensured.  

Further more, on behalf of a pilot 
project it is demonstrated that the 
dispersed generation, storage and 
network coupling is able to contribute 
in the improvement of voltage quality 
and reliability. Additionally, it offers 
an economical alternative for network 
reinforcement.  
From the technical point of view all 
needed tools for network planning and 
operation with large scale integration 
of renewable energy sources are 
available. 
Experience is gained in operation of 
innovative technologies like fuel cells 

or MVDC couplers and in the use of an advanced communication network providing a virtual power 
plant in a 20 kV microgrid. However, further communication standard activities shall direct their focus 
on the wide spread dispersed generation units and controllable loads. The existing standard IEC 61850 
shall be mapped to different physical communication media.  
Now the authorities are requested to establish the legal framework for the power system conform 
development of the renewable energy generation and high efficient power cogeneration by CHP. New 
rules are requested for ensuring a high availability and the dispatching of all dispersed sources with a 
significant weight in the power balance. 

9 REFERENCES 
[1] Green Paper „Towards a European strategy for security of energy supply“ European 

Communities 2001 
[2] Amtsblatt der Europäischen Gemeinschaften  C343/195, DE 5.12.2001 
[3] B. Buchholz, I. Huebel, D. Povh, M. Weinhold; “Medium Voltage Direct Current (MVDC) 

Coupling in the liberalized market”, in Proc. 2002 CIGRE; paper 14-203, Paris, 25th-30th August 
2002 

[4] Eigenerzeugungsanlagen am Mittelspannungsnetz, VDEW Verlag, 2. Ausgabe 1998 

Advanced
Simulation

Reliability
Assessment

Decentralised
Energy Management

Conformity DispatchabilityReliability

Load flow for generation
and load profiles, 
congestions?

Short circuit
withstandability

Voltage quality

System influences (e.g. 
harmonics, flicker.....)

Availability

Stability during and 
recovery after faults

System reliability

Alternative for network
reinforcement

Compensation of 
fluctuations / Minimum 
reserve power

„Virtual power plant“:  
planning & ensuring
schedules

Controlability, com-
munication requirements

Cost optimising

Guidelines exist Supplementary Rules required !

Advanced
Simulation

Reliability
Assessment

Decentralised
Energy Management

ConformityConformity DispatchabilityReliabilityReliability

Load flow for generation
and load profiles, 
congestions?

Short circuit
withstandability

Voltage quality

System influences (e.g. 
harmonics, flicker.....)

Availability

Stability during and 
recovery after faults

System reliability

Alternative for network
reinforcement

Compensation of 
fluctuations / Minimum 
reserve power

„Virtual power plant“:  
planning & ensuring
schedules

Controlability, com-
munication requirements

Cost optimising

Guidelines exist Supplementary Rules required !Guidelines exist Supplementary Rules required !

 
Fig.7 Main requirements for further growth of renewable and 
dispersed generation 


	List of Papers / Liste des rapports
	--> CIGRÉ Web Site
	=================================================
	Group A1: Rotating Electrical Machines 
	Summaries of group A1
	Résumés du groupe A1
	=================================================
	A1-101: Influence of special short circuit on electrical generator design, by D.Z. MENG (China)
	A1-102: Modeling and dynamic simulation of induction machine under mixed eccentricity conditions using winding function, by E. SHARIFI-GHAZVINI, J. FAIZ, I. TABATABAEI-ARDEKANI, A. SHIRANI (Iran)
	A1-103: Two-axis excited turbo-generator development in Russia to meet some modern electric power industry requirements, by I.A. KADI-OGLI, G. MAMIKONYANTS, Yu.G. SHAKARYAN, Yu.D. VINITZKY (Russia)
	A1-104: Design and test features of generators with middle outputs, by Z. MILOJKOVIC, D. GRUBIC (Croatia)
	A1-105: New development in the design of generators for nuclear plants with reliability target, by P. CHAY, G. MARTINET, M. THIERY, E. VEITH, M. VERRIER (France)
	A1-105-FR: Nouveau développement orienté fiabilité dans la conception d'alternateurs pour le Nucléaire, by P. CHAY, G. MARTINET, M. THIERY, E. VEITH, M. VERRIER (France)
	A1-106: The world's largest capacity turbine generators with indirect hydrogen-cooling, by T. KITAJIMA, H. ITO, S. NAGANO, Y. KAZAO (Japan)
	A1-107: Performance evaluation and measurement of the 250-MVA class air-cooled turbo generator, by K. HATTORI, H. OKABE, K. IDE, K. KOBASHI, T. WATANABE (Japan)
	A1-108: Conversion of a commutator exciter into a brushless exciter : benefits, design and achievements, by J.F. BRUDNY (France), Th. GODIN (Canada)
	A1-108-FR: Conversion  d'une excitatrice à commutateur en excitatrice à diodes tournantes : avantages, conception et réalisation, by J.F. BRUDNY (France), Th. GODIN (Canada)
	A1-201: Experiences of stator conductor oxidation build up for  500 MW generators, by B.N. OJHA, D.K. SOOD (India)
	A1-202: Asset management practices for Australian turbo-generators, by J. LINTON, H. ROOKE (Australia)
	A1-203: Determination of the actual PQ diagram of the hydrogenerators, being in service, in order to establish their maximum operating , by D. ZLATANOVICI, P. BUDULAN, R. ZLATANOVICI (Romania)
	A1-204: Thermal evaluation of air cooled generators to investigate the generator rotor overheating - a pre-rewind evaluation case study, by A. SHARMA, J. AL A'ALI (Bahrain), N-I. LANDGREN (Sweden)
	A1-205: Failure analysis of a 360 MW power unit generator, by M. PAPADOPOULOS, N. BOULAXIS, D. TSANAKAS, A. SAFAKAS (Greece)
	A1-206: Eletronorte Tucurui hydro plant expansion and modernization, by F.R. NETO, G.N. RAMOS (Brazil), C. GONCALVES, C.A. HORTA, W.G. DO NASCIMENTO, W. DE OLIVEIRA FERREIRA (Brazil) M. BISSONNETTE
	A1-207: Study and development of on-line monitoring system for a KEPCO pumped storage generator/motor, by H.D. KIM, Y.H. JU, Y.J. KIM, K.B. CHO (Korea)
	A1-208: Stator deformation of large hydrogenerators and its effects on the machines, by C. AZUAJE, A. MILLAN (Venezuela)
	A1-209: Experiences in identification of partial discharge patterns in large hydrogenerators, by C. AZUAJE, W. TORRES (Venezuela)

	Group A2: Transformers 
	Summaries of group A2
	Résumés du groupe A2
	=================================================
	A2-101: Thermal analysis of oil cooled transformer, by K.U. JOSHI, N.K. DESHMUKH (India)
	A2-102: Requirements for operation of transformers beyond nameplate rating - Australian and New Zealand experience, by P.L. AUSTIN, A. PETERSEN (Australia)
	A2-103: Power transformer refurbishment : the benefits of hybrid insulation, by R.P. MAREK (USA), S. THERRY, K. ZICHANOWICZ (Switzerland), J.C. MENDES (Brazil), A. MCNEILL (Canada), K. HERDLEVAR (Norway), V.
	A2-104: Estimation and minimization techniques of transformer tank losses, by A. SALEH , A. OMAR, A. AMIN, A. ADLY, T. FAWZI, S. EL-DEBEIKY,  (Egypt)
	A2-105: Thermal performance of power transformers : thermal calculation tools focused on new operating requirements, by A. TANGUY, J.P. PATELLI, F. DEVAUX, J.P. TAISNE, T. NGNEGUEU (France)
	A2-105-FR: Comportement thermique des transformateurs : des outils de calcul thermique adaptés aux nouvelles exigences d'exploitation, by A. TANGUY, J.P. PATELLI, F. DEVAUX, J.P. TAISNE, T. NGNEGUEU (France)
	A2-106: Temperature measurement of primary windings transformers in the hydro-electric power plant ' Djerdap 1' rated 380 MVA, 2 x 15,7, by R.L.J. RADOSAVLJEVIC, V. MILOSAVLJEVIC, A.M. POPOVIC, M. DAMJANOVIC (Yugoslavia)
	A2-107: New developments in transformer cooling calculations, by K. ECKHOLZ, W. KNORR, M. SCHAFER, K. FESER, E. CARDILLO (Germany)
	A2-201: Integrated programme of diagnostics, decontamination and detoxification of fleets of transformers immersed in oil, by A. DE PABLO (Spain),  R. MAINA, R. ACTIS, V. TUMIATTI (Italy)
	A2-202: Transformer condition assessment experiences using automated on-line dissolved gas analysis, by S.R. LINDGREN (United States)
	A2-203: On-site repair, refurbishment and high voltage tests of large power transformers in the transmission grid, by Th. ASCHWANDEN, A. SCHENK, J. KREUZER, J. FUHR, M. HASSIG (Switzerland)
	A2-204: New concepts for prevention of ageing by means of on-line degassing and drying and hermetically sealing of power transformers, by S. TENBOHLEN, M. STACH, T. LAINCK, G.W.H. GUNKEL, E. BRASEL (Germany) J. ALTMANN, G. DAEMISCH (Czech Rep.)
	A2-205: Practical experience with the drying of power transformers in the field, applying the LFH (Low Frequency Heating) technology, by P. KOESTINGER, E. ARONSEN (Norway) P. BOSS, G. RINDLISBACHER (Switzerland),
	A2-206: Experiences in managing transformers through maintenance operations and monitoring systems, by J.C. BURGOS, E. PAGAN, B. GARCIA, J.I. ANGUAS, A. RAMOS, D. MONTAVEZ, E. PEREZ (Spain)
	A2-207: Application of modern techniques for the condition assessment of power transformers, by M. DE NIGRIS, R. PASSAGLIA, R. BERTI, L. BERGONZI, R. MAGGI (Italy)
	A2-208: On-site processing of insulation system of large power transformers and hot-spot computer determination, by I. PINKIEWICZ, M. KAZMIERSKI, W. OLECH, J. MALINOWSKI, R. SOBOCKI (Poland)
	A2-209: Site maintenance operations on oil-immersed transformers and the state of renewal for low-cost operations in Japan, by T. KAWAMURA, M. ICHIKAWA, N. HOSOKAWA, N. AMANO, H. SAMPEI (Japan)
	A2-210: On site repair of a HVDC transformer, by R. ALBUQUERQUE, G.M. BASTOS, R.A. MARCONDES, J.C. MENDES, F.A. PINTO, J.A. SALVADOR, A.S.G. REIS, N.A. SANTOS (Brazil)
	A2-211: On site tests of HV power transformers, by J.C. MENDES, R.A. MARCONDES, J. NAKAMURA (Brazil)
	A2-212: The repair of power transformers with a long service life, by V.V. SMEKALOV, A.P. DOLIN (Russia)

	Group A3: High Voltage Equipment
	Summaries of group A3
	Résumés du groupe A3
	=================================================
	A3-101: Hybrid chamber with vacuum and gas interrupters for high voltage circuit-breakers, by D. DUFOURNET, C. LINDNER (France)
	A3-101-FR: Disjoncteur hybride à haute-tension avec une coupure dans le vide et une coupure par souflage de gaz, by D. DUFOURNET, C. LINDNER (France)
	A3-102: PCB Rogowski coils - High precision low power sensors, by L.A. KOJOVIC (United States)
	A3-103: Long-term dielectric strength of cast epoxy and composite insulators, by V. VARIVODOV, E. OSTAPENKO, V. TRIFONOV (Russia)
	A3-104: Optimized use of HV composite apparatus insulators: field experience from coastal and inland test stations, by I. GUTMAN, L. STENSTROM, D. GUSTAVSSON, D. WINDMAR (Sweden) W.L. VOSLOO (South Africa)
	A3-105: Modern ZnO surge arresters under short-circuit current stresses: test experiences and critical review of the IEC standard, by R.P.P. SMEETS, H. BARTS, W.A. VAN DER LINDEN (The Netherlands) L. STENSTROM (Sweden)
	A3-106: The merging of an accurate servo controlled motor with a reliable spring operating mechanism, by R. LUESCHER, M. CASTIGLIONI (Switzerland), J.P. DUPRAZ, E. COURBON, S. POULLAIN (France)
	A3-107: Increased performance of capacitor bank circuit breakers by controlled opening, by U. KRUSI (Switzerland), P. M. JONSSON (Sweden)
	A3-108: Test and application of  non-conventional multi-purpose voltage and current transducers, by H-D. SCHLEMPER, D. FLUECHSLE, J. WIDMER (Switzerland) G. RAMM (Germany)
	A3-109: Novel application of optical current and voltage transducers on high voltage switchgear, by R. BOERO (Italy), C. JONES (United Kingdom), A. KLIMEK (Canada)
	A3-110: Long term performance of polymer housed MO-surge arresters, by B. RICHTER, W. SCHMIDT (Switzerland), K. KANNUS, K. LAHTI (Finland) V. HINRICHSEN, C. NEUMANN, W. PETRUSCH, K. STEINFELD (Germany)
	A3-111: Field experience with high voltage combined optical voltage and current  transducers, by F. RAHMATIAN, G. POLOVICK, B. HUGHES, V. ARESTEANU (Canada)
	A3-112: A new measurement method of the dynamic contact resistance of HV circuit breakers, by M. LANDRY, A. MERCIER, G. OUELLET, C. RAJOTTE, J. CARON, M. ROY, F. BRIKCI (Canada)
	A3-113: Metrological properties of high voltage instrument transformers after many years' service, by E. ANDERSON, J. KAROLAK, J. WROBLEWSKI, A. HYRCZAK, A. RATAJCZAK, R. ZAJAC (Poland)
	A3-114: Factory and field testing of controlled switching systems and their service experience, by H. ITO, H. KOHYAMA, B.R. NAIK, R.G. ASCHE  (Japan) H. WILSON, S. BILLINGS  (USA)
	A3-115: An algorithm for the three-pole controlled auto-reclosing of shunt compensated transmission lines with an  optimisation for the, by G. PILZ, P. SCHEGNER, C. WALLNER (Germany), H.M. MUHR,  S. PACK (Austria)
	A3-201: Applications of disconnecting circuit-breakers, by P-O. ANDERSSON, H.E. OLOVSSON, B. FRANZEN, U. LAGER, J. LUNDQUIST (Sweden)
	A3-301: Current interruption with high voltage air-break disconnectors, by D.F. PEELO, J.H. SAWADA, B.R. SUNGA (Canada), R.P.P. SMEETS, J.G. KRONE, L. VAN DER SLUIS (The Netherlands)
	A3-302: Consequences of the voltage stresses imposed on step-up transformers due to  the use of generator circuit-breakers, by D. BRAUN, G.S. KOEPPL (Switzerland)
	A3-303: Assessment of non-sustained disruptive discharges (NSDD) in switchgear. Test experience and standardisation status, by R.P.P. SMEETS, A.G.A. LATHOUWERS (The Netherlands) L.T. FALKINGHAM (United Kingdom)
	A3-304: The statistics behind the electrical endurance type test for HV circuit-breakers applied by CIGRE SC A3/ WG A3.08 and IEC  SC  , by A.L.J. JANSSEN  (The Netherlands), C.E. SOLVER (Sweden)
	A3-305: Evaluation of failure data of HV circuit-breakers for condition based maintenance, by G. BALZER, D. DRESCHER, R. MEISTER, P. KIRCHESCH, C. NEUMANN (Germany) F. HEIL (Switzerland)
	A3-306: Failures of voltage grading capacitors in GIS circuit breakers, by M. RUNDE, J. SLETBAK, A. MJELVE, B. SKYBERG, E. AKRA, L. SOREIDE, J.T. ERSDAL (Norway)
	A3-307: Features, technical problems and applications of surge arresters using high gradient zinc-oxide elements, by K. IKEBE, M. KAN,  M. YAMAGUCHI, S. WATAHIKI (Japan)
	A3-308: High speed grounding switch for extra high voltage lines, by G.E. AGAFONOV, I.V. BABKIN, B.E. BERLIN, Y.I. VISHNEVSKY, Y.F. KAMINSKY, S.V. TRETIAKOV (Russia), J.H. YOON, J.H. KANG, B.H. CH

	Group B1: Insulated Cables
	Summaries of group B1
	Résumés du groupe B1
	=================================================
	B1-101: Current cable practices in power utilities . A report on the recent AORC-CIGRE Panel Regional Workshop in Malaysia, by K. BARBER   (Convenor AORC Panel B1)
	B1-102: EHV XLPE cable systems up to 400 kV - more than 10 years field experience -, by W.G. WEISSENBERG, U. RENGEL, R. SCHERER (Switzerland)
	B1-103: New generation of GIL - Characteristics and applications, by P. COVENTRY  (United Kingdom),  M. BUES, A. GIRODET, Ph. PONCHON, F. LORAY, D.S. PINCHES  (France and United Kingdom)
	B1-104: Testing of extruded cables : experience in type testing, PQ testing and test after installation. What do we learn from it ?, by E. PULTRUM, S.A.M. VERHOEVEN (The Netherlands)
	B1-105: Development of high stress XLPE cable system, by D.H. CHO, D.S. AHN, J.S. YANG, S.I. JEON,,  S.K. KIM,, W.K. PARK, S.C. HWANG,  J.Y. KOO (Korea)
	B1-106: On-site PD detection at cross-bonding links  of HV cables, by W. WEISSENBERG (Switzerland), F. FARID (Egypt), R. PLATH, K. RETHMEIER, W. KALKNER  (Germany)
	B1-107: 550 kV Gas Insulated Transmission line for high power rating in Thailand, by  V. PIPUTVAT, W. ROCHANAPITHYAKORN (Thailand), H. KOCH,  S. POEHLER, G. SCHOEFFNER, T. HILLERS (Germany),
	B1-108: 1500  MVA electrical power transmission with an EHV XLPE cable system in the underground of London, by S. SADLER, S. SUTTON (United Kingdom), H. MEMMER, J. KAUMANNS,  (Germany),
	B1-109: Entirely  synthetic terminations for very high voltage cables, by M.H. LUTON, P. MIREBEAU, P.M. DEJEAN, F. LESUR, V. CAPGRAS (France)
	B1-109-FR: Extrémités entièrement synthétiques pour câbles à haute tension, by M.H. LUTON, P. MIREBEAU, P.M. DEJEAN, F. LESUR, V. CAPGRAS (France)
	B1-110: Trends in degradation diagnostic   technique  for  XLPE cables  in Japan, by A. TOYA, M. NAKADE, Y. OKUYAMA, K. UCHIDA, H. TANAKA, K. WATANABE (Japan)
	B1-111: Higher stress designed XLPE insulated cable in Japan, by  A. TOYA,, , K. KOBASHI, Y. OKUYAMA, S. SAKUMA, S. KATAKAI, K. KATO,  (Japan)
	B1-112: SLIM cables, compact, cross-bonding and corrected distance protection, by N.G.H. STEENTJES, J. PELLIS, J.C.M. VAN ROSSUM, M.J.M. VAN RIET, W.F.J. KERSTEN  (The Netherlands)
	B1-201: Improved operation of cables connecting offshore wind farms to the power grid, by H.J. JORGENSEN, J. HJERRILD, C. JENSEN,  J. HAVSAGER (Denmark)
	B1-301: Strategic sharing of pipeline assets and rights of ways with underground power cables and optical fibre cables, by J. K. JEYAPALAN (United States)
	B1-302: 330 kV cable system for the MetroGrid project in Sydney Australia, by S.L. JONES, G. BUCEA, T. BARNES (Australia),  M. MITANI , Y. MATSUDA , A. JINNO (Japan)
	B1-303: Modern installation techniques of high voltage cable systems  in the Netherlands, by G.L.P. AANHAANEN, W.G.M. DE BEER, L.J. BOONE, R.F.F. KONING, J.T.M. VAN DER WARDT, C.G.N. E JONG, J.A. WIERSMA, J.F. ZANTINGE  
	B1-304: Long length EHV underground cable systems in the transmission network, by M. DEL BRENNA, F. DONAZZI, A. MANSOLDO     ( Italy)
	B1-305: Double 150 kV link, 32km long, in Belgium : design and construction, by A. GILLE, V. BEGHIN, G. GEERTS, J. HOEFFELMAN, D. LIEMANS, K. VAN GUCHT (Belgium)
	B1-306: Power transmission over long distances with cables, by G.E.  BALOG, G. EVENSET, F. RUDOLFSEN (Norway), N. CHRISTL (Germany)

	Group B2: Overhead Lines
	Summaries of group B2
	Résumés du groupe B2
	=================================================
	B2-101: Field trials of fibre optic current transducers in high voltage networks, by M. BJARME (Sweden), A. LEE, S. JONES (Australia)
	B2-102: Development and application methodology for revitalization of overhead lines, by M.M. DUTINA, M.D. NIMRIHTER, S.B. NOVAKOVIC (Serbia & Montenegro)
	B2-201: Description and evaluation of options relating to uprating of overhead transmission lines, by R. STEPHEN (South Africa)
	B2-202: The influence of conductor sag on spatial distribution of transmission line magnetic field, by M.P. ARABANI, B. PORKAR, S. PORKAR (Iran)
	B2-203: Refurbishment of existing overhead transmission lines, by G. BRENNAN (Australia)
	B2-204: Condition assessment of overhead lines, by A. VAN DER WAL, A.A.H.J.ROSS  (The Netherlands)
	B2-205: Uprating of OHTL on the base of verification of component condition and indirect determination of conductor temperature, by K. DEVINE, R. NOBLE (New Zealand), B. MEKHANOSHIN, K. MEKHANOSHIN, V. SHKAPTSOV (Russia)
	B2-206: Increase in  transmission capacity in high-voltage power lines on the levante (Eastern Spain) coastal path, by D. SANCHEZ RODRIGUEZ, C. ALONSO PEREZ (Spain)
	B2-207: Finnish and Slovene experience of covered conductor overhead lines, by T. LESKINEN (Finland), V. LOVRENCIC (Slovenia)
	B2-208: The application of the RCM method to RTE overhead transmission lines, by J. RICARD, R. DELPET, C. LAJOIE-MAZENC (France)
	B2-208-FR: Application de l'OMF aux liaisons aériennes à RTE, by J. RICARD, R. DELPET, C. LAJOIE-MAZENC (France)
	B2-209: A method for expanding the current capacity of overhead transmission lines, by K. ADACHI, T. KUMEDA, K. NAGANO Japan)
	B2-301: Improving double circuit transmission line reliability through lightning design, by J.A. GILLESPIE, G. STAPLETON  (Australia)
	B2-302: Methods for limiting radio interference from EHV OHL insulator sets, by S.V. KRYLOV,  L.V. TIMASHOVA (Russia)
	B2-303: Diagnostics and removal of optical cables and insulators failures on overhead lines, by J. LAGO, P. DURIS, F. KINCES,  P. KUCIK, T. SMIDA, M. VESELIC (Slovak Rep.)
	B2-304: Further developments of compact lines for 420 kV with silicone insulators and their advantages for applications in emergency re, by K.O. PAPAILIOU (Germany), F. SCHMUK (Switzerland), P.J. KOLMEIJER, J.F. VAN WOLVEN (The Netherlands)
	B2-305: New type of tower for overhead lines, by H. OEBRO, E. BYSTRUP, K. KROGH,  M.H. FODER (Denmark)
	B2-306: Mechanism of AC flashover during live washing of polluted insulators, by M.N.G. HAMED, O. EL-GENDY, A. DIAB, M.M. AWAD, A. NOSSIER  (Egypt)
	B2-307: An economic strengthening of overhead lattice towers to resist storms and seismic loads, by N.A. HEGGI, S.E. EL-ARAB, T.A. YAZIED (Egypt)
	B2-308: Testing and numerical simulation of overhead transmission line dynamics under component failure conditions, by P. VINCENT, C. HUET, M. CHARBONNEAU, P. GUILBAULT, M. LAPOINTE, D. BANVILLE, G. McCLURE  (Canada)
	B2-308-FR: Lignes aériennes de transport, simulation numérique et réalisation d'essais de comportement dynamique, by P. VINCENT, C. HUET, M. CHARBONNEAU, P. GUILBAULT, M. LAPOINTE, D. BANVILLE, G. McCLURE  (Canada)
	B2-309: New 735 kV semi-urban line with high mechanical reliability, by L. BINETTE, N. LEMIEUX, J-P. CHOUTEAU,  A. VALLEE  (Canada)
	B2-309-FR: Nouvelle ligne périurbaine à 735 kV à haute tenue mécanique, by L. BINETTE, N. LEMIEUX, J-P. CHOUTEAU,  A. VALLEE  (Canada)
	B2-310: Development of assessment technology on the life-time of burned ACSR conductor, by T.I. JANG, J.W. KANG, D.I. LEE (Korea)
	B2-311: On-line partial discharge monitoring of 110 kV and 20 kV covered conductor lines, by P. PAKONEN, V. LATVA-PUKKILA, T. HAKOLA, M. BJORQVIST, J. BRUNNSBERG (Finland)
	B2-312: Limiting windstorm effects on tower by a 'low drag' conductor, by J-L. LILIEN, D. SNEGOVSKI, T. CAPELLE (Belgium), M. LE DU (France)
	B2-313: Corrosion protection of steel towers and camouflage of lines using the duplex system, by H. LUGSCHITZ, A. ERNST, T. GROS (Austria)
	B2-314: Measurements on aeolian vibrations on a 3 km fjord crossing with fibre optic Bragg grating sensors, by L. BJERKAN, O. LILLEVIK, S.M. HELLESO, S. ENGE, K. HALSAN (Norway)
	B2-315: Development of 'pre-stretch' type up-rating conductor to realise cost reductions, by H. ISHIHARA, H. OKADA, A. SHINODA, S. TERADA, H. KUBOKAWA, K. NAGANO (Japan)
	B2-316: Improved performance of OPGW under lightning discharges in Brazilian regions with a high keraunic level, by M.G. ALVIM,  A.O.SILVA, B.S.L. MOREIRA, D.B. NIEDU,  C.F. LOEWENTHAL, C.FALQUEIRO (Brazil)
	B2-317: The approach to thermal uprating of transmission lines in the UK, by S..P. HOFFMANN, A.M. CLARK  (United Kingdom)

	Group B3: Substations
	Summaries of group B3
	Résumés du groupe B3
	=================================================
	B3-101: Strategies for optimising the use of substation assets, by G. BALZER, W. DEGEN, M. HALFMANN, T. HARTKOPF, M. LASKOWSKI, C. NEUMANN (Germany)
	B3-102: The Romanian experience regarding the risk of management  in the operation and maintenance of large power transformers in HV su, by C. MOLDOVEANU, C. RADU (Romania)
	B3-103: Use of steam to de-ice energized substation disconnectors, by R. LANOIE, D. BOUCHARD, M. LESSARD, Y. TURCOTTE, M. ROY (Canada)
	B3-104: Improvement in the substation assets exploitation by an innovative system relating  events from SCADA  and  LLS in a GIS domain, by E. COLOMBO, C. LUSSO, E. DI BARTOLOMEO,  F. STEVANATO (Italy)
	B3-105: Reliability centered maintenance of substation equipment in Fingrid Oyj, by P. YLI-SALOMAKI, T. KIIVERI (Finland)
	B3-106: Outsourcing of maintenance - A review of world experience, by A. WILSON, K. DOERNEMANN, E. OLID, J. LICA, P. RENAUD, I. KINNIS, J. CORBETT on behalf of JWG B3/C2.14
	B3-107: Short-circuit mechanical effects on outdoor HV substations with wide bundling, by V. PITZ, H-J. KOSTER, N. STEIN, W. MEYER, D-W. RODER  (Germany), J-L. LILIEN (Belgium), D. TSANAKAS (Greece)
	B3-108: Dynamic thermal rating of substation terminal equipment, by R. ADAPA, D. A. DOUGLASS (United States)
	B3-109: A straightforward method to the reliability evaluation of bulk power system substation schemes, by J.R.P. BARROS, V.S. ANDRADE, A.C. GEBER DE MELO (Brazil)
	B3-110: Refurbishment of secondary systems in high voltage substations - Lessons learned in Venezuela, by E. PADILLA, L. CEDENO, E. PELAYO, A. DICTAMEN, F. ANTOIMA (Venezuela)
	B3-201: Improving the visual impact of existing substations on environment, by J. BENDER, K. KAWAKITA, A. OKADA, A-M. SAHAZIZIAN, S. SAMEK, U. SCHWING, on behalf of WG B3.03
	B3-202: Computation and measurement of electromagnetic interference generated during switching events in a GIS, by M. MOHANA  RAO, M. J. THOMAS, B.P. SINGH, P. RAJAGOPALAN (India)
	B3-203: A compact high capacity 330 kV substation for the Sydney central business district, by C. FITZGERALD, S. JONES, D. PATON, M. WAYMARK, D. KUNZE (Australia), T. SAIDA, K. TODA (Japan)
	B3-204: Mixed technology HV switchgear and substations optimised  service strategies, by A. ALCOCER, F. SALAMANCA, R. SALAZAR, J.M. PEREZ DE ANDRES  (Spain),  K. LASKOWSKI, S. POHLER, T. WESTROM ( (Germany),
	B3-205: IEC 61850  based digital communication as interface to the primary equipment, by F. ENGLER,  T.L. KERN, L. ANDERSSON  (Switzerland), K-H. SCHWARZ (Germany), B. KRUIMER (The Netherlands),  G. SCHIMMEL (United 
	B3-206: The use of standard bay designs to achieve lifecycle efficiencies within National Grid Transco, by M. OSBORNE (United Kingdom)
	B3-207: Innovative  substations required  by current Spanish market, by J.P. GOMEZ,  J. BACHILLER,   A. FERNANDEZ, P. MITTARD,  J.M. PEREZ, R. SALAZAR (Spain)
	B3-208: Impact of new functionalities on substation design, by  P. BOSSHART, J. FINN, C. DI MARIO, M. OSBORNE, P. WESTER on behalf of  WG B3.01
	B3-209: Knowledge base approach in relation to risk management of distribution and transmission assets, by Ph. WESTER, E. GULSKI, E.R.S. GROOT (The Netherlands), I. RING  (Ireland)
	B3-210: Technical considerations regarding the design and installation of mobile substations, by J. LOPEZ-ROLDAN, J. ALFASTEN, J. DECLERCQ, R. GIJS, P. MOSSOUX, M. VAN DYCK (Belgium)
	B3-211: The advantages of integrated  solutions for  turnkey markets, by F. MARTIN,  P. ROUSSEL, A. LARGER  (France)
	B3-211-FR: Les avantages des solutions intégrées pour les marchés clé en main, by F. MARTIN,  P. ROUSSEL, A. LARGER  (France)
	B3-212: Optimization of substation assets by reviewing dynamic loading criteria, by  Y. HASEGAWA, T. KOBAYASHI, H. OKUBO, Y. OUE, K. UEHARA (Japan)
	B3-213: Activities for huge SF6 emission reduction in Japan, by Y. FUSHIMI, Y. ICHIKAWA, Y. OUE, T. YOKOTA, T. YAMAGIWA, M. MEGURO (Japan)
	B3-214: Improvements on high voltage electrical substations to face the new Brazilian legislation, by G.M. BASTOS, R.C. VALENTE, E. LESER, J.L.F. DE ALMEIDA, O.J.M. DA MOTTA  (Brazil)
	B3-215: Application of gas-insulated modules (GIM) to EHV  substations, by T. MILLOUR , J.L. HABERT, Ph. PONCHON  (France),   R. SALAZAR, F. SALAMANCA, A. ALCOCER  (Spain)
	B3-216: The gas insulated switchgear rated for 800 kV, by I.V. BABKIN, B.E. BERLIN, Y.I. VISHNEVSKY, V.N. LOPAEV, A.S. PELTS, S.V. TRETIAKOV (Russia), J.H. YOON, J.H. KANG, B.H. CHOI (K

	Group B4: HVDC and Power Electronics
	Summaries of group B4
	=================================================
	B4-101: Influence of HVDC operation on deregulated markets, by Nalin PAHALAWATHTHA, D. WESTENRA, C. EDWARDS, M. ZAVAHIR (New Zealand)
	B4-102: Cross sound cable project  second generation VSC technology for HVDC, by L. RONSTROM, J. LINDBERG (Sweden), G. MOREAU, P. BARD (Canada), J.J. MILLER, B.D. RAILING, P. STECKLEY (United States)
	B4-103: MurrayLink, the longest  underground HVDC cable in the world, by I. MATTSSON, A. ERICSSON (Sweden), B. WILLLIAMS  (Australia), G. MOREAU, C. D. CLARKE (Canada), J.J.  MILLER, B. D.  RAILING  (
	B4-104: Benefits of similar HVDC bipoles from Three Gorges power generation complex, by R. DASS, A. KUMAR, G. FLISBERG, L. ENGLUND, M. LAGERKVIST  (Sweden), LI WENYI, SUN JIAJUN, SHU YUNBIAO (China)
	B4-105: Analysis of possible enhancement of transmission capacity while conversing 220 kV alternating current overhead lines into direc, by A. ORZECHOWSKI (Poland)
	B4-106: Applications of HVDC for large power system interconnections, by  W. BREUER, V. HARTMANN, D. POVH, D. RETZMANN, E. TELTSCH  (Gemany)
	B4-201: A survey of the reliability of HVDC systems throughout the world during 2001-2002, by I. VANCERS, D.J. CHRISTOFERSEN, A. LEIRBUKT, M.G. BENNETT on behalf of Study Committee B4
	B4-202: Application of the Grid Power Flow Controller (GPFC) in a back to back project, by M. MOHADDES, D. BRANDT, M. RASHWAN, N. HILFERT, K. SADEK (Germany, Canada), D. WOODFORD (Canada), E. POGGI, D. NIX (USA)
	B4-203: Nelson River Pole 2 mercury arc valve replacement, by N. DHALIVAL, R. VALIQUETTE (Canada), A. KESTE, M. HAUESLER, P. KUFFEL (Germany)
	B4-204: Power system stability benefits with VSC DC transmission systems, by S.G. JOHANSSON, G. ASPLUND, E. JANSSON, R. RUDERVALL  (Sweden)
	B4-205: Optimal location and coordinated control of FACTS devices in the Swiss power system, by S. GERBEX, D. ORZAN, A. OUDALOV, R. CHERKAOUI, A.J. GERMOND, M. EMERY (Switzerland)
	B4-206: Feasibility of a new long distance submarine HVDC link between Sardinia Island and Italian Peninsula (SAPEI), by A. ARDITO, C. PINCELLA, G. SIMOLI, G.P. STIGLIANO, L. CAMILLI, C. DI MARIO,  M. REBOLINI, D. TAGLIATESTA,  A. GIORGI, G. PAZIEN
	B4-207: Konti-Skan 1 HVDC pole replacement, by P.L. SORENSEN (Denmark), B. FRANZEN (Sweden), J.D. WHEELER, R.E. BONCHANG, C.D. BARKER, R.M. PREEDY, M.H. BAKER (United Kingdom
	B4-208: System benefits derived from the 500 MW back to back HVDC scheme at Sasaram, India, by R.N. NAYAK, D. KUMAR, R. GULATI  (India), B.N. KAYIBABU, M.H. BAKER   (United Kingdom),
	B4-209: SCCL- A new type of FACTS based short-circuit current limiter  for application in high voltage systems, by D. RETZMANN, E. LERCH, K. SADEK, G. THUMM (Germany), V. GOR (United States), D. POVH (Slovenia), LU YICHUAN (China)
	B4-210: New application of voltage source converter (VSC) HVDC  to be installed on the gas platform Troll A, by M. HYTTINEN, J-O. LAMELL  (Sweden), T.F. NESTLI (Norway)
	B4-211: Commissioning and testing of the KangJin UPFC in Korea, by Y.S. HAN, I.Y. SUH, J.M. KIM, H.S. LEE, J.B. CHOO, B.H. CHANG (Korea)
	B4-212: Operating experiences and results of on-line extinction angle control in Kii channel HVDC link, by M. TAKASAKI, T. SATO, S. HARA, H. CHISHAKI (Japan)
	B4-213: A study of the impact of FACTS devices on Southern Brazil transmission system, by R.L. MACHADO, K.C. DE ALMEIDA, A.S. e SILVA  (Brazil)
	B4-214: Complex solution of the  task in order to increase the throughput capacity of power transmission lines between the power system, by A. MASLOV,  Ju. KUCHEROV, I. GLUSKIN, G. BUTIN (Russia)
	B4-301: Utilization of power electronic for the improvement of electrical power quality, by G.N. ALEXANDROV (Russia)
	B4-302: Development and testing of ride-through capability solutions for a wind turbine with doubly fed induction generator using VSC t, by K. H. SOBRINK, K.O.H. PEDERSEN, J. EEK (Denmark)
	B4-303: Design of Korea custom power plaza for the evaluation of custom power devices, by Y.H. CHUNG, G.H. KWON, T.B. PARK, H.J. KIM, J.W. CHOE (Korea)
	B4-304: Hybrid HVDC for the supply of power to offshore oil platforms, by B.R. ANDERSEN, L. XU , P. CARTWRIGHT (United Kingdom)
	B4-305: The integration of large scale wind power generation into transmission networks using power electroniccs, by P. CARTWRIGHT., L. XU (United Kingdom),  J.B. EKANAYAKE (Sri Lanka)
	B4-306: STATCOM for safeguarding of power quality in feeding grid in conjunction with steel plant expansion, by R. GRUNBAUM, T. GUSTAFSSON, J-P. HASLER, T. LARSSON (Sweden),  M. LAHTINEN (Finland)

	Group B5: Protection and Automation
	Summaries of group B5
	=================================================
	B5-101: Substation control systems - Present practices and future trends, by R. SUBRAMANIAN, H. AL HOSANI  (United Arab Emirates)
	B5-102: Automated fault analysis using advanced information technology for data integration and information exchange, by M. KEZUNOVIC, T. POPOVIC, D.R. SEVCIK, A. CHITAMBAR (United States)
	B5-103: Design of IEC 61850 based substation automation systems according to customer requirements, by K-P. BRAND, C. BRUNNER, W. WIMMER (Switzerland)
	B5-104: Incremental implementation of a utility-wide protection information system, by S. CHARI, N. LAHNER, S. CSONTOS, W. BAASS  (Switzerland)
	B5-105: IT security for utility automation Systems, by B. DECK, M. NAEDELE (Switzerland)
	B5-106: EHV transmission lines shunt compensation effect on line protection and system automation, by S.A. EZZ EL-ARAB, M.A. EL-HADIDY (Egypt)
	B5-107: Use of a numerical control system to implement an underfrequency load shedding and restoration scheme, by B. J. KILCLINE (Ireland), V. SALOPEK (Finland)
	B5-108: Development of the remote monitoring and diagnosis system for high voltage substation, by J.B. KIM, M.S. KIM, J.R. JUNG, W.P. SONG, I.D. . KIM (Korea)
	B5-109: Concepts for intelligent monitoring and control of power grids by use of new measurement technologies, by O. KIRKELUTEN,  J.O. GJERDE, KHOI VU, L, WARLAND,  K. UHLEN (Norway)
	B5-110: Concept and first implementation of IEC 61850, by G. WONG (Germany),  F. HOHLBAUM (Switzerland),  L. HOSSENLOPP (France)
	B5-111: Application of Intranet technologies for power system protection, by T. MATSUSHIMA, A. TAKEUCHI,  M. NAKAHARA, T. YOSHIZUMI,  F. KUMURA, M. USUI (Japan)
	B5-112: Economic benefits by the use of function analysis as maintenance and investment methodology in the primary and  secondary syste, by Y. AABO, G.H. KJOLLE, A.B. SVENDSEN (Norway), B. LUNDQVIST (Sweden)
	B5-113: Procedure for automatic restoration of power systems : a case applied to the BOA VISTA substation, by J.A. PINTO MOUTINHO, F. DAMASCENO FREITAS (Bazil)
	B5-201: The design audit in the qualification process of protections and programmable controllers, by J.M. GRELLIER (France)
	B5-201-FR: L'audit de conception dans la qualification des protections et automates programmables industriels, by J.M. GRELLIER (France)
	B5-202: Automated setting of relays for transmission line pilot protection, by P.F. MCGUIRE, D.M. MACGREGOR, R.W. PATTERSON, A.T. GIULIANTE , G.R. HOLT (United States)
	B5-203: A stepped-event technique for simulating protection system responses, by A. GOPALAKRISHNAN, D.M. MACGREGOR, J.J. QUADA, D.B. COLEMAN  (United States)
	B5-204: INTERUCA Project : UCA Interoperability for distributed control within electrical substations, by I. CANALES, J. TORRES,  E. GARCIA, J. GALLETERO, J.A. URQUIZA, F. COBELO, P. IBANEZ (Spain)
	B5-205: Operation rules determined by risk analysis for special protection systems at Hydro QuÈbec, by J. A. HUANG, G. VANIER, A. VALETTE, S. HARRISON, F. LEVESQUE (Canada), L. WEHENKEL (Belgium)
	B5-206: The challenges met during protection relay certification, by D. THOLOMIER, R. ALLAIN,  H. GRASSET (France), A. PERKS (United Kingdom)
	B5-207: Protection system database, by S. GAL, F. BALASIU, N. CHIOSA (Romania)
	B5-208: Automated relay setting and protection database management system, by B.W. MIN, S.J. LEE, M.S. CHOI, S.H. KANG, S.H. HYUN, H.P. KIM, J.H. ROH, J.W. HONG (Korea)
	B5-209: Integrating protection engineering and management tools for utility practices, by Z.B. SHUKRI, A.A. MOHD ZIN (Malaysia), K.L. LO (United Kingdom)

	Group C1: System Development and Economics
	Summaries of group C1
	Résumés du groupe C1
	=================================================
	C1-101: Transmission expansion challenges for the electrical power industry in Mexico under a competitive environment, by M.A. AVILA,  L.R. ESCALANTE, A. ESCOBAR (Mexico)
	C1-102: The Mexican electric system : system expansion planning and restructuring activities, by M.A. AVILA,  L.R. ESCALANTE, A. ESCOBAR (Mexico)
	C1-103: Modeling of power systems expansion and estimation of system efficiency of their integration in the liberalized environment, by N.I. VOROPAI, V.V. TRUFANOV, V.V. SELIFANOV,G.I. SHEVELEVA (Russia)
	C1-104: The  current challenges of asset management : RTE's approach, by A. DAVRIU, J. MAIRE, C. BEIX (France)
	C1-104-FR: Les défis actuels de la gestion du patrimoine des réseaux de transport : l'approche de RTE, by A. DAVRIU, J. MAIRE, C. BEIX (France)
	C1-105: MBI : A maintenance management system for high voltage transmission grids, by M. GALLANTI, E.CORSETTI, D. BISCI (Italy)
	C1-106: Asset management investment decision processes, by W.A. GRAHAM,  M. A.M.M. van der MEIJDEN, T. TENNET,  J.P. TONEGUZZO,  I. WELCH, on behalf of Working Group C1-1
	C1-107: The practical application of aerial laser survey data to enhance the security of supply of a power transmission network, by B. ADDISON, K. JACOBS, P. RICHARDSON, G. RAY (United Kingdom), L. RIVKIN (Russia)
	C1-108: Assessing the impact of maintenance strategies on supply reliability in asset management methods, by M. SCHWAN, K-H. WECK, M. ROTH (Germany)
	C1-109: Separation of operation and maintenance, by P. JORGENSEN, N. HOJGAARD PEDERSEN, O. GRAABAEK, T. W. KORTSEN  (Denmark)
	C1-110: The development of a composite transmission electrical network utilisation comparative study index, by F.A.  AUDITORE, H.du.T. MOUTON, R. STEPHEN (South Africa)
	C1-201: Assessment of system adequacy : a new monitoring tool, by R.J.L. BEUNE, F.A. NOBEL (The Netherlands), G.L. DOORMAN (Norway)
	C1-202: Integration of planning models in the restructured electricity sector in Egypt - A case study for resource plan integration and, by R. KAMEL, A. HASSAN, S. MAHMOUD, H. MOUSTAFA, F. TAHER (Egypt)
	C1-203: Fast topology detection based on open line detection relays, a strategic function in power system protection, by R. GRONDIN, I. KAMWA, M. ROUSSSEAU, C. LAFOND, J. BELAND, D. P. BUI, B. KIRBY, Y. MICHAUD, J. ATTAS (Canada)
	C1-204: Impact of wind energy generation on the safety of the electrical transmission network, by J.M. RODRIGUEZ, D. ALVIRA, D. BEATO,R. ITURBE, J.C. CUADRADO,  M. SANZ, A. LLOMBART, J.R. WILHELMI ((Spain)
	C1-205: Technical challenges set by the closure of the Mediterranean ring from the dynamic security point of view, by F. ABOUGARAD (Libya), S. ALLAGUI (Tunisia), J.F. ALONSO LLORENTE  (Spain), B. COVA (Italy),  I. DASKALAKIS (Greece),  K. HOMSI 
	C1-206: Large scale integration of wind power and the impact on power systems, by T. GJENGEDAL, M. HENRIKSEN (Norway)
	C1-207: Transmission capacity increase by returning power system stabilizers, by S. ELENIUS, J. JYRINSALO, S. JOKI-KORPELA (Finland)
	C1-208: New trends for the assessment of power system security under uncertainty, by S. HENRY, J. POMPEE, L. DEVATINE, M. BULOT (France), K. BELL (United Kingdom)
	C1-209: Operating the power system closer to technical limits:  The Brazilian experience, by P. GOMES, M.G. dos SANTOS, A.F.C. AQUINO (Brazil)
	C1-210: Use of synchronized phasor measurement system for enhancing AC-DC power system transmission reliability and capability, by J. BALLANCE, B. BHARGAVA, G.D. RODRIGUEZ (United States)
	C1-301: The impact of electricity market operations on the utilisation of an interconnected transmission system, by A. JELAVIC, G. ELDRIDGE, E. GARCIA, C. PARKER (Australia)
	C1-302: Analyses-based managerial decision making when securing the required reliability level of electric networks in a liberalized en, by V. DETRICH, K. MATONOHA, Z. SPACEK, P. SKALA (Czech Rep.)
	C1-303: Enhancing the reliability of central and southeastern European network, by Z. TONKOVIC, G. JERBIC (Croatia), K. BAKIC (Slovenia),  S.LIMARI (Kosovo - SCG)
	C1-304: Methodology and software for evaluation of transmission development options under market conditions, by F. BUCHTA , W. LUBICKI (Poland), R. CAMFIELD, D. ARMSTRONG (USA)
	C1-305: Probabilistic methodology to determine the impact of interconnections on the reliability worth of power transmission networks i, by E.N. DIALYNAS, D.G. MICHOS, D.J. PAPAKAMMENOS, V.C. DALI , S.M. MEGALOKONOMOS (Greece)
	C1-306: Application of a long term planning tool to define a generation and interconnection expansion plan for the Brazilian system, by L.A. TERRY, A.C.G. MELO, M.E.P. MACEIRA, M.L.V. LISBOA, C.H. SABOIA, C.SAGASTIZABAL, M.J. DAHER, P.R.H. SALES (Brazil)
	C1-307: The power system model (PSM)  concept  - An innovative integrated methodology for grid planning, by F. VERMEULEN, J-M. DELINCE, C. DRUET, V. ILLGEMENS (Belgium), M. PARMAR, C. RIECHMANN (United Kingdom), W. FRITZ, C. LINKE (Ger
	C1-308: Management of transmission capacity and access : impact on system development, by L.  BRYANS on behalf of Working Group C1.31
	C1-309: IT development to support electricity markets and system operation, by K. BAKIC, I. IYODA, G. MAURI, T. FLEMING, A. RAMOS, W. MEIER, C. SCHORN,  D. BONES, C.S. KUMBLE, E. VALHOVD, G. BELCASTRO, on b
	CI-310: Evaluation of power system reliability : adequacy and security considerations, by AHMED ALI  EBRAHIM (Kingdom of Bahrain)

	Group C2: System Control and Operation
	Summaries of group C2
	=================================================
	C2-101: SIPREOLICO - a wind power prediction tool for the Spanish peninsular power system, by G. GONZALEZ, F. SOTO, B. DIAZ-GUERRA, S. LOPEZ, I. SANCHEZ, J. USAOLA, M. ALONSO, M.G. LOBO (Spain)
	C2-102: Common Nordic balance management, by O. GJERDE (Norway), K. LINDSTROM (Finland), J-E. FISCHER, F. WIBROE  (Denmark), T. PINZON (Sweden), T. GUDMUNDSSON (Iceland)
	C2-103: PrÈvisions des pertes Èlectriques sur le rÈseau THT et HT franÁais, by O. QUIQUEMPOIX, E. BOURGADE, S. FLISCOUNAKIS (France)
	C2-104: The electricity market in Poland - recent advances, by W. MIELCZARSKI , S. KASPRZYK (Poland)
	C2-105: Dual electric power supply with increasing wind power generation, requirement for an advanced secondary control concept, by E. WELFONDER, M. KURTH, H-B. TILLMANN, C. HODUREK, H. RADTKE (Germany), J. NIELSEN (Denmark)
	C2-201: Evaluation methods and key performance indicators for transmission maintenance, by F. BODROGI, E.M. CARLINI, L. SIMOENS, J. MAIRE, R. DELPET, , H. HOEKSTRA , T. MELKERSSON, M. ALLISON  on behalf of Joint Workin
	C2-202: Cross-border power flows coordination and adaptation of transmission constraints, by A.F. BONDARENKO, V.P. GERIKH, Yu.E. GUREVICH, Yu. N. KUCHEROV, Yu.A. TIKHONOV (Russia)
	C2-203: Dynamic performance assessment of the Egyptian thermal generating power units to improve the power system behaviour, by K. YASSIN, I. YASSIN, H. HANAFI , A. EL MALLAH (Egypt)
	C2-204: LIMSEL - Un systËme temps rÈel efficace pour la surveillance et le contrÙle de la fiabilitÈ du rÈseau, by E. ABOUMRAD, P. DOYLE, J. GAUTHIER, H. HORISBERGER, R. MAILHOT, G. VERSAILLES (Canada)
	C2-205: Analysis and solution of technical constraints in the Spanish electricity market, by E. LOBATO, L. ROUCO, F. M. ECHAVARREN, M.I. NAVARRETE, R. CASANOVA, G. LOPEZ, F. CACHO, T. DOMINGUEZ (Spain)
	C2-206: High voltage series reactors for load flow control, by K. PAPP, G. CHRISTINER, H. POPELKA (Austria), M. SCHWAN (Germany)
	C2-207: Phase shifting transformers installed in the Netherlands in order to increase available international transmission capacity, by W.L. KLING, D.A.M. KLAAR, J.H. SCHULD, A.J.L.M. KANTERS, C.G.A. KOREMAN, H.F. REIJNDERS, C.J.G. SPOORENBERG  (The Netherlands)
	C2-208: A dynamic optimization approach for wide-area control of transient phenomena, by S. BRUNO, M. DE BENEDICTIS, M. LA SCALA (Italy), A. BOSE (United States)
	C2-209: Automatic cross-border transmission capacity assessment in the open electricity market environment, by D.P. POPOVIC, D.M. DOBRIJEVIC, S.V. MIJAILOVIC, Z. VUJASINOVIC  (Serbia & Montenegro)
	C2-210: Brazilian experience with system protection schemes, by P. GOMES, S.L.A. SARDINHA, G. CARDOSO Junior (Brazil)
	C2-211: Intelligent load shedding to counteract power system instability, by D. ANDERSSON, P. ELMERSSON, A. JUNTL, P. CARLSSON, Z. GAJIC, D. KARLSSON, S. LINDAHL (Sweden)
	C2-212: New trends  for the assessment of power system security under uncertainty, by S. HENRY, J. POMPEE,  L. DEVATINE, M. BULOT  (France), K. BELL (United Kingdom)
	C2-301: Principles of power system emergency control under deregulated electricity market : their application for reconstruction of the, by A. GROBOVOY, N. LIZALEK, A. SELIVANOV, O. SHEPILOV (Russia)
	C2-302: New energy management system at ESB National Grid, by A. DONOHOE, M. POWER, T. FLEMING (Ireland), N. OVSIANNIKO, R. LOPEZ (France)
	C2-303: Consequences of control centre re-organization for operators and their performance, by G. KROST, S. ALLAMBY, M. BLAETTLER, S. LUTTERODT, Z. MALEK, A. MENDONCA DE OLIVEIRA, D. VISSER on behalf of  Working Group C2.0
	C2-304: Integrated information system for the SIEPAC regional electricity market, by R. CESPEDES, L. MADRID, A. BUSTAMANTE (Colombia), E. CALDERON (Costa Rica)
	C2-305: Identification of data flows between power stations and the system, by R.J.L. BEUNE, L.MOGRIDGE  on behalf of Joint Working Group C2/A1
	C2-306: Collaboration between European transmission system operators for day ahead congestion forecast, by K. DENNIS (The Netherlands), P. PANCIATICI (France)
	C2-307: The data warehouse for the multiple control centers transmission system operator, by N. CUKALEVSKI, G. JAKUPOVIC, N. DAMJANOVIC, S. CVETICANIN, T. SADJL, S. KRSTONIJEVIC, B. TOMASEVIC, M. MITROVIC (Yugoslavia)
	C2-308: The merger of BEWAG, HEW and VEAG control centres into a common control centre of Vattenfall Europe transmission - Practical ex, by T. SCHAFER, M. KRANHOLD (Germany)
	C2-309: Restructuring of the Swedish National Grid control centres, by T. HANSSON, F. NILSSON (Sweden)
	C2-310: Development of an intranet-oriented SCADA system with highly scalable architecture, by S. TAKEGAKI, Y. HIRANO, Y. UEMATSU, T. ASANO, T. KONISHI (Japan)
	C2-311: Using internet resources in Brazilian real time operation drills, by A. MENDONCA SOUZA DE OLIVEIRA, P. CARIA COUTINHO (Brazil)
	C2-312: Control centre structures for the competitive environment - Brazilian power transmission company experience in the North/Northe, by J. MATOS DE ARAUJO, W. CHARONE Junior, I. TELLES PIRES VALDETARO, M. COSTA DE ARAUJO, M. NUNES DA SILVA Filho,  P. VELOSO

	Group C3: System Environmental Performance
	Summaries of group C3
	Résumés du groupe C3
	=================================================
	C3-101: Impact of the environmental design for switchgear applications of high voltage substations, by F. LECLERC  (France)
	C3-101-FR: Impact de la conception environnementale dans les applications d'appareillage de postes à haute tension, by F. LECLERC  (France)
	C3-102: Electrical power supply using SF6 technology - an ecological life cycle assessment, by C. NEUMANN, A. BAUR, A. BUSCHER, A. LUXA, F. PLOGER, A. REIMULLER, B. ZAHN, A. SCHNETTLER, T. SMOLKA, I. MERSIOWSKY, M. PITROFF
	C3-103: Electric restructuring and environment, by T. SUGIYAMA (Japan)
	C3-104: Analysis of social / environmental risks involved in hydropower projects, by M. REGINI NUTI, M. FEITOSA GARCIA (Brazil)
	C3-105: Emission and dispersion model of Nox from thermal power plants as a tool of insertion and regional sustainable of air quality, by J. CESARE NEGRI (Brazil)
	C3-201: The Egyptian experience with sustainable development in the electricity sector, by R.M. RADWAN, A. KHASHAB,  S. SOLIMAN, A.A. MOHSEN, A.M. GAD  (Egypt)
	C3-202: Assessment of the electric and magnetic field levels in the vicinity of the HV overhead power lines in Belgium, by J. HOEFFELMAN, G. DECAT, J-L. LILIEN, A. DELAIGLE, B. GOVAERTS  (Belgium)
	C3-203: RTE's environmental policy and practical provisions regarding the development of the electricity transmission grid, by F. DESCHAMPS, D. NURDIN, C. FOURMENT,E. SERRES (France)
	C3-203-FR: Politique environnement de RTE et dispositions pratiques de mise en oeuvre pour le développement du réseau de transport d'éléctricité, by F. DESCHAMPS, D. NURDIN, C. FOURMENT,E. SERRES (France)
	C3-204: Electric power supply and global warming, by K. KITAMURA, S. TAKASE, H. YOMORI, S. YOKOKAWA (Japan)
	C3-205: Environmental management of transmission lines, by R. C.  FURTADO, J. D. BRAGA, C.N. VILAR (Brazil)
	C3-206: Analysis of Italian electrical system scenarios and the challenge of sustainability, by A. PIGINI,, P. GIRARDI, C. CAVICCHIOLI,  G. SCORSONI, V. MALFE  (Italy)

	Group C4: System Technical Performance
	Summaries of group C4
	=================================================
	C4-101: A modified nodal formulation for power systems parametric sensitivity analysis, by M.H. SHWEDI (Saudi Arabia)
	C4-102: A new power definition in harmonic distorted power systems, by K. N. AL-TALLAQ, E.A. FEILAT (Jordan)
	C4-103: A joint Power Quality  project between Swedish network utilities and  industrial customers, by M. HAGER, E. THUNBERG, A. CEDER (Sweden)
	C4-104: Monitoring of power quality disturbances in the Egyptian power network using wavelet based neural classifier, by A.A.S. ATTIA, M.A.  EL-HADIDY, D. H. MOUSTAFA  (Egypt)
	C4-105: Development of the TNB system-wide power quality monitoring system, by A.J.A. HAMID, Z. TAJUL  ARUS (Malaysia)
	C4-106: Power quality monitoring of electrified railway system in Malaysia, by LEONG WHYE HIN, A. MUSA, M.H. MAD. DIAH, TAI FONG NG (Malaysia), S. DO (Belgium)
	C4-107: Voltage dips and short interruptions - Different strategies in contract for the electric power supply, by G. MATUSZ, T. MAJ, Z. HANZELKA, W. LOZIAK  (Poland)
	C4-108: Power quality measurement  instrumentation : comprehensive field campaign and laboratory tests, by J.R. MEDEIROS, D.O.C. BRASIL, P.F. RIBEIRO, J.C. OLIVEIRA, M. D. TEIXEIRA  (Brazil)
	C4-109: Probability distribution of the sag performance of some Brazilian network busbars, by D. DE MACEDO CORREIA, D. DE OLIVEIRA CAMPONES DO BRASIL (Brazil)
	C4-110: Power quality management in a regulated environment : the South African experience, by R.G. KOCH, P. BALGOBIND, P. JOHNSON, I. SIGWEBELA, R. McCURRACH, D. BHANA, J. WILSON  (South Africa)
	C4-201: Consideration of magnetic field levels in designing transmission lines and substations for  residentially crowded areas in Egyp, by F. MOUSTAFA, M. ISMAIL,  E. MOUSTAFA, M. RAAFAT, A. HAL, F. TAHER  (Egypt)
	C4-202: Electric field induced voltages on metallic storage tanks near HV transmission lines, by R.M. RADWAN, R.Y. AMER, A.M. EMAM (Egypt)
	C4-203: Overhead power lines and the environment : advanced design computer programs including magnetic field assessment and control to, by R. CONTI, N. FANELLI, R. CARLETTI, A. GIORGI, R. RENDINA (Italy)
	C4-204: Characteristics features of low frequency radiated disturbances in air-insulated substations, by M. COSTEA, D. CRISTESCU (Romania)
	C4-205: A systematic approach to electromagnetic compatibility analysis and design in utility systems, by A. XEMARD, B. BRESSAC, P.Y. VALENTIN (France), J. MAHESEREJIAN, A. COUTU,  G. JOOS (Canada)
	C4-205-FR: Une approche systématique en compatibilité électromagnétique pour l'analyse et la conception des réseaux, by A. XEMARD, B. BRESSAC, P.Y. VALENTIN (France), J. MAHESEREJIAN, A. COUTU,  G. JOOS (Canada)
	C4-301: Experimental evaluation of transferred surges in MV transformers from HV/LV, by B. HERMOSO, M. AGUADO, V. SENOSIAIN, P.M. MARTINEZ CID (Spain)
	C4-302: Lightning studies of transmission lines using the EMTP, by J.A. MARTINEZ-VELASCO, F. CASTRO ARANDA, P.MARTIN- MUNOZ (Spain)
	C4-303: Lightning induced voltages on overhead distribution lines : theoretical and experimental investigation of related problems and , by C.A. NUCCI, A. BORGHETTI, M. PAOLONE, P. BOSELLI, M. BERNARDI, S. MALGAROTTI, I. MASTANDREA  (Italy), F. RACHIDI (Switzerland)
	C4-304: Statistics of lightning occurrence and lightning current's parameters obtained through lightning location systems, by G. BERGER, C. GARY, A. VORON (France), I. BARAN, D. CRISTESCU  (Romania)
	C4-305: Lightning protection of pole-mounted  transformer on Japanese MV lines, by M. ISHII, S. YOKOYAMA, Y. IMAI, Y. HONGO, H. SUGIMOTO, Y. MOROOKA  (Japan)
	C4-306: High frequency grounding performance of metal sheathed distribution cables, by L. GRCEV (Macedonia,) A.P.J. VAN DEURSEN (The Netherlands)
	C4-401: Pollution measurement based on DDG method for different types of insulator profile, by M.R. SHARIATI, A.R. MORADIAN, M.R. GHAEMI, M. OSKOUEE, A. OMIDVARINIA, B. MASOUDI (Iran)
	C4-402: The field test and computer simulation on the inrush current and circulating current of KEPCO's 765 kV transformer, by E.B. SHIM, J.W. WOO, G.J. JUNG (Korea)

	Group C5: Electricity Markets and Regulation
	Summaries of group C5
	=================================================
	C5-101: An analytical model for the economic assessment of RTO/SMD implementation in the US, by B. BABCOCK, YAN LIN, G. JORDAN, JINXIANG ZHU, M. SANFORD (United States)
	C5-102: The Brazilian electricity market learning some lessons and assuring a stronger market design, by X. VIEIRA FILHO, M. VEIGA PEREIRA, L.A. BARROSO, A. MATOS DE OLIVEIRA, A. GREENHALGH, A. MOURA VIEIRA, R. KELMAN  (Brazil)
	C5-103: The regional electricity market of Central America, by E. CALDERON (El Salvador), R. RIOS (Mexico), K. PETROV (Germany), D. BOWMAN (United States), F.J. PRADA, P. CORREDOR (Columbia)
	C5-104: Formation of interstate electricity market of the Commonwealth in independent states, by V.A. DJANGIROV, V.A. BARINOV (Russia)
	C5-105: Market design for a high growth transitional electricity sector, by M.S. ELSOBKI, M. ABDEL-RAHMAN (Egypt)
	C5-106: Implementation aspects of power exchanges, by L. MEEUS, K. PURCHALA, R. BELMANS (Belgium)
	C5-107: Imbalance settlement and the balancing mechanism are essential instruments for the proper working of an electricity market, and, by M. BENARD, C. GREIVELDINGER, C. NEBAS-HAMOUDIA,  F. REGAIRAZ  (France)
	C5-107-FR: Traitement des écarts et mécanisme d'ajustement en tant que dispositifs essentiels au fonctionnement d'un marché de l'électricité, en particulier prémisses indispensables pour les marchés émergents, by M. BENARD, C. GREIVELDINGER,
	C5-108: Transmission pricing for cross border trade of electricity : a conceptual model for inter TSO compensation, by A. HAUTOT, P. SANDRIN, A. TACCOEN, L. MARTIN (France)
	C5-109: Alternative model for area price determination in the Nordic system, by O.S. GRANDE, G. SOLEM, K. UHLEN, L. WARLAND, I. NORHEIM (Norway)
	C5-110: Congestion and risk management : as seen by access clients or by  TSO, by J-G. VALENTIN, J-M. COULONDRE (France), Ph. HALAIN, D. AELBRECHT (Belgium)
	C5-110-FR: Gestion des congestions prise sous l'angle du risk management, vu du client ou vu du GRT, by J-G. VALENTIN, J-M. COULONDRE (France), Ph. HALAIN, D. AELBRECHT (Belgium)
	C5-111: Advances in the development of the Iberian power market (MIBEL) model, by A. LANDA, L. VILLAFRUELA, J.L. FERNANDEZ (Spain)
	C5-201: Energy modulated optimized methodology for electric utilities rates restructure, by M.S. ELSOBKI, M. ABDEL-RAHMAN (Egypt)
	C5-202: Examples of the use of management contracts in the transmission sector, by C. DUFFY, J. LISTON (Ireland)
	C5-203: Regulating electricity distribution business in Finland, by K. HANNINEN, S. VILJAINEN, J. LASSILA, S. HONKAPURO, J. PARTANEN (Finland)
	C5-204: The analysis of the cross border capacity allocation in the Benelux region, by K. PURCHALA, L. MEEUS, R. BELMANS (Belgium)
	C5-205: Electric power system operating standards - a search for justification, by  O. GJERDE, A. DI CAPRIO, O.B. FOSSO, J. BOGAS, K. BROWN, S.J. CISNEIROS, L. CLARKE, S. IWAMOTO, H. LEMMENS, P.A. LOF, J.C. BAE
	C5-206: Dealing with uncertainties for an allocation of transmission rights, by D. SCHLECHT, H-J. HAUBRICH (Germany)
	C5-207: Evaluating the new challenges in business relationships between new enterprises and Furnas transmission system, by A.C. BARBOSA MARTINS, B. GOLDMAN, O.L. W. DA R. CUBAS,  M. D ALMEIDA E ALBUQUERQUE (Brazil)
	C5-208: The role of large consumers in the Brazilian power markets - Issues and solutions, by J.C.O. MELLO, E.C. SPALDING, J.C.P. MELLO, M.V.F. PEREIRA, C.L.C. SA Jr., L.A.S. PILLOTTO (Brazil)
	C5-209: Assessment of transmission pricing schemes based on short-term marginal costs, by R. NIEVA, D.E. FLORES, A. DE LA TORRE, M.E. RUIZ (Mexico)
	C5-301: Risk transformation for market facing generators, by T. BAKER, T. COLLINS, C. MACAULAY  (Australia)

	Group C6: Distribution Systems and Dispersed Generation
	Summaries of group C6
	=================================================
	C6-101: Distributed generation business modelling. BUSMOD Project, by A. GARCIA BOSCH , I. LARESGOITI, C. MADINA (Spain), A.Z. MORCH (Norway), J. GORDIJN, V. KARTSEVA (The Netherlands)
	C6-102: ENIRDGnet - European network for integration of  renewable sources and distributed generation, by I.GARCIA BOSCH, A. DIAZ GALLO (Spain), R. VIGOTTI (Italy)
	C6-103: Integration of offshore wind farm in the power system, by J. COURAULT, G. DE PREVILLE   (France)
	C6-104: Decision-support information system for evaluating the penetration of dispersed renewable energy sources generation in transmis, by D. AGORIS, K. TIGAS, V. KILIAS, J. KABOURIS, T. KORONIDES, J. VLACHOS, M. PSALIDAS, E. PYRGIOTI (Greece)
	C6-105: Distribution generation impact  on ohmic losses and investment deferral in distribution networks, by J. RIVIER, T. GOMEZ, V. MENDEZ, J. ARCELUZ, J. MARIN (Spain)
	C6-106: Considerations to the electrical network interaction of 6 000 MW offshore wind parks in the Netherlands in 2020, by C.P.J. JANSEN, R.A.C.T.DE GROOT, J.G. SLOOTWEG, W.L. KLING  (The Netherlands), J.H.R. ENSLIN (United States)
	C6-107: Influence of increased wind energy infeed on the transmission network, by Y. SASSNICK, M. LUTHER, R. VOELZKE (Germany)
	C6-108: Development of autonomous demand area power system, by S. UEMURA, H. KOBAYASHI (Japan)
	C6-109: Development of advanced systems corresponding to the connection of dispersed generation to distribution system in Tokyo Electri, by J. MOTOHASHI, K. TAGUCHI, T. TAKANO, M. WATANABE, M. WATANABE, K. OGAWA (Japan)
	C6-110: Technical-economic and environmental study of the wind project La Venta II, by J. FERNANDEZ, M.A. ALVAREZ (Mexico)
	C6-201: New solutions for power quality problems due to a large share of wind power generation, by A. SCHNEIDER, V. PITZ, M. SCHWAN,  J. HOGRAFER, H. LANGE (Germany), J. DECKERT (France), W. HERB (Spain)
	C6-202: Wind energy impact on the reliability of composite power system in restructured electricity market, by M. EL-SAYED, M. EISOBKI Jr, E. MOUSSA  (Egypt)
	C6-203: Modelling of micro-sources for security studies, by N. HATZIARGYRIOU, F. KANELLOS  (Greece), G. KARINIOTAKIS, X. LE PIVERT  (France), N. JENKINS, N. JAYAWARNA (United Kingdom), J.
	C6-204: Security and economic impacts of high wind power penetration in island systems, by N.D. HATZIARGYRIOU, A. DIMEAS, D. GEORGIADIS, A.G. TSIKALAKIS, J. STEFANAKIS, A. GIGANTIDOU, E. THALASSINAKIS (Greece)
	C6-205: Impact of large scale distributed and unpredictable generation on voltage and angle stability of transmission system, by VU VAN THONG, J. DRIESEN,  D. VAN DOMMELEN, R. BELMANS (Belgium)
	C6-206: Advanced planning and operation of dispersed generation ensuring power quality, security and efficiency in distribution systems, by B. BUCHHOLZ, H. FREY, N. LEWALD, T. STEPHANBLOME, C. SCHWAEGERL, Z.A. STYCZYNSKI (Germany)
	C6-207: Investigation of  large scale  wind power in power systems :  impact on frequency control and voltage fluctuation, by P.A.C. ROSAS,  H.S. BRONZEADO (Brazil),   P. SORENSEN, H. BINDNER (Denmark)
	C6-301: Rural electrification in developing countries with the shield wire scheme. Applications in Laos, by F. ILICETO, J.M. GATTA, P. MASATO  (Italy), H. SYSOULATH  (Laos)
	C6-302: Cost effective electrification in South Africa  : load matching and technical developments, by H.J. GELDENHUYS, C.T. GAUNT, R. STEPHEN  (South Africa)

	Group D1: Materials and Emerging Technologies
	Summaries of group D1
	=================================================
	D1-101: Electrochemical behavior of vanadium electrolyte for vanadium redox battery - A new technology for large scale energy storage s, by F. RAHMAN, I. O. HABIBALLAH (Saudi Arabia), M. SKYLLAS-KAZACOS (Australia)
	D1-102: First steps in hydrogen production from wind energy in Greece, by N. LYMBEROPOULOS, E. VARKARAKI, M. ZOULIAS, P. VIONIS, P. CHAVIAROPOULOS, D. AGORIS (Greece)
	D1-103: Development of large-scale lithium ion batteries for energy storage, by T. TANAKA, K. TAKEI, N. TERADA, T. IWAHORI, T. NAKATSU, K. MIYAKE (Japan)
	D1-201: N2/SF6 mixtures for gas insulated systems, by W. BOECK, T.R. BLACKBURN, A.H. COOKSON, A. DIESSNER, F. DORIER, F. ENDO, K. FESER, A. GIBOULET, A. GIRODET, S. HALLIDAY, B.F. H
	D1-202: Vegetable oils as substitute for mineral insulating oils in medium-voltage equipments, by Y. BERTRAND, L.C. HOANG (France)
	D1-203: Factors affecting the choice of insulation system for extruded HVDC power cables, by E. ILDSTAD, J. SLETBAK, B.R. NYBERG, J.E. LARSEN (Norway)
	D1-204: Properties of epoxy-layered silicate nanocomposites, by T. SHIMIZU,T. OZAKI, Y. HIRANO, T. IMAI, T. YOSHIMITSU, (Japan)
	D1-301: The evaluation of basic methods for HV testing and recent diagnostic methods for HV insulation ageing, by T.R. BLACKBURN, W. ARIASTINA, B.T. PHUNG, Z. LIU (Australia)
	D1-302: Evaluation of the extent of ageing of paper in oil-immersed power transformers, by J. NEJEDLY (Czech Rep.),  G. NEWESELY (Austria)
	D1-303: Testing and loss measurement of HV shell-type shunt-reactors at very low power factor, by A. CANCINO, R. OCON (Mexico), R. MALEWSKI (Poland)
	D1-304: A new design concept of hybrid sensor for detecting high frequency partial discharge (HFPD) considering high speed data acquisi, by J.Y. KOO, J.H. KIM, J.T. KIM, J.H. LEE (Korea)
	D1-305: A novel approach for the pattern classification of partial discharges in gas-insulated switchgear using a chaotic theory combin, by J.Y. KOO, Y.S. LIM, Y.M. CHANG, C.W. KANG, J.Y. YOUN (Korea)
	D1-306: Condition assessment of high voltage power cables, by E. GULSKI, F.J. WESTER, Ph. WESTER, E.R.S. GROOT, J.W. VAN DOELAND (The Netherlands)
	D1-307: Belgian experiences with testing using the Thermal Step Method on cables and stator winding insulation in rotating machines, by G. PLATBROOD, J. VAN COTTHEM, E. CLOET, D. FOUQUET (Belgium)
	D1-308: Ultrasonic for quality assessment of HV-joints, by C. CORNELISSEN, T. WIRZ, A. SCHNETTLER (Germany), I. DE SCHRIJVER (Belgium)
	D1-309: Progress in transformer ageing research. Impact of moisture on DP of solid insulation and furane development in oil at transfor, by I. HOHLEIN, A.J. KACHLER (Germany)
	D1-401: Environmental effects on the insulation resistance of composite insulating materials, by L. NASRAT, A. NOSSEIR, S.H. MANSOUR (Egypt)
	D1-402: Diagnostic tool for condition based maintenance of electrical apparatus, by M. ALBERTINI, A. CAVALLINI, G.C. MONTANARI (Italy), J. BECKER, A. CAMPUS, G. GEERTS, G. PLATBROOD (Belgium), T. BOUCHER, P. DEJ
	D1-403: Technical trend of superconducting and electrical insulating materials for HTS power applications, by H. OKUBO, M. LAKNER, M. MCCARTHY, S. NAGAYA, C. SUMEREDER, O. TONNESEN, B. WACKER on behalf of Working Group D1.15

	Group D2: Information Systems and Telecommunications
	Summaries of group D2
	Résumés du groupe D2
	=================================================
	D2-101: Practical experiences from running a large scale SCADA/EMS/BMS project, by P. FORSGREN, J-O. LUNDBERG (Sweden)
	D2-102: Operational performance and security implementation in the Italian SCTI control system, by D. BISCI  (Italy), B. ENGEL (Germany)
	D2-103: The generation coordination system at Vattenfall Sweden, by E. SANDSTROM, R. SIDENBLADH (Sweden)
	D2-104: Communication architecture for the new substation of Red Electrica de Espana, by C. SAMITIER, J.C. SANCHEZ  (Spain)
	D2-105: Basic concept and verification of distributed real-time computer network architecture for power systems, by T. TANAKA, T. TSUCHIYA, S. KATAYAMA, Y. SERIZAWA,  F. FUJIKAWA, T. OTANI  (Japan)
	D2-106: Using digital certificates to secure the access to RTE's information system, by V. GAUGE, M. BERRIER, C. RODIONOFF (France)
	D2-106-FR: Sécurisation des accès au système d'information de RTE par certificats numériques, by V. GAUGE, M. BERRIER, C. RODIONOFF (France)
	D2-107: DRISS - Customer benefits systematically realized, by T. NILSSON (Sweden)
	D2-201: Data communications in Romanian power network, by M. MESBAH (France), I. NEDELCU (Romania)
	D2-202: An analysis on the marketability of broadband powerline communication (PLC) access business, by G.W. LEE, M.H. YOO, Y.H. KIM (Korea)
	D2-203: Strategies and access technologies for offering new services to utility consumers in Japan, by S. MURAI, M. SAIKAWA, S. TASHIMA, A. KUWAHATA, S. INOUE, K. SAWADA (Japan)
	D2-204: Telecontrol and telephony on an IP transmission network, by J. NOUARD (France)
	D2-204-FR: Téléconduite et téléphonie sur un réseau de tranmission IP, by J. NOUARD (France)


