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Safety distance according to EN ISO 13855

The distance ’S’ is the minimum distance between a light curtain and a hazardous
area. This is calculated with the formula from EN ISO 13855 - Safety of machinery
- Positioning of safeguards with respect to the approach speeds of parts of the
human body.

S = (K x T) + C
3

S = minimum distance in mm
K = approach speed (of hand or body) in mm/s
T = stopping time of the machine (including reaction time of
safety devices) in seconds
C = additional distance in mm based upon the body´s
intrusion towards the hazardous area before the safety
device has been actuated.

Resolution for finger (≤14 mm) gives C = 0

NB If it is possible to reach the hazard zone by reaching over
the light beam, an adjustment is made to the formula. In
table 1 in EN ISO 13855 an alternative safety distance addition (Cro) is given to the formula S = (K x T) + C. The greatest
value out of C and Cro is to be used to prevent reaching the
hazard zone by reaching over the light curtain/grid.

Minimum distances for light curtains installed vertically and horizontally
according to EN ISO 13855
S = minimum distance in mm
H1 = the lower beam may not
be situated higher than 300
mm above the ground
H2 = the upper beam may
not be situated lower than
900 mm above the ground

S = minimum distance in mm
H = the light curtain detection zone must be positioned between 0 and 1000
mm above the floor

For S ≤ 500 mm the minimum distance for vertical
installation is calculated with the following formula:

The minimum distance for horizontal installation is
calculated with the following formula:

S = (2000 x T) + 8 x (d-14)

S = (1600 x T) + (1200 - 0.4 x H)

where d is the light curtain´s resolution in mm.

where H is the height of the detection zone above the reference plane, e.g. the ground

K = 2000 mm/s is used to represent the speed of the hand.
The expression (8 x (d-14)) may never be less than 0. Minimum distance S may never be less than 100 mm.
If the minimum distance according to the formula above
gets larger than 500 mm one can instead use:

S = (1600 x T) + 8 x (d-14)
K = 1600 mm/s is used to represent the speed of the body.
Minimum distance according to this formula is 500 mm.

Lydey Automation can help! Click here to
contact us for application assistance.

(1200 – 0,4 x H) may not be less than 850 mm. Depending on
the resolution, d, that the light curtain has, there is a minimum height where the detection zone may be placed. This is
calculated with:
H = 15 x (d – 50).
H cannot be less than 0. With a resolution d =14 or 30 mm
one can therefore install the light curtain from H = 0 and up.
The higher it is situated, the shorter the minimum distance
gets. The highest permissible height H of the detection zone
is 1000 mm.
When you use a horizontal light curtain as perimeter protection, the depth of the light curtain shall be at least 750 mm
to prevent people from inadvertently stepping over it. The
estimated minimum distance is measured from the machine’s hazardous section to the outermost beam of the
horizontal light curtain (seen from the machine).
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Minimum distance for single beams according to EN ISO
13855

For light beams the minimum distance is calculated from
the following:

A single beam as only protection is normally not suitable to
prevent whole body access. Single beams are mostly used in
combination with other safety devices or fixed guards.

S = (1600 x T) + 850 mm

The risk assessment should determine if a single beam is a
suitable protection for the hazard in question.

NOTE! The additional distance will in most cases be more
than 850 mm due to the possibility to reach over a light
beam. (Cro)
The formula applies to light guards with 2, 3 or 4 beams. It
is the risk assessment that decides the number of beams
that are to be chosen. The following possibilities must be
considered.
–– to crawl under the lowest beam;
–– to reach over the top beam;
–– to reach in between two beams;
–– that the body passes in between two beams.
To fulfill the requirements the beams shall be installed at the
following heights:
Number of beams

Height over the reference plane,
e.g. ground

4

300, 600, 900, 1200

3

300, 700, 1100

2

400, 900

3

Minimum distance for light beams according to EN ISO
13855

The safety distance is calculated using:

S = (1600 x T) + 1200 mm
A height of 750 mm from the reference plane has been found
suitable to prevent inadvertent access to the danger zone.

