Aktivity CIGRE SC A3  "Zařízení vvn a zvn" roce 2008
vypracovala Ing. Kopejtková, ČEPS, a.s.
Přednostní témata na generálním zasedání CIGRE 2008 v Paříži – SC A3 "Zařízení vvn a zvn"  
PS 1  Řízení rizik při provozu stárnoucí populace zařízení

· Určení konce technického života (stáří, spolehlivost, parametry, rizika)

· Strategie obnovy a výměny

· Provoz zařízení po době jejich předpokládané konstrukční životnosti

· Ztráta znalostí o zařízení

PS 2   Vývoj ve zkoušení a verifikačních technikách pro zařízení rozvoden

· Zvyšující se požadavky na zkoušky (přenosy 1000 kV, velké úhly při fázové opozici)

· Užití simulací pro účely specifikace a verifikace zařízení

· Interpretace a extrapolace výsledků typových zkoušek pro zvláštní systémové podmínky 

· Snižování rezerv mezi provozními podmínkami a podmínkami vývojových a typových zkoušek

· Zkoušení hybridních uspořádání – vzájemné ovlivňování technologií a komponent   

PS 3   Jak uživatelé přijímají nové technologie a jaké mají s nimi zkušenosti 

· Zkušenosti s řízeným spínáním 

· Nekonvenční přístrojové transformátory a aplikace jednotného komunikačního protokolu 

         podle IEC 61850

Přehled titulů jednotlivých referátů  je uveden v příloze 1.
Poznámky z diskuse – informace a inspirace:

· Nové diagnostické metody a přístroje :  diagnostický přístroj pro měření vnitřních ČV PTN, diagnostika koroze přírub a  úniku SF6 ze zapouzdřených rozvoden (+ metody přetěsnění), problematika stárnutí kompositní izolace
· Strategie pro : určování konce technického života vypínačů (vč. váženého hodnocení udržovatelnosti – hodnocení výrobců) , optimální doby velké revize, výměny zařízení z důvodů přetěžování, statistické hodnocení chování zařízení (statistická rozdělení), organizaci centrálních skupin expertů pro vyhodnocení monitorovaných a diagnostikovaných veličin
· Aplikace IEC 61850 : IEC 61850 jako základ jednotného mnohaúčelového interface v rozvodnách (vč. monitorovaných dat) –– separace chránění a ovládání i v prostředí digitální techniky – integrace monitorování  do ovládacích obvodů - aplikace nekonvenčních PT (záznam přechodových jevů a skutečných zkratových proudů, využití pro on-line kalibraci konvenčních PT) 
· Problémy simulací nahrazujících zkoušení (fyzikální pochody v teorii x praxe) 
Informace o změnách v normalizaci:
· PT : nahrazení IEC řady 60044-xx novou řadou 61869 (tučným písmem již vydané nebo ve stavu vydávání): 61869-1 (PT obecně), 61869-2 (PTP), 61869-3 (PTN), 61869-4 (kombi), 61869-5 (kapacitní PTN), 61869-9-xx (elektronické PT – bude jich mnohem více než současné 60044-7 (EPTN) a -4 (EPTP).

· Revize IEC 60815 – Průvodce pro výběr izolátorů dle znečištění – Bude rozdělena do 3 částí a bude obsahovat i kompozitní izolátory (platí pro ně nyní řada 61462, avšak některé aspekty chybí– TC 36) Pozn. kompozitní izolací se zabývá SC D1, které pro kompozitní materiály a izolátory připravuje doporučení na nové zkoušky. V této souvislosti byl navázán kontakt s Prof. Smittem z university v Delft (bude mu zaslán popis problémů ČEPS s izolátory PT Bamberg k posouzení – podobné mezinárodní zkušenosti).
· TC 37A a 37B připravují revize IEC 60099-4 a 60099-6 – Omezovače přepětí

Přehled aktivit a publikací  SC A3 „Zařízení vvn a zvn“ 

Overview of SCA3 "HV Equipment" WGs activities from 10/2007 to 09/2008

Prepared by Dagmar Kopejtkova in August 2008 

A3 Task:

Theory, design, construction and application of HV equipment components, equipment and equipment systems for both AC and DC systems

 (devices for switching, interrupting and limiting currents, surge arresters, capacitors, busbars and equipment insulators, instrument transformers, bushings, ...)

	SC A3 recent meetings


 5th SCA3 meeting held on 12th  to 13th   September 2007 in Rio de Janeiro + colloquium "HV Equipment Technologies and System Requirements"
 6th   SC A3 meeting on 27th August 2008 during CIGRE Paris Session 

 7th   SC A3 meeting in the week 17th to 21st August 2009 in Cape Town/ South Africa together with  SCB3 and A2 annual meeting and regional CIGRE conference

	AGs and WGs overview 


· AG A3.01 “Strategic Planning” (M. Waldron)

· AG A3.04 „Tutorials“ (D.Peelo, CA)

· WG A3.06 “Reliability of HV Equipment” (C. Soelver, SE)

· WG A3.15 „Non Conventional Instrument Transformers“ (P. Tantin, FR)- new WG will finish the work

· WG A3.16 „Fault Current Limiters“ (H. Schmitt, DE)

· WG A3.17 „Surge Arresters“ (B. Richter, CH)

· WG A3.18 “Grading Capacitors” (M. Runde, NOR)

· WG A3.19 “Implication of  3-phase Line Fault TRVs to Standards” (A. Janssen, NL)

· WG A3.20 “Simulations and Calculations as Verification Tools” (M. Kriegel, CH)

· WG A3.21 “Aspects for the Application of Non-Ceramic Insulators to HV and MV Apparatus“ (M. de Nigris, IT)

· WG A3.22 "Technical Requirements for Substation Equipment exceeding 800 kV" (I. Hiroki, JP)

· WG A3.23 “Guidelines and selection of Fault Current Limiters” (H. Schmitt, DE)

· WG A3.24 “Tools for Simulating Internal Arc and Current Withstand Testing” (M. Kriegel, CH)

Note:

The WG’s  marked in blue have been be disbanded in 2008 or have completed final drafts of their documents.  WG marked by green has started its task  in 2008 or will start in 2009.

	WG  A3.06 “Reliability of HV Equipment”


Topics:

Determination of reliability data and trends (comparison with previous studies from 1981 CB, 1994 CB and  2000 GIS) based on world wide study of population and major and minor failures of circuit breakers, switches, disconnectors, earthing switches, instrument transformers and GIS 

Structure of the questionnaire : population and failure cards for individual types of equipment and GIS, definitions and explanations sheet, GIS service, testing and major maintenance experience card, Survey manuals

2004-2007 Data collecting (4 years experience) and intermediate analysis / Collection of data will end at the end of 2008.

IT tool : Excel-based data collection toll (http://www.mtec2000.com/cigre_a3_06/

Publications:

· Paper No. PS1-07 “Intermediate Results from On-going Cigre enquiry on Reliability of HV Equipment” A3 colloquium 2007 

· Paper No. A3-109 “Influence of age on the reliability of HV equipment” , Cigre Paris General Session 2008

· On 31st October 2008, the WG will arrange a one-day tutorial in Seoul, in connection with the Seoul International Electric Fair. The title of the tutorial will be “Reliability of HV equipment”. The tutorial will mainly deal with the survey and intermediate results, but also include other related contributions.

Final compilation, Electra publications and Cigre Brochure are planned for 2010.

	WG A3.15 „Non Conventional Instrument Transformers“ 


Work is almost finished (only editorial changes) – topics :

The topic (non-conventional HV CTs and VTs with compact dimensions and digital outputs) was divided into 3 parts :

· Part 1 : “primary sensors” - designs (optical, hybrid, air core coil,  low power ITs) overview of technology, performance and application options comparison – ready for SC commenting

· Part 2 : “communication aspects” - digital communication: low level analogue and digital interfaces; digital interfaces with fixed delay protocols and variable delay protocols; Metering systems aspect; user experience and future prospects – ready for SC commenting

Publications:

· "Use and Application of Optical Instrument Transformers", Joint SCA3 and IEEE PES tutorial at T&D Conference and Exposition Chicago, April 2008

· Brochure Part 1 “Primary sensors” and 2  “Communication aspects” final drafts will be submitted for final commenting by the end of 2008 

Further proceedings :

· Part 3 : “testing and calibration” - requirements for steady state as well as transient performance (measuring chain test in factory and on-site, EMC test methods) - will be finished within a new WG  (TOR exists)

Note : Brochure “Conventional Instrument Transformers” (topic of original WG 12.16) – NGC took responsibility to issue the Brochure (end 2008/ beginning 2009)

	WG A3.16 „Fault Current Limiters – Impact on Existing and New protection Schemes“


Work is finished – topics :

Study of MV and HV systems new protection schemes and functions in dependence on current limiting techniques used (superconducting fault limiters, power electronic limiters, pyrotechnical limiters, i.e. passive and active, external and internal CLD)

· State of art (survey) – typical system configuration selected

· Relationship between FCL and protection schemes and their zones (four basic principles selected : overcurrent, distance, low and high impedance protection) – focus on protections criteria, coordination, processing and multi-functionalities when FCL installed outside or inside of the protection zone 

· Compatibility with present protection concepts (advantages and disadvantages), new protection concepts, algorithms, structures, selectivity, location of limiter installation and the impact on protection requirements, general rules of interaction, etc. 

Publications:

· Paper PS2-07 “Fault current limiters – Impact on Existing and New Protection Schemes” CIGRE colloquium in Rio September 2007

· Brochure No. 339 “Guideline on the Impacts of FCL devices on Protection Systems” and a Paper in Electra No. 236, February 2008

· Paper A3-310 “Impacts of FCL devices on System Protection” summarizing all results, CIGRE Paris General Session 2008

Further activities : 

· WG A3.23 will follow-up the WGA3.16 topics (see below). 
	WG A3.17 „Arresters and Appropriate Test Procedures“


Topics: 
· Energy stresses of SA – lightning current, multiple lightning, switching stresses, line and capacitor discharges (research project on energy handling capability completed) – stand alone arresters as well SA as integral part of equipment (GIS, line arresters, suspension or support insulators function)

· Testing of SA (respect to energy as well as to different materials and designs) – parameters and procedures, review of tests in  IEC 60099-4 and additional needs - Guidance for ongoing IEC standardization (TC 37 and TC37a, MT4 and MT10)

· Monitoring, maintenance, end of life (questionnaire on utilities experience distributed in two waves - in 2005 and 2007 )

· Pollution considerations

Publications:

· Paper PS3-06 “A critical review of the actual standard IEC 60099-4: Metal-oxide surge arresters without gaps for a.c” CIGRE colloquium in Rio September 2007

· Paper PS3-08 “Energy handling capability of High-Voltage Metal-Oxide Surge Arresters – A Critical Review of International Arrester Standards” CIGRE colloquium in Rio September 2007

· Paper A3-309 “Energy handling capability of High-Voltage Metal-Oxide Surge Arresters – Results of a Research Test Program” CIGRE Paris session 2008

· Final Brochure, Electra paper and publication of research work Part 3 – 2009

Collaboration with :

· C4.301 “Application guide for line arresters” – C4/A3 colloquium in Croatia in May 2008

· joint WG CIRED/CIGRE C4.402 “Protection of Medium and Low Voltage Networks against Lightning”

Further activities : 

· WG A3.xx will follow-up the WGA3.17 topics – preliminary : “MO varistors and SA for emerging system conditions – UHV systems considerations” 
	WG A3.18 “Operating Environment of Grading Capacitors Applied to HV Circuit Breakers”


Work is finished – topics :

· Service experience with voltage grading capacitors - overview of problems as oil leaks (flange corrosion and cement cracking), broken inner conductors, etc

· Mechanical stress on grading capacitors – evaluation of potential hazards of mechanical vibration/shocks

· Electrical stresses and nominal voltage

· Electrical stresses on grading capacitors during shunt reactor switching – modeling of transient voltages and currents during switching of reactive currents”

· Recommendations for test procedures collection of current test practices and recommendations on improved electrical, mechanical and environmental tests

· Conclusions, recommendations

Publications submitted for publishing:

· Brochure “Operating environment of voltage grading capacitors applied to high voltage circuit-breakers” and a paper in Electra 

· Paper “Electrical stresses on circuit breaker voltage grading capacitors caused by unequal voltage sharing during switching operations” submitted in January 2008 to IEEE Transactions on Power Delivery

	WG A3.19 “Implication of  3-phase Line Fault TRVs to Standards”


Work is finished – topics :

· Study of 3 phase line fault phenomenon (selection of suitable boundaries for standardization - the first TRV peak is  1.3 – 1.5 times the magnitude of a single phase to ground fault). 

· Tools : EMTP TRV simulations for  145kV, 245kV, 362kV, 550 kV lines; Determination of 3 phase first pole to clear  and phase to ground TRVs for L90, L75, L60, L30, L10 and their sensitivity to the source model; Comparison of the results with present standard requirements and determination of areas of “exceptions” incl. their probabilities; Developing a fundamental physical explanation for the phenomenon (TRV, amplitude factors, energy traveling wave); Developing of  recommendations for IEC and IEEE

· Result : In general, the ability to withstand 3 phase line fault  TRV stresses is  covered by the existing single phase SLF tests and Terminal fault tests.  The “thermal” portion  of TRV is covered by the SLF tests, and the “dielectric” portion of TRV is covered by the Terminal fault tests and the  fact that for SF6, the minimum arcing  times for terminal faults are shorter than for SLF tests.

Publications submitted for publishing:

· Brochure “Line fault phenomena and their implication for 3 phase short- and long-line fault clearing” and a paper in Electra 

	WG A3.20 “Simulations and Calculations as Verification Tools”


Work is finished – topics :

There are four categories of simulations which could contribute to verification tests optimization or to a reduction of the tests extent :

a) interpolation, i.e. data from the actual tests could be interpolated to a new condition not covered by the tests but between the boundaries of the previously tested cases.

b) extrapolation, i.e. data from the actual tests could be extrapolated to a new condition not covered by the tests but outside the boundaries of the previously tested cases.

c) verification, i.e. since the laboratory testing is also only an approximation of the actual conditions computer simulation can provide an independent confirmation of the validity of the test conditions.

d) test replacement, based on feasibility, availability and cost of testing

Several examples of this evaluation were investigated. These include:

• Application of electric field analysis to estimate the dielectric stresses and to predict the withstand voltages of HV equipment.

• Substitution of type tests which are impractical or difficult to implement such as the internal arc withstand test of GIS enclosures.

• Thermal modelling to simulate the behaviour of single components or complete assemblies during a heat-run test.

• Experience using simulations to determine design parameters for new equipment that is not covered by the standards as in the case of new 1100 kV switchgear.

Conclusion : Type test cannot be replaced by simulations (stresses simulations have got about 3% error, however equipment simulations are much more difficult, about 20% error). 

Publications: 

· Report "Simulations and Calculations as Verification Tools for Design and Performance of High-Voltage Equipment", Electra No. 234, October 2007

· Paper A3-210 "Applications of Simulations and Calculations as Verification Tools for Design and Performance of High-Voltage Equipment" Cigre Paris session 2008

Further activities : 

· WG A3.24 will follow-up the WGA3.20 topics (see below). 
WG A3.21 “Aspects for the Application of Non-Ceramic Insulators to HV and MV Apparatus“

Topics :

WG is completing the Brochure composed of the following chapters:

1: Introduction 

2: Applications of polymeric materials to the external insulation of apparatus and components 
3: Present IEC standards and their applicability to apparatus and components with polymeric insulation 

4: Service and field experience of HV equipment with polymeric housing 
5: Interactions between electric field and insulating material
6: Influence of the equipment active parts on the short- and long-term electrical performance in various environments

7: Mechanical and thermal interaction 
8: Chemical interactions of non-ceramic insulators 

9: Handling and maintenance 
10: life cycle costing and environmental impact
11: UHV AC and DC considerations

Further considerations : MV issues (there will likely be new WG) 

Publications:

· Paper “MO-surge arresters for systems above 550 kV - Experience and challenges for the future” on behalf of Cigré WG A3.17, Cigré WG A3.21 and IEC TC 37 MT4, CIGRE/IEC symposium on UHV in Beijing in July 2007

· Paper A3-307 "Experience of application of composite housing to HV bushings” Cigre Paris session 2008

· Technical Brochure and Electra paper: “Application of Polymeric Insulators to HV Electrical Equipment” - 2009

	WG A3.22 “Technical Requirements for Substation Equipment Exceeding 800 kV”


Topics :

· State-of-the-art specification of exceeding 800kV substation equipment – Field experience from different projects, Substation equipment specification, Overview of existing standards for 800 kV and for 1000 kV and above

· Recommendations for international standards of substation equipment exceeding 800kV – focus on LIWV, SIWV, AC insulation level, Switching parameters and tests requirements (TRV considerations), Other parameters, Explanation of the technical background of individual recommendations

Publications :

· Paper “Technical Requirements for UHV Substation Equipment” CIGRE/IEC symposium on UHV in Beijing in July 2007

· Brochure „State-of-the-art specification of exceeding 800kV substation equipment“ version for publishing submitted to Central Office at the end of 2007
· Paper A3-211 „Technical requirements for UHV substation equipment“ Cigre Paris session 2008

· Brochure and Electra paper „Recommendation for international standards of substation equipment exceeding 800kV systems“ 2009
	WG A3.23 “Application and feasibility of FCL in power systems”


New WG - will start in September 2008 - Topics :

WG will make use of the results of the previous WG A3.10 and WG A3.16  and will investigate and summarize the following topics:

· location of FCL installation

· different types of FCL (conventional and novel) and their limiting behavior and drawbacks

· experience from former and new pilot projects in order to give a realistic picture

· feasibility of the application of conventional and novel FCL technologies to HV (e.g. technical and economic possibilities, extrapolation from MV to HV?)

· acceptance issues and how to overcome them; customer system requirements with respect to fault level, insulation coordination, power quality, stability, etc.

· interactions with protection and other control and power devices

· potential economical savings (examples from utility experiences….)

Publications: 2011

	WG A3.24 “Tools for Simulating Internal Arc and Current Withstand Testing”


New WG - will start in 2009 - Topics:

Topics based on the main WGA3.20 findings identifying good candidates for using simulations and calculations, in addition to or as a replacement of laboratory testing. They are : internal arc testing of SF6 filled equipment and temperature rise type testing.

· The analysis of techniques for simulating internal arc performance will investigate the possibility of accurately predicting the outcome of SF6 internal arc tests based on test data from internal arc tests in air and of using such tools to reduce the number of internal arc tests required. If successful, this would provide a basis for revised standard test procedures which minimised the release of SF6 gas and its by products and hence delivered environmental and safety improvements.

· The analysis of temperature rise behaviour of substation equipment is an appropriate topic for simulation since the temperature limits are directly specified by the standards i.e. it is a problem of stress modeling rather than performance prediction. It is thought that temperature rise can be simulated relatively straight-forwardly by software tools and the WG will attempt to define best practice for simulations considering: type of product (bus bars, circuit breakers, GIS components, etc), parameters and conditions (power frequency, current range, temporary overload), analysis and validation of tests with respect to a benchmark developed by the WG

Publications: 2011

	Publications (2007) issued by in 2007 disbanded WG & new topics


· WG A3.12 “Circuit Breaker Controls” (H. Wilson, US)

· Brochure No. 319 "Circuit Breaker Controls Failures. Survey on Circuit Breaker Control Systems" issued in April 2007, Summary published in Electra No. 231, April 2007

· WG A3.13 „Changing Network Conditions and System requirements“ (A.Janssen, NL)

· Paper PS2-01 “Changing Network Conditions and System Requirements – Studies performed by CIGRE WG A3.13”, CIGRE colloquium in Rio September 2007

· Brochure No. 335 “Changing Network Conditions and System Requirements, Part I:  The impact of distributed generation on equipment rated above 1 kV”, brochure No.336 “Changing Network Conditions and System Requirements, Part II:  The impact of long distance transmission on HV equipment”, Summary published in Electra No.235, December 2007
Newly proposed topics discussed during SCA3 meeting in Paris (in addition to those mentioned above, i.e. to those following the topics in WG finishing their work):

· Capacitor banks issues (transients) – influence on circuit breaker fault interruption duties

· Cable terminals applied in mixed cable-OH lines (cooperation with SC B3)

· Out-of-phase switching (cooperation with SC C4)

· Disconnector problems (postponed till the A3-06 results are provided)

· Vacuum (state of art, comparison with SF6 for HV applications, worldwide there are about 5000 vacuum CB of 84 to 145 kV already in service)

	AG A3.04 „Tutorials“ 


· Circuit breaker seminar "CIGRE WG A3.07, A3.11 / Brochures 304 and 305 Application Guide for IEC 62271-1, 62271-100 and 62271-1" Sydney, November 2007

· Joint SCA3 and IEEE PES tutorial at T&D Conference and Exposition "Use and Application of Optical Instrument Transformers", Chicago, April 2008

· “Reliability of HV equipment” organized by WGA3.06 in connection with the Seoul International Electric Fair in October 2008

· CIRED 8.-11.6. 2009 in Prague “Application of surge arresters for distribution systems”

· IEEE T&D Conference, New Orleans, 2010 and MatPost 2009 conference

	Main SCA3 Collaboration 


 “Current Zero Club” and CIRED

 IEC (TC17 – SC17A, SC17C, TC32A, TC33, TC36- SC36A, SC36C, TC37, TC38, horizontal TC15, 28, 42 and 77), Connection and information by Advisory Group IEC (M. Waldron)

 CIGRE SC B3 - collaboration and information in both directions
 JWG B4/A3/B3.43 – published Brochure No. 337 "Increased System Efficiency by Use of New generations of power semiconductors", summary paper Electra no. 235, December 2007
 Activities on UHV : participation in Joint IEC/CIGRE UHV co/ordination group
	CIGRE A3 Paris Session 2008 – Preferential Subjects


PS 1  Managing of an ageing asset population 

· End of life assessment (age, capability, reliability, risks, expertise)

· Refurbishment & replacement strategies

· Operation of equipment beyond design life

PS 2   Developments in testing & verification of HV substation equipment

· Increasing test requirements (1000kV transmission, large out-of-phase angles, changing network topologies and decreasing margins between operation and design/test conditions)

· Use of simulations for verification

· Interpretation and extrapolation of type tests for special system conditions

· Testing of hybrid switchgear assemblies – potential interactions  

PS 3   Acceptance and experience of new substation equipment and techniques

· Stress alleviation techniques including controlled switching and novel applications of surge

         arresters (mid-line, non-line to ground)

· Mixed technology and composite insulated switchgear

· Non-conventional IT’s & IEC 61850 and Monitoring and intelligence within equipment

· Fuseless capacitors

	SCA3 meeting & Regional CIGRE conference in Cape Town in August 2009 


THEME :  “Addressing the challenges for reliable, efficient and sustainable supply of electricity - now and into the future” – call for papers : abstracts till 30th September 2008

CONFERENCE OBJECTIVES

The objectives of the conference are to address the constraints, challenges and opportunities facing the industry at present such as: 
Progressive urbanization and electrification, Megacities, Economic dynamics, Skills and capacity shortages, Peaking and base stations, Transmission and distribution, Aging infrastructure, Regulatory pressures, i.e. issues as : reliability and availability management (condition monitoring, layouts, spares, maintenance), new technologies application (modular, mobile, MTS, flexible, compact), UHV applications.

A3 tutorials : “SA applications” and/or “Control switching”

Applying innovative and new technologies would be pivotal to finding solutions to these issues

Joint colloquium A2,A3,B3 will be held on Thursday 20th August 2009. 

CIGRE A3 Paris Session 2010 – Preferential Subjects

There was a brainstorming during the Paris meeting. There were mentioned topics as : TRV’s &FCL,  Testing &FCL, Equipment life time and risk management, Vacuum CB and their synthetic testing, Physical effects of loads and ageing, Elimination of CB closing resistors, etc.

The final proposal will distributed for SC commenting by mail. 

Příloha 1 
Přehled referátů v rámci SC A3 „Zařízení vvn a zvn“
PS 1 Managing an ageing high voltage asset population

· A3-101 Strategy for end of life assessment for high voltage circuit breakers, C. NEUMANN, B. RUSEK, J. SCHNEIDER, G. BALZER, S. FEDERLEIN, A. SCHNETTLER, U. ZICKLER, CH. SCHORN

· A3-102 Refurbishment and life extension of circuit-breakers as an asset management tool, M. ILLSLEY, M.A. WALDRON

· A3-103 Approaches to the problems of an aged high voltage switching equipment further usability determination and reliable operation ensuring in Russia, A.S. HLYZOV, S.V. KRYLOV, I.L. SHLEIFMAN, L.V. TIMASHOVA, N.V. YASINSKAYA, L.G. MAMIKONYANTS

PS2: Developments in testing and verification of HV substation equipment

· A3-201 Insulation condition monitoring of hybrid switchgear,J. LOPEZ-ROLDAN, M. BLUNDELL, D. ALLAN, R. SCOTT, T. SAHA

· A3-202 Testing of GIS components at 1000 kV rated voltage, W. HOLAUS, D. SOLOGUREN, U. KRÜSI, U. RIECHERT, M. KELLER

· A3-203 Breakdown simulations: which stakes for 2008 ?,P. ROBIN-JOUAN, M. YOUSFI

· A3-204 Development in testing and HV substation equipment - UHV AIS switchgear modules, C. LE POSTEC, D. CHATREFOU, F. DIANIN, R. PICCOLI, E. KUTLU

· A3-205 External grading systems for UHV metal-oxide surge arresters: a new approach to numerical simulation and dielectric testing, V. HINRICHSEN, R. GÖHLER, M. CLEMENS, T. STEINMETZ, P. RIFFON

· A3-206 Testing of UHV circuit breakers,R. SMEETS, S. KUIVENHOVEN, A.B. HOFSTEE, P. KNOL, P.P. LEUFKENS

· A3-207 Internal arcing: issues related to testing and standardization R. SMEETS, J. HOOIJMANS, N. UZELAC, G.J. PIETSCH, H. BANNINK, H. BARTS, P. MILOVAC, K. ANANTAVANICH, P.

· LEUFKENS, D. KENNEDY

· A3-208 An optimal design tool of SF6 gas circuit breaker to improve the small current interrupting performance, H.K. KIM, K.Y. PARK, K.D. SONG, J.K. CHONG

· A3-209 Applications of computer simulation to performance evaluations of switching equipment for special conditions, J. KIDA, T. UCHII, D. YOSHIDA
· A3-210 Simulations and calculations as verification tools for design and performance of high-voltage equipment, M. KRIEGEL, X. ZHU, H. DIGARD, S. FEITOZA, M. GLINKOWSKI, A. GRUND, H.K. KIM, J. LOPEZ-ROLDAN, P. ROBIN-JOUAN, L. VAN DER SLUIS, R.P.P. SMEETS, T. UCHII, D. YOSHIDA

· A3-211 Technical requirements for substation equipment exceeding 800 kV, H. ITO, A. JANSSEN, D. DUFOURNET, Y. FILION, D. PEELO, E. COLOMBO, C. VAN DER MERWE, L. STENSTRÖM, Y.YAMAGATA

· A3-212 Structural analysis of high voltage electric equipment with a view to seismic capability assessment, I. MANEA, C. RADU, O. TANASE, F. WASSEM

PS3: Acceptance and experience of new substation equipment and techniques

· A3-301 DC and wideband applications of optical voltage and current sensors in electric power transmission systems, F. RAHMATIAN
· A3-302 Field experience and test verification of HV composite apparatus insulators, I. GUTMAN, T. OHNSTAD, L. WALLIN, D. WINDMAR, U. ÅKESSON
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