20th International Conference and
Exhibition on Electricity
Distribution 2009

(CIRED 2009)

IET Conference Publications 550

Prague, Czech Republic
8-11 June 2009

Volume 1 of 4

ISBN: 978-1-61567-522-7



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© (2009) by the Institution of Engineering and Technology
All rights reserved.

Printed by Curran Associates, Inc. (2009)

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

VOLUME 1

APPLICATION'S MODALITY OF THE 54/2003 UE DIRECTION IN ROMANIAN ELECTRIC

POWER SYSTEM - UNBUNDLING'S APPLIANCE BY CEZ ASIN ROMANIA .....oooi e 1
V. Stanescu, R. Enachescu

EVALUATION OF THE INFLUENCE OF REPAIR-JOINT NUMBER INCREASE ON THE

OUTAGE FREQUENCY OF MEDIUM VOLTAGE CABLES ..o 5
G. Theil
ADVANCED SOLUTION FOR ON-SITE DIAGNOSIS OF DISTRIBUTION POWER CABLES ..........cccooceieie. 9

F. Petzold, H. Schlapp, E. Gulski, P. P. Seitz, B. Quak
VOLTAGE AND CURRENT THD IN MICROGRID WITH DIFFERENT DG UNIT AND LOAD

CONFIGURATIONS ..ottt st st e st e e e b e e be e s bt e e abe e s bee e beesabe e beeeaeeesbeesabe e beeesbeesnbeenbeeaseeesreesnreenres 13
H. Laaksonen, K. Kauhaniemi
FIELD-TEST UPSCALING OF MULTI-AGENT COORDINATION IN THE ELECTRICITY GRID ................... 17

B. Roossien

METHODS FOR ELECTRICAL POWER LOSSES EVALUATION IN ELECTRICITY

DISTRIBUTION NETWORKS ...ttt ettt et ste e te e e e e e s saeesteeamteeteeaseeesseeanteeseeasteeaneeanteeaseeeaeesnneenseeanens 21
S. Maksimovich, V. M. Shiljkut

TRUE INTEGRATION CHALLENGES FOR DISTRIBUTED RESOURCES IN THE

DISTRIBUTION GRID ...ttt ettt b ettt b e bbb e bt bbb e bt e bt ekt e b e e b e e bt e beeb e et e s bt e nbesb e e b naeenes 25
D. Houseman

VOLTAGE SAG ASSESSMENT BASED ON MAXIMUM ENTROPY PRINCIPLE.........ccccoviiiiiiiniceee 29
Xian-Yong Xiao, Chao Ma, Hong-Geng Yang

END OF LIFE MANAGEMENT OF MEDIUM VOLTAGE EQUIPMENTS ..ot 34

M. Hassanzadeh, W. Daoud
EFFECTS OF VOLTAGE SAGS, SWELL AND OTHER DISTURBANCES ON ELECTRICAL

EQUIPMENT AND THEIR ECONOMIC IMPLICATIONS ... ..ottt ettt 38
N. Edomah

HARMONICS INVESTIGATION IN A STEEL FACTORY ..ottt e 42
M. H. Shwehdi

DETERIORATION OF POLYMERIC INSULATORS USING EXCLUSIVE AGENTS ..o 45
J. M. G. Angelini, G. E. Costa, A. M. Formiga, P. L. Mendonga, A. H. Shinohara, T. V. Ferreira

TOWARD SAFE GROUNDING TO INDUSTRIAL PLANTS SAUDI ARABIA CASE STUDY ....ccoooiiiinieieiieee 49

M. H. Shwehdi, U. M. Johar, T. R. Sheltami
SELF-HEALING NETWORKS PERFORMANCE IMPROVEMENT BY AUTOMATED

SWITCHING ALGORITHM . ...ttt ettt e bt e e e ettt e e e eab e e e st e e e s etbeeeeiabeeesabaeesetbaeeetbeeesbaeeeasaeeeas 53
P. W. Cox

METHODOLOGIES FOR THE ANALYSIS OF BOTH SHORT-TERM AND LONG-TERM

NETWORK RISK .ottt e e e e ettt e e et e e e st b e e e s beee e e sabe e e sabeeeabeeeeastbeeeaabeeeabbeeeesseeeesabeeesataeeannres 57

S. Blake, P. Taylor, A. Creighton

FAULT DIAGNOSIS OF 110 KV INSTRUMENT TRANSFORMERS THROUGH DGA AND THE

APPLICATION OF ARTIFICIAL INTELLIGENCE ...ttt et ettt 61
J. Nejedly, L. Potacek

A MAINTENANCE MANAGEMENT MODEL FOR HV SUBSTATIONS IN THE FRAMEWORK

OF THE NEW ELECTRIC MARKETS ...ttt ettt sttt st et e s ta e sbs e s ate e s ta e s be e saseenteesaseebeesaeeeteesneeenreenreas 64
J. L. Martinez

INTEGRATION OF DG IN MV-GRIDS: CHALLENGES ENCOUNTERED BY THE GRID

OPERATOR .t h e h e b ek e bbb bt R e e b e h b oAb e e £ e oAb 4R b oAb e e b e e bt e h b e Rt e b e e bt R e e bt b e b eht e renre e 68
E. Coster, D. Van Houwelingen
NATIONAL TECHNOLOGY PLATFORM - SMARTGRIDS AUSTRIA ... 72

A. Lugmaier, H. Fechner, W. Pruggler, F. Kupzog

DIGITAL MODEL OF ADISTRIBUTION MANAGEMENT SYSTEM FOR THE OPTIMAL

OPERATION OF ACTIVE DISTRIBUTION SYSTEMS.......coitiiiitiiisit sttt sttt sba et ssaesba e sieans 75
F. Pilo, G. Pisano, G. G. Soma

COMPARATIVE PERFORMANCE CHARACTERISTICS OF CURRENT TRANSFORMERS

AND NON-CONVENTIONAL CURRENT SENSORS ...ttt st st sneeesneesneeennee s 80
L. A. Kojovic



AUTOMATION TO MAXIMISE DISTRIBUTED GENERATION CONTRIBUTION AND
REDUCE NETWORK LOSSES ......cocieiieiie ittt et s et e e ste et e s saeestaessteetaeaseeesseeanteessaeassaeanseanseesseeeaeesnseensenanens 84
K. Bell, G. Quinonez-Varela, G. Burt

APPLICATION OF TCSC TO RESTORE DIRECTIONAL OVERCURRENT RELAY

COORDINATION IN SYSTEMS WITH DISTRIBUTED GENERATION ........ocii ittt 88
M. Khederzadeh
OPERATIONAL RELIABILITY IN TRANSMISSION POWER GRID .....ccoviiiiiiiiiie e 92

D. Morar, B. D. Guzun, I. Rodean
IMPLEMENTATION MODELS OF AN IP/ETHERNET NETWORK TO ALLOW THE

DELIVERY OF NEW GENERATION SERVICES IN SUBSTATIONS ...ttt 96
M. Grossinho
MEDIUM VOLTAGE DISCONNECTORS AND SAFETY oottt ettt ettt ettt sare e aabaa e nes 100

D. Fulchiron, J.-M. Biasse
FROM BAD TO BETTER - RESTORING THE REPUTATION OF THE NORWEGIAN POWER

INDUST RY oottt et e e ettt e oot e e e st b e e e s tee e e e abe e e e sab e e e e beeeeasaseeeasbeeeambeeeeassseeesabeeeanteeaeasseeeanbeeesnbeeeantneaens 104
E. F. Livgard

STATIC VAR COMPENSATOR TO INCREASE AVAILABILITY OF COLOMBIAN OIL FIELD.................... 108
R. Grunbaum, J. Rasmussen, A. Silva, M. Canal, F. Bonilla

THE DISTRIBUTION CONTROL CENTRE IN A SMARTGRID ....ccvii ittt 112

G. Suter, T. G. Werner

APPLICATIONS ON MEDIUM-TERM FORECASTING FOR LOADS AND ENERGY SCALES

BY USING ARTIFICIAL NEURAL NETWORK ...ttt ettt saa e st taesna e saaesaae e staesnaeennneannas 116
H. A. E. Salama, A. F. A. EI-Gawad, S. M. Sakr, E. A. Mohamed, H. M. Mahmoud

CHANGES IN INSULATION CONDITION OF DRY CURED XLPE CABLES OVER A 6-YEAR

H. J. Jorgensen

IMPACT OF DECAYING DC COMPONENT ON THE CHARACTERISTICS OF OVER-

CURRENT PROTECTIVE RELAYS ...ttt ettt ettt e e eab e e e st e e e et e e e s bt e e e stbe e e e eabeeesbaeeeaateeeans 124
A. M. El-Hadidy, A. A. Mahfouz

AN APPROACH TOWARDS A SYSTEMATIC FRAMEWORK FOR THE ASSESSEMENT OF

POWER QUALITY ISSUES ... .ottt sttt sttt e b e s e sbe e snb e et e e rteess e anbeesbeeesbeesnbeanteenseeenneeanseentes 128
N. Eassa, M. Elnahass, M. Kaseb, A. Attia

PROCEDURE FOR QUALITY MODEL REGULATION OF DISTRIBUTION SYSTEMS IN

E G Y P T ettt e e e ettt e e e bt e e e ettt e e e eate e e e beeeeatteeeahteeeabeeeaateeeeahteeeabeeeaatteaeaahteeeabeeeaateeeeaareeeanreeeanteaeaanes 132
I. Mady, N. Eassa, M. A. Azim

APPLYING A SIMPLE APPROACH FOR EVALUATING THE MAGNETIC FIELDS

PRODUCED BY POWER LINES ...ttt ettt etae e e st e e e st ae e s etaae e aabeeesabeeeabbeeeeareeesabaeeanbaseeanes 136
N. Eassa, H. Karawia

STUDY AND EVALUATION OF INDUCED CURRENTS IN HUMAN BODY FROM EXPOSURE

TO ELECTROMAGNETIC FIELDS AT LOW FREQUENCIES........coooiiiiie e 140
A. Hossam-Eldin, K. Youssef, H. Karawia
A NEW TECHNIQUE FOR POWER QUALITY BASED CONDITION MONITORING .......cccceeviieerieecee e 144

M. F. Faisal, A. Mohamed

COMPARISON OF EFFECTIVENESS OF VARIOUS MOTHER WAVELET FUNCTIONS IN

THE DETECTION OF ACTUAL 3-PHASE VOLTAGE SAGS ......oo ittt sttt ste e ae e aae e 148
M. F. Faisal, A. Mohamed

REQUIREMENTS FOR DIFFERENT COMPONENTS IN CABLES FOR OFFSHORE

P o I (@ N I 1 ] USSR 152
D. Wald, H. Orton, R. Svoma

THE APPLICATION OF NOVEL ENVIRONMENTALLY FRIENDLY BATTERIES IN HV

SUBSTATIONS ..ttt e e sttt et e st e e teeaseeaateeasee et e e aseeenteeasee e s eeamte e seeaseeeaneeenaeeaseeesseenneeanseenrennnsaenn 156
D. Robinson, Shenghong Sun, R. Parashar, Liangzhong Yao

ADVANCED SYSTEM PROTECTION METHODS DUE TO HIGHLY FLUCTUATING INFEEDS

FROM DISTRIBUTED ENERGY RESOURGCES..........coioiiiiiitei sttt 160
N. Schaefer, T. Degner, T. Keil, J. Jaeger
REDUCING NETWORK OPERATION COSTS BY OPTIMAL RESOURCE PLANNING ........ccccoiiiiniiicienn 163

A. Berg, H.-J. Haubrich
FIRST FIELD EXPERIENCE OF ON-LINE PARTIAL DISCHARGE MONITORING OF MV

CABLE SYSTEMS WITH LOCATION ...ttt ettt ettt e e e st e e e s ta e e e e abe e e e bt e e e aabeeeesabeeesbeeaeaaraaeaas 167
P. Van Der Wielen, F. Steennis
REACTIVE POWER PRICING IN DEREGULATED ELECTRICITY MARKET .....cooiiiiiie et 171

M. A. Golkar, M. A. Golkar



STRATEGY AND PLANNING FOR IMPROVING DISTRIBUTION AUTOMATION ASSET

PERFORIMANCE ... oottt ettt e e bt s e b e e s e e ek e e s b e Ak £ e h e e eb e SR b e A b £ e R e e R e e R b e eb e e R e e b e e mb e e b e e Reeabeenbenbenbnebeanean 175
M. K. El-Sayed

THIRD GENERATION MONITORING SYSTEMS FOR ELECTRIC POWER DISTRIBUTION

NETWORKS LAY THE FOUNDATION FOR FUTURE SMARTGRIDS.........cccoiiiiiiiiieeeee s 179
J. Northcote-Green, M. Speiermann, J. K. Nielsen

VIRTUAL POWER PLANT FUNCTIONALITIES: DEMONSTRATIONS IN A LARGE

LABORATORY FOR DISTRIBUTED ENERGY RESOURCES ........ccii oottt 183
M. Braun

LONG TERM OPERATIONAL EXPERIENCES WITH FLUID-FILLED AND POLYMERISED

POLYETHYLENE 110 KV CABLES IN VIENNA ... oottt ettt et e eabe e e sbe e e s etaee e sbaeesaabaeeanes 187

G. Svejda, A. Theil, J. Marksteiner, G. Lavicka
SMART METERING OF RENEWABLE MICRO GENERATORS BY OUTPUT PATTERN

RECOGNITION ...ttt ettt e s e e rte e s ab e e be e e aee e sbeesabe e beeeseeesbeesabe e beeesbeesasesabeeateeebeesaseenbeestneesneeanneanrs 190
P. Boait

NEW LIMITS FOR VOLTAGE QUALITY IN LV NETWORKS AND THE COSTS AND TIME

NECESSARY FOR MEETING THEM ...ttt ettt e et e e ettt e e e eaa e e s aate e e e saaeeesnbaeesaabeaeannes 194

K. Prochazka, D. Mezera, Z. Hejpetr, J. Kloud

METHODOLOGY FOR DETERMINATION OF 110/35 KV AND 110/20 KV SUBSTATION

REVITALIZATION ORDER ..ottt ettt e et e et e e st e st e e st e e ae e saa e et e e s taeesteesneeentaesnneeneeanteenres 198
M. Radic, D. Jovanovic

REALIZATION OF LONG-TERM INVESTMENT STRATEGIES FOR MEDIUM VOLTAGE

CABLES ... b bbb E R E R oAb e R R e bR e e e Rt b b r s 203
L. Asgarieh, G. Balzer, M. Mathis, U. Jordan
AN ASSET MANAGEMENT APPROACH TO DISTRIBUTION AUTOMATION.....ccoiiiiiiiieierie e 207

M. J. C. Berende, J. G. Slootweg, J. Kuiper

AMORPHOUS SHEET CORE TRANSFORMERS UNDER EXPERIMENTATION ON THE ERDF

LI L A T SRS S 211
B. Jarry, P. Lauzevis, P. Lagache, M. Sacotte

HARMONIC RESONANCE DETECTION AND PREVENTION IN THE ALUMINUM COMPANY

OF EGYPT AT NAG-HAMMANDY ...ttt sttt stet ettt ae et essbeesteeasaeesheeaabeesteeasteesseeabeesteeebeesneeabeesreeenseeans 215
M. Z. El-Sadek, M. A. A. Wahab, M. Hamada, M. R. Ghallab

EVALUATION OF NEGATIVE SEQUENCE CURRENT INJECTING INTO THE PUBLIC GRID

FROM DIFFERENT TRACTION SUBSTATION IN ELECTRICAL RAILWAYS ..ot 219
Haiqun Wang, Yingjie Tan, Qin-Chang Gui

AGEING SIMULATION MODEL FOR 110-KV EQUIPMENT ..ottt e te et 223
L. Asgarieh, G. Balzer, A. J. Gaul

LIFE CYCLE COST ANALYSIS OF TRANSMISSION AND DISTRIBUTION SYSTEMS........cccocviviiiiciiniens 227

1. Jeromin, G. Balzer, J. Backes, R. Huber

DISTRIBUTED GENERATION STABILITY ANALYSIS IN CENTRAL BOHEMIA

DISTRIBUTION NETWORKS ... .ottt sttt sttt te et e st e et e e ste e sseeanbe e st e e steesnbeebeesraeebeennbeentes 231
J. Tlusty, C. Salzman, D. Salzman, H. L. Soibelzon, T. Sykora, J. Svec, J. Spetlik, Z. Muller, E. V. Mgaya, A.
Kasembe

DETECTION AND SIGNALLING OF HIGH IMPEDANCE FAULTS IN TRANSMISSION LINE

USING FIBER OPTIC SENSING NETWORK AND PLC/SCADA TECHNOLOGY ......cceoviiiieeiieiesesie e 235
D. P. Edachali

FLICKER PROPAGATION STUDY IN A TYPICAL DUTCH GRID ....cooiiiiiiieieee e 239
S. Bhattacharyya, Rong Cai, S. Cobben, J. Myrzik, W. Kling

CONSEQUENCES OF POOR POWER QUALITY FOR GRID OPERATORS.......cooi e sen e 243
S. Bhattacharyya, M. Van Lumig, S. Cobben, J. Myrzik, W. Kling

DISTRIBUTED GENERATION PROTECTION SCHEME TO PERMIT "RIDE-THROUGH

[ 2 U I PO PRSP R PPPTP 247
H. Leite, P. Ramalho, B. Silva, R. Fiteiro

IMPACT OF REPLACEMENT OF THE FERRARIS METERS BY ELECTRONIC METERS ON

THE CURRENT ERRORS OF INSTRUMENT TRANSFORMERS .......oooiii e 251
S. Gasperic, A. Souvent, |. Podbelsek

THE PEA SMARTGRIDS FRAMEWORK FOR EFFECTIVE DISTRIBUTION .....ccoiiiiiie e 255
T. Meenual

COMPARISON OF WATERPROOF RELIABILITY OF 10 KV XLPE POWER CABLE JOINT IN

SHANGHAT URBAN AREA ...ttt ettt e et e st e e s ae e s st e e te e e st e e st e aabe e teeesteesaeeaabeesraeeteesnsaenneeanees 260

Liang Jiasheng



STUDY AND APPLICATION OF DECISION-MAKING SUPPORT SYSTEM FOR URBAN

DISTRIBUTION NETWORK PLANNING OF SHANGHAL . .......oo ittt snee e nnee s 264
Saiyi Wang, Jianmin Wang, Yinong Li

DISTRIBUTED GENERATION AND ITS EFFECT ON DISTRIBUTION NETWORK SYSTEM........c.ccovevunnee. 268
Saiyi Wang

THE VALUE OF TYPE TESTING CABLES AND ACCESSORIES. ........ccctiiiiiiieit e 272

E. Pultrum, R. Gruntjes, B. Verhoeven

RELIABILITY EVALUATION OF THE CONNECTION OF INDUSTRIAL CUSTOMERS TO

MEDIUM VOLTAGE DISTRIBUTION SYSTEMS ...ttt 276
A. Sorg, T. Weber

RELIABILITY INDICES: THE DETERMINATION OF REFERENCE VALUES FOR SWISS

ELECTRIC DISTRIBUTION NETWORKS. ..ottt sttt sttt bbbt sbe et b e b e nbe b nnean 280
H.-H. Schiesser, J. Bader, L. Kung
ENERGY EFFICIENCY IN STREET LIGHTING - EXPERIENCE IN THE CITY OF ROSARIO ........cccccovvunne. 284

R. E. Stival, J. Nocino

DEA EFFICIENCY FOR THE BENCHMARKING OF IRANIAN ELECTRIC DISTRIBUTION

L I I SRS 288
M. Simab, M. R. Haghifam

ANALYSIS OF ICING ACCIDENT IN SOUTH CHINA POWER GRIDS IN 2008 AND IT'S

COUNTERMEASURES ... ..ottt sttt s et s e e te e s ab e e te e e ste e saeeeabe e teeesteeaaeeenteesteeesseeanbeeseesnneenseens 292
Li Tianyou, Li Juanjuan

EFFECT OF DRY ZONE FORMATION AROUND UNDERGROUND POWER CABLES ON

THETR RATINGS ...ttt ettt et e et e s he e et e e e bt e e bt e aR b e e be e e Rt e e b e e enb e e be e e s teenneeanbeesbeeebeesnbeanbeenree s 296
O. E. Gouda, G. M. Amer, A. Z. El Dein

EFFECTS OF CAPACITOR SWITCHING ON DYNAMIC POWER QUALITY IN URBAN

DISTRIBUTION NETWORKS ...ttt ettt e s e et e e ste e sseesnte e st e e steeaneeanteesseeesteeaneeenteennanesneeanseenees 302
Guomei Pan, Yonggang Pan, Xuhang Zhang

A GRAPH THEORY BASED FORMULATION OF MULTI-PERIOD DISTRIBUTION PLANNING

PROBLEIMS . ...ttt ettt 1 ke e s ekt s 4o b e a8 e bt o8 4o b e o8 b e b e e bt e b e e R e e bt e s b e e b e e nb e s b e e Rt e b e e ne e e b e nre e bennr s 306
Z. Popovic, D. Popovic

PLANNING OF DISTRIBUTED GENERATION IN DISTRIBUTION NETWORK CONSIDERING

MARGINAL CAPACITY COST ..ttt b bbbt b s bt e et b e e b s bt e s e bt e e bt e et e enres 310
Feng Pan, Ming Zong, Min Zhou, Jianping Yu

DEVELOPMENT OF MV SYNCHRONOUS CIRCUIT BREAKER......ccoiiiiiieeeeeee e 314
J.W. Mu, Y. M. You, Y. Lei

NEUTRAL POINT GROUNDING MODES FOR 10 KV GRIDS IN SHANGHAI SHINAN AREA..........ccooceveee. 318

Xiaobo Zhou, Weibin Wang, Junmin Zhang
EXPERIMENTAL MODEL FOR DIAGNOSING ON-LOAD TAP CHANGER CONTACT AGING

WITH DYNAMIC RESISTANCE MEASUREMENTS ..ottt ae v et saa e sane s 322
J. Erbrink, E. Gulski, J. Smit, R. Leich
INTELLIGENT SELF-DESCRIBING POWER GRIDS..........ooiiiiiie ettt stre et 326

A. Schroder, B. Schowe-Von Der Brelie, |. Laresgoiti, J. A. Lopez, A. Schnettler
OPTIMAL DESIGN POLICY AND STRATEGIC INVESTMENT IN DISTRIBUTION

NETWORKS WITH DISTRIBUTED GENERATION ...ttt 330
N. Silva, G. Strbac

PROTECTION PLANNING DEVELOPMENT FOR DG INSTALLATIONS. ..ottt 334
K. Maki, S. Repo, P. Jarventausta

FAULT LIMITING TECHNOLOGY TRIALS IN DISTRIBUTION NETWORKS.........cccooiiiiiiriniieieeseie 338

D. Klaus, A. Wilson, R. Dommerque, J. Bock, D. Jones, J. McWilliam, A. Creighton
IMPACTS OF QUALITY IMPROVEMENT INCENTIVES ON AUTOMATION INVESTMENTS

IN THE FINNISH NEW REGULATION MODEL ....ocoiiiiiciee ettt san e snae e snaaenneesnanenneen 342
H. Lagland, K. Kauhaniemi, T. Hakola, J. Rintamaki
EVOLUTIONS IN THE ELEKTROVOJVODINA SCADA SYSTEM FOR MV NETWORK.......c..ccoceviieiievee, 346

J. Aleksic, B. Radmilovic

PROCESS OF SIMULATING NOVEL CONTROL ROOM SCENARIOS FOR FUTURE ACTIVE

LI L I T3 TP SPRR 350
S. L. Hay, G. W. Ault, J. R. McDonald

CONDITION BASED RISK MANAGEMENT (CBRM): BRINGING EXCELLENCE IN ASSET

MANAGEMENT INTO THE BOARDROOM......cociiiie ittt se et saa e naae e staesnaeesseesnenesseesnseenneeaneas 355
D. Hughes, P. Pschierer-Barnfather, T. Pears



EXPERIENCE OF MOBILE WEB-BASED CONDITION MONITORING TECHNOLOGY FOR

PARTIAL DISCHARGE DETECTION AND ANALYSIS ...ttt e e nneeeneas 359
I. Portugues, T. Cumming, A. Ferguson, F. Macleod, P. Moore
WATER ABSORPTION BY OIL IN MV SWITCHGEAR........o ottt sttt sva e nnee s 363

A. Pondes, E. De Meulemeester, T. Meeks, H. Slootweg, E. Schenkel

CIGRE/CIRED/UIE JOINT WORKING GROUP C4.110, VOLTAGE DIP IMMUNITY OF

EQUIPMENT IN INSTALLATIONS - MAIN CONTRIBUTIONS AND CONCLUSIONS ..o, 367
M. H. J. Bollen, M. Stephens, S. Z. Djokic, R. Neumann, A. McEachern, J. V. Milanovic, J. R. Gordon, B.
Brumsickle, G. Ethier, F. Zavoda, K. Stockman

THE ACTIVE USE OF DISTRIBUTED GENERATION IN NETWORK PLANNING .......ccccoiiiiiiiiiiciiecies 371
M. H. J. Bollen, F. Hassan, M. Wamundsson, A. Holm, Ying He

STABILITY IMPROVEMENT OF WIND FARMS WITH FIXED SPEED TURBINE

GENERATORS USING BREAKING RESISTORS ...ttt ettt a et a e e e e s eaae e e satne e 375
R. Ghazi, H. Aliabadi

ON-LINE ASSESSMENT FOR DISTRIBUTED GENERATION CONNECTIONS .........cccceiiiieeeeeecee e 379
C. Barbier, P. Taylor, P. Horne, V. Thornley, D. Curry

ACTIVE EARTHING SYSTEM FOR MV NETWORKS BY MEANS OF POWER ELECTRONICS.................. 383
F. J. Pazos, A. Amezua, I. Gutierrez, G. Santamaria, J. M. Garcia, V. Valverde

POWER FREQUENCY OVERVOLTAGES GENERATED BY SOLAR PLANTS ....cooiiiiiiiie e 387
F. J. Pazos

STOCHASTIC ANALYSIS OF THE IMPACT OF PLUG-IN HYBRID ELECTRIC VEHICLES ON

THE DISTRIBUTION GRID ...ttt ettt ettt et s e e e e et e e e st e e e e s tt e e e e sab e e e sabee e e sataeeesnbeeesabaeeenneeas 391
K. Clement, E. Haesen, J. Driesen

NEW GENERATION OF DIRECTIONAL FAULT INDICATORS IN THE ERDF NETWORK..........ccoeeviinens 395

L. Karsenti, M. Oddi

MAGNETIC FIELD MITIGATION OF POWER CABLE BY HIGH MAGNETIC COUPLING

PASSIVE LOOP ...ttt sttt sttt b ettt h e bt e s e s bt e 1t e ekt e R b e e b e e s e b e e R b e A bt e h e e bt eR b e eb e e s e e bt e nb e s b e e Rt e ekt enbenbeebeebesnean 399
A. Canova, L. Giaccone

EVOLUTION OF THE HARMONIC DISTORTION FROM STATE-OF-THE-ART COMPUTERS -

2002 TO 2008 ......coueiireenieitieiiiete ettt b bbbt R s e R e bR E bR £ R R e AR £ e e R e bR e bR e bt b e b 403
A. Larsson, M. Lundmark, M. Bollen, M. Wahlberg, S. Ronnberg

A STUDY ON THE OPTIMAL ALLOCATION OF EMERGENCY POWER SUPPLIES IN URBAN

ELECTRIC NETWORK ...ttt ettt ettt e e ettt e e et e e e s be e e e ebteeeebeeeesabeeeaabeseeessbeeesabeseabeeeeassreeesabeeeanbaeaaanes 407
Limei Zhou, Mingtian Fan, Zuping Zhang

POWER QUALITY MEASUREMENTS IN THE 10-30 KV GRID IN COPENHAGEN........c..ccccoiiiiiiece e, 411
M. M. Jensen, J. S. Christensen

PROTECTION IN MV NETWORKS USING ELECTRONIC INSTRUMENT TRANSFORMERS....................... 415
R. Javora, M. Stefanka, P. Mahonen, T. Niemi, O. Rintamaki

OPTIMAL VOLTAGE CONTROL SETTINGS FOR WIND POWER .......ccooiiiiiite ettt 419

A. Keane, L. F. Ochoa, C. Dent, G. P. Harrison

EXPERIENCES USING QUANTITATIVE RISK ASSESSMENT IN DISTRIBUTION SYSTEM

ASSET MANAGEMENT ..ottt e e e e e et e e e ettt e e e sabee e aebaeeaebeeeesabeeesabaeeeassseeesabeeesabaeeeassseeesnbeeesabeseaanes 425
D. E. Nordgard, G. Solum

IMPACT OF HIGH PENETRATIONS OF MICRO-GENERATION ON LOW VOLTAGE

DISTRIBUTION NETWORKS ... .ottt st ettt e et e e s be e st e e s be e e saeesatesabe e s teeebeesaeeenbeesnneesaeesnreenres 429
P. Richardson, A. Keane

DETECTION OF ULTRA-WIDE-BAND IMPULSIVE NOISE IN A 400 KV AIR INSULATED

ELECTRICITY SUBSTATION ... .ottt eee ittt ettt e see e steesnte e st e aseaesseesnseesseeesteeaneeanteesseeesteeaneeenseessaeesseennseenses 434
Qingshan Shan, I. A. Glover, R. Rutherford, S. Bhatti, R. Atkinson, E. Portugues, P. J. Moore

OPERATING MECHANISM INSENSITIVE TO ENVIRONMENT ......ooiiiiiiiie e 438
C. Preve, D. Piccoz, P. Bailly, R. Maladen, P. Lauzevis, B. Fayolle

THE "ARC KILLER™: THE INTERNAL FAULT SUPPRESSOR........ccceiitiiiiiiieit et 442

D. Piccoz, C. Preve, F. Buffa, P. Grosjean
EVALUATION OF A SELF HEALING DISTRIBUTION AUTOMATION SCHEME ON THE ISLE

D. Macleman, W. Bik, A. Jones

DETERMINATION OF OPTIMAL POINT FOR REACTIVE POWER COMPENSATION IN

DISTRIBUTION SYSTEIMS ...ttt ettt e e e ettt e e st e e s eba e e e e bt e e e sabaeeaabaeeeesbbeeesabeeesbbeeeasabeeesabeeeanbaeeeanes 449
A. C. Zambroni De Souza, B. I. L. Lopes, O. A. S. Carpinteiro, R. C. Leme

MAGNETIC FIELD RISK EVALUATION OF WORKERS IN INDOOR DISTRIBUTION

SUBSTATIONS ..ottt e et e e s te e e bt e sate e be e shae e beesabe e beeeaeeesh s e sabe e beeesbeeaasesbeeateeesbeesaeeenbeeatnaenraenns 453
T. Keikko, R. Paakkonen, S. Kannala, R. Seesvuori, S. Valkealahti



SHORT-CIRCUIT CURRENTS SUPPLIED FOR INDUCTION GENERATORS ... 457
J. C. Gomez, S. M. Nesci, F. A. Barbero

CALCULATION OF VOLTAGE SAGS ORIGINATED IN TRANSMISSION SYSTEMS USING

SYMMETRIC COMPONENTS. ...ttt ettt e e et e e s eba e e e ettt e e e sabeeesbaeeeaabaeeesabeeesabaeeeetbaeeesabeeesabaeeennreas 461
C. Casarotto, J. C. Gomez
INFLUENCE OF LOAD MODEL IN DISTRIBUTION MARKET EMULATION.........ccoceiiieiiececsee e 465

P. E. S. Santos, L. Galvao, R. C. Leme
TRANSITION ROADMAP FOR THE ENERGY INFRASTRUCTURE IN THE NETHERLANDS -
DEVELOPMENT OF INTEGRATING TOOLS BASED ON A MULTIDISCIPLINARY
N o AN O SR 469
G. M. A. Vanalme, R. F. T. Aalbers, A. Ten Cate, J. M. A. Myrzik, J. Van Casteren, G. A. Bloemhof, M. Bongaerts,
G. J. P. Verbong
GETTING THE MOST FROM COMMUNITY GENERATION - AN ECONOMIC AND
TECHNICAL MODEL TO CONTROL SMALL SCALE RENEWABLE COMMUNITY

GENERATION AND CREATE A LOCAL ENERGY ECONOMY ....ooiiii ettt ettt 473
M. Gillie, J. Carter, R. Alexander, G. Charnock
36 KV VACUUM CIRCUIT BREAKER PANEL - THE PERFECT SWITCHGEAR FOR WIND.......c...cccvvvene... 477

H. Landsverk, O. Granhaug, P. Skryten, S. E. Rafoss

A NEW METHOD ABOUT LOCATION FOR SINGLE-PHASE GROUNDING FAULT IN

DISTRIBUTION NETWORK ... .ottt sttt sb e b s beest e s bt st e be e st e b e e st et e e neenbe e e nbeanean 481
Zhirui Liang, Yu Mu, Qunxiong Wu, Wenbiao Lu

REDUCTION OF VOLTAGE STRESS AND INRUSH CURRENT OF POWER TRANSFORMERS

USING CONTROLLED SWITCHING.......ctiiit ittt se e st e sta e ssaeeteessaaesaesseeeseesneeeseesnenesseesnseanseesses 485
A. Ebner

PARTIAL DISCHARGE ON-LINE MEASUREMENTS WITH CONTINUOUS MONITORING AS

INVALUABLE TOOL FOR ASSESSING INSULATION QUALITY AND MAINTENANCE

PLANNING ...ttt b ekt h e bt st e s b e e s e e eb e e R e Ab e e s £ e b e eR b e A b e e bt oAb e eh b e eb e e s b e eb e e nbenbe e bt e ke e nbenbenbe e beanean 489
M. Baier, I. Blokhintsev, C. Patterson, C. Robson, B. Cassidy, A. Loesch

TACKLING SMARTGRID DEPLOYMENT CHALLENGES. .......ccoooi ittt 493
A. K. Gooding, R. A. F. Currie, G. W. Ault, D. F. Macleman, C. E. T. Foote

SMART METERING FEATURES FOR MANAGING LOW VOLTAGE DISTRIBUTION GRIDS ..................... 497

A. Abart, A. Lugmair, A. Schenk

PROTECTION SYSTEM FOR THE CO-GENERATION OF METHANE GAS CONNECTED TO

COPEL'S DISTRIBUTION GRID - TESTS AND PROCEDURES ........cocooi ittt 501
E. J. Rufato, C. B. De Oliveira, J. S. Omori, M. Koehler

A GENERALIZED MODEL RESEARCH FOR TRANSFORMER BASED ON MAGNETIC

CHRCUIT <k h bbb e st h ek b e E e b s e e st ek e b e b E b 8o a e bR e e bt e bt bt et h e e bt e bbb et e bt 505
Wenbin Hao, Xinglv Hong

A METHOD TO CARRY OUT THE REGULATION OF ELECTRICITY TARIFFS FOR THE

MAXIMIZATION OF THE SOCIAL WELFARE - THE ARGENTINE CASE ..., 509
C. H. Salzman, J. C. Molina
ACHIEVING SMART GRID INTEROPERABILITY THROUGH COLLABORATION........cccovve i 513

M. Wakefield, M. McGranaghan

THERMAL RESPONSE OF A THREE CORE BELTED PILC CABLE UNDER VARYING LOAD

(O10] 1N B2 I 10 11N U P PSPPSR 517
P. A. Wallace, D. M. Hepburn, Chengke Zhou, M. Alsharif

PROBABILISTIC ASSESSMENT OF THE SAFETY, SECURITY AND EFFICIENCY OF LARGE-

SCALE LV NETWORKS ...ttt ettt e ettt e e e et e e e et e e e e e at e e e e eabe e e sabeeeeabbeeeesbbeeeaabeeasabbaeeesabaeestaeesaseaaaan 521
L. Ferreira, P. Carvalho, C. Santos, L. Jorge, A. El-Zein, E. Quaresma, F. Silva, F. Carvalho

RE-POWER A DISTRIBUTION NETWORK WITH A RAPIDLY CHANGING LEVEL OF

DEMAND THROUGH SIMULATION TECHNOLOGY ..ottt ettt e et e staa e eaae e etve e snbaaeanns 525
A. Diabinho, C. Santos, R. Messias, L. Matusiwa, A. L. Ferreira, P. Carvalho

ANALYSES OF TRANSMISSION LINES IN SPECIAL REGIONS WITH HIGH LIGHTNING

STRIKE RATES AND ITS COUNTERMEASURES ........ooiii ittt ettt snee e e nneesnna e 529
Zhicheng Wu

APPLICATION OF PSL-12/4 LIGHTNING PROTECTED SUPPORTING INSULATOR IN

DISTRIBUTION LINE ... .ottt ettt et e et s et ess e e teeaseeesseesmteeseeesteeaneeanteesseeesteenneeenneeanenesseennneenees 533
Chen Weiming

HYDRO-QUEBEC'S DISTRIBUTION VISION AND ROADMAP 2008-2023 ........ccceeieeieeieeeiiee e sveesieesiee e 537

G. Simard, D. Chartrand, P. Christophe



EFFICIENT TRANSFORMERS FOR MEDIUM VOLTAGE NETWORKS - ANALYSES AND

L @ T 10 A RS 541
H. Oliveira, P. Montani, A. Picanqo, J. Dias, M. Martinez
A PRACTICAL SUPERCONDUCTING FAULT CURRENT LIMITER.....cccoi ittt 545

P. Hopewell, M. Husband, A. Smith

INCREASING THE RELIABILITY OF INDUCTION MOTORS WITH POWER MONITORING

) S I = 1Y/ TSP PRPRI 549
J. Bickel, F. Gruffaz

MEASUREMENTS OF INTERACTION BETWEEN EQUIPMENT IN THE FREQUENCY RANGE

LS IO 2R LT S 2SSOSR 553
S. Ronnberg, M. Wahlberg, M. Bollen, A. Larsson, M. Lundmark

EXCEPTIONAL EVENTS AND FORCE MAJEURE EVENTS AND THEIR USE IN THE

ELECTRICITY SECTOR ... oottt sttt st ettt e stk 1 e ke a8 b e s b e e bt e bease e e bt e s e e e ke e nb e s b e e bt e et e e nbenbeeraenbeanean 557
A. Falcao, M. Bollen

INSPECTION OF PIN INSULATORS IN MEDIUM VOLTAGE DISTRIBUTION LINES AND

OUTAGE REDUGCTION. ... ettt sit e see ettt see st stes e e ssteabeessaeesteessbeabeeaseeesseeanbe e teeaseeeaseeanbeeabeeenseesnbeenbeearaeenseenn 561
H. R. P. M. De Oliveira, E. L. Batista, C. Lefort, C. De Salles, M. L. B. Martinez

CUSTOMER FLICKER EMISSION ASSESSMENT: A NEW METHOD BASED ON RMS VALUE

IMEASUREMENTS ...ttt s e et e st e e te e e st e e s teesa b e e te e e s eeesaeeaate e teeeseeeasteenbeesteeesteeanseeteesnneesneennneanees 565
X. Yang, F. Klein, M. Kratz, J. Gauthier

COMPARISON OF MV-GRID STRUCTURES ON FAULT RIDE THROUGH BEHAVIOR OF

MV-CONNECTED DG-UNITS ... ittt ettt ee st e s e st et e e s beesabe e sbe e e sbeesasesabeesteeebeesabeebeesrneesreesnreenres 569
E. Coster, J. Morren, J. Myrzik, W. Kling

THE MIGRATION OF SERIAL TO ETHERNET COMMUNICATIONS - WHY BOTHER? ..o, 573
R. Midence, R. Moore, G. Allen

CATALOGUE OF HARMONIC VOLTAGES INPOWER SYSTEMS ...ttt 577
J. Schlabbach

ETHERNET NETWORKS REDUNDANCY WITH FOCUS ON IEC 61850 APPLICATIONS .......ccoevveivevnenee, 581

R. Midence, D. ladonisi

OPERATION OF MULTIPLE INVERTERS IN GRID-CONNECTED LARGE-SIZE

PHOTOVOLTAIC INSTALLATIONS ..ttt ettt et e st e e et e e e e e tb e e e e abae e e atteeeaataeeesnbeeeeatbaaeannes 585
G. Chicco, J. Schlabbach, F. Spertino

CYBER SECURITY FOR ENERGY AUTOMATION SYSTEMS - NEW CHALLENGES FOR

VENDORS. ...ttt et e e et e e et e e e ettt e e e eabeeeaebeeeeaasteeeasbeeeabeseeasseaeesabeeeanbaseeasseeeeaabeeeabeeeeasabeeeaabeeeateeeannes 589
B. Nartmann, T. Brandstetter, K. Knorr

METHODS FOR THE ASSESSMENT OF EMISSION LEVELS FOR DISTURBING

INSTALLATIONS CONNECTED TO LOW AND MEDIUM VOLTAGE NETWORKS........ccccoveiiveee e, 593
U. Ammeter, J. Hanzlik, J. Meyer, J. Zierlinger

INFLUENCE OF LEAKAGE PARAMETERS ON RESONANCE PHENOMENA IN RADIAL

DISTRIBUTION NETWORKS ... .ttt ettt s b e e e et e e e e bt e e e s st e e e e tbeeeeabbeeesabeeeabbeeeesabeeesabeeeatenaeaaes 597
M. Brenna, F. Foiadelli, D. Zaninelli

INFLUENCE OF DISTRIBUTED GENERATION ON DIFFERENT LOADABILITY ASPECTS OF

ELECTRIC DISTRIBUTION SYSTEMS . ...ttt ettt e et e e e ettt e e e ta e e e sabe e e e saaeeesnbeeeeasbaaeannes 601
N. Hemdan, M. Kurrat

IMPACT OF WIND FARMS ON ELECTROMAGNETIC TRANSIENTS IN 132 KV NETWORK,

WITH PARICULAR REFERENCE TO FAULT DETECTION .....ccoiiiiiiiiiitrieeeeeie st 605
S. Le Blond, R. Aggarwal
ENARD:- INTERNATIONAL COLLABORATION IN ELECTRICITY NETWORKS R&D........cccovviiriiiiienn. 609

J. Baker, H. Brunner, J. Sinclair, K. Uhlen, D. Cirio
APPLICATION OF DENOISING TECHNIQUES TO PD MEASUREMENT UTILISING UHF,

HFCT, ACOUSTIC SENSORS AND TECB0270........ccciteiieeeeeieeeieesieeseeseeesteessseestesssesessessseeessesssssessesssssessesssseessesasees 613
Chengke Zhou, D. M. Hepburn, Xiaodi Song, M. Michel
URBAN DISTRIBUTION NETWORKS - SOME GENERAL PLANNING OBSERVATIONS........ccccceovevievienee, 617

R. J. Millar, M. Hyvarinen, M. Lehtonen, P. Hamalainen
NEW GENERATION OF OUTDOOR VACUUM CIRCUIT BREAKERS WITH RATED

VOLTAGE UP TO 40.5 KV ..ottt bbbt b b e b a e b e et b e ab e bt be b e e e nbenreen 621
A. Chaly, S. Benzoruk
A NEW SIMULATION TOOL TO PREDICT VOLTAGE DIPS ..ottt 626

L. Berthet, B. Paszkier, C. Santander, D. Dercle
LOW SPEED, LARGE DIAMETER, DIRECT-DRIVE PERMANENT MAGNET SYNCHRONOUS
GENERATOR WITH ELECTRICAL GEARING FOR WIND ENERGY SYSTEMS ......cccooiiiiiieeee 630
M. Masoud, M. Hamad, S. Finney, B. Williams



THE ROLE OF COMMUNICATION TO ENABLE SMART DISTRIBUTION APPLICATIONS...........ccvvean. 634
C. Yuen, R. Comino, M. Kranich, D. Laurenson, J. Barria

MAXIMUM PENETRATION LEVEL OF DISTRIBUTED GENERATION WITHOUT

VIOLATING VOLTAGE LIMITS oottt ettt et e ettt e e e st e e e s ba e e e etbae e e sabeeesbaeeeetbbeeesabeeesnbaeeeanees 638
J. Morren, S. W. H. De Haan

NEW NETWORK DESIGN STANDARDS FOR THE GRID CONNECTION OF LARGE

CONCENTRATIONS OF DISTRIBUTED GENERATION .....ooiiiiiiiiie s 642
J. Morren, J. Meeuwsen, H. Slootweg

THE FINANCING, PRICING AND IMPACTS OF DISTRIBUTED TRANSFER FEES. ........ccccoiiiiiiiiiecee 646
H. B. Robles

MODIFIED Z-BUS LOSS ALLOCATION METHOD FOR DISTRIBUTION NETWORK WITH

DISTRIBUTED GENERATION ... ..ottt sttt b et b e se bt ese e sb e e st e bt e st e sbeese e st e enbesbeesnenbeaneas 650
J. Salehi, M. R. Haghifam

OPTIMIZATION OF CLIENT SIDE MANAGEMENT SYSTEM FOR INDUSTRIAL CLIENTS........cccccovvvnine. 653
Jiayan Ni

IMPLEMENTATION FOR EDW (ENTERPRISE DATA WAREHOUSE)-BASED DECISION

SUPPORT SYSTEMS IN CHONGQING ELECTRIC POWER IN CHINA ..ot 656

Yutao Zhou, Tao Ji, Lin Qiu, Bo Zou, Yali Weng, Chong Liu, Lijuan Zhang, Fang Wang, Xianjun Zeng

EFFECTIVE INTEGRATION OF ONSITE CUSTOMERS AND SALES & MARKETING

MANAGEMENT BY STANDARDIZED CODING AND CENTRALIZED PLATFORM........cccovvveiieee e, 660
Tao Ji, Lin Qiu, Bo Zhou

SAP MM MODULE HELPS CQEP TO ACHIEVE LIFE-CYCLE MANAGEMENT OF

IMETERING SYSTEM ...ttt ettt e e et e e e bt e e e s b e e ettt e e e bb e e e sabee e e beeeeasbbeeesabeeeanbseeeasbaeesabeeestaeeanes 664
Li Zhao, Tao Ji, Lin Qiu

VOLUME 2

DISTRIBUTION NETWORK PLANNING WITH THE CONSIDERATION OF DIFFERENT

POWER CONSUMPTION TYPES ...ttt b e bbbt b e 668
Cai Shimin, Liu Sheng, Chen Bin

THE BEHAVIOUR OF SHEAR BOLT CONNECTORS IN MV-CABLE ACCESSORIES IN CASE

OF CRITICAL LOAD AND OVERLOAD ..ottt bttt b et b et nbeabe et e sseenbesneenesns 672
K.-D. Haim, D. Cisilino, K.-U. Bentkowski

EVALUATION OF VOLTAGE QUALITY AT THE POINTS OF ELECTRICITY

MEASUREMENTS FOR INVOICING PURPOSES ..ottt 676
L. Pospichal, K. Hoder, D. Pernica

SMARTGRID APPLICATIONS USING NARROW BAND POWER LINE CARRIER IN

UNDERGROUND POWER DISTRIBUTION SYSTEMS. PLC FAULT LOCATOR......ccoitiiiiiiieceeiee 680
J. A. Moreno, R. Quintanilla

WIRELESS NETWORK MANAGEMENT OPTIMIZED FOR EMI MEASUREMENT IN POWER

SUBSTATIONS .ttt ettt b e s bt e bt b e e b e s b £ et e ek e e R b e e h e e bt e E e oAb e eh £ e b e e b e e m b e eh e e be e b e e bt eheenbeebeenbesbeenenbeen 684
W. H. Siew, K. Y. Liu, R. W. Stewart, Q. L. Shandong

OPTIMAL SIZING OF CAPACITOR BANKS AND DISTRIBUTED GENERATION IN

DISTORTED DISTRIBUTION NETWORKS BY GENETIC ALGORITHMS .......coooiiiiiiiceieccse e 687
1. Mady

FUZZY SETS- BASED VOLTAGE CONTROL STRATEGY FOR RADIAL DISTRIBUTION

SYSTEMS BY GENETIC ALGORITHM ..ottt bbbt n e n e s 691
I. B. Mady

IDENTIFICATION OF GROUND FAULTS ACCORDING TO THE ANALYSIS OF

ELECTROMAGNETIC FIELDS OF MV LINES ..ottt 695
L. Pospichal, K. Hoder, D. Pernica, D. Topolanek, R. Vanek, M. Horak

VOLTAGE RISE SUPPRESSION BY REACTIVE POWER CONTROL WITH COOPERATING

PHOTOVOLTAIC GENERATION SYSTEMS ...ttt sttt st st nne e snae et e nnaeenneesneas 699
M. Hojo, H. Hatano, Y. Fuwa

STRATEGIES FOR THE CONTROL OF MULTIPLE DISTRIBUTED GENERATION SCHEMES.................. 703
S. Jupe, P. Taylor

DYNAMICAL THERMAL MODEL OF OIL TRANSFORMER PLACED INDOOR.........ccccceiveiiiiieesie e 707
Z. Radakovic, S. Maksimovic

EARTH FAULT DISTANCE PROTECTION. ....ooiii ittt ettt se et e et snte e staesnaaesneesnaeesnaesnsaenneeannas 711

G. Achleitner, L. Fickert, C. Obkircher, M. Sakulin



ANALYSIS OF POWER FREQUENCY ELECTRIC FIELD FOR THE BUILDINGS UNDER THE

HIGH VOLTAGE OVERHEAD LINES ...ttt sttt st sae et e snae e taesnaaenaeesnaneneennseeneeaneas 715
Zhujinglin, Mengyu
RESONANT GROUNDED GRIDS - QUO VADIS!I? ..ottt ettt st saa e sna e snaeestaesnaeennneaneas 719

L. Fickert, G. Achleitner, E. Schmautzer, C. Obkircher, C. Raunig

RISK ASSESSMENT AS AN INTEGRATED PART OF DISTRIBUTION SYSTEM

REINVESTMENT ANALY SIS ..ottt bbbt bbbt b e et b e sb e bt e e b e e b e e e nne s 723
O. Gjerde, D. E. Nordgard

ANALYSIS OF A CLOSED LOOP CONTROL FOR CURRENT UNBALANCE COMPENSATION

BASED ON AC/AC CONVERTERS ..ottt ettt ettt ettt te et e st e et e e ete e sate e be e ste e e eteesateebeeeseeesreesnteenres 127
P. Marino, G. Raimondo, G. Torre
NEW SOLUTIONS IN EDP DISTRIBUICAO MEDIUM VOLTAGE OVERHEAD LINES......c...ccooiiviieiiiieens 731

A. Cardoso, J. Cardoso, J. Figueiredo, N. Mendes

IDEA : A GIS-BASED MULTI CRITERIA DECISION PLATFORM TO EVALUATE DER

INTEGRATION .ttt b et h bbb e b b e bt e b e e E e e R e e bt e bt e bt e R e e bt s b b e b e e b e e b sb e e et e e b bt 735
M. Stifter, C. Mayr, H. Brunner

THE CONDITION ESTIMATE OF POWER TRANSFORMER BASED ON ROUGH SET

L L0 OSSR 739
Weizheng Zhang, Lanjun Yang, Yanming Li, Fazhan Liu, Chunyan Ma
CIRCUIT-BREAKER RMU IMPROVES MV/LV TRANSFORMER PROTECTION.......ccccoeiiieeeceere e 743

J.-M. Biasse, Y. Chollot, J. Tobias

ECONOMICS AND ENVIRONMENTAL IMPACTS OF REDUCING DISTRIBUTION CABLE

I 1S 1S PP RRR 147
G. Le Poidevin, P. Cunningham

ADVANCED ENGINEERING TOOLS FOR NEXT GENERATION SUBSTATION AUTOMATION

SYSTEMS: THE ADDED VALUE OF IEC 61850 AND THE INPACT PROJECT .....ccooeviiieeeseeeee e sen e 751
R. Paulo, A. Carrapatoso, M. Lemos, R. Bernardo, J. Campos

IMPACT OF DISTRIBUTED GENERATION ON LOSSES, DRAW OFF COSTS FROM

TRANSMISSION NETWORK AND INVESTMENTS OF THE FRENCH DISTRIBUTION

NETWORK OPERATOR ERDPF ..ottt sttt sttt assesbe ek et s be s e st e eneenbeesaenbeanees 755
P. Loevenbruck, A. Sacre

INTELLIGENT NODES IN DISTRIBUTION SYSTEMS-TRANSITION FROM RADIAL TO

LAY L @ ] = N I L PSS 759
R. De Graaff, J. Duarte, W. Kling, P. Vaessen
ASSESSING THE QUALITY OF SERVICE OF POWEL'S NETBAS AT ANORDIC UTILITY .o, 763

P. Narman, U. Franke, L. Nordstrom

QUASI-STEADY STATE CHARACTERIZATION OF INDUCTION MACHINE BEHAVIOR

UNDER VOLTAGE SAG AND MOMENTARY INTERRUPTION CONDITIONS ........cooiiieiieeie e 767
L. Anass, M. Abdelrahman, M. A. L. Badr

A NOVEL STATE ESTIMATION METHOD BASED ON QUALITY TAG FOR DISTRIBUTION

LI L I @ T3 T PSSR 771
Weiwei Xu, Dong Liu, Rong Lu, Jidong Qiu, Huaming Pan, Zhong Wei
THE DEVELOPMENT OF 25.8 KV CLASS SOLID INSULATED SWITCHGEAR.......cccooi i 776

Jong-Hyuk Lee, Ji-Hoon Ma, Gyung-Suk Kil

THE REACTIVE POWER COMPENSATION ANALYSIS SYSTEM OF SUBSTATION BASED

ON TYPICAL DAY LOAD CURVE ..ottt ettt sttt st sbe et sb et be et sbe e b be e b e s beeaesbeenbenbeenes 780
Xiaobo Zhou, Junmin Zhang

STATISTICAL ANALYSES OF THE DISTRIBUTION AND THE ANNUAL TREND OF

HARMONIC VOLTAGE IN JAPAN ... oottt ste st e e st e st ste e e steesseeanbeesbeeeteesnbeebeesnaeesneennreenres 784
K. Yukihira

A NEW METHOD TO ELIMINATE DG'S NEGATIVE EFFECTS ON THE EXISTING

DISTRIBUTION NETWORK PROTECTION ..ottt ettt et ae st e snte et esnaaesneesnnaesnaesnnaenneeannas 788
Hui Wang
DER PROFITABILITY, DISTRIBUTION NETWORK DEVELOPMENT AND REGULATION ......ccccovvvviiiennnnn 792

J. Deuse, K. Purchala

DESIGN CRITERIA FOR ELECTRICAL NETWORKS UPON INSTALLATION OF WIND

POWER PRODUCTION ...ttt ettt e s ittt e e st e e e et e e e s abe e e s te e e e e bbeeesabaee e teeeeasabeeesabeeeabseeeassreeesnbaeeantneeanses 796
A. Ekberg, J. Hasselstrom

DISPLACEMENT VOLTAGES IN RESONANT GROUNDED GRIDS CAUSED BY CAPACITIVE

(O 181 = I | TSSOSO SP RSP 800
C. Raunig, E. Schmautzer, L. Fickert, G. Achleitner, C. Obkircher



THE BEHAVIOR OF POWER DISTRIBUTION FEEDER DIPS .....c.oooiiiiieiiee e 804
F. Zavoda, M. Bollen, M. Tremblay

DEVELOPMENT OF PROTECTION SYSTEM FOR AUTONOMOUS DEMAND AREA POWER

SYSTEM-DEMONSTRATION TEST OF ISOLATED OPERATION METHODS FOR NON-

FAULT SECTION IN DISTRIBUTION LINE FAULT ..ottt 808
S. Uemura, N. Okada, H. Kobayashi

REGULATION OF QUALITY OF SUPPLY - AN INNOVATION DRIVING FORCE? NOVEL

EQUIPMENT FOR REDUCING CUSTOMERS' INTERRUPTION COSTS BY BYPASSING

SWITCHES DURING MAINTENANCE. ... .ottt sb ettt se e b bt e beabe et e saeennesneenennis 812
K. Samdal, G. Solum, L. W. Ramslie

EVALUATION OF THE SUCCESSIVE RESTORATION OF ELECTRICITY SUPPLY TO

CUSTOMERS IN DISTRIBUTION NETWORKS IN CONNECTION WITH THE REGULATION

OF ELECTRICITY SUPPLY CONTINUITY L.ttt ettt 816
P. Skala, V. Detrich, S. Grulling

EXPERIMENTAL STUDY OF PROTECTION MEASURES FOR PREVENTING 10 KV

INSULATED CONDUCTORS FROM BREAKAGE CAUSED BY LIGHTNING STROKE.........cccccocveiiiiiiienine 820
Z. M. He, W. J. Chen, H. B. Shen

ENABLING A NATIONAL SERVICE PROVIDER MARKET FOR DISTRIBUTION NETWORK

IMAINTENADNGCE ... ..ottt bttt b e st e bt e st e e bt e st e e b e a8 £ e bt eR b e A bt e b e ekt ehb e eb e e h e e bt et e s be e st e ek e enbenbenbeebeanean 824
K. Samdal, D. E. Nordgard, K. Espeland, G. Solum

FULL SUBSTATION MONITORING ... ...ootititiiiite ittt h ettt ab ettt eb et n e 828
J. Farrero, R. Villafafila-Robles, J. L. Velasquez, G. Nicolau, S. Galceran-Arellano, A. Sudria-Andreu, P. Lloret,
A. Sumper

IEC 60870-5-104 AS A DRIVER TO EVOLUTION OF SUBSTATION AND DISTRIBUTION

AUTOMATION AT EDP ..ottt h et b e e e bt e A e e e b e e R b e eb e e R e e ab e eR b e nbe e b e ekt eaeenbeebbeabeanreneenreen 831
P. Gama, A. G. Varela, W. Freudenberg

DYNAMIC RESPONSE OF DISTRIBUTED SYNCHRONOUS GENERATORS ON FAULTS IN

HY AND MV NETWORKS. ...ttt b b bttt b bt bbbt b e bt bbb et ese bt e 835
E. Becirovic, M. Kusljugic

BENEFITS OF ENERGY STORAGE IN POWER SYSTEMS WITH HIGH LEVEL OF

INTERMITTENT GENERATION . ..ottt ettt e e be e 839
Kejun Qian, Chengke Zhou, Zhaohui Li, Yue Yuan

INTEGRATION OF DSO CONTROL SYSTEMS AND TSO AUTOMATIC LOAD SHEDDING

SYSTEM TO IMPROVE THE SECURITY OF THE NATIONAL GRID.....cccciiiiiiiiiie e 843
G. Di Lembo, V. Agnetta, G. Fiorenza

SECURITY AND LIFESPAN IMPROVE THE PERFORMANCES OF HV/LV TRANSFORMER

SUBSTATIONS .ttt bbbt h b et et h e bbb A E bt a e b e R e bbbt et h e e bbb et e b e bt et 847
T. Cormenier, P. Bailly

REDUCTION OF POWER LOSSES AND CO2 EMISSIONS: ACCURATE NETWORK DATATO

OBTAIN GOOD PERFORMANCES OF DMS SYSTEMS ... 852
G. Di Lembo, P. Petroni, C. Noce

POWER QUALITY SURVEY IN PROGRESS ON THE MV ENEL NETWORK: ANALYSIS OF

GATHERED D AT A ettt bbbt s ekt e s b e e b e e s e e e b e e R b e e b e e s b e b e oAb e eh £ et e ke e n b e s bt e st e e be e b e s bt e sbenbeenbenbeenes 856
G. Valtorta, L. D'Orazio, S. Sartore, E. De Berardinis

AN EXPERIMENTAL INVESTIGATION OF SWITCHING TRANSIENTS IN A WIND-

COLLECTION GRID SCALE MODEL IN A CABLE SYSTEM LABORATORY ....cociiiiiiiieiieeseeeee s 860
M. Reza, H. Breder, L. Liljestrand, A. Sannino, T. Abdulahovic, T. Thiringer

SUPERVISION DASHBOARDS TO MONITOR SYSTEM AND NETWORK PERFORMANCES

AT LOCAL AND NATIONAL LEVEL ...ttt bbbt n e b sbe s e e nne e 864
C. Baldi, C. Noce, P. L. Petroni

CUSTOMER DISSATISFACTION INDEX (CDI): PILOT USE IN NETWORK PLANNING..........ccccevvnniirnnn 868
A. Holm, J. Pylvanainen, P. Owe, H. Paananen, M. H. J. Bollen

DEMAND MANAGEMENT COMMUNICATIONS ARCHITECTURE .....cccociiiiiieeeee e 872

R. Mora, A. Lopez, D. Roman, R. Sanz, F. Lobo, F. Carmona, D. Mora, A. Cabello, A. Sendin, |. Berganza
FAULT CURRENT SOURCE TO ENSURE THE FAULT LEVEL IN INVERTER-DOMINATED

NETWWORKS . ...ttt e e e e e ettt e e e ette e e ebeeeeeteee e e beeeesabeee e beeeeasseeeesabeeeanbesaeassseeeaabeeeaassaeeassseeesnbeeesnbesaaanes 876
F. Van Overbeeke
RESEARCH OF SERVICE CONDITION IMPACTS ON CABLE POLYMER INSULATION.......cccccooviieiiiiieens 880

Y. Solovyev, A. Tadzhibaev
BELGIAN WALLOON ELECTRICITY DISTRIBUTION NETWORK TURNING CONTROL AND
PROTECTION INTO THE FUTURE.......cct ittt ettt ettt e e sae e s b e e te e sateebeesaneesbeesnbeereearnas 884
O. Durieux, F. De Wouters De Bouchout



PROBABILITY DISTRIBUTIONS OF RELIABILITY INDICES OF ELECTRICAL

DISTRIBUTION NETWORKS ... .ottt ettt s bt e e ettt e e e etb et e sabeeeaabeeeeesteeesabeeeabbaeaasreeesabeeeabanaaanes 887
S. Krahl, S. Ohrem, H.-J. Haubrich
LOCAL VOLTAGE CONTROL OF PVS IN DISTRIBUTION NETWORKS ......cooii ittt 891

T. Tran-Quoc, T. M. C. Le, C. Kieny, N. Hadjsaid, S. Bacha, C. Duvauchelle, A. Almeida
PERFORMANCE OF NOVEL NEUTRAL ADMITTANCE CRITERION IN MV-FEEDER EARTH-

FAULT PROTECTION ...ttt stt e ettt s et e e e bt e e e et e e e s abe e e s abaeeeastbeeesabaee e teseeasbbeeesabeeesbeeeeassbeeesabaeesntneeannes 895
A. Wahlroos, J. Altonen

DEVELOPMENT OF A METHODOLOGY FOR FORECASTING ELECTRICITY-PRICE SERIES

TO IMPROVE DEMAND RESPONSE INITIATIVES. ... .ottt ettt sttt et e e 899

A. Guillamon, M. C. Ruiz, A. Gabaldon, S. Valero, C. Alvarez, M. Ortiz
VOLTAGE DISTORTION IN LARGE-SCALE MV AND HV DISTRIBUTION NETWORKS:

HARMONIC ANALYSIS AND SIMULATION....ccttititeieiitineste ettt nbeane s 906
C. Santos, L. Jorge, A. Blanco, F. Bastiao, L. Ferreira, P. Carvalho, F. Carvalho
STORAGE DEVELOPMENT FOR HOUSEHOLDS WITH SOLAR PANELS .......ccoooiieee 910

G. Mulder, E. Peeters

METHODS FOR MAINTENANCE AND REINVESTMENT STRATEGY MAKING IN

DISTRIBUTION SYSTEIMS ...ttt et e e e e e et e e e e bt e e e e ete e e e sabee e e ateeeeesbteeesabeeesbeeeeassbeeesabeeaaaseeaaanes 913
M. D. Catrinu, A. Nybo, M. K. Istad

TARGET PLANNING OF ELECTRICAL DISTRIBUTION GRIDS AS A FUNDAMENTAL

MODULE FOR A SUCCESSFUL ASSET MANAGEMENT ..ottt 917
L. Jendernalik, C. Mensmann, H. Wohlfarth
METHODS FOR DETERMINING WORST-SERVED CUSTOMERS ...t 921

T. Tersztyanszky

OPTIMIZING DISTRIBUTION OPERATION, CONTROL AND DEVELOPMENT BY USING

AMM DATA AND INFRASTRUCTURE ...ttt sttt e s e e s e snaneaeenneeeneenneas 925
O. Devaux, P. Bredillet, F. Gorgette, C. Auneau

NEW CRITERIA FOR INSULATED SUBSTATIONS IN RURAL AREAS IN MEDIUM VOLTAGE

CABLE NETWORKS IN SWEDEN.......c.ooiiiiiiiiiie ettt ettt et 929
A. Larsson, A. Pikkert, S. Konsberg
VOLTAGE OPTIMIZATION OF A LV MICROGRID WITH DERS: FIELD TEST .....ccooiiiiiiiieiiiecseeee 933

D. Moneta, M. Marciandi, C. Tornelli, P. Mora

AN OPTIMAL BASED IRP/DSM FORMULATION FOR ELECTRIC UTILITIES IN

TRANSITION TO A LIBERALIZED ELECTRICITY MARKET ...ttt 937
M. S. Elsobki

ON THE REPLACEMENT OF SF6 BY AIR IN INTERNAL ARC TESTING OF MV SF6

INSULATED SWITCHGEAR ..ottt st b ettt h bt bt e bt b e b s bt et b e et e nbe e e sbe e benne e s 941
R. P. P. Smeets, P. P. Leufkens, J. A. A. N. Hooijmans, N. Uzelac, P. Milovac, D. Kennedy, G. Pietsch, K.
Anantavanich

THE TESTING OF VACUUM GENERATOR CIRCUIT BREAKERS .......cooiiiiiiteie et 945

R. Smeets, H. T. Paske, S. Kuivenhoven, J. Jager, N. Anger
NEW TECHNOLOGICAL CHALLENGES OPERATING THE 110 KV, 16.7 HZ GRID FOR

RAILWAY POWER SUPPLY IN GERMAINY ..ottt ettt ette e s taa e etta e e s atve s e aabaaesenbeeesnbaeesenbaeeannes 949
K. Weiland

EXPERIMENTAL STUDY ON EXTINGUISHING ARC PERFORMANCE IN DIFFERENT TYPES

OF ARC SUPPRESSION COILS ... oottt ettt ettt e e s b e e e e s bt e e e e bt e e e st e e e e abba e e e sabe e e sataeesateaeens 952

Hai-Kun Chen, Xu Cai
FAULT ISOLATION IN OVERHEAD DISTRIBUTION NETWORKS: NEW DEVELOPMENTS IN

OUTDOOR FAULT DETECTORS ... .ottt sttt ettt s ae et essaaesteeasteesseeasteesseeasteesseeanseeasenenseesneeanseeanenensenans 957
F. Bignucolo, R. Caldon, M. Berton, L. Michielutti
LIMITS TO DISPERSED GENERATION ON ITALIAN MV NETWORKS ......cooiiiiie e 961

M. Delfanti, M. S. Pasquadibisceglie, M. Pozzi, M. Gallanti, R. Vailati
INVESTING IN INNOVATION: A KEY STRATEGY TO ENSURE A SUSTAINABLE FUTURE

FOR EDF ENERGY NETWORKS......cooit ittt sttt et stee st e sbeeenteesneeanbeesbeeesteesnbeenbeessaeeneennneennes 965
M. Michel

ENERGY EFFICIENCY IN RAILWAYS: ENERGY STORAGE AND ELECTRIC GENERATION

IN DIESEL ELECTRIC LOCOMOTIVES ... .ottt ettt ta et ste e taessta e snaeanteessaeansaessaeansessnseanseensanenneean 969
E. Agenjos, A. Gabaldon, F. G. Franco, R. Molina, S. Valero, M. Ortiz, R. J. Gabaldon

CONDITION BASED MAINTENANCE STRATEGY TOOLS FOR POWER CABLE SYSTEMS.........ccccccvevea. 976

N. N. Srinivas



DESIGN AND ECONOMY OF RENEWABLE ENERGY SOURCES TO SUPPLY ISOLATED

LOADS AT RURAL AND REMOTE AREAS OF EGYPT ..ottt snaa e nneeaneas 980
A. Gado, A. El-Zeftawy
MAGNETIC FIELD LEVELS NEAR UNDERGROUND DISTRIBUTION SYSTEMS........cccccove v 984

A. Turgeon, M. Bourdages, L. Richard, J. Giroux, L. Houde

ADDRESS: SCENARIOS AND ARCHITECTURE FOR ACTIVE DEMAND DEVELOPMENT IN

THE SMART GRIDS OF THE FUTURE ...ttt ettt et e et e e e et a e e e tae e e snaeeas 988
E. Peeters, R. Belhomme, C. Batlle, F. Bouffard, S. Karkkainen, D. Six, M. Hommelberg

WIDE AREA CONTROL STRATEGY FOR MULTIPLE VSC-BASED DC LINKS

INTERCONNECTING DISPERSED WIND FARMS ... ..ottt ettt s et e e e aae e e eare e e snreee s 992
S. Gonzalez-Hernandez, E. L. Moreno-Goytia, O. Anaya-Lara, G. P. Adam

DYNAMIC SIMULATION OF A 110-KV-NETWORK DURING GRID RESTORATION AND IN

ISLANDED OPERATION. ...ttt ittt ettt e et ite st e sbe st e e sae e st e e s be e e abeesbseeabeestaeebeesabeeabeeaseeesbsesnbeeateeesteesnbeenreesrnes 996
M. Weixelbraun, H. Renner, R. Schmaranz, M. Marketz

FLEXIBLE VOLTAGE CONTROL IN DISTRIBUTION NETWORKS WITH DISTRIBUTED

GENERATION-MODELLING ANALYSIS AND FIELD TRIAL COMPARISON ......cccocviiiiiienieceeree e 1000
M. Fila, J. Hiscock, D. Reid, P. Lang, G. A. Taylor
EVALUATION OF A WAVEGUIDE SYSTEM FOR IEC61850 COMMUNICATION........ccoviiienieeir e e 1004

K. Landernas, J. Kjellsson

AVOIDANCE OF MV SWITCHGEAR FAILURE CASE STUDIES OF ON-LINE CONDITION

IMIONTTORING. ..ottt e s et e e st e e b e e s tbe e sbeeaabeeabeeesbeesaseeabeeabeeebeeaabeenbeeeseeesabesabeeateessneesasesnreesreenn 1008
C. Walton, S. Carter, M. Michel, C. Eastham

SECTIONALIZING OF LOW-VOLTAGE OVERHEAD GRIDS IN LOW LOAD DENSITY AREAS

AS THE METHOD FOR SUPPLY QUALITY IMPROVEMENT ......ccoiiiiiiii s 1012
N. Rajakovic, V. M. Shiljkut, D. Nikolic
BALANCE BETWEEN TEST RESULT AND ANALYSIS FOR MEDIUM VOLTAGE SYSTEM.........ccccceviee 1016

V. Vadivel, D. Manna

AN ESPRIT AND DFT-BASED NEW METHOD FOR THE WAVEFORM DISTORTION

ASSESSMENT IN POWER SYSTEMS ... .ottt ettt te e st e e ebe e s bt e e be e sateeabeesnreesreesnteenns 1020
A. Bracale, G. Carpinelli

EXPERIMENTAL CORRECTION OF TRANSFORMER LOSSES, WHICH OPERATES IN

HARMONIC REGIME.........oooiii ittt ettt e e et e e e st e e e et b e e e e bt e e e e be e e e e bbee e e bbe e e sabeeeaataeeeeiabeeesabeeeatneeeas 1024
I. Felea, N. Rancov, V. Has

APPLICATION OF THE AUTOMATIC CONTROL TECHNOLOGY FOR ENERGY

CONSERVATION OF THE AIR-CONDITIONING SYSTEM IN SUBSTATIONS IN SHANGHAII ................... 1028
Weibin Wang, Bin Hua

USING CONTINUOUS STATE ESTIMATION IN GRID PLANNING ......ccoiiieiie e se e 1032
P. Vinter

POWER SUPPLY STATION FOR AUXILIARY SERVICES IN PRIMARY SUBSTATIONS.......cccccevvviiinininns 1036

R. Calone, G. Di Lembo, A. Fatica

SMART MULTIMETERING AND DUAL FUEL TARIFFS FOR INTEGRATING ACTIVE

CUSTOMERS IN SMARTGRIDS . ...ttt sttt e st e et e st e e st e snteeseeasteenneeanteennanenteennaeannes 1039
G. Mauri, D. Moneta, C. Bettoni, G. Colombo

REDUCTION OF SUPPLY INTERRUPTIONS DURATION BY MEANS OF LOW VOLTAGE

NETWORK REMOTE CONTROL: FIRST RESULTS OF ENEL DISTRIBUZIONE

EXPERIMENTATION L.ttt sttt sttt sttt st et s bt a4k e b e s b4 a4 e b e et e b b e ke e b e et e a bt e nbeebeenbesneenaenbeans 1043
M. Dota, L. Giansante

THE ROAD TO COMMON ASSESSMENT METHODS FOR DISTRIBUTION NETWORK

L@ L 1 Y1 PSPPSRI 1047
P. Migaud, A. Kirche, R. Grimaldi, A. Walsh, I. Naylor

OPTIMAL CAPACITOR PLACEMENT IN DISTRIBUTION SYSTEM CONSIDERING MUTUAL

COUPLING, LOAD UNBALANCING AND HARMONICS .......oc ittt ettt ne st sta e aa e 1051
1. V. Zhezhelenko, A. V. Gorpinich, T. M. Khalil

RELIABILITY-BASED PLANNING IN RURAL AREAS; GOALS, METHODS,

PRIORITIZATION, AND FOLLOW-UP AT FORTUM DISTRIBUTION .......cccoiitiiiiiiiieie e 1056
P. Bengtsson, L.-A. Persson, K. Oberger, J. Hasselstrom

SMART GRIDS: PRELIMINARY MV NETWORK MODEL USING REAL TIME DIGITAL

SIMULATOR AND REAL DEVICES IN A CLOSED LOOP CONTROL .....cccoiiiiiiieee e 1060
R. Calone, E. De Berardinis, L. Delli Carpini, C. Noce, P. Paulon, G. Sapienza, G. Scrosati



A LOW-COST HIGH-PERFORMANCE MV SWITCHGEAR FOR USE IN REMOTE-

CONTROLLED MV/LV SUBSTATIONS: FIRST RESULTS OF ENEL DISTRIBUZIONE

EXPERIMENTATION ..ottt ettt ettt e bt e e ettt e e e thb e e e sabe e e e bbeeeebbeeesabaaeaabeeeeebbeeesabeeesaseeeeenbeeesabeeestaeeean 1064
L. Giansante, M. Dota

AN INNOVATIVE INTEGRATED CURRENT/VOLTAGE SENSOR FOR OUTDOOR FAULT

(3] I =T O O] 3 T TP 1067
R. Calone, A. Cerretti, G. Di Lembo, L. Giansante
VIDEO MONITORING APPLICATION TO PRIMARY POWER STATIONS ..ot 1072

A. Accardi, E. Di Marino, L. Ottaiano, R. Corgiolu, P. M. Gioacchini, P. Rossi
INTEGRATION OF PROCESS-SIDE ENERGY STORAGE AND ACTIVE DISTRIBUTION

NETWORKS: TECHNICAL AND ECONOMICAL OPTIMISATION ..ottt 1075
S. Barsali, D. Poli, S. Scalari, L. Carradore, R. Turri

EXTENSIVE MEASUREMENTS AND CLASSIFICATION OF PQ ASPECTS IN MV NETWORKS............... 1079
F. Provoost, S. Cobben, W. Van Buijtenen

A REAL CASE OF SELF HEALING DISTRIBUTION NETWORK ......oooiiiiiii ettt 1083
K. S. Rasmussen

DISTRIBUTION NETWORK PLANNING FOR HIGH LOAD DENSITY AREAS ... 1087
M. Hable

STUDY OF THE HARMONIC BEHAVIOUR OF PWM CONVERTERS UNDER DISTORTED

VOLTAGES ...ttt e e ettt e e et e e e st ee e s ebae e e ettte e e aabeeesbeeeeasbeeeesabeeesbaeeeasbteeesabeeeabaseeasbaeesaabeeesnteseanes 1091

M. De Witte, Y. Pankow, E. De Jaeger
LOW VOLTAGE MAINS CABLES: WORKING TOWARDS A COMMON OPTIMISED DESIGN

FOR BOTH ERDF AND EDF ENERGY ...ttt ettt sttt stt e a e e e be e e e sate e e antaa e e snbae e sbaeaesnneaeaas 1095
Y. Brument, J.-L. Fau, C. Guillaume, P. Williams
INNOVATIVE 11-25 KV ALUMINUM-STEEL OVERHEAD CONDUCTOR ....ccocooiiiiiieeceee e 1099

R. Emma, F. Bolani, M. De Nigris, R. Berti, R. Fava, D. Valori, G. Civili

INCREASING QUALITY OF SUPPLY OF EDP THROUGH OPTIMAL AND STRATEGIC

DISTRIBUTION AUTOMATION DESIGN ...ttt sttt b et sbe st nbe e nne e nbe e 1103
R. Oliveira, G. Bloemhof, A. Blanquet

TRANSIENT CURRENT BASED EARTH FAULT LOCATION FOR DISTRIBUTION

AUTOMATION IN NON-EFFECTIVELY EARTHED NETWORKS ..ot 1107
Xu Bingyin, Ma Shicong, Xue Yongduan, P. Gale

RESULTS OF MONITORING OF AMR SYSTEMS IN NORWAY': ANALYSIS OF METERED

DATA AND DEFINITION OF THE PERFORMANCE PARAMETERS. ...t 1112
A. Z. Morch, I. Graabak, N. Feilberg

OPERATION OF ELECTRICAL EQUIPMENT IN DISTRIBUTION NETWORKS ON THE BASIS

OF ITS TECHNICAL LIFE ASSESSMENT ...ttt sttt st a e sbe et st sa e b ennenbe e 1116
D. A.reev, A. N. Nazarrychev, A. |. Tadzhibaev
UNLOCKING THE HIDDEN POTENTIAL OF ELECTRICITY DISTRIBUTION GRIDS .........ccccoiiiiiiiniennns 1119

E. Veldman, M. Gibescu, A. Postma, H. Slootweg, W. Kling

INCREASING VOLTAGE HEADROOM FOR THE CONNECTION OF DISTRIBUTED

GENERATION: SITE TRIALS OF THE SUPERTAPP N+ AVC RELAY ...ociiiiiiiiitieeeeee e 1123
D. Roberts, J. Hiscock, A. Creighton, N. Johnson, T. Moore, A. J. Beddoes

DISTURBANCE EMISSION LEVEL ASSESSMENT TECHNIQUES (CIGRE / CIRED JOINT

WORKING GROUP C4-109) ....uitiiieieietieieete st stesteie ettt stestesseteseeseasessessessessessestesaasessessessessessessassasessessessensesssnsasessens 1127
E. De Jaeger

IMPROVING THE POWER QUALITY AND POWER RELIABILITY BY ENERGY STORAGE

TECHNOLOGY - THE PRACTICE OF SMEPC ...ttt 1131

Zhang Xueging, Zhang Yu

DEVELOPING A MAINTENANCE AND REPLACEMENT CABLING STRATEGY FOR

MEDIUM AND LOW VOLTAGE OVERHEAD LINES - APRACTICAL APPROACH.........cccooeiiiieecieeei, 1135
W. Schaffer, M. Armellini, T. Rieder

INTRUDING A SUBSTATION? - IT NETWORK SECURITY IN POWER SYSTEMS A GUIDE

FOR PRACTICAL IT BASED ARCHITECTURES ..ottt 1139
B. Haberler, M. Langerreiter, G. Achleitner, K. Voit

DEVELOPMENT OF DISTRIBUTION TRANSFORMER BASED ON NEW AMORPHOUS

A. Sato, H. Terada, T. Nagata, S. Kurita, Y. Matsuda, K. Fukui, D. Azuma, R. Hasegawa

A NEW TECHNIQUE IN DISTRIBUTION NETWORK RECONFIGURATION FOR LOSS

REDUCTION AND OPTIMUM OPERATION ...ttt ettt ettt a bt e e aae e e satee e s aae e e enbaesstaeeesnnaeeean 1147
F. Hosseinzadeh, B. Alinejad, K. Pakfar



ENERGY BALANCE IN THE NEW ELECTRICITY BUSINESS CONTEXT ....ocoiiiiiiiie et
L. V. Da Cunha, C. Abreu, H. Oliveira

INNOVATIVE SYSTEM INTEGRATION FOR OUTAGE COMMUNICATION........ccooiieeieee e
J. Kuru, J. Haikonen, J. Myllymaki

SENSOR-BASED HV ELECTRIC ENERGY METER AND ITS APPLICATION ....ccccooiiiiiiee e
Rong Bo

ADDRESSING MICROGENERATION IN PORTUGAL - IMPLEMENTING EFFECTIVE

TECHNICAL AND COMMERCIAL SOLUTIONS FOR NETWORK INTEGRATION AND

MARKET OPERATION, ACCORDING TO NEW REGULATORY ISSUES ...
L. V. Da Cunha, C. Abreu, J. C. Teixeira, M. E. Guimaraes

WILLING-SELLER/WILLING-BUYER MODEL INSOUTH AFRICA ..ottt
P. Tuson

MULTI-OBJECTIVE PROGRAMMING TO MAXIMIZE THE PENETRATION OF

DISTRIBUTED GENERATION IN DISTRIBUTION NETWORKS. ..ottt
G. Celli, E. Ghiani, S. Mocci, F. Pilo

INFLUENCE OF NETWORK EVENTS ON PARTIAL DISCHARGE ACTIVITY AND CABLE

C. Smith, M. Michel

SERVICE PURCHASING IN ELECTRICITY DISTRIBUTION NETWORK SECTOR .......ccocviiieiiieecie e
S. Viljainen, K. Tahvanainen, P. Trygg, P. Jarventausta, A. Aminoff, I. Lappetelainen, J. Partanen

CONTRIBUTION OF LOCAL VOLTAGE REGULATION TO ABETTER INSERTION OF DG IN

DISTRIBUTION GRIDS ......oiiiiitiiii ittt sttt be et she etk e s be s b e e be e ke e be s beebe st e et e sbeenbesbeenbenneenaentean
J. Duval, G. Delille, J.-L. Fraisse, X. Guillaud

INTEGRATION OF DISTRIBUTION AND GENERATION: A LEVER TO IMPROVE THE

SYSTEM EFFICIENCY WITH A PROPOSAL OF REGULATORY CHANGES .........cooviiie e
A. A. Vargas, A. Gomez-Exposito, J. R. Santos, A. B. Soler

MEASUREMENT OF PARTIAL DISCHARGES AS A DATA SOURCE SUPPORTING POWER

CABLE NETWORK MANAGEMENT ..ottt ettt e te et e s taestaeaste e s taaanbaesnaeeteesneaeneeaneas
A. Rakowska, K. Siodla, S. Noske

ENERGY STORAGE SYSTEMS IN DISTRIBUTION GRIDS: NEW ASSETS TO UPGRADE

DISTRIBUTION NETWORKS ABILITIES ...ttt st sttt snae et snaeenaesnaeennee s
G. Delille, B. Francois, G. Malarange, J.-L. Fraisse

INCORPORATING SHORT INTERRUPTIONS AND TIME DEPENDENCY OF INTERRUPTION

COSTS IN CONTINUITY OF SUPPLY REGULATION ...ttt ettt see et snae et sran e sneesnaeesaaesnaaenneeanes
G. Kjolle, K. Samdal, K. Brekke

REAL EXPERIENCE WITH ACTIVE DER IN DISTRIBUTION NETWORKS ........ccocoiieie e
J. Marti, O. Abarrategui, A. Gonzalez

TOWARDS MV NETWORKS AUTOMATION......iiiititiiiiisie ettt sbe et sbe et sseesbassaeaesneas
O. Carre, E. Cerqueira

PROPAGATION OF VOLTAGE UNBALANCE FROM HV TO MV POWER SYSTEMS.......c.ccocvvivvviiiieeien
P. Paranavithana, S. Perera, R. Koch

AUTOMATED EXPANSION PLANNING FOR DISTRIBUTION PRICING ........ccocoiiieie e
V. Levi, D. Nedic, I. Povey, M. Kay

THE IMPACT OF RETAIL ELECTRICITY MARKET MODEL ON COMPETITION.......ccocviiievie e
S. Annala, S. Viljainen

A GENERALISED METHODOLOGY FOR EVALUATING VOLTAGE UNBALANCE

INFLUENCE COEFFICIENTS ..ottt sttt ettt sbe et sae b st e sbe e sa e sbe e s e s beese e ke an b e st e e s e e ebeenbenbeaseenbeanean
P. Paranavithana, S. Perera, R. Koch

INTEGRATED SOLUTION TO TARGET MV CABLE REPLACEMENT .....ooiiiiiii e
E. Chabod, E. Dorison, T. Espilit, M. Michel

MARGINAL COST-BASED PRICING OF DISTRIBUTION: A CASE STUDY .....cccii it sie e
V. Levi, I. Kockar, S. Brooke, D. Nedic

MEASUREMENT OF LINE IMPEDANCE AND MUTUAL COUPLING OF PARALLEL LINES

TO IMPROVE THE PROTECTION SYSTEM ..ottt sttt sttt bbb naesnen
L. Hulka, U. Klapper, M. Putter, W. Wurzer

DEMAND FORECASTING FOR OUTAGE, CONNECTIONS AND EXPANSION PLANNING OF

DISTRIBUTION NETWORKS ...ttt sttt sttt sst e st e st e e be e sn b e e be e e s teenbeesnbeenbeeeteesnbeeteeannes
V. Levi, R. Peacock, M. Costa, |. Povey, M. Kay

ASSESSMENT OF THE POWER TRANSFORMER INSULATION SYSTEM CONDITION BY

ABSORPTION - RESORPTION CURRENTS METHOD. ..ottt sve e e e saae e sraasaa e
G. Tanasescu, P. V. Notingher, L. M. Dumitran, I. Rusu, G. Batir



ANALYSING THE DIRECTING SIGNALS OF THE ECONOMIC REGULATION ....ccocviiiiieeie e 1247
S. Honkapuro, J. Partanen

COATING AND BARRIER WITHIN MEDIUM VOLTAGE GIS (GAS INSULATED

AT B O (] N SO 1251
T. Oyvang, S. T. Hagen

POWER QUALITY LEVEL IN 110 KV NETWORKS IN THE CZECH REPUBLIC..........cccccoiiiiiiniciiiice 1255
F. Kysnar, K. Prochazka, A. Herman

RIPPLE CONTROL IN THE CZECH REPUBLIC AND DEMAND SIDE MANAGEMENT .......ccoooiiiiiiiines 1259
A. Neuberg

FIELD MEASUREMENTS, MODELLING AND SIMULATION FOR HARMONIC ANALYSIS OF

A LARGE INDUSTRIAL POWER SYSTEM ..ottt sttt 1264
P. Doyle, O. Burke, W. Phang

THE FUTURE SUBSTATION - REFLECTION ABOUT DESIGN ..ottt 1268

F. Brandstrom, W. Lord

OPTIMAL PLACEMENT OF FACTS UNITS FOR MINIMIZING THE IMPACT OF VOLTAGE

SAGS IN POWER NETWORKS WITH HIGH WIND ENERGY PENETRATION .......cccociiiiieic e, 1272
M. Alonso, H. Amaris

REVITALIZATION OF REMOTE CONTROL CENTRE AT ELEKTRO PRIMORSKA

LTI AN A1 TSSOSO 1276
T. Slokar, Z. Toros, B. Njavro, A. Varzic
ERDF EXPERIENCE IN REDUCING NETWORK LOSSES .......cccooiiiiiiiiiiie et 1280

M. Oddi, F. Gorgette, G. Roupioz
ASSESSING THE POTENTIAL FOR ARC SUPPRESSION COIL TECHNOLOGY TO REDUCE

CUSTOMER INTERRUPTIONS AND CUSTOMER MINUTES LOST .....cooiiiiiiiiiierie e 1285
J. Sinclair, I. Gray
ACTUAL MAXIMUM CYCLIC CAPACITY OF INDIVIDUAL TRANSFORMERS.........ccccooiieieveeeece e 1289

P. E. Brookman
DISTRIBUTION STATE ESTIMATION BASED ON VOLTAGE STATE VARIABLES:

ASSESSMENT OF RESULTS AND LIMITATIONS . ... oottt ettt ve v e te e sve e sbaesnre e sraesnva e 1293
0. Chilard, S. Grenard, O. Devaux, L. De Alavaro Garcia

NON-INTRUSIVE ASSESSMENT OF STEEL TOWER FOUNDATIONS ...t 1297
P. E. Brookman, M. Bryce, D. Hughes

USING STRATEGIC MODELS IN ELECTRICITY DISTRIBUTION INVESTMENT PLANNING ................. 1301
M. Black, S. McDonald, M. Nicholson

PRACTICAL EXPERIENCE WITH FAULT LOCATION IN MV CABLE NETWORKS........ccccooveiievieieen 1305
F. Provoost, W. Van Buijtenen

USE OF WEB BASED PARTIAL DISCHARGE MONITORING TO EXTEND ASSET LIFE..........cccccovivvvennn. 1309

S. Goldthorpe, R. Ferris, S. Hodgson

MULTIOBJECTIVE OPTIMAL ALLOCATION OF CAPACITORS IN DISTRIBUTION

SYSTEMS: ANEW HEURISTIC TECHNIQUE BASED ON REDUCED SEARCH SPACE

REGIONS AND GENETIC ALGORITHIMS ..ottt e et e e st e e e et e e e e bre e e saaae e 1312
G. Carpinelli, C. Noce, D. Proto, A. Russo, P. Varilone

DEVELOPMENT OF A TEST PROTOCOL FOR A 15 KV CLASS SOLID-STATE CURRENT

LIMITER oottt ettt e e et e e e s b e e e ebbee e e bbe e e sabe e e e bbeeeesbeeeesabeeesbaeeeeabbeeesabeeeanbeeeeasaaeeenbaeeanbeaeannns 1316
A. Sundaram, M. Gandhi

THERMAL MASTERING OF MV/LV PREFABRICATED SUBSTATION ......cccciviiiiieieetece et 1324
P. Lepretre, D. Jacquier

OPTIMAL PLACEMENT OF AUTOMATION DEVICES IN ENEL DISTRIBUTION NETWORK .................. 1328
C. Noce

INTERNAL ARC SIMULATION IN MV/LV SUBSTATIONS .....ooooiioieceee ettt eve s veeeneas 1332
C. Besnard

VOLUME 3

PROBABILISTIC CHARACTERIZATION OF THE 110 KV POWER EQUIPMENTS

OPERATIONAL BEHAVWVIOUR ...ttt ettt e e et e ettt e e e ettt e e s ba e e e e aa e e e e eabe e e sabaeaaeabaeeeaabeeesnbeeeeanneas 1336
D. C. Secui, I. Felea, N. Coroiu

REDUCTION AND AGGREGATION FOR CRITICAL AND EMERGENCY OPERATION OF

DISTRIBUTION NETWORK IN PRESENCE OF DISTRIBUTED GENERATORS.........ccciv it 1340
T.L. Le, Q. T. Tran, O. Devaux, O. Chilard, R. Caire



CONDITION BASED MAINTENANCE ON MV CIRCUIT BREAKERS. ...t 1344
A. Galati, S. Cheli, P. Tuninetti, M. Maddaluno

MAXIMUM POWER POINT TRACKING FOR VARIABLE-SPEED FIXED-PITCH SMALL

WIND TURBINES ...ttt b ettt b bt bbb e e bt e b £ et e b e e bt ehe e b e e b e e n b e ebe et e s bs e b e nbt et e et e enbenbeenes 1348
G. Putrus, M. Narayana, M. Jovanovic, Pak Sing Leung
RISK BASED FINANCIAL ASSESSMENT OF VOLTAGE SAG MITIGATION OPTIONS..........ccoceieiviinenns 1352

J. Y. Chan, J. V. Milanovic, A. Delahunty

QUALITY OF SUPPLY DRIVEN INVESTMENT PLANNING AND REGULATORY SUPPORT

USING REPRESENTATIVE NETWORKS. ... ..ottt ettt e e e e e et te e e st e e e eaba e e ebaeeesabaaaeas 1356
A. Pais Da Silva, J. Ribeiro Da Silva, N. Clemente, L. Afonso, C. Alberto Santos

POWER ELECTRONIC LOADS WITH NEGATIVE DIFFERENTIAL IMPEDANCE IN A LOW

VOLTAGE DISTRIBUTION SYSTEM.....ooiiiiiii ettt ettt ettt ettt e st e e s etta e e e bae e s eabaeestbaeesabaeesabraeennnes 1360
P. J. M. Heskes, J. M. A. Myrzik, W. L. Kling

SOFTWARE TOOL FOR PLANNING THE AUTOMATION OF MV FEEDERS IN ENEL

DISTRIBUTION NETWORK ...ttt ettt s e ettt s b e e e s tb e e e e a e e e eabe e e e e beeeeeibteeesabeeeaataeeeebbeeesabeeaeaseeeeas 1364
G. Diminni, C. Noce, A. Ovarelli

FAILURES OF MEDIUM VOLTAGE CABLE JOINTS IN RELATION TO THE AMBIENT

TEMPERATURE ...ttt e ettt e e et e e e e ab e e e e bee e e eabeeeesabeeesbeeaeasteeeesabeeessbaeeasseeessabeeeanteseanes 1368
R. Jongen, E. Gulski, J. Smit

EVALUATION OF TECHNICAL LOSSES ESTIMATION IN LV POWER DISTRIBUTION

R ST I =117 S TSSOSO 1372
L. Queiroz, C. Cavellucci, C. Lyra

A METHODOLOGY TO REFINE THE TECHNICAL LOSSES CALCULATION FROM

ESTIMATES OF NON-TECHNICAL LOSSES ..... ..ottt sttt e st e e e e e e eaae e e satae e 1376
C. Donadel, J. Anicio, M. Fredes, F. Varejao, G. Comarela, G. Perim

NEUTRAL COMPENSATION AND NETWORK MONITORING - TEST FIELD EXPERIENCE IN

DETERMINING RESONANT POINT AND HOMOPOLAR PARAMETERS WITH ACTIVE AND

PASSIVE PULSE INJECTION.....cctii oottt ettt ettt ettt ettt e e s bae e s ettee e e ebbeeesabaeeaabaeeeeibbesesabeeeaasaseeessbeeesabeeesantaeens 1380
F. Ortolani, A. Leikermoser

GLOBAL SURVEY ON PLANNING AND OPERATION OF ACTIVE DISTRIBUTION

NETWORKS - UPDATE OF CIGRE C6.11 WORKING GROUP ACTIVITIES. ... 1384
C. D'Adamo, S. Jupe, C. Abbey

LIGHT SOURCES IMMUNITY TO SHORT VOLTAGE DIPS AND INTERRUPTIONS.......ccccoiiiiiieciene 1388
J. Drapela, J. Bok, J. Slezingr, J. Pithart

DISTRIBUTED AUTOMATION FOR BACK-FEED NETWORK POWER RESTORATION.......cccccevviiiieiiniene 1392

F. Mekic, Zhenyuan Wang, V. Donde, Fang Yang, J. Stoupis
OPTIMIZING MANAGEMENT AND OPERATION IN VERY DENSE DISTRIBUTION

NETWORKS (PROJECT OMDRCL).....coiiiiititiitiite ittt sttt sttt teabastesbesae st essesaabastesbesaessessesesnessenses 1397
P. Lucio, P. Paulo, M. Boucinha
ANALYSIS OF DISTRIBUTION LOSSES AND LIFE CYCLE CO, EMISSIONS..........cooiiiiiiieeeccee e 1402

M. Aten, R. Ferris
CONTINUITY OF SUPPLY IMPROVEMENT BY MEANS OF CIRCUIT BREAKERS ALONG

G. Valtorta, R. Calone, L. D'Orazio, V. G. Salusest
NETWORKS OPTIMIZATION WITH ADVANCED METER INFRASTRUCTURE AND SMART

E. Valigi, E. Di Marino
TARIFF STRUCTURE BASED ON A NEW DEFINITION OF CUSTOMER RESPONSIBILITY IN

POWER DISTRIBUTION SYSTEMS ...t bbb n e nre e 1414
F.S. El Hage, N. Kagan
PQ INDICES EVALUATION IN DISTRIBUTION NETWORKS USING AMR DATABASE ........ccocoiiiiieiinene 1418

D. Stanescu, I. Rosca, I. Blagu
INTEGRATED MODEL OF SPATIAL AND GLOBAL LOAD FORECAST FOR POWER

DISTRIBUTION SYSTEIMS ..ottt et b b bt b bt bttt es bt b e bbb et et e ane s 1422
C. M. Brunoro, F. S. El Hage, C. C. B. De Oliviera
DIAGNOSIS OF NONTECHNICAL ENERGY LOSSES USING BAYESIAN NETWORKS.........ccoooeiiiiiiinne 1426

P.R. F. M. Bastos, B. A. Souza, N. Ferreira
ENERGY LOSSES: ASPECTS NOT CONSIDERED AND THE USE OF PROBABILISTIC

P. R. F. De M. Bastos, N. Ferreira, B. A. De Souza



THERMAL BEHAVIOUR OF NETWORK COMPONENTS DEPENDING ON OUTDOOR

WEATHER CONDITIONS . ...ttt ettt e e ettt e e ettt e e e et e e e e ebteeeeateeesabeeeaateseeaseeeesabaeeaabeseeassteeesnseeeaaseeaans 1434
I. Berg, H. Lobl, S. Grossmann, F. Golletz

MICROGENERATION IN PORTUGAL - EDP EXPERIENCE AND FUTURE PERSPECTIVES ...........c........ 1438
N. Melo, R. Prata, R. Goncalves, F. Mira

AN INTEGRATED MV DISTRIBUTED GENERATION CONNECTION PLANNING TOOL ......ccccccvveiveeiens 1442
D. Hawkins

EFFICIENT UPGRADING OF DISTRIBUTION NETWORKS WITHHTS CABLES .......c...ccooiiiiieeeieeceie 1446
A. Geschiere, D. Willen, I. Melnik, E. Piga, P. Barendregt

AUTOMATED CAPACITY ANALYSIS OF DISTRIBUTION SYSTEMS ... 1449
S. Ingram, G. Bathurst, C. Berry

HTS CABLES: DEALING WITH THE CHALLENGES OF DER........cooviiiiee et 1453

A. Geschiere, D. Willen, I. Melnik, E. Piga, P. Barendregt
FAILURE ANALYSIS OF MEDIUM VOLTAGE CAPACITOR BANKS: THE EGYPTIAN

Lo = = =1 [ PRSPPI 1457
M. A. El-Hadidy, D. H. Helmi

ASSET CONDITION ASSESSMENT BY HEALTH INDEX BENCHMARKING .......cccccoov i 1461
S. Miletic

CONSIDERATIONS FOR A WIDE-AREA POWER QUALITY MONITORING SYSTEM..........ccocvvvvivveceen. 1465
B. Kingham

PRACTICAL STATISTICAL METHODS IN DISTRIBUTION LOAD ESTIMATION .....ccccooiiiiiiiniiiiesieie s 1469

S. Kuzmanovic, G. Svenda, Z. Ovcin
A HYBRID POWER SYSTEM USING WIND AND DIESEL GENERATOR: A CASE STUDY AT

MASITRAH ISLAND IN OMAN ...ttt b e bt bbb e e bbb e b b e e bt s b et et e e b e sneenneeneea 1473
Kejun Qian, P. S. Solanki, V. S. Mallela, M. Allan, Chengke Zhou
SMART CHALLENGES FOR ENERGY & NETWORK CONTROL CENTRE ......c.ccoiiiiiniiiieeeeee e 1477

C. Thurler, T. Daime, E. Chanzy

BENCHMARKING AND BALANCED SCORECARD: CASE STUDY OF THE BRAZILIAN

ELECTRICITY DISTRIBUTION SECTOR......ooiiiiiieiiiiii ettt ar et ane b ane 1481
M. A. Pelegrini, F. G. Borger, F. Anuattineto, C. M. V. Tahan

MAINTENANCE SERVICE MANAGEMENT SYSTEM TO IMPLEMENT STRATEGIES TO

IMPROVE SERVICE QUALITY .ttt bbbt bbbt b e b e b e b s 1485
H. O. Henriques, W. S.,rade, E. P. Tavares, C. E. Motta, S. L. Caparroz

THE EFFECT OF FIXED SPEED WIND TURBINES MODELS ON TRANSIENT STABILITY OF

POWER SYSTEM ...ttt sttt bbbkt s bt et b oAb e s bt et e b e e b e e hb e ke ekt et e e bt e nbe st e e besneenenbe e 1489
A. Jurado, M. Brugnoni

PARTIAL LOAD POLE TESTING INCREASES SAFETY, PROTECTS ENVIRONMENT AND

REDUCES CAPITAL EXPENDITURE......ciiittittiiiii ittt sttt sttt sbe et sbessaesbesneestessaesbeaneensenn 1493
K. Deuar

DISTRIBUTED GENERATOR CONTROL MODE AND ITS EFFECT ON THE DYNAMIC

BEHAVIOUR OF ADISTRIBUTION NETWORK ......ooiiiiiteiit ettt snaaenneesneeennee s 1498
A. W. Azizan, V. K. Ramachandaramurthy, Chin Koon Loo

VOLTAGE SAG SOURCE LOCATION IDENTIFICATION ....ootiiieiitesee et seestee e stee e sseesneeenneesnaeesanesnaeanes 1503
A. Latheef, M. Negnevitsky, V. Faybisovich

THE STRUCTURE OF ELECTRIC ENERGY DISTRIBUTION TARIFFS IN BRAZIL.......ccocooiviiiiieeiie s 1507
S. Fugimoto, C. Tahan

PERFORMANCE INDICES AND OBJECTIVES FOR MICROGRIDS........cccocoiitiiiiieie s 1511
M. Bollen, Jin Zhong, Yufeng Lin

SVC REFURBISHMENT EXPERIENCE FOR CRITICAL COAL TRAIN HAULAGE NETWORK ................. 1515

Tuan Vu, A. Johnson

CONTROL OF Q/U FOR CONNECTING REMOTE FARMS OF WIND POWER PLANTS IN 110

KV NETWORKS ... oottt s et s e et e et e e bt e ea b e e te e e s teesseeeabe e e Reeesseeas s e e teeaseeesaeeenbeeaseeesteesseeanteensennnseenns 1519
V. Kral, K. Prochazka, F. Kysnar

INFLUENCE OF HARMONICS IN THE MAGNETIC FIELD UNDER CONSIDERATION OF

CURRENT CELL MODELS ...ttt sttt stttk s e bt s ke e s ek e e s e e be e st e nbe e b e e besneenbenreens 1523
M. Aigner, A. Gaun, E. Schmautzer

EFFECTS OF DISTRIBUTED GENERATIONS ON THE FAULT DETECTION FUNCTION OF

DISTRIBUTION AUTOMATION SYSTEMS ...ttt sttt sae et e et e snaeenteesnaaenneesneeenneean 1527
Chin-Hsien Wang, Chan-Nan Lu

APPLICABILITY OF WIRELESS COMMUNICATION TECHNOLOGIES FOR

MEASUREMENT IN THE DENISE ELECTRICAL DISTRIBUTION NETWORK........cccccovieieeieee e 1531
J.A. Z. Torres, D. G. Arias, R. T. Miralles, F. J. L. Perez



EARTHING SYSTEM EVALUATION AND INFLUENCE ON PROTECTION PERFORMANCE

IN RESONANTLY EARTHED MV NETWORKS . ... ..ottt ettt ettt e et e e et e e e eatee e anneeas 1535
S. Hutter

CONNECTION OF DISTRIBUTED GENERATION TO ENEL'S NETWORK IN THE

TRANSITION PERIOD FROM PASSIVE NETWORKS TO SMARTGRIDS .......ccoi i 1539

F. Cazzato, S. Botton

INTERACTION OF TRANSMISSION AND DISTRIBUTION SYSTEMS FROM VOLTAGE

CONTROL AND PROTECTION SETTINGS POINT OF VIEW ...ttt 1543
A. Kasembe, K. Maslo, L. Hanka, Z. Hruska

QUICK AND EFFICIENT METHOD FOR LOW-FREQUENCY EMF EVALUATION OF

ELECTRIC POWER SYSTEMS CONSIDERING MULTIPLE SOURCES WITH DIFFERENT

FREQUENCIES AND HARMONICS ......oc ettt ettt et sate et e s ae e aaeeenteestaeansaessaeanteesnaeanbeesnaeenseens 1547
E. Schmautzer, K. Friedl, M. Aigner

IMPACT OF THE PHASE POSITIONS ON THE ELECTRIC AND MAGNETIC FIELD OF HIGH-

VOLTAGE OVERHEAD LINES ...ttt ettt e et e e s e e e e ta e e e e bt e e e st e e e e abae e e ebbeeesnbaeesntneaeas 1551
K. Friedl, E. Schmautzer
DISTRIBUTION PROTECTION COORDINATION PROGRAM USING GIS.....ccooiieicecceeeeee e 1555

Geoyoung Han, Jongmyung Kim

REGULATION OF RISK AND VULNERABILITY ANALYSIS IN DISTRIBUTION NETWORKS -

THE SWEDISH EXPERIENCQCE ...ttt ettt ettt e e et e e s bt e e e et e e e sabe e e sbaeeeerbaeessabeeesbaeeeanes 1559
B. Gustavsson, P. Albertsson, R. Kolessar

NEW ADAPTIVE ALGORITHM FOR DETECTING LOW- AND HIGH OHMIC FAULTS IN

MESHED NETWORKS ...ttt e ettt e e e et e e e s b e e e s ke e e e et b e e e aabaeeaabeeeeebbeeesabeeeaasneeeesbeeesabaeentneaeas 1563
G. Druml, R.-W. Klein, O. Seifert

STUDIES TO UTILISE CALCULATIONAL CONDITION INFORMATION AND AMR

MEASUREMENTS FOR TRANSFORMER CONDITION ASSESSMENT .....coiiiiiieeeee e 1568
J. Pylvanainen, M. Kauppinen, P. Verho
RELIABILITY-BASED NETWORK ANALYSIS IN OPTIMAL ASSET MANAGEMENT ......cc.ccooviiivivie e, 1572

J. Pylvanainen, H. Lehtinen, J. Kohtala, P. Verho

TRANSIENT OVERVOLTAGES ON DISTRIBUTION UNDERGROUND CABLE INSERTED IN

OVERHEAD LINE ...t bbb bbb e R e R b bt b e e bt e b e bt b e e b s ne e b e nbeen 1576
J. Orsagova, P. Toman

ON THE FIELD AUTONOMOUS AUTOMATISM: A COMPLEMENTARY WAY FOR

NETWORK AUTOMATION ...ttt ettt s he e e b e b e s bt e bt e be e be s hb e nb e s be e b e ebeenbeebeenbeaneenaearean 1582
P. Deschamps, J.-C. Orsini, K. S. Rasmussen

ANALYSIS OF ASSET MANAGEMENT SYSTEM INTEGRATION MATURITY AT

DISTRIBUTION SYSTEM OPERATORS ... .ottt ettt b et ab et e e nbe e e nbe e 1586
Y. Wickramasinghe, L. Nordstrom
THERMAL NETWORK ANALYSIS IN MV GIS DESIGN......cceiiiiiiiiiiiiiecee st 1590

Xiaoting Dong, R. Summer, U. Kaltenborn
EVALUATION OF WORST SERVED CUSTOMERS ON REAL SIZE DISTRIBUTION

NETWORKS USING SEQUENTIAL MONTE CARLO SIMULATION TECHNIQUES..........ccccoov e 1594
C. Marantes, A. P. Da Silva, B. D'Albertanson

A PASSIVE MPPT TECHNIQUE FOR GRID-CONNECTED PHOTOVOLTAIC SYSTEMS........cccoevvvvieeeens 1598
R. Carbone

DESIGN AND OPERATING PHOTOVOLTAIC POWER SYSTEM-INTERACTIVE THE

ELECTRIC UTILITY TO SUPPLY RESIDENTIAL LOADS IN EGYPT .....ooiiiii et 1602
A. El-Zeftawy, A. Gado

HOW TO DESIGN A COMMUNICATION NETWORK OVER DISTRIBUTION NETWORKS..........cccccoevne. 1606
F. Lobo, A. Lopez, A. Cabello, D. Mora, R. Mora, F. Carmona, J. Moreno, D. Roman, A. Sendin, |. Berganza

EFFICIENT FAULT MANAGEMENT USING REMOTE FAULT INDICATORS.......cccciiie e 1610
E. Bjerkan

OPPORTUNITIES AND CHALLENGES OF EMPLOYING COMPOSITE MATERIALS IN

SWITCHGEAR INDUSTRY ...ttt sttt ettt sa et st e s te e st e e s be e e teesateaabe e etaeeabeesabeebeeeraeesasesabeeateeebeesnreenres 1614

G. Lalankere
THE CRITERIA FOR NEUTRAL POINT TREATMENT SELECTION IN 20(10) KV RADIAL

NETWORKS IN "ELEKTRA™" ZAGREB ........cotiiitiiie bbb an e nne e 1618
I. G. Kulis, M. Boras, B. Njavro, F. Vidovic, G. Sagovac, |. Duric
AGEING OF MEDIUM VOLTAGE OVERHEAD LINES........cooi et 1622

A. Minaud, J. Pezard, J.-P. Priam



CONFIRMING THE RELIABILITY AND SAFETY OF MV DISTRIBUTION NETWORK

INCLUDING DG APPLYING PROTECTION APPLICATIONS FOR EARTH FAULTS ..o, 1625
A. Nikander

ASSESSMENT OF POWER CONTROL SYSTEMS COMMUNICATIONS THROUGH TESTBED

EXPERIMENTS ..ottt ettt et s e et e et e e e be e s st e e be e e see e sbbeeabeeabeeebeeaabeenbeeeseeesbbesabeeabeeesteesaresnteenreenn 1629
G. Dondossola, F. Garrone, J. Szanto, G. Fiorenza

EMTP SIMULATION OF LIGHTNING OVERVOLTAGE DISCHARGE TO MEDIUM VOLTAGE

OVERHEAD LINES WITH COVERED CONDUCTORS .....ooii ettt st are et 1633
M. A. Omidiora, M. Lehtonen, R. J. Millar

DYNAMIC VAR COMPENSATION OF MINE HOISTS FOR IMPROVEMENT OF POWER

QUALITY AND INCREASE OF PRODUCTIVITY AT LKAB SWEDEN .......ccooiii e 1637
N. Gothelf, L. Mukka, C. Payerl

QUESTIONNAIRE SURVEY OF SERVICES AND OUTSOURCING IN FINNISH DISTRIBUTION

COMPANIES ...ttt bbbt b bt h b e bt e b e R e b s e e bt ek e bbbt e et e b e e bt bbb ese et e b e s 1641
P. Trygg, A. Aminoff, K. Tahvanainen, S. Viljainen, . Lappetelainen, P. Jarventausta

SELECTIVE ARC-FLASH PROTECTION ...ttt bbbt ane e b e 1645
L. Kumpulainen, S. Dahl

PROOF OF CONCEPT SMART METERING ... .ottt bbb nne e 1649
P.-K. Cuvelier, P. Sommereyns

FLICKER CONTROL WITH HYBRID VAR COMPENSATOR ..ottt 1653

J.-M. Lupin, R. Bolduc, L. Chenevard

INSTRUMENT TRANSFORMERS: PERFORMANCES AND CHARACTERISTICS FOR

TYPICAL APPLICATIONS AND NEW DEVELOPMENTS IN ENEL DISTRIBUZIONE ........ccccooviiiiiiiiiiiiens 1657
I. Gentilini, P. Giubbini, F. Mancini, F. Mauri, G. Rizzello

UNDERGROUND CABLING STRATEGIES IN A RURAL AREA ELECTRICITY

DISTRIBUTION NETWORK ...ttt ittt ettt e et e st ste e sta e sseeateesseeesaeeanteenseeasaeesseeanseessenenseenneeenneennenan 1662
J. Haakana, J. Lassila, T. Kaipia, J. Partanen

SOLUTIONS FOR IMPROVING MAINTENANCE OPERATIONS ON POWER

TRANSFORMERS IN PRIMARY SUBSTATIONS . ...ttt sttt ae e va e st be e saaa e saeesnreesreesnneenns 1666
F. Mauri, S. Cheli
RECENT TRENDS IN THE DEVELOPMENT OF FIXED SWITCHGEAR .....ccccooiiiiit e 1669

W. Menheere, P. Schoten, D. Edwards, L. Mackay

DERIVING LV CUSTOMER LOAD PROFILES FOR CROATIAN ELECTRICITY MARKET

L U g 1] OSSR 1673
M. Skok, H. Keko, I. G. Kulis, T. Baricevic, D. Karavidovic, T. Marijanic, Z. Liposcak

DEVELOPMENT AND IMPROVEMENT OF MEDIUM VOLTAGE AERIAL BUNDLED CABLE

SYSTEM DESIGN IN TNB DISTRIBUTION NETWORK .......oooiiiiieiite ettt tae e etve e srae e enes 1677
M. F. Ariffin
ADVANCED METERING INFRASTRUCTURE FOR SLOVENIA........c..o oottt 1681

G. Omahen, A. Souvent, B. Luskovec
CHALLENGES IN DEVELOPING SURGE ARRESTER FAILURE DETECTION

METHODOLOGIES IN TNB DISTRIBUTION NETWORK ..ottt 1685
M. F. Ariffin

DETERMINATION OF EARTH FAULTED LINE WITH TRANSIENT METHOD..........cccooveiiiieiee e 1689
M. Lukac

MARKET-ORIENTED ANALYSIS FOR ACTIVE DISTRIBUTION SYSTEMS........ccocoiii e 1693

E. R. Sanseverino, G. Zizzo, F. P. Merendino
AUTOMATED TEST SYSTEM FOR ACCURACY VERIFICATION OF POWER QUALITY

MEASUREMENT INSTRUMENTS ...ttt sttt sttt s ste et eenbeesbeeenteennaeanbeesneeenneens 1697
J. Meyer, P. Schegner, M. Domagk, R. Kuntner, F. Hillenbrand
SMART GRIDS AND NETWORKS OF THE FUTURE - EURELECTRIC VIEWS........ccooi e 1701

M. Paun, G. Lorenz

NETWORK DISTRIBUTED GENERATION CAPACITY ANALYSIS USING OPF WITH

VOLTAGE STEP CONSTRAINTS ...ttt ettt sb e st b e s b et et e et s beebesbe et e sbeebenbeenbenreenes 1705
C.J. Dent, L. F. Ochoa, G. P. Harrison

POWER IMBALANCE ESTIMATION IN DISTRIBUTION NETWORKS WITH RENEWABLE

ENERGY RESOURGCES. ..ottt sttt sttt st et e st e e sbe e e ste e she e aabe e bt e e beeas b e e nbe e e s eeesbeeanbeenbeeenteennbeenteenreean 1709
V. Terzija, M. Kayikci, Deyu Cai

THE MONITORING OF POWER SYSTEM EVENTS ON TRANSMISSION AND DISTRIBUTION

LEVEL BY THE USE OF PHASOR MEASUREMENT UNITS (PMU).....ccciiiiiiiiiereie e 1713
J. Tlusty, A. Kasembe, Z. Muller, J. Svec, T. Sykora, A. Popelka, E. V. Mgaya, O. Diallo



POTENTIAL AND STRATEGIC ROLE OF POWER ELECTRONICS IN ELECTRICITY

DISTRIBUTION SYSTEIMS ...ttt ettt e e et e e e ettt e e e bt e e e eaba e e e abbeeeesbteeesabeeeaasaeeeeasteeesabanasaseaaaan 1717
J. Lassila, T. Kaipia, J. Haakana, J. Partanen, K. Koivuranta

TNB EXPERIENCE IN CONDITION ASSESSMENT AND LIFE MANAGEMENT OF

DISTRIBUTION POWER TRANSFORMERS........coiiiiitii ettt 1722
Y. Z.Y. Ghazali, M. A. Talib, H. A. Rosli

A COMPREHENSIVE SECONDARY SUBSTATION MONITORING SYSTEM.....ccccooiiiiiiiiiccieese 1726
M. Hyvarinen, S. Pettissalo, P. Trygg, K. Malmberg, J. Holmlund, L. Kumpulainen

SMALL SCALE ARC FAULT TESTING IN ATR ..ottt nenre e 1730

E. Fjeld, S. T. Hagen
EVALUATION OF VOLTAGE DIP CHARACTERISTICS IN AUTONOMOUS ISLAND

NETWORKS AND CORRELATION WITH WIND TURBINE FRT CURVES........cccccoiiiiiie e 1734
S. Papaefthimiou, S. Papathanassiou, M. Papadopoulos

EVALUATION OF ALTERNATIVE DISTRIBUTION NETWORK DESIGN STRATEGIES ... 1738
Chin Kim Gan, N. Silva, D. Pudjianto, G. Strbac, R. Ferris, I. Foster, M. Aten

BENEFITS OF HIGHLY INTEGRATED WORKFORCE MANAGEMENT CONCEPTS. ..o 1742
O. Sauerbach, P. Mathis, J. Nilges

DC SUPPLY OF LOW-VOLTAGE ELECTRICITY APPLIANCES IN RESIDENTIAL BUILDINGS............... 1746

P. Paajanen, T. Kaipia, J. Partanen

INCENTIVE BASED REGULATION OF THE FINNISH DSOS - EXPERIENCES OF THE

FINNISH REGULATOR ..ottt st bbbttt s b4 etk e b s b4 et b e et s be e ke e b e et e sbeenbeebeenbeaneenbenreans 1750
M. Kinnunen, A. Paananen, V.-P. Saajo

DOUBLE EARTH FAULT EFFECTS IN PRESENCE OF INTERCONNECTED EARTH

L I L O I (@] B PSPPSR 1754
A. Campoccia, E. R. Sanseverino, G. Zizzo

APPLICATION OF RECLOSERS FOR RELIABLE SUPPLY IN RURAL OVERHEAD

DISTRIBUTION NETWORKS ...ttt b e st b e s bbb e et e sbeenbe st e e besneenaeereen 1758
C. Heinrich, K. Brewis, G. Cain

AMI INTEGRATION FOR ENHANCED OPERATIONS ...ttt 1762
E. Ramos

REAL-TIME VOLTAGE CONTROL INTEGRATED INDMS ...t 1764
G. Svenda, V. Strezoski, Z. Simendic, V. Mijatovic

BENEFITS FROM DG POWER FACTOR REGULATION IN LV NETWORKS........ccccc it 1768

E. Paraskevadaki, S. Papathanassiou, M. Papadopoulos
ESTIMATION OF DETERIORATION AND FAILURE PROBABILITY OF WATER TREE

DEGRADED XLPE MV UNDERGROUND CABLES ...ttt aa e sae e 1772
T. M. Welte, J. Skjolberg

BENCHMARKING OF CONTINUITY OF SUPPLY ...ttt st et stesnae b annenieans 1776
P. Hansen

VACUUM LIFE ASSESSMENT OF A SAMPLE OF LONG SERVICE VACUUM INTERRUPTERS. ............... 1780

L. Falkingham, R. Reeves

STUDY OF ALTERNATIVE STRATEGIES FOR RURAL AREA DISTRIBUTION NETWORK

DEVEL OPIMENT ..ttt e e oo ettt e e et et e e etbee e e tabeeesabeeeeabeseeesteeeaabaeeaabesaeestaeesabeeeaaassaeestesesnteeessaeaaas 1784
M. Marttila, J. Stranden, J. Antikainen, P. Verho, M. Perala

EXPERIENCE OF CONNECTION FEES MODELS IN FINLAND AND SWEDEN RELATED TO

EFFICIENCY AND REGULATION POLICIES .......co ittt ettt ettt sta e s te e sna e sbaesnaeennee s 1788
P.-O. Nilsson, A. Mansson, V. Sihvola

ADVANCED COORDINATED VOLTAGE CONTROL STRATEGIES FOR ACTIVE

DISTRIBUTION NETWORK OPERATION . ... .ooii ittt st e s e sate e e s tn e e e et ae s enreaesnaaeeean 1792
A. Viehweider, B. Bletterie, D. B. De Castro
INVESTMENT INCENTIVES IN THE CONTEXT OF REVENUE CAP REGULATION.....c..ccooiiiiieeceece. 1796

S. Maeding
FASIT - ATOOL FOR COLLECTION, CALCULATION AND REPORTING OF RELIABILITY

J. Heggset, G. Kjolle, K. Sagen

RISK BASED DG PLACEMENT WITH CONSIDERATION OF UNCERTAINTIES OF LOAD,

GENERATION AND MARKET REGULATION. ...ttt s e b snaeeteesnaeenneesneas 1804
A. Hadian, M. R. Haghifam

COMBINED COOLING AND POWER MICROGRID SYSTEM WITH MW CLASS MICRO

TURBINE IN CHINA Lottt ettt et s 1 e te e s et e e te e et ee e teeaabe e seeesteeasteenbeeasaeeseesnte e teeeneeennseanseesreennsaenns 1808
Yufeng Hu, Bing Wang, Li Guo, Chenshan Wang, Shouxiang Wang, Zhichao Liu



SMART SUBSTATION AND FEEDER AUTOMATION FOR A SMART DISTRIBUTION GRID..................... 1812
J. Heckel

AHP METHOD IN PRIORITIZING INVESTMENTS IN TRANSITION OF MV NETWORK TO 20

T. Baricevic, A. Tunjic, E. Mihalek, K. Ugarkovic
ATTRIBUTION OF LOSSES TO FINAL CUSTOMERS IN ITALY: ANEW MODEL TO BE

APPLIED IN PRESENCE OF DISPERSED GENERATION.....ccciiiiiiiitiie e 1820
M. Delfanti, M. S. Pasquadibisceglie, A. Silvestri, M. Pezzaglia
EVALUATION OF LIGHTNING THREAT IN DISTRIBUTION NETWORKS.......cccoiiiiiiieeeee e 1824

J. Kosmac, G. L. Jericek, V. Djurica, Z. Toros

NETWORK SECURITY ASSESSMENT - AN IMPORTANT TASK IN DISTRIBUTION SYSTEMS

WITH DISPERSED GENERATION. .. .ottt st sb et b e st et st e b e sbe et be e b nnes 1828
J. Jager, T. Keil, A. Dienstbier, P. Lund, R. Krebs

APPLICATION OF IN SERVICE SETTING OF MICRO-PROCESSOR BASED RELAYS IN

CHIN A e bbbt b bbb e e s b e b oAb e R e ea b oAb £ e hE e R e eH b e E e e A b e R e e R b e e bt e b e e bR b e bt b e e bRt nre e 1832
Jianming Huang, Chunhong Huang

DEFINING A TRANSFORMER'S AGING FACTORS IN THE FUTURE ..ot 1836
T. Koltunowicz, G. Bajracharya, D. Djairam, J. J. Smit

DYNAMIC LINE RATING PROTECTION FOR WIND FARM CONNECTIONS........cccoctiiiiiiniee e 1840

T.Yip, M. Aten, B. Ferris, G. Lloyd, Chang An

NECESSITY OF STANDARDIZATION TO DETERMINE THE FAILURE RATES OF THE

ELEMENTS OF THE NETWORK ..ottt ettt ettt sat e st e e ste e s e e be e e sae e sasesabeesteeesteesabeebeeannees 1844
J. Gonzalez, A. Arcos

TECHNIQUES FOR MANAGING POWER FLOWS IN ACTIVE DISTRIBUTION NETWORKS

WITHIN THERMAL CONSTRAINTS ..ttt ettt e et e e et e e e st e e e e tte e e eeateeesabeeeesabeeesbaeaeastaeaaas 1846
M. J. Dolan, E. M. Davidson, G. W. Ault, J. R. McDonald

THE ITALIAN POWER QUALITY MONITORING SYSTEM OF THE MV NETWORK RESULTS

OF THE MEASUREMENTS OF VOLTAGE DIPS AFTER 3 YEARS CAMPAIGN ......ccocccoviiiiiiiececee e, 1850
R. Chiumeo, A. Porrino, L. Garbero, L. Tenti, M. De Nigris

SUPPORT SYSTEM FOR SAFE SWITCHING IN MEDIUM VOLTAGE GRIDS BY REAL TIME

PREDICTION OF EQUALIZING CURRENTS ...ttt st snae e nneesnaeennee s 1854
F. De Groot, A. Geschiere, R. Korver

NEW SYSTEM FOR ARTIFICIAL AGEING OF MV CABLES UNDER CONTROLLED

L0 1N 52 I T N OSSR 1858
1. Mladenovic, C. Freitag, C. Weindl
UTILIZING POSSIBILITIES OF IEC 61850 AND GOOSE .......ccoiiiieiee ettt ee e ae e n 1862

A. Hakala-Ranta, O. Rintamaki, J. Starck

LOCALIZATION OF SHORT-CIRCUITS ON A MEDIUM VOLTAGE FEEDER WITH

DISTRIBUTED GENERATION. ... .ottt ettt sttt b bt b ettt b e bt n et beane 1866
J. I. Marvik, H. K. Hoidalen, A. Petterteig

UTILIZATION OF INFORMATION FROM REMOTE-CONTROLLED ELEMENTS FOR THE

MV DISTRIBUTION SYSTEM CONTROL ...ttt sttt st ssesbe e e sreennesnesneenbe e 1870
R. Vanek, J. Grossmann, P. Vinklarek

COMPARATIVE LIFE CYCLE ASSESSMENT OF A MV/LV TRANSFORMER WITH AN

AMORPHOUS METAL CORE AND A MV/LV TRANSFORMER WITH A GRAIN-ORIENTED

MAGNETIC SILICON STEEL CORE ...ttt r et ne 1874
J. Borghetto, F. Barberis, R. Berti, R. Passaglia

MONITORING OF INTER-AREA OSCILLATIONS IN POWER SYSTEMS WITH RENEWABLE

ENERGY RESOURCES USING PRONY METHOD ......coooiiii ittt et a e sana e 1878
V. Terzija, D. Cai, J. Fitch

SMART DISTRIBUTORS NEED ROBUST ENERGY SCENARIOS.........oooii et 1882
A. Even

SMART HOUSES FOR A SMART GRID ...ttt ettt ettt ettt e et a e etta e e eaae e s sabae e s eabaeesbaeesaaraeennes 1886

Koen Kok, S. Karnouskos, D. Nestle, A. Dimeas, A. Weidlich, C. Warmer, P. Strauss, B. Buchholz, S. Drenkard, N.
Hatziargyriou, V. Lioliou

TECHNICAL LOSS CALCULATION BY DISTRIBUTION SYSTEM SEGMENT WITH

CORRECTIONS FROM MEASUREMENTS ... .ottt ettt et tte e e et e e e et e e e enaeaeenaeeas 1890
A. Meffe, C. C. B. De Oliveira

A REVIEW OF FLICKER OBJECTIVES RELATED TO COMPLAINTS, MEASUREMENTS,

AND ANALYSIS TECHNIQUES ..ottt sttt ee st e e st e e te e s bt e e steesteeeseeessaeanbeeaseeesteesnseanteesneeesreeans 1894
M. Halpin, Rong Cai, E. De Jaeger, I. Papic, S. Perera, X. Yang



THE AGEING BEHAVIOUR OF NOVEL MV-BUSBAR CONNECTIONS .......cooiiiieeceee et 1898
U. Kaltenborn, G. Moustaffa, S. Grossmann, R. Kral

SUGGESTIONS FOR OVERALL EMC CO-ORDINATION WITH REGARD TO RAPID

VOLTAGE CHANGES. ...ttt ettt e et e e ettt e e s bb e e e e abae e e sab e e e abaeeeasbteeesabeeesbeeeeasbaeeesabeeesteseaanes 1902
M. Halpin, E. De Jaeger

APPLYING MODERN COMMUNICATION TECHNOLOGY TO LOSS-OF-MAINS

[ R O I I =T O I 1O N PRSPPI 1906
0. Rintamaki, K. Kauhaniemi

DISTURBANCES (HARMONICS AND FLICKER) IN DISTRIBUTION NETWORKS. ........ccocoiiiiiiierieee 1910
L. R. Diaz

INCREASING COST-EFFICIENCY OF SUBSTATION AUTOMATION SYSTEMS BY

CENTRALISED PROTECTION FUNCTIONS . ...ttt ettt ettt ettt stae e ette e e ette e e sateeeaataeesabaeeseabaeesnneeas 1914

J. Valtari, P. Verho, A. Hakala-Ranta, J. Saarinen

COMPARISON OF LOAD GROWTH PREDICTION METHODS IN DISTRIBUTION NETWORK

L I AN AN N 1 LTSS 1918
I. Kuzle, D. Bosnjak, H. Pandzic

IMPACT EVALUATION OF DISTURBING LOADS ON SECONDARY AND PRIMARY

DISTRIBUTION NETWORKS ...ttt ettt te et e s e st e ta e ssteanteeaseeesteeanteeteeasaeesseeanseesseneteenneeenseeeneens 1922
T. P. Ledesma, H. P. Schmidt, A. Meffe, F. S. El Hage, C. B. Donadel
DSOS AS MARKET FACILITATORS . ...ttt sttt e st te et e e b e e saa e e te e steeenteessaeanteesnsaanseeanaeesseens 1926

G. Lorenz, C. Gonzalez-Gutierrez, P. Schlosser

DEFINITION OF CRITERIA TO OPERATE 20 KV NETWORKS WITH ARC SUPPRESSION

COILS ACCORDING TO STANDARDS ... .coo ittt sttt sttt s te et e s nteesbeeasteesbeeanbeessaeenteesnseaseesses 1930
S. Hone, K. Hentschel

FROM DA TO SMARTGRIDS - EVOLUTION OR REVOLUTION? A PATH TO IMPROVE THE

L I L It =t OSSR 1935
A. Blanquet, J. Santos, A. Carrapatoso, C. Teixeira, A. Madureira, F. Alves

COMPARARISON OF THE ECOPROFILES OF SUPERCONDUCTING AND CONVENTIONAL

25 MVA TRANSFORMERS USING THE LIFE CYCLE ASSESSMENT METHODOLOGY .......ccccceeveevvvevnnenee. 1939
R. Berti, F. Barberis, V. Rossi, L. Martini
MODERN REDESIGNED TIME LIMIT FUSE PROTECTION FOR MV RING MAIN UNITS ........cccooveiinnn. 1943

D. Edwards, G. Schoonenberg, W. Porte

THE SPANISH EXPERIENCE IN THE USE OF HV/LV INTEGRATED TRANSFORMER

SUBSTATIONS, ENVIRONMENTALLY FRIENDLY ..ottt 1947
D. B. Linaza, N. Gisbert, S. Calvo

A SMART MV/LV-STATION THAT IMPROVES POWER QUALITY, RELIABILITY AND

SUBSTATION LOAD PROFILE ...ttt st b bbbt s bt eeabe et e nbe e e nbeenes 1951
J. C. P. Kester, P. J. M. Heskes, J. J. Kaandorp, J. F. G. Cobben, G. Schoonenberg, D. Malyna, E. C. W. De Jong,
B. J. Wargers, A. J. F. Dalmeijer

INSULATION COORDINATION BEST PRACTICES LEADING TO IMPROVING CONTINUITY

L ] U I S SS 1955
A. Herculano, P. Nunes, A. M. T. C. De Barros, C. S. Engelbrecht, P. L. J. Hesen

REDUCED MODELS FOR OPERATION MANAGEMENT OF DISTRIBUTED GENERATION........c..cccvevu... 1959
B. Wille-Haussmann, C. Wittwer, S. Tenbohlen

LABORATORY TESTS OF ELECTRICAL APPLIANCES IMMUNITY TO VOLTAGE SWELLS................. 1963

H. Seljeseth, K. Sand, K. E. Fossen

LASER BASED SCANNING SYSTEM FOR HIGH VOLTAGE POWER LINES CONDUCTORS

IMIONITORING . ...ttt e e e et e e e et e e e etb e e e e sbbeeesabeeeeabeeeeeseeeeaabeeeaabeseeesbeeesabeeeeassseeesaeeessbeeesnseaeaas 1967
E. Golinelli, S. Musazzi, U. Perini, G. Pirovano

ENERGY POTENTIAL AND SO FAR COURSE OF ACTION OF USING BIOMASS AND BIOGAS

IN CRO AT LA ettt e ettt e e ettt e e e s b e e e ebeee e e bteeesabeeeabeeeeasbeeeesabeeesabaaeeasateeesabaeesnbeeeeasbeeeeaabeeesataeeanneeas 1970
M. Vukobratovic, D. Sljivac, S. M. Nikolovski, Z. Stanic, S. Knezevic

EXPERIENCES GAINED FROM THE MONITORING OF AN LV NETWORK SUPPLYING A

IMICRO-CHP CLUSTER. ...ttt sttt et e et e e she e et e e e bt e e beeas b e e nbe e e s teesbeeenbeenbeeenteennbeenteenreen 1977
S. Wilson, M. Gosden, I. Povey

RAPID VOLTAGE CHANGES - DEFINITION AND MINIMUM REQUIREMENTS.........ccce i 1982
K. Brekke, H. Seljeseth, O. Mogstad

ONSHORE POWER SYSTEM, CONNECTION TO REDUCE EMISSIONS........ccocciiiiiiecee e 1986
J. Moser

A PROCEDURE FOR THE AUTOMATIC SCHEDULING OF DISTRIBUTED ENERGY

RESOURCES IN MEDIUM VOLTAGE NETWORKS ......oooiiiet e en 1990

A. Borghetti, M. Bosetti, C. A. Nucci, M. Paolone, S. Massucco, F. Silvestro, S. Scalari



EXPERIMENTAL CHARACTERIZATION OF OVERHEAD ELECTRICAL LINE

CONDUCTORS AFTER ANODIC OXIDATION ... ..uuiii ettt ettt e et e et e e s abe e e s eaaa e e ebae e e enbeaeenaeeas 1994
G. Pirovano, R. Berti, F. Barberis
UNIVERSITY APPROACH FOR CIRCUIT BREAKER DEVELOPMENT ....ccvvviiiiiec e 1999

H. Ikeda, K. Harada, S. Ohtsuka, M. Kozako, M. Hikita

IMPACT OF LOW VOLTAGE DC SYSTEM ON RELIABILITY OF ELECTRICITY

DISTRIBUTION . ...ttt e e e ettt s b e e e e bt e e e e bt e e e sabe e e e bteeeasbeeeaabeeeaabseeeesabeeesabaeeeaateesebbeeesabeeesntneeaas 2003
T. Kaipia, P. Peltoniemi, J. Lassila, P. Salonen, J. Partanen

VOLUME 4

APPLICATION OF BIDIRECTIONAL ENERGY MANAGEMENT INTERFACES FOR

DISTRIBUTION GRID SERVICES........coo ottt b bbbt e an e snenre e 2007
J. Ringelstein, D. Nestle

WILD BIRD IMPACT ON EDP DISTRIBUICAO MV/HV NETWORKS AND THE MITIGATION

MEASURES DEVELOPED AND ADOPTED.......coiitii ittt ettt ettt e e aae e s eate e e s tae e s eabae e staeeasabaeeean 2011
C. Santos, N. Mendes
RISK MANAGEMENT APPLIED TO ELECTRICAL DISTRIBUTION SYSTEMS.......cccoovi i 2015

C. J. Wallnerstrom, L. Bertling

REDUCING NETWORK CARBON EMISSIONS USING REACTIVE POWER FROM

DISTRIBUTED GENERATORS ...ttt sttt sttt sttt e st et esn b e et e esteesseesnbeesbeeetaesnbeabeeanees 2019
M. Gillie, S. Wilson, R. Broughton, T. Moore

LABORATORY AND ON SITE TESTS FOR THE DETERMINATION OF THE AGEING

CONDITION OF MV PILC CABLES ... oottt ettt ae et e s e et e snaaesaeeanteesneeanteennaeenseesneeanseenneas 2023
N. Kuljaca, S. Meregalli, G. Rizzi, S. Fratti, S. Pugliese, C. Ravetta

TESTING DISTRIBUTION SWITCHGEAR FOR PARTIAL DISCHARGE IN THE

LABORATORY AND THE FIELD.......iiiiiitiiit ittt sttt sttt ae st sbe e sbe et nee e 2029
N. Davies, S. Goldthorpe

FINANCIAL IMPACT OF POWER QUALITY ON INDIAN PHARMACEUTICAL INDUSTRY -

SURVEY RESULTS ..ottt sttt st ettt et esa bt e ke e e s te e she e e a b e e e b et et e e sa b e e be e e s teesbeeanbeenbeeerteenneeaneas 2033
S. C. Vegunta, J. V. Milaniovic

DESIGN AND DEPLOY AN INNOVATIVE INDOOR DEVICE ADDRESSING THE ENERGY

EFFICIENCY: A FIRST STEP TOWARD THE SMART BOX LEVERAGING ON THE EXISTING

ENEL AMM INFRASTRUGCTURE ...ttt ettt et s et e a e steessb e e teeasaeesseesnbeestaeeteesnseereeannes 2037
M. Cotti, M. Salaris, F. Caleno

THE CAPABILITY ASSESSMENT OF EMERGENCY POWER SUPPLY IN URBAN POWER

NETWORK ...ttt bbb e R e et e b e e H b e oAbt e b £ e b e e b e e bt e R b e bt e be e bt eh b e bt e b e e b e ane e b e nbe e 2041
Mingtian Fan, Sige Liu, Zuping Zhang
OPERATION OF DECENTRALIZED ELECTRICITY MARKETS IN MICROGRIDS.........cccccoeiiniiinieenene 2045

D. Menniti, A. Pinnarelli
AN APPLICATION OF GENETIC ALGORITHMS TO THE DISTRIBUTION NETWORK

RECONFIGURATION FOR MINIMIZATION OF INTERRUPTION COSTS ...t 2049
M. Paar, P. Verho, P. Toman
CHARACTERISING THE VPP ...ttt ettt ettt sttt et e e sbe e s ab e e be e e rbe e sbeesnbeeateeesbeesnreenres 2053

G. Newman, J. Mutale

THE NEW EDGE FOR THE ENEL TELEGESTORE: AN INTEGRATED SOLUTION FOR THE

REMOTE MANAGEMENT OF ELECTRICITY AND GAS DISTRIBUTION ALLOWING A

TOTAL MANAGEMENT OF THE ENERGY CONSUMPTIONS ...ttt 2057
P. Petroni, M. Cotti, O. Bono

A METHOD TO IMPROVE MICROGRID RELIABILITY BY OPTIMAL SIZING PV/WIND

PLANTS AND STORAGE SYSTEMS ...ttt sttt ettt e sbe e s te e ste e e be e saeeesteesaaaebeesneeesreeas 2062
D. Menniti, A. Pinnarelli, N. Sorrentino
A MODEL TO OPTIMISE THE ORGANISATION OF GRID OPERATION .....ccoiiiiiiiiie e 2066

C. Friedrich, M. Guarisco, M. Laumanns, M. Zdrallek

UHF MONITORING OF PARTIAL DISCHARGE IN SUBSTATION EQUIPMENT USING A

NOVEL MULTI-SENSOR CABLE LOOP ... ..ttt ettt e e et e e e sate e e s te e e e entae e etaeeeeaaeaaeas 2070
A. Reid, I. Dick, M. Judd

RESEARCH OF THE ELECTRICAL ENERGY MEASUREMENT DATA ACQUISITION

ENGINEERING BASED ON SCDIMA ...ttt ettt ettt e ettt e e et e e s atb e e e s bae e e srbaeeeatbeeeabeeesaabaeesbaeesasbaeeans 2074
Xiaomin Xie, Xiaojun Zhao



ENERGY STORAGE FOR POWER FLOW MANAGEMENT AND VOLTAGE CONTROL ON AN

11KV UK DISTRIBUTION NETWORK ... ..ottt sttt ettt ee st e sste et esaeessaeanteesseeansaessaeansaesnseansessnenensenss 2079
N. Wade, P. Taylor, P. Lang, J. Svensson

TRANSITION TO 'SMART' DISTRIBUTION GRID STRATEGIC PLANNING USING A

SCENARIO APPROACH. ...ttt st b e bt et be e st e s bt a1 e ke e s b e s b e e b e e ke e R b e s b e e b e e ek e aneesbeebeeabeaneenbenrean 2083
Weiyu Du, J. G. Slootweg, W. A. H. Thissen, E. Pruyt, W. E. Walker

RELIABILITY ASSESSMENT AND CONNECTION MODES OPTIMIZATION IN

DISTRIBUTION NETWORK ... ..ottt ittt sttt st et sae e et e st e e beess b e e besasteesbeeanbeesbeeeteesnbeenneeanees 2087
Cai Shimin, Liu Sheng, Chen Shichuan

DEPLOYMENT OF DISTRIBUTED ON-LINE PARTIAL DISCHARGE MONITORING DEVICES

ON MEDIUM VOLTAGE ELECTRICITY NETWORKS ...ttt aa e 2091
L. Renforth, R. Mackinlay, M. Seltzer-Grant

CABLE OVERSHEATH MATERIALS: THE FIRST LINE OF DEFENCE FOR IMPROVED

CABLE RELIABILITY Lttt ittt sttt be et b st ke84 be e s e b e s e ekt e Rt e b e e s e e ke e neenbeesbenbeaneenbenbeans 2095
S. Sutton, T. Geussens

A SIMULATION-BASED METHODOLOGY FOR HIGH-CURRENT HEAT-RUN TESTING OF

DISTRIBUTION SYSTEM COMPONENTS ...ttt ettt sne et snae et esnaeenteesnaaenseesnaeenneean 2099
W. Hribernik, G. Brauner, C. Faltin, B. Kubicek, F. Musai

AN ARCHITECTURE FOR FLEXIBLE AND AUTONOMOUS NETWORK MANAGEMENT

R S T =AY, TSRS USSRRSR: 2103
E. M. Davidson, S. D. J. McArthur, J. R. McDonald, P. Taylor

LOW COST CONTINUOUS MONITORING OF PARTIAL DISCHARGE ACTIVITY IN MV

SUBSTATIONS ..t b bbb e bbb R e e a b b e s s e R e e a b e b e e R s e R e e R b bt e b et e bt e sb e bt e b e e bt ebe e b e nbe e 2107
S. Holmes, J. Caruana, S. Goldthorpe
REPRESENTATIVE TEST SYSTEMS FOR SWEDISH DISTRIBUTION NETWORKS .......ccccoiiiiiiiiieeee 2111

M. J. Ueda, O. Engblom, K. Alvehag

ZONING PRINCIPLES IN ELECTRICITY DISTRIBUTION AND ENERGY PRODUCTION

ENVIRONMENTS ... .ottt ettt s et e st e et e e st e e saeeaa b e e te e e s eeesateenteease e e aeeanteenteeesaeesaeesnseeaneeeneesnsesnteenreaan 2115
J.-T. Zerbst, E. Hjelmvik, I. Rinta-Jouppi

IMPACT OF MAINTENANCE ON COMPONENT CONDITION AND SYSTEM SUPPLY

RELIABILITY IN DISTRIBUTION NETWORKS. ..ottt snaa s snae s s 2119
U. Zickler, A. Schnettler, M. Schwan

ESTIMATION OF VOLTAGE DIPS AT THE TERMINALS OF DOUBLE FED INDUCTION

L A L 0 T SO 2123
V. Terzija, A. Molina-Garcia, E. Gomez, V. Stanojevic, G. Strbac

NEW PRINCIPLES OF OPERATING ELECTRICAL DISTRIBUTION NETWORKS WITH A

HIGH DEGREE OF DECENTRALIZED GENERATION. ..ottt ae e e e ae e s 2127
C. Bose, C. Hoffmann, C. Kern, M. Metzger

ESTIMATION OF COST OF DOWNTIME OF INDUSTRIAL PROCESSES DUE TO VOLTAGE

S € T T T TP TP U RO P RO P TP PRTPRTOPPRPRO 2131
S. C. Vegunta, J. V. Milaniovic

DIGITAL INTERFACE FOR IEC 61850. REQUIREMENTS AND ACCURACY DEFINITIONS .......cccccoeniee 2135
M. Gurbiel, J. Blumschein, C. Dzienis, G. Lang, Z. Styczynski

QUALITY OF ELECTRICITY SUPPLY INDICES - JP ELEKTROPRIVREDA BIH .....cccoiiiiiiiiiiiiiieeiee 2139
E. Becirovic, M. Dzizic, S. Tepavcevic

ELECTRIC POWER DISTRIBUTION PLANNING CONSIDERING POWER QUALITY COSTS........ccccocvenae 2143

J. C. Cebrian, N. Kagan
MULTISYSTEM OVERHEAD LINES INSPECTIONS - THE EXPERIENCE OF LABELEC WITH

EDP DISTRIBUTION LINES ...ttt s e ettt e e e b e e e et e e e e bt e e e e bbe e e sabaeeaetaeeeesbbeeesabeeaeaaneeeas 2147
A. M. re, J. Matos, J. G. Mota

RELIABILITY OF DISTRIBUTION NETWORK COMPONENTS. ... oottt 2151
Ying He

MODELLING OF DER SCHEDULES USING TEC B1850.......ccutiiiitiieiiiie ittt stee ettt e e stee e sevaeeeebaeessaveeesnaae e 2155

M. C. Janssen, C. A..ersen, C. Brunner, J. Dall

COMPARISON OF FUTURE ENERGY SUPPLY SCENARIOS WITH DISPERSED

GENERATION IN DISTRIBUTION NETWORKS ...ttt st et e aneas 2159
T. Smolka, T. Dederichs, A. Schnettler, B. Schowe-Von Der Brelie

FORECASTING REAL-TIME RATINGS FOR ELECTRICITY DISTRIBUTION NETWORKS

USING WEATHER FORECAST DAT A oottt ettt sttt ettt rea st e s e et eanteeaseeanteesseaanseessaeanseesneaaseesneeensensn 2163
A. Michiorri, P. C. Taylor
CASE BASED REASONING FOR DISTRIBUTED VOLTAGE CONTROL ...cccviiiieiie st 2167

Tao Xu, P. Taylor, M. Prodanovic, E. Davidson



WIRELESS TELECOMS FOR DISTRIBUTION NETWORKS BASED ON WIMAX .....coociiiiieieiiee e 2171
D. Laverty, D. J. Morrow, J. O'Raw, P. A. Crossley

ACTIVE DISTRIBUTION NETWORK COST/BENEFIT ANALYSIS WITH MULTI-OBJECTIVE

PROGRAIMMING ...ttt b et b e b bt a4t be e s bt s bt a4 e ek £ e a b e sh e e bt e b e e a b e e hb e ke e b e enb e ebeenbe et e e besaeebenbean 2175
G. Celli, F. Pilo, G. G. Soma, M. Gallanti, R. Cicoria

ASSESSING AGGREGATE INVESTMENTS IN DISTRIBUTION SYSTEMS FOR REGULATORY

AU D T S ettt bbb bbbt b b e E e R e bR e R R e bR £ R R R SRR R e R e bR e e e Rt bRt b e r s 2180
N. Kagan, M. R. Gouvea, C. M. V. Tahan

RISK ASSESSMENT OF DISTRIBUTION SYSTEM: REAL CASE APPLICATION OF VALUE AT

RISK IMETRICS ...ttt e ettt e et et e e e tbe e e e etbe e e s beeeeabeseeesreeeaabaeeaabesaeessbeeesabeseeasssaeeseeeesnbeeesnseaaaas 2184
A. Schreiner, G. Balzer, A. Precht, G. Balzer
THE NEW ROLE OF SUBSTATIONS IN DISTRIBUTION NETWORK MANAGEMENT .......cccoeiiiiieeiiieeens 2188

A. Madureira, J. P. Lopes, A. Carrapatoso, N. Silva

ENTERPRISE ARCHITECTURE: A FRAMEWORK SUPPORTING ORGANIZATIONAL

PERFORMANCE ANALYSIS ..ot bbbt bbbt bbbt b et st e b e e b are e 2192
P. Gustafsson, P. Johnson, L. Nordstrom

RISK ASSESSMENT IN DISTRIBUTION NETWORK INVESTMENT EVALUATION:

EXPERIENCE WITH VAR METHODOLOGY ...ttt sttt sttt sbe e st ssesbeseesteannesneannenreans 2196
R. Messias, P. Carvalho, C. Santos

INTEGRATED OPTIMAL POWER FLOW FOR ELECTRIC POWER AND HEAT IN A

IMIICROGRID ...ttt b b e bt bbbk e bt b et et ekt ek e bt bttt e bt e bt bbb e st nbeare 2200
B. Awad, M. Chaudry, Jianzhong Wu, N. Jenkins

NEW METHODS TO ASSESS THE IMPACT OF MAINTENANCE AND THE CONDITION OF

NETWORK COMPONENTS ..ottt s e e ettt s b e e e s tt e e e e bt e e e aate e e e abbee e e ibbeeesabeeeaataeeeesbbeeesabeeeeaseeaeas 2204
S. Federlein, C. Hille, A. Schnettler, A. J. Gaul

PRACTICAL MANAGEMENT OF GROUPS OF ASSETS ...ttt ettt aae e 2208
A. P. Cunha, M. R. Gouvea, N. Kagan

OBSERVABILITY AND CONTROLLABILITY OF DECENTRALISED PRODUCTION........ccocvveiivieecveeeenee. 2212
J.-L. Fraisse, P. Briaud, J.-P. Gonot

GRID IMPACT AND INTEGRATION OF MICRO WIND GENERATION .....cccciii it 2217

V. Calderaro, V. Galdi, A. Piccolo, P. Siano
CHALLENGE OF MANAGING ORGANISATIONAL CHANGES, NECESSARY FOR NEW

SUBSTATION AUTOMATION SYSTEMS ...ttt ettt et ae e sna e e ste e sneeeteeanaeeteenneeenneenneas 2221
F. Volberda, S. Van Loon, F. Baldinger, M. Van Riet
SHUNT CIRCUIT-BREAKER IN UNGROUNDED MEDIUM VOLTAGE SYSTEMS..........coc i 2225

J. Dutoit, M. Gonzalez
PROSPECTING, ANALYSING AND IDENTIFYING ENERGY OFFER OPPORTUNITIES

THROUGH DISTRIBUTED GENERATION ..ottt 2229
T. C. Farqui, M. R. Gouvea, A. P. Da Cunha, N. Kagan
LONG-RUN INCREMENTAL COST PRICING BASED ON FAULT CURRENT CALCULATION.................. 2233

Bo Li, Furong Li

TOWARDS A SMART NETWORK IN A BUSINESS DISTRICT: COMBINING DISPERSED UPS

WITH DISTRIBUTED GENERATION..... .ottt ettt e e e et e e e st e e e e tae e e e eate e e ssbeeeasabeeesbaeaeasteeaans 2237
J. Bader, H. Luternauer, L. Kueng

POWER FLOWS IN THE ITALIAN DISTRIBUTION ELECTRIC SYSTEM WITH DISPERSED

GENERATION ...ttt et et st e st e e st e et e e sabe e be e e ts e e sbeesabe e bee e s eeesaseeabe e et eeebeesabeeabeeesbeesasesabeenteeerteenneennnas 2241
M. Delfanti, M. Merlo, M. Pozzi, V. Olivieri, M. Gallanti

SENSITIVITY ANALYSIS OF LONG-RUN INCREMENTAL CHARGE BASED ON

ANALYTICAL APPROACH ..ottt sttt sttt e st e st a1 te e sheean b e e st e e e s teesheeanbe e st eeeteesnbeabeeanteenneenns 2246
Chenghong Gu, Furong Li
OBSERVABILITY OF THE DISTRIBUTION SYSTEM ...ttt et nnae s 2250

M. Powalko, K. Rudion, P. Komarnicki, J. Blumschein
DESIGN AND DEVELOPMENT OF ALV TEST FACILITY FOR DC ACTIVE DISTRIBUTION

L. Martini, C. Tornelli, C. Bossi, E. Tironi, G. Superti-Furga

TECHNICAL ASSESSMENT OF DISPERSED ELECTRIC VEHICLES IN MEDIUM VOLTAGE

DISTRIBUTION NETWORKS ...ttt ettt e e e s e e e et e e et e e e et e e e e abbe e e e bbe e e sabeeeasaaeeeesbbeeesabeeasasaneeas 2258
T. Pollok, T. Dederichs, T. Smolka, T. Theisen, B. Schowe-Von Der Brelie, A. Schnettler

APPLYING ACTIVE NETWORK MANAGEMENT SCHEMES TO AN IRISH DISTRIBUTION

NETWORK FOR WIND POWER MAXIMISATION ....oooiiiii ettt ettt stte e svaa e s evae e e eateeesnaae e 2262
L. F. Ochoa, A. Keane, C. Dent, G. P. Harrison



PROTECTION SCHEME FOR AN LVDC DISTRIBUTION SYSTEM.....cccoiiiiiiiiiiiet e 2266
P. Salonen, P. Nuutinen, P. Peltoniemi, J. Partanen

POWER FACTOR, VOLTAGE VARIATIONS AND LOSSES: A DETAILED ANALYSIS OF THE

ITALIAN MY NETWORKS ..ottt ettt sttt bt s bt s e bt he e e bt e ab e s bt e he e e bt esb e st e e s e e ebeanbenbeeseenbeannan 2270
M. Delfanti, M. Merlo, M. Pozzi, M. S. Pasquadibisceglie, L. L. Schiavo

RELIABILITY ANALYSIS OF AN INDUSTRIAL POWER SYSTEM WITH ON-SITE

GENERATION . .ttt bbbt bbbt E e e a b b h e R e a bt b e e b e e R e e R b e b e e s b e e Rt e ab e bt b e e bt e bt e b e nbe e 2274
T. Nippert, L. Oprea
ON-SITE CONDITION ASSESSMENT OF HV CABLE TERMINATIONS IN SERVICE............coccoviiiiiiiiinne 2278

D. Denissov, W. Kohler, S. Tenbohlen, R. Grand, T. Klein
INTEGRATION OF WIND POWER IN THE ELECTRICITY MARKET: IMPACT OF THE RES-
E SUPPORT MECHANISIM .. .ottt ettt ettt ettt e e st e e s ettt e e e bt e e e sabeeeaabbeeeesbbeeesabeeesabaseeeibbeeesabeeeeaseeeean 2282
L. Ruiz
DEVELOPMENT, INSTALLATION, FIELD TEST AND OPERATIONAL EXPERIENCE OF A
SUPERCONDUCTING FAULT CURRENT LIMITER IN A DISTRIBUTED GENERATION TEST

[y O | I I I TSROSO 2286
R. Dalessandro, M. Ascade, D. Bartalesi, M. Bocchi, V. Rossi, L. Martini

CONTROL AND MONITORISING THE SUPPLY OF IT EQUIPMENT ......ooiiiiii e 2290
M. lliuta, V. Gulinschi, S. Popescu

PRACTICAL DETERMINATION OF PROTECTION SETTINGS FOR THE UTILITY HOF ........cccevveieee. 2294

U. Sachs, M. Hable

DISTRIBUTED GENERATION INFLUENCE ON POWER DISTRIBUTION SYSTEM

DEVELOPMENT IN POLAND ...ttt bbb bbbt e b nnearn e 2298
M. Przygrodzki, S. Ciura

CAN MICROGRIDS PROVIDE A NEW PARADIGM FOR NETWORK OPERATION? AN

EVALUATION OF THEIR TECHNICAL, COMMERCIAL AND ENVIRONMENTAL BENEFITS ................. 2302
C. Schwaegerl, Liang Tao, P. Mancarella, G. Strbac

ECONOMIC AND REGULATORY FRAMEWORK CONDITIONS FOR INTEGRATION OF

RENEWABLE ENERGY SOURCES INTO THE LIBERALISED MARKET .......ccccovitiiiiiiieese e 2306
V. Buhner, W. Glaunsinger, Z. A. Styczynski

RELEVANCE OF ENERGY STORAGE IN FUTURE DISTRIBUTION NETWORKS WITH HIGH

PENETRATION OF RENEWABLE ENERGY SOURGCES .......cccoooiiiiiiiitii e 2310
D. U. Sauer, M. Kleimaier, W. Glaunsinger

ANALYSIS OF PROTECTION ISSUES IN AUTONOMOUS MV MICRO-GRIDS ........cccoooiiiiiienieee e 2314
S. Conti, L. Raffa, U. Vagliasindi

THE RELATIONSHIP BETWEEN RELIABILITY INDICES AND DAILY LOAD CURVE.......cccoooniniieinnn. 2319

Z. Jadrijev, M. Majstrovic, G. Majstrovic

VARIABILITY EVALUATION OF DISTRIBUTION NETWORKS QUALITY OF SUPPLY

PERFORMANCE INDICES ......cooii ittt st st stk e b bbb e b s be et e be et e abe e nbe s beebesneenbenbeen 2323
C. Marantes, A. P. Da Silva

MONITORING OF AND REGULATIONS ON QUALITY OF ELECTRICITY SUPPLY IN

EUROPEAN COUNTRIES ...ttt ettt et ea et e s e e steeesteesmteanseeaseeeteeanteenteeaseeesseeanseensenenseesnseenseennenan 2327
K. Brekke, J. Esteves, M. Bollen, L. L. Schiavo, F. Villa, G. Reti, A. Haber, A. Falcao, T. Westergaard, R. Kolessar

ELECTRIC GRID VERSUS DATA NETWORK ARCHITECTURES AND STANDARDS

SMARTGRID AS PLUGGEPLAY ..ottt ettt ettt e st e e st e et e e s st e e beeasaeesseesnbe e teeasteesneeateeaneeesneeans 2331
J. Santos, N. Silva, P. Rodrigues, A. Rodrigues, D. Marsh, F. Gomes, C. Mota Pinto, A. Blanquet, A. Carrapatoso

M2M - DEVELOPING AND IMPLEMENTING A TECHNICAL ASSET MANAGEMENT

SYSTEM IN EDP DISTRIBUICAQO (PORTUGALY) ....cutiiiitiittite ettt ettt 2335
E. Pereira

ENERGY AND ECONOMIC EVALUATION OF POWER SYSTEMS WITH HEAT NETWORKS................. 2339
P. Mancarella, Chin Kim Gan, G. Strbac

SECURITY AND RELIABILITY OF CRITICAL UTILITY INFRASTRUCTURES.........ccccoevve e 2343
M. Areias, P. Moniz, P. Verissimo

INFORMATION AND COMMUNICATION PLATFORM FOR CRISIS MANAGEMENT (IKK) ........ccccoveunee. 2347
J. Nilges, N. Balduin, B. Dierich

DISTRIBUTED GENERATION CONTROL FOR FREQUENCY SUPPORT ......cccoiiiiiiiiienie et 2350

S. Hirodontis, O. Anaya-Lara, G. Burt, J. R. McDonald

CHARACTERISATION OF PORTFOLIOS OF DISTRIBUTED ENERGY RESOURCES UNDER

UN CE R T AN T Y ittt ket h e et h e e bt e bt e £t e R e e A b e e h e e R e e b £ oAb e e h £ e b e e b e e a b e e Rb e ke e b e e b e eheenbeebeenbeaneenenbe s 2354
M. Aunedi, G. Strbac, D. Pudjianto



CHARACTERIZATION OF PARTIAL DISCHARGES BEHAVIOR IN XLPE DISTRIBUTION

L7 N = I ] ) I OSSR 2358
Q. Corrionero, L. Santos, J. Coto, M. Coto, R. Lopez, M. Arniella
COMMON INFORMATION MODEL: CASE STUDY AT THE AES ELETROPAULO ......cccoovvvieieeee e 2362

C. A. S. Penin, W. Sybine, C. M. Matayoshi, F. C. S. Cerdan
AN ENVIRONMENTAL ACCOUNTING SYSTEM IN THE PLANNING AND MANAGEMENT

OF EDP DISTRIBUTION COMPANY'S INVESTMENT PROJECTS .....oooiiiiiiiiiiee e 2366
M. M. De Almeida, W. Ventura, M. Henriques, R. Bandeira, J. P. G. Monteiro

BEHAVIOURAL FACTORS' INFLUENCE ON ENERGY SAVINGS.......ccooiiieiiieenee e 2370
I. Apolinario, C. C. De Barros, H. Coutinho, L. Ferreira, B. Madeira, P. Oliveira, A. Tavares, A. Trindade, P.
Verdelho

LONG-RUN INCREMENTAL COST PRICING FOR DISTRIBUTION NETWORK DIFFERENT

CIRCUIT GROWTH RATE ...ttt bbb b e e b e s b e b e e bt e hb e bt e b e nbeareen 2374
Hui Yi Heng, Furong Li

PROMOTING DEMAND SIDE MANAGEMENT AND ENERGY EFFICIENCY IN PORTUGAL ........cccoceeueee 2378
I. Apolinario, C. C. De Barros, H. Coutinho, L. Ferreira, B. Madeira, P. Oliveira, A. Trindade, P. Verdelho

EFFICIENT PRICING ON DISTRIBUTION NETWORK TARIFFS ..o 2382

I. Apolinario, C. Correia De Barros, H. Coutinho, L. Ferreira, B. Madeira, P. Oliveira, A. Trindade, P. Verdelho

POTENTIAL RISE AND SAFETY VOLTAGES OF WIND TURBINE EARTHING SYSTEMS

UNDER TRANSIENT CONDITIONS ... oottt sttt bbbt as e s bt e seesbease et e sseenbesseenbeaneenbenn 2386
A. Elmghairbi, A. Haddad, H. Griffiths

CUSTOMER SWITCHING MANAGEMENT AND RELATED IT SYSTEMS IN ENEL

[0 ] S I 1= 10 174 1 1L SR 2390
E. Coppa, E. Di Marino, F. Veronese

OPTIMIZATION OF THE UNDERGROUND GRID NETWORK SYSTEM IN SAO PAULO. ......c..ccccvevverirenee. 2395
M. M. F. Gemignani, M. A. Pelegrini, B. V. Mello, J. C. Guaraldo, H. Kagan, C. M. V. Tahan

COMMERCIAL BUILDING LOAD MODELLING FOR DEMAND RESPONSE APPLICATIONS.................. 2399
I. Cobelo, M. Boyra, A. Castellanos

JUSTIFYING DISTRIBUTION AUTOMATION ..ottt ittt sttt sbe ettt sbeesbasreenaesnean 2403

R. Kimura, B. Flynn

A FUZZY-LOGIC APPROACH TO PREVENTIVE MAINTENANCE OF CRITICAL POWER

TRANSFORIMERS. ...ttt e et s ettt e sae e e teeer e e teeante e seeesteeas e enteeaseeeseesnteenseeenteeaneeanseenrennnseenn 2407
T. Brescia, S. Bruno, M. La Scala, S. Lamonaca, G. Rotondo, U. Stecchi

APPLICATION OF SURGE ARRESTERS FOR LIGHTNING PROTECTION OF 33KV WOOD

POLE DISTRIBUTION LINES ... .oo oottt ettt et e et sat e e te e st e e ste e ssb e e teeesaeesssesnbeestaeeteesnsaeteeannes 2412
R. Bhattarai, N. Harid, H. Griffiths, A. Haddad

THE CONDUCTION OF POWER QUALITY DISTURBANCES BETWEEN DISTRIBUTION AND

TRANSMISSION GRIDS ...ttt e et e s e e st e e e st e e ssbeaabe e e s eeesbeesnbe e beeartaesneeanbeeareeeneenns 2416
C. Stanescu, S. Gal, S. Pipiris

EXAMINATION OF THE IMPACT OF POSSIBLE DISTRIBUTION NETWORK DESIGN ON

NETWORK LOSSES ... ettt e st s et e e st e e te e e s e e teeasteesteeeseeeaseeanteeaseeeseeanseenteeasaeesseesnseennenesaeenneeanseenrenan 2420
Ding-Mei Cao, D. Pudjianto, G. Strbac, R. Ferris, I. Foster, M. Aten

NEW DISAGGREGATED DEMAND FORECAST METHODOLOGY CONSIDERING ENERGY

EFFICIENCY, DSM AND DG ....oooiiiieiiiiieiie ettt s ta et s te et ste et st ebesbe e te e be e be s bt e nbe e ke e besbeenbesbeebesneenbearenns 2424
C. Marantes, B. D'Albertanson, H. Morecraft, B. Hogger

EXPERIENCE OF INTRODUCING NEW REGULATORY POLICY ON ELECTRICITY SUPPLY

INDUSTRY OF THAIULAND ...ttt sttt ettt ettt e et e sn b e et e ss e e s be e an b e e be e e steesneeenbeenbeeebeennbeenees 2428
P. Punjad, T. Tantimaporn, J. Chaiyabin

QUALITY OF SUPPLY PERFORMANCE BENCHMARKING: IMPROVEMENTS TO

IMETHODOLOGY oottt ettt ettt e e e e ettt e et e e e e tb e e e e eab e e e aabae e e abbeeeasbbeeeaabeaeaabbeeeebbeeesabeeesaabeeeeasbeeesabeeesraeeeas 2432
A. P. Da Silva, C. Marantes, B. D'Albertanson, G. Strbac

NEXT-GENERATION POWER INFORMATION SYSTEM .....cciiiiiiic ettt aa e s 2436
F. EImendorf, M. McGranaghan, Zhiming Dai

VOLTAGE SAG SENSITIVITY OF HOME APPLIANCES AND OFFICE EQUIPMENT ......ccccoovviiiieiiieiiens 2442

M. V. Chilukuri, Ming Yong Lee, Yoke Yin Phang

PROPOSAL AND COMPARATIVE ANALYSIS OF ALTERNATIVE METHODS ON THE

DEFINITION OF LOAD CURVES TYPOLOGIES.........ooioiiieie ettt nne e 2448
M. Gemignani, C. Oliveira, C. Tahan, D. Costa

AN APPROACH TO DETERMINISTIC AND STOCHASTIC EVALUATION OF THE

UNCERTAINTIES IN DISTRIBUTED GENERATION SYSTEMS ......cooiii e 2452
M. Zangiabadi, R. Feuillet, H. Lesani



ISSUES OF CYBER SECURITY IN SCADA-SYSTEMS - ON THE IMPORTANCE OF

AWARENESS ...ttt ettt e e et e e e et e e e e etee e e etteeesabeeeaabeeeeesseeeesabeeeaabeseeasseeeesbaeesasesaeassbeeeaateeeanbanaaas 2456
E. Johansson, T. Sommestad, M. Ekstedt

UPDATE ON DISTRIBUTION SYSTEM FAULT LOCATION TECHNOLOGIES AND

EFFECTIVENESS ...ttt ettt s bt e st e e e be e et e e she e e abe e e be e e beesabeebeeaaeeesbeesabeesteeeteesaresnteenreenn 2460
T. Short, Jinsang Kim, C. Melhorn

SWITCHING TRANSIENT ANALYSIS OF SMALL DISTRIBUTED GENERATORS IN LOW

VOLTAGE NETWORKS ...ttt et e e et e e e s b e e e bb e e e e bt e e e sabeeeeabeeeeesbbeeesabaeesbbeeeesbbeeesnbaeesntneeens 2464
D. Clark, A. Haddad, H. Griffiths
DISTRIBUTED AUTOMATIC VOLTAGE CONTROL (DAVC) .....oiiiiiiiieieeieeee et 2468

M. Thomson, I. Richardson, J. P. Barton, D. G. Infield

PLACEMENT AND SIZING EVALUATION OF DISTRIBUTED GENERATION IN ELECTRIC

POWER SYSTEMS. ...ttt ettt e s bt e et e e e be e e s be e sab e eabe e e bseebeesabeeteeeaeeesbeesabeeabeeeteesareenteearnenn 2472
J. M. L. Lezama, A. P. Feltrin

DETERMINING A RELATIONSHIP BETWEEN ESKOM DISTRIBUTION NETWORK

PERFORMANCE IMPROVEMENT AND INFRASTRUCTURE INVESTMENT COST ....c...ccoiiiiieeevieeeeiee 2476
N. Nunes, C. Carter-Brown, M. Cameron

SELF LEARNING EXPERT SYSTEM (SLES) FOR POWER TRANSFORMERS........ccccooiiiiiiineneeeeese e 2480
E. Piga, A. Geschiere

SCREENING REQUESTS FOR DISTRIBUTED GENERATION INTERCONNECTIONS........cc.coovieeeiieeiens 2483

R. C. Dugan, R. F. Arritt

APPLICATION OF STORAGE AND DEMAND SIDE MANAGEMENT TO OPTIMISE EXISTING

NETWORK CAPACHTY L.ttt bbbt b e e bbb e bbb e bt e b b e bt e b e e bt e b b e bt et e e an e et e nnenbe e 2487
V. Stanojevic, V. Silva, D. Pudjianto, G. Strbac, P. Lang, D. Macleman

LOOSELESS ENCODINGS AND COMPRESSION ALGORITHMS APPLIED ON POWER

QUALITY DA T ASET Sttt ittt b e bttt h e e b e bt e et be e R b e sk e e s e e e b e e R b e eb e e R e e R e e R b e nb e e b e e bt e sbenbeesneabeaneenbenrean 2491
J. Kraus, T. Tobiska, V. Bubla

A SIMPLIFIED METHOD FOR ESTIMATING VOLTAGE DIPS DUE TO TRANSFORMER

INRUSH .ttt bt bbb h b b e h bt h e R b b et e b e bt e b e e bt bt e bt b et b b eeb e b e anennis 2495
G. Bathurst

VARIABLE VOLTAGE OFF-SHORE DISTRIBUTION NETWORK FOR WIND FARMS BASED

ON SYNCHRONOUS GENERATORS ...ttt b bbb s bbbt ane e b e 2499
R. Blasco-Gimenez, S. Ano-Villalba, J. Rodriguez, V. Aldana, A. Correcher, F. Morant, E. Quiles

ALTERNATIVE INVESTMENT STRATEGIES FOR IMPROVING DISTRIBUTION SYSTEM

RELIABILITY BY USING REPRESENTATIVE NETWORKS ..ottt 2503
M. S. M. Kairudeen, J. Rebic, A. Silva, P. Djapic, G. Strbac

THE USE OF REAL TIME DIGITAL SIMULATION FOR PERFORMANCE ANALYSIS OF

DISTANCE PROTECTION AND DIFFERENTIAL PROTECTION IN SHORT TRANSMISSION

I 1\ SRRSOt 2507
A.-L. P. De Oliveira

INTEGRATED CONDITION MONITORING FOR SUBSEA POWER CABLE SYSTEMS .......c..cccoiviiviieeen. 2511
R. Svoma, C. Smith, C. Conway

NEUTRAL EARTHING REACTORS IN OVERHEAD DISTRIBUTION NETWORKS..........ccooiiiieieceeceie 2515
J. P. De Sa, M. Louro, P. Freitas

COMMERCIAL LOSSES ESTIMATIONS THROUGH CONSUMERS' BEHAVIOR ANALYSIS........cccccv.ee. 2519

M. Gemignani, C. Tahan, C. Oliveira, F. Zamora

IMPLEMENTATION OF AN AUTO DISPATCH SOLUTION IN A LOW LEVEL TENSION

OPERATION CENTRE ..ottt ettt b et bbb e b e e R e s b bt b e e bt e ab ekt b s b e e nn e b e en 2523
R. Garcia, L. Patarroyo, O. Arias, M. Alfonso, C. Martinez

CALCULATIONS IN 3D OF THE MAGNETIC FIELDS GENERATED BY DISTRIBUTION

LI L A T3 TSSO 2527
M. Bourdages, S. Gravel
A NEW METHOD TO EVALUATE MEAN LIFE OF POWER SYSTEM EQUIPMENT .......ccccooiviviiieecic s 2531

J. E. Cota-Felix, F. Rivas-Davalos, S. Maximov

A DECISION SUPPORT SYSTEM FOR OPTIMAL ENERGY SOURCING IN LIBERALISED

ENERGY MARKET S ...ttt ettt e e e e st e e e et b et e st e e e e e tbe e e e bbe e e aabeeeaabeeeeebteeesabeeeaasneeeeasbeeesabaeeateeaean 2535
A. Vaccaro, D. Villacci

PQMS - POWER QUALITY MONITORING SYSTEM: IMPROVE POWER SYSTEMS

THROUGH TEDS ... ittt ettt e st e sttt esat e e te e esee e teeante e s e e eseeeasteente e e s eneseesnteenseeensaenneeansennsenanseenn 2540
R. Bernardes, F. Ayello
CONSUMERS' PERCEIVED ECONOMICAL EVALUATION OF POWER QUALITY ..o 2544

I. O. Cyrillo, M. A. Pelegrini, F. G. Borger, F. A. Neto, W. Belluzzo, C. A. Longue, C. M. V. Tahan



LOSS CHARACTERISTICS OF LOCAL-DELIVERY DISTRIBUTION SYSTEMS ... 2548
L. Freeman, M. Marshall, R. Walling, J. Weiss

AUTOMATIC POWER QUALITY DISTURBANCE CLASSIFICATION USING WAVELET,

SUPPORT VECTOR MACHINE AND ARTIFICIAL NEURAL NETWORK ......ccccciiiiiiiniiie e 2552
V. Vega, N. Kagan, G. Ordofiez, C. Duarte

MODELING ENERGY EFFICIENCY ALTERNATIVES FOR DISTRIBUTION SYSTEM POWER

DELIVERY ittt b et bbbk e e h e H R R R R e R Rt R e bRt e b e e n R b e 2556
R. Dugan, T. Short, K. Forsten

INDUSTRIAL CONSUMERS REACTION TO UNINTENTIONAL CHANGES OF OPTIONAL

ELECTRICITY TARIFFS IN BRAZIL (2002-2008) .....c.ccuteutrttateieeiereaieatesiesieseeseesesseseesieseeseeseesessessessessessessesessessessens 2560
F. Anuatti, W. Belluzzo, A. C. Nicolella

APPLICATIONS ASSESSMENT OF PULSE CLOSING TECHNOLOGY ....cooiiiiiiieeecee sttt 2564
F. Goodman, C. McCarthy

INTEGRATING PLUG-IN- ELECTRIC VEHICLES WITH THE DISTRIBUTION SYSTEM .....c..covevvveineee. 2568

A. Maitra, J. Taylor, D. Brooks, M. Alexander, M. Duvall
RELIABILITY EVALUATION OF DISTRIBUTION SYSTEMS WITH RENEWABLE

DISTRIBUTED GENERATION AND LOAD VARIATION MODELS........ccco oot e e 2573
W. S.rade, C. L. T. Borges, D. M. Falcao
INTELLIGENT UNIVERSAL TRANSFORMER DESIGN AND APPLICATIONS.......cccccoi i 2577

A. Maitra, A. Sundaram, M. Gandhi, S. Bird, S. Doss

THE INFLUENCE OF FAULT TYPE ON FAULT CURRENT IN MV COMPENSATED

NETWORKS. ...ttt bt bbbt b e E bt h e bk A h b€ et e st bt ek e bt e bt b e es b e bt e bt e bbb eent et are 2584
P. Toman, J. Dvorak, J. Orsagova, D. Topolanek

DEVELOPMENT OF DISTRIBUTION OUTAGE AND INTERRUPTION REPORTING SYSTEM

ON THE INTRANET TO FACILITATE ASSET MANAGEMENT ..ot 2588
H. Osman, J. A. Majeed, S. Yusof

ASSESSING THE ECONOMICS OF POWER QUALITY oottt sttt ve st sve e e e va e snae et e sna e 2592
A. Walsh

BETTER HOUSING SCHEME DESIGN AT LOWER COST ......iiiiiiiieitsiieie sttt nne 2597
A. Walsh

THE REVIEW AND ANALYSIS THE DESTRUCTIVE EFFECTS OF HARMONICS ON A

SAMPLE MV/LV TRANSFORMER ......ootiiiiiiieit sttt sttt st e te e e ba et e s te e s e sbaentesteenaentaaneeneean 2601

S. Mousavi, B. Tavan, H. Bakhtiari
OPERATION AND CONTROL OF DG BASED POWER ISLAND IN SMART GRID

L N AV T 0 1N 11 N N USSR 2605
S. P. Chowdhury, S. Chowdhury, C. F. Ten, P. A. Crossley
MICROTURBINE BASED DISTRIBUTED GENERATOR IN SMART GRID APPLICATION...........ccocevvenen. 2610

A. K. Saha, S. P. Chowdhury, S. Chowdhury, P. A. Crossley, C. T. Gaunt
VOLTSHIELD - ANTI-POLLUTANT TREATMENT FOR GLASS AND GLAZED PORCELAIN

LN S O I I o TR PP 2616
J. Blackett

CONTROL OF WIND POWER GENERATION SYSTEM - A SURVEY REPORT .....ccoooiiiiievieceeree e 2620
K. Kaur, S. P. Chowdhury, S. Chowdhury, P. A. Crossley

SHORT-TERM ECONOMICS OF VIRTUAL POWER PLANTS ...ttt ee ettt sva e sva e e sae e 2625
Koen Kok

WATER TREES IN MEDIUM VOLTAGE XLPE CABLES: VERY SHORT TIME

ACCELERATED AGEING TESTS ...ttt sttt sbe st e b sbe e be s be et sbe et sbe et e sneebesbeenbenree s 2629
B. Hennuy, J. Marginet, A. Francois, G. Platbrood, Y. Tits, Q. De Clerck

SAFETY AND RELIABILITY FOR SMART-, MICRO- AND ISLANDED GRIDS.........cccccoviiiniiiieniene e 2633
W. Friedl, L. Fickert, E. Schmautzer, C. Obkircher

IMPACT OF IEC 61850 ON POWER QUALITY MONITORING AND RECORDING........cccccooviiienirei e 2637
A. Apostolov

TESTING OF MULTIFUNCTIONAL DISTRIBUTION PROTECTION RELAYS .....c.cooii e 2641

A. Apostolov

A SURVEY ON PERFORMANCE EVALUATION OF LOW IMPEDANCE NUMERIC AND HIGH

IMPEDANCE BUSBAR PROTECTION SCHEMES.........cciiiiiii et 2645
S. Chowdhury, P. A. Crossley, J. Fitch, S. P. Chowdhury

ADOPTION OF A PROCESS-ORIENTATED ORGANISATION AND "STATUS INDICATOR

FOR NETWORK OPERATIONS" TO OPTIMISE ASSET MANAGEMENT ......oooiiiiiiiiiieeeee e 2651
H. Worle



BENEFITS OF A RISK-BASED COMPARISON OF ELECTRICAL DISTRIBUTION SYSTEM

L0 ] N I 1 OSSR 2654
J. McDonald, B. Pal, G. Strbac, P. Lang

MANAGING URBAN NETWORK FAULT LEVELS - AROLE FOR A RESISTIVE

SUPERCONDUCTING FAULT CURRENT LIMITER? ..ottt st s an 2658
N. K. Singh, G. M. Burt, C. C. Brozio, D. Robertes, C. G. Bright, M. Hushand

A NEW, ULTRA LOW COST POWER QUALITY AND ENERGY MEASUREMENT

TECHNOLOGY - THE FUTURE OF POWER QUALITY MEASUREMENT ......ccooiiiiiicinc e 2662
A. McEachern, A. Eberhard

EMC AND EMF REGULATORY ISSUES FOR THE POWER INDUSTRY
C. Marshman, M. Tyndall

INFORMATION PROVISION FOR SMART DISTRIBUTION .....oooiiiiiie ettt s 2670
B. Buchholz, H. Frey, J. Stein

Author Index





