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1.0 
Opening Comments






Andersen
Chair Bjarne Andersen opened the meeting at 0830, there were 45 persons in attendance. Bjarne expressed the Study Committee’s thanks to Magne Meisingset and Hakon Borgen and the organizing committee for their hospitality and efficient arrangements; all has gone well and the surroundings are beautiful.  Bjarne welcomed all those attending, each then introduced himself/herself.  He then expressed his thanks to Bill Long for accepting the secretariat position in the absence of Mohamed Zavahir, who had been unable to travel to Norway because of business priorities.  

Bjarne reviewed the present membership of B4.  The normal term of Regular Members is 6 years, but this term can be extended by the Chair for another 2 years in exceptional cases.  The normal terms of about one-third of the present RMs will expire in 2010 at the end of the Paris meeting.  Bjarne noted that the respective National Committees do not “own” the position, i.e. there can be a change in membership following the Paris meeting.   He reviewed the introduction letter he had previously sent to all RM and Observers listing the expectations of the position.  He was surprised how many people who had not responded, but extended thanks to those who had and were contributing to the life of SC B4.
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2.0
Minutes of Paris 2008  Meeting




Long

The minutes were accepted without changes.

3.0
Technical Committee Activities Report


   Andersen


3.1.
TC Updates


Bjarne reviewed the TC Mission Statement.


3.2
TC Strategic Plan and Action Plan

The TC Strategic Plan includes five strategic directions developed by a Technical Committee Team that relate to B4:  Electricity Growth, Environmental Challenge, Rules and Targets, New Technology, Development and Operation. 

In reference to the TC Action Plan, Bjarne mentioned that the TC had enlisted the support of some of the retiring SC chairmen, including Marcio for some specific tasks, and commented that he and B4 were fortunate to have the continuing support from Marcio’s wisdom and knowledge, and we are proud of his achievements.
 Norman MacLeod noted that the UK has set up a Next Generation Group (with subsidized membership) for persons within 5 years of graduation.  This has been effective in attracting new/younger members.

3.3
Network of the Future


The TC has started a TC project named “Network of the Future” as part of the TC Action Plan, and the project incorporates many different terms (e.g., Smart Grid).  Marcio was part of a 3 person ex-chairman team to shape this project and will continue to be involved.  At present a road map for the project is being created, and it has been decided that CIGRE should position itself as an unbiased analyzer, providing balance between short term and longer term, and shall add value e.g. through normal SC WGs performing tasks aligned to the TC project.  The initial team of 3 was expanded during the recent TC meeting in New Zealand, and now also includes a number of present chairmen, including B4.  Gunnar Asplund asked if DC grids fit into this?  Answer: yes, DC meshed networks are envisioned, as are projects like solar energy in North Africa, large scale wind power in Northern Europe, etc.
4.0 Strategic Plan and Advisory Groups
4.1
AG 01: Strategic Advisory Group 



Nilsson
The group met yesterday and discussed the SC B4 Strategic Plan.  This will be presented later in the meeting (see agenda item 4.6).


4.2
AG 02 Working Group Conception and Guidelines
Damgaard

Poul presented the AG02 report.  At the 2008 Paris meeting a Skill Matrix questionnaire was distributed for attendees to complete and return, we now have received about 75 completed forms.  Poul requested RMs to provide 5 names each so that we might have as many as 200 responses.  Conveners also need to help to ensure that all WG members have completed the questionnaire.  The information will be secure –available only to the Chairman, Secretary and Poul Damgaard.  The information’s principal use will be to identify new WG members and to align new work to the skills base within the SC.  

There were also suggestions for new WGs; it was noted that since the Paris meeting B4 have 2 new WGs and 2 new JWGs.  

AG 02 plans to develop a document providing guideline for conveners (including tools).  They expect to get inputs from current WG conveners regarding their experiences – what would have been helpful to them?
Action Poul Damgaard.

4.3
AG 03 Environmental Issues



Faugstad
The only activity has been in WG B4-44, to be reported later (agenda item 5.3).

4.4
AG 04 HVDC System Performance


Dhaliwal

Narinder presented his report.  

The WG received 23 scheme performance reports for 2007 and 17 for 2008, they had previously received 36 for 2005 and for 2006.  The dropoff is a concern, the AG needs help from the RMs to get these reports.  Action N Dhaliwal and SC RMs
Transformer failure surveys have been conducted every 2 years, with fairly good responses (e.g., the China reports are in) but missing some key countries.  Action N Dhaliwal and SC RMs
There have been bushing failures, tap changer failures, connection failures, dc winding failures.  From 1998 onward connection failures dominate.  Overall an improvement is seen from 2005 to 2007 to 2009. 
The Compendium is considered valuable but is now too big for the web site.  How can we keep it current in the present environment of high activity?  Is there a better way of distributing it? Action N Dhaliwal, A Williamson, and Manufacturers for data on new schemes.


4.5
AG 05 Tutorials and Communication


Andersen
Convener Jussi Jyrinsalo was not able to be present at the meeting but sent slides for his report.  Bjarne commented that Marcio had been proactive in making tutorials available, and as a consequnce  B4 is the recognized leader in tutorials among the SCs.  There are eigth presentations now available.  In order to continue to provide tutorials/workshops, RMs and others should talk to their National Committees and if there is interest in a tutorial presentation then they should contact Bjarne or Mohamed Zavahir, who would try to identify appropriate presenters.  Note that the host country typically pays travel and other associated expenses for the presenters plus all local costs for the event.  The presenters typically provide their time free of charge

It would be useful to assemble the tutorial material but to safeguard CIGRE’s interests, presentations should be given by knowledgeable experts.  Therefore the slides should not be on freely available on the web site – copies of the presentations should be kept by the Chairman and the Secretary.     B4 tutorials to date have been with and without the CIGRE logo.   Stig proposed a CIGRE logo for the slides plus a more formal review process (like IEEE tutorials).   Marcio mentioned that there is a template for CIGRE slides that can be used.  Bill suggested that the first slide identify the presenter and organization, with all slides having the CIGRE template.  Bjarne asked that this topic be referred to AG 01 for further discussion and action.  Action Andersen/Jurinsalo
4.6  Strategic Plan and  New AG Structure

Andersen/Nilsson
Stig Nilsson reviewed the scope of SC B4, and presented the proposed Strategic Directions for B4.  Points of emphasis included small DC systems, applications of power electronics in distribution systems, large DC systems in developing countries, Power electronics applications in large AC systems, economics, environmental challenges, public acceptability, new and developing technologies (with an emphasis on producing technical brochures), DC Grids,  system development and operations, and delivery of results.

Discussion followed.  The subject of DC grids could generate 4-5 new WGs, we could see those coming before WG 52 finishes. In Europe the expected arrival of electric vehicles means that utilities will need to have charging stations.  An expansion of infrastructure will be required together with standards.  Electric vehicles can be a supply, providing energy storage.  In Norway EVs could represent 5-10% of the load.  The Smart Grid is a high visibility topic – How does it relate to B4?  (Relates primarily to communication).  We need to expand our resources within B4, and must attract young people (e.g., WG 52).    Power electronics will make it possible for the network of tomorrow to evolve (consider solar, wind).  But do not forget the developing countries too, with their emerging economies.  Do we (B4) have the manpower/interest?  Clearly small taps are needed and this problem has not been resolved.  Can Africa develop in ways that are similar to India/China?  Must the power system be segmented?  There needs to be benefits to villages along the route of the large DC system.  There are social issues too – solar vs. wind vs. diesel for these small loads.

Regarding environmental issues, the cost may be more than just financial (e.g. the visual impact vs. not getting power from the line).  What is the CO2 footprint (including manufacturing factories)?  There needs to be a common ground for discussions, for example overhead transmission vs. cable, with a focus on facts/truth.  SC B4 needs to be recognized as an impartial source of information.

Our present emphasis is on HVDC much more than power electronics/FACTS.  Do we need to do more in the FACTS area, e.g. develop more explicit application guides, and foundations for Standards?

We need to review our previous work to see which activities require updating.  (A good example of this is the new WG on AC Filters.)

As to the delivery of results, our WG Electra articles provide high visibility.  Should we produce more “popular” articles?   Bjarne has already mentioned this to Jean Kowal.  For example, there could be press releases based on Electra articles of broad interest.  We need to reach people in the streets, and this has to be a CIGRE issue.  Information must be published beyond Electra – but where?

Bjarne has decided on a revision of the five Advisory Groups into 2 – AG 04 which is well defined, and AG 01 which will comprise the other four AGs.  Members of the new AG 01 will include the Working Group convenors and a few invited experts.  It will be chaired by Bjarne and Stig has agreed to serve as secretary. It is planned that an interim meeting will be held between the regular meetings of the SC; additional meetings using teleconferencing will be held as needed, but the logistics of this may be difficult because of the large spread of time zones.

AG01 will need to take the above comments, plus any other comments submitted subsequent to the meeting, and finalize a new Strategic Plan for B4.  It is intended that this plan will be made available to all SC member in the beginning of 2010, with comments invited during a brief consultation period.  The Strategic Plan will then be formalized, and an Action Plan will be produced by AG 01 for presentation at the next SC meeting in Paris in 2010.  Action Andersen and AG01
5.0 
Working Group Reports
5.1
B4-38: Simulation of HVDC and FACTS



Gole

Ani presented the report of the WG.  The group met with 14 attending (9 WG members).  This WG was initially formed in 2001.  

Bjarne had met with the convenor prior to the meeting and had asked for a refocusing of their activities.  Bjarne was proposing that the WG should focus on the needs of the target audience, and should present the simulation tools and the studies to be performed as they are required during the life cycle of a project.    This would include modeling studies for planning, project execution, commissioning, etc.   The convenor agreed that it would be possible to use much of material already developed, but also needed a few additional contributions (preferably from manufacturers).  There was some concern that the completion date for the WG could be further extended as a consequence of the new focus.  Bjarne agreed that the WG could limit the scope to include HVDC only, but the WG need to consider both LCC and VCS HVDC converters.  If required a future WG could be formed to do a similar exercise for FACTS projects.   The convenor is aware of the need to complete the work ASAP, and the WG is to present their final document in Paris in August, 2010.  Action Gole
5.2
JWG B2.17/B4/C1: Impacts of HVDC Lines on Economics of HVDC

Projects








Jardini

Jardini presented the JWG report on behalf of Nolasco, the convenor from B2.   This WG began in May, 2005.  A Technical Brochure has been submitted to Paris, it has been reviewed by B2 but not within B4.  They expect a final report to be available for review in August, 2009.  The report will include costs and economics data.  It includes data for 300 kV – 800 kV and up to 6000 MW.  It will include references to previous documents.

5.3
WG B4-44: Planning Guidelines Dealing with HVDC Environmental 
Issues









Faugstad

Kirsten presented the WG report.  The WG met with 14 members and guests attending.  They have had 6 meetings to date, and find it difficult to get members to attend meetings because of workloads.  A previous questionnaire on environmental experiences resulted in 24 responses.  A draft document on environmental guidelines has been prepared, and it is expected that the final guidelines will be finished by the end of 2009.  Since the Brochure discusses environmental issues associated with HVDC cables and overhead lines, Bjarne agreed to inform SC B1 and B2 of the TB, to ensure that no-one feels that their toes have been trodden on.  Action Bjarne.
5.4
JWG A2.28/B4:  HVDC Converter Transformer Test Procedures   










Fu

Yanni presented the WG report.  This joint WG was established in 2004. They have results now for a design review and for failure data but not for test procedures.  (There was no agreement on this contentious topic so the new WG B4-51 will address stresses).  The target date for completion is the end of 2009.  The question was raised whether B4 can review the report since it is a JWG under the leadership of SC A2.  Bjarne will inquire about this. 

5.5
WG B4-45: Technological Assessment of 800 kV HVDC 
Applications








Rashwan


Mohamed presented the report on behalf of Nayak, the convenor.  The final report has just finished the 60 day review process; comments have been received and the report is on its way to becoming a Technical Brochure.

5.6
WG B4-46: Voltage Source Converter (VSC) HVDC for Power Transmission – Economic Aspects and Comparison with other AC and DC 
Technologies








Westermann

Dirk presented the WG report.  There were 25 at the WG meeting.  The first meeting was held in September, 2007.  The final report is 2/3 finished.  They are developing cost figures for LCC vs. VSC vs. AC alternatives and also evaluating technical functions.  Included are case studies for comparisons.    They expect the first draft in January 2010 and a final draft in Paris in 2010.  They plan to provide a synopsis to Bjarne to consider for a Session paper in Paris.  Action Dirk
5.7
WG B4-47: Special Issues in AC Filter Specifications for HVDC    










MacLeod
Norman presented the WG report on behalf of the convenor Nigel Shore. The original WG report on this topic was finished in 1999.  It needed updating, for example the topic of ac system harmonic impedance modeling.   This WG (20 members) is going into more detail than was covered in the original report.  The last meeting is scheduled for Sept 2009.  The question was raised whether the WG could excerpt a management level overview as an independent document?  Or prepare a small guide? (The entire document is too long for Electra.)  Bjarne will pursue this with Paris.   Action Bjarne
5.8
WG B4-48: Testing of VSC System for HVDC Applications












Tang
Guangfu presented the WG report.  The first meeting of the WG was held in 2007, they just had their 5th meeting.  They expect to finalize the documentation in September, 2009 and have a final report ready for review in December, 2009.  The stresses of all components and subsystems are being examined in detail.  There was a question regarding testing the transformer, including the valve reactor - how to include this?  They expect to refer to both AC and converter transformer test standards.

5.9
WG B4-49: Performance Evaluation and Applications Review of TCSC Devices







Nilsson
Stig presented the WG report.  There are presently13 systems in existence.  The WG is missing some information from China, India, and Sweden.  There has been some difficulty in obtaining this data via survey.  The WG has started drafting the chapters even with some data missing..  The target date for the final report is 2010.

5.10
JWG B4/B2/C3-50: Electric Field and Ion Current Environment of HVDC Overhead Transmission Lines




Jardini

Jose presented the WG report.  This WG was started this year, they tried to meet in Sarajevo in early June but there were few members there.  There is a very large list of members including experts with extensive experience.  They will review and summarize existing knowledge and open issues, and perform calculations for different configurations.  It is difficult to get the group together but they will try for early October.  There was a question regarding the inclusion of health effects.  Jose said yes, this needs to be there as the effects can be perceived but no effects have been documented.  There is concern from SC on this topic but the WG has valuable resource members.  Bjarne will inform Paris of this concern and ask for guidance.  Action Bjarne
5.11
WG B4-51: Study of Converter Voltage Transients Imposed on  HVDC Converter Transformer





Fu

Yanni presented the WG report.  The Terms of Reference for this WG were approved at the end of February, 2009 after a long process.  The first meeting was held in Bergen in June, 2009 with 8 members and 8 guests.  They agreed on the first two tasks and two systems to study: +/- 500 kV and +/- 600 kV.  They will examine field transient voltage measurements at transformer terminals in order to validate computer simulations (EMTDC).  The WG will meet next in Paris in 2010 but meanwhile will communicate by e-mail and perhaps videoconference.  The WG plans to finish their report in 2011.  They realize the concern for a timely release of stress information for this important topic as this can affect converter performance.  

5.12
WG B4-52: HVDC Grids




Asplund

Gunnar presented his WG report.  This WG held its initial meeting in Bergen with 25 attending.  An introduction to the topic was presented by Gunnar to WG and will be presented at Colloquium at the end of the week.  The WG will initially address the usefulness of the grid concept.  A number of topics (including DC circuit breakers) will be written up for the next meeting (tasks have been assigned).  Topics of immediate interest include economic justification, grounding of the grid, interaction with the underlying AC network, the need for standardization (e.g., voltage levels).  A meeting schedule has been adopted and a final report is planned for the beginning of 2012.  The WG would like a liaison to the JWG B5/B4.25 which is looking at protection of DC links.  Poul Damgaard and Victor Lescale will check with appropriate persons.  Action Damgaard/Lescale
6.0
Future meetings

6.1      2010 Preferential Subjects




Andersen

The previously announced Preferential Subjects for the Paris meeting in 2010 have been approved by the Technical Committee with minor changes.  There has been a change in B4’s Special Reporters with Masahiro Takasaki replacing Brett Davies, who had requested to be relieved of the duty, due to uncertainty about his attendance of the 2010 meeting.  (Victor Lescale is the other Special Reporter.)

6.2      2011 Australia meeting 



Pahalawathth
a

Nalin presented the proposed arrangements for the 2011 meeting. The Organizing and Technical Committees have been formed, and the meeting dates proposed are October 15-22, 2011 in Australia.  It is expected that the Working Groups and the Study Committee will meet in Melbourne, and the Colloquium will be held in Brisbane.

6.3      2013 Meeting Proposals



Santo, Nilsson

Sergio Esperito Santo presented an invitation from the Brazilian National Committee, which has 22 member companies/institutions.  There is presently a high activity level in HVDC/FACTS with numerous courses and workshops being held.  The proposed venues are Puerto Velho (preferred), Rio de Janeiro, and Foz do Iguacu.  Projected dates are September 21-27, 2013.

Stig Nilsson presented an invitation from the U.S. National Committee for the meeting to be held in San Francisco in October, 2013.  Working Groups would meet in San Francisco, the Study Committee would meet in Monterrey or Napa.  There would be a technical visit to the Trans Bay HVDC Cable link, a Siemens HVDC Plus system of 400 MW, 200 kV, 57 miles.  

The vote of the Regular Members of the SC was to accept the invitation from Brazil.  Action Sergio.
6.4      Upcoming Tutorials





Jyrinsalo

As reported earlier, there are no tutorials presently planned.

6.5      B4 Participation in Regional CIGRE Meetings

Rashwan

There will be a Symposium held in conjunction with the IEEE PES 2009 General Meeting in Calgary July 26-30.
There will be a Canadian CIGRE Conference held in Toronto October 4-6, 2009.
7.0
New Working Group Proposals



Andersen/Anyone

Suggestions offered include

•  AC transmission lines upgrading to DC  (B2 is interested in this).  This could also include ac cables as there is a lot of transmission cable in the ground.  

•  The interactions between AC and DC lines on the same ROW.

•  Life cycle considerations relating to environmental issues.

•  Insulation coordination of HVDC systems, perhaps an update of previous work. Also, insulation coordination of VSCs.

No decision was taken on initiating any new working groups.

Action AG.01

8.0
Reports from other Organization Liaisons (maximum 10 minutes each)

8.1     Uno Lamm Award





Andersen

Bjarne was pleased to announce that Marcio has been selected as the awardee for 2009, with the award to be presented at the IEEE/PES General Meeting in Calgary July 26-30.  The citation reads “For outstanding contributions and dedicated visionary leadership in the advancement of HVDC and power electronics technologies for electrical power systems.” 

8.2     IEEE







Woodford

Dennis gave his presentation.  The Power and Energy Society General Meeting will be held July 26-30 in Calgary, Alberta, Canada. There are currently two HVDC/FACTS related subcommittees, one in the Substations committee and one in the T&D Committee.  Two IEEE standards are up for reaffirmation.
8.3     IEC SC22F






Hausler

Michael Hausler gave the presentation on behalf of Lev Travin.  The presentation was also used for the next item.  Much of the committee’s work is based on CIGRE publications, for example the B4 reports for VSCs.  The committee has done work for HVDC converters and other equipment including FACTS devices.  Their new work includes terminology for VSCs, accurate calculations/measurements of VSC power losses, control and protection factory tests, fire prevention, etc.

8.4.    IEC TC115






Hausler

Michael Hausler gave the presentation on behalf of the Chairman, Dusan Povh.  This is a new committee, established last year, focusing on system aspects of HVDC including control and protection, noise, reliability, ground electrodes, etc.  It is felt that the scope is too broad and has overlaps with existing committees.  Their business plan is to be revised and submitted for approval.  Bjarne said that B4 is willing to support this committee by supplying information; however it is important to remember that CIGRE is not a standards organization.  

8.5     JICCG







Andersen

This is a joint IDD/CIGRE WG formed to look at UHV AC and DC.  B4 expects to play a minor role.  They have requested information on standard DC voltages - this is a concern with regard to transformerless VSCs.  

8.6
IEC WG 36.11





Andersen

There has been a request from IEC for SC B4 support to distribute a questionnaire for creepages for 800 kV DC.  This is a very extensive questionnaire and is not suitable to send to a large group.  Bjarne will circulate the questionnaire to the RMs and ask for their response.  Action All RMs
9.0
Reports from Other Committees or Organizations

(Electronic format reports plus 5 minutes maximum presentation – Advise the Secretary of proposal to make a presentation)
•
CRIEPI:  Masahiro Takasaki reported on their Smart Grid research, work toward a low carbon society, and requirements of the next generation grid (which would include a large PV supply).
•
Bill Long reported that the University of Wisconsin taught two-day tutorials at MISO and PJM operational centers in the U.S. regarding the applicability of HVDC transmission for delivering large blocks of power from windfarms in the Upper Midwest.
10.0
HVDC and FACTS Schemes Under Construction or Planned, Highlights from LCC  and VSC Projects up to 800 kV DC

 (Participants to provide electronic format reports with brief verbal summary.)

10.1  Spain/David Alvira, 2 1000 MW links Spain-France 2013.  Also considering a large TCSC for flow control (10 ohms).

10.2  Brazil/Sergio Santo, the Madeira System will be operational in May 2012.  This involves large power plants, 2 – BtB @ 400 MW, 2 OH HVDC bipoles, plus an ac system.  There are multiple owners.

10.3  New Zealand/ Nalin Pahalawaththa, Pole 3 will be replacing pole 1 in 3 stages to increase transmission to 1400 MW.

10.4  ABB/Victor Lescale, they currently have 11 active full turn-key projects including Caprivi VSC, Fenno-Scan expansion, offshore wind farms.
10.5  Siemens/Hartmut Huang, they currently  have 8  projects active including, up to 800 kV/6400 MW in China, TransBay VSC in San Francisco (400 MW +/- 200 kV), 800 kV multiple valve testing (test lab in China) and 5 containerized STATCOM projects.
10.6  Areva/Norman MacLeod, Current Areva projects include: Middle East BtB interconnection with 3 poles, 2 China BtB projects and Cross Channel valve/control replacement.
10.7  Denmark/Poul Damgaard, Storebaelt 600 MW cable + land, Skagerrak Pole 4 cable + land, Denmark-Netherlands feasibility study finished - may be VSC, Krieger’s Flak 1600 MW windpower in Baltic Sea (Germany-Sweden-Denmark) VSC is one option.

10.8  Norway/Magne Meisingset. Skaggerak 4 expansion, 1200 MW SW link project with Norwegian and Swedish branches, other links in the Baltic and North Sea, also 2 SVC upgrade projects. 

10.9  Korea/Tae-kyoo Oh,  Adding a double monopolar link to Cheju Island, considering 2 SVC + 1 STATCOM near Seoul, UPFC installed in 2003-04 is still in operation.

10.10   Caprivi (Namibia-Zambia)/Thomas Magg, overhead VSC, 600 MW, 350 kV monopole. 

11.0
Operational Experiences of Existing HVDC and FACTS Schemes 

(Participants to provide electronic format reports with brief verbal summary, time permitting.)

11.1  Nor/Ned Magne Meisingset, forced outages due to fire, cable failure; extensive power transfer from Norway to Netherlands; 2 SVCs have increased the power import capacity significantly.  The Valhall offshore oil platform VSC is presently operating as a STATCOM.
12.0
Any other business

None stated.

13.0
Adjournment

Bjarne expressed the Study Committee’s thanks to Magne Meisingset for the excellent arrangements for this meeting and all accompanying functions.  The meeting was adjourned with applause at 1700.

Minutes submitted by Bill Long, Secretary Pro Tempore, Study Committee B4

Willis F. Long
August, 2009
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