8th IET International Conference
on AC and DC Power
Transmission 2006

(ACDC 2006)

IET Conference Publications 513

London, United Kingdom
28-31 March 2006

ISBN: 978-1-62276-408-2



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2006) by the Institution of Engineering and Technology
All rights reserved.

Printed by Curran Associates, Inc. (2012)

For permission requests, please contact the Institution of Engineering and Technology
at the address below.

Institution of Engineering and Technology
P. O. Box 96

Stevenage, Hertfordshire

U.K. SG12SD

Phone: 01-441-438-767-328-328
Fax: 01-441-438-767-328-375

www.theiet.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Power Transmission in Great Britain - What Does the FUture Hold? ...........ocooiiiiiiniiiniee s 1
A. Hiorns

Full-scale Tests of the AC Transmission System to Examine the New SPS COMPIEXES........c.ccoereieiirinienineneieeeenieas 4
A. Grobovoy, N. Bondareva, N. Borodina, D. Denisova, A. Germond, R. Cherkaoui, M. La Scala, S. Bruno, M. De
Benedictis

Effects of Instrument Transformers Location on Measured Impedance by Distance Relay in Presence

OF TICSC ettt e bbb s b bt e E et e b h 4o h b ek e kR beE £ Eeh R R R oAb R R R bRt E et b b e bbb 9
S. Jamali, H. Shateri

Fault Location Techniques for One of the World's Longest AC Interconnector Cables............cccoeviinininencincnenn 14
B. Howarth, M. Coates, L. Renforth

A Comparative Study of High Phase Order Transmission System with Three Phase Double Circuit

TFANSITISSION SYSTEIM ...ttt ittt ettt ettt et e et e e st e teebeebe st e be e emees e e b e ebeeEeebeneem e e s e eReeEeeEeebeaeemeeseemeebeebeeaeabeabeneensaneaneanas 19
A.S. Pandya, R.B. Kelkar

HVDC Transmission - Opportunities and ChalleNgesS. ..ot 24
B.R. Andersen

Latest Control and Protection Innovations Applied to the Basslink HVDC Interconnector ..........cccoccovvevevievieeennnne, 30
M. Davies, A. Kolz, M. Kuhn, D. Monkhouse, J. Strauss

AC Harmonic Filters for Konti-skan 1 Refurbishment HVDC PrOJECT..........ccooiiiiiiiiiiiinee e 36
C. Zhan

Forced Commutation Circuit for HVDC TranSIMISSION .........cotiiiiiieiiieesie sttt st se et see e e eseesesne e s 41
D. Jovcic

Control System Design for HVDC Systems Using Optimization-enabled Electromagnetic Transient

STMUIALION ...t bbbt b bkt E bbbt b bbb bbbkttt b bbbt 46
S. Filizadeh, A.M. Gole, D.A. Woodford, D.A. Irwin

HTS Cable and Its Anticipated Effects on Power Transmission NetWOrKS ..........c.cccciiiiinineieieiennee e 50
A. Kalam, H. Al-Khalidi, D. Willen

Intelligent Control and Protection of Power System With IEPS-W ...........ccciiiiiiiiiiie e 54
M.T.O. Amanullah, A. Kalam, A. Zayegh

Usefulness of DC Power Flow for Active Power Flow Analysis with Flow Controlling Devices...........cccocoovvneiiniennns 58
D. Van Hertem, J. Verboomen, K. Purchala, R. Belmans, W.L. Kling

Applications of TNB-EGAT 300 MW HVDC Interconnection Transient Stability Functions .............ccoccocevevieivinnne. 63
R.A. Rusli, S.B. Ismail, A.R. Dawood, A. Noosuk

The Development of Super High Voltage Grid in ChiNa..........coooiiiiii e 69

Y. Song, X.P. Zhang

The Challenges of Offshore Power System Construction-bringing Power Successfully to Troll A, One
of the Worlds Largest Oil and Gas PIAtfOrm............ooii et 74
L. Stendius, P. Jones

Fault Ride-through Capability Investigation of a Doubly-fed Induction Generator with an Additional

Series-connected VOItage SOUICE CONVEITET ........ccciiiiieiiice sttt e b et st et e s e saebeebesbe st e e e s eraesestestesaen 78
C. Zhan, C.D. Barker

Impact of a Passing Weather Front on Local & Region-wide Wind & Solar Generation Output............c.cccceveieennne 83
K. Mitchell, J. Rizk, M. Nagrial

Impact of GB Transmission Charging on Renewable Electricity GENeration............ccccooveiiieniiniieienise e 87
J.W. Bialek, Q. Zhou, C. Bronsdon, G. Connor, K. Neuhof, H. Snodin, K. Keats

New Approach for Phase Shifter Transformer AHOCAION...........cocoiiiiiii e e 92
A.K. Kazerooni, H. Seifi, M.S. Sepasian, H. Haghighat

Gas Insulated Transmission Lines (GIL) with Spare Phase - New Concepts for Investment Reductions ................... 97
G. Schoffner, K. Oswald

First Major 275 KV XLPE Cable System in the UK ..........ccciiiiiiiiiiciieese et 103

P. Cunningham, J. McPhillips, G. Williams
Integrated Modelling and Residue Method Based Tuning of PWM Based STATCOM for Suppressing

POWEE SYSEEM OSCHTATIONS ...ttt ettt et e e e e e me et e e b e bese et e e e s e et e ebeebeseeabeseenseseaneanas 108
N.M.M. Razali, R.N. Mukerjee, V.K. Ramachandaramurthy

Genetic Algorithm Based Optimization for Allocation of Static VAr COmMpPeNSators.........c.ccoeeeeiinenenenienieesenees 113
A.A. Alabduljabbar, J.V. Milanovic

Basslink HVDC Interconnector - System Design COoNSIAEIratioNS..........c.coviiiiiiinieiiiieie it nes 119

T. Westerweller, J.J. Price



On Effect of HVDC 0on Subsynchronous DamPING .........cccceiiiiiiiieieieese e see e sresae e s 123
T. Rauhala, L. Linnamaa, P. Jarventausta

Multi-level Voltage Reinjection VSC HVDC TranSMISSION .........ccuereiiieirieitesiesieeeieeestesteseeseeseesesessestessessesessessesseses 128
J.H. Liu, J. Arrillaga, N.R. Watson, A.R. Wood

A Power-electronics-based Transmission Line De-iCiNg SYSTEM ......cccccviiviiiiiiiiiieiiece st 133
C.C. Davidson, C. Horwill, M. Granger, A. Dery

Anomalous Power Line Carrier Signal Propagation on the Monopolar Cahora Bassa HVDC Lines..........c.c.ccccc.... 138
A.C. Britten, G.C. Sibilant, D.C. Smith

Power System Stabiliser for a Generic DFIG-based Wind Turbine Controller ... 143
O. Anaya-Lara, F.M. Hughes, N. Jenkins, G. Strbac

Voltage Stability of an HVDC System for a Large Offshore Wind Farm with DFIGS..........ccccooviiiiienininciicccene 148
L. Ran, D. Xiang, L. Hu, K. Abbott

Control of Voltage Source Converters with an Unbalanced SUpply SYStem .........ccccovviviiiiiiiicciccc e 153

A.R. Wood, C. Saniter, R. Grune, R. Hanitsch

Wavelet-based Relay Agent for Isolating Faulty Sections in Distribution Grids with Distributed

[CT=T [T = (o] TSP PO PO PP TSP U PP PR PPN 160
N. Perera, A.D. Rajapakse, A.M. Gole

Performance Comparison of Fixed-speed and Doubly-fed Induction Generator Under Torsional

(@ ot 1| =L o] 13U PRR 165
B. Badrzadeh, S.K. Salman

Progress Report on the Investigations Into the Recycling of Existing HVAC Power Transmission

Circuits for Higher Power Transfers Using HVDC TeChNOIOQY .......c.ccvcviiiiiiiiiiiicese e e 170
P. Naidoo, R.D. Estment, D. Muftic, N. ljumba

Power-frequency Control for VSC-HVDC During Island Operation............ccocooeiiiiiiiiiiineneesese e 175
C. Du, M.H.J. Bollen

Commutation Failure in Single- and Multi-infeed HVDC SYSTEMS.........cccoiiiiiiiiieenese e e 180
E. Rahimi, A.M. Gole, J.B. Davies, I.T. Fernando, K.L. Kent

Study of Overvoltages on £800 KV UHVDC TransSmiSSiON SYSTEM .......cccouiiriieiriiinieeiesiecsree st 185
Zhao Jie, Wang Gang, Yin Kai, Li Haifeng

New Implosive Connector Technology for High Voltage CoNAUCTOrS............ccoceieiiiciiiic e 190

C. Pasini

A New Technique for Setting Distance Protection and Fault Location by Measurement of
Transmission Line System Impedance CharaCteriStiCS ........cooi ittt 195
V. Sellwood, U. Klapper, M. Kruger, S. Kaiser

Use of Wide Area Monitoring, Protection and Control Systems to Supervise and Maintain Power

YR LIRS =1 o 11 1) OSSPSR USSR 198
A. Suranyi, J. Bertsch, P. Reinhardt
Comparison of Optimal Location of UPFC Applied to Linear and Non-linear Load Model..............c.cccoceveiieninncnnnn, 202

S.A. Al-Mawsawi, M.R. Qader

Southern Africa Can Contribute to Solving the Global Warming Problem with Its Huge Hydropower

0] (=1 1 (= OSSR 208
I.E. Lubini, L.S. Kitoko, F. Lamfel, H.N. Muyingi

Offshore Wind Farm Based on Variable Frequency Mini-grids with Multiterminal DC

] ] olo] o] g T=Tot (o] o PSRRI 213
D. Jovcic, J.V. Milanovic
Improved Power System Stability and Reliability Using Innovative Energy Storage Technologies............ccccovevrenee. 218

J. Svensson, P. Jones, P. Halvarsson
An Alternative Control Strategy for the Thyristor Based HVDC Interconnection of Renewable

ENEIGY SUPPIIES ..ttt bbb bbbt bt bt e e e e bt e b £ e bt bt b e b e b e st e bt eh e bbbttt b e 223
C.D. Barker, R.S. Whitehouse

Benefits and Control of STATCOM with Energy Storage in Wind Power Generation ..............cccoceevieieneinninencne. 228
C. Banos, M. Aten, P. Cartwright, T.C. Green

AC or DC? Economics of Grid Connection Design for Offshore Wind Farms ..o 234
A.B. Morton, S. Cowdroy, J.R.A. Hill, M. Halliday, G.D. Nicholson

New Generation Rapid-response EMEFGENCY TOWEK ........ccviiiiiieriirieieieeste e steseasses e ste e stesseseessstessessessessessessssesseses 239
C. Pasini

Research on Isolated Diesel-wind Power System Equipped with Doubly Fed Induction Generator ...............c.co....... 244
Qiao Jiageng, Lu Zongxiang, Min Yong

A Novel Concept for @ Fault CUITeNt LIMITEI .........cooiiiii ettt ene e sae 249
E. Chong, J.-L. Rasolonjanahary, J. Sturgess, A. Baker, C. Sasse

The Use of Vacuum Interruption at TransmisSion VOITAgES. .......cccoviiiiiiiiiiie et 254

L.T. Falkingham



Novel Robust Adaptive Controller Based on Non-quadratic Lyapunov Functions for FACTS .......cc.ccocieiiinienenn. 259
H.A. Hassan, M.P.R.V. Rao

A New Decoupled - Quadratic Load Flow Approach for Adjustment of Static VAR Compensator

PAIAIMETETS ... ettt b ettt b e st e bt e s e e bt es e e bt e s e e bt eR b e A b e e b £ e b e 4R b e A bt e R e oAbt eR e e AR e oAb ekt oAb e bt e R e e bt e Re e b e e b et anen 264
M. Sailaja Kumari, M. Sydulu

Gas Insulated Transmission Lines - Successful Underground Bulk Power Transmission for More

TRAN 30 Y BAIS ...ttt h bt bt et h bt b e bt b e e R £ e h £ e b £ e b e SR e E e R £ oA £ e R £ R £ AR e AR e bR b e e e R e e bt bbbt e et ebeare 269
G. Schoffner, D. Kunze, I. Smith

Multiobjective Reactive Power Compensation with an Ant Colony Optimization Algorithm.............ccccoceiiiie. 274
P. Gardel, B. Baran, H. Estigarribia, U. Fernandez, S. Duarte

A Novel Transient Based Protection for 800 kV UHVDC Transmission LiNeS..........ccccoeoriennerineensienseseeee 279

Wang Gang, Li Haifeng, Zhao Jie, Li Zhikeng
Efficient Harmonic Approach Linearisation of Interactions Between AC and DC Systems Using

Harmonic MUltiport NEtWOIK IMATIICES. ......cviviiiiieieci ettt sttt seebestesbe b e b e e eseesesbesbeneen 283
J.A. Rubio, C.R. Fuerte-Esquivel

Simulation of Nonstandard Phenomena in POWEE SYSTEIMS.........coiiiiiiiirerierieie ettt 288
P. Toman, M. Kratky, M. Paar

A Case Study for Digital Differential Protection Settings on a 132 kV Phase Shifting Transformer .............c.c......... 293

J.Yu, T. Brennan, I. Strachan, B. Punton
Author Index





