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Discussion and highlights of IEC 62998 Standards

ÁIEC TS 62998-1:2019 Safety-related sensors used for the protection of persons

ÁIEC TR 62998-2:2020 - Examples of application

ÁAddressed to safety related sensor manufacturers and integrators of safety 

related sensors into a safety related sensor system.

ÁFor detection of human body and potentially hazardous objects + automation

ÁPerformance classes of sensors and sensor systems are defined in accordance 

with existing functional safety standards (e.g. IEC 62061, IEC 61508 and ISO 

13849).

ÁNew: Outdoors applications ïSensor fusion
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IEC TS 62998-1:2019  Terminology
Detection capability: Ability to perform the detection within the limits of use as specified by the manufacturer.

Measurement accuracy: Accuracy of measurement accuracy closeness of agreement between a measured quantity value and a 

true quantity value of a measurand.

Measurement uncertainty. Non-negative parameter characterizing the dispersion of the quantity values being attributed to a 

measurand, based on the information used

Coverage probability: Probability that the set of true quantity values of a safety-related system measurement information is 

contained within a specified coverage interval. Note 1 to entry: The coverage probability is also termed "level of confidenceñ. 

E.g. coverage probability or decision probability > 

1 ï(upper limit PFH corresponding to SRS/SRSS performance class D) / (the application specific demand rate) = 1 ï10ī6/ 1

Coverage interval. Interval containing the set of true quantity values of a SRS/SRSS measurement information with a stated 

probability, based on the information available Note 1 to entry: A coverage interval does not need to be centered on the chosen 

measured quantity value. E.g. coverage interval corresponding to the coverage probability 1 ï10ī6is calculated as 2 ×4,89ů 

(cmp. standard deviation and required PFH).

Decision probability: Probability that the decision information is correct.

Confidence information. Safety related probability measure that supplements a measurement information or a decision 

information of an SRS/SRSS Note 1 to entry: Confidence information cover coverage probability and coverage interval used if 

SRS/SRSS provides measurement information and decision probability if SRS/SRSS provide decision information.

Demand rate. Number of events that occur in a defined time which cause the SRS/SRSS to perform its safety related function.
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IEC TS 62998-1:2019  Terminology 2

Automation related zone. part of the sensing zone within which specified objects(s) are detected in order to perform an 

automation related function

Detection capability: Ability to perform the detection within the limits of use as specified by the manufacturer.

Safety-related zone. part of the sensing zone within which specified safety related object(s) will be detected 

Sensing zone. zone defined by length, area or volume within which objects are detected and an SRS or SRSS function 

is performed

Systematic capability. measure (expressed on a scale of SC 1 to SC 4) of the confidence that the systematic safety 

integrity of an element meets the requirements of the specified SIL, in respect of the specified element safety function, 

when the element is applied in accordance with the instructions specified in the compliant safety manual for the element. 

Note 1 to entry: Systematic capability is determined with reference to the requirements for the avoidance and control of 

systematic faults (see IEC 61508-2 and IEC 61508-3).
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C.1 ïInterconnection of functions and objects
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Othermachinesetc.



IEC TS 62998-1:2019 Safety of machinery 
ïSafety-related sensors used for protection of person

Sensorfusionto improvesafetyand detectioncapability

6.2.2. NOTE 2 Improvement of detection capability in an SRSS might be achieved by combination 
of 2 SRS sensing zone mounted on different positions resulting in one common sensing zone with 
reduced size. Finally the limits of use should be improved from intended use point of view

Sensorunit 1
(e.g. radar)

Sensorunit 2 
(e.g. lidar)

Objects

Environment

Processing 
unit

Input
/ 
Output 
unit

Signal
informations

Signal
informations

Interference

Physical
property Safety

related
information

Automation
related

information
(optional)

Safety
related
electronic
control
system
/
Machine

Ref: IEC TS 62998-1:2019 6

Redundancycanimprove
- detectioncapability
- performanceclass



Sensor fusion may bring better performance level
IEC TS 62998-1 

PL a

PL b

PL c ςSIL 1

PL d ςSIL 2

SIL 4

PL e ςSIL 3

SRS/SRSS 
performanceclass

Maximum 
accumulated
durationof failure
to dangerper year

A 1 h

B 5 min

C 1 min

D 5 sec

E 0,5 sec

F Responsetime

Limits for failure to danger condition (loss of the 
detection capability) due to environmental 
interference for high demand mode
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Analysis of systematic capabilities during 
design and development to prevent systematic 
faults resulting in failure to danger
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Application specific approaches

Formula 1:

P > 1 - L/D
P=coverage/decision probability

L= PFH; performance class

D=demand rate

General 
conditions



6.2.2  Limits of use after fusion
ÁThe SRSS integrator shall define and document the limits of use of the SRSS considering:

ïdetection capabilities; detection, limits of use, properties, interference, alignment

ïsensing zones; detection capability, limits of use

ïdependability under environmental conditions; regarding normal operation and failure to danger

ïsafety related information; measurement, decision, confidence information (Table 5)

ïSRS performance class; (see Table)

ïresponse time after fusion.

6.2.3 Detection capability after fusion

The SRSS integrator shall specify the resulting SRSS detection capability considering:

ïdetection capability of the SRS;

ïlimits of use of the SRS;

ïphysical properties used for detection by the SRS;

ïpossible interference effects between the SRS;

ïalignment of SRS safety-related information.
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Example:
Environmental
requirements

Environmental

influence

Limits Remarks

Temperature ï40 °C to +40 °C Low extreme occurs for approx. 10 h per year. 

High extreme occurs for approx. 5 h per year 

Change rate of 

temperature  

5 K/min Transition from indoor to outdoor or vice versa will 

possibly give rise to larger change rates 

Relative humidity 95 % 

Rainfall 6 mm/min Extreme rain occurs only for a few minutes /year 

Snow Shall be considered No numerical limits specified in IEC 60721

Fog Shall be considered No numerical limits specified in IEC 60721 

Icing Shall be considered No numerical limits specified in IEC 60721 

Solar radiation  1 120 W/m2 If hood can be used to shield direct solar radiation 

Fauna Insects shall be 

considered, mould growth 

Vibration (sinusoidal) 

amplitude/acceleration  

3,3 mm at 2 to 9 Hz  

10 m/s2 at 9 Hz to 200 Hz 

15 m/s2 at 200 Hz to 500 Hz 

Operation in electrically driven vehicles on flat, 

smooth surfaces 

Vibration (broadband) 

amplitude/acceleration 

1 m2/s3 at 10 Hz to 200 Hz 

0,3 m2/s3 at 200 Hz to 500 Hz 

Operation in electrically driven vehicles on flat, 

smooth surfaces 

Shock (peak acceleration) 100 m/s2 Type I 

Shock (peak acceleration) 300 m/s2 Type II 

Sand 

Dust

0,1 g/m3 

3,0 mg/(m2Νh) 
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Detection
performance
IEC TS 62998-1 

One detectioncause
safetyfunction
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Detection performance 2
IEC TS 62998-1 

Within SRSS sensing zone the 
improvement of detection 
capability after fusion is only 
valid for Object 1. Because 
Object 2 is occluded by Object 1 
only SRS 2 is able to detect 
Object 2 with the respective 
detection capability.

Redundancyacceptance
onlywhenboth sensors
candetect the object
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Example of SRS applied on driveway intersection
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Sensoris at the crossing
and  
not on the vehicle
prosand consΥ Χ



Detection performance 3
IEC TS 62998-1 
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SRS1 is mounted on AGV 
and SRS2 is on the corner. 
SRS2 sends information to 
the AGV using commands: 
normal, slow-down and 
stop.



Example fro IEC/TR 62998-2: 
Container handling equipment for harbour logistics 1
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CHE = Containerhandling
equipmentwith perceptionsystem
performancelevelsPL c and PL d

CHE

CHE

CHE

Operationarea3
Safetyfunctions: PL d
Operationspeed2.5 m/sOperationarea2 (low demandrate)

Safetyfunctions: PL c
Operationspeed5.56 m/s

Operationarea1 (demandrate 1/day)
Safetyfunctions: PL d
Operationspeed2.5 m/s 

Fences, gates, light curtains

Containers

Containers

Fences

Ref: IEC TR 62998-2:2020



Container handling equipment (CHE) application
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Example fro IEC/TR 62998-2: 
Container handling equipment for harbour logistics 2
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SRS = safety-relatedsensor
SRSS = safety-relatedsensorsystem
SRF = safety-relatedfunction

SRS 1
SRS 2

SRS 3

Stop zoneA, stop zoneBSpeedreductionzoneSafetyfunction:

4 m
S0

15 m
S1

20 m

SRS 1
Multi-layerlaser 
scannerPL b

SRS 2
CameraPL b

SRS 3
laser scannerPL d

Fusionof
SRS 1 and
SRS 2

SRF B2 
Reducedspeed
functionPLr c

SRF B1 
Protectivestop 
functionPLr c

CHE controller

SRF A 
Protectivestop 
functionPLr d

SRSS

Measurementinformation
confidenceinformation

Decisioninformation
confidenceinformation

Decisioninformation
confidenceinformation
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Mobile robot with 2 distinctive safety-related zones

23

The mobile robot has two distinctive 
zones, in accordance with ISO 
13482:2014. The protective stop 
zone, where the mobile robot 
performs a protective stop, and the 
safeguarded zone, where a safety-
related speed control function is 
performed when a safety-related 
object is detected. In accordance 
with IEC TS 62998-1:2019, the 
protective stop zone and 
safeguarded zone would be safety-
related zone(s).

Ref: IEC TR 62998-2:2020


