
Summary 
Field test period: 16.4.-20.4.2012  
Location: Masala, Kirkkonummi 
 
Successful field trials were conducted in order to test the Zone 
protection concept and calculate distance to earth faults with a 
script running at substation computer instead of using 
Intelligent Electronic Devices (IED). Earth fault location 
accuracy was ~1-3km which is enough for determining the right 
remote controlled zone for fault isolation and restoration. 
 
 
 
  
 
 
 
 

 
 
 
 
 
 
 
 
 

Background 
 
The main goal of this task is to test the Zone concept for fast 
fault isolation and self-healing functionality in rural area 
overhead lines (OHL) network. The concept is based on smart 
central protection unit and relays in primary substation, 
remote-controlled disconnector/ recloser stations and fault 
indicators in medium voltage (MV) network.  
 
The concept implies moving some of the analyzing actions 
from the Distribution System Operator (DSO) level to the 
primary substation level by adding smartness to it in the form 
of a substation computer. 

 

Solution description 
 
Detailed test plan was made before field test period. Some 
extra tests have been made, such as testing operation during 
natural occurring faults. Natural faults are made by connecting 
a line wire to the ground or a tree. 
 
MASALA J14 Honskby,  
Å68km MV Lines  
Å28km Farthest point of MV line 
Å71 Secondary substations  
Å870 Customers 

 
Fault connection directly to network or via fault resistance. 
Å39 direct (RF=0 W), 
Å8  intermittent earth fault trials  
Å33 low impedance (RF<500 ohm)   
ÅNatural faults RF~250-2000 ohm 
Å19 high impedance (RF = 1.7, 3.3 ja 5 kohm) 
Å3 short circuit 

 
 
 
 
 
 
 

 
 
 
 

 
 
 

 
Next Steps 
 
The second phase of the Masala project is ongoing in Pusula 
substation area. The main difference from the first phase is the 
network type: coil-compensated neutral grounding system in a 
rural area. Among other things, fault indicators from different 
vendors are going to be tested. Moreover, there will be two 
parallel connections to the primary substation relays: 3G and 
Serial. 
 

More Information 
 
Antti Kostiainen, ABB Oy (antti.kostiainen@fi.abb.com) 
Oleg Gulich, Fortum Oyj (oleg.gulich@fortum.com) 
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