Safety Distance Calculation
Safety Solution Guide

What is Safety Distance (Minimum Distance, Separation Distance)

The safety distance is the minimum distance an engineered control (quard or device) is installed from a hazard such that
individuals cannot reach the hazard point before it is stopped (or made safe). The safety distance required for an application
depends on several factors, including the speed of the hand (or individual or object), the total system stopping time (which
includes several response time components), and the depth penetration factor. Refer to the relevant standard to determine
the appropriate distance or means to ensure that individuals cannot be exposed to the hazard(s).

The safety guard or device must be designed to ensure that a person cannot reach over, under, or through without being
detected. Depending on the size of the safety guard or device, the reaching over distance and/or reaching under distance must
be compared to the Safety Distance. The longest distance must be used for the placement of the safety guard or device.

The following figures illustrate the safety distance for a light curtain and a safety mat.
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Safety Distance Formulas

Use of the following formulas assumes familiarity with the relevant standards.

Safety Distance U.S. Formula

The Safety Distance formula, as provided in
ANSI B1119-2019:

D=(KxT)+dyst+Z

D

The Safety Distance of a device in inches or mm.

K

The maximum speed that an individual can approach the hazard.

63 in/sec or 1600 mm/sec as recommended by OSHA
29CFR1910.217 and ANSI B11.19. Various studies indicate
speeds of 1600 mm/sec (63 in/sec) to more than 2500 mm/
sec (100 in/sec), however, the studies are not conclusive
determinations. Consider all factors,

including the physical ability of operators, when determining
the value of K to be used.

T

The total time to achieve a safe condition (seconds).
The total time is the total of the following five components:

Td = the reaction time of each device

Ti =the reaction time of the device interface(s)
Tc = the reaction time of control system

Ts = the reaction time of the machine

Tscm = the time associated with stopping-performance
monitoring (safe-condition monitoring system)

dds

The reaching distance associated with devices (inches or mm).

y4

Supplemental distance factors (inches or mm). For example,
measurement errors, reflection-based measurement errors,
lack of ground

clearance of moving equipment, or decreasing braking
torque of moving equipment.
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Minimum Distance European Formula and Definitions

The Minimum Distance formula, as provided in
EN ISO 13855:2024:

S=(KxT)+DptZ

S

The separation distance in mm (not less than 100 mm)

K

The approach speed in mm/s (approach speeds of body
or part of the body as stated in ISO 13855)

2000 mm/s for the speed of upper limbs
1600 mm/s for walking

T

The overall system response time in seconds

DDS
Supplements the reaching distance associated with
a protective device (mm)

yA

The application-dependent supplemental distance factor
(mm), such as for measurement uncertainty, brake wear,
reflection, etc.
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