Electrical surges are

a major cause of
failures in EV systems,
typically caused by
direct lightning strikes
or induced effects.
Raycap provides surge
protection solutions for
EV charging, covering
both AC and DC

sides to ensure safe
operation from the grid
to the vehicle.
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EV charging infrastructure

Overvoltage Protection for CCS and MCS
Electric Vehicle Charging Systems

Key application:

It is clear that a direct lightning
strike can have devastating
impact on the sensitive
electronic components used in
such systems, but fortunately
such events are not particularly
frequent. More common are
the indirect effects emanating
from more distant strikes which
can induce significant voltages
onto the external power lines
feeding the EV charging
infrastructure.

Another source of damage to
the infrastructure is caused by
ground potential rise, where a
nearby strike causes the local
ground to rise in voltage with
respect to more distant points,
such as that of the supply
transformer. This in turn results in
large surge currents flowing in an
attempt to equalize this voltage
gradient, and this can cause
damage to the equipment.

Strikesorb 35-F-HGV
= Voltage Range: 1000 and 1500 V DC

ProTec T2 DCGU 3Y

= \oltage Range: 1100V DC
= Compliance: IEC 61643-41:2025 Ed. 1,

UL 1449 5th Edition

= |EC/UL Category: Type 2, DC SPD Type 4CA
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= Compliance: UL 1449 5th edition, IEC 61643-41,
IEC 61851-23 and prEN IEC 61851-23-3
Provides very low let-through voltage,

unique for a T1 product (per IEC)
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IEC Standard requirements:

In DC charging applications,
surge protection shall be
implemented in accordance with
IEC 61851-23, which specifically
addresses DC electric vehicle
charging systems.

IEC 60364-7-722 requires that
surge protection be considered
in the design of EV charging
installations, particularly for
publicly accessible charging
points. Requirements for
installation, selection, and
application of SPDs are defined
in IEC 60364-4-44 and IEC
60364-5-534. In practice, this
ensures both the protection

of infrastructure equipment

and the safety of personnel by
limiting dangerous overvoltage
conditions.
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Megawatt EV Charging
Station (MSC):

Megawatt Charging System
(MCS) is designed for high-power
charging of heavy-duty electric
vehicles such as trucks and
buses, where significantly

higher energy demand requires
robust protection concepts.
When selecting surge protection
for MCS EV infrastructure, the
installation environment is critical:
if the charging station is exposed
to direct lightning impact (e.g.

Type 1 (Class |) SPDs must

be used to safely handle high
lightning currents. In contrast,
if the charger is installed in

a protected location (such

as under a roof or within a
lightning-protected zone where
direct strikes are not expected),
Type 2 (Class Il) SPDs are
typically sufficient, as they are
designed to protect against
induced surges from nearby

open areas without nearby
buildings or roof protection),
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Combined EV Charging
Station (CCS):

Combined Charging System
(CCYS) is the standard
fast-charging solution for
passenger electric vehicles such
as cars and light commercial
vehicles, typically operating at
lower power levels than MCS

but still requiring reliable surge
protection. When selecting
protection for CCS infrastructure,
the same principle applies based
on lightning exposure: if the
charging station is installed in an
unprotected environment with risk
of direct lightning impact

(e.g. open outdoor areas without
nearby structures or lightning
protection),
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lightning events. This approach
ensures reliable and cost-
effective protection aligned with
the actual risk level.

Type 1 (Class 1) SPDs should be
used to withstand high lightning
currents. However, in most typical
CCS installations, such as under
canopies, near buildings, or within
protected zones, the risk is mainly
from indirect or induced surges,
and Type 2 (Class II) SPDs are
sufficient to provide effective
protection. This ensures that the
level of protection is matched to

the actual installation conditions [2) 3)
while maintaining system safety @ @
and reliability. DC SPD » EV SPD DC SPD » EV SPD )
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