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Abstract 
SiC lightning arresters are a kind of lightning arresters that nowadays are substituted with new type such as ZnO 
lightning arrester. Nonetheless, many SiC lightning arresters in Iran's electricity networks are operating. For instance, 
all the medium voltage network lightning arresters of Bakhtar Regional Electrical Company (BREC) are SiC type. The 
company wants to exchange these lightning arresters, but due to high cost and numbers of these lightning arresters, it 
is decided to put them in suitable ranks up to a due time. Since all suggested tests for recognition of lightning arresters 
deficiency are laboratory tests and must be done in lab, it isn’t possible for the company to transfer all lightning 
arresters from substation to lab. Therefore, it has been decided to carry out that in the substation. Accordingly, a 
project has been suggested and carried out by the writers of this paper and the present paper is the result of this 
project. Different theories in this paper are surveyed. DC test is introduced as a suitable way for correct recognition 
deficiency of lightning arresters. The acquired results of DC test on some samples of lightning arresters are in 
coordination with the standard tests that have been carried out in Pars High Voltage Lab. Finally, three groups of 
arresters are defined according to their operating condition which includes acting good, delayed acting and not 
operating arresters. According to this classification, BREC is capable to exchange the arresters with respect to 
condition of the related arrester and with an appropriate priority which is obtained from its condition. 
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Introduction  

Lightning arresters are one of the most important 
protective equipments of networks. They are in charge of 
protecting transformers against different over voltages 
resulted from climate conditions or transient situations 
such as switching or short circuit (Singh & Singh, 2002). 
There are two main groups of lightning arresters which 
include non-linear resistance of Silicon Carbide (SiC) and 
linear resistance of Zinc Oxide (ZnO).  

Since lightning arresters are always exposed to 
electrical shocks and different devastating environmental 
factors, they may face deficiency. Existence of defective 
lightning arresters and cause some problems such as 
short circuit (for ZnO lightning arresters), open circuit (for 
SiC lightning arresters) and damaging of expensive 
equipments. Hence, it is necessary to regularly check and 
service the lightning arresters of the networks and 
replace defective ones.  

Nowadays, electrical companies exchange their SiC 
lightning arresters with ZnO type (Kanashiro  et al.,2010),  
but there are a lot of SiC lightning arresters in some 
networks in Iran like Bakhtar Regional Electrical 
Company (BREC). This company wants to change them 
in some stages. At first, lightning arresters need to be 
rank according to their performance. Accordingly, it is 
necessary to evaluate the performance of lightning 
arresters with validate tests. Generally the defined 
standard tests for SiC lightning arresters are laboratory 

test which is not feasible for in service arresters. This was 
a problem that BREC had with SiC lightning arresters. 
Since, this company couldn’t change lightning arresters 
all together and on the other hand it couldn’t transfer 
lightning arresters to lab. BREC decided to define a 
project and it has done by researcher of this paper to 
identify a priority for replacing the lightening arresters 
according to the performance and the operation condition 
of the arresters. 

Nowadays most of the studies about arrester are 
done in ZnO field. It's because ZnO surge arrester are 
more advanced than SiC and Electrical Companies are 
interested in using them.  

Grzybowski  & Gao (1999) have evaluated some 
gapped SiC arresters rated from 15 kV to 420 kV after 
being in service for 25 years. Lenk (2010) provided the 
utility with a quantifiable summary of potential energy 
savings that can be achieved by upgrading from gapped 
SiC to ZnO arresters across their high voltage system. 
Extensive Australian studies in the 1960's had revealed 
that internal degradation resulting from inadequate seals 
was the predominant cause of failure of gapped silicon 
carbide arresters and the results of those studies are in 
(Darveniza et al.,1996). Woodworth (2010) clarifies the 
difference between silicon carbide (SiC) arresters and the 
externally gapped line arrester (EGLA). Burk (1991) 
illustrated a condition where the substitution of a ZnO 
arrester instead of a gapped silicon carbide arrester of 
similar rating is inappropriate. This study proved that 


