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The Safeguarding Solution for Electric Vehicle Battery
Swap Station

Yantang Li
TUVReinland/CCIC (Qingdao) Co., Ltd., Qingdao, Shandong, 266100, China

Abstract

With the increasing popularity of electric vehicles, the electric vehicle charging industry is also booming. As one of the three charging
technology routes of conduction charging, inductive charging and battery swapping, China has absolute advantages in technology,
market and other fields. With the increase of market ownership, major safety accidents such as deaths or broken limbs are increasing,
bringing huge losses to families, enterprises and society. Based on the latest international standards in the field of safety and the
experience accumulated in practical work for many years, this article proposes a complete set of safety protection solution, which
are successfully applied to equipment exported to the European Union, hoping that it can provide reference for battery swapping
equipment in the domestic market.
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Cat.B
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none

Cat. 1
DC oy =
none

Cat.2
DC o=
low

Key

PL performance level

[:, low MTTFy, of each channel

Cat. 2 Cat.3 Cat.3
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medium low medium

PFHp average probability of dangerous failure per hour 7

% medium MTTFy, of each channel
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Contained safety functions
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2006/42/EC annex I  Essential health and safety requirements
relating to the design and construction of machinery

IEC 62840-2:2019 Electric vehicle battery swap system - Part 2:
Safety requirements

ISO 14119:1998+A1:2007 Safety of machinery — Interlocking
devices associated with guards — Principles for design and selection
IEC 62046:2011 Safety of machinery - Application of protective
equipment to detect the presence of persons

ISO 13849-1:2021 Safety of machinery — Safety-related parts of

control systems — Part 1: General principles for design
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