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DELIVERABLES

While more and more HVDC point-to-point connec�ons are ini�ated 
worldwide, the emergence of mul�-terminal grids s�ll faces important 
hurdles among which the protec�on is seen as par�cularly challenging. 
Most of exis�ng approaches for a selec�ve faulty line iden�fica�on relies
on extra inductances to dis�nguish between internal and external line 
faults. Such inductances have an impact on cost and power system 
stability. Other fault iden�fica�on algorithms rely primarily on 
communica�on between line ends, but this in turn bring limita�on in term 
of execu�on speed. 
In HVDC point-to-point systems mixing por�on of cables and overhead 
lines it is important to discriminate fault loca�on in order to enable fast 
automa�c line reclosing in case fugi�ve faults. One way to this is by mean 
of extensive use of current sensors and communica�on between them. 
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CONTEXT

The proposed method is able to determine whether the line monitored 
by a relay is faulty or not using very few local measurements, making 
ultra-fast fault iden�fica�on possible. When a fault is suspected, the 
proposed algorithm es�mates the fault distance and impedance. The 
es�ma�on process uses a parametric model describing the voltage and 
current evolu�on just a�er the fault occurrence based on the fault 
parameters. When a fault is suspected, an itera�ve maximum-likelihood 
(ML) es�mate of the fault parameters is evaluated from the data 
available at the relay. The es�mated fault parameters and their 
confidence intervals are exploited to determine whether or not one has 
to consider that a fault actually occurred in the protected line. 
While this algorithm has been developed for HVDC line protec�on, it 
can be implemented for AC transmission line protec�on. 

TECHNOLOGY DESCRIPTION

APPLICATION DOMAIN

ADVANTAGES

MTDC grid
HVDC point to point with mixing cable and 
overhead line
AC transmission line

Algorithm developed in Matlab

Ultra-fast (fault distance 4% error for a 
�me window <0,5 ms)
Single ended 
No need for DC limi�ng reactor

Shaping power transmission
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Transient based fault iden�fica�on algorithm
Ultra-fast single ended protec�on scheme based on travelling waves

056-P1-20-TWA1

Simula�ons results of algorithm behavior for a fault at 80km with Rf=15Ω. Convergence of es�mated 

parameters at two different itera�on �mes.  

Example of one line diagram, posi�on of protec�on relays and measurements.  
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