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Concept 

Integration of RES and DER (DG) and energy storage capacity 

Normal operation 

DSO 

Island operation 

Data flow 

Each rural region and village self-contained with energy   
Creating a resilient (rural) distribution grid 
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Vallfogona de Ripollès 

IDPR 

Substation 

Management 
system (EMS) 

Connected 

IDPR: Intelligent Distribution Power Router 
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Prosumer Community 

IDPR 

Substation 

Management 
system (EMS) 

Who takes control?  
Ownership determines business models and social benefits 
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Village 1 Village 2 

IDPR 

Local market Local market 

Management 
system (EMS) 

“Bottom-Up” development 

Local market Local market 
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Source: www.digitalgrid.org 

Digital Grid? 
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• It means to segment the grid into substantially self-
sustaining cells, controlling the flow of energy between 
those cells using controlled, scheduled energy flows 
thanks to IDPR. 

• This segmentation can be done gradually in LV, MV or 
both.  

• Independent cells or systems located in each secondary 
substation, with mutually synchronized phases and 
frequencies are connected using IDPR composed of 
power converters which exchange electric energy 
between selected parts of network by supplying 
specified energy directly through power converters to 
the designated end point defined by an address. 

Digitalize the Smart Rural Grid  
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• A four-wire parallel active filter that is enhanced with and by distributed intelligence. 
The aim is to optimize the use of distributed resources in any operation mode allowing 
to route the energy according to the needs of unbalanced grids and to improve quality of 
power / service 
 

• Grid-connected mode: 
•  4 quadrant P/Q dispatching 
•  Grid side current balancing / minimizing losses 
•  Current harmonic content compensation 

 
• Grid-disconnected mode: 

•  Generation of a controllable voltage per phase 
 

• The storage system: 
• Active Power regulation in grid-connected mode 
• Permits operation in grid disconnected mode  

 

What is a IDPR? 
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IDPR: Specifications 
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IDPR: Specifications 
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IDPR: Specifications 
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System architecture 
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• Local EMS: One per grid cell / IDPR, look at direct neighbors 
• Global EMS: Orchestrating all local EMS, taking topology and markets into account 
• Open concept that uses already existing SCADA 

TSO ESCO Markets

Virtual Power Plant: Forecasting, Optimization, Scheduling

Grid control centre / SCADA
Energy market systems /

Balancing group

IDPR, CHP, inverter control (RES), battery control, tap settings

Single asset (generator, load, storage)

Role: retail-tradingRole: DSO

1

2

3

4

Control 
level

TSO and National 
markets level

High voltage

DSO and Regional 
markets level

Medium voltage

Local level

Low voltage

Rural Smart Grid
Control Centre

Central

Street level

Asset

Global EMS – Forecasting, Optimization, OPF 

Local EMS - OPF 

The Energy Management System(s) 
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P, Q P, Q SoC 

Actual data send 
by SCADA 

P, Q 

P, Q, mode P, Q 

Data send by 3rd 
party systems 

Obligations 
(delivery, purchase) 

Obligations 
(delivery, purchase) 

Wind or 
generation 

forecast 

Radiation or 
generation 

forecast 

Setpoints / 
schedules 

P, Q, mode SoC P, Q 

Market 
proposals 

Market 
proposals 

Optimization: Global level 
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Demo site 
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Demo site 
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S.S. 010 
Verger 

S.S. 730 
Planallonga 

S.S. 734 
Nou Piella 

S.S. 928 
Artigues 

Demo site 
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IDPR start up  
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IDPR start up  

• Without IDPR 

• Active IDPR 
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Conclusions 

Business cases 
• Postpone or even avoid grid reinforcements due to renewables 
• Reduction of peak loads, improvement of the power quality 
• Enabling local markets  

 
Field tests 
• Field tests are running 
• Grid connected mode successfully tested in the pilot with 2 parallel connected IDPR 
• Island mode tested in lab conditions 
• Island mode in the field in near future 
• First reconnecting of islanded cells was successfully (in lab conditions) 

 
Next steps 
• IEEE Webinar coming up November 22nd with SmartRuralGrid 
• Summary of experiences in a workshop in May 2017 
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Thank you for your attention - Contact us! 

Dr. Volker Bühner 
KISTERS AG 
Pascalstraße 8 + 10 
D-52076 Aachen 
Germany  
Phone  +49 (0)2408 93 85-0 
Fax  +49 (0)2408 93 85-555 
Volker.Buehner@kisters.de 
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