POLSKI KOMITET NORMALIZACYJNY 2024

== 1IEC 61496-3:2018 © 1EC 2018

CONTENTS
FOREW ORD o sussmsns s sosssns s s s e e 45T 5 5080 000051038 T 5 T e S s e ST o e 5
INTRODUCTION e imstostmmsms sossmasmmns smmsms s s o suas s s s G s eeh g leianss 7
1 O OO ot s i A T A A T S A S S 5 SRS s AT B 8
2  NormatiVe TETETEIMORS! wuuussumumuus s smun s s s i sy siis Saimss somamsis anin ks Gsspamsns Sgansg g asion 9
3 Terms AN AETINIMIONS s s s smsmsan o s w506 e o S ST s e 1 9
4  Functional, design and environmental requirements ............cccooiiiiiiiiii 11
4.1 Functional reQUITEMENTS:: .. vsuwss e semisn asmmnsmesmss gesmssioss siisins s s easss sens ssmmss e 11
4.2 DESIgN TEGUITETNENTS wus wuss snsn snminns s amssssin dssiss #55us 555 o8 5 538 TEESH LS Senssapas R s oS 12
4.3 Environmental reqUIr€mMENtS ...........ooiiuiiiiiiiiiii e 22
B TTEETNTNG sriessrsmiin s it oot 50K, . T 0 0 R 5 s 25
5.1 GOMET A 5 cosmmssismnsss svosrmns e sossmsrses oo oo s Sl 5 T A e A e AT I 25
5.2 FURCHIOMAI OIS v srmtimmnims sissmins e s 8T 55 S S B R A B S S0 26
5.3 Performance testing under fault conditions ...........ccoooiiiiiii 36
5.4 ENVItONMENtal VESES uuumen smumomonmsn s s sumisssiewsie s s miss s s mespiss s i s o s i es 37
6 Marking for identification and fOr Safe USE ... sssusssnssn sossmns drs sususiss sowss syrsisssssmnsus amasass 56
6.1 GO ETANL . v it s i A e B ST s S ST S e AP i s s 56
7  AccOMPaNYING AOCUMEIIES ...oc.o wmsmemmms summss oo oo 65 055 5a8 SFHEHEEa SRS RS S e s 57
Annex A (normative) Optional functions of the ESPE ..o 59
Annex B (normative) Catalogue of single faults affecting the electrical equipment of
the ESPE, to be applied as specified in 5.3 ... 65
Annex AA (informative) Examples of the use of an AOPDDR in different applications .......... 66
AR TGOTCTA uscunun s siiumtiossm imoam s st e e ew s e s s 15 i 1t o s el s e i 66
AA.2 Example of the use of an AOPDDR-2D on machinery..........ccccocoviiiiiiiiiiiiiiiinins 66
AA.3 Example of the use of an AOPDDR-2D on an automatic guided vehicle (AGV) ”
AA.4 Positioning of AOPDDR-3D in respect of parts of the human body ........................ 69
AA.5 Examples of the use of an AOPDDR ..ottt 78
AA.6 Detection zone angled to the direction of approach — orthogonal approach ........... 81
AA.7 Example for the calculation of the response time of an AOPDDR-2D..................... 83
Annex BB (informative) Relationship between position accuracy and probability of
o2 (=110 N S U O s e S SRR RN Y 84
=] o) [ o itz o] 1 90
Figure 1 — Detection zone of an AOPDDR-2D .........coccviiiiiiiiiiiiic e 16
Figure 2 — Detection zone of an AOPDDR=3D ..c.x: sussusus sossness sunssnmesanns sines dosss sonss ssssrapinssnnsnsess 17
Figure 3 — AOPDDR used as a trip device with orthogonal approach (200 mm minimum
detectable Objett SIZY. «mwwmmvum sssnimmonmun a s s vamamsss oo s e s s omE e Sy A A e s 18
Figure 4 — AOPDDR used as a trip device with orthogonal approach (150 mm minimum
detectable OBJECT SIZE ) xummsmssssommomnssusnssmass osisiiie s o s e e s 5558 AR08 T8 SR RS A AR 19
Figure 5 — Minimum diffuse reflectivity of materials ....cc..: s s arsssmnn s smmsssmmmne sosusssissssisises 21
Figure 6 — Test piece intrusion into the detection zone for test.....................coooo, 27
Figure 7 — Influence on detection capability by incandescent light — Example 1 .................... 31
Figure 8 — Influence on detection capability by incandescent light — Example 2 .................... 32

Figure 9 — Influence on detection capability by light reflected by the background .................. 33




Politechnika Poznanska

2024-06-10

BEZ PRAWA ODSPRZEDAZY
IEC 61496-3:2018 © IEC 2018 -3-
Figure 10 — Configuration for the endurance test — Example 1.................... 34
Figure 11 — Configuration for the endurance test — Example 2 ........................cnn, 35
Figure 12 — Interference between two AOPDDR-3D of identical design (opposite
ATTRNGEIMBINEY, i s s i i 5 5 9516 45005 SO S5 0SS L e SO 8 i Avepip s sl 47
Figure 13 — Interference between two AOPDDR-3D of identical design (parallel
AErAN TSN s ot o e St 7 e s (s G v R T s T T I s i v S s s 48
Figure 14 — Example of an emitting element of an AOPDDR ... 50
Figure 15 — Example of a receiver of an AOPDDR .uiusee cusss snsnssn snven sasssare ss s saman sosessms sssis s 50
Figure 16 — Influence on detection capability by background....................... 52
Figure 17 — Multi-path reflection test (top VIEW)...........ooiiiiiiiiiiiiii e, 53
Figure 18 — Multi-path reflection test (side View) ... 53
Figure A.1 — Reference boundary monitoring — Distribution of measurement values.............. 62
Figure A.2 — Use of an AOPDDR with reference boundary monitoring................cc..c.ooonnn. 63
Figure A.3 — Use of an AOPDDR as parts of a body trip device.......................iiiiinnnn. 63
Figure AA.1 — Example of the use of an AOPDDR-2D on machinery .................ccoeeeeeeininn 66
Figure AA.2 — Example of the use of an AOPDDR-2D on an AGV .............ccoooiiiiiiiiiiiinn, 68
Figure AA.3 — Minimum distance S — Example 1. ... 71
Figure AA.4 — Overall minimum distance S without tolerance zone — Example 1.................. 72
Figure AA.5 — Overall minimum distance S, including tolerance zone — Example 1............... 73
Figure AA.6 — Minimum distance S — Example 2.............cccooiiiiiiiiiiiiiinni e, 74
Figure AA.7 — Overall minimum distance S without tolerance zone — Example 2.................. 75
Figure AA.8 — Overall minimum distance S including tolerance zone — Example 2............... 75
Figure AA.9 — Application example for body detection of an AOPDDR-3D....................... 77
Figure AA10 = LimMited QISTANCE s sumans fusis sossmsn suna sumentvms o nsn shimsme s e ssmsesas o/ asimessiss asimion s 79
FRQUIRE AR = (O VBN AD i e sisrstsssssrs aswsmavis oot 57558 24 G5 FHRE G506 5 55 3 7 S SRR 5 80
Figure AA.12 — Reference boundary monitoring — Distribution of measurement values ......... 81
Figure AA.13 — AOPDDR-2D detection zone angled to the direction of approach —
O gonal APPIOBCH sumwses s s o« wibes s sl T oRas s S s 5k 5oains 5o i e G Gl 82
Figure AA.14 — AOPDDR-3D detection zone angled to the direction of approach —
OrthOGONAL @PPTORCK - i s i s 5855 5551 FAE 168 S35HWEITpiins EAIH SHSISETS SRR TS Sl At 82
Figure BB.1 — Relationship between position accuracy and detection zone ........................... 84
Figure BB.2 — Relationship between position accuracy, detection zone and the
probabilistic part of the tolerance zone — Example 1 .........ccooooiiiiiiiii s 85
Figure BB.3 — Relationship between position accuracy, detection zone and the
probabilistic part of the tolerance zone — Example 2 ...........ccooooiiiiiiiiiiiiiiii 86
Figure BB.4 — Relationship between position accuracy, detection zone and tolerance
ZONE = EXATPIE: (10 et et s a2 sty et 550 5550 e 0 o5 SR 10 Tt S50 LTSt i T i 87
Figure BB.5 — Relationship between position accuracy, detection zone and tolerance
ZONE — EXATTPNC! 2. e i sassisinoson 5555 #5555 805 457565 S50 SON SHE55 TS5 REHGHE 4D OSTTIS SERTS MHAAIR vy SOy Saties 88
Figure BB.6 — POD of a single measurement (logarithmic) for a MooM-evaluation with
RSN &, B0 s s vsonii smmsmainm 5in SR s S i o ot S e oIt S TRt i S A 0 e O SR 2 89
Figure BB.7 — POD of a single measurement for a MooM-evaluation with 1 < M < 50 in
relation to o in the case of a normal distribution..................... 89

Table 1 — Minimum tests required for the verification of detection capability
FEAUITEMENES (S AIS0 4.2.1 2.0 ) e e e e e e e e e e e e e e 28



