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Introduction 
The transformation of the 
energy supply and the associ-
ated expansion of renewable 
energy are creating new chal-
lenges for planners, operators, 
and system builders: electri-
cal systems are becoming 
more powerful, decentralized, 
and complex. At the same 
time, requirements for safety, 
availability, and cost-effective 
operation are increasing. Any-
one who plans or operates 
photovoltaic systems, battery 
energy storage systems, 
charging infrastructure, data 
centers, or industrial power 
distribution systems must 
therefore consider protection 
technology as an integral part 
of the overall system from an 

early stage. The following ar-
ticle examines market develo-
pments and explains why 
high-voltage fuses and semi-
conductor fuses (ULTRAra-
pid®) are playing an increasin-
gly important role in modern 
energy systems. It is intended 

for technical decision-ma-
kers, planners, operators, and 
system builders who want to 
protect electrical installations 
reliably and effectively reduce 
the risk of failure.

 

Strong Growth in Electricity Demand 
The global energy economy is 
undergoing a profound trans-
formation. Key figures from the 
IEA Global Energy Review 2026 
show that global electricity 

demand grew by around three 
percent in 2025, continuing to 
outpace total energy demand, 
which increased by only about 
1.3 percent. This development 

confirms a structural trend: 
electricity is becoming the do-
minant energy carrier in mo-
dern economies (IEA Global 
Energy Review 2026, pp. 5, 23). 
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This growth is being driven pri-
marily by new electrical appli-
cations. In addition to the on-
going electrification of indust-
rial processes and buildings, 
data centers and electric mo-
bility are becoming increasin-
gly important. In the United 
States, for example, data cen-
ter expansion accounted for 
about half of the growth in 
electricity demand (IEA Global 
Energy Review 2026, p. 23). At 
the same time, more than 20 
million electric vehicles were 

sold worldwide, representing 
roughly one quarter of all new 
vehicle registrations. 

At the same time, the genera-
tion mix is undergoing a funda-
mental shift. In 2025, solar PV 
was the largest single source 
of global demand growth and 
accounted for more than 25 
percent of the additional 
energy demand. Approxi-
mately 800 gigawatts of new 
renewable capacity were in-
stalled in total, with solar 

energy representing the domi-
nant share (IEA Global Energy 
Review 2026, pp. 5, 11). This 
development is being comple-
mented by a major expansion 
of battery storage: with 108 gi-
gawatts of newly installed 
capacity and growth of about 
40 percent year over year, bat-
tery storage ranks among the 
most dynamic technologies in 
the energy system (IEA Global 
Energy Review 2026, p. 36). 

 

 

 

 

 

 

 

 

 

Market Development and Structural Change 
These figures indicate not only 
growth, but also a profound 
structural transformation. 
Energy generation is beco-
ming increasingly decentrali-
zed while system complexity 
continues to rise. A major dri-
ver is the integration of vari-
able renewable energy, which 

requires flexible, fast-respon-
ding systems. Battery storage 
plays a key role in this context 
and is increasingly regarded 
as a fundamental building 
block for security of supply 
and grid stability (IEA Global 
Energy Review 2026, p. 36).
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Infrastructure challenges 
are also emerging. The re-
port explicitly points to 
delays in grid connections 
and supply-chain bott-
lenecks. As a result, many 
systems are temporarily 
operated in decentralized or 
hybrid configurations (IEA 
Global Energy Review 2026, 
p. 11). These developments 
are fundamentally changing 
the requirements for the 

planning, operation, and 
protection of electrical sys-
tems. 
 
In practice, this transforma-
tion means that protection 
concepts must safeguard 
not only individual compo-
nents, but also the interac-
tion among generation, sto-
rage, conversion, and distri-
bution. Particularly in appli-
cations with high power 

levels, dynamic load profi-
les, and DC components, 
the right protection techno-
logy determines whether 
faults can be controlled and 
limited while critical infra-
structure remains available. 
 
 
 
 
 

Technical Implications for Protection Systems
The transformation descri-
bed above is creating new 
technical conditions. Of par-
ticular relevance are rising 
short-circuit power levels, 
higher voltage levels, and 
the growing use of power-
electronic systems. 
In the event of a fault, battery 
storage and inverter-based 
applications can generate 
very high currents within an 
extremely short time. At the 
same time, DC systems lack 
natural current zero cros-
sings, which makes interrup-
tion significantly more 

difficult. DC voltages of up to 
1,500 volts have also 
become established in mo-
dern photovoltaic and sto-
rage systems, substantially 
increasing the requirements 
for dielectric strength and 
arc extinction. 
System complexity is increa-
sing as well. Decentralized 
feed-in, bidirectional power 
flows, and hybrid operating 
modes require protection 
concepts that operate not 
only reliably, but also selec-
tively. Faults must be isola-
ted in a targeted manner 

without affecting larger sec-
tions of the system. 

 

 
 

The Role of High-Voltage Fuses within the Overall System 
Against this backdrop, high-
voltage fuses are becoming 
increasingly important as 
part of modern protection 
concepts. They perform a 
central function in protec-
ting critical infrastructure 

and make a significant con-
tribution to the stability of 
electrical systems. 
Typical applications include 
transformers, grid connec-
tion points for renewable 
generation facilities, and 

utility-scale battery energy 
storage systems. 
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They are also an established 
part of the electrical protec-
tion architecture in industrial 
applications with high power 
requirements. 

Their relevance stems from 
several technical characteris-
tics. High-voltage fuses have a 
high breaking capacity and 
can safely interrupt even ext-
reme short-circuit currents. At 

the same time, their defined 
time-current characteristics 
allow precise coordination 
within multilevel protection 
concepts. This is particularly 
important in complex systems 
with multiple feed-in points. 

Another advantage is their 
robustness under thermal 
and electrical stress. Mo-
dern energy systems are 

characterized by dynamic 
load profiles that subject 
protective components to 
continuous stress. High-vol-
tage fuses must        therefore 
operate reliably not only 
during a fault, but also 
remain stable in continuous 
service. 

 
The Role of Semiconductor Fuses  
within the Overall System 
As photovoltaic systems, bat-
tery storage, and charging inf-
rastructure expand worldwide, 
the importance of high-perfor-
mance protection concepts is 
growing. These applications 
increasingly rely on power-
electronic components that 
are especially sensitive to 
short circuits and overloads 
because of high power densi-
ties and rising voltages and 
currents. At the same time, 
these components are among 
the most expensive and criti-
cal elements of modern 
energy systems. 

Semiconductor fuses perform a 
central protective function in 
these applications. They are spe-
cifically designed to safely inter-
rupt fault currents within a few 

milliseconds, before power semi-
conductors or adjacent system 
components are damaged. They 
must meet a wide range of requi-
rements: reliable protection in 
short-circuit and overload condi-
tions, management of high cur-
rent peaks, and continuous expo-
sure to dynamic load profiles and 
frequent switching, charging, and 
discharging cycles. High cycling 
capability, precise coordination 
within selective protection con-
cepts, and consistently stable 
performance under demanding 
operating conditions are equally 
important. 

Battery storage systems, 
photovoltaic inverters, and 
charging systems combine 
high DC voltages, high cur-
rents, and complex operating 

conditions. Protective com-
ponents therefore require 
high breaking capacity and 
precise operating charac-
teristics. Semiconductor fu-
ses make a significant contri-
bution to protecting people, 
equipment, and invest-
ments. They minimize conse-
quential damage, reduce un-
planned downtime, and help 
ensure the availability of criti-
cal energy infrastructure. Fai-
lure of central power electro-
nics can have far-reaching 
consequences, ranging from 
costly repairs and loss of re-
venue to restrictions on grid 
stability and the availability 
of storage and charging sys-
tems.
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Technological Context and Industrial Perspective 
The requirements described 
above are reflected in the con-
tinued development of indust-
rial protection solutions. Ma-
nufacturers such as SIBA, 
which specialize in high-perfor-
mance, high-voltage, and se-
miconductor fuses, address 
these developments through 
targeted product adaptations 
and application-specific solu-
tions. 
The focus is on fuses with high 
breaking capacity, stable per-
formance under demanding 
operating conditions, and pre-
cisely defined operating cha-
racteristics. At the same time, 
the ability to provide solutions 
for different system architec-
tures is becoming increasingly 

important, from conventional 
AC grids to modern DC appli-
cations in photovoltaic and 
battery enrgy storage systems. 

Application expertise is another 
decisive factor. The increasing 
complexity of modern energy 
systems requires a deep under-
standing of the relevant opera-
ting conditions. Manufacturers 
with experience in key growth 
areas such as renewable 
energy, energy storage, and in-
dustrial power distribution can 
make an important contribu-
tion to designing reliable pro-
tection concepts. 
This creates a direct link to the 
customer’s specific questions: 
Which fuse is suitable for 
which system architecture? 

How can selectivity be en-
sured? What requirements re-
sult from short-circuit power, 
voltage level, installation en-
vironment, and operating pro-
file? In many projects, these 
questions cannot be answered 
in general terms, but require an 
application-specific assess-
ment. 

 

Conclusion 
Current developments in the 
energy sector make it clear that 
electrical infrastructure is 
changing fundamentally. The 
combination of growing electri-
city demand, the rapid expan-
sion of renewable energy, and 
increasing system complexity 
is creating new requirements 
for planning and operation. 

In this context, high-voltage fu-
ses and semiconductor fuses 
(ULTRArapid®) are central ele-
ments of modern protection 
concepts. They enable rising 
short-circuit power levels to be 
managed safely, support the 

stability of complex systems, 
and contribute to the availabi-
lity of critical infrastructure. 

For operators, planners, and 
system builders, this means 
that protection technology 
must be considered early and 
in an integrated manner. In an 
increasingly dynamic energy 
system, it is becoming a de-
cisive factor for safety, effi-
ciency, and long-term system 
stability. 

If you are planning a new pro-
ject, optimizing existing instal-
lations, or designing protection 

concepts for photovoltaic sys-
tems, battery energy storage 
systems, charging infrastruc-
ture, power distribution, or in-
dustrial applications, SIBA can 
support you in selecting and 
evaluating suitable fuse soluti-
ons. Together with you, we as-
sess the technical parameters 
of your application and deve-
lop an appropriate solution for 
a reliable, safe, and cost-effec-
tive protection concept. 
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Your Direct Contact for Technical Support: 

SIBA GmbH 

Borker Straße 20-22 

44534 Lünen 

+49 2306 7001-0 

Inside.Sales@siba.de 

 

 

Sources: 

IEA, Global Energy Review 2026, in particular pp. 5, 11, 23, and 36 
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