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POSITIONING OF SAFEGUARDS ACCORDING TO ISO 13855:2024 SICK
POSITION AND DIMENSIONS OF SPE DETECTION ZONES Sensor Intelligence.

Consideration of additional factors
for reaching over D, & under D,

Consideration of minimal dimensions
to detect whole body access

Determination of angle of
approach to detection zone

Consideration of sensitive protective

equipment effective detection capability de Determination of the separation distance S

Determination of the reference plane PR
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< . . o | - i . |
2 3 g the separation distance S results from the possibility of an undetected D | | - | |
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SRMCD. Source: ISO 13855:2024 SPE or the machiner
Table 7: Determining minimum depth of a detection zone for a parallel approach. (Average profile of the adult human leg. Measurements in mm) or y
T is the overall system response time for the machine to achieve the intended T2 t.‘SRP/CS + Lt tSRP/CS - Key for image elements and abbreviations from I1SO 13855:2024 Key for additional image elements
risk reduction ' ' - . . . . R
. X de effective detection capability H, height of the horizontal detection zone from the reference plane S separation distance A direction of approach
) _ ; _ _ Where: _ _ : _ is the sum of: _ _ _ _ is the sum of: L _ DESIGN II' El E D,, reaching distance over a vertical detection zone HEB height of the lower edge of the detection zone SPE sensitive protective equipment B,  spacing between individual beams
The mtendgd risk reduction goals_can be.very different and may include amongst others: . T is the o_verall system re_spon_se time used in the calculation to o & !s the response t!me of the input (e.g., §ensor, protectn_/e device...) . t,, is the time related to dissipation of source energy (e.g., pneumatic pressure, (Estimation) | : torercs t, ! tended ik D, reaching distance associated with a protective device from the reference plane SRMCD safety-related manual control device D, detection zone
*  Stopping a hazardous machine motion _ determine the separation distance S * [ istheresponse time of the SRP/CS logic (e.g, PLC, microcontroller...) OB, S8 _ : o : = reduction achieved D, reaching distance through a vertical detection zone H,, nheight of the upper edge of the detection zone T overall system response time H, hazard zone
o Reduc!ng the speed of a machine motion to a certain value . . tsm:/cs is the response time of the SRP/CS (safety-related parts of the o t, is the response time of the SRP/CS output (e.g., contactor, valve....) . ty !s the t!me related to mechan!cal .resp(_)nse (e.g., t|me to travel to a s_afe position...) - Trigger hazardous event » /_)\ Dou reaching distance under a vertical detection zone from the reference plane Ws width of step from edge to detection zone PR reference plane
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W_Ith & [Pl S * by B iz response time of the machinery . ) MEOSEREtMENT — ——El G, distance from the detection zone to the nearest obstruction Hg height of step C] angle of approach to detection zone S, lower surface
«  Disconnecting a source of energy or dissipating hazardous energy ... etc. o is the time related to tolerance factors of the machinery (wearing, (CeTication) H  height from the reference plane K  approach speed

lubrication, operating temperature, load, etc.) Tolerance factors
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POSITIONING OF SAFEGUARDS ACCORDING TO ANSI B11.19-2019 (R2024) SICK
POSITION AND DIMENSIONS OF PRESENCE-SENSING DEVICE SENSING FIELDS Sensor Intelligence.

Consideration of additional factors
for reaching over d, & underd

Consideration of minimal dimensions
to detect whole body access

Determination of
orientation of sensing field

Consideration of presence-sensing

device effective detection capability de Determination of the separation distance D

Determination of the reference plane PR

%5 ) NOT ADDRESSED IN ANSI B11.19-2019 (R2024) Height of top and bottom edges of the sensing field for engineering Determines the factor ddt Each application should be evaluated to determine if a person @ Compare the values of ddt, ddo and ddu
= : and therefore not required, but can still be applied control devices with effective detection capability d, < 120 mm can reach over @ or reach under @ the sensing field.
= .
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L] . . — ] 1 ] L]
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c ° q 0 . 1 X | .
© . of the safety distance D shall be determined based on step height, ste ' ! - vod,  K(T) . . Calculate D according to the formula
o TEL . | . . | P nelgt, step S — | reached by reaching over the vertical g
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o E In front =500 D D Table 3: Minimal dimensions for vertical sensing field to detect whole body access. 1 1 H i 0 0 0
T g see s 20 - 200 - - (which may be adjustable depending on the device) @ Apply Z according to the instructions for use of the
o B Stepping down _ . . .
< % ( sA;eO;i ;’5!;";‘3, | > 500 D F presence-sensing device or the machinery
& = <500 E G Beam numbers and heights above and parallel to the reference plane P, d
o = B inati i . : H : : ; R
% '8 Table 1: Determination of reference plane when reaching toward hazard zone or SRMCD. Source: 1ISO 13855:2024 for presence_sensmg devices with de > 120 mm or undefined e ° o 5 - Not P -
ossipble ot rossipie
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o I
= g B Z % Height of the Height of upper edge of the sensing field from reference plane H_, [mm]
d L] L]
£ 2, #1f--oe- : hazard zone from : Consideration of the supplemental
2 W H,, . . ; 900 1000 1100 1200 1300 1400 1600 1800 2000 2200 2400 2600
> 5 O (Average profile of the adult human arm. Measurements in mm) Hh d iSta nce faCtOT Z
'E 8 'l: [mm] Reaching distance over a vertical sensing field d
é _qc,> <t 2600 0 0 0 0 0 0 0 0 0 0 0 0
(D)
) 2500 400 400 350 300 300 300 300 300 250 150 100 0
S = = e T | AR G S © Reaching through a sensing field with d_ < 64 mm Supplemental distance factors to be considered include, but are not
= % o No. of to the reference plane [mm)] Spacing with dimensions [mm)] € 2400 550 550 550 500 450 450 400 400 300 250 100 0 limited to:
) |q_>§ Beams #L(H,) 42 43 44 8 Height Width 2200 800 750 750 700 650 650 600 550 400 250 0 0
- ®© eig i
[&) - s — . .
s S5 < y 30; — T — T ddt =3.4 (de — 7) but not less the O 2000 2B | sao [ sy fese fene | et ) fhu ) eeu fate f o | O] o Z, = supplement for general device measurement errors. Depending
~ 9 < < < < < ot restricte ot restricte . . . .
T 5% VERTICAL ORIENTATION . 200 2900 <1500 - 600 Notrectrioted  Not reetrioted 22000 1100 1100 950 950 850 800 750 850 O O 0O O on the application, this measurement error of the device may
= < < < - < ot restricte ot restricte . . . . . .
g8 2L Use the blue boxes for subsequent steps . _ 1600 B e N T T result in position uncertainty of various elements in the sensing
S5 0 T q P 2 <300 <900 = <600  Notrestricted Not restricted
0 O = = = ) ) . . 1400 1200 1200 1100 1000 900 850 650 0 0 0 0 0 field:
f "('—J tqn)D 1 750 - - Not restricted  Not restricted @ Reaching through a sensing field with 64 mm < de < 600 mm 1200 1200 1200 1100 1000 850 800 O 0 0 0 0 0 Z
g § © Table 4: Heights above and parallel to the reference plane for general applications (also in public areas). 1000 1200 1150 1050 950 750 700 0 0 0 0 0 0 7 = Supplement o el Eeee] EE AR Er CrerE, T
© s = R . o L
et g % ddt 850 mm 800 el e I B N T 0 0 0 ° ° supplement can be necessary if a retroreflector is in the vicinity
-8 O < 600 1050 950 750 550 0 0 0 0 0 0 0 0 .
S = 0C of an PSD;
et g % H 400 900 700 O 0 0 0 0 0 0 0 0 0
JR i < : .
S o < 200 60 0 0 o0 o0 o o 0o 0 0 0 0 Z_= supplement for lack of ground clearance of moving machinery
- 0 0 0 0 0 0 0 0 0 0 0 0 0 .
= E 3 o _ — (e.g. a vehicle);
2 oo M~ Table 7: Reaching distance over a vertical sensing field ddo.
g _g ©c — Source: ANSI B11.19-2019 (R2024)
< 0o € g Z_. = supplement for the decreasing braking torque of moving machinery
Z 2 > <€ B . > .
x oo ; (e.g. a vehicle), from the manufacturer’s information for use.
< o o . .
S5 o = @ Determine if the hazard zone H , can be reached
O s C <150° >30° b ‘ . . .
2 s reaching under the vertical sensing field
£ 45 ATTENTION ! y g g
© o 4
©
S & o Devices with multiple beams or arrangements of single beams
- O . . . .
2 0 2 180° 0° may present an undefined effective detection capability or an
5) 5 C effective detection capability greater than 120 mm. Such devices
(@)
g 5 5 Angle of or arrangements can be used to detect access of the whole body
= sensing but are not suitable for the detection of upper and lower limbs or V)
o . .
= 52 field small parts of the body (e.g., hand or fingers). H,
E G =<
= @ < . a q . .
qg E *g The application shall consider methods by which such devices or
‘w < < multiple separate beam arrangements can be circumvented.
= O
c =
F 2 9 . -
. ©® O .
S EN . Height of the sensing field  crawling below the lowest beam; S— -
Q ch_> ) (if angled = for the edge furthest from the hazard zone) « reaching over the top beam; ossible ot Possible
N = ¢ * reaching between two of the beams; ' b |
O o O g ’ =D . iy _ — 7 I
= ¥ O . etermine the additional =2d, =0 2= d K(T, .
o § n * whole body access by passing between two beams. dist d du O 0 !
§ 3 © Istance d E | i
Y O H |
% Z ° |
5 S Use the orange boxes for subsequent steps 5 K(T) 5
s ) ,
o . . | |
g = 2d) Stepping down (PSD behind or at the step) | :
< 9Q : :
ISINC The reference plane P that shall be applied for the determination of D, l |
_§ P the safety distance D results from the possibility of an undetected ac- T T G T oD GO The effective detection capability d, shall be appropriate to | o
© -g H, cess to the hazard zone H, 0 1666 the height of the sensing field HS to detect the adult human leg | H, ! e
g— g Table 5: Allowable height of the sensing field (lowest beam) for parallel approach. \ =84
© ‘©
Ly or
g i Scenario Possibility of access Resulting reference plane
o & Undetected access to higher . ;
© . .
'; o A surface not possible Lower surface S| Depth of the sensing field Fd R e e Reaching distance under
o =2 i Py a vertical sensing field d ,,
= T Access to higher surface e reference plane mm
qz.) % B not possible Lower surface S, D H=1000 I : deS 116 [mm] ’ H <40 - 64 < H_, <300
| | <
B S c Un?cetected a';:)(I:ess to higher Higher surface S, iz : . db Sgbo
c surface possible ' ! .
c = L : Calculate D according to the formula
» = Undetected access to lower ' " " H — d <90 300 850
o B D . Higher surface S D z H=600 e
7] surface not possible H L 500 800
§ 8_ E Undetected access to higher I . E ! F E / o d,=34(d,-7) 700
3 surface not possible H | d
5 2 o = d <70
2 < F Undetected access to higher Lower surface S — H=300 e 900 450
E :g surface possible L H=200 I deS 63 1100 0 d = 1200 mm
= Undetected access to higher Table 8: Reaching distance under a vertical sensing field d . ds
5 . surface possible LaETETEES SL H=0 i de =50 Source: ANSI B11.19-2019 (R2024) “
E Explanation of limit values Source | K = 1600 mm/s
§ 50 mm  Average smallest heel width DIN 33402-2:2020-12 Table 60 Distance between sensing field and nearest obstruction F, [mm] [—P|
.9 1000 mm Height difference not easily reached by stepping up ISO 13857:2019 Tables 1, 2 . S
£ 500 mm Height difference that presents a risk of falling ISO 14122-2:2016, 4.23 person can step over and stay in 21200 50 Apply 7 according to the instructions for use of the
'_%) Table 2: Scenario descriptions for reference plane with elevated surfaces when reaching toward hazard zone or person cannot step over and stay in 2900 . . .
— SRMCD. Source: 1ISO 13855:2024 Table 6: Determining minimum depth of a sensing field for a parallel approach. (Average profile of the adult human leg. Measurements in mm) presence'se nsi ng deVIce or the maCh | nel’y
T is the overall system response time for the machine to achieve Tzt +t+t +t +t Key for image elements and abbreviations from ANSI B11.19-2019 (R2024) Key for additional image elements
a safe condition . S - - I t I I t I de effective detection capability G, distance from the protective structure to the nearest obstruction H. height of the horizontal sensing field from the reference plane A direction of approach
o . ) . Where: . . . . . . . . L. . . . . L o G < 2 ‘ ddo reaching distance over a vertical sensing field H height from the reference plane K  approach speed B, spacing between individual beams
The goals of achieving a safe condition can be very different and may include amongst e T is the total yme.used in the calc_ulatlon to determine the_ safety_ distance D o is the reaction t!me of the device interface(s) (e.g., I_DLC, m_mrocontroller...) e t is thfa reaction time _of t_he r_nachme, including: ‘ | Safe condition d,. reaching distance associated with a protective device H, height of the lower edge of the sensing field PSD presence-sensing device D, sensing field (detection zone)
others: . . . . t, is the reaction time of each device (e.g., sensor, protective device...) . t_ isthe feacuo_n t!me of the actuator contro_l system mcludl_ng a delay from the ¢ the time relatgd to dissipation of source energy Higger hazardous event ' achieved ddt reaching distance through a vertical sensing field from the reference plane 7 overall system response time Hz —
*  Stopping a hazardous machine motion ) actuation of its inputs and the system logic initiating the signal to achieve $ o (SIS IS, MRS S ) measurement L d,, reaching distance under a vertical sensing field H,, height of the upper edge of the sensing field W,  width of step from edge to sensing field P. reference plane
o Reduc!ng the speed of a machine motion to a certain value . a safe condition, until the output de-energizes the actuator e the tlme related to mechanical r_e_sponse MEAngE!VIENT T ; ‘ @ D separation distance from the reference plane z supplemental distance factor S, higher surface
0 R('atiucmg the force or pressure that can result from a contact of a machine (tig'ﬁ;mei;;:g’g t;:;:ﬁ:;ﬁ:::{é) llerication) e Tolerane factor E  distance from the sensing field to the nearest obstruction H, height of the hazard zone from the reference plane 6  angle of sensing field relative to direction of approach S, lower surface
with a person ° i i i i
«  Disconnecting a source of energy or dissipating hazardous energy .... etc. (e.g., moving masses, rotating parts...) SIS o BEI SR R S S

condition monitoring system



