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Medium-voltage fuses
3 kV – 40.5 kV, 0.5 A – 315 A
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 A•	 Continuous protection and reliable operation

•	 Proven design and compliance with newest fuses 
standards

•	 Compatibility with other ABB products
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—
ABB presents the most effective 
protective devices – fuses. Our MV 
fuses are continuously being 
developed and delivered for more 
than 80 years.
Nowadays, produced in fully 
automatic process and with 
greatest care of highest quality 
and reliable operation fuses are 
delivered to customers around the 
world. Millions of ABB MV fuses are 
now in operation protecting 
electrical equipment in countless 
applications.
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— 
General information 

The main function of current limiting fuses is 
to protect electrical apparatus, such as 
distribution transformers, motors and capacitor 
banks against overload currents. Fuses can 
operate as sole devices or can be combined with 
air/SF6 insulated switch disconnectors. The 
choice depends on each application requirements 
and specific network conditions. One of the most 
critical factors for optimum protection is proper 
fuse selection. This can be done based on 
theoretical calculations but in many cases 
practical knowledge obtained from actual test 
results could make it easier and even more 
reliable. ABB, with its extensive apparatus 
product portfolio, has years of experience in this 
field. Our current limiting fuses have been 
designed to ensure safe operation in open air and 
for limited heat dissipation in installations such 
as gas insulated switchgears.
Fuse selection principles for the most common 
situations are presented in the following pages 
together with common definitions. Moreover 
we offer our support for each specific case where 
presented criteria are not sufficient.

—
Definitions
Current limiting fuses

Current limiting fuse family is generally 
composed of three different fuse groups:
•	 back-up fuses
•	 general-purpose fuses
•	 full-range fuses
All of them limit the value of prospective short-
circuit currents during the interruption process, 
thereby extending the life time of nearby installed 
electrical equipment. The main difference is in the 
minimum breaking current that characterizes the 
lowest fault current that the fuses are capable of 
interrupting. This value is generally highest for 
back-up fuses, slightly smaller for general-
purpose fuses and smallest, with the value close 
to the minimum melting current, for full-range 
fuses. But reaction time is critical for the 

protection function. That is why back-up fuses, 
with an interruption time for the minimum 
breaking current in the range of a few seconds 
down to a few tens of milliseconds, are the most 
commonly used. The total clearing time in cases 
of high short-circuit currents is even shorter i.e. 
only a few milliseconds. That is why back-up fuses 
can be used as typical overload protection 
elements. General-purpose and full-range fuses 
capable of interrupting even the smallest values of 
currents can only be considered as over current 
devices since the interruption time is greater than 
one hour. Therefore, these types are used rarely 
and are usually recognized as a separate element 
of protection, without any linkage to the opening 
function of load break switch. ABB current limiting 
fuses have low minimum breaking currents, i.e. 
close to three times the rated current Ir.

Current limitation
All ABB fuse-links presented are current limiting 
ones. A large short-circuit current will therefore 
not reach its full value. The cut-off characteristics 
show the relationship between the prospective
short-circuit current and the peak value of the 
cut-off current. Substantial current limitation 
results in a considerable reduction in thermal and 
mechanical stress in a high-voltage installation.
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Back-up fuses
All presented in catalog fuse-links are back-up 
class. That means the operating range in which 
the fuse-links are able to clear all fault currents is 
from the minimum breaking current I3 
to maximum breaking current I1.

—
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Limitation of short- 
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02
NALF – switch-fuse 
combination

—
03
TCU operation diagram

Switch-fuse combination
Back-up fuses are commonly used in switch-fuse 
combinations, both in open air and in gas 
insulated panels. When a switch-fuse 
combination operated as a protective device 
by tripping a system, the fuse assumes two 
different functions depending on the interrupted 
current value. When the fault current is greater 
than the transfer current, the fuse simply extends 
the breaking capability of the switch ending the 
interruption operation faster than the 
incorporated switch. This happens when the fuse 
clearing time is shorter than the total opening 
time of the Load Break Switch (LBS). By the time 
the striker pin pops up, the fuse has already 
cleared the fault current and the switch opens in 
almost no load conditions. If the fault currents 
are less than the nominal transfer current, the 
fuse then uses the striker pin to activate the 
switch, which in turn causes the system to trip. 
In other words, the interruption process is 
completed by the switch to prevent overloading 
of the fuses in situations where the fault current 
is low. Fuses used in switch-fuse combinations 
have to fulfill conditions specified in  
IEC 62271-105 (former IEC 60420 and IEC 420). 
Back-up fuses are specially designed for such 
application. The use of general-purpose or full-
range fuses in switch-fuse combinations are not 
reasonable due to coordination principles.
—
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Temperature Control Unit – TCU
The Temperature Control Unit is tripping device 
which is integrated with the striker of high-
voltage (HV) fuses. It is activated when the 
allowable temperature in the switchgear is 
exceeded. When the temperature is too high the 
TCU activates the striker by releasing the switch 
disconnector, which in turn opens the electric 
circuit and avoids further temperature increases. 
The high temperatures inside the switchgear 
interior may be caused by external conditions or 
by a high current passing through the fuse-link. 
List of possible reasons of too high temperatures 
inside fuse compartment:
•	 reduced heat transfer inside the switchgear
•	 over-heating of degraded conducting contacts
•	 long-term fuse overloads

•	 improper selection of the fuse rating
•	 local melting of fuse elements caused 

by transformer inrush currents, starting 
currents of motors etc.

Safety is significantly increased when fuses are 
equipped with a TCU. This is especially true in 
devices where fuses are located inside closed 
fuse compartments, as is the case of SF6 
switchgear. In gas insulated switchgear fuse 
canisters or in narrow panels of air switchgear the 
risk of overheating is high because cooling is 
limited. High temperatures in switchgears cause 
degradation and oxidation of the metal contacts, 
degradation of switchgear equipment or 
enclosures, and insulator ageing. Unfavorable 
effects, i.e. temperature rise inside the 
switchgear, leads to internal short-circuit and 
further temperature increases. In case of reaching 
too high temperature, TCU will be activated, 
releasing a striker and opening associated 
switch, thus eliminating the threat. The ABB CEF, 
CEF-S, CMF and CEF-VT (with striker) are 
equipped with a TCU as standard design.
Temperature Control Unit features:
•	 Operation according to diagram presented on 

Fig. 3
•	 Operation after approximately one hour at 

temperature of 150°C on the fuse end-cap
•	 Withstanding temperatures up to 125°C on the 

fuse end-cap – without operation
•	 Withstanding currents not exceeding 110% of 

fuse rated current – without operation
•	 Operation time tolerance is ±10% (referred 

to the temperature)
—
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Indicator and striker pin
Most of presented in the catalog fuse-links are 
equipped with a combined indicator and striker 
system which is activated immediately when the 
fuse element melts. Information in individual 
chapters indicate the striker characteristics and 
its presence or absence for selected type.
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Fuse-links for transformer 
and capacitor protection 

010 – 018	� CEF – Essential fuse-links for distribution 
transformers and capacitor protection

019 – 025	� CEF-S – Fast-acting fuse-links for 
protection of distribution transformers

026 – 029	� CEF-OT – Fuse-links for protection of 
distribution transformers, for installation 
inside the transformer vessel








































































































































