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Introduction

This progress report covers the following items: 
(including results of Sep. 8 wake workshop in Billund, Denmark)
Status Report: 
Activities since ExCo 57 in Brussels
Revised work program 2007
Economic status
Annex A, B
Task 23 – Objectives, Members and Participants

The stated objectives of this annex are:

· To conduct R&D activities of common interest relating to wind turbine facilities operating in offshore environments in order to reduce costs and uncertainties.

· To organize several workshops on critical research areas relating to offshore wind deployment issues, including technical research on deeper water structures. The goal of the workshops is to identify R&D gaps in various research areas that are of interest to participating countries, publish proceedings, and identify specific joint research areas needing further investigation

· To carry out collaborative work according to agreed work programs within a period of three years.
So far 8 countries have joined Task 23. Commitment letters have been received from all eight.

It is still possible for other countries and organizations to join the annex. However participation in some of the subtask issues may now be a problem since the work program has been defined.

Task 23 Organizational Flow Chart
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Subtask 1: Experience with Critical Deployment Issues (Operating Agent DK)
Research Area 1: Ecological Issues and Regulations (NL)
The Netherlands has agreed to host the first workshop for Research Area 1, but a meeting date has not yet been set. As Operating Agent Risoe has sent reminders to the Netherlands, but so far there has not been a plan. 
Research Area 2: Electrical System Integration (UK)
At the workshop on Research Area 2 in Manchester UK it was decided to focus the work program on 5 issues covering the subjects reated to Connection of Offshore Wind Farms to Onshore Grids. These are:

· Technical architecture of offshore grid systems and enabling technologies. 
· Grid Code and security standards for offshore versus onshore
· Offshore wind meteorology and impact on power fluctuations and wind forecasting

· Control and communication systems of large offshore wind farms
· Behavior and modeling of high-voltage cable systems
Based on results from Manchester further planning work has taken place in a collaboration between UK and Denmark. A draft project plan was formulated in December 2005 and revised July 2006. This project plan formed the basis for a planning meeting at Risø National Laboratory August 16, 2006 with participants from UK, Germany, Sweden, the Netherlands and Denmark. At the meeting changes were agreed in the draft project plan in order to take into account consideration about work to be concentrated on subjects having high priority in as many countries as possible. The project plan will include lists of projects for which member countries want to share gained experiences. 
At the meeting a plan for having three seminars during the coming two years was set up as follows:
	Work item
	Initiative
	Action

	Technical architecture
Grid codes


	UK
	Workshop early 2007

	Offshore meteorology and electrical power
Connection and control system
	DK
	Workshop late 2007

	Transient behaviour

	NL
	Workshop in 2008


The draft work plan is attached as Annex A to this report.

The differences in priorities in this area reflect the very different level of wind energy penetration in the power systems of member countries. In some member countries the planning process for offshore wind farms means a strong concentration of the power production. In these cases the most important question becomes the technical architecture of transmission lines having only the purpose to carry the wind energy into central grid points or integrating the networks with other transmission lines. In Germany and Denmark the penetration is as high as 7 % and 18 %, respectively, whereas in the UK the share is below 1 %. This means that wind turbines in some countries are approaching the stage where they necessarily have to react as other power stations, i.e. having functions for security of demand and supply together with regulating and controlling functions for grid frequencies and voltages. 

Research Area 3: External Conditions, Layouts and Design of Offshore Wind Farms (DK)
At the December 2005 workshop at Risø on Research Area 3, External Conditions, Layouts and Design of Offshore Wind Farms, 30 experts from 9 countries discussed 5 main areas reported at the last ExCo meeting:

Also as reported the Workshop agreed to focus the future work on 3 areas: 
1) Wake modeling and benchmarking of models

1. Step: Workshop on status existing works

2. Step: Workshop on evaluating the quality of models and results

2) Marine boundary layer characteristics
The marine boundary layer is defined here as the lowest ~1 km of the atmosphere between the height of the geostrophic wind speed and the wave surface of the ocean. 

The role of the sub-task could be:
· To review current experience particularly with regard to developing wind farms in coastal areas (~50 km from the coast)

· To assess the reliability of remote sensing methods offshore, including satellite observations, sodar and lidar where the aim is to observe wind and turbulence profiles at 100 m and above and to include tall mast measurements where available 

· To assess the accuracy of model predictions including local scale, mesoscale and LES models as available.

3) Met-ocean data and loads.

 
To be formulated
A significant research area dealing with operation and maintenance issues was also considered a high priority topic but a workshop has been postponed and is pending on the follow up on the Task 11 Topical Expert meeting in Madrid May 9-10 on Operating and maintenance. So far, the results obtained have not allowed a strong basis for a decision to be taken in Task 23 about the topic. 

Work carried out in 2006 
All members of the ExCo have been informed about the work programme drafts and invited to participate as well. In the 3 topics the progress is the following: 
1) Wake modelling and benchmarking of models
The workshop originally planned to take place in at hotel Legoland in Billund, Denmark, May 31 / 1 June was postponed due to lack of interest to participate on this particular season of the year. The workshop has taken place, however, September 6-7, partly at Hotel Legoland in Billund and partly at Høvsøre, the Risø test site for large wind turbines. Therefore, the workshop included a technical visit on the site. The three main headings for workshop topics were:

Structural loading 



Fatigue and extreme loading due to wake effects, including 


measurements, modelling 
and standards

Wind farm layout


Array efficiency, including experimental evidence and modelling

Benchmarking of models



Structural loading


Array efficiency

Wake effects are currently a most important challenge in wind engineering, and at the workshop the possibilities were discussed to continue the collaboration to strengthen the efforts to determine and model these wake effects. Conclusion from the meeting is attached as Annex B to this report. 
2) Marine boundary layer characteristics
Further planning work will be taking place at Risø. 
In relation to the issues a workshop on measuring techniques will be hosted at Risoe as part of Task 11.
3) Met-ocean data and loads

Continued work on the work programme will take place during the fall of this year.
Proceedings and main results from all workshops will be posted on the Task 23 Web site.
Subtask 2 - Technical Research For Deeper Water (Operating Agent NREL)
– Offshore Code Comparison Collaborative (OC3)
Subtask 2 is intended to focus on technical issues associated with deeper water implimentation of offshore wind energy.  In practice it has included modeling of shallow water and deep water since many of the modeling issues are similar and it is important to benchmark the codes for shallow water where there is some experience.   The official name of this working group is the Offshore Code Comparison Collaboration (OC3). The group is led by Sandy Butterfield of the National Renewable Energy Laboratory.
As reported in earlier status reports this group focused on benchmarking structural dynamics models used for estimating offshore dynamic loads. Since this effort requires intense collaboration periodic net meetings have been established as the main form of collaboration with several real meetings scheduled at key points in the project.   to help with exchanging information an IEA web site has been set up for the subtask (http://www.ieawind.org/Annex%20XXIII/Subtask2.html). A complete project plan can be found on this web site.  Parts of this website are only available to members.    

Currently conservative offshore design practices, adopted from marine industries, are enabling offshore development to proceed but if offshore wind energy is to be economical, reserve margins must be quantified and uncertainties in the design process must be reduced so that appropriate margins can be applied. Uncertainties associated with load prediction are usually the largest source and hence the largest risk. Model comparisons are the first step in quantifying and reducing load prediction uncertainties.

Objective:

i) Identify and verify model capabilities & limitations

ii) Establish confidence in predictive capabilities

iii) Establish analysis methodologies

iv) Identify areas needing further research and testing

Scope:

The scope of this project should address near term needs of the industry as well as future needs.  Currently the industry is focused on bottom fixed shallow water applications, especially in Europe where shallow water sites are plentiful. In the US, Norway, Japan, Spain, Greece, Korea and many other countries deeper water sites are more common. This project should include support structures that are likely to become solutions for these markets also. The scope of this collaboration includes technologies ranging from the current shallow-bottom monopiles to deep water floating platforms.  

Water Depth:  5 m – greater than 200 meters

Support structures: monopiles to floating

Wave loading models: linear and non-linear (breaking)

Uncoupled and coupled dynamic models: FAST, ADAMS, BLADED, HAWC, HAWC2, BHAWC and FLEX5 (as modified by Vestas, Elsam & Stuttgart) 

Not included: aerodynamic models, turbulence models, various turbine types, controls

Approach:

A multiphase project has been outlined in a project work plan. The first phase would be strictly analytical with the goal of verifying the analytical capabilities and differences of the codes of the participants. The second and third phases would compare codes with various support structures and foundation models respectively.  

Status:

· There have been four real meetings 

· Denmark 1/05, 

· Trondheim 6/05, 

· Denmark 10/05,

· Pittsburg 6/06  

· There have been multiple net meetings.  These net meetings continue to be productive and significantly reduce the need to real meetings and travel.  

· All participants have completed and tested their baseline turbine models,

· wave and turbulence inputs have been run

· foundation models have been defined and modeled

· dynamic response comparisons for full wave loading on a monopile support structure are scheduled for completion by the end of September 2006.

· Tripod support structure modeling and comparisons should be complete by January 2007.

· Floating platform modeling is scheduled for completion by May 2007.

Next Meeting: January 2007 at Risoe.     

Early Benefits:

The OC3 baseline turbine model has been adopted by two major UpWind Work Package teams as their aerodynamics and foundation modeling research work.  Also the code comparison work to date has established a procedure and data base that could be used for future code verification exercises such as the one outlined in UpWind Work Package WP 1A1, Integrated Design Approach and Standards.  This WP calls for the development of a reference turbine as well as procedures for verifying models and codes.  OC3 has provided a basis for both of these goals.  

Active OC3 Participants:

· NREL (US)

· Risoe (DK)

· Vestas (DK)

· Siemens (DK)

· Eslam (DK)

· DNV (DK)

· Garrad Hassan (UK)

· GL Windenergie (DE)

· Stuttgart (DE)

· NTNU (NO)

· CarlBro

· CENER

· RePower

· Norske Hydro

Information activities 

The Task 23 was presented at a DTI workshop in London, June 2006. 

Economic Status
United States and Denmark are providing support for the operating agent during this first year (2004-2005), No funds were required from Task members during the first year. 

Due to the slower progress than planned at Risø not all the Danish funding have been spend and Risø has requested DEA permission to carry over the remaining fund to 2006 to be able to fulfill the planned work including postponed workshops and drafting the identified work programs. 

From October 2005 the planned budget showed below will be followed. The budget will be divided equally among the number of countries who join the Task (Based on 8 countries joining the cost will be $6,225 USD per country).  Each country may have several participating organizations for a single membership fee, with the hope that more organizations will lead to more robust results. It will be the responsibility of each country to determine how this cost of membership is distributed among the individual organizations. 

	Estimated Expenses of the Operating Agent – Years 2, 3, & 4

(October 2005 – April 2008) all figures in US Dollars

	Item
	Per Year
	RISO per year
	NREL per year
	Annex Total

	Coordination & management including meetings

1.3 person-months/year/OA
	30,000
	16,000
	14,000
	90,000

	Travel, hotel, sustenance 

(3 meetings per year: one ExCo and two R&D) per OA
	16,000
	8,000
	8000
	48,000

	Preparing proceedings, publication, website maintenance
	3,800
	1,000
	2,800
	10,400

	Annex Total
	49,800
	25,000
	24,800
	149,400


Denmark will manage the payments from the individual member countries and reimburse NREL for its OA expenses according to a separate arrangement to avoid member countries from making separate payments to different OAs. As such, Denmark’s annual cost will be higher than the USA.  However, OA costs for the USA will be higher because the Annex XXIII webpage will be paid through NREL. It is estimated that the above costs represent approximately 70% of the actual costs. The rest will be provided as in-kind funds from the Operating Agents. These costs are based on rough estimates of the actual costs to date for the OAs. Invoices have been sent out to 8 countries for the period Oct-2005 to Oct-2006. 6 countries have paid so far.
Task 23 accounts for Operation Agent 2006 
	Period: 
October 2005 through August 2006
	Total budget 1)
	Total Actual
	
	

	
	(US$)
	(US$)  
	(US$)  
	(US$)  

	Revenues (8* $6,225 )
	49,800
	
	
	

	Paid (up to Sept 1.) (6* $6,225)
	
	37,350
	
	

	
	
	
	NREL
	Risoe

	Coordination & management including meetings
	30,000
	
	 77,000
	27,023

	Travel, hotels and sustenance
	16,000
	
	3,800
	2,426

	Meeting arrangements, publication and web site maintenance.
	3,800
	
	 
	553

	
	
	
	 
	

	Total 
	49,800
	
	81,800 
	30,002


1) The budget expected to cover approx. 70 % of the real cost. 

6,225 US $ = 5,221.41 €

1 US $ = 6 DDK

Subtask 1 accounts (DK 2005 funds) for 2004/2005 and 2006 

	
	2004/2005
	2006 until Sep 1. 
	Total

	Budget*
	107,831
	0
	107,831

	Spending:
	
	
	

	Coordination & management including meetings and preparing proceedings, publication
	52,640
	25,755
	78,395

	Travel
	7,641
	5,200
	12,841

	
	
	
	

	Total US$
	60,281
	30,955
	91,236


* 71 % of the budget covered by the Danish Energy Authority. The rest is paid by Risoe.
Annex A
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Subtask 1b – Important aspects of connecting large scale offshore wind farms to land grids (Grid connection of large scale offshore wind farms).

Draft Project Plan

Goran Strbac /Poul Soerensen /Jørgen Lemming

December 2005, revised July and September 2006
Background

Connecting offshore wind farms to onshore grids is still a new area, where further research and development is needed and where international collaboration can help better understanding the critical issues as well as providing solutions cross border. Current experience with first offshore wind turbine installations in countries around the North Sea have provided the first very valuable technical information that will aid future offshore wind developments. 

The design of offshore connections and power collection infrastructure will be driven by a number of factors including the fact that wind power is an intermittent resource and its stochastic nature can make it difficult to control and balance the onshore grid systems. 

Cost effective integration of offshore wind generation therefore requires development of systematic and consistent approaches to resolve a number of technical, commercial and regulatory issues, including license conditions, offshore security standards, transmission charges, grid code, connection and use of system codes.

The first workshop in Manchester UK, September 2005 discussed these technical and regulatory options and the role of enabling technologies in achieving reliable design of offshore connections including the development of offshore grids for collection and transport of significant amount of power to the shore and the integration with the onshore transmission network.

At a planning meeting at Risø National Laboratory in August 2006 it was decided to recommend three workshops to follow in 2007 and 2008. The subjects of the workshops would follow the work plan agreed at the planning meeting. Also it was agreed to collect data showing member country projects that will be included in the collaboration. A format for the data collection is shown below.

Scope of Subtask 1b:

As a result of the Manchester workshop the scope of the work programme for grid integration has been focused on research in the most important aspects of connecting large scale offshore wind farms to on land grids. The work items included are: 

· Technical architecture and planning standards for offshore wind grid systems (Item I A). Grid codes for offshore wind grid systems (Item I A)
· Understanding offshore wind meteorology and impact on electrical power fluctuations (Item IIA). Connection and control system for large offshore wind farms(Item II B)
· Understanding transient behaviour of large cable installations (switching / harmonic/ Behaviour and modelling of large HV cable systems) (Item III)
Objective of subtask 1b
The objective of this part of the subtask will be 

· Support developments of models and analytical tools to obtain the most efficient connection of wind turbines to the grid
· Validation of models based on real data from existing offshore wind farms
· To involve wind meteorology specialists in offshore meteorology and to establish a forum where wind power meteorology researchers interact with power system researchers

· Organizing special follow up topical expert meetings on control and regulation of large offshore wind power stations

· Understanding transient behaviour of wind turbines and their connections to the grid
Means to achieve objectives with proposed subtask 1b, items I, II and III:
(I A). Technical architectures and planning standards for offshore grid systems

Connection layouts that enable cost-effective and efficient control, operation and maintenance of offshore grids are fundamentally important. This part of the project will establish alternative architectures of offshore networks, including network topology, the appropriate voltage levels for connection, HVDC transmission technology, cable techniques, reactive power compensation schemes and number and location of offshore and onshore substations. 
The design and establishment of layout configurations will take into consideration power transfer levels, security margins, points for connection and cable routes. Architectures within and between large wind farms in one area will be considered. Generic cases specific layout configurations form proposed wind farm developments will be examined. 

Technical, economic and environmental assessments will be conducted of the offshore network architectures identified. The capability and flexibility provided by each layout with regards to system operation and control, in normal and contingency situations, will be determined. The potential benefits including security and reliability performance provided by each layout, possibility for future expansion, environmental impact and associated technology requirements will be analysed. The impact of losses and requirements for reactive power compensation will be also considered in the overall assessment. The trade-offs between conflicting technical, economic and environmental objectives will be addressed directly. 
Security and quality of supply standards for offshore networks are likely to be different to those for onshore networks for two main reasons (i) unlike onshore networks there are no demand customers connected to offshore networks and (ii) wind, the primary energy source for shore grid connected generators is intermittent. A comprehensive evaluation addressing both security and economics implications of alternative security standard options for offshore networks will be undertaken. 
(I B) Grid Codes for offshore wind grid systems

This will include assessment of options for Grid Codes for offshore networks and the need for consistency with onshore networks will be examined. Particular emphasis will be on the need for reactive compensation and voltage control of offshore grids. Both steady state and dynamic aspects of voltage control will be examined. The point at which the compliance to grid code for offshore system should be tested will be a key aspect of this examination. In particular, fault-ride through requirements will be investigated in more details. 

Costs and benefits of the needs to comply with various Grid Code requirements will be examined. 

(II A) Understanding offshore wind metrology and impact on electrical power fluctuations: 

The experience with the fluctuations in the electrical power from existing offshore wind farms have indicated that large scale offshore development will have a significant influence on regional power balancing and frequency control in the power systems. Experience from West Denmark has shown that wind power production variations are larger and faster offshore than onshore. An important reason for that difference is that a large capacity of wind power is concentrated in a small geographical area offshore, while the onshore turbines are distributed over a much larger area. Another reason for the difference could be the special meteorological conditions offshore. 

This work item should deal with and connect two major areas:

1. Understanding offshore wind meteorology

2. Modelling of wind power fluctuations. 
The idea of the first area is to involve wind meteorology specialists in an improvement of the understanding of offshore wind meteorology. The question is how the special meteorological conditions offshore influence on the wind fluctuations, and how this can be quantified theoretically and experimentally. 
The second area should look into modelling of wind power fluctuations from large offshore wind farms. The validation of models based on real data from existing offshore wind farms should play an important role. 
The suggested form is to organise topical meetings. The meetings should establish a forum where wind power meteorology researchers interact with power system researchers, with the aim to support development of models and analytical tools which are useful in power system planning and operation based on meteorological expertise. The actual deliverables (models and data) will be specified at the first meeting based on the identified expertise of the participating institutions. 

(II B) Connection and control system for large offshore wind farms:

Large offshore wind farms should be comparable to power plants. Therefore, some grid codes require that the large wind farms can be controlled like other power plants. This involves contribution to the fast primary (automatic, local) control and slower secondary (manual or automatic, remote) control of power. Also reactive power and voltage control is required. Such control has been implemented in large wind farms e.g. in Denmark and Spain. Besides, dynamic modelling of large controllable wind farms is ongoing, and these models provide useful tools to simulate the impact of controllable wind farms on a power system of parts of it. Especially cases where the running capacity of conventional controllable power plants is reduced because wind power production is high are interesting.
In the future, several large offshore wind farms can be expected to feed into a single or a few grid points, which can cause additional loading of parts of the grid. It is therefore a special offshore related issue how the controllability of the large wind farms can be used to support the integration of wind power. 
The suggested form is to organise topical expert meetings on the controllability of large offshore wind farms and how this controllability can be used to support the integration. Also here the actual deliverables (models and data) will be specified at the first meeting based on the identified expertise of the participating institutions. 

(III) Understanding transient behaviour of large cable installations (switching / harmonic/ Behaviour and modelling of large HV cable systems)
Large offshore wind farms are likely to have lengths of EHV cable not seen in any terrestrial installation. Given the high level of shunt capacitance of these very extensive high-voltage AC submarine transmission networks, the objective of this work is to investigate the major technical issues associated with non-50 Hz phenomena in high-voltage submarine transmission networks including unusual conditions of faults, switching transients and harmonics. This work will include an assessment of how these networks may be modeled and an assessment of alternative solutions. 

In this task, typical offshore networks will be identified and modelling approaches that adequately represent their non-50 Hz behaviour will be investigated. The network representation will include the shunt reactors that will probably be required as well as the transformer and cable representations for transient behaviour. Modelling tools such as PSCAD/EMTDC and EMTP/RV will be evaluated for this purpose.
The performance of the networks during network switching will be investigated. There is anecdotal evidence that turbine transformer failures on wind farms may be associated with over-voltages from switching transients and phenomena of this type would be very damaging on very extensive EHV submarine cable circuits. The insulation co-ordination requirements of the offshore substations will be evaluated. In addition there is a requirement to define the duty that will be seen by the switchgear and other equipment. The effect of faults at various locations will be investigated and the transient behaviour of the network simulated.  

The very large shunt capacitance of submarine cables, together with shunt reactors and transformers has the obvious possibility of forming resonant circuits at harmonic frequencies. This will be investigated and the potential for resonance identified. Mitigation measure including filters (active and passive) will be investigated.

Workshops being planned in 2007 and 2008
	Work item
	Contents
	Initiative
	Expert meeting

	I
	Technical architecture
Grid codes 
	UK
	Early 2007

	II
	Offshore meteorology and electrical power

Connection and control system 
	DK
	Late 2007

	III
	Transient behaviour
	NL
	2008


At the Risø planning meeting it was agreed to collect data showing member country projects that will be included in the collaboration. A format for the survey and data collection is shown below. The projects for collaboration between member countries will be labelled in one of the work item categories mentioned above: 

Collaboration projects

	Project title
	Description
	Period, volume, effort

	
	
	


Collaboration:

After committee review and approval of this plan by the IEA ExCo, a kick off meeting would be held. Participating members would discuss the plan and agree on initial modelling approaches. Information exchange procedures would be discussed along with a schedule of meetings. The target duration of the project is approximately two years with a final report at that time. One of the important outcomes of this project would be recommendations for each of the selected areas. 

Obligations and responsibilities of participants
The work for each participant is estimated to be of the order of 1-2 man month per year plus expenses for reporting and travel to 1-2 meetings per year. Each participant is expected to deliver:

Information and data from own projects presented on workshops and meetings and published on the Annex web site and in the final report.

Calculations or assessments within each designated area.
Time used at meetings

Etc.

Annex B

International Energy Agency

Annex XXIII: Offshore wind energy technology and deployment
WORKSHOP ON WAKE MODELLING AND BENCHMARKING OF MODELS

6 and 7 September 2006

Hotel Legoland, Billund, Denmark

Høvsøre Test Site

Summary and conclusion

In large wind farms with standard layout wake losses are expected to be 10-20% of total power output and wake generated turbulence significantly exceeds ambient turbulence which is critical for design loads. There is therefore considerable interest in accurately modelling wakes prior to wind farm construction to optimize wind farm layouts and for examining wakes during wind farm operation in order to evaluate optimal control strategies. Wake models developed during the 1980s were mainly related to onshore single or double wake situations. 

Evaluations of state of the art for wake models have indicated large differences between the models and also between models and experiments. Also, there exist theoretical and experimental evidence of significant differences from onshore to offshore conditions. These divergences were evident from the contributions and discussions at the wake workshop where 27 participants representing the scientific world, manufacturers, developers and power companies met to review the knowledge of today and to look for possibilities for improvement of models by comparing the models in a future benchmarking process.

A variety of modelling efforts were presented at the workshop, including analyses of data not least from the two large demonstration wind farms in Denmark, Horns Rev and Nysted. The modelling efforts range from CFD studies of the wake flow structure and Ainslie-type wake modelling for wind speed deficit to simpler but extensive modelling of complete wind farms and their interaction with the atmosphere. The aim of such research spans from pure research to the development of engineering tools for determination of array efficiency and structural loads.
These and many other interesting results on structural loading and wind farm layout as separate subjects were presented before the final discussion on benchmarking of wake models. The theoretical and experimental results indicated differences in results from modelling and in the interpretation of measuring data from offshore wind farms, in particular data from the Horns Rev and Middelgrunden wind farms.

The presentations and the discussions indicated a great need for further collaboration and exchange of data in order to develop and verify computational models and to understand the physics of wakes and meteorological backgrounds.

The EU R&D project UPWIND includes similar activities to the ones discussed at the workshop and coordination is suggested to take place between the members of IEA Task 23 and partners of UPWIND.

In conclusion it was agreed to prepare a format for collecting and benchmarking data related to offshore wind farms and onshore farms in cases when it is considered relevant. The format will be suggested to the participants in the workshop and member countries of Task 23. The collaboration will be focussed on data which are important for power calculations as well as design loads. Within the next year the benchmarking experience and the results obtained from the continued collaboration also with UPWIND will be analysed and discussed at a second workshop.
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