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Forewo

rd

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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User guidelines
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part of ISO 8820 gives guidance for the choice and application of automotive fuse-link

to be taken into account when selecting fuse-links.

-links according to ISO 8820 are intended for electrical cable protection: Ifthese types ¢
o be used for electrical component protection, it should be agreed between customer a

ntended to be used in conjunction with the other parts of ISO 8820:

Normative references

following documents, in whole or in part, are normatively referenced in this docum
pensable for its application. For dated references, ‘only the edition cited applies. H
ences, the latest edition of the referenced documient (including any amendments) appli

B820-1, Road vehicles — Fuse-links — Part 1;@gfinitions and general test requirements

Terms and definitions

he purposes of this document, the'terms and definitions in ISO 8820-1 apply.

Rated voltage and system voltage
fuse rated voltage shall always be higher than the nominal voltage of the electrical sy
Cle to allow for pessible overvoltage conditions.
Rated cugrent and continuous current
rated-current (Ir) is the current used for identifying the fuse-link.

rontinuous current (Ic) in Figure 1 is the maximum current flowing continuously throug

s which are
bters which

f fuse-links
hd supplier.

ent and are
or undated
bS.

stem of the

h the circuit

(fuse-link, terminals, holder, and cables) at a maximum ambient temperature. The continuous current
is lower than the rated current.

6 Cold resistance

The cold resistance is the resistance of a fuse-link without self-heating at room temperature (RT). It can
be calculated by the drop voltage measured, between the measuring points of the fuse-link (specified
in the appropriate part of ISO 8820 according to the type of the fuse), at a certain current, typically
measured at 10 % of fuse rated current.

The spread of fuse-link cold resistance due to volume production results in a spread in power dissipation
and a spread in time-current characteristic (see Figure 2).
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Figures 2 and 3 show the variation of operating time and voltage drop versus cold resistance for a given
test current.

Y A

Key
Y operatingtime (t)
X current (1)
1 time-current characteristic

Figure 1 — Rated current, continuous’current, and time-current characteristic

The rise of the temperature in the circuit depénds on the current and time.

YA

A

Key
Y operating time
X cold resistance

Figure 2 — Cold resistance versus operating time
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Figure 3 — Cold resistance versus voltage drop

Current and conductors

Sy

femperature rise of a conductor is a funétion of current, conductor cross section, and tin
bystem application, other influencesyle.g. ambient temperature, conducting and isolatii
hds, have to be taken into accountralso. Figure 4 shows stabilized temperature rise

ne duration.
g material,
for various
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Figure 4 — Conductor temperatures for differént conductor cross sections versus current

8 Current and contact resistance

A higher c¢ntact resistance of mated-terminals leads to a temperature rise and reduced thermal
conduction from the fuse-link. The temperature of the fuse-link terminal will increase and the continfious
current for fhe application has te-hederated.

A temperatpire rise test canrbeConducted using fuse-links, fuse holders, and connections as specjfied
by the vehifle manufactufer.”’At a specified test current, the temperature of the connections shall be
measured gt the points‘specified in the appropriate part of the ISO 8820 according to the type of the
fuse. After thermal equilibrium has been achieved, the temperature rise of the connection shall not
exceed the limits as'specified for terminals and cable.

9 Currentandambienttemperature |

All components of a circuit and their parts have their own characteristic thermal curve as shown in
Figure 5.

Each component in a circuit has an upper temperature limit. An increase of temperature beyond this
limit can result in increased resistance, which can by itself increase the temperature. As a result, the
fuse-link can open.

4 © ISO 2014 - All rights reserved
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Figure 5 — Maximum continugus currents of circuit components versus ambient temperature

10 Cable protectionversus time-current characteristics

To ensure satisfactory cable protection, fuse-links shall be chosen such that they will always open
before the maximum allowed cable temperature Ty ax is exceeded. Figure 6 shows the correct fuse-
link [selection. The maximum allowed temperature is never exceeded because above a certain minimal
fusing current’(Ir), the fuse-link will open the circuit before the maximum permitted temperfature of the

cable isexceeded.

© IS0 2014 - All rights reserved 5
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Key
Y cable temperature
X current (I

Figure 6 — Correct fuse selection

Figure 7 shgws incorrect fuse selection. The fuse-link allows'some potentially damaging current to fflow
for too long} causing the cable to overheat.

Y

Key

Y cable temperature
X current (1)

1 unprotected region

Figure 7 — Incorrect fuse selection
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11 Selectivity

It shall be ensured that higher level fuse-links do not open when lower level fuse-links are opening (see
Figure 8).
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1  pattery 5 load

2 fuse-linklevel 1 a  higher level
3 fuse-link level 2 b Jower level
4 fuse-link level n

NOTE Fuse-link level 1 is the highest level.

Figure 8 — Example for selectivity

12 Replacement of fuse-links

The replacement of fuse-links in a circuit shall be performed with the circuit de-energised.

13 Voltage peaks during opening of fuse-links

When a fuse-link opens, voltage peaks can occur. The peaks can approach 10 times the rated voltage,
depending on the load and the supply.

14 Inrush withstand characteristics of fuse-links

In selecting a fuse-link, not only the continuous current and the rated current are to be considered but
also the inrush characteristics of electrical devices.

The inrush characteristic describes the time-current behaviour of electrical devices until the stabilized
continuous current has been attained.

© ISO 2014 - All rights reserved 7
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[t is important to consider the inrush characteristic as there are different requirements on the fuse-link
depending on the type of load. The fuse-link shall withstand the energy pulse caused by inrush without
opening.

15 Electromagnetic compatibility (EMC)

EMC tests for fuse-links are not required by this International Standard.

8 © ISO 2014 - All rights reserved
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(informative)

2:2014(E)

Parameters for the selection of fuse-links in road vehicles

The various parts of ISO 8820 define basic requirements and test methods for rated voltage, rated
current, and time/current characteristics to give comparable and reproducible results of the fuse-links.

In p1
in rg

actice, however, there are other parameters to be considered for the correct selectioi d
ad vehicles, for example:

continuous current and operating time,

fusing of one or more electrical/electronic devices,

ronnection resistance,

Lypes of cables, e.g. different cross section, length, insulation, bundling,

nternal resistances of the fuse-links, terminals, cables, aiid devices,

power dissipation of the components comprising the system,

Short-circuit parameters,

nrush parameters of devices,

stall current (of motors with locked rotors),

Hifferent currents, voltages, and temperatures of the system and surroundings,
fuse-link holders and boxes,

brientation and location of the fuse-links, e.g. engine, passenger, luggage compartment,
distances between the.fuse-links in fuse boxes,

environmental cenditions (mechanical loads, climatic loads, chemical loads),
ooling of fuse-links, e.g. by fan or through heat sink, and

bther aspects.

f fuse-links

NOT

D Users are advised to consult the manufacturers of fuse-links, terminals, and cables beca

the albove points can be addressed in this guide.

[.lse not all of
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Annex B
(normative)

Selection criteria for fuse-links and cables

B.1 Introduction

In any give
matched. T
of an overc
vehicle. The
current of f

B.2 Sele

B.2.1 Sel

Figure B.1 g

Arelationsh
as describe

1 application, the characteristics of load, connecting cable, and fuse-link shall be ¢are
1is is necessary if the fuse-link is to provide the expected degree of protection in'the ¢
irrent in the circuit and to maintain that level of protection throughout the lifetime o
procedure that follows gives guidelines for selecting the correct size ofcable and T
1se-link.

cting the correct connecting cable and fuse-link

pction process

hows a flow chart illustrating the various stages that make up the selection process.

1in B.2.2 and B.2.3.

fully
vent
f the
ated

ip between the rated current of fuse-links and the size-of connecting cable can be determjfined

10

© ISO 2014 - All rights res

erved


https://standardsiso.com/api/?name=ae0ed6a220081615ffccd9d22250adb0

ISO 8820-2:2014(E)

START

B.2.2.1 Determine the typical load current

B.2.2.2 Determine the typical ambient temperature

B.2.2.3 Determine the rated current of fuse-link based on B.2.2.1 to B.2.2.2

B.2.3.1 Determine the temperature class of cables

B.2.3.2 Calculate current required to operate fuse-link before cable,is damaged

B.2.3.3 Calculate maximum circuit resistance to obtaincarrent in B.2.3.2

B.2.3.4 Select the minimum size of cable that gives a circuit resistance not exceeding the valug in B.2.3.3

B.2.3.5 Select the minimum size of cable ta’supply the load current from B.2.2.1

B.2.3.6 Select the larget€able size of B.2.3.4 and B.2.3.5

END

Figure B.1 — Selection process

Aftef this selection progess, practical tests shall be used to validate the calculation.
B.2.2 Procedure for selecting the rated current of fuse-links

B.2.2.1 Determination of the typical load current

The fated'current of the fuse-link shall always be greater than the load current. As a first appjroximation,
use thefollowing guidelines:

— For example: For a first approximation, the rated current of the fuse-link should be chosen so that
the load current does not exceed 70 % of the rated current at room temperature.

— There are various factors that should be taken into consideration when determining the value
of load current to be used for selection of fuse-link and cable. These factors should be discussed
between fuse-link manufacturer and customer.

EXAMPLE Is the load current continuous or pulsed? Is there a high current surge during switch-on? During
vehicle operation, does the load current have to be supplied for a short period or continuously?

© ISO 2014 - All rights reserved 11
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B.2.2.2 Determination of the typical ambient temperature

Having determined the load current, the next step is to consider the ambient temperature where the fuse-
link is to be operated. Because fuse-links are essentially thermal devices, their operating characteristics
will be affected by ambient temperature. Their rated current and published characteristics are usually
related to RT. When the ambient temperature is significantly different, the rating of the fuse-link has to

be recalculated based upon the fuse manufacturer’s characteristic curves.

B.2.2.3 Determination of the rated current of the fuse-link based on B.2.2.1 and B.2.2.2

Using the information derived from B.2.2.1 and B.2.2.2, it is possible to select a fuse-link of the correct

rated curre

The followi

Determine
hizv=1
Piav =
h=P1a

Determine
IrT=1

(0,7 becaus

By referrin
it can be se
Therefore, |

nt.

hg criteria shall be known prior to calculation selection procedure:

Table B.1 — Known criteria in an electrical circuit of a vehicle

Term Acronym Value
Nominal voltage Up 12V
Load power at nominal voltage P 95 W
Supply voltage Us 14V
Room temperature RT 23°C
Cable length in the current [ 15m

he typical load current (I}).

P/ Un=(95W /12V)=792A

s x [12v=14Vx792A=1109 W
Un=1109W /12V =924 A

he theoretical rating current of the circuit breaker (IgrT).
70%=924A/0,7=132A

e the load current shguld not exceed 70 % of the rated current)

|5 A is chosenas the correct rated fuse-link.

r to Figure B.2 (typical temperature characteristic curves for medium fuse-links with thbs),
en that at 40-°C)a current of 13,2 A falls between the curves of the 10 A and 15 A ratjngs.

12
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