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1. Introduction

Wildfires cause massive loss of life and economic
damage. Wildfires can also affect the operation of NPPs
(Nuclear Power Plants). Wildfires can disconnect the
offsite power system near an NPP, causing LOOP (Loss
of Offsite Power) event. In reality, reactor shutdowns at
Hanul Unit 1 on April 7, 2000, and Hanul Unit 2 on April
11, 2000, and emergency diesel generator startup at
Hanul Unit 6 on March 4, 2022, were all due to the
disconnection of the offsite power system caused by
wildfire[1]. In addition, incidence of wildfire is expected
to be increased due to climate change [2]. Therefore, we
conducted a partial preliminary safety assessment about
one of the offsite power grids near Hanul NPP in
response to wildfires in this study.

2. Probability of failure in offsite power system
from wildfires

Nuclear power plants must continuously transmit and
distribute electricity to the offsite. Wildfires can cause
disconnection to the offsite power system and cause
problems for the electricity supply of NPPs. A wildfire
hazard map and geospatial information are required to
conduct a safety assessment in response to wildfires
about the offsite power system. Then, the probability of
disconnection to the offsite power system was derived
using the fault tree.

Kim et al., [3] created a wildfire hazard map with a
frequency of 100,000 years near the Hanul NPP through
MCS (Monte Carlo Simulation). Created wildfire hazard
map is composed of 90mx90m cells, and the value that
each cell has means the annual probability of burning in
that cell. The wildfire hazard map near Hanul NPP is
shown in Figure 1.
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Fig. 1. 100,000-year frequency wilfire hazard map near Hanul
NPP

Google satellite images and OpenStreetMap were used
to generate geospatial information of the offsite power
system near the Hanul NPP. Generated offsite power
system consists of four transmission lines and three
substations. Figure 2 shows the geospatial information of
the offsite power system.
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Fig. 2. Offsite powr systan near the Hanul NPP

The probability of failure to each offsite power system
component was extracted from the wildfire hazard map
to obtain the probability of burning of cells through
which the offsite power system passes. If an offsite
power system was burned, it was assumed to have failed.
Based on this, we used MCS to derive the probability of
failure for each component.

In this study, a preliminary safety assessment was
performed based on substation SS_2. Substation SS_2 is
connected to transmission lines LINE_B and LINE_C.
Therefore, the fault tree that causes the cut off to
substation SS_2 due to wildfire is shown in Figure 3. And
derived value was 0.0027/yr.
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Fig. 3. The fault tree of offsite power system near the Hanul
NPP

3. Conclusions

A preliminary safety assessment of wildfires in the
part of offsite power system near NPP is conducted. The
target plant was Hanul NPP, which was affected by
wildfires in the past. The probability of failure to two
transmission lines and substation was derived from the
wildfire hazard map and geospatial information of the
offsite power system. Then, organizing the fault tree
according to the connection of the offsite power system,
the probability of failure to the offsite power system were
successfully derived. As the risk of wildfires increases
due to climate change, the necessity of wildfire safety
assessment is also growing. The safety assessment
methodology presented in this study is expected to help
analyze the wildfire risk of NPPs.
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