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Report on the activities of SC B1 Insulated Cables 2010
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 to the B1 web site is 800 with a peak number of 1304 in August 2010, but with great variations along the year according to the number of new documents. It should be noticed that the site attendance is growing very fast showing the interest to our SC. 

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 2010 

The 2010 meeting of SC B1 was during the Paris conference session, on 24th August. There were 12 apologies from the 34 Regular and Observer members and TF/WG Convenors; total attendance of members, Convenors and invited experts was 73 persons.
The meeting reviewed:

· Arrangements for future meetings including the 2012 Paris session
· Progress of work by the Working Groups and Task Forces

· Possible future work areas

Current activities of SC B1 and reported status at 2010 Paris Meeting
WG B1-08 CABLE SYSTEMS IN MULTIPURPOSE OR SHARED STRUCTURES (UK Member Ian Butt, Prysmian Cables and Systems)
The final report of this WG was published in Electra 248 (summary article) and as TB 403 in February 2010.  The WG is disbanded.

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.  A WG is preparing technical guidance on methods for increasing the transmitted power and improving the environmental performance of existing cable systems.  Unfortunately the WG B1.11 Convener faced personal problems and was not able to present the final report to the Study Committee. It is very hopeful that it will be delivered within a few months.
WG B1.21 THIRD PARTY DAMAGE ON UNDERGROUND AND SUBMARINE CABLES (No UK Member)

The work was reported in Electra 247 and as TB 398 in December 2009 and the WG was disbanded.
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 examining reliability issues relating to accessory design, purchasing philosophy and construction issues (training of jointers and quality assurance). The work is restricted to AC, extruded systems for land use. 
The final report has been submitted and is awaiting approval for 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. A Working Group has 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 final report is now expected in December 2010.
WG B1-24 TEST PROCEDURES FOR HV TRANSITION JOINTS (UK Member, Julian Head)

The final report was published in Electra 250 and as Technical Brochure no. 415 in June 2010.  The WG is now disbanded.
WG B1-25 ADVANCED DESIGN OF LAMINATED METALLIC FOILS (No UK Member)
The WG has the following terms of reference:

•
To review and update the tests on cables with extruded insulation and laminated protective coverings taking into account the system view, i.e. the installation of accessories.

•
To issue a Guide to Use including cable length, installation type, environment, electrical connection scheme.

•
The scope of work will be limited to AC extruded land cable systems, with a focus above 36 kV.

The Convener, Pierre Mirebeau (FR), received comments on the draft final report from the SC Members. They were analyzed and the report was corrected accordingly. The Chairman approved this final version. As soon as the executive summary is validated, the documents will be sent to the central office for publication. 

Publication is expected in February 2011.
WG B1-27 TEST RECOMMENDATIONS ON XLPE AC SUBMARINE CABLES FROM 170 kV TO 500 kV (No UK Member)
Anders Gustafsson (SE) delivered the final report at the expected delivery time and the work produced was very fine. 

The Convener expressed in his presentation the good contribution of the experts involved. The final report was prepared from the previous one (Electra 189) dealing with the voltage levels from 36 to 170 kV, but was significantly changed with additions, updates, explanations and clarifications. This introduced a great step between both documents and the Convener proposed to update the old Electra accordingly in order to have only one homogeneous document from 36 to 500 kV.
The report was well received by the SC Members. There was a fruitful discussion after the presentation of the report. A number of issues were raised and as a result the Chairman agreed to extend the term of office for one more year to allow the WG to finalize the report for all HV voltages and to prepare terms of reference for a new WG on mechanical tests (for submarine cables). 

The report is expected in June 2011.

WG B1.28 ON SITE PARTIAL DISCHARGES ASSESSMENT (UK Member Andrew Barclay)
As the Convener was unable to attend and none of the WG B1.28 experts was attending, the presentation was very short. As there was not so much progress, the Chairman informed that he had a discussion with him. For the success of this important WG, it was agreed to appoint a more available person as Convener. The existing convenor will stay as expert in the WG. 

The nomination will be done by the incoming Chairman. 

The Chairman wished all the best to this group in its new configuration. 

The report is expected in June 2011.
WG B1.29 Guidelines for maintaining the integrity of XLPE transmission cable accessories (UK Member Caroline Bradley)
This WG was launched last year. The (replacement) Convener introduced the report by saying that the starting period was long. The progress is now good and he expects to keep the deadline (June 2012) as he succeeded in getting all the WG members working. 
WG B1.30 Cable systems electrical characteristics (No UK Member)
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. 

Brian Gregory (UK) asked whether the cable circuit impedances once laid are compared with the studies. Eric Dorison replied that some countries do, but the earth connections and soil humidity may influence the results. 

The Chairman decided that Eric Dorison will act as substitute as long as Christian Royer faces availability problems. He felt confident in the WG success. 

The report is expected in June 2011.
WG B1.31 Testing of superconducting cable systems (No UK Member)
The WG did not have any face to face meetings but several conference calls and e-mail exchanges. According to the Convener, the progress is satisfactory. 

He would appreciate the nomination of experts from China and Russia. The Chairman supported this proposal. 

The SC reminded that the final report should be delivered at the 2012 SC meeting, not 2013 as mentioned in the slides. 

The Convener reported that the upper voltage limit was 150 kV in the ToR and the WG experts were unanimous to extend this value to 170 kV to cope with the IEC standards. 

The Chairman agreed and asked to update the Working Body form accordingly and send it to the SC Chairman for approval by the TC Chairman.

WG B1.32 Recommendations for testing DC extruded cable systems for power transmission at a rated voltage up to 500 kV (No UK Member)
The  WG Convener, reported that he had a good experience with a net meeting. 

He confirmed that the TB under preparation is of interest as new contracts are awarded at voltages over 250 kV, which was the limit of the past report on this topic. He also confirmed that the WG was on tracks with a good attendance of experts. The WG published an intermediate report in June 2010 issue of Electra. 

The main principles adopted in TB 219 will be extended in the new recommendation with: 

• System approach 

• The inverse power law will be used as basis for determination of voltage test factors. The WG will make a conservative choice of life exponent ‘n’ and it is anticipated to have the same voltage test factors as in TB 219. 

• The principles for establishing duration of test cycles for Type test and PQ test will be extended. Available data on resistivity of insulation materials have been reviewed and are found to be in-line with the assumptions in TB 219. 

The Convener agreed to contact WG D1.23 on "Diagnostics and accelerated life endurance testing of polymeric materials for HVDC application" to investigate possible synergies.

The report is expected in June 2011.

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)
A WG dedicated to this subject was set up for a 3 year period according to the proposal of the previous JTF B1/B3.33. The WG Convener reported that there was no progress at all as he waited for the B3 nominations for a very long time. He will meet the SC B3 Chairman in September to clarify the ToRs. Members from utilities are missing. 

The ToRs will be fine tuned during the first WG meeting, but an idea is to limit the voltage range as well as the cross section. 

Due to a forthcoming new position, the Convenor will be replaced after the first two meetings.
JOINT ACTIVITIES WITH OTHER SCs
B1 is contributing to the following:

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

· SC B4 symposium on HVDC transmission in April 2012 in San Francisco.

· WG C4.207 [Doc 10/24] dealing with "EMC of communication circuits, low voltage systems and metallic structures in the vicinity of power systems". 

· WG C4.502 [Doc 10/25] addressing "Power system technical performance issues related to the application of long HVAC cables" 

· JWG D1/B1.20 [Doc 10/26] and [Doc 10/27] Water tree detection in XLPE: Wim Boone (NL) 

· WG D1.23 [Doc 10/28] Diagnostics and Accelerated Life Endurance Testing of Polymeric Materials for HVDC Application: Steve Swingler (UK) 

· WG D1.24 [Doc 10/29] Potential of Polymer Nanocomposites as Electrical Insulation for Highly Stressed Insulation Material in AC and DC Application: Gabriele Perego (IT) 

· WG D1.26 [Doc 10/30] Basic Principles to Determinate Methane Content of Cross-linked Solid Insulation of MV and HV Cables: Emeric Long (FR) 

New activities of SC B1

New Working Bodies were established at the Paris meeting as follows:
WG B1.34 Mechanical forces in large cross section cable systems (UK Member Brian Gregory)
The TF recommended the following:

· The WG should identify the forces not design the cable or the accessories. In that way, the interaction with all types of joints could be solved, including transition joints 

· The WG should include short circuit forces in its scope of work 

· The WG should discuss with IEC WG 16 

· The WG should also address cables in vertical laying 

The Chairman decided to set up a WG on this topic for a three year period .
Members will be appointed from : Australia, Belgium, Denmark, France, Germany, Japan, Israel, Italy, Netherlands, Sweden, Switzerland, United Kingdom, United States, 

The appointments will be done before November 30
WG B1.35 Cable rating (UK Member Francis Waite)
The provisional terms of reference for the new WG are : 

- To collect experience and information from different countries 

- To assess and interpret the results from the inquiries and to make conclusions and recommendations on how to make a cable rating study 

- To set up a general framework to guide the user to calculate the current rating of a cable circuit in any situation 

- To list special situations in cable circuits 

- To recommend an existing calculation method, to highlight possible calculation methods or to give indications for the calculation of the cable rating in every situation listed under 4 

- To assess and interpret the results and to report potential difficulties and problems with the methods, as well as to report recent developments in the methods 

Interaction with IEC: 
The WG proposed to have a member being part of both IEC TC20 WG19 and this Cigre WG 

Scope: 
All AC and DC cables with emphasis on HV and EHV cables, but when possible extended to MV as well 

It was asked to take into account : 

· crossings between cables and other heat sources 

· temporary ratings 

TF B1.36 Life cycle assessment and environmental impact of underground cable systems. (UK Member to be decided)
It was decided to limit the scope to new cable systems, underground or submarine, XLPE and paper insulated. 

The Chairman said that this TF should be informed about the new JWG C3/B1/B2 on Environmental issues of HV transmission lines for rural and urban areas and should liaise with C3. 

As the proposal was not mature enough, the Chairman decided to extend the TF for one more year with Ray Awad (CA) as Convener and to add new members to the existing ones. 

The TF should discuss whether or not to install a Working Body on this matter. 

WG B1.37  Guide operation of fluid filled cable systems (UK Member Mike Fairhurst)
The TF Convener, Colin Peacock (AU) reported about the TF work. 

The present risk is to see the cable suppliers leaving the field, without anybody able to repair the existing cable circuits. Paper cables are very reliable and should continue their service as long as possible. 

When the question of oil leak was raised, the Convener answered that the WG hopes to deal with this item. 

The scope will exclude pipe type cables. It will cover land and submarine cables which have in principle the same problems. 

The Terms of reference should be fine tuned quickly so that they can be sent to the TC Chairman for official validation within Oct/Nov. The Convener will send them to the SC Chairman within a few weeks. 

The Chairman decided to set up a WG on this topic for a three year period with Colin Peacock (AU) as Convener. 

TF B1.38 After laying tests on AC and DC cable systems with new techniques  (UK Member Stuart Williams)
The Chairman decided to set up a TF on this topic for a one year period. The TF should discuss whether or not to install a Working Body on this matter. The Convener will be nominated soon. 

Members will be appointed from : China, Germany, Italy, Sweden, United Kingdom, United States. 

4.1.6 TF B1.39 Generation cable connections to the grid (UK Member Ross Wilson)
The Chairman decided to set up a TF on this topic for a one year period with Yves Maugain (FR) as Convener. The TF should discuss whether or not to install a Working Body on this matter. 

In a first stage, the TF should identify whether the existing standards cover these connections correctly or not by exploring them and finding the eventual gaps. 

Members will be appointed from : France, United Kingdom, United States, 

4.1.7 TF B1.40 Cable connections to offshore generation (UK Member Ross Wilson)
The Chairman decided to set up a TF on this topic for a one year period with Christian Jensen (DK) as Convener. The TF should discuss whether or not to install a Working Body on this matter. 

The Terms of reference should not be limited to offshore wind farms connections. It was asked to add wave generation and flexible connections. 

Members will be appointed from : Denmark, Finland, France, Italy, Korea, Netherlands, United Kingdom, United States, 

Other items:

Advisory Groups
According to a TC decision (see chapter 2.4 TC actions), the Customer Advisory Group, Tutorial Advisory Group and  Strategic Advisory Group were disbanded
Colloquia and Symposia  

Jicable 2011 : will take place in Versailles in June. 

SC Members and experts are encouraged to fruitful papers.
Future CIGRE Meetings

2011 : SC B1 will take place in Shanghai (China) on August 20 & 21, 2011 during the after the AORC Session, (15 & 16).
2012 Session : 

Preferential Subject 1 : Technical and environmental challenges that have been overcome in newly installed or upgraded underground and submarine AC and DC cable systems 
• Design, installation techniques, operation of cable systems 

• Problems raised by long cable systems 

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

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

• Diagnostic testing of cable systems 

• Trends in monitoring 

Preferential Subject 3 : Current and foreseen development of cable systems towards the Network of the Future 
• Prospects of UHV and HTS AC and DC cable systems 

• Insulated cables in the Network of the Future: 

o HVDC Grids and Multi-terminal HVDC systems 

o Increased AC network capacity : conversion of AC cable systems to HVDC operation, use of FACTS 

o HVDC cable systems embedded within AC networks 

o New functionalities expected from cable systems 

New modifications could be applied by the TC. The final PS will be published by the Central Office by the end of this year.
2013: SC B1 will take place in Brazil

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 15th December 2009.  The next meeting will be held at the same venue on 21st December 2010.

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 9/11/2010
