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Abstract Regarding fire accidents at energy storage systems in Korea, the government announced several
causes since 2019, including electrical shock, poor management, careless installation and lack of an
integrated management system, and battery manufacturing problems. One of the causes of fire accidents
announced by the government is environmental factors that can cause management problems. In the
case of accidents caused by environmental factors, when used for renewable energy connection, the
accident rate was approximately 4.7 times higher [1] than when used for peak control. An ESS connected
to the microgrid is operated under conditions that are easily influenced by environmental factors, and
the accident rate is high because of external environmental factors, such as temperature, humidity, and
dust. Therefore, it is necessary to pay attention to the installation environment when operating an ESS
stably for an extended period. This study derived the major environmental factors that can affect ESS
safety. Among them, temperature, dust, and moisture were the most hazardous. Accordingly, this study
analyzed the causes of each element to minimize these hazards, derived the installation requirements,

and developed guidelines for stably installing and operating ESS connected to a microgrid.
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Table 1. Environment factors and causes on ESS

Environment
Causes affecting safety and operations in ESS
al factors
¢ Failure of air conditioner, failure of HVAC
Temperature components, fire heat transfer to surrounding
batteries or ESS components, etc.
* Dust inflow during ESS operation space design,
dust human carelessness during installation and
operation, etc.
o * No HVAC or failure, external high humidity
humidity X
environment, etc.
) . ¢ Vibration during ESS movement, transportation,
vibration . .
storage, and installation, etc.
wind * Strong winds that occur when installing an ESS
in mountainous or coastal areas
Salt ¢ Salt generation due to wind flowing into the
interior of ESS installed near the seaside, etc.
Altitude ¢ Installing ESS in high altitude areas
Electromagn | * Installing an ESS near surrounding facilities that
etic use high voltage
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Fig. 2. Battery capacity graph depending on the
temperature
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