
POSITIONING OF SAFEGUARDS ACCORDING TO ISO 13855:2024 
POSITION AND DIMENSIONS OF SPE DETECTION ZONES
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T  is the overall system response time for the machine to achieve the intended 
risk reduction
 
The intended risk reduction goals can be very different and may include amongst others:
•	 Stopping a hazardous machine motion
•	 Reducing the speed of a machine motion to a certain value
•	 Reducing the force or pressure that can result from a contact of a machine  

with a person
•	 Disconnecting a source of energy or dissipating hazardous energy .... etc.

T ≥ tSRP/CS + tME +tF
 
Where:
•	 T	 is the overall system response time used in the calculation to  

	 determine the separation distance S
•	 tSRP/CS	 is the response time of the SRP/CS (safety-related parts of the  

	 control system)
•	 tME	 is the response time of the machinery
•	 tF	 is the time related to tolerance factors of the machinery (wearing,  

	 lubrication, operating temperature, load, etc.) 

tSRP/CS
 
is the sum of:
•	 tI	 is the response time of the input (e.g., sensor, protective device...) 
•	 tL	 is the response time of the SRP/CS logic (e.g., PLC,  microcontroller...)
•	 tO	 is the response time of the SRP/CS output (e.g., contactor, valve....)

tME
 
is the sum of:
•	 tD	 is the time related to dissipation of source energy (e.g., pneumatic pressure,  

	 voltage, heat...) 
•	 tR	 is the time related to mechanical response (e.g., time to travel to a safe position...)
•	 tM	 is the time related to mechanical inertia (e.g., moving masses, rotating parts...)

 
 

tl tL to tD tR tM

tSRP/CS

Trigger

DESIGN
(Estimation)

MEASUREMENT
(Verification)

hazardous event

Tmeasured

measurement

Tolerance factors

Intended risk
reduction achieved

tME

tF

Determination of angle of 
approach to detection zone1 2 Determination of the reference plane PR 3 Consideration of minimal dimensions  

to detect whole body access 4 Consideration of sensitive protective  
equipment effective detection capability de

5 Consideration of additional factors  
for reaching over DDO & under DDU

6 Determination of the separation distance S

PR

HZ

A

θ

HZ

PR

A

HZ

PR

A

ORTHOGONAL APPROACH 
Use the blue boxes for subsequent steps

> 30°< 150°

180° 0°
Angle of  

approach 
to detection 

zone θ

ST
AR

T

PARALLEL APPROACH 
Use the orange boxes for subsequent steps

PR

HZ

A

PR

HZ

θ

A

Where the approach to the hazard zone HZ leads to a change of the 
access plane, the reference plane PR to be used for the determination 
of the separation distance S shall be determined based on step height, 
step width and SPE location

Direction of  
approach SPE location to step

Height of step 
HS 

[mm]

Width of step from edge to 
the detection zone WS

< 50 mm ≥ 50 mm

Resulting scenario

Stepping up

In front 
(see figure 2a)

≥ 1000 A A

< 1000 A A

At or behind 
(see figure 2b)

≥ 1000 B B

< 1000 A C

Stepping down

In front 
(see figure 2c)

≥ 500 D D

< 500 E E

At or behind 
(see figure 2d)

≥ 500 D F

< 500 E G

Table 1: Determination of reference plane when reaching toward hazard zone or SRMCD. Source: ISO 13855:2024 

HS
WS

HZ

SL

SH

2a) Stepping up (SPE in front of the step)

HS
WS

WS=0

HZ

SL

SH

2b) Stepping up (SPE behind or at the step)

HS
WS

HZ

SL

SH

2c) Stepping down (SPE in front of the step)

HS

WS

WS=0

HZ

SH

SL

2d) Stepping down (SPE behind or at the step)

The reference plane PR that shall be applied for the determination of  
the separation distance S results from the possibility of an undetected 
access to the hazard zone HZ

Scenario SPE location to step Resulting reference plane

A Undetected access to higher  
surface not possible Lower surface SL

B Access to higher surface  
not possible Lower surface SL

C Undetected access to higher  
surface possible Higher surface SH

D Undetected access to lower  
surface not possible Higher surface SH

E Undetected access to higher  
surface not possible Higher surface SH

F Undetected access to higher  
surface possible Lower surface SL

G Undetected access to higher  
surface possible Lower surface SL

Explanation of limit values					     Source
50 mm	 Average smallest heel width				    DIN 33402-2:2020-12 Table 60
1000 mm	Height difference not easily reached by stepping up		  ISO 13857:2019 Tables 1, 2
500 mm	 Height difference that presents a risk of falling		  ISO 14122-2:2016, 4.23

Table 2: Scenario descriptions for reference plane with elevated surfaces when reaching toward hazard zone or 
SRMCD. Source: ISO 13855:2024

Height of top and bottom edges of the detection zone for SPE with  
effective detection capability de ≤ 120 mm

DDO

S
K x T

HDT

HH

PR

HZ

Application HDT (min) [mm] HDB (max) [mm]

Industrial 900 300

NON-Industrial 900 200

Table 3: Minimal dimensions for vertical detection zones to detect whole body access.

Beam numbers and heights above and parallel to the reference  
plane PR for SPE with de > 120 mm or undefined

HDB

PR

HZ

#n

#2

#1

BS

BS

For general applications (also in public areas)

No. of 
Beams

Beam heights parallel to the reference 
plane, unless otherwise noted [mm]

Beam 
Spacing

Applicable only for openings  
with dimensions [mm]

#1 (HDB) #2 #3 #4 BS Height Width

4 200 500 800 1100 300 Not restricted Not restricted

3 200 600 1000 – 400 Not restricted Not restricted

2 200 400 – 200 ≤ 600 Not restricted

1

200 – – ≤ 500 > 300

w/2 
(vertical) – – > 500 ≤ 300

Ø/2   for round openings 240 ≤ Ø ≤ 500

Table 4: Heights above and parallel to the reference plane for general applications (also in public areas). Based 
on ISO 13855:2024

For industrial applications where risk assessment allows

No. of 
Beams

Beam heights parallel to the reference 
plane, unless otherwise noted [mm]

Beam 
Spacing

Applicable only for openings  
with dimensions [mm]

#1 (HDB) #2 #3 #4 BS Height Width

4 300 600 900 1200 300 Not restricted Not restricted

3 300 700 1100 – 400 Not restricted Not restricted

2 200 400 – 200 ≤ 600 Not restricted

1

200 – – ≤ 500 > 300

w/2 
(vertical) – – > 500 ≤ 300

Ø/2 for round openings 240 ≤ Ø ≤ 500

Table 5: Heights above and parallel to the reference plane for industrial applications where allowed by a risk 
assessment. Based on ISO 13855:2024

Height of the detection zone HD  
(if angled = for the edge furthest from the hazard zone)

PR

HD

HZ

Risk of inadvertent access Min. value of HD [mm] Max. value of HD [mm]

Yes 0 200

No 0 1000

Table 6: Allowable height of the detection zone (lowest beam) for parallel approach.

Depth of the detection zone FD

PR

DZ

HZ

S
Z

FD GD

HS

Distance between detection zone and nearest obstruction HS [mm] FD [mm]

GD ≥ 70 (person can step over and stay in) ANY ≥ 1200

GD < 70 (person cannot step over and stay in) < 1000 ≥ 900

Table 7: Determining minimum depth of a detection zone for a parallel approach.

Determines the factor DDT

DDT K x T

S

Applies to the effective detection capability de set 
(which may be adjustable depending on the device)

de

DDT14

55

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

208 388

40

� � �

(Average profile of the adult human arm. Measurements in mm)

 Reaching through a detection zone with de ≤ 40 mm

DDT (mm) = 8 (de – 14) but not less then 0 mm

 Reaching through a detection zone with 40 mm < de ≤ 55 mm

DDT (mm) = 12 de – 272 mm

 Reaching through a detection zone with de > 55 mm or undefined

DDT (mm) = 850 mm

ATTENTION !
Devices with multiple beams or arrangements of single beams  
may present an undefined effective detection capability or an 
effective detection capability greater than 120 mm. Such devices  
or arrangements can be used to detect access of the whole body 
but are not suitable for the detection of upper and lower limbs or 
small parts of the body (e.g., hand or fingers). 

The application shall consider methods by which such devices or 
multiple separate beam arrangements can be circumvented. 

•	 crawling below the lowest beam; 
•	 reaching over the top beam; 
•	 reaching between two of the beams; 
•	 whole body access by passing between two beams.

Determines the minimum value of the detection 
zone height HD from the reference plane
The effective detection capability de shall be appropriate to  
the height of the detection zone HD to detect the human leg

de ≤ (HD / 15) + 50     or     HD ≥ 15 (de – 50) 
 

de≤70

de≤50

de≤90

de≤116

de≤63

H=1000

H=0

H=300

H=600

H=200

50

(Average profile of the adult human leg. Measurements in mm)

 Compare the values of DDT , DDO and DDU

 Take the largest of these values as DDS

 Calculate S according to the formula 

S = (K x T) + DDS + Z

 Where de ≤ 55 mm, 2000 mm/s shall be used for K

 If the calculated S exceeds 500 mm, 1600 mm/s can 
be used for K but the resulting S shall not be less the 
500 mm

 Where de > 55 mm or is undefined, 1600 mm/s can 
be used for K

 For single beams DDS = 1 200 mm

 Apply Z according to the instructions for use of the 
SPE or the machinery

Consideration of the supplemental  
distance factor Z

Supplemental distance factors to be considered include, but are not 
limited to: 

ZG =	 supplement for general device measurement errors. Depending on 
the application, this measurement error of the device may result in 
position uncertainty of various elements in the detection zone, e.g.:

	 ZM = supplement for position uncertainty of the machinery, 
resulting from the accuracy of the machinery position  
measurement system; 

	 ZP = supplement for position uncertainty of the person, resulting 
from the accuracy of the presence-sensing device; 

ZR =	 supplement for reflection-based measurement errors. This 
supplement can be necessary if a retroreflector is in the vicinity 
of an SPE;

ZF =	 supplement for lack of ground clearance of moving machinery 
(e.g. a vehicle);

ZB =	 supplement for the decreasing braking torque of moving machinery 
(e.g. a vehicle), from the manufacturer’s information for use.

PR

HZ

Z
DZ

DDS

S
K x T

PR

HZ

Z

DZ

 Calculate S according to the formula 

S = (K x T) + DDS + Z

 DDS = 1 200 mm

 K = 1 600 mm/s 

 Apply Z according to the instructions for use of the 
SPE or the machinery

Each application should be evaluated to determine if a person 
can reach over  or reach under  the detection zone.

 Determine if the hazard zone HZ can be 
reached by reaching over the detection zone

HZ

PR

HZ

PR

Possible

 Determine the additional  
distance DDO according to Table 8

Not Possible

 DDO = 0

Height of the 
hazard zone from 
reference plane 

HH 
[mm]

Height of upper edge of the detection zone from reference plane HDT [mm]

900 1000 1100 1200 1300 1400 1600 1800 2000 2200 2400 2600

Reaching distance over a vertical detection zone DDO

2600 0 0 0 0 0 0 0 0 0 0 0 0

2500 400 400 350 300 300 300 300 300 250 150 100 0

2400 550 550 550 500 450 450 400 400 300 250 100 0

2200 800 750 750 700 650 650 600 550 400 250 0 0

2000 950 950 850 850 800 750 700 550 400 0 0 0

1800 1100 1100 950 950 850 800 750 550 0 0 0 0

1600 1150 1150 1100 1000 900 850 750 450 0 0 0 0

1400 1200 1200 1100 1000 900 850 650 0 0 0 0 0

1200 1200 1200 1100 1000 850 800 0 0 0 0 0 0

1000 1200 1150 1050 950 750 700 0 0 0 0 0 0

800 1150 1050 950 800 500 450 0 0 0 0 0 0

600 1050 950 750 550 0 0 0 0 0 0 0 0

400 900 700 0 0 0 0 0 0 0 0 0 0

200 600 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

Table 8: Reaching distance over a vertical detection zone DDO . 
Source: ISO 13855:2024

 Determine if the hazard zone HZ can be  
reached by reaching under the detection zone

PR

HZ HZ

PR

Possible

 Determine the additional  
distance DDU according to Table 9

Not Possible

 DDU = 0

DDU

S

K x T

HH

HDB

DZ

PR

HZ

Height of the hazard zone from 
the reference plane HH 

[mm]

Reaching distance under  
a vertical detection zone DDU  

[mm]

(de + HDB) ≤ 40 40 < (de + HDB)  ≤ 300

0

DDU = 8 (de + HDB – 14)

850

300 850

500 800

700 700

900 450

1100 0

Table 9: Reaching distance under a vertical detection zone DDU . 
Source: ISO 13855:2024

NOT TO BE CONSIDERED 
FOR PARALLEL APPROACH

Key for image elements and abbreviations from ISO 13855:2024

de	 effective detection capability
DDO	 reaching distance over a vertical detection zone
DDS	 reaching distance associated with a protective device
DDT	 reaching distance through a vertical detection zone
DDU	 reaching distance under a vertical detection zone
FD	 depth of the horizontal detection zone
GD	 distance from the detection zone to the nearest obstruction
H	 height from the reference plane

HD	 height of the horizontal detection zone from the reference plane
HDB	 height of the lower edge of the detection zone  
	 from the reference plane
HDT	 height of the upper edge of the detection zone  
	 from the reference plane
HH	 height of the hazard zone from the reference plane
HS	 height of step
K	 approach speed

S		  separation distance
SPE		  sensitive protective equipment
SRMCD	 safety-related manual control device
T		  overall system response time
WS		  width of step from edge to detection zone
Z		  supplemental distance factor
θ		  angle of approach to detection zone

Key for additional image elements

A	 direction of approach
BS	 spacing between individual beams
DZ	 detection zone
HZ	 hazard zone
PR	 reference plane 
SH	 higher surface
SL	 lower surface



POSITIONING OF SAFEGUARDS ACCORDING TO ANSI B11.19-2019 (R2024) 
POSITION AND DIMENSIONS OF PRESENCE-SENSING DEVICE SENSING FIELDS

T  is the overall system response time for the machine to achieve  
a safe condition
 
The goals of achieving a safe condition can be very different and may include amongst 
others:
•	 Stopping a hazardous machine motion
•	 Reducing the speed of a machine motion to a certain value
•	 Reducing the force or pressure that can result from a contact of a machine  

with a person
•	 Disconnecting a source of energy or dissipating hazardous energy .... etc.

T ≥ td + ti +  + ts + tscm
 
Where:
•	 T	 is the total time used in the calculation to determine the safety distance D
•	 td	 is the reaction time of each device (e.g., sensor, protective device...)

•	 ti		 is the reaction time of the device interface(s) (e.g., PLC, microcontroller...)
•	 tc	 is the reaction time of the actuator control system, including a delay from the  

			  actuation of its inputs and the system logic initiating the signal to achieve  
			  a safe condition, until the output de-energizes the actuator

•	 ts	 is the reaction time of the machine, including: 
	• the time related to dissipation of source energy 
	   (e.g., pneumatic pressure, voltage, heat...) 
	• the time related to mechanical response 
	   (e.g., time to travel to a safe position...) 
	• the time related to mechanical inertia 
	   (e.g., moving masses, rotating parts...)

 
 

td ti tc ts

Trigger

DESIGN
(Estimation)

MEASUREMENT
(Verification)

hazardous event

Tmeasured

measurement

Tolerance factor 
associated with safe 
condition monitoring system

Safe condition
achieved

tscm
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Determination of  
orientation of sensing field1

PR

HZ

A

θ

HZ

PR

A

VERTICAL ORIENTATION 
Use the blue boxes for subsequent steps

> 30°< 150°

180° 0°
Angle of 
sensing 
field θ

ST
AR

T

HORIZONTAL ORIENTATION 
Use the orange boxes for subsequent steps

PR

HZ

A

PR

HZ

θ

A

2 Determination of the reference plane PR

NOT ADDRESSED IN ANSI B11.19-2019 (R2024)  
and therefore not required, but can still be applied

Where the approach to the hazard zone HZ leads to a change of the 
access plane, the reference plane PR to be used for the determination 
of the safety distance D shall be determined based on step height, step 
width and presence-sensing device location

Direction of  
approach PSD location to step

Height of step 
HS 

[mm]

Width of step from edge to 
the sensing field WS

< 50 mm ≥ 50 mm

Resulting scenario

Stepping up

In front 
(see figure 2a)

≥ 1000 A A

< 1000 A A

At or behind 
(see figure 2b)

≥ 1000 B B

< 1000 A C

Stepping down

In front 
(see figure 2c)

≥ 500 D D

< 500 E E

At or behind 
(see figure 2d)

≥ 500 D F

< 500 E G

Table 1: Determination of reference plane when reaching toward hazard zone or SRMCD. Source: ISO 13855:2024 

HS
WS

HZ

SL

SH

2a) Stepping up (PSD in front of the step)

HS
WS

WS=0

HZ

SL

SH

2b) Stepping up (PSD behind or at the step)

HS
WS

HZ

SL

SH

2c) Stepping down (PSD in front of the step)

HS

WS

WS=0

HZ

SH

SL

2d) Stepping down (PSD behind or at the step)

The reference plane PR that shall be applied for the determination of 
the safety distance D results from the possibility of an undetected ac-
cess to the hazard zone HZ

Scenario Possibility of access Resulting reference plane

A Undetected access to higher  
surface not possible Lower surface SL

B Access to higher surface  
not possible Lower surface SL

C Undetected access to higher  
surface possible Higher surface SH

D Undetected access to lower  
surface not possible Higher surface SH

E Undetected access to higher  
surface not possible Higher surface SH

F Undetected access to higher  
surface possible Lower surface SL

G Undetected access to higher  
surface possible Lower surface SL

Explanation of limit values					     Source
50 mm	 Average smallest heel width				    DIN 33402-2:2020-12 Table 60
1000 mm	Height difference not easily reached by stepping up		  ISO 13857:2019 Tables 1, 2
500 mm	 Height difference that presents a risk of falling		  ISO 14122-2:2016, 4.23

Table 2: Scenario descriptions for reference plane with elevated surfaces when reaching toward hazard zone or 
SRMCD. Source: ISO 13855:2024

3 Consideration of minimal dimensions 
to detect whole body access

Height of top and bottom edges of the sensing field for engineering  
control devices with effective detection capability de ≤ 120 mm

ddo

D
K(T)

Hdt

Hh

PR

HZ

Hdt (min) [mm] Hdb (max) [mm]

900 300

Table 3: Minimal dimensions for vertical sensing field to detect whole body access.

Beam numbers and heights above and parallel to the reference plane PR 
for presence-sensing devices with de > 120 mm or undefined

PR

HZ

#n

#2

#1

BS

BS

Hdb

No. of 
Beams

Beam heights parallel  
to the reference plane [mm]

Beam 
Spacing

Applicable only for openings  
with dimensions [mm]

#1 (Hdb) #2 #3 #4 BS Height Width

4 ≤ 300 ≤ 900 ≤ 1500 ≤ 2100 ≤ 600 Not restricted Not restricted

3 ≤ 300 ≤ 900 ≤ 1500 – ≤ 600 Not restricted Not restricted

2 ≤ 300 ≤ 900 – ≤ 600 Not restricted Not restricted

1 750 – – Not restricted Not restricted

Table 4: Heights above and parallel to the reference plane for general applications (also in public areas).

Height of the sensing field Hs 
(if angled = for the edge furthest from the hazard zone)

PR

HZ

HS

Minimum value of Hs [mm] Maximum value of Hs [mm]

0 1000

Table 5: Allowable height of the sensing field (lowest beam) for parallel approach.

Depth of the sensing field Fd

PR

DZ

HZ

D
Z

Fd E

HS

Distance between sensing field and nearest obstruction Fd [mm]

person can step over and stay in ≥ 1200

person cannot step over and stay in ≥ 900

Table 6: Determining minimum depth of a sensing field for a parallel approach.

4 Consideration of presence-sensing  
device effective detection capability de

Determines the factor ddt

ddt K(T)

D

Applies to the effective detection capability de set 
(which may be adjustable depending on the device)

de

ddt7

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850

ddt

≤64

� �

(Average profile of the adult human arm. Measurements in mm)

 Reaching through a sensing field with de ≤ 64 mm

ddt = 3.4 (de – 7) but not less the 0

 Reaching through a sensing field with 64 mm < de ≤ 600 mm

ddt = 850 mm

ATTENTION !
Devices with multiple beams or arrangements of single beams 
may present an undefined effective detection capability or an 
effective detection capability greater than 120 mm. Such devices 
or arrangements can be used to detect access of the whole body 
but are not suitable for the detection of upper and lower limbs or 
small parts of the body (e.g., hand or fingers). 

The application shall consider methods by which such devices or 
multiple separate beam arrangements can be circumvented. 

•	 crawling below the lowest beam; 
•	 reaching over the top beam; 
•	 reaching between two of the beams; 
•	 whole body access by passing between two beams.

Determines the minimum value of the sensing 
field height Hs from the reference plane
The effective detection capability de shall be appropriate to  

the height of the sensing field Hs to detect the adult human leg

de ≤ (Hs / 15) + 50     or     Hs ≥ 15 (de – 50) 
  

de≤70

de≤50

de≤90

de≤116

de≤63

H=1000

H=0

H=300

H=600

H=200

50

(Average profile of the adult human leg. Measurements in mm)

5 Consideration of additional factors  
for reaching over ddo & under ddu

Each application should be evaluated to determine if a person  
can reach over  or reach under  the sensing field.

 Determine if the hazard zone HZ can be 
reached by reaching over the vertical  

sensing field

HZ

PR

HZ

PR

Possible

 Determine the additional  
distance ddo

Not Possible

 ddo = 0

Height of the 
hazard zone from 
reference plane 

Hh 
[mm]

Height of upper edge of the sensing field from reference plane Hdt [mm]

900 1000 1100 1200 1300 1400 1600 1800 2000 2200 2400 2600

Reaching distance over a vertical sensing field ddo

2600 0 0 0 0 0 0 0 0 0 0 0 0

2500 400 400 350 300 300 300 300 300 250 150 100 0

2400 550 550 550 500 450 450 400 400 300 250 100 0

2200 800 750 750 700 650 650 600 550 400 250 0 0

2000 950 950 850 850 800 750 700 550 400 0 0 0

1800 1100 1100 950 950 850 800 750 550 0 0 0 0

1600 1150 1150 1100 1000 900 850 750 450 0 0 0 0

1400 1200 1200 1100 1000 900 850 650 0 0 0 0 0

1200 1200 1200 1100 1000 850 800 0 0 0 0 0 0

1000 1200 1150 1050 950 750 700 0 0 0 0 0 0

800 1150 1050 950 800 500 450 0 0 0 0 0 0

600 1050 950 750 550 0 0 0 0 0 0 0 0

400 900 700 0 0 0 0 0 0 0 0 0 0

200 600 0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0

Table 7: Reaching distance over a vertical sensing field ddo . 
Source: ANSI B11.19-2019 (R2024)

 Determine if the hazard zone HZ can be reached 
by reaching under the vertical sensing field

PR

HZ HZ

PR

Possible

 Determine the additional  
distance ddu

Not Possible

 ddu = 0

ddu

D

K(T)

Hh

Hdb

DZ

PR

HZ

Height of the hazard zone from 
the reference plane Hh 

[mm]

Reaching distance under  
a vertical sensing field ddu  

[mm]

Hdb ≤ 40 64 < Hdb ≤ 300

0

ddu = 3.4 (de – 7)

850

300 850

500 800

700 700

900 450

1100 0

Table 8: Reaching distance under a vertical sensing field ddu . 
Source: ANSI B11.19-2019 (R2024)

NOT TO BE CONSIDERED 
FOR PARALLEL APPROACH

6 Determination of the separation distance D

 Compare the values of ddt , ddo and ddu

 Take the largest of these values as dds

 Calculate D according to the formula 

D = K (T) + dds + Z

 1600 mm/s shall be used for K

 The resulting D shall not be less than 500 mm

 For single beams dds = 1 200 mm

 Apply Z according to the instructions for use of the 
presence-sensing device or the machinery

Consideration of the supplemental  
distance factor Z

Supplemental distance factors to be considered include, but are not 
limited to: 

ZM =	 supplement for general device measurement errors. Depending 
on the application, this measurement error of the device may 
result in position uncertainty of various elements in the sensing 
field;

ZR =	 supplement for reflection-based measurement errors. This  
supplement can be necessary if a retroreflector is in the vicinity 
of an PSD;

ZF =	 supplement for lack of ground clearance of moving machinery 
(e.g. a vehicle);

ZB =	 supplement for the decreasing braking torque of moving machinery 
(e.g. a vehicle), from the manufacturer’s information for use.

PR

HZ

Z
DZ

dds

D
K(T)

PR

HZ

Z

DZ

 Calculate D according to the formula 

D = K (T) + dds + Z

 dds = 1200 mm

 K = 1600 mm/s 

 Apply Z according to the instructions for use of the 
presence-sensing device or the machinery

Key for image elements and abbreviations from ANSI B11.19-2019 (R2024)

de	 effective detection capability
ddo	 reaching distance over a vertical sensing field
dds	 reaching distance associated with a protective device
ddt	 reaching distance through a vertical sensing field
ddu	 reaching distance under a vertical sensing field
D	 separation distance
E	 distance from the sensing field to the nearest obstruction
Fd	 depth of the horizontal sensing field
 

GD	 distance from the protective structure to the nearest obstruction
H	 height from the reference plane
Hdb	 height of the lower edge of the sensing field  
	 from the reference plane
Hdt	 height of the upper edge of the sensing field  
	 from the reference plane
Hh	 height of the hazard zone from the reference plane
HS	 height of step
 

Hs	 height of the horizontal sensing field from the reference plane
K	 approach speed
PSD	 presence-sensing device
T	 overall system response time
WS	 width of step from edge to sensing field
Z	 supplemental distance factor
θ	 angle of sensing field relative to direction of approach

Key for additional image elements

A	 direction of approach
BS	 spacing between individual beams
DZ	 sensing field (detection zone)
HZ	 hazard zone
PR	 reference plane 
SH	 higher surface
SL	 lower surface


