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Report on the activities of SC B1 Insulated Cables 2011
UK Regular Member: Julian Head
Field of Activity

The field of activity of Study Committee B1 (Insulated Cables) is the development and operation of all types of AC and DC insulated cable systems for land and submarine power transmission. It is focused mainly on high and extra high voltage applications; however, whenever appropriate, medium voltage cable applications for power distribution are also considered.

Within this field, the scope of work of SC B1 covers theory, design, applications, manufacture, installation, testing, operation, maintenance and diagnostic techniques of insulated cables.

Web Site
Further details of the goals and activities of SC B1 are available from the web site http://www.cigre-b1.org.

The average number of visits per month of our web site is around 700, but with great variations along the year according to the number of new documents and probably the time spent to prepare Jicable. 

Each AG, WG and TF has its own web site in the private part of the B1 web site which has proved very useful for distributing documents etc..
SC B1 Meeting 2011 

The 2011 meeting of SC B1 was in Shanghai, from 20 to 24th September 2011. There were 40 attendees.  (UK regular member was unable to attend for personal reasons).
The meeting reviewed:

· Progress of work by the Working Groups and Task Forces 
· Arrangements for future meetings including the 2012 Paris session
· A summary by each Regular Member of key technical issues in his/her country.
Current activities of SC B1 and reported status at 2011 Shanghai Meeting
WG B1-11 UPGRADING AND UPRATING OF EXISTING CABLE SYSTEMS  (Corresponding Member: Steve Swingler)
The difficulties involved in obtaining planning permission for new circuits favours the life extension of existing facilities, with the goal of transmitting higher power with high reliability.  The WG has prepared a Technical Brochure (TB) on methods for increasing the transmitted power and improving the environmental performance of existing cable systems.  The final document was presented for comment by the SC members. 
The TB should be published in 2012.

WG B1-22 CABLE ACCESSORIES WORKMANSHIP (Corresponding UK Member, Bob Rosevear)

Although cables are made under well-defined factory conditions, joints are assembled on site and, even if skilled and trained jointers do this job, the process is less well defined than those in the factory.

The WG is examined reliability issues relating to accessory design, purchasing philosophy and construction issues (training of jointers and quality assurance). The work was restricted to AC, extruded systems for land use. 
The final report had been approved by the SC and the TB is awaiting publication.

WG B1-23 IMPACT OF EMF ON CURRENT RATINGS AND CABLE SYSTEMS (UK Member: Steve Swingler)
In some locations, there is a need to limit the magnetic field produced by underground cables.  This will have an impact on the installation of the cable and its thermal ratings. The Working Group had been formed with the following terms of reference:

•
To define the correct terminology for field management techniques.

•
To review practical magnetic field management methods that are currently used for underground transmission cable systems.

•
To quantify the shielding effectiveness of practical methods.

•
corrosion, theft of materials, logistics, and worker skill level.

•
To evaluate the cost effectiveness of different field management methods.

•
To quantify the cable ampacity de-rating aspects of the various field management methods.

The WG has published 2 papers, one during the EMF Colloquium last March in Paris, and another one during Jicable, in June 2011.

A draft final report (TB) was provided to the SC and will be finalised by the end of 2011 for comment by the SC members.

WG B1-27 TEST RECOMMENDATIONS ON XLPE AC SUBMARINE CABLES FROM 170 kV TO 500 kV 
The final report had been produced so as to have only one homogeneous document from 36 to 500 kV.
The comments were requested from the SC members immediately to allow publication of the TB in December 2011.
WG B1.28 ON SITE PARTIAL DISCHARGES ASSESSMENT (UK Member Andrew Barclay)
The WG will deliver its final report by the end of 2011 (the UK member will present this work in detail at the UK liaison meeting on 20/12/11).
WG B1.29 Review of HV cable accessories performance (UK Member Caroline Bradley)
The WG is studying faults on accessories in air, i.e. not including buried ones.

The WG had circulated a questionnaire, which received a low response (10 countries), however the replies received were of good quality.  
The final report will be ready in 2012.

WG B1.30 Cable systems electrical characteristics 

The report was presented by WG member Eric Dorison (FR). He was satisfied with the cooperation with WG C4.502 which is helpful and effective. 

Then, he told that there are different needs regarding electrical characteristics which apply for different answers. The first steps were to identify : 

• the most common cable designs and configurations of cable systems (cable laying, bonding), 

• the existing formulae and their limitations. Power frequency issues are more or less available, sequence impedances may be derived, but some issues have to be dealt with short-circuit current return path and mutual influences between several parallel circuits. 

• the measurement techniques 

For transient analysis, some issues have to be dealt with semi-conductive layers and screen wires and armours. 

The WG has prepared a rough final report. The Chairman agreed to extend the WG duration for 6 additional months to get a valuable and complete document. 
WG B1.31 Testing of superconducting cable systems 

Walter Zenger stressed that there are no known methods to test full reels of superconductive cables. Wm Boone (NL) considered cooling is really an issue and it should be included in the work. Ray Awad (CA), WG member, said the appendix related to this topic should be completed. 

The  final report should be ready in the spring of 2012.
It was anticipated that the subject would then be taken up within IEC.

WG B1.32 Recommendations for testing DC extruded cable systems for power transmission at a rated voltage up to 500 kV 
The  WG Convener emphasized that the lack of operational experience above 200 kV and the limited number of tests at higher voltage levels represented an uncertainty in the preparation of this recommendation. It is important to recognise that new relevant knowledge emerging from increased laboratory and/or service experience may necessitate new revisions of this recommendation in the future. Therefore, the proposed recommendation was primarily based on laboratory experience.  
The main principles adopted in this report were derived from TB 219. The life exponent 'n' was discussed and a conservative value of 15 was considered before any valuable experience feedback. The WG took into account the latest issues of the IEC 60840 and 62067 standards.  
The final report will be ready for publication by the end of 2011 in order to be published in the February 2012 issue of Electra and a tutorial and technical paper will be presented at the HVDC Colloquium in San Francisco. 
JWG B1/B3.33 Feasibility of a common, dry type interface for GIS and Power cables of 52 kV and above (UK Member Julian Head)
The progress is good as the WG had already 3 meetings and the Convener considered the JWG on track. The report should be applicable to all voltages and all cross sections and be technically correct, i.e. the WG could say 'no' to some applications if they don't consider them possible.  The Chairman considered that the JWG needs an input from Japan and Korea and asked the Convener to send a letter to the Japanese SC Member. 
WG B1.34 Mechanical forces in large cross section cable systems (UK Member Brian Gregory)

The WG had decided to study the subject under 4 main headings:

· Summary of relevant input factors and effects on large conductor cable systems

· Measurements of mechanical parameters on cable systems

· Practical experiences with large conductor installations

· Design of installation systems

Comments were made by SC members:

· It was asked to indicate which installation methods should be avoided. 

· Forces acting on joints should be addressed including anchored and non-anchored installation.

3 meetings have been held in 2011 and the WG is on target for producing a final report in 2013.

WG B1.35 Guide for rating calculations of HV Cables (UK Member Francis Waite)
Several questions were raised:

 • What are the main technical problems regarding the cable rating ? The Convener replied that the soil resistivity is the main one. In this prospect, it was decided that WG B1.35 will send an input to TF B1.41.  

• Does the study include land and submarine cable systems ? The answer is yes. 

• There is a change in the rating of DC cable systems with the temperature. The Convener informed that this topic will be addressed through stationary and dynamic calculations. 

• Are deep horizontal drillings taken into account ? The answer was yes and it will be considered in accordance with IEC.  

The Convener said that the gaps in the standards should be identified by mid 2012.
WG B1.36 Life cycle assessment and environmental impact of underground cable systems. 

The proposed Terms of Reference were:  

To develop methodologies as appropriate for Life Cycle Assessment of Underground High Voltage Cable Systems.  

· To provide a picture of the interaction of an underground High Voltage cable System with the environment.  

· To provide the engineers and the decision makers with information which identifies opportunities for reducing the global environmental impact of Under Ground High Voltage Systems. This working group will not cover environmental or biological effects of EMF associated with Underground HV Cable systems.

· To analyse methodology and existing tools and to ascertain their range of application for High Voltage Underground Cable Systems

· The work will focus on High Voltage, AC and DC Underground Land Cable Systems utilising lapped and extruded dielectric insulation, excluding submarine cable systems.  

A WG dedicated to this subject was set up for a 3 year period.

WG B1.37  Guide operation of fluid filled cable systems (UK Member Mike Fairhurst)
The Chairman agreed to extent the WG duration for one additional year (since the Convenor had not been available to progress the work) and he urged the Convener to launch the kick-off meeting very quickly as the list of experts is already available. Close cooperation with SC D1 will be necessary and Mike Fairhurst (UK) was considered the right expert for this job.

WG B1.38 After laying tests on AC and DC cable systems with new techniques  (UK Member Stuart Williams)
The following Terms of Reference were proposed: 

· Examine the present status, including limitations, of available voltage sources capable of testing HV and EHV transmission cable systems.  

· Investigate the practical implications, risks and test burden related to the different test methods.   

· Examine the technical considerations involved to establish test parameters for AC and DC cable systems such as voltage levels,  test durations and frequency ranges for the different voltage sources 

· Recommend what work needs to be done to establish these parameters if the technical background is not available.   

· If the technical data are available, test parameters will be discussed and recommended for use.  

· Address merits of different diagnostic tests 

The final report will be passed to IEC for further standardization.  

The WG was set up for a 3 year period (to follow on from B1.28 – PD)

WG B1.39 OnShore Generation cable connections 

As some overlaps appear with WG B1.40 and it was decided to divide the scope, on shore generation for WG B1.39 and off shore generation for WG B1.40. TF B1.39 mainly focused on large power plants and it was asked by the SC Members to extend the scope to all types of on shore generation such as dispersed generation and to modify the title of the WG as well as the Terms of Reference. A contact with SC C6 will be necessary. Inter array cables should be added to the scope of work.  It was also raised by SC Members that numerous trippings lead to great stresses on the cable connection.  

A WG dedicated to this subject will be set up for a 3 year period
WG B1.40 Cable connections to offshore generation (UK Member Ross Wilson)
The TF Convener, introduced the report prepared by the TF. He emphasized the fact that some CIGRE WGs are already dealing with offshore generation (as an example, WG B3.26). 

The Chairman considered that the WG should be sure to identify all the WGs dealing with this topic.   

The Norway member (NO) informed that TNV, a commercial cable construction company, already proposed to design cables. CIGRE should take care and propose the right technical and unbiased answer.  The UK member (UK) proposed to make a coherent publicity at CIGRE level on this topic within a short timescale to avoid the commercial companies sending wrong ideas throughout the world.  The Canadian member (CA) asked to add oil platform cable connections to the main land even the cables are just for consumption.  A close cooperation with WG B1.39 will be needed.  

A WG dedicated to this subject was set up for a 3 year period.
New activities of SC B1

New Working Bodies were established at the Shanghai meeting as follows:

TF B1.41 ISSUES REGARDING SOIL THERMAL CHARACTERISTICS
As the cable rating is depending on soil characteristics, WG B1.35 will provide information to TF B1.41 on the topics they would like to be studied.  

TF B1.42 FURTHER RECOMMENDATIONS ON HVDC CABLES
The Chairman decided to set up a TF on this topic for a one year period.

WG B1.43 RECOMMENDATIONS FOR MECHANICAL TESTING OF SUBMARINE CABLES
As decided  last year, WG B1.27 prepared a proposal on mechanical testing of submarine cables and Anders Gustafsson (SE), the WG B1.27 Convener, presented it.  The Chairman considered the work done as the result of a TF and decided to directly launch a WG dedicated to this subject for a 3 year period
Joint Activities with Other SCs
B1 is contributing to the following:

· JWG B3/B1.27 on "Economical Aspects of GIL and Underground Cables"

· WG B4.55 HVDC connection of offshore wind power plants.

· JWG C3/B2/B1.13 Environmental issues of HV transmission lines for rural and urban areas. 

· WG C4.207 EMC of communication circuits, low voltage systems and metallic structures in the vicinity of power systems
· WG C4.502 Power system technical performance issues related to the application of long HVAC cables
Presently, B1 is represented in the following D1 WGs: 

· JWG D1/B1.20 Water tree detection in XLPE Wim Boone (NL). 

· WG D1.23 Diagnostics and Accelerated Life Endurance Testing of Polymeric Materials for HVDC Application Steve Swingler (UK). 

· WG D1.24 Potential of Polymer Nanocomposites as Electrical Insulation for Highly Stressed Insulation Material in AC and DC Application Gabriele Perego (IT). 

· WG D1.26 Basic Principles to Determinate Methane Content of Cross-linked Solid Insulation of MV and HV Cables.
· JWG D1/B1.20:  The final report is ready and will be published soon.  

· WG D1.23: It was decided by SC D1 to change the Convener.  

· WG D1.24: The final report was published as TB 451 in February 2011. 
· WG D1.26: The draft of the final report was recently issued.
Future CIGRE Meetings

2012 SCB1 MEETING
The 2012 SC meeting will be held in Paris, Palais des Congrès, on Tuesday, August 28th, 2012 full day and Wednesday August 29th afternoon.
2012 SESSION

The 2012 B1 Group Discussion will be held on Friday, August 31st  2010 in the "Palais des Congrès", Paris.

The Preferential Subjects for 2012 were approved by the TC after some minor modifications compared with those presented last year.

Preferential Subject 1 : Newly installed or upgraded cable systems
• Design, installation techniques, operation 

• Issues associated with long cables
Preferential Subject 2 : State-of-the-art and trends for cable system rating, testing and monitoring 
• Static and dynamic cable rating calculations 

• Qualification, type, routine, sample, after installation testing 

• Applications of diagnostics to cable systems 

• Trends in on line monitoring of cables and accessories
Preferential Subject 3 : Cables in the Network of the Future 

•  Future voltage levels for AC and DC cables
• Conversion of AC cable circuits to HVDC operation 
• New functionalities expected from cable systems
2013: SC B1 It is confirmed that the 2013 SC meeting will be held in Brazil in the Fos do Iguacu. A provisional time slot was raised, 2nd or 3rd week of September. The final date and venue will be confirmed during the 2012 SC meeting.
2015: SC B1 will take place in Norway

UK Liaison Meetings
The UK liaison meeting for SC B1 was held at the University of Southampton on 21st December 2010.  The next meeting will be held at the same venue on 20th December 2011.

The meetings update the status of the SC B1 work as presented at SC meetings. UK views on the current work and future areas for study will be considered. Attendees are invited from universities, manufacturers, consultants and utilities.
Julian Head 28/11/2011
