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LIGHTNING / PERFORMANCE INDEX / OPTIMIZATION/ OVERHEAD

CATENARY SYSTEM

The lightning performance of Overhead Catenary System relying on the
existed network has been well known in a recent year. Since Frequent Number of
breakdown caused by overvoltage condition, the protection against lightning
disturbances in Overhead Catenary System has been taken into consideration from
striking points as per IEEE Std. 1313. In an effort to maintain failure rate at a low
level, plenty of lightning performance estimation studies have been conducted. Also,
based on their initial design, the existed system is faced as an optimization problem
where optimum lightning parameters are examined for the overhead line, regards to
the appropriateness of the lightning failure rate. ATP-EMTP software and Genetic
Algorithm (GA) of Artificial Intelligence (AI) Techniques in MATLAB are utilized
for improvement and optimization of the system lightning performance respectively.
It was shown that the negative single and multiple lightning of mﬁgnitude - 34 kA and
above leads backflashover and flashover when strikes on train’s pantograph, top of
Mast, Return wire (Earthing wire), and Catenary wire at the mast and between two

masts in all configurations. Additionally, the grounding resistance was recognized to
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have higher predominance in flashover compared to backflashover when negative
multiple lightning strokes occur on pantograph than other striking points at the mid-
span unlike along the mast. Moreover, it was seen that installation intervals with the
performance of surge arresters are convenient to improve the lightning performance
or mitigating the flashover. Lastly, the optimal methodology calculates and proposes
the most suitable line insulation level, grounding resistance, the energy absorption
capability of surge arresters, surge arresters’ installation interval, and a number of
installed surge arresters for the examined line, to eliminate or minimize the total
failures caused by lightning at minimal. From these results, it is revealed that obtained
results for the studied lines, i.e., the newly selected design parameters, significantly
may reduce the failure rates caused by lightning, something fundamental in the case
of catenary lines. In order to validate the potency of the proposed method, in some
cases, the civil construction requirements are not known in advance, which required a
new approach to be compatible with the lightning performance of the system in future

work.
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