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In the light of flexibility and unpredictability of a new 

grid concept, so called Web-of-Cells, adaptive protection 

systems become an important issue. In this context, the 

work performed during the ELECTRA Researcher 

Exchange Programme outlined an approach for 

determining and validating an adaptive protection system 

where a protection scheme using distributed intelligent 

electronic devices (IED) was proposed. The determination 

and validation of the protection scheme was performed in 

the simulation software DIgSILENT PowerFactory for an 

illustrative example of a medium voltage cell with 

distributed energy resources based on the CIGRÉ 

European medium voltage benchmark network. A scheme 

of protection units widely used today in the medium 

voltage level of distribution systems was taken as a basis 

and advanced with the implementation of an adaptive 

functionality. The adaptivity of the protection system was 

based on an assumed centralized supervisory control 

termed as “Cell Central Controller” (CCC) and pre-

defined setting groups between which can be switched 

according to the cell operating state. The CCC as well as 

its communication with the IEDs was represented by a 

programmed script in the used software. Its functionality 

enclosed the estimation of the cell’s short-circuit level and 

the automatically adaptation of the IED settings in order to 

match with this level. The setting groups of IEDs’ 

overcurrent units were pre-calculated and coordinated 

based on a short-circuit analysis for different short-circuit 

levels. For the recording of these setting groups an 

additional function unit was created in the used IED relay 

model that enabled the adaptive functionality. 

The validation of the proposed protection scheme 

combined an analysis of the necessity for adaptive 

protection and an examination of selective fault isolation 

by the IEDs with adapted protection settings according to 

different cell operation conditions. The results showed that 

the CCC represented by a programmed script enabled a 

proper automatic adaption of IED settings according to the 

short-circuit level within the cell. The proposed protection 

scheme with its adaptive capability indicated an 

appropriate response and selectivity in case of disturbed 

grid conditions coping with different cell operating states. 

 

Figure 1: The exchange activity was performed at TECNALIA (Bilbao, 

Spain) through the engagement of  J. Merino and J. E. Rodríguez Seco  
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