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Minutes June 9 13:00 – 13:30: Welcome (NESA)
· There was a brief  introduction to the fourth management meeting by David Arrowsmith (DA), Project Coordinator, thanking the hosts NESA for making their facilities available.  
· The participants were welcomed by Mika Purhonen, Director of NESA.  In setting a context for the meeting, he noted that international grid interconnections are very costly and a key research  project would be find the optimal strategy on how many such connections are optimal in the market situation.   

· DA extended his welcome and thanks to both NESA and Fingrid for their support for the meeting.  DA introduced our project science advisor, Dr. Mario di Bernardo, and noted his interests in dynamic and biological systems.  DA noted that the other project science advisor, Dr. Maria Carla Calzarossa, was unable to attend this meeting but noted that, during our sessions,  we would be reviewing her feedback from received at the January 2008 meeting.

· DA also introduced Dr. Gabor Papp, our new key contact from Collegium Budapest,  and explained that Dr. Papp has assumed the role previously associated with Dr. Imre Kondor, who recently resigned as the rector at the Collegium.  DA noted that he was delighted that we can maintain continuing with the Collegium.

· DA also noted that our EC Project Science Officer, Dr. Illiana Nikolova, had assumed a new role and that our new Project Science Officer is Dr. Pilar Lopez.  DA noted that this represented our third EC Project Science Officer.   Dr. Lopez sent her regrets for this meeting but wished us good progress together.  

· The team proceeded to introductions:

· GP is leading a regional computer based science knowledge center.  He has been on a common project with Dr. Kondor addressing electricity grids and welcomed Dr. Kondor’s request to join the project.  GP has been aware of the science involved in our project but is now learning more about the participants, deliverables, etc.  Upon review, he thinks that the Collegium is in good shape with one deliverable completed, a second on the way, and progress on planning for the workshop to be offered by the Collegium, seeing no concerns about overall project progress.  

· FS, CC, and CN introduced themselves, representing LIUC, and  their work on market dynamics in WP5.

·  PK and MS noted their association with the Collegium and Eotvos University, and their work on wind energy and power fluctuations in WP4.  

·  EG and FB introduced themselves, representing the JRC and focusing on dataset issues in WP2

· LK introduced himself, representing MASA, and noted his association with WP6 and the focus on vulnerability within networks.  

· DA, RC, WJ, and DM introduced themselves, representing QMUL.  WJ and RC noted their background as physicists.  

· MdB introduced himself as Project Science Officer, noting that he is based in both Bristol (UK) and Naples (Italy) and that his interest is in networks of dynamical systems.  

· The NESA attendees were led by Hannu Sivonen, and FINGRID by Mattie Jauhiainen. Interest covered included transport and logistics, food sector and healthcare. 

· DA noted that he was increasingly encouraged by work on the project, noting that there is significant collaboration in evidence.  Often, in the biggest EC projects with 25 participants or more there isn’t always extensive communications between partners, but with the smaller size of the MANMADE group he is very pleased  by the level of collaborative communication he’s seen within the previous six months.  DA also noted that some participants had challenges at the very beginning, primarily with establishing appropriate staffing, but now that these issues were under control, the science is able to move forward more smoothly. 

Science: brief recap and current/future plans 13.30-17.25 

WoRK PACKAGE 2 JRC 13.30-14.20 
FB presented on dataset collation. For completeness, the details are:

· We now have:

· Major gas lines all across Europe

· Datasets of spot price electricity (from Nordpool)

· Spatial and topological maps of the road network of Milan and Turin

· The most recent dataset added, the interconnected network of electricity and gas in Europe.  It has been assembled using Platts and is a GIS dataset.  
· FB elaborated on this dataset of the interconnected network of electricity and gas. Given the criticality of data for the project, the key information was:

· There are 5 main connected regions for electricity in Europe

· Assembly of information on substations, transmission loads, power plants, [see slides], including interconnections between gas and electricity

· Interconnections not clear as powerplants are not always connected to the main grid, and use minor lines, therefore, they had to relate  the powerplants to the nearest node on the grid.  However, this is not always the nearest geographical node, as they used the shortest network path to develop this relationship.

· The grid was simplified by reducing minor lines and used the shortest path to interrelate the plants to the nodes on the grid.  They also created virtual edges (connections), which aren’t actual connections and do not have a length represented, but are created to establish relationships.  

· FB noted that they have also been working on electricity disruptions, using UCTE reports on disruptions since 2002.  This is not a small number, and represents major concerns.  For example, in year 2006, there were 82 events with 2 major events (1 in Germany and Landensbergen), due to incorrect management of information between the networks. 

· FB and RC collaborated when RC visited the JRC, focusing on gas network disruptions.  Statistically, we have less occurrences and less events, perhaps because the electricity grid is more stressed by the market, but when disruptions do occur they cause a lot of problems.  

· More data is available for gas networks but are not yet included in the datasets, including gas sources, LNG terminals, pumping status, and gas deposits.  

· Turning to urban networks, FB noted that traffic networks are complete for both Milan and Turin and that work is in progress for the network of London.  Representing the region bounded by the M25, London is a more complicated and a much larger dataset.  These datasets have been assembled using data from tleatlas, UK Department for Transportation, and (for Turin) civil protection surveys.  

· The datasets are useful for analyzing road network vulnerability, including road work, accidents, and other disruptions.    FB is looking at the overlap of road disruptions and flooding (using GIS to map flooding),  and looking at main road proximity to floods.  For London, FB is looking at techniques to simplify the network, and looking at traffic loads now.  The London network will have network and traffic counts from 1999 to 2006, and the London dataset will be delivered as soon as it is ready.  

· In terms of future dataset progress, FB noted work towards:

· Electricity network disruptions

· Commodity flows (from colleagues from JRC, info  from 2005 -2007, 27 countries, 6 major groups, 225 products).  EG said this is eurostat  data selected as a collaboration project between jrc and EC looking at transport of certain grids in Europe for reasons of looking at the market. This data is public domain,  and represents a whole series of product.  These are large and interesting datasets, particular in supply networks (chips go somewhere, tvs go somewhere else, etc.).    UTCE is providing more disruption data.  

· GP asked if it is possible to get the reports on the disruptions and FB said the data is from UTCE so it might be possible.

· HS asked if there is any data on the extent of power failures, that is, how wide of a region is affected, noting that such data would be valuable.  EG said that they haven’t seen data on extent.  EG also noted that sometimes it’s hard to tell who is responsible for an outage and for political reasons people don’t agree on the data (sometimes playing a “blame game”).  

EG then presented an overview of the regional electricity networks and datasets:

· EG noted that there are multiple European regional networks, including the Nordic pole, Great Britain, Ireland, UCTE, and Nordel.  

· To give a sense of relative scale, EG noted that  the Nordic electricity network is represented in the dataset by 526 vertices and  638 edges while UTCE contains 4200 vertices and 5305 edges.

· In considering vulnerability, EG noted that network criticality relates to risk.  One can consider an analysis of criticality by assessing the network graph for degree, efficiency/closeness, and betweeness.  Different measures can give different results as to what nodes are important, and the presentation included an example of different rankings based on different analyses.  

WoRK PACKAGE 3 QMUl 14.20-15.00 
Presenting on WP3, WJ:

· noted recent collaborations between QMUL, JRC, and NESA on data used between the sites

· mentioned the results on the Hurst exponent for NORDPOOL spot prices, noting that  the main message is that there is anti-persistency in  price data.  He added that this is useful to know if you want to model it in risk assessments.  It was reported that the work had resulted in a joint submission for publication in  Physica A.  

RC continued with following points:

· Since the meeting in Budapest, RC  has moved forward with collaboration with JRC on the topological network information for gas and electricity. 

· RC noted that since 1990 generation of gas has almost doubled while other sources have gone down, making gas much more important as a source of energy in Europe.

· RC introduced the idea of “network motifs”:

· The basic idea is to understand recurring subgraphs of interactions from which networks are built. The claim is that real world networks are developing “superfamilies” (as presented visually in the presentation). Gas and electric networks seem to show different motif frequency.

· RC addressed network tolerance, where attacks would remove nodes with higher degrees, while errors would be random.  Networks are much more vulnerable to attacks than errors, in that they break down faster.   RC noted that 20% eliminated during a simulated attack really disables a network.  However, he noted that this is not always the case, citing the fact that the gas network in Slovakia and Switzerland seem to be more resilient to attacks, where one can remove 30% of nodes and the networks still stay functional.

· RC noted that upcoming work would focus on the London street network data.  

· RC new collaborations, including Lubos Buzna (ETH, Zurich) The progress of this collaboration would be reported on at the next management meeting. 
WORK PACKAGE 4 COLB 15:10 – 15:50 
· D4.1 GP reported on the  completed work which is available on the MANMADE site. 

· D.4.2  The nature of the workshop for M35 was not addressed but details will be formulated at the next meeting.  

· D4.3 (M36)  PK gave an overview of the wind distribution analysis for Europe and its implications.  The conclusion on efficient wind turbine implementation was stark from the point of view of high average wind speed with low variance.  For efficient implementation, the coasts of UK, Eire, Holland, Germany, Poland were the prime locations. 

· MS and ZM gave a report on the dynamic modelling of the Hungarian electricity power grid and in particular the impact of wind power on the grid characteristics.  The model also allowed for (a) error tolerance when maximum capacity is breached and there are disconnections and also the consequence of  (b) cascade breakdown. This model had the usual characteristics of greater robustness the more heterogeneous the network. 
· There was a request from JRC to extend the model to the European scale
· The conclusions on wind energy were that (a) international rather than national decisions on wind farm sitings were the most appropriate way forward, and (b) the problems of consistency of supply and ready back-up in the event of failure were major concerns. 
WORK PACKAGE 5 LIUC 15:10 – 15:50 
There were 3 presentations. 

1.Dynamics of supply-chain and market volatility of networks (Fernanda Strozzi) 

The tasks overview was concerned with the interaction between models of electricity price, electric power and supply chain.  This involves energy spot prices and blackout volatility. 

D5.3(M24)  involves 

Data provision and treatment  (Nord Pool and Nordel)

Correlation analysis (incl. Cross correlation functions, cross recurrence plots and principal component analysis. ) 

The conclusions included the discovery of a high linear correlation between Monthly disturbances and Monthly total consumption

2.Simulation of the impact of the electric power supply on a logistic-production system, Carlo Noè, Tommaso Rossi

The talk covered  D5.4 on the operative performance of a logistic-production system influenced by electrical faults. A model was discussed a model to valuate the operative performances. Effect of faults in electric power supply on logistic-production system.  A model for the impacts of electric power supply on transportation system for deliveries (to be completed) was described.  An extension of the model would include Machine-tools ( Supply Chain ( Supply network and Measurement machine ( Customer satisfaction.

3. Supply chain risk management Claudia Colicchia

Risk: Expected probability of an event or condition whose occurrence, if it does take place, has a harmful or negative effect. 
Supply Chain Risk: “Distribution of the loss resulting from the variation in possible supply chain outcomes, their likelihood, and their subjective values”

Supply chain vulnerability: "An exposure to serious disturbance, arising from risks within the supply chain as well as risks external to the supply chain. "– Cranfield University 

Why supply chains are now so vulnerable?
· Globalization of supply chains
· Trend towards outsourcing
· Volatility of demand
· Reduction of the supplier base
· Lack of visibility and control procedures 
· Focus on efficiency rather than effectiveness
The Lusoponte project was introduced as an example of Decision Hierarchy.

Future steps
· Introducing the "risk likelihood function"
· Considering interdependencies modifying the weight
· Assessing and compare the results (impact on overall risk)
· Applying the method in other context using real data
LIUC Collaborations

· Queen Mary (Physica A)
· JRC (Physica A, Physica D)
· COLB (under discussion)
· MASA (defined) 
LIUC Gender Action

2 female PhD students started to work on:
Models of Supply Chain
Ranking Risk in Supply Chain
1 female student for the final project
MASA 16.55 – 17.25 WORK PACKAGE 6
D6.1 Vulnerability of interconnected networks -- A method to calculate interoperability matrices Revision 1 (see presentation)

 

Lyupco Kocarev described the tasks on this deliverable as vulnerability, spectral analysis, attack simulations,  and the consideration of the influence and  flow models.

 

Robustness and resilience were introduced as a complement to vulnerability ---

·         Robustness –the ability of the system to retain its structure (function) intact when exposed to perturbations.

·         Resilience –the ability of the system to adapt to regain a new stable position (to recover) after perturbations. 

 

Vulnerability to targeted and random attack ---- simulation details were displayed . 

Properties were analyzed –-- including dependence of the network fragmentation (number of isolated islands) relative size of the giant component.  
 

Concluding remarks were

•Modal analysis was applied to assess nodes busyness
•The results were compared with standard topological node assessment tools (node degree and betweenness centrality)

•The analysis of the attack vulnerability of generic networks (ER, BA) suggested that node removal according to modal weight is not an efficient strategy for network disintegration, compared to standard node deletion methods

•When applied to manmade networks (segments of the EU power grid) node ranking based on modal analysis, proved to be an efficient strategy for network disintegration.

Outcomes: Joint work by MASA and JRC worked together on this.  

Interesting: for scale free networks, they are the most vulnerable to attacks (from the dynamical point of view), but most robust to errors (per Zeno in response to Gabor question)

The  vulnerability rank was created using the same formula as the Google page rank formula.  

18:00


Meeting Adjourned

DAY 2

· DA opened the 2nd day of the meeting by referring the group back to the overall project objectives as originally presented in Annex 1 of the project agreement.  DA restated each objective and reminded the group that we need to ensure, during the remainder of the project, that we remain focused on these original objectives.  

· EG noted that vulnerability, scaling, and volatility have been looked at today.  EG noted that we may wish to consider “feedback” in our research, as this is an area which hasn’t been looked at to date.  

· DA then asked MdB to present his observations and recommendations for the team.

· MdB begin by noting a series of very important strengths that he has observed with the project.  

· Moving from these strengths, he made several recommendations:

· The need to focus our aims and objectives: he noted that the team needs to focus our aims and objectives.    For example, in considering the broad concept of “emergent phenomena”, we need to decide on which aspects we should specifically pursue.  

· MdB noted that there is great data available as a result of the project, but that we need to make sure we’re producing insights.    He noted that if we were to report to project reviewers “we have the data but we’re not quite sure what it means, what we’re looking at”, a reviewer might say that this is good because you’re then interpreting the data, but a reviewer might also say that the starting questions are too fuzzy.  

· He recommended that we need to stick with the core data provided by the JRC and that we should consider having different teams work off the same data.  

· In summary, he suggested we ensure that we focus a bit more.

· Cooperation:  He noted that this is something that the EU reviewers will focus on specifically.    We need to show more cohesiveness between partners.  
· He noted his sense of duplication of effort in several areas.  While this might be acceptable in a big group of 10 or more partners, it’s not reasonable in a smaller project such as ours.  He recommended that we need to “cross-fertilize more”, use our travel money, and ensure that there are more chances to work together.  
· Expanding on this theme, things work well when  you have  focused, small meetings where a few representatives meet to discuss a clear issue (focused issue), such as, for example, vulnerability.
· He reminded the group that perceived lack of coordination can be considered a lack of management of the project and something that could be raised with the coordinator.  
· Outreach: We need to present results within the context of existing literature and other EU projects.  
· In MdB’s work, they had arranged meetings between hsi team and representatives from other EU  projects.  
· We must show an effort to this end, with, however, the understanding that there aren’t any other projects that are a close match to our work.  However, again, he recommends that we try this approach.  
· A discussion followed regarding what data can be shared outside of the group.  MdB recommended that we do in fact share our data but EG noted, however, that we have legal restrictions on some of the data which we must observe.  
· RC notd that we are collaborating with ETH which is interested in the interface between electricity and telecommunications, and we are looking at the relationships between electricity and gas networks.  
· MdB recommended that we attend other project meetings and, in term, invite them to ours.  
· Vulnerablility:  MdB noted that the study of network “vulnerability” is a key issue for our project, but that there are many different definitions.  We need to determine which ones we want to focus on, and why.  He recommended that it would be a good topic for a dedicated meeting of some of the team members.  
· Local vs. Global: On a similar research topic, MdB noted that if one would consider an “agent” that was going to attack a networks, do the have a global view of the entire network or, perhaps, only a limited view of the network.  Researching the impact of these differences would be an interesting topic to review.   
· MdB summarized with the following conclusions: 
· We have a great consortium
· We are considering a good set of problems (but, perhaps, too many problems)
· We have excellent data built and available
· However, we need to:
· Focus more
· Cooperate more
· Link with other projects and literature
· The team then discussed and responded to MdB’s observations:
· LK noted that in terms of work overlapping across partners, it’s acceptable during the research but is less appropriate when presenting our results.  He noted that in the first day’s set of presentations, four of the presentations addressed the same topic (vulnerability), and this would be inappropriate in other settings.  LK noted that we could work together to edit a book on vulnerability if we wanted, bringing together parallel but alternate themes on the same topic.  
· DA led a discussion regarding what might normally be looked at during the EC project review meetings, asking if we can switch which partners work on particular topics.  MdB indicated that it’s acceptable to switch who is working on a deliverable, but it’s less acceptable to indicate that you don’t intent to meet an original deliverable.  If the team were to choose to eliminate a deliverable, there is a significant bureaucratic process.  It is a much better idea to make sure we complete all the scheduled deliverables.  
· MdB noted that one of his project groups was a FP5, IST project.  The other was a NEST FP6 project in synthetic biology.  
· Returning to MdB’s comments,  EG noted that there is significantly more collaboration than might at first be perceived.  However, he noted that there should still be more collaboration.  
DKA/DM 07/01/2009
