CIRED Workshop 2016

IET Conference Publications 686

Helsinki, Finland
14 - 15 June 2016

ISBN: 978-1-5108-3467-5



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© (2016) by the Institution of Engineering and Technology
All rights reserved.

Printed by Curran Associates, Inc. (2017)

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:  845-758-2633

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



TABLE OF CONTENTS

MODELLING AND FLEXIBLE LONG-TERM PLANNING INTEGRATING INNOVATIVE

TECHNOLOGIES FOR THE DISTRIBUTION GRIDS OF ZURICH .......ooiiiiice ettt 1
J. Bader, D. Hearn, B. Heimbach, R. La Fauci, H. Luternauer, M. Kleinheinz

ELECTRIC VEHICLE DEVELOPMENT IN CHINA AND ITS POWER QUALITY

CHALLENGES TO DISTRIBUTION GRID ...ttt ettt e et e e e e ate e e s ba e e e e bt e e e sateeeanbaaeeenneas 4
Aigiang Pan, Tiantian Chen

NEAR REAL-TIME OUTAGE DETECTION WITH SPATIO-TEMPORAL EVENT

CORRELATION ...ttt h et h bbb b b2 a e h e h £ bbb e e s e bt e b e e b bt b et e bt e bt b e e bt b e et e e eneans 8
J. Simoes, A. Blanquet, N. Santos
ENERGY EFFICIENCY IN STREET LIGHTING: CITIZENS POINT OF VIEW ......cooiiiiiiiiiice e 11

M. Meneses, M. Albuquerque, A. Alves Fonseca, P. Carreira

INFLUENCES OF A HYDROGEN ELECTROLYSER DEMAND ON DISTRIBUTION NETWORK

UNDER DIFFERENT OPERATIONAL CONSTRAINTS AND ELECTRICITY PRICING

1O N 1Y 3 [ 1 TSP PPURPRI 15
Han Xu, I. Kockar, S. Schnittger, J. Rose

REGULATORY INCENTIVE MECHANISMS FOR PROMOTING INVESTMENTS IN SMART

DISTRIBUTION SYSTEM ...ttt ittt she ettt b e s b4 e b bt e b s bt et b e et s b e e be s b e et e s bt e nbe st e e nbenneenes 19
M. Delfanti, V. Olivieri, S. Larzeni, L. L. Schiavo

FORECAST OF FAULTS DURING HEAT WAVES IN A MEDIUM VOLTAGE GRID AND

CRISIS MANAGEMENT ...ttt ettt et e et s et e et e e st ee e beesaee e be e esee e s Reesnbe e beeeneeesneeanbeeaneeenteennbeenees 23
O. Faivre, Y. Le Herve, P. Jehl, S. Jouhanneau, E. Bugnot

IMPROVING THE SITUATION AWARENESS OF DSOS IN MAJOR DISTURBANCES BY

VISUALIZING THE STATE OF MOBILE NETWORKS .......o oottt ettt e e 27
J. Haapanen, H. Krohns-Valimaki, P. Verho

SELECTION OF RELEVANT FAILURE MODES AND SYSTEM STATES FOR THE

EVALUATION OF RELIABILITY IN DISTRIBUTION GRIDS DEPENDING ON ICT ....cccccoeiiiiiiniieneeeeeie 31
D. Schacht, S. Patzack, H. Vennegeerts, S. Krahl, A. Moser
ISLANDING OF A COMMERCIAL DISTRICT: NICE GRID PROJECT .......ociiiiiiiiiiiice e 35

T. Drizard, G. Diquerreau, C. Lebosse

FLEXZONE CONCEPT TO ENABLE RESILIENT DISTRIBUTION GRIDS - POSSIBILITIES IN

SUNDOM SMART GRID ...ttt ettt e et e e ettt e e sttt e e e s be e e e ettt e e e sabeeesabeeeaabbaeeabbeeesabaeesabbeeeaabeeesnbeeesaseeeeas 39
H. Laaksonen, P. Hovila

COMBINED EFFECTS OF DISTRIBUTED GENERATION GRID CODE REQUIREMENTS ON

THE TRANSIENT BEHAVIOUR OF ISLANDED SYSTEMS .......oiiiiiiiiii e 43
F. Bignucolo, A. Savio, R. Sgarbossa, R. Turri, A. Cerretti
ENERGY MANAGEMENT FOR HYDROGEN ENERGY STORAGE SYSTEM .....ccccooiiiiiiiii e 47

M. Mizutani, Y. Monden, J. Sato, T. Kono, R. Nakajima
CONTROL OF ELECTRIC VEHICLE CHARGING IN DOMESTIC REAL ESTATES AS PART

OF DEMAND RESPONSE FUNCTIONALITY oottt ettt ete e et e s bt etaa e e s eaae s e sabaaesentaeesbaeeseateeesnns 51
A. Rautiainen, K. Lummi, P. Jarventausta, V. Tikka, A. Lana
STIMULATING THE EFFICIENCY OF THE ENERGY INFRASTRUCTURE BY DSO TARIFFS ........cccocouveee. 55

S. Honkapuro, J. Tuunanen, J. Partanen

LOAD FLEXIBILITY OF HOUSEHOLD CUSTOMERS WITH REAL TIME CONSUMPTION

DATA AND AUTOMATIC CONTROL OF ELECTRIC HEATING SYSTEMS ... 59
C. Svalstedt, M. Lof

INCENTIVIZING CONSUMER RESPONSE THROUGH COST-REFLECTIVE DISTRIBUTION

NETWORK CHARGES ...ttt ettt e ettt s e e et e e e e et e e e st ee e e bb e e e eabbeeeaabeeesabaeeeesaseeesabeeesbaeesanreas 63
I. Abdelmotteleb, T. Gomez, J. P. Chaves-Avila, J. Reneses

META-ANALYSIS OF THE RESULTS OF EUROPEAN SMART GRID PROJECTS TO

QUANTIFY RESIDENTIAL FLEXIBILITY ¢ttt sttt sttt sttt sba et naesba e st sbesnaesbaaneentenns 67
R. Bernards, J. Reinders, E. Klaassen, J. Morren, H. Slootweg

M-R ALGORITHM BASED MULTI-LEVEL FEEDER QUEUE OPTIMIZATION CHARGING

MODEL OF ELECTRIC VEHICLE AND ITS IMPLEMENTATION IN ENERGY INTERNET .........ccoceeviiieenn. 71
Naishi Chen, Minghao Ai, Xiaohui Wang, Dan Li, Fumin Qu, Jinghuai Lin

PRESENTING THE SMART CITY BUSINESS MODEL: QUALITATIVE AND QUANTITATIVE

INDICATORS FOR ENERGY SERVICES. . ...ttt ettt ettt ettt e e et e e e etbe e e satae e e eabaeesbaeeseabaeeannes 76
A. Navidi, S. M. Hashemi



FREQUENCY DOMAIN HARMONIC MODEL OF ELECTRIC VEHICLE CHARGER USING

THREE-PHASE UNCONTROLLED RECTIFIER ...ttt se e e et ssae e snaaesnee e e snaennnnenns 80
Mo Wenxiong, Suo Zhixin, Wang Yong, Fang Jian, Luan Le, Li Shengnan, Wang Jiajia, Wang Qianggang

HOW TO FOSTER SMART ENERGY BEHAVIOR OF END - USERS VIA PROACTIVE USER

PARTICIPATION: S3C PROJECT (SMART CONSUMER, SMART CUSTOMER, SMART

CITIZEN) KEY FINDINGS ..ottt bbbt bbb bbbt b e bbb bt b et b et b et 85
V. Nunes, J. Nunes, C. Marques, R. Goncalves

SMART LED LIGHTING SYSTEMS IMPLEMENTATION IN LISBON METROPOLITAN AREA........cccocvven. 89
R. Matos, P. S. Paulo, R. Ribeiro, J. Oliveira Nunes, P. Valverde

A NEW FRAMEWORK FOR INFRASTRUCTURE PLANNING ......coiiiiiiieieeee et 93

C. Heuer, C. Norris, J. Chwang
CO-SIMULATION ARCHITECTURE FOR CENTRALISED DIRECT LOAD CONTROL IN

SIMART GRID ..ottt ettt b e e s e bt he e bt e R e e bt e bt oAb e e Rt e bt e b e ekt eR e e be e b e oAb eeR e e be e b e e b e ebeesbeabeebesbeebenbeen 97
R. Alishov, M. Spahn, R. Witzmann

AN IMPROVED NETWORK SIMULATOR FOR EV / V2G STUDIES ......coci ittt 101
S. Broderick, A. Cruden, S. Sharkh, N. Bessant

A SMART CABLE MANAGEMENT SYSTEM IN SUPPORT OF THE SMART CITY ..ooviiiiieveceece e 105
Rui Wen, Hui Wang, Chunlin Wang, Yong Xiang, Chengke Zhou

CUSTOMER OUTAGE INFORMATION SYSTEM ..ottt ettt a e naa e nae e e snna e 109
A. Berlin, N. Sigrfridsson, L. Garpetun

DESIGN AND CONSTRUCTION OF LVDC DISTRIBUTION SITE ....cooiiiiiiieienise e 113

Youngpyo Cho, Jaehan Kim, Jintae Cho, Juyong Kim

STUDY OF INFORMATION INTEGRATION ARCHITECTURE BASED ON THE

EXTENSIBILITY OF SMART GIRD CIM MODEL.......ocoiiiiiiiiiii s 117
Lei Zhao, Jinsong Liu

DEMONSTRATION PROJECT OF DISTRIBUTION LEVEL MICROGRID IN

PENETANGUISHENE OF CANADA . ...ttt ettt s et e st e e s te e saa e e te e s saeeaeeaaaeeteessteebeesaaeeseesnseaneearean 121
Keon-Hang Lee, Sang-Yun Yun, Pyeong-lk Hwang, Dong-Kwen Seo, Yun-Tack Pak
NEW SERVICES OF PLUG-IN ELECTRIC VEHICLES CHARGING STATIONS .....cccoctiiiiiinieiinesie e 124

S. Zare, P. Najafi, H. Mansuri, H. Taghiya

POWER CONSUMPTION FORECASTING IN THE PRESENCE OF DISTRIBUTED

GENERATION AND STORAGE IN SMART HOME .......ooiiie ettt et et eate e aaa e 128
M. Yaghmaee, M. A. Farahnakian, R. Hajimahdizadeh, M. Zabihi

A COMPETITIVE MODEL FOR APARTMENT COMPLEXES ENERGY MANAGEMENT WITH

THE AIM OF CREATING THE INFRASTRUCTURE OF SMART CITY oottt 132
H. Ghorbanpanah, A. Saeedi, S. Alishahi, N. Nakhodchi
HOW MULTI-SERVICES GATEWAYS ENABLE IOT FOR UTILITIES ...ccviiieeee e 136

R. Hourdouillie, D. Pollock

THE ANALYSIS AND DESIGN OF DROOP CONTROLLED DCMGS CONSIDERING THE LINE

IMIPEDAINCE ...ttt bbbt bbb bbbt e b e b e e b e e b4 b e e H e e R e e b4 b b e bt e R e oAb e e b b e bt e b e e b nb e e e b e b nn e 140
See-Young Choi, Rae-Young Kim

IMPACT ON NETWORK LOSSES OF SHORTER LOW-VOLTAGE FEEDERS AND HIGHER

TRANSFORMER DENSITY ottt ettt b e s he e e b e bt s bt e e e e be et e eh e e ne e e b e et e eheenbeebeebesnbenbeareens 144
S. C. Vegunta, S. Stapleton, P. Jewell, D. Hawkins, R. Brook

A HIERARCHICAL CONTROL METHOD OF MASSIVE PLUG-IN ELECTRIC VEHICLES FOR

LOAD VALLEY FILLING ..otttk ke b et b et b bt bt nn et ene b 148
Kaigiao Zhan, Aidong Xu, Xiaobin Guo, Wenxiao Wei, Ganyang Jian

CUSTOMERS SWAPPING BETWEEN PHASES FOR LOSS REDUCTION CONSIDERING

DAILY LOAD PROFILE MODEL IN SMART GRID ....oooiiiii sttt ettt ate e sabaa e 152
B. M. Kalesar

VOLTAGE CONTROL DEMONSTRATION FOR LV NETWORKS WITH CONTROLLABLE

DER - THE SUSTAINABLE PROJECT APPROACH ...ttt ettt e et e taa e s etaae e e etbe e e enbaeeanns 156
H. Costa, M. Miranda, J. Ramos, L. Seca, A. Madureira, D. Lemos, R. Santana, M. Louro, P. G. Matos, L. Rosa, N.
Silva

REDUCTION OF MEASUREMENT POINTS IN LOW-VOLTAGE GRIDS WITH HIGH PV-

SHARE ...ttt et e ettt e e ettt e e ettt e e e ebeeeeateeeeeahteeeabeeeaatteeeaatteeeabeeeeabeeeeahbeeeabeeeaatreeeeaareeeaareeeaateaaaan 161
G. Seifert, J. Gutbrod, M. Luther, A. Kopken

ENERGY PLANNING APPROACH FOR AN EFFICIENT DISTRIBUTION GRID........ccccocviiiiiieieiee e 166
M. Delfanti, D. Falabretti, S. Mandelli, M. Merlo, M. Moncecchi

EVOLVING ROLE OF DISTRIBUTION SYSTEM OPERATORS IN END USER ENGAGEMENT.........cccuec.... 170

J. Vasiljevska, F. Gangale, A. Mengolini



ASSESSMENT OF THE MV/LV ON-LOAD TAP CHANGER TECHNOLOGY AS AWAY TO

INCREASE LV HOSTING CAPACITY FOR PHOTOVOLTAIC POWER GENERATORS. ........coovviveviveeeen 174
K. Rauma, F. Cadoux, N. Hadj-Said, A. Dufournet, C. Baudot, G. Roupioz

THE IEC 61850 IN THE PORTUGUESE DISTRIBUTION SUBSTATIONS: CONTEMPORARY

CHALLENGES AND POSSIBLE SOLUTIONS . ...ttt sttt snaesbesneenbesns 178
H. Leite, D. Martins, J. Ferreira, A. Pinto

OPTIMAL NUMBER, TYPE AND LOCATION OF AUTOMATION DEVICES IN DISTRIBUTION

NETWORKS WITH DISTRIBUTED GENERATION .....ooiiiiiieiie ettt st snee st stee e nneeaneas 182
Z. Popovic, S. Knezevic, B. Brbaklic

BAD DATA PROCESSING FOR LOW VOLTAGE STATE ESTIMATION SYSTEMS BASED ON

SMART METER DA T A oottt ettt et e st e et e e s st e e be e et ee e bt e aabe e teeesee e seeaate e teeesseesaeeanbeestaeenseesnseenteearees 186
D. Waeresch, R. Brandalik, W. H. Wellssow, J. Jordan, R. Bischler, N. Schneider

RESILIENT DISTRIBUTION SYSTEM BY FORMING/COUPLING MICROGRIDS IN

EXTREME CONTIGENCIES ...ttt sttt b e st bbb e st st st be e st b e e st et e e neenbensaesbeanean 190
M. Khederzadeh

MULTI-MARKET OPTIMIZATION OF INDUSTRIAL FLEXIBILITY: MARKET COMPARISON

AND FIELD TEST RESULTS ...ttt ettt et e e st eate e asee e teesnteenseeeseeenseeanteenseeenteeaneeanseesnanenneennseenees 194
J. Meese, T. Kornrumpf, B. Dahlmann, A. Volschow, T. Marquardt, M. Zdrallek

A CEP BASED ETL METHOD OF ACTIVE DISTRIBUTION NETWORK OPERATION

MONITORING AND CONTROLLING SIGNAL DATA . .ottt sttt saean 198
Minghao Ai, Naishi Chen, Xianjun Ge, Zhihong Li, Tianjiao Pu, Ye Li, Zhengping Chen, Pi Lin, Wei Wu
HEALTH INDEX APPROACH TO SUBSTATION CIVILS ..ottt 203

D. Neilson, L. Speakman, A. E. De Leonardo
IMPROVING TRANSIENT STABILITY OF MICROGRID IN THE ISLANDING STATE AND

AFTER IT USING DFEACT S ...ttt ettt ettt e e e ettt e e e e at e e e e be e e e esbeeeesabeeeabeeeeasaeeeesabeeesabaaeeassseeesabeeesabeeeannes 207
Khaksar

DISTRIBUTION GRID RESTORATION BY FORMING RESILIENCY-ORIENTED LESS-

VULNERABLE MICROGRIDS ...ttt ettt ettt ettt s et e ettt e e e et e e st e e e e aba e e e eab e e e sbaeeeetbbeeesabeeesabaeeenareas 211

M. Khederzadeh

RESILIENT AND COMPREHENSIVE NETWORKS PLANNING IS KEY TO A SUCCESSFUL
INTEGRATION OF RENEWABLE ENERGY RESOURCES ..ottt 215
L. Jendernalik, D. Giavarra, C. Engels, A. Maier

SIMULATION AND ANALYSIS OF ASSESSMENT PROCEDURES FOR CONDITION BASED

MAINTENANCE OF MV/LYV SUBSTATIONS ...ttt ettt s et te et e aae e ete e sate e sbeesateesaeesnaeennesennas 219
P. Kohn, A. Schnettler, N. Schultze
INVESTMENTS IN DISTRIBUTION AUTOMATION AS A FOUNDATION FOR SMART GRIDS...........cc....... 223

J. Morren, H. Slootweg

DYNAMIC GRID SUPPORT WITH EV CHARGING MANAGEMENT CONSIDERING USER

REQUIREMENTS ..ottt bt bbb bt b e st b e bbbt b et h et bt bttt b e et e bt e 227
R. Uhlig, M. Stotzel, M. Zdrallek, N. Neusel-Lange

DISTRIBUTED SYNCHRONOUS COORDINATION FIELD TESTING OF AN ACTUAL

AUTOMATED DISTRIBUTION FEEDER SYSTEM ..ottt 231
S. Geiger, A. Smit, D. Bowman

RESIDENTIAL STORAGE TO IMPROVE SYSTEM RESILIENCE: TECHNICAL DESIGN AND

COST ESTIMATION L.ttt b e bttt b et e s b e e et ekt e R b e e b e e s e ekt em b e eb £ et e b e e n b e s bt e st e e b e e benbeesbesbeenbenbeenes 235
P. Loevenbruck

MANAGING VOLATILITY IN DISTRIBUTION NETWORKS WITH ACTIVE NETWORK

IMAINAGEMENT L E bt h e b e bt s b e h b oAbt e b e e Rt e h e e b e e b b e R e e bt s bt e b e b e e st e b e a b e e b ane s 239
H. Zoeller, M. Reischboeck, S. Henselmeyer

NEW PLANNING PRINCIPLES FOR LOW VOLTAGE NETWORKS WITH A HIGH SHARE OF

DECENTRALIZED GENERATION ...ttt ettt e et e e et e e e s abe e e e bte e e eate e e sabeeeabseaeaateeesabeeeabanaaanes 243
S. Harnisch, P. Steffens, H. H. Thies, K. Cibis, M. Zdrallek, B. Lehde
ISLANDING TESTS WITH LI-ION STORAGE SYSTEM ON THE EDF CONCEPT GRID.....cc...ccccoveevivieeiinnn. 247

B. Puluhen, L. Joseph-Auguste, S. Vilbois, T. Drizard, C. Lebosse, G. Diquerreau

HANDLING EXCEPTIONAL SITUATIONS IN ADISTRIBUTION NETWORK CONGESTION

MANAGEMENT ALGORITHM ...ttt b e bbbt e e bbbt b e e 251
A. Kulmala, S. Repo

USE OF TIME LIMITED RATINGS IN DISTRIBUTION SYSTEMS TO IMPROVE ASSET

UTTLIZATION L.tttk b ekt h et b e s b e bt e s e e e b e e R b e A b £ 28 £ e R £ e R b e A b £ 28 e e R e eRb e Ab £ 2R e e Rt et e nb e e heeeb e e mb e st e nbeenbeanean 255
D. Clements, P. Mancarella, R. Ash



EVALUATING ELECTRICITY DISTRIBUTION NETWORK RECONFIGURATION TO

MINIMIZE POWER LOSS ON EXISTING NETWORKS ......ooi it se et snae e e e nnee e 259
W. Van Westering, M. Van Der Meulen, W. Bosma

APPLICATION OF DISTRIBUTED GENERATION REACTIVE POWER CONTROL MODES TO

INCREASE SYSTEM STABILITY weoiiiiiiie ittt sttt nb e sttt e b sbe e bt e et s be et be et e sbeebesbeanbenneenes 263
J. Pollock, D. Hill

MODELING APPROACH OF A PHOTOVOLTAIC CONVERSION IN THE PLC FREQUENCY

RAINGE ... bbbt h e E e h b e b s e R e R b e R R R bR R R e e bR e R e bt e R e Rt b e reane s 267
C. Wawrzyniak, V. Moeyaert, Z. De Gréve, F. Vallée
INSPECTION OF DISTRIBUTION FACILITIES USING TABLET COMPUTERS ..o 271

S. Nishiki, R. Hosokawa, J. Takata

NEW GRID SOLUTIONS IN PRACTICE: VOLTAGE REGULATION IN A LOW VOLTAGE

GRID IN ZURICH ..ottt ettt s e e te e st e et e e st e e be e s st e e beeeabe e sheesabe e beeeateeaasesabeeaneeebeesabeenbeestneeseens 275
E. Kaffe, M. Mangani, F. Kienzle, H. Luternauer, B. Loepfe

THE GERMAN DEMO INSIDE GRID4EU: FIELD EXPERIENCE, LESSONS LEARNT AND

SOME ASPECTS ABOUT COST-BENEFIT OF INNOVATIVE SOLUTIONS.......ccooiiiie e 279
L. Jendernalik, T. Wiedemann, P. Noglik, A. Shapovalov

DEMAND FLEXIBILITY BENEFITS FROM THE DSO PERSPECTIVE: A SUSTAINABLE

CASE-STUDY ...ttt ettt et e ettt e ettt e e ettt e e e sbe e e e e ttae e e ebbe e e sabaeeaabbae e e bbeeesabeaeabbeeeesbbeseanbaeeaasbeeeeabeeesabeeesteaeean 283
M. I. Verdelho, R. Prata, D. Koraki, K. Strunz
EVOLVDSO GRID MANAGEMENT TOOLS TO SUPPORT TSO-DSO COOPERATION........ccccvveeiveeviecirene 287

N. Fonseca, J. Silva, A. Silva, J. Sumaili, L. Seca, R. Bessa, J. Pereira, M. Matos, P. Matos, A. C. Morais, M.
Caujolle, M. Sebastian-Viana

A HETERARCHIC HYBRID COORDINATION STRATEGY FOR CONGESTION

MANAGEMENT AND MARKET OPTIMIZATION USING THE DREAM FRAMEWORK .........cooviivevieviene 291
R. Kamphuis, J. P. Wijbenga, J. S. Van Der Veen
DEVELOPMENT OF MAJOR POWER DISRUPTION MANAGEMENT ...t 295

T. Ihonen, T. Kupila, T. Keranen

LABORATORY EVALUATION OF A DETERMINISTIC OPTIMAL POWER FLOW

ALGORITHM USING POWER HARDWARE IN THE LOOP ..ottt 299
T. Sayfutdinov, P. Lyons, M. Feeney

FREQUENCY SUPPORT BY SYNTHETIC INERTIA FROM VARIABLE SPEED WIND

TURBINES . ...ttt e ettt e e ettt e e e e ateeesbeeeeetbeeeeaabeeeaabeeeeassseeeaabeeesabaeeeasssaeesabeeeenbeaeeasssesesbeeesataseansenas 303
E. Lidstrom, D. Wall

ENHANCEMENT OF MICROGRID RESILIENCY BY MITIGATING CASCADING FAILURES

THROUGH RECONFIGURATION ..ottt ettt s et stae e ste e s ave e ste e s taesbsesabe e baeesbeesaseabeesbaeesseesareenteeareees 307
M. Khederzadeh

LOCAL ISLAND POWER SUPPLY WITH DISTRIBUTED GENERATION SYSTEMS IN CASE

OF LARGE-SCALE BLACKOUTS ...ttt s e e et e e et e e e st e e e e e bt e e e e bt e e e st eeeastbeeeesabaeesataeesateaaeas 311
C. J. Steinhart, M. Gratza, K. Schaarschmidt, M. Finkel, R. Witzmann, G. Kerber

MODIFIED UVDA SUITABLE FOR THE RECONFIGURATION OF FUTURE SMART GRIDS

CONSIST OF MANY DISPERSED GENERATIONS .....ooiiiiiii ettt ettt 316
A. Bayat

STOCHASTIC DYNAMIC PROGRAMMING APPROACH FOR PROACTIVE REPLACEMENT

OF POWER CABLES ...ttt bbb e bbbt bbbttt b e bbbt b e bbbt 320
S. Sachan, Chengke Zhou, G. Bevan, B. Alkali

MAKING FAULTS TO PROTECT POWER NETWORKS ..o 324

I. Orue, I. Gilbert, J. Larrieta, J. A. Sanchez

DISTRIBUTION GRID PLANNING ENHANCEMENT USING PROFILING ESTIMATION

TECHNIC ...t e e e bt e e et e e e ettt e e e sbeee e ettt e e e eabeeesabaeeaaseseeesabeeesabeee s asbaeeeaabeeesabaeeeatbaeeenteeesabasesneeas 328
S. Sarabi, A. Davigny, V. Courtecuisse, L. Coutard, B. Robyns

OPTIMAL DESIGN OF STANDALONE MICRO-GRID CONSIDERING RELIABILITY AND

INVESTIMENT COSTS ..ottt sttt et e e st ebe e st e e s he e s st e e be e e abe e s bseeabeestaeesbeesabeeabeeareeesbeesabeeabeeeteesnbeenbeearees 332
H. Jahangir, A. Ahmadian, M. Aliakbar-Golkar, M. Fowler, A. Elkamel

ENSURING THE FUNCTIONAL CAPABILITIES TO SUPPORT RESILIENT DISTRIBUTION

AND TRANSMISSION NETWORKS THROUGH NETWORK CONNECTION CODES.......ccooceeiiieeieeeeiieees 336
M. Norton, R. Pfeiffer, E. Haesen, K. Jansen, I. M. Minciuna, J. Sprooten, H. Urdal

ECONOMIC DISPATCH OF ACTIVE DISTRIBUTION NETWORK CONSIDERING

RENEWABLE ENERGY UNCERTAINTIES ...ttt s ettt e e eave e s sataa e s etaeeesnbaeesenbaeeannes 340
Qingsheng Li, Gao Zhang, Chuanwen Jiang



CURRENT MUTATION AND PHASE DIFFERENTIAL FAULT IDENTIFICATION

ALGORITHM BASED ON SUPPLY AREA SAMPLING CALIBRATION METHOD FOR ACTIVE

DISTRIBUTION NETWORK ... .ottt ettt b et b et b e s e s bt e e bt e st e s b e e s e e e be et e nbe e e sbeaneas 344
Jiaming Weng, Dong Liu, Qingming Zhao

OPERATION SITUATIONAL AWARENESS BASED ON DYNAMIC POWER FLOW FOR A

PROFOUND ANALYSIS OF ACTIVE DISTRIBUTION NETWORK ......ccooiiiiiiiiinreeeese s 348
Chen Sun, Dong Liu, Yun Wang

CHRONOLOGICAL EVALUATION OF THE BENEFIT OF STORAGE SYSTEMS ON WIND

GENERATION RELIABILITY .ttt b etk bt e bt be et s bt e b e b e e b e s bt e e e b e e b e nne e s 352
J.R. Lebre, C. L. T. Borges

A STUDY ON THE PLACEMENT AND MODEL SELECTION OF VOLTAGE REGULATORS IN

DISTRIBUTION NETWORK ... .ottt sb bbbt b bbbt ab e s bt et e bt st e s b e e bt e et e e nbenbe et nbeannas 356
Y. Miyazaki, S. Naoi, Y. Kinoshita

ROADMAP TOWARDS THE VISION OF THE FUTURE POWER SYSTEM AND ELECTRICITY

LY ] (= T T TS TP TP PSP TP PP PR PPN 360
L. Kumpulainen, K. Kauhaniemi, S. Repo, S. Valkealahti, S. Honkapuro, J. Partanen, R. Koivisto-Rasmussen, P.
Jarventausta

DURABILITY AND RESILIENCY IMPROVEMENT IN MAZANDARAN ELECTRICITY

DISTRIBUTION COMPANY AGAINST STORM ... .ottt 364
M. Karami, F. Separi

CYBER SECURITY OF SMART GRID AND SCADA SYSTEMS, THREATS AND RISKS.......c.ccccooiiiiiiinn 368
H. H. Safa, D. M. Souran, M. Ghasempour, A. Khazaee

DISRUPTIVE POTENTIAL AND BUSINESS MODEL INNOVATION THROUGH ELASTIC

MICROGRID-AS-A-SERVICE (MAAS) PLATFORMS ...ttt ettt st eas 372
S. Rusitschka, M. Sturm, M. Lehofer

"ISSN APPLICATION FRAME' - A FLEXIBLE AND PERFORMANT FRAMEWORK HOSTING

SMART GRID APPLICATIONS ...ttt ettt b e stttk b e bt e b e be e b sbeenbe e b e et e sbeenbesbeebesneenaesrnen 377
M. Faschang, M. Stefan, F. Kupzog, A. Einfalt, S. Cejka

SMARTCITY VILLACH: FINAL RESULTS OF FIELD TEST VALIDATION OF AVOLTAGE

ESTIMATION APPLICATION THAT SUPPORTS DISTRIBUTED VOLTAGE CONTROL IN

TIMES OF COMMUNICATION LOSS ..ottt b et b e ab e e bbb e s e b e 381
R. Schwalbe, M. Stefan, F. Kupzog, C. Schneider, A. Einfalt, A. Frischenschlager, W. Rittsteiger
FAULT AND EVENT DATA UTILIZATION IN DISTRIBUTION NETWORK OPERATION .......cccccociirieienn. 385

K. Maki, S. Kunttu, H. Paananen, S. Repo, H.-M. Pekkala, H. Koivuniemi

INFLUENCE OF DIFFERENT FRAMEWORK CONDITIONS ON THE EFFECTIVENESS OF

CONTROL CONCEPTS IN DISTRIBUTION GRIDS ..ottt e 389
F. Zeilinger, A. Einfalt, K. Diwold, A. Plank, A. Lugmaier

RELIABILITY AND ECONOMIC IMPLICATIONS OF COLLABORATIVE DISTRIBUTED

RESOURCES. ...t h bbb h bt s e b e h b e b e e h s e b e 4R b oAb e e b e e bt ea b e e b e e b b e e R e e bt s b e e s s e b e e nb e b e e b b ene s 393
A. L. A. Syrri, Yutian Zhou, E. A. Martinez Cesena, J. Mutale, P. Mancarella

INTERACTION OF STATE ESTIMATION AND SENSITIVITY ANALYSIS FOR THE

OPERATION OF A REAL FLEXIBLE DISTRIBUTION GRID .....cooiiiiiiiieiiiee e 398
M. Wagler, R. Witzmann

UNDERGROUND LOW VOLTAGE LOOP SYSTEM OF KEPCO .....ccocciiiiiieiiieiitsie et 402
Young-Soo Jeon, Dong-Yeol Shin, Yong-Up Park, Kil-Sin Kim, Jeong-Yeol Yu, Dong-Myung Kim

FACTORS OF VULNERABILITY AND RESILIENCE IN ENERGY SYSTEMS........ccoiiiiineeseee 406

K. Maki, K. Forssen, M. Raikkonen
COORDINATED OPERATION OF TSO, DSO AND CONSUMERS IN VOLTAGE

MANAGEMENT IN CASE OF INTERCONNECTING LARGE AMOUNT OF PV ..., 410
S. Uemura

DEVELOPMENT OF A PHASE SHIFTING REGULATOR FOR POWER FLOW CONTROL IN

LOW VOLTAGE GRIDS ... .ottt ettt s e ete st e et e e s st e e s be e e st e e sateeabe e e taeebeesabeebeesabeesaeesabeesaneesreesnreenres 414

S. Lang, W. H. Wellssow

ESTABLISHING TRANSPARENCY FOR DISTRIBUTION GRID PLANNING AND OPERATION
USING METHODS OF STATE ESTIMATION ..ottt ittt sttt sttt snta st snaeenteesnneenneeanees 418
M. Cramer, P. Goergens, F. Potratz, A. Schnettler, S. Willing

RESILIENCE OF FINNISH ELECTRICITY DISTRIBUTION NETWORKS AGAINST EXTREME

WEATHER CONDITIONS . ... .ottt et e ettt e e et e e e ettt e e e sab e e e aabaeeeabeeeesabeeesabaeeeasbseeesabeeesabaeeeassbeeesabeeesabeeeannes 422
K. Forssen, K. Maki
DISTRIBUTION GRID RESILIENCY - NORTH AMERICA ...ttt ebaa e 426

M. G. Olearczyk



FLEXIBILITY ACTIVATION OPTIMIZATION FOR CONSTRAINTS MANAGEMENT IN

DISTRIBUTION GRIDS, USING DER FLEXIBILITY THROUGH LVAMYV ..ot 430
E. Vanet, G. Lebel, R. Caire, N. Hadjsaid, M. Gabel, M. Lazarus

RELIABILITY ASSESSMENT OF ACTIVE DISTRIBUTION NETWORKS CONSIDERING

DISTRIBUTED ENERGY RESOURCES AND OPERATIONAL LIMITS ....ooiiiiiieee e 434
A. Escalera, B. Hayes, M. Prodanovic
SMART POWER QUALITY MEASUREMENT WITH MV RECLOSERS. .........ccocoiiiiiiee s 438

A. Berlin, N. Sigfridsson

HOW TO FACILITATE THE INTEGRATION OF A HUGE NUMBER OF HETEROGENEOUS

SIMARTGRID DEVICES 7.ttt bttt b et b et b e e b e b e e s et b e e R bt sh e e bt be e b e e bt e et e bt e b e s bt e sbeebe e b e sneenes 442
M. Gillaux, F. Lemenager, T. Coste

ACTIVE NETWORK MANAGEMENT SUPPORTING ENERGY STORAGE INTEGRATION

INTO SYSTEM, MARKET AND THE DISTRIBUTION NETWORK .......occoiiiiieiiininese e 446
A. R. Ahmadi, L. Kane, R. Macdonald, G. Ault, P. Almeida, S. Georgiopoulos, J. Barros, P. Papadopoulos

A COORDINATED OPTIMIZATION METHOD OF SNOP AND TIE SWITCH OPERATION

SIMULTANEOUSLY BASED ON COST IN ACTIVE DISTRIBUTION NETWORK .......cccooiiiieiievie e 450
X. B. Guo, W. X. Wei, A. D. Xu

DSO INTERACTING WITH HETEROGENEOUS DER IN DISTRIBUTION GRID.......ccccooiveiie e 454
T. Coste, O. Carre, Li Peng

ADVANCED FAULT LOCATION IN COMPENSATED DISTRIBUTION NETWORKS.......cccoov i, 459

F. Carlsson, N. Etherden, A. K. Johansson, D. Wall, A. Fogelberg, E. Lidstrom

USE OF REAL-TIME FAULT LEVEL VALUES TO GENERATE AN MVA PER MVA INFEED

TEMPLATE FOR 11KV DISTRIBUTION NETWORKS ..ottt st snee e nnee s 463
J. Berry, P. Edwards

PLATFORM FOR VIRTUAL PROTOTYPING OF ADVANCED DISTRIBUTION

MANAGEMENT SYSTEMS USING PYTHON AND OPENDSS.......ccoi ittt snee e 467
J. Taylor, B. Deaver

LVDC RULES - TOWARDS INDUSTRIAL-SCALE APPLICATION OF LOW-VOLTAGE

DIRECT CURRENT IN PUBLIC POWER DISTRIBUTION.......iiiiiiiiiieiisie et 471
T. Kaipia, J. Karppanen, P. Nuutinen, A. Pinomaa, A. Mattsson, P. Peltoniemi, P. Silventoinen, J. Partanen, T.
Hakala, T. Lahdeaho, M. Luukkanen, D. Trinh, P. Virtanen, T. Kasteenpohja

ECONOMIC ANALYSIS OF HOME-BASED MICRO-GRID UNDER NON-REAL-TIME PRICING

LAY T o 1N A1 1 PSS 475
Yuchun Huang, Wenxiong Mo, Guojun Lu, Yong Wang, Le Luan, Zhong Xu, Hong Wang

INVESTIGATION OF RESYNCHRONISATION PROCESS AND ITS INFLUENCE ON

MICROGRID COMPONENTS ...ttt sttt ettt sbe a1 e be e st e s b e e s e e been b e nbe e s e e ke e nb e s be e st e st e eneesbenraeabeanean 479
S. Eberlein, K. Rudion

IMPACT OF LOAD AND GENERATION FLEXIBILITY ON THE LONG TERM PLANNING OF

YLPIC DISTRIBUTION NETWORK ...ttt ittt sttt ssee st teeasteesaeeanteesneeanseessaeenteennseabeeasaeenseens 483
P. C. Ramaswamy, S. Leyder, S. Rapoport, B. Picart, Z. De Greve, D. Vangulick

THREE-STAGE MODEL BASED OPERATIONAL RISK ANALYSIS OF ACTIVE

DISTRIBUTION NETWORK ...ttt sttt s e st e et e e e e s aeaaat e e s te e e steesateenbeestaeesteesnseentaesnneesneeanteenres 487
Lei Dong, Can Zhao, Naishi Chen, Zhihong Li, Tianjiao Pu

DYNAMIC LINE RATING DAY-AHEAD FORECASTS - COST BENEFIT BASED SELECTION

OF THE OPTIMAL QUANTILE ..ottt sttt sttt skttt et et s b et st e et e s bt e b be et nbee s 491
R. Dupin, A. Michiorri, G. Kariniotakis

FAST LINE DROP COMPENSATION IN LOW VOLTAGE REGULATORS ...t 495
O. Leitermann, V. Martinelli, L. Molske, J. Simonelli

THE PLANGRIDEV DISTRIBUTION GRID SIMULATION TOOL WITH EV MODELS..........ccceeeiieeeiiieee. 499

F. Geth, S. Leyder, C. Del Marmol, S. Rapoport
TOWARDS HEALTH ASSESSMENT: FAILURE ANALYSIS AND RECOMMENDATION OF

CONDITION MONITORING TECHNIQUES FOR LARGE DISCONNECTOR POPULATIONS.........c.cccvnenn. 503
A. L. Brodersson, J. H. Jurgensen, P. Hilber
REAL-TIME RESEARCH LAB IN THE SUNDOM SMART GRID PILOT ..ot 507

A. Monot, M. Wahler, J. Valtari, M. Rita-Kasari, J. Nikko

QUICK FAULT LOCATION AND ISOLATION OF THE DISTRIBUTION NETWORK BASED

L0 ]I I 1 O 1 1 SRR 511
Jie Song, Jian Zhou, Yanwen Liu, Ling Luo, Jianfeng Liu

THE DISCERN TOOL SUPPORT FOR KNOWLEDGE SHARING IN LARGE SMART GRID

L O N | L O 15 T TSRS 515
R. Santodomingo, M. Uslar, M. Gottschlak, A. Goering, L. Nordstrom, G. Valdenmaiier



ASSESSING THE COMBINATION AND COORDINATION OF VOLTAGE CONTROL

APPLICATIONS IN LV NETWORKS WITH SMART GRID METRICS......coo et 519
Han Rui, P. Hauffe, K. Zimmer, C. Wendel, H. Geiss

TRANSITIONING FROM CENTRALIZED TO DISTRIBUTED CONTROL: USING SGAM TO

SUPPORT A COLLABORATIVE DEVELOPMENT OF WEB OF CELLS ARCHITECTURE FOR

REAL TIME CONTROL ..ottt ettt s et a1t et te e st e e be e e se e e sbeesabeeabeeesbeesaeesabeesteeesbeesaeeenbeeanbeesaeesnreenres 523
E. Guillo-Sansano, M. H. Syed, P. Dambrauskas, M. Chen, G. M. Burt, S. D. J. McArthur, T. Strasser

THE RELEVANCE OF QUALITY DATA MANAGEMENT FOR CONDITION BASED RISK

IMANAGEMENT ..ottt e ettt e et et e e ette e e e bteeesabeeeaabeeeeasbeeeesabeeeateseeasseeeesabeseaasbaaeassseeesnbeeesnteaaanes 527
M. Anzola, C. Vila

EXPERIMENTAL INVESTIGATIONS OF ELECTRICAL INFLUENCES ON POWER LINE

COMMUNICATION PERFORMANCE IN DISTRIBUTION GRID APPLICATIONS........ccoe e 531
B. Molders, T. M. Pletzer, M. Wachter, M. Koch

PERFORMANCE OF MODERN FAULT PASSAGE INDICATOR CONCEPT IN COMPENSATED

IMIV-ENETWORKS ...t ettt et e e e e bt e e e e bt e e e sabe e e e tteeeesbeeeesabeee e teeeeasbbeeesabeeeeatbeaeassreeesabeeeantaeeanes 535
J. Altonen, A. Wahlroos

LV SCADA PROJECT: IN-FIELD VALIDATION OF ADISTRIBUTION STATE ESTIMATION

TOOL FOR LV NETWORKS ...ttt ettt e e e et e e e e ba e e e ettt e e e eabe e e sabee e e esbaeeesabeeesabaeeeasbeeeessbeeesntanaennseas 539
P. Barbeiro, J. Pereira, H. Teixeira, L. Seca, P. Silva, N. Silva, F. Melo

DUALISTIC ASSESSMENT OF COMMUNICATION TECHNOLOGY PERFORMANCE FOR

CONTROL OF LARGE-SCALE SMART DISTRIBUTION GRIDS. .......ccoi oottt 543
F. M. Kurtz, C. Wietfeld, T. L. Kristensen, R. L. Olsen, F. lov
A STATE ESTIMATOR FOR LV NETWORKS: RESULTS FROM THE EVOLVDSO PROJECT......c..ccceevvenn. 547

H. Teixeira, P. N. Pereira Barbeiro, J. Pereira, R. Bessa, P. G. Matos, D. Lemos, A. C. Morais, M. Caujolle, M.
Sebastian-Viana
ENHANCING THE BUSINESS MODEL OF DISTRIBUTED STORAGE THROUGH OPTIMIZED
MULTI-SERVICE OPERATION FOR TSO, DSO AND GENERATION OWNERS: THE

VENTEEA REAL EXAMPLE ...t bbb bbbt e bbbt 551
D. Colin, G. Delille, J. Lugaro, J.-C. Pinna, C. Caton, B. Francois, G. Martin

SOLVING VOLTAGE CONSTRAINTS THROUGH SMART GRID PROCESS. ..........cccooiiiieiieeeee 555
S. Levaufre, N. Touyar, R. El Azar

REVIEW OF THE SMART OPERATOR IN THE FIELD .....cooiiiiiiiiieeee et 559

P. Goergens, F. Potratz, M. Cramer, A. Schnettler, S. Willing
PSEUDO-MEASUREMENTS GENERATION USING ENERGY VALUES FROM SMART

METERING DEVICES ...ttt b e bbbt h e s bt b e ekt e hb e sb e e st e e bt e st e s bt e b e e et e e b e s beeseenbeanran 563
J. Alves, J. Pereira

POWER LINE MONITORING USING OPTICAL SATELLITE DATA ..ottt 567
L. Hame, J. Norppa, P. Salovaara, J. Pylvanainen

ENERGY BALANCE IN LOW VOLTAGE NETWORK CONSTRAINTS AND OPPORTUNITIES.............c....... 571

S. Magalhaes, G. Ribeiro, J. Mour&o, M. Lemos, V. Santos

FAULT DETECTION AND LOCATION IN LOW VOLTAGE GRIDS BASED ON RF-MESH

SENSOR NETWORKS ...ttt sttt te e e st e e st e e te e sae e e be e st e e aeeaabe e teeeseeesseesnbe e teeaseeesaseenbeesseeenseennseenteenrenn 575
M. Nunes, A. Grilo, A. Casaca, N. Silva, F. Basadre, P. Rodrigues, F. Melo, L. Gaspar

COMMON MISTAKES FOUND IN TURN-KEY DER INTERCONNECTION PROTECTION

N ST I =11V S TS OSSPSR TR PR 579
A. Neves, M. Louro, C. Cura, L. Candeias, H. Heitor, C. Fortunato

CO-SIMULATION OF ICT TECHNOLOGIES FOR SMART DISTRIBUTION NETWORKS........ccccooviviiiiniiens 583
G. Celli, M. Garau, E. Ghiani, F. Pilo, S. Corti

ENERGY STORAGE MANAGEMENT FOR GRID OPERATION PURPOSES..........ccccooiiiieie e ceese e 588
R. J. Santos, R. Andre, R. Bessa, C. Gouveia, A. Araujo, F. Guerra, J. Damasio, G. Bravo, J. Sumaili

ASSESSMENT OF AGGREGATED IMPACTS OF PROSUMER BEHAVIOUR ..ot 592

A. Ulbig, T. Rullan, S. Koch, F. Ferrucci

INNOVATIVE SOLUTION OF SAFETY CORRIDOR DESIGN FOR OVERHEAD LINES:

INCREASING RESILIENCE TO EXTREME WEATHER EVENTS WHILE PROVIDING

ENVIRONMENTAL BENEFITS - CONCEPT IMPLEMENTATION ...ttt 596
M. I. Verdelho, R. Prata, S. Pereira, A. Couto, M. Vieira

IMPACT OF ELECTRIC VEHICLES ON DISTRIBUTION NETWORK OPERATION: REAL

WORLD CASE STUDIES ...ttt e ettt e e et e e e ba e e e ettt e e e sab e e e s baeeeeabbeeesabeeesabaeeeasateeesnbeeesbaeeannes 599

P. Chittur Ramaswamy, C. Chardonnet, S. Rapoport, C. Czajkowski, R. Rodriguez Sanchez, I. Gomez Arriola, G.
O. Bulto



GRIDSENSE SOLOGRID PILOT PROJECT - USING DECENTRALIZED ARTIFICIAL

INTELLIGENCE FOR MAKING DISTRIBUTION GRIDS RESILIENT ....ccviiiiee e 603
A. Ulbig, D. Cajoos, M. Gasche, M. Laeser, S. Koch, R. Hoffmann, R. Scharer, M. Staudinger, F. Ferrucci, G.
Albisetti, D. Galli

MACHINE LEARNING METHODS FOR THE HEALTH-INDEXING AND RANKING OF

UNDERGROUND DISTRIBUTION CABLES AND JOINTS ...ttt 606
J. Heres, R. Stijl, F. Reinders

DESIGN AND EVALUATION OF VOLTAGE CONTROL TECHNIQUES BY HIERARCHICAL

COORDINATION OF MULTIPLE POWER CONVERTERS IN LOW-VOLTAGE DC

DISTRIBUTION SYSTEIMS ...ttt ettt ettt et e st e et e e st e e s teeaat e e teeesteesateenteesteeesteesaseentaesnneesneennseanres 610
11-Yop Chung, Phi Hai Trinh, H. Cho, Ju-Yong Kim, Jin-Tae Cho, Tae-Hoon Kim

CAPABILITY ASSESSMENT OF DISTRIBUTION NETWORK REACTIVE POWER SUPPORTS

FOR TRANSMISSION NETWORK USING LINEAR ESTIMATION......coiiiiiiie e 614
Yue Guo, Haiyu Li, K. Bailey

IMPROVED GRID OPERATION THROUGH POWER SMOOTHING CONTROL STRATEGIES

UTILIZING DEDICATED ENERGY STORAGE AT AN ELECTRIC VEHICLE CHARGING

ST AN L L USRS 618
T. Martinsen, N. Holjevac, B. A. Bremdal, I. Kuzle, J. M. Guerrero, T. Dragicevic, |. Pavic, Q. Shafiee
ADVANCED FAULT DETECTION IN COMPENSATED NETWORKS........ccooiiiiieiiitiiie e 622

J. Starck, H. Paananen, S. Vahakuopus, J. Holmlund, M. Viholainen

ESTIMATING RESILIENCY OF ENERGY DISTRIBUTION SUPPLY CHAIN BY MONTE

CARLO SIMULATION . . bbb h bbbt b e e bt bt e et b e e bt s bt e bt b e e bt s bt et b e e nb e 626
B. Jamshidieini, K. Rezaie

KENT ACTIVE SYSTEM MANAGEMENT - A COORDINATED APPROACH TO

CONTINGENCY ANALYSIS ON UK POWER NETWORKS DISTRIBUTION NETWORK........cccccov v 630
G. Manhangwe, R. Wilson, M. White
DC BUS BASED MICROGRID FOR BUILDINGS APPLICATIONS.......ooie ettt 634

R. Horta, D. Roggo, C. Ellert

EVOLUTION OF BUSINESS MODEL IN RAILWAY INDUSTRY IN THE PRESENCE OF

ENERGY MANAGEMENT SYSTEM ..ottt bbbt e ne s 638
S. Khayyam, E. P. De La Fuente, V. Bagliano, Z. Huang, I. Gonzalez, A. Monti

MATCHING BUILDING LOADS WITH SOLAR AND WIND POWER IN OFFICE OF THE

[ N = o B N AN 1 (@4 (@ €] o | 5 SRS 642
G. Derakhshan, K. Roshanmilani, H. Shayanfar, Y. Ahmadpour, A. Kazemi

HOW POWER OUTAGES AFFECT CONSUMER ATTITUDES TO GRID COMPANIES.........cccccocvviiiiieceee, 646
E. F. Livgard

MULTI-MARKET OPTIMIZATION OF INDUSTRIAL FLEXIBILITY - MARKET

COMPARISON AND FIELD TEST RESULTS ... ..ottt s sae e s et e st e e nnaesnaeenteesnneenes 650

J. Meese, T. Kornrumpf, B. Dahlmann, A. Volschow, T. Marquardt, M. Zdrallek

ACTIVATING RESIDENTIAL DEMAND SIDE RESPONSE TO RELIEVE NETWORK

CONGESTION L.ttt bbbttt b e st e b e e s et b £ e R b e e b £ 22 e e R e e R b e AR £ e s e e eb £ e R b e eb £ e et e R e e m b e e he e bt ebeem b e sbeeseenbeennenbeenes 654
P. Davison, S. Blake, A. Spencer, E. Burton, S. Lee-Favier

ANALYSIS OF OPTIMAL DYNAMIC PRICE CONTROL OF HEAT PUMP HOUSES WITH

SOLAR POWER ..ottt bbbt e h bt h e h bt b Rt e bbbttt bt e bt bt n e et s e bt 658
P. Koponen, R. Pasonen, A. L6f

THE IMPACT OF THE REFORMATION OF THE ITALIAN ELECTRIC TARIFF IN AN “ALL

ELECTRIC” HOUSEHOLD ......coiiiiitieiit ettt st st s et e st et e e nte e sheeanb e e s be e e nteesnbeanteesrneenreennbeenees 662
S. Maggiore

ADVANCED ISLANDING OPERATION METHOD INTEGRATING MULTIPLE POWER

SUPPLIES INCLUDING PHOTOVOLTAIC POWER GENERATION ....cooooiiiiiie e 666
J. Yoshinaga, W. Hirohashi, Y. Hayashi, S. Sato, M. Ohashi, J. Miyake, S. Tsuchiya

DEFINING AND REALIZING FLEXIBILITY IN DISTRIBUTION GRID .....cccooiiiiiiiieiesie e 670
M. Khederzadeh

A BUSINESS CASE MODELLING FRAMEWORK FOR SMART MULTI-ENERGY DISTRICTS.........cccovennee. 674
N. Good, E. A. Martinez Cesena, Xuezhi Liu, P. Mancarella

MULTIPLE SERVICES ALLOCATION FOR FLEXIBLE THERMOSTATIC LOADS.........ccccoviveieeee e 678

V. Trovato, G. Strbac
ENABLING NEW BUSINESS MODELS BY UTILIZING FLEXIBILITY IN CUSTOMER LOAD -
ADDRESSING NB POWER'S WINTER PEAK DEMAND CHALLENGE BY USING CUSTOMER
THERMAL STORAGE FLEXIBILITY ettt sttt sb ettt sb e st e s e sbe et e sbesseenbesnnenbe e 682
T. Leopkey, B. Rideout, T. Sahin



PROPOSAL OF LOAD MANAGEMENT IN DISTRIBUTION SYSTEM BY UTILIZING SMART

IETER DA T A ittt ettt e e e e e ettt e e e ette e e ebeeeeebeee e e bbeeeaabeee e beaeeasseeeesabeseabesaeassseeesabeeeaassaaeansseessnbeeesnbeneanes 686
T. Ito, Y. Inaoka, M. Maekawa

DEVELOPMENT OF OPERATION SYSTEM FOR SMART METER DATA PROVIDING

] VA O RSP URTRPPN 690
Y. Yoneda, S. Tsuchida

ELECTRICITY DISTRIBUTION NETWORK TARIFFS - PRESENT PRACTICES, FUTURE

CHALLENGES AND DEVELOPMENT POSSIBILITIES .....oo ottt ettt 694
K. Lummi, A. Rautiainen, P. Jarventausta, P. Heine, J. Lehtinen, M. Hyvérinen

FEASIBILITY ANALYSIS OF THE POWER-TO-GAS CONCEPT IN THE FUTURE SWISS

POWER SYSTEM ...ttt ettt ettt e e ettt e e st e e e ebb e e e e bbe e e sabaeeaabeeeeesbeeeesabeeeabbaeeesbbeeesabeeeaabbeeeassbeeesabeeesbasesnes 698
C. Park, R. Sedundo, V. Knazkins, P. Korbakorba

THE FUTURE ROLE OF ADSO IN DISTRIBUTION NETWORKS WITH HIGH PENETRATION

OF FLEXIBLE PROSUMERS.......ooiititiit ittt bbbt bbbttt b bbb e et 703
U. Markovic, E. Kaffe, D. Mountouri, F. Kienzle, S. Karagiannopoulos, A. Ulbig
MINING SMART METER DATA - CASE FINLAND......ccoiiii s 707

A. Mutanen, H. Niska, P. Jarventausta

"ARE PEOPLE AS SMART AS THEIR SMART METERS ARE?" - IRANIAN EXPERIENCE OF

STATISTICS FEEDBACK TO HOUSEHOLDS .......c.oiiiiiiiiee ettt sttt st sttt bttt sbe et ee 711
H. S. Farmad, Z. Modarres

FACILITATING DER ENERGY SERVICES FOR GRID MANAGEMENT VIA OS4ES:

AGGREGATED FLEXIBILITY, CLASS MODEL AND MATCHING ALGORITHMS ..o 713
O. Van Pruissen, M. Fernandez, A. Papanikolaou, C. Brunner

CONCEPTS FOR FLEXIBILITY USE - INTERACTION OF MARKET AND GRID ON DSO

LEVEL ..ottt e ettt e e et e e e et et e eeheee e e bteeeabeeeaabeteeaateeeaabeeeaateeaeatteeeabeeeaabaeeeateeeeaabeeeareaearreas 717
S. Ohrem, D. Teloken
UPGRID PORTUGUESE DEMO - MARKET CHALLENGES (IN) THE POWER GRID........ccccoovviniiiieee, 721

P. M. Nunes, P. G. Matos, P. Pereira, P. Felicio, A. Botelho, J. Guisado, G. Pires, J. Moreira, Y. Ahmad
ENHANCING STAKEHOLDERS INVOLVEMENT BY SUGGESTION SYSTEM, ALBORZ

PROVINCE POWER DISTRIBUTION COMPANY EXPERIENCES........ccccooi it 725
N. Eskandari, B. Jamshidieini, A. Dadashi, H. Khosravi

AUTOMATED CONTROL OF EFFICIENCY OF LV GRID......ccoiiiiiiii ettt ettt 729
J.-F. Tissier, J. Cornet, H. Dumont

BETTER OVERSIGHT AND MANAGEMENT OF ELECTRICITY USE WITH SMART METER..................... 733

L. Predescu, D. Vornicu
DISPATCH MODEL OF ACTIVE DISTRIBUTION NETWORK BASED ON DEMAND

RESPONSE ...ttt h bbbt ekt e e bt e s e ek e e b b e e bt e Rt e A b e e b e e b e 4R b e A b e e bt oAb e e Rt e eb £ e st e eRe e Rt e e b e e Rt e ke e Re e be e b e et e anen 737
Qingsheng Li, Jingzhe Hu, Chuanwen Jian, Qingming Zhao
DESIGN CHARACTERISTICS OF A SMART GRID DOMINATED LOCAL MARKET .....ccccccvcviirinercieeien 741

I. llieva, B. Bremdal, S. @degaard Ottesen, J. Rajasekharan, P. Olivella-Rosell

APPLYING PHASE-CHANGE ENERGY STORAGE IN ACTIVE DISTRIBUTION SYSTEM

PLANNING ...ttt h et e bt st e b e e a b e h e e h e e e b e e R b e A b £ 28 e e b £ SR b e A b £ e b e e R e e R b e eb e e R e e eR e e mb e nbeeheeebeemeenbeabeebeanean 745
Xinwei Shen, Shouzhen Zhu, Yinduo Han, Jinghong Zheng, Lijuan Li, Qingsheng Li

PROFITABILITY OF DIFFERENT LI-ION BATTERIES AS BACK-UP POWER IN LVDC

DISTRIBUTION NETWORK ... .ottt b et b e b e b bt ab e s bt et e bt st e s b e e bbb e et e s be et sbeaneas 749
J. Markkula, O. Vilppo, P. Jarventausta, T. Hakala, T. Lahdeaho

RISK ASSESSMENT OF AGGREGATED FLEXIBILITY USAGE FOR OPTIMAL

MULTIMARKET TRADE ..ottt b bbbt h bt s bt e b e e bt e e e b e e e s b e e e b snres 753
P. Macdougall, B. Ran, Koen Kok
POWER-BASED TARIFFS BOOSTING CUSTOMER-SIDE ENERGY STORAGES........cccooiiiiieeeeeeieen 757

J. Haakana, V. Tikka, J. Lassila, J. Tuunanen, J. Partanen, N. Belonogova
TOWARDS MORE RELIABILITY FOR RENEWABLE ENERGY GENERATION: PEGASE

DEMONSTRATION PROJECT IN LA REUNION ISLAND ......covivieteieeeeveeeesieveeee e veeeesesenaesesesaesesenasseseneaseesnans 761
E. Radvanyi, V. Grellier, S. Ruiz
OPTIMAL ENERGY MANAGEMENT IN SMART HOME IN THE PRESENCE OF PHEV .........ccccviiiiiininn. 765

H. Moradi, A. Ahmadian, M. Aliakbar-Golkar

EXPERIMENTAL VALIDATION OF FLEXIBILITY PROVISION BY HIGHLY DISTRIBUTED

DEMAND PORTHROLIO ...ttt bbbt s bt e h b e s bt e b e e b e e ae e nb e e s e e ek e e mb e nb e e heeeb e e b e nbeesneabeaneas 769
M. H. Syed, G. M. Burt, R. D'Hulst, J. Verbeeck

REAL-TIME PRICING OF DISTRIBUTION NETWORK BASED ON NODE LOAD

1= AN S I I VA T I OO OSSP TP UT PR PRORPRTOPTPPRO 773
Dan Chen, Xingying Chen, Jixiang Wang, Kun Yun, Yingchen Liao



INCREASED HOSTING CAPACITY BY MEANS OF ACTIVE POWER CURTAILMENT .....cccccoiiiiiiiiieiie, 77
B. Bletterie, S. Kadam, J. Le Baut

VALUATION OF CONSUMPTION FLEXIBILITIES IN DISTRIBUTION SYSTEM PLANNING. .........cc........... 781
A. Bouorakima, J. Boubert, M.-A. Lafittau

THE POTENTIAL OF IT TO ENHANCE FLEXIBILITY OF DOMESTIC PRACTICES IN A

LOCAL ENERGY COOPERATIVE.......oi ittt bbbt b bbb 785
N. Verkade, J. Hoffken, M. Van Huijkelom
DSO CONGESTION MANAGEMENT USING DEMAND SIDE FLEXIBILITY ..ociiiiiiiiiieeeeeeseeee e 789

A. Esmat, J. Usaola
STANDARDISATION OF CURTAILMENT ANALYSIS AND THE IMPLICATIONS FOR

DISTRIBUTION NETWORK OPERATORS AND GENERATORS ...ttt 793
R. L. Taljaard, M. R. Hammond, G. W. Ault, R. Macdonald, E. Davidson, P. Almeida
SAMBAZA WATTS: ANANO-GRID FOR ACCESSING AND SHARING ENERGY .....cccocviniiiininesesienens 797

B. A. Orner, D. E. Reilly, A. Chase, V. Deokar, S. P. Linder, P. Goyal, J. A. Paradiso, E. Zuckerman

THE IMPACT OF THE COINCIDENCE OF STOR AND TRIAD EVENTS ON STOR

PROVIDER'S NET-INCOME CONSIDERING LOAD RECOVERY CHARACTERISTICS.........coooeiviiieiiiies 801
C. Mullen, N. S. Wade, O. Olabisi, P. C. Taylor

ASSESSING DER FLEXIBILITY IN A GERMAN DISTRIBUTION NETWORK FOR DIFFERENT

SCENARIOS AND DEGREES OF CONTROLLABILITY oottt ettt e 805
A. Silva, J. Sumaili, J. Silva, L. Carvalho, L. Seca, M. Matos, R. Bessa, G. Schaarschmidt, R. Hermes

CLASSIFYING FLEXIBILITY TYPES IN SMART ELECTRIC DISTRIBUTION GRIDS: A

LAY, (O V(@ 1Y TSP 809
R. Barenfanger, E. Drayer, D. Daniluk, B. Otto, E. Vanet, R. Caire, T. S. Abbas, B. Lisanti

NEW SOLUTIONS FOR ABETTER DISTRIBUTED GENERATION INTEGRATION TO MV

AND LV NETWORKS. ...ttt et e e e ettt e e e ettt e e e eab e e e ebeeeeesbeeeesabeeeaabeeeeasaseeeaabeeesbeaeeasseeesabeeesteeeanes 813
F. Beaung, O. Carré, S. Levaufre, L. Karsenti

A PHOTOVOLTAIC PRODUCTION ESTIMATOR BASED ON ARTIFICIAL NEURAL

NETWWORKS . ...ttt ettt e ettt e ettt e e ettt e e e s bee e e ebeeeeabbeeesabaeeabbeeeessbeeesabeeeabaeeeansbeeesabeeesbbaeeassbeeesabeeesnbeaesnes 817
E. Corsetti, A. Guagliardi, C. Sandroni

A BUSINESS MODEL FOR AN EV CHARGING STATION WITH BATTERY ENERGY

STORAGE . ...ttt e et e et et e e ettt e e e bt e e e s be e e e atbee e e bt e e e aabeee e beeeeeaabe e e e beeeaabbeeeeabeeeaateeeantraeeas 822
T. Martinsen
INNOVATIVE MONITORING SYSTEM FOR LV GRID.......oooiii ettt ettt et 826

D. Valmacco, N. Clerc

DEMAND RESPONSE BASED ON SMART METERING INFRASTRUCTURE TO FACILITATE

PV INTEGRATION IN LOW VOLTAGE GRIDS .......cooiiiiiiiiit ettt sttt nesnean 830
M. Gonzalez Vaya, M. Koller, V. Wyss, S. Poelzig, M. Baldinger, T. Borsche

INTEGRATION OF ENERGY STORAGE IN LV GRID NORMAL AND EMERGENCY

OPERATION .ttt bbb ek bbb b e eh ekt b e b E bt ea b e b e e E e bbbt et et bt e bt e bt b et e bt et 834
M. Marques, P. Mousinho, A. Leiria, R. Bessa, C. Gouveia, A. Madureira, C. Moreira, M. Gerlich, S. Rodriguez

SENSIBLE PROJECT: EVORA DEMONSTRATOR ENABLING ENERGY STORAGE AND

ENERGY MANAGEMENT CREATING VALUE FOR GRID AND CUSTOMERS........cccccooveviie e 838
G. Mendes, A. Ferreira, R. Bessa, C. Gouveia, C. Murphy-O'Connor, S. Albuquerque, F. Guerra, L. Rocha

DAILY AND SHORT TERM OPTIMAL ENERGY MANAGEMENT WITH UNCERTAINTY .....ccoceiieiievene, 842
C. Sandroni, E. Corsetti, G. A. Guagliardi, S. R. Cominesi, R. Scattolini

CUSTOMERS' FLEXIBILITY VALUED IN MARKET AND REGULATED ENVIRONMENT .......cccccvvevviiininne 846

R. Mendes André, G. Mendes, T. Rautiainen, E. Jiménez, C. Varandas, N. Lopes, A. Michiorri, G. Pires, P. Matos

OPTIMISING VIRTUAL POWER PLANT RESPONSE TO GRID SERVICE REQUESTS AT

NEWCASTLE SCIENCE CENTRAL BY COORDINATING MULTIPLE FLEXIBLE ASSETS..........coceevviveens 850
A. M. Jenkins, C. Patsios, P. Taylor, A. Khayrullina, V. Chirkin

MULTI-AGENT CONTROL SYSTEM FOR THE EXPLOITATION OF VEHICLE TO GRID IN

ACTIVE LV NETWORKS ...ttt ettt ettt ettt e e ettt e e e ettt e e e stb e e e s bae e e e sbae e e sabeeeabaeeeasbteeesabeeesbaeeeassteeesnbeeesateeeaanes 854
S. Mocci, N. Natale, F. Pilo, S. Ruggeri

DYNAMIC NETWORK TARIFFS: ARE THEY THE MOST EFFICIENT WAY TO MATCH

PEAK CONSUMPTION AND NETWORK INCREMENTAL COSTS? ..ottt 858
G. Pires, J. T. Saraiva, J. F. Nunes, R. Barbosa Pinto, J. N. Fidalgo

OVERVIEW OF DECENTRALIZED DISTRIBUTION SYSTEM OPERATION TECHNIQUES.........cccooveiiine 862
I. Kouveliotis-Lysikatos, D. Koukoula, A. Dimeas, N. Hatziargyriou, S. Makrynikas

PROSUMERS, THE PORTUGUESE CASE .......ooi ittt ettt e et snte e nteessaa e staesnteestaesneeanseesnaeesseesnseansesanes 866

J. Falcao, G. Silva, S. Barbosa, R. Prata



FEASIBILITY STUDIES OF END-CUSTOMER'S LOCAL ENERGY STORAGE ON BALANCING

POWER IMARKET .ottt ittt sttt et s et e ss e e te e asee e aeeam e e e steeeseeesseeamteesseeeneeeaneeamteeaseeenteennseenseennnnesneenneeanees
N. Belonogova, J. Haakana, V. Tikka, J. Lassila, J. Partanen

THE ROLE OF HEAT PUMPS IN MULTI-ENERGY SYSTEMS IN CITY QUARTERS..........ccoceoieie e,
S. Krengel, T. Falke, A.-K. Meinerzhagen, A. Schnettler

FLEXIBILITIES AT CUSTOMERS PREMISES: NICE GRID PROSUMERS..........cccociiiiiiiiieiisene e
T. Drizard, . Jalmain, C. Lebosse, B. Chazottes

IMPACT OF MARKET-BASED FLEXIBILITY ON DISTRIBUTION GRIDS.........cccooiiiiierieceesee e
T. Esterl, R. Schwalbe, D. Burnier De Castro, F. Kupzog, S. Kadam, M. Kolenc

SGAM BUSINESS LAYER FOR A LOCAL FLEXIBILITY MARKET .....ooiie ittt see e
M. Pavlovic, T. Gawron-Deutsch, C. Neureiter, K. Diwold

CORRELATION ANALYSIS OF DISTRIBUTION GRID STATE THROUGH HIGH-

RESOLUTION MEASUREMENT DATA ..ottt sttt sttt bbbt sbe e b e beeae s be et e nbeesbesbeanbenbaesaenbean
C. Tzanetopoulou, M. Eisenreich, T. Panneck-Conradi, A. Brenzikofer

ASSESSMENT OF PRICE AND QUANTITY OF ANCILLARY SERVICES PROVIDED BY

ACTIVE DISTRIBUTION SYSTEMS AT THE TSO/DSO INTERFACE........ccc ot
N. Natale, F. Pilo, G. Pisano, G. G. Soma, M. Coppo, R. Turri, G. Petretto, M. Cantu

DEVELOPING AND ENHANCING BUSINESS PROCESSES TO ENABLE HIGHER LEVELS OF

LIS 1O R S O 2 1 Nl I =1 =3 O N O ]\ PSR
A. Z. M. Shahriar Muttalib, G. A. Taylor, M. E. Bradley

EVALUATION OF ALTERNATIVE NETWORK TARIFFS - FOR RESIDENTIAL CUSTOMERS

WITH HOURLY METERING OF ELECTRICITY CONSUMPTION ....ooiiiiiiiiieiieiesiesie s e saesreens
H. Saele, O. Hoivik, D. E. Nordgard

Author Index





