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Infrax activities Overview

Activity Municipalities Customers

Connections 102 1 614 000

Electricity 68 575 000

Natural gas 82 235 000

Cable television 77 504 000

Sewerage 56 300 000

employees 1 370



Facing network chalenges

PHEV

Renewables Smart Metering



What are smart grids?

The whole of technology to answer to the new 
expectations of the distribution networks

 Existing technologies: smarter approach, 
investment optimisation thanks to more knowledge 
through measurements

New technologies: need for standardisation, 
regulation and testing
-> opportunities for industry !



Infrax’s main concern
 In Infrax territory: high concentration of dispersed 

generation. At several places the 2020 targets are already 
realised and the limits of the existing network are reached

 Nevertheless Infrax is searching for ways to integrate even 
more DG
cfr. Political goal in province Limburg to become CO2-
Neutral

 Need for quick and practical solutions!
 Use of existing technologies
 Pragmatic approach, not too academic
 Real-life implementations



From passive to active networks

1. Optimise existing network investments to increase 
hosting capacity

Local optimisation @ PCC
Tuning of DP, storage and 
load to the distribution 
network

2. Short term development: 
smart inverters, adjusted 
network interface, smart EV 
chargers

Global optimisation of 
energy fluxes over the 
whole distribution 
network

3. Long term development:
Communication technology, 
protocols, legislation, pilot 
projects to test technology in real 
life situations



What is Infrax doing now ?
 Monitoring and measuring: 

 digital protection relais, telemonitoring short circuit indicators,…

 Active network management: 
 real-time control of the MV-network, Distribution management system, 

advanced automation of MV-network,…



Infrax and development

Flemish smart grid platform
Linear Project “Intelligent networks and smart 
decentralised energy production in Flanders”
Pilot project smart meters – Proof of concept of 
broadband HFC technology.
Meta-PV project



European demonstration project 
Meta-PV

 Active electrical support of the existing distribution network 
by decentralised production 

 Large scale demonstration

 Start october 2009

 Duration : 4,5 years

 Project budget:
 Innovative part: 9 million euro (partly subsidized) 

 Solar panels: 30 million euro (private investment via LRM)



PROJECT PARTNERS

MetaPV Kick-off Meeting 07/10/2009 © 3E



META-PV objectives

Active network control and active inverters
 Increase of DG capacity of 50%
 Investment ~10% of network extension cost 
 Fault ride through 
 No limiting PV in parts of the network
 Islanding possible
 Maintaining Power Quality, Safety and reliability of power supply

LARGE SCALE demonstration in EXISTING networks

14



Meta-PV Concrete

 Phase 1 : preparation and development from both PV and 
network point of view

 Development of new inverters with advanced possibilities

 Elaboration of improved planning and operation of distribution 
networks

 Phase 2 : 2-level demonstration in Limburg

 LV-level: in existing residential areas: ± 130 PV-systems 3-5 kWp 
 MV-level: existing industrial areas: ± 30 PV-systems 200 kWp
 10% with battery storage



Project structure



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

WP 1 Preparation of demonstration
Task 1.1 Installation of metering equipment; data collection
Task 1.2 Study of potential benefits of PV in supporting secure network operation...
Task 1.3 Description of current state-of-the-art of converter and storage systems  
Task 1.4 Definition of realistic  realistic future scenarios…
Task 1.5 Consolidation of a detailed implementation plan in the demonstration zones 
Task 1.6 Project development of PV systems for demonstration

WP 2 #REF!
Task 2.1 Definition of new functions needed for small and large inverters
Task 2.2 Development of Pv inverter operation algorithms
Task 2.3 #REF!
Task 2.4 #REF!
Task 2.5 Development of communication interface of inverters
Task 2.6 Development of autonomous control ability in new PV inverters

WP 3 #REF!

Task 3.1 Detailed analysis of the network and quantification of the possible problems 

Task 3.2
Innovative control concepts for active operation of distribution networks with 
large amounts of PV generation

Task 3.3 Smart planning methods for active networks
Task 3.4 Technico-economic evaluation of the new control concepts
Task 3.5 #REF!     
Task 3.6 Interaction of PV with other RES
Task 3.7 Development of a network with high PV penetration level
Task 3.8 Methodology to allow quantifying non-technical benefits

WP 4 #REF!
Task 4.1 Installation of small inverters on the PV systems in a residential area
Task 4.2 LV network reconfiguration and upgrading as proposed in WP3     
Task 4.3 Active voltage regulation with PV inverters

Task 4.4
Ride through capacity testing with network disturbance of small inverters in 
residential areas

Task 4.5 Network assymetry mitigation
Task 4.6 Tracking power quality improvement

WP 5 #REF!     
Task 5.1 Installation of large PV inverters and monitoring equipment   
Task 5.2 Network reconfiguration and upgrading as proposed in WP3
Task 5.3 Fault-ride-through monitoring of large PV inverter with network disturbances
Task 5.4 Autonomous operation of power system with PV farms and new inverter   
Task 5.5 Solar radiation and load forecasting for load shifting
Task 5.6 Active and reactive control ability, market valuesof ancillary services 
Task 5.7 Smart voltage control through active and reactive power management

WP6 #REF!
Task 6.1 Processing and analysis of monitored and recorded data
Task 6.2 Monitoring of power quality improvements
Task 6.3 Evaluation of power system performances at demonstration sites

Task 6.4
Lessons and experiences learnt through development and operation of 
demonstration pilot projects

WP7 Communication and Dissemination
Task 7.1 Project website development and update
Task 7.2 Continuous dissemination and dialog with major stakeholders
Task 7.3 Organisation of dedicated workshops and events
Task 7.4 Publications
Task 7.5 Tutorial

WP8 Management
Task 8.1 Consortium management
Task 8.2 Consortium meetings
Task 8.3 Internal communication
Task 8.4 Reporting to the European Commission
Task 8.5 Advisory Board

Months

Planning

MetaPV 02/04/2009 © 3E

10/2009 10/2010 10/2011 10/2012 10/2013 10/2014

Installation of
PVs, inverters, 

mesuring 
equipment

Installation of
PV, inverters, 

measuring 
equipment

... operational in autumn 2011 !

PV tendering,
development



Considered MV network
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Lastfluss Symmetrisch
Knoten
Leiter-Leiter Spannung, Betrag [kV]
Spannung, Betrag [p.u.]

Zweigelemente
Wirkleistung [kW]
Strom, Betrag [A]
Auslastung [%]

Exte
Wirk
Blin
Leis

LOMM Bio Energy

9.9868 kV
0.9987..

LOMM WTP Umicore
9.8041 kV
0.9804..

LOMM M.P.I.S. Zonneweelde 9.7901 kV
0.9790..

LOMM RMS

9.8417 kV
0.9842..

LOMM Eksterhoevestraat

9.7575 kV
0.9757..

LOMM Balend. R. Dodoenstr.
9.7606 kV
0.9761..

LOMM Balend J.Palfijstr.

9.7567 kV
0.9757..

LOMM Vriesput

9.8873 kV
0.9887..

LOMM Wateringstraat

9.6874 kV
0.9687..

LOMM Rijtenstraat-Voetbal 9.8528 kV
0.9853..

LOMM Wielwaalstraat

9.8750 kV
0.9875..

LOMM Slinkerstraat 9.8297 kV
0.9830..

LOMM Molenstraat II
9.8355 kV
0.9836..

LOMM Klachtloopstr

9.8534 kV
0.9853..

LOMM Kerkstraat rail 2

9.7261 kV
0.9726 p.u.

LOMM Buskruitstraat

9.8409 kV
0.9841..

 
9.8235 kV
0.9823..

LOMM Gestelse Dijk Brug

9.6372 kV
0.9637..

LOMM Weimortels 9.8308 kV
0.9831..

LOMM Zonnebaarsstraat

10.018..
1.0018..

LOMM Ekselse Baan

9.8404 kV
0.9840..

LOMM Valkstraat
9.7687 kV
0.9769..

LOMM Karperstraat
9.9465 kV
0.9946..

LOMM Dubbelrij

9.9591 kV
0.9959..

LOMM Eltenbosstraat
9.7616 kV
0.9762..

LOMM Rijtenstraat

9.8759 kV
0.9876..

LOMM Vreyshoringstr rail 2

9.8004 kV
0.9800..

LOMM Breugeldreef

9.5528 kV
0.9553..

LOMM Stijn Streuvelsstraat

9.8646 kV
0.9865..

LOMM Molenstraat I

9.8398 kV
0.9840..

LOMM Jachtstraat

9.7289 kV
0.9729..

LOMM Bremstraat

9.6679 kV
0.9668..

LOMM Van Hees

9.7479 kV
0.9748..

LOMM Kloosterstraat

9.7177 kV
0.9718..

LOMM Gestelde Dijk

9.6914 kV
0.9691..

LOMM Gagelstraat

9.3735 kV
0.9373..

LOMM Verloren Hoek

9.8270 kV
0.9827..

LOMM Molse Kiezel

9.8560 kV
0.9856..

LOMM Gelderhorsten I

9.8458 kV
0.9846..

LOMM Oude Diestersebaan

10.000..
1.0000..

LOMM Sportplein rail 2

9.4070 kV
0.9407..

LOMM Blauwe Kei

10.039..
1.0039..

LOMM Vredestraat rail 2

10.000..
1.0000..

LOMM Leliestraat

10.005..
1.0005..

EKSE Lommelse Gracht

9.8370 kV
0.9837..

LOMM Parelstrand 2 9.6788 kV
0.9679..

LOMM John Cockerillstraat 70
9.8604 kV
0.9860..

LOMM Eurowire

9.8618 kV
0.9862..

LOMM Comacc

9.8644 kV
0.9864..

Lomm Heidevink 9.8612 kV
0.9861..

Lomm Bigili 9.8601 kV
0.9860..

LOMM Stedelijke werf 9.9328 kV
0.9933..

LOMM Remoplast

9.9601 kV
0.9960..

LOMM Maatheide II

9.9553 kV
0.9955..

LOMM Bodegraven

9.9513 kV
0.9951..

LOMM Waterbehandelingsstation
9.9507 kV
0.9951..

LOMM Vecoplast 9.9505 kV
0.9950..

LOMM Pompstation

10.049..
1.0049..

LOMM Juma
10.052..
1.0052..

LOMM Fransen 9.9265 kV
0.9926..

LOMM Hendrik Heymanstr
9.9214 kV
0.9921..

LOMM Balendijk E.Anseelestr
9.9150 kV
0.9915..

LOMM Loomans
9.9119 kV
0.9912..

LOMM Wijckmans Beton

9.9110 kV
0.9911..

LOMM Farmo
9.9706 kV
0.9971..

LOMM Farmfrites rail 1
9.9881 kV
0.9988..

LOMM Van Moorsel
9.9586 kV
0.9959..

LOMM Farmfrites rail 2
9.9864 kV
0.9986..

LOMM Maatheide I

9.9355 kV
0.9936..

LOMM Schippers 9.9332 kV
0.9933..

LOMM Waterw. H.S.I

10.042..
1.0043..

LOMM Waterw H.S.II

10.039..
1.0039..

LOMM De Elzen

9.7999 kV
0.9800..

LOMM Oude Maai

9.6589 kV
0.9659..

LOMMEL Heuvel rail 2

9.8254 kV
0.9825..

LOMMEL Heuvel rail 1

9.8254 kV
0.9825..

LOMM Nieuwe Vosvijvers

9.8386 kV
0.9839..

LOMM Tigro
9.7564 kV
0.9756..

LOMM Big Media

9.7878 kV
0.9788..

NPT
0.2287 kV
0.9942..

26kV
26.498..
1.0192..

150kV 150.00..
1.0000..

LOMM Ravago
9.7557 kV
0.9756..

LOMM Balendijk Disp rail 2
9.8041 kV
0.9804..

LOMM Balendijk Disp rail 1
9.8041 kV
0.9804..

LOMM Hoogstraat
9.7525 kV
0.9753..

LOMM Pelckmans

9.9313 kV
0.9931..

LOMM De vries
9.7765 kV
0.9777..

LOMM L.Pasteurstraat

9.7937 kV
0.9794..

LOMM WTP Balendijk
9.8041 kV
0.9804..

LOMM Bergs

9.7631 kV
0.9763..

LOMM Hertog janplein

9.6954 kV
0.9695..

LOMM Hezerpad

9.6977 kV
0.9698..

LOMM Vetc

9.9100 kV
0.9910..

LOMM Mobelix
9.7844 kV
0.9784..

LOMM Loomans 3
9.7771 kV
0.9777..

LOMM Hansen Oud
9.7339 kV
0.9734..

LOMM Balend G. Mercatorstr.
9.7556 kV
0.9756..

LOMM L.Deraedtstraat
9.9103 kV
0.9910..

LOMM Balendijk Heymansstraat

9.7755 kV
0.9776..

LOMM De Withoef

9.7382 kV
0.9738..

MM Stevensvennen

10.027..
1.0027..

LOMM Balendijk

9.8104 kV
0.9810..

LOMM Antoma

9.8105 kV
0.9811..

LOMM Tools Bergmans NV

9.8142 kV
0.9814..

LOMM Verhoeven Houthandel

9.8164 kV
0.9816..

LOMM Vadebo

9.8199 kV
0.9820..

LOMM Industrieterrein

9.8247 kV
0.9825..

LOMM Westwijk

9.8241 kV
0.9824..

EKSE Weyerbrugstraat

0.0000 kV
0.0000..

EKSE Kiefhoekstraat

9.8319 kV
0.9832..

EKSE Pijnven

9.8337 kV
0.9834..

LOMM Kerkbos

9.8200 kV
0.9820..

LOMM Korenstraat

9.8207 kV
0.9821..

LOMM Agglorex

9.8221 kV
0.9822..

LOMM ELEP

9.8270 kV
0.9827..

LOMM Gelderhorsten II

9.8671 kV
0.9867..

LOMM Polypreen I

9.8322 kV
0.9832..

LOMM Duits Kerkhof

9.8657 kV
0.9866..

LOMM Driekoyen

9.8442 kV
0.9844..

LEOP ST.Amandinastraat10.000..
1.0000..

LEOP Lemmensraat G.
10.000..
1.0000..

LEOP Lommelsesteenweg10.000..
1.0000..

EKSE Ruitersbaan

9.8456 kV
0.9846..

LOMM Morgenstraat

9.8467 kV
0.9847..

LOMM Kleuterstraat

9.8486 kV
0.9849..

LOMM Kerkhoven

9.8510 kV
0.9851..

LOMM Ford

9.9095 kV
0.9910..

LOMM Blauwe Meer

9.9079 kV
0.9908..

LOMM Kattenbos Disp rail 2

9.9152 kV
0.9915..

LOMM Kattenbos Disp rail 1

9.9152 kV
0.9915..

LOMM Kattenbos lok.cab.9.9147 kV
0.9915..

LOMM Hagelkruisstraat9.9069 kV
0.9907..

LOM Eviestraat

9.8995 kV
0.9899..

LOMM Station

9.8919 kV
0.9892..

LOMM PTS Auditorium

9.8562 kV
0.9856..

LOMM Hotel Die Prince

9.8671 kV
0.9867..

LOMM P.T.S

9.8562 kV
0.9856..

LOMM Roekstraat
9.8904 kV
0.9890..

LOMM Rijksweg industriepark G1245

9.9021 kV
0.9902..

LOMM Geelgorsstr rail 1

9.8668 kV
0.9867..

LOMM De Kolken

9.7221 kV
0.9722..

LOMM Geelgorsstr rail 2

9.8699 kV
0.9870..

LOMM Buizerdstr

9.7916 kV
0.9792..

LOMM Willem Elsschotstraat

9.8070 kV
0.9807..

LOMM OCMW Service flats

9.8113 kV
0.9811..

LOMM Bejaardentehuis

9.8172 kV
0.9817..

LOMM Nopri Heeserbergen

9.8363 kV
0.9836..

LOMM JF Willemsstr

9.8363 kV
0.9836..

LOMM Windstraat

9.9785 kV
0.9979..

LOMM Kliniek

10.000..
1.0000..

LOMM Kikkerstraat

0.0000 kV
0.0000..

LOMM Vreyshoringstr. rail 1

10.000..
1.0000..

LOMM MC Donald's

9.7741 kV
0.9774..

LOMM Stationsstraat

9.7647 kV
0.9765..

LOMM Delhaize 10.000..
1.0000..

LOMM Leopoldlaan(1) 10.000..
1.0000..

LOMM Kerkstraat rail 1

10.000..
1.0000..

LOMM Bibliotheek Centrum 9.7165 kV
0.9717..

LOMM Alma

9.7102 kV
0.9710..

LOMM Einderpad

9.7044 kV
0.9704..

LOMM Belgacom Einderpad

9.7028 kV
0.9703..

LOMM Rode Kruisstraat

9.6996 kV
0.9700..

LOMM Hees

9.6956 kV
0.9696..

LOMM Rijksschoolstraat 9.8457 kV
0.9846..

LOMM Dorp

9.8706 kV
0.9871..

LOMM Lepelstraat

9.8578 kV
0.9858..

LOMM Rijsschoolstr Windsor
9.8464 kV
0.9846..

LOMM Adelberpark rail 2

9.8854 kV
0.9885..

LOMM Adelbergpark rail 1

9.8855 kV
0.9885..

LOMM Leopoldlaan
0.0000 kV
0.0000..

LOMM Lutlommel Centrum
10.000..
1.0000..

LOMM Hanekapstraat
10.000..
1.0000..

LOMM Vredestraat rail 1

9.8328 kV
0.9833..

LOMM Kapelstraat

9.8824 kV
0.9882..

LOMM Heidestraat

9.3848 kV
0.9385..

LOMM Sportplein rail 1

9.8775 kV
0.9878..

LOMM zwembad

9.4557 kV
0.9456..

LOMM Evenementehal 9.8074 kV
0.9807..

LOMM De Vossemeren
9.7053 kV
0.9705..

LOMM Frigo

9.9470 kV
0.9947..

LOMM Jacobs Rubber

9.9371 kV
0.9937..

OS Lommel/Rail 1
10.000..

OS Lommel/Rail 2 10.000..
1.0000..

PV C004019

-70. kW
4. A

  
  

PV C004220

-900. kW
52. A

  
  

PV C004218

-1926...
113. A

  
  

PV C004202

-22. kW
1. A

  
  

PV C004195

-3. kW
0. A

  
  

PV C004182

-9. kW
1. A

  
  

PV C004178

-9. kW
1. A

  
  

PV C004177

-20. kW
1. A

  
  

PV C004176

-18. kW
1. A

  
  

PV C004165

-35. kW
2. A

  
  

PV C004162

-16. kW
1. A

  
  

PV C004161

-42. kW
2. A

  
  

PV C004156

-12. kW
1. A

  
  

PV C004149

-40. kW
2. A

  
  

PV C004142

-17. kW
1. A

  
  

PV C004141

-7. kW
0. A

  
  

PV C004134

-3. kW
0. A

  
  

PV C004137

-13. kW
1. A

  
  

PV C004133

-23. kW
1. A

  
  

PV C004127

-3. kW
0. A

  
  

PV C004124

-18. kW
1. A

  
  

PV C004120

-8. kW
1. A

  
  

PV C004118

-27. kW
2. A

  
  

PV C004115

-20. kW
1. A

  
  

PV C004110

-12. kW
1. A

  
  

PV C004109

-7. kW
0. A

  
  

 

 
 
  
  

PV C004100

-6. kW
0. A

  
  

PV C004099

-34. kW
2. A

  
  

PV C004091

-40. kW
2. A

  
  

PV C004090

-10. kW
1. A

  
  

PV C004081

-19. kW
1. A

  
  

PV C004080

-12. kW
1. A

  
  

PV C004077

-7. kW
0. A

  
  

PV C004074

 
 
  
  

PV C004073

-11. kW
1. A

  
  

PV C004072

 
 
  
  

PV C004071

-12. kW
1. A

  
  

PV C004068

-5. kW
0. A

  
  

PV C004063

-34. kW
2. A

  
  

C004063

250. kW
15. A

  
  

PV C004060

-9. kW
1. A

  
  

PV C004059

-40. kW
2. A

  
  

PV C004057

-17. kW
1. A

  
  

PV C004054

-30. kW
2. A

  
  

PV C004050

-5. kW
0. A

  
  

PV C004047

-5. kW
0. A

  
  

PV C004046

-32. kW
2. A

  
  

PV C004045

-49. kW
3. A

  
  

PV C004044

-6. kW
0. A

  
  

PV C004043

-20. kW
1. A

  
  

PV C004040

-270. kW
16. A

  
  

PV C004036

-4. kW
0. A

  
  

PV C004032

-5. kW
0. A

  
  

PV C004031

-8. kW
0. A

  
  

PV C004030

-25. kW
2. A

  
  

PV C004026

-44. kW
3. A

  
  

PV C004025

 
 
  
  

PV C004023

-3. kW
0. A

  
  

PV C004018

-13. kW
1. A

  
  

PV C004017

-46. kW
3. A

  
  

PV C004015

-6. kW
0. A

  
  

PV C004011

-2. kW
0. A

  
  

PV C004009

-28. kW
2. A

  
  

PV C004008

 
 
  
  

PV C004006

-12. kW
1. A

  
  

PV C004004

-3. kW
0. A

  
  

PV C004111

-5. kW
0. A

  
  

PV C004003

-15. kW
1. A

  
  

PV C004001

-13. kW
1. A

  
  

PV C003024

-4. kW
0. A

  
  

G~

  
  
  
  

240Al

2678. kW
157. A
54. %
290. A

-2640...
157. A
54. %
290. A

C004212

630. kW
41. A

  
  

631. kW
41. A
14. %
290. A

-630. kW
41. A
14. %
290. A

56. kW
3. A
3. %

105. A

-56. kW
3. A
3. %

105. A

44707...
8166.2..
0.98  

X
24

0A
l

2857. kW
177. A
42. %
428. A

-2809...
178. A
42. %
428. A

L..

  
  
  
  

L..

  
  
  
  

C004220

125. kW
7. A

  
  

G~

  
  
  
  

G~

  
  
  
  

C004195

92. kW
5. A

  
  

C004182

147. kW
9. A

  
  

X240Al

-639. kW
38. A
9. %

428. A

639. kW
38. A
9. %

428. A

0. kW
1. A
0. %

150. A

0. kW
0. A
0. %

150. A

X95Al

62. kW
4. A
1. %

256. A

-62. kW
4. A
1. %

256. A

C004133

182. kW
11. A

  
  

C004127

412. kW
25. A

  
  

C004124

107. kW
6. A

  
  

C004110

187. kW
11. A

  
  

C004077

105. kW
6. A

  
  

 
 

  
  

24
0A

l

-526. kW
31. A
11. %
290. A

526. kW
31. A
11. %
290. A

C004047

388. kW
23. A

  
  

2347. kW
137. A
53. %
260. A

-2331...
136. A
53. %
260. A

95Al

-1457...
86. A
46. %
185. A

1461. kW
86. A
46. %
185. A

185Al

-487. kW
29. A
11. %
260. A

487. kW
29. A
11. %
260. A

C004032

75. kW
4. A

  
  

1364. kW
81. A
77. %
105. A

-1357...
81. A
77. %
105. A

95Al

1436. kW
85. A
46. %
185. A

-1434...
85. A
46. %
185. A

24
0A

l

476. kW
27. A
9. %

290. A

-475. kW
27. A
9. %

290. A

X
40

0C
u

0. kW
0. A
0. %

692. A

0. kW
0. A
0. %

692. A

X
40

0C
u

0. kW
0. A
0. %

692. A

0. kW
0. A
0. %

692. A

C004009

161. kW
9. A

  
  

X
40

0C
u

0. kW
0. A
0. %

692. A

0. kW
0. A
0. %

692. A

132.98..
-0.04 kvar

1.00  

C004006

193. kW
11. A

  
  

C004001

445. kW
26. A

  
  

C003024

134. kW
8. A

  
  

18
5A

l

-141. kW
9. A
3. %

260. A

141. kW
9. A
3. %

260. A

X240Al

-1491...
88. A
21. %
428. A

1497. kW
88. A
21. %
428. A

X400Cu

 
 
 

 

0. kW
0. A
0. %

150. A

C004229

  
  
  
  

C004217

200. kW
12. A

  
  

X240Al

0. kW
1. A
0. %

428. A

0. kW
0. A
0. %

428. A

X240Al

200. kW
12. A
3. %

428. A

-200. kW
12. A
3. %

428. A

C004221

207. kW
12. A

  
  

C004218

22. kW
4. A

  
  

X240Al

-1497...
88. A
21. %
428. A

1497. kW
88. A
21. %
428. A

X240Al

407. kW
24. A
6. %

428. A

-407. kW
24. A
6. %

428. A

X240Al

-1497...
88. A
21. %
428. A

1497. kW
88. A
21. %
428. A

X
24

0A
l

501. kW
30. A
7. %

428. A

-501. kW
30. A
7. %

428. A

X
24

0A
l

399. kW
24. A
6. %

428. A

-399. kW
24. A
6. %

428. A

C004183

101. kW
6. A

  
  

-39. kW
2. A
1. %

260. A

39. kW
2. A
1. %

260. A

0. kW
0. A
0. %

260. A

0. kW
0. A
0. %

260. A

C004199

39. kW
2. A

  
  

C004135

1935. kW
125. A

  
  

-2482...
159. A
55. %
290. A

2491. kW
159. A
55. %
290. A

18
5A

l

-547. kW
34. A
13. %
260. A

547. kW
34. A
13. %
260. A

18
5A

l

-435. kW
28. A
11. %
260. A

435. kW
28. A
11. %
260. A

C004160

112. kW
6. A

  
  

C004098

294. kW
20. A

  
  

18
5A

l

-23. kW
2. A
1. %

260. A

23. kW
1. A
1. %

260. A

C004101

119. kW
7. A

  
  

0. kW
0. A
0. %

260. A

0. kW
0. A
0. %

260. A

C004189

23. kW
2. A

  
  

C004147

116. kW
7. A

  
  

185Al

174. kW
10. A
4. %

260. A

-174. kW
10. A
4. %

260. A

290. kW
17. A
6. %

290. A

-290. kW
17. A
6. %

290. A

C004011

10. kW
1. A

  
  

-484. kW
28. A
10. %
290. A

485. kW
28. A
10. %
290. A

24
0A

l

-1394...
82. A
28. %
290. A

1396. kW
82. A
28. %
290. A

24
0A

l

-1184...
69. A
24. %
290. A

1185. kW
69. A
24. %
290. A

C004136

209. kW
13. A

  
  

24
0A

l

-921. kW
54. A
19. %
290. A

922. kW
54. A
19. %
290. A

C004140

262. kW
15. A

  
  

24
0A

l

-491. kW
30. A
10. %
290. A

491. kW
30. A
10. %
290. A

C004167

431. kW
25. A

  
  

240Al

-328. kW
19. A
7. %

290. A

328. kW
19. A
7. %

290. A

C004150

162. kW
12. A

  
  

C004130

153. kW
9. A

  
  

24
0A

l

176. kW
10. A
4. %

290. A

-175. kW
10. A
4. %

290. A

C004159

6254. kW
381. A

  
  

24
0A

l

2901. kW
178. A
62. %
290. A

-2897...
179. A
62. %
290. A

24
0A

l

-3357...
203. A
70. %
290. A

3363. kW
203. A
70. %
290. A

X
40

0A
l

3366. kW
203. A
37. %
551. A

-3363...
203. A
37. %
551. A

24
0A

l

3182. kW
184. A
64. %
290. A

-3169...
184. A
64. %
290. A

-3117...
183. A
63. %
290. A

3148. kW
183. A
63. %
290. A

C004176

126. kW
7. A

  
  

C004126

21. kW
1. A

  
  

X
40

0A
l

3927. kW
235. A
43. %
551. A

-3923...
235. A
43. %
551. A

C004158

1022. kW
59. A

  
  

C004039

 
 

  
  

24
0A

l

-2619...
152. A
52. %
290. A

2625. kW
152. A
52. %
290. A

18
5A

l

-204. kW
12. A
5. %

260. A

204. kW
12. A
5. %

260. A

240Al

-2522...
147. A
51. %
290. A

2550. kW
147. A
51. %
290. A

18
5A

l

-1916...
116. A
45. %
260. A

1926. kW
116. A
45. %
260. A

185Al

82. kW
5. A
2. %

260. A

-82. kW
5. A
2. %

260. A 24
0A

l0. kW
0. A
0. %

290. A

0. kW
0. A
0. %

290. A

C004104

92. kW
6. A

  
  

C004129

82. kW
5. A

  
  

185Al

-1063...
63. A
24. %
260. A

1066. kW
63. A
24. %
260. A

95
A

l

-1031...
61. A
33. %
185. A

1040. kW
62. A
33. %
185. A

C004100

29. kW
2. A

  
  

95Al

88. kW
5. A
3. %

185. A

-88. kW
5. A
3. %

185. A

C004026

178. kW
10. A

  
  

24
0A

l

1143. kW
69. A
24. %
290. A

 
 
 

 
 

  
  

C004198

62. kW
4. A

  
  

0. kW
1. A
0. %

185. A

0. kW
0. A
0. %

185. A

134. kW
8. A
4. %

185. A

-134. kW
8. A
4. %

185. A

C004202

156. kW
9. A

  
  

X
24

0A
l

154. kW
9. A
2. %

428. A

-154. kW
9. A
2. %

428. A

C004219

246. kW
15. A

  
  

 
 

  
  

X
24

0A
l

910. kW
54. A
13. %
428. A

-909. kW
54. A
13. %
428. A

C004214

97. kW
6. A

  
  

Hulpdiensten

76. kW
201. A

  
  

-76. kW
201. A
26. %

  

77. kW
5. A

26. %
  

49. kW
0. A
0. %

  

1. kW
0. A
0. %

  

42. kW
0. A
0. %

  

-1. kW
0. A
0. %

  

19. kW
0. A
0. %

  

0. kW
0. A
0. %

  

109.92..
3.85 kvar

1.00  

X240Al

0. kW
0. A
0. %

428. A

0. kW
0. A
0. %

428. A

C004213

140. kW
8. A

  
  

X
24

0A
l

0. kW
0. A
0. %

428. A

0. kW
0. A
0. %

428. A

X
24

0A
l

2868. kW
178. A
42. %
428. A

-2820...
179. A
42. %
428. A

X
40

0C
u

0. kW
1. A
0. %

692. A

0. kW
0. A
0. %

692. A

X
40

0C
u

7217. kW
462. A
67. %
692. A

-7185...
463. A
67. %
692. A

X
24

0A
l

2868. kW
178. A
42. %
428. A

-2820...
179. A
42. %
428. A

C004206

5. kW
0. A

  
  

C004207

5. kW
0. A

  
  

X
40

0C
u

5. kW
0. A
0. %

692. A

-5. kW
0. A
0. %

692. A

X
40

0A
l

-5. kW
0. A
0. %

551. A

5. kW
1. A
0. %

551. A

C004209

225. kW
13. A

  
  

-2480...
147. A
56. %
260. A

2484. kW
147. A
56. %
260. A

2256. kW
134. A
51. %
260. A

-2250...
134. A
51. %
260. A

C004210

166. kW
10. A

  
  

X
24

0A
l

98. kW
8. A
2. %

428. A

-98. kW
8. A
2. %

428. A

C004203

98. kW
9. A

  
  

X
24

0A
l

1088. kW
64. A
15. %
428. A

-1087...
64. A
15. %
428. A

X
24

0A
l

2857. kW
177. A
42. %
428. A

-2809...
178. A
42. %
428. A

C004204

80. kW
5. A

  
  

1227. kW
77. A
27. %
290. A

-1220...
78. A
27. %
290. A

X240Al

2209. kW
138. A
32. %
428. A

-2205...
138. A
32. %
428. A

C004208

68. kW
5. A

  
  

0. kW
0. A
0. %

260. A

0. kW
0. A
0. %

260. A

89. kW
5. A
2. %

260. A

-89. kW
5. A
2. %

260. A

497. kW
30. A
11. %
260. A

-497. kW
30. A
11. %
260. A

584. kW
35. A
13. %
260. A

-584. kW
35. A
13. %
260. A

C004194

87. kW
5. A

  
  

X240Al

0. kW
0. A
0. %

428. A

0. kW
0. A
0. %

428. A

X240Al

280. kW
19. A
5. %

428. A

-280. kW
20. A
5. %

428. A

C004192

280. kW
20. A

  
  

0. kW
13. A

  
  

0. kW
13. A

  
  

0. kW
13. A

  
  

0. kW
13. A

  
  

G~

  
  
  
  

 
 

  
  

0.00 kW
-0.03 kvar

0.00  

126.91..
-0.01 kvar

1.00  

0.00 kW
-0.04 kvar

0.00  

X
24

0A
l

1008. kW
59. A
14. %
428. A

-1007...
60. A
14. %
428. A

0.00 kW
-0.04 kvar

0.00  

C004003

168. kW
10. A

  
  

C004111

94. kW
5. A

  
  

18
5A

l

-357. kW
21. A
8. %

260. A

357. kW
21. A
8. %

260. A

18
5A

l

-446. kW
26. A
10. %
260. A

446. kW
26. A
10. %
260. A

C004044

187. kW
11. A

  
  

95
A

l

-181. kW
11. A
6. %

185. A

181. kW
11. A
6. %

185. A

C004190

134. kW
10. A

  
  

C004187

1971. kW
122. A

  
  

C004191

7186. kW
463. A

  
  

C004181

13. kW
1. A

  
  

X
24

0A
l

-2069...
129. A
30. %
428. A

2071. kW
129. A
30. %
428. A

X
24

0A
l

13. kW
1. A
0. %

428. A

-13. kW
1. A
0. %

428. A

C004081

135. kW
8. A

  
  

C004080

101. kW
6. A

  
  

24
0A

l

-1602...
93. A
32. %
290. A

1608. kW
93. A
32. %
290. A

24
0A

l

-1512...
88. A
31. %
290. A

1514. kW
88. A
31. %
290. A

240Al

0. kW
0. A
0. %

290. A

0. kW
0. A
0. %

290. A

C004143

175. kW
10. A

  
  

C004139

164. kW
10. A

  
  

C004040

1145. kW
75. A

  
  

C004166

201. kW
12. A

  
  

95
A

l

346. kW
21. A
11. %
185. A

-345. kW
21. A
11. %
185. A

X
24

0A
l

708. kW
42. A
10. %
428. A

-707. kW
42. A
10. %
428. A

C004112

29. kW
2. A

  
  

0. kW
0. A
0. %

105. A

0. kW
0. A
0. %

105. A

24
0A

l

-991. kW
58. A
20. %
290. A

992. kW
58. A
20. %
290. A

931. kW
55. A
19. %
290. A

-931. kW
55. A
19. %
290. A

X240Al -594. kW
36. A
8. %

428. A

594. kW
36. A
8. %

428. A

C004092

101. kW
6. A

  
  

C004179

337. kW
22. A

  
  

C004089

60. kW
4. A

  
  

C004082

262. kW
16. A

  
  

240Al

-1103...
65. A
22. %
290. A

1103. kW
65. A
22. %
290. A

240Al

-1134...
67. A
23. %
290. A

1134. kW
67. A
23. %
290. A

240Al

86. kW
5. A
2. %

290. A

-86. kW
5. A
2. %

290. A

24
0A

l

0. kW
1. A
0. %

290. A

0. kW
0. A
0. %

290. A

C004097

112. kW
9. A

  
  

C004075

30. kW
3. A

  
  

C004177

94. kW
6. A

  
  

C004064

271. kW
16. A

  
  

C004095

86. kW
5. A

  
  

X400Cu

95
A

l

364. kW
22. A
12. %
185. A

-364. kW
22. A
12. %
185. A

240Al

-3025...
179. A
62. %
290. A

3046. kW
179. A
62. %
290. A

X400Cu

0. kW
0. A
0. %

692. A

0. kW
0. A
0. %

692. A

240Al

108. kW
7. A
2. %

290. A

-108. kW
6. A
2. %

290. A

240Al

185. kW
12. A
4. %

290. A

-185. kW
11. A
4. %

290. A

-766. kW
46. A
25. %
185. A

769. kW
46. A
25. %
185. A

C003054

108. kW
6. A

  
  

240Al

0. kW
1. A
0. %

290. A

0. kW
0. A
0. %

290. A

240Al

74. kW
5. A
2. %

290. A

-74. kW
5. A
2. %

290. A

C004073

98. kW
6. A

  
  

C004060

83. kW
5. A

  
  

C003059

0. kW
0. A

  
  

C003030

77. kW
5. A

  
  

-692. kW
41. A
22. %
185. A

693. kW
41. A
22. %
185. A

C004049

442. kW
27. A

  
  

C004013

342. kW
21. A

  
  

 
 
  
  

185Al

987. kW
59. A
23. %
260. A

-986. kW
59. A
23. %
260. A

C004023

43. kW
3. A

  
  

C004069

361. kW
23. A

  
  

C004010

23. kW
1. A

  
  

240Al

1352. kW
81. A
28. %
290. A

-1348...
82. A
28. %
290. A

24
0A

l

-1881...
110. A
38. %
290. A

1890. kW
110. A
38. %
290. A

 
 
  
  

C004134

152. kW
9. A

  
  

240Al

-581. kW
35. A
12. %
290. A

582. kW
35. A
12. %
290. A

C004018

215. kW
13. A

  
  

C004071

103. kW
6. A

  
  

95
A

l

0. kW
0. A
1. %

185. A

0. kW
1. A
1. %

185. A

C004109

117. kW
7. A

  
  

C004115

175. kW
10. A

  
  

 
 
  
  

50Cu

-311. kW
18. A
12. %
150. A

311. kW
18. A
12. %
150. A

-493. kW
30. A
11. %
290. A

493. kW
31. A
11. %
290. A

-1161...
69. A
24. %
290. A

1167. kW
70. A
24. %
290. A

  
  
  
  

240Al

223. kW
14. A
5. %

290. A

-222. kW
14. A
5. %

290. A

C026110

  
  
  
  

C026112

  
  
  
  

C026106

  
  
  
  

C003019

125. kW
7. A

  
  

C004178

39. kW
2. A

  
  

24
0A

l

-1197...
72. A
25. %
290. A

1201. kW
73. A
25. %
290. A

C004017

173. kW
10. A

  
  

C004107

227. kW
14. A

  
  

C004027

398. kW
24. A

  
  

50
C

u

227. kW
14. A
9. %

150. A

-227. kW
14. A
9. %

150. A

24
0C

u

1722. kW
99. A
26. %
385. A

-1707...
99. A
26. %
385. A

24
0C

u

1719. kW
99. A
26. %
385. A

-1705...
99. A
26. %
385. A

24
0C

u

1720. kW
99. A
26. %
385. A

-1706...
99. A
26. %
385. A

C004004

95. kW
6. A

  
  

C004090

108. kW
6. A

  
  

C004091

236. kW
14. A

  
  

C004162

82. kW
5. A

  
  

C004165

175. kW
10. A

  
  

C004193

  
  
  
  

C004033

66. kW
4. A

  
  

C004151

245. kW
15. A

  
  

50
C

u

-245. kW
15. A
10. %
150. A

245. kW
14. A
10. %
150. A

50Cu

0. kW
0. A
0. %

150. A

0. kW
1. A
0. %

150. A

16Cu

0. kW
0. A
0. %
80. A

0. kW
0. A
0. %
80. A

240Al

3054. kW
179. A
62. %
290. A

-3046...
179. A
62. %
290. A

C004085

108. kW
6. A

  
  

C004086

39. kW
2. A

  
  

24
0A

l

3166. kW
185. A
64. %
290. A

-3162...
185. A
64. %
290. A

24
0A

l

-3205...
187. A
65. %
290. A

3239. kW
188. A
65. %
290. A

C004169

236. kW
14. A

  
  

C004102

177. kW
11. A

  
  

C004059

269. kW
16. A
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Network analyses to determine the U-
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Example of one considered LV network 
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Example of communication solutions

Teilanlage 1
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BOX
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Teilanlage 2
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Teilanlage 3
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