
Laboratory setup for testing 
private 5G based line protection
Challenge
Limited availability of high TRL level infrastructure to test and validate new 
methods,  protection techniques, and emerging technologies such as 5G for 
next generation power systems. 

Solution
Testbed integrating smart grid lab with private 5G network from NOKIA 
operated by NTNU has been developed. Other variant of the testbed using 
open source 5G software and radio platform are also integrated. 
Communication protocols such as IEC1850 were implemented, and the 
testbed has been used to test protection methods of power lines, with 5G 
facilitating inter-substation communication. 

Potential
The developed testbed environment can be utilized to test and validate new 
methods, protection techniques, and customized 5G configurations tailored 
for real-world smart grid applications in a lab environment at a TRL level of 5 
to 6.
• Engineering students, grid operators, and researchers can use the test

environment to explore and gain hands-on experience with new
techniques for protection in power system in a controlled setting.

• Technology providers can leverage the setup to test innovative ideas,
protection schemes, or technologies in a laboratory environment.

• System operators can use the setup for practical training, to enhance their
skills in new systems such as protection based on advanced communication
technologies/5G.
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