2022 HFJE
ISO/TC199 %

ARG E

(PEABOER D 22 MR B3 D AR ML S5 A A AF 5E)

2023 4= 3 H

—ixFEEEAN S AR LR EAS S

-E"ZS wmoOMEE  ZOFEED, BwoMBEZ T CVWET,
https://jka—cycle. jp/




=

KENCBWTIZT TIC PLEMEIT S, EU TIIHEEW O Z 2R E CHH CE~—F 7
HIENEBSH, S OICOBEICBWTS PLER D NIEM O OEM 22 ERNH SN 5
Rl xR ESEREITEBREE L L TTEeER A~ B L TEY 9,

— ., EEBREOE TIX., o5 o022 BEIERICE D % TC (Technical Committee) —
ISO/TC199 (MM D% k) K& OV IEC/TC44 (BEME O 2t —E K MNE) NEE S
., BRICET OB A EBITESNTEBY £,

ZO XD, EHEL BEICBWTHFICAOND Lo I2, KEMOmRT, REMBEL &
HIZHRDOIENERT D MBHAEREFEEHDO —D LAEMTENTEY £77,

e, WMBPEOBMIEEICB VT, TOREMEIZHOVWTIE, EEFOIBIZID & ZANRK
L, EEBGEEFEOZNITHHIBN L oivE Len, 4 H T, W TC TER S
DHMAEII LD & LT, HIEEEOBEMEICIS 7210 Tide <, BEOmH N D DR
KB UONDEAENEL 20 BEBEKE L TOREERRD LN TEY £7,

WMATIE, Rk 44 LV ISO/TC199 D ENEHEHA E LT, F72F 10 4 X Y IEC/TC44
OENFEHEHAKE LT, HEILTEWVWD E LA, AREEX, cAOWTCDHHH
ISO/TC199 = D 2022 FFEDIEFEI R R Z I Db DO TH Y £97,

AKHEEPEREMLO ZZBIHT L9, TERVWELZTNEENTHY £7,

2023 4E 3 H

— AL MR B AT TR A&
= Kk ® K o M

ii



B &

LE Dl —————— 1
13 ISO/TCI99 FRE M E BT ..ottt 2
2 E ISO/TC109 BB A IR .o 3
2. BB R ..o e 3
2.2 ISO/TC199 AL E B A (BMBE. JEFRRD) oo 4
23 BRI R E WG EE B E . ..o 6
2.4 I1SO/TC199 E R E BB . ... 10
2.5 ISO/TC199 E R E B R E I oo 11
3F ISO/TCI99 R R UW G E — & ..o 13
3.1 ISO/TC199 BB B IR I e 13
3.2 EFEIREIE WG BT JISWG ZE BRI e 13
8.3 B R B R R o o s 14
4FE 2022 FEEBERBEBERVF IS HEEDMEAL ..o 17
41 AEEE B EBRRE R EEE R 20
41 B TN T E IR s 20
412 FDIS(EM IR B R ) B o, 20
41,3 DIS (B IR I ) oo 31
414 CO(EERRE) B .o 65
415 NWIP (TR E I E ) B .o 85
416 SROEEAREL) oo e 85
417 CIB(EEERBE) B ..o 91
B1.8 DM oo e 92
4.2 JISTRIEDVER ..o 92
B U e 97

1ii



[FL®HIZ

AR, P4 SRR E S, AFEETE L Z 30FOERE RO L L7572, ISO/TC199
(a2 1%, 48, BN TR SN2 EN (BRMNHES) 2 — Mo s L CRAeT
LOTERL<, ISO & L THRAEOLEME L T XIRE SN, BETIR, Z ORI Z
ISO LT BEEPEITEY 1 7 v Eb D, KATC DERIEEIL. ZNBHEDO AT F o ZARHFLE
7o TG, ZOWA T NMIZEBNT, BKINIEEU S OPSEAZREND Z L1372 <. Fi-/e ik
OBIFIZIE, BOBEZIIUO E L2 EUBSNOEAX OFEBRDBSLE L 725,

ZoZ Lid, EEEE~OBEBR K AR OIEME L T 5 —DFER L L bIZ, AR O
A FUIRD D Z L TE D LD T &AL B%T 5,

ARSI, 1T LT RTRET T TR, BEME L, TORKEREE LTH
AL SN DD TH D0, KEBRD, AREEITHDY - 72 EFEHH L, FDIS 28 1 £, DIS
25244, CD 28 3, NWIP B35 0 {4, SR CEMWIRE L) RN 41 TH VY, CIB (ZEEW
BE) B3I ThoTo, FRRITINBUEIE, AFEEICEAL T 0 ThoTz, HAEEIENE
(JIS) 1ZOWTiE, 2 FDRME R FIT S NI,

AEL, EOEBRBKFEOFERRBELRET LD TH LD,



1E ISO/TC199 H&D M

AT, l%ﬁﬁm%%mo B AEMEESD—>Th D ISO/TCI99 (FEMIE D22 M:)
XIS LT ENEESOERE ZBEDDHHOTHY  JISC (AAEEERERES) »oMmE%it
EREICHBIT HME— @IV\U% 5L ESTh D, AT, ISO/TC199 TH Y % 5 45 Hkk D4
NTCEFTE L, EHESSHREOFR L F L, & & LFECEBERE OB Z EmL T\ D, £
7o, ISO THIZ S 7o Bk 2 [ENBMEIRZE & U TERT 2&F - T Y | ISO/TC199 THA%E
STz EREHIAS Z JIS IR & L TERT 5,

SFEY, KEETIL, FOKREE —OF->TWAHZ L A2EWKT S, —oik, EEHEKEORETH
D, b o —20FNS FHEZEDIEMRTH 5,

[ERS Iz OV T, EWKMBl@%ﬁﬁ?%%?éﬁ%ﬁﬁﬁiﬁﬁ%kﬁ@ ENFi &
EHIT, TCHESLWG ~SINL, EEBEKHEREE LTS, -, Tl ARG EHEH
MR 2 AR R T DIRE b HEE L T D,

JIS JRZE DAERLIZ DWW T, ISO/TC199 TEBSA & U TBFR SNk %2 JIS JRE & L CTERK
THZENFERIEEL > TEHEY, FAIISO & OFAEHIM E L THET D,

B JIS 1L, FlZIE. JISB 9700 ™ A k. JIS B 9705-1. JISB 9703, JISB 9718 72 ¥ ™ B #i
K& LTISZ8051 IZH3%, T TICRITENTWAHIEDHEEL H D,

B D22 VERARIE, RO &9 I B E (LS TnD

O A7 A Bl (EALEHK) — X TOMMEEICHEN TS 2 BABE, &EHRAL O
FRRI T 22 JRE S 2 KRS

OF A7 BB (FN—T"LaMH) — IKELPEMERIZE T T & oLl UL L eB#EY 2 BUE
ERAYS XS

— AT BIHIK—FrEOLEm (BIIE, Labit, RmiRE, By (BT 28

— AT B2HI— el (BIAE, WTFRERERE, X —ny ZIEE ER
FALE, T— ) (BT 5B

O A 7 CHik (BRI IR — M8 2 OFEBOOIFEAE OFEMl 7 L 2R FHZ ET 5
Bk

KERIE, EOBBIEHOL 2RO > 5, A, BEEZTOHMELE LT, fEEE21T>TEY,
TEBI DR B T 2 CHKITED b euy,

ZOE T, ETHARE T oKE A R-T0IC, FRENEBERE LIS JFE S H WG
#% RiE L C. FOEESAHEL T D,

HREMERRIC SV TR, RIS 2 HBE T 20T, ThbbaZRIhiw,



2E [SO/TC199 L=

ISO/TC199 =D b & ERSHMS R S WG & LT,
WEAEJE & [RERICHE B ATFEY AT L O TIH 5 1SO11161 OFFHE A Y495 ISO/TCI99/WG3, %

S DX

T LD

W& NS BRI BEfRS D BR D15 E

5WG %%

B L CEONREN 2 S5 L7,

RENE 2R E T D 72O ISO13855 Ok & 123 % ISO/TC199/WG6, #— K &3k
FT 57—y 7EEOBK TH S ISO14119 DFEZFHEATE Y45 ISO/TC199/WGT., il =

[ERER

ISO/TC199/WGI12 ##&E L. FILENOME % FEhE L7,

JISWG & LTI

776

T, MR

ERED DL T2 D OHIFE TH S 1S013849-1 OFF#HEA Y45 [SO/TC199/WGS, F 7-#%
A D D ISO/TR21260 D5FFH AT YT 5

B L72 ISB9719WG IZDOWTIE, TOMETZ2K& T Lizi=o, L

ZNEND WG ENHY T 5 ERHREICONTE, FTR2—1 22,
2.1 #HSAH

(il

ISO/TC199 4>
(IE HLr FH B5rigs, B T3 o A B P 224
- FERE W B R A A A FSEET)

ISO/TC199/WG3

(FEH - EILFRL A b v )

ISO/TC199/WG6

(4 - R W7 i AT ZEeT)

ISO/TC199/WG7

(EA - o)l B EAEM T E)

ISO/TC199/WG8

(FE-EHELR/ T277A47 2 Ry %))

ISO/TC199/WG12

(A - L EBGRE B T3 B M A%

2A 7 ABK, Z 1 7 BRKEFTE
T 5, 44 HiKEHY,

ISO11161 (FEBAET AT L) OEEE
HS e 2 1Y

% A 7 B #ikk, 15013857 K}
1SO13855 O [E| RS TR 2 12,

X A7 B Mk, 1S014119 F ¥
ISO/TR24119 ZE D [E B M R A 1Y,

% A 7" B MM, 15013849,
1SO13850, ISO14118 %5 D [EFE Mtk 5
AN,

X A 7 B Bk, 1SO21260(HHk D
AEER Y & AN ELRIC B D 2 &
WZB B LT — ) DIERL

B 2—1 ISO/TC199 ENLp<4A#



2.2 ISO/TC199 P& FE B 4% (TR, IEFRRE)

K 4 R

+ A& W mB | EEIESSEEMER R

)T B R errg rr emERautsesT

E il e e -
i BT SV —T  WERER
B | W OB OE 5| WAk 4%

B B R R

A S

[F] g | (HhmE L ReEET =T & K

ik B EETRER LT E

H AR
FECFH PORTR HdR

(A ER R BT 2
HHE

o
K
M
=

(— ) AR TR T3S
Bt AREACE

(—thHHEAReR Y F TS

a = W f ¥
i WOROE e
D) A A R R T2
& K K % v
A HEW WE
IDEC(HQ)
Al tom E B 4
T e - e 4 donEER R
A oo oE SGS ¥ v /X

C&P a2 X7 T 4 T A MW ZRHT VAKX h~F—T ¥

WX A+ xR
=T =TT =T

Fhrha M IABG v /R=—
FABRA A s £

[l vl e | RTINS

4 | EACEEREAR TER

[7] Ao 3 o N e
TIAT v TR EI BB AT AE R

[F] K B B 5L |®v—T7TFT 7 M Bk




K % B
F a7 A= RUx AU i — £ AR
G a0 ¥ A BRI R e L —
VETT I AN RV Y —
TaT7TA T KU UM B EZELR
7] Y W & A KBGICHEE « PESEME SR, B UVRATBE—T 3
VET ARV Y —
WRT LY Fa oW B - EPEATS
Gl = R7)>
& SR BERERISED 3% ZS— |
NERA=EUEX:S
B P Z B
R I e AR T
i LSO - Elzignun (Hi)
A Ry S
= 2 o | NV = I A= =T A T AT LA
2 BRI DAy A CTO% R L
ST P TR
i P
& AT W FUAL PSR
B R R 7 Z A A BUVERT
[ ii5e Ak
& i b BIRAHS  BIBARE AT U R b
= e s MHI VU a2—> a3y 7 uay—XM
o R R e e SR U A s v MRS A —T
7)1 b
Gi i il B )
B oA HATERREAHES  (SAEPEEATES  HRERIEE  HMAE
F7 ok om R PERE
VS - PEMHATEREER  EREYERR  AREME (20224590 L 1)
~ B R PERE
[ A fwoE — s e . - .
BUVEPEMLE  PEMHSMGRE nR v NEGES SRR
EHE |+ B Ok B | (HHAAEMITEESS WEEE
E HOE R M| (AR T SES S NS EE
G L B T | (AR TEAS LR
E BF AP VE B | (k) AR T AL YL R
G OO | (A B AT EEA S (L R




23 EEHAEKEREWGEELE

2.3.1 ISO/TC199/WG3

K % B
oA | ® o om g | TR0 IABmL=—
FARBARATS 5 1 Bl A&
L . )T BB TR et 570 i iR B 5e T
x B | B ok M & . ) o
@RS N—T HE
7] 5 OH M X | EMENREAY VAT ARE TSR BT
7] b FET | BEREREEAY AT AR TSR s
G aOWOR | LRI BEERA Ry
_ IDECH EFEVEL - BaiZe o 4 oo HEED
[F] B oK EOE . I g .
EIBIEAEAL, - e 4 oot NV —T <~ —V v —
FTLua il TABH v/ 8=—
i ﬁ o
i T TR b—T T HES —7 7 PMG
A A =B | MM AR R
TR T
A T o
& ¥ EWAE FEBREE
— Go)Er@Ea RN —3 MR ~—F7 T 4 TR
’ i
" o F Ho~—TT AT R
X/ =AM
[F] X B K & VAT AR A—bA—TarTN—F
A—bA—varF—»h UY—H—
TTF N w ug m | MR  ERERATAR ARRERTE 5 —
s PEHS S AT NEEED L
(—KE) B KSR T3 42
ol ek @
wHE | ek @ Rk -
\ (—*b) A AR K T3 A2
ﬁ E? S %: =~
& P e e
232 1SO/TC199/WG6
K % B
T i A B 7 A A I AT
I N (@@@ﬁ@%ﬁigﬁ f@ﬁiﬁ%' WFERT
AR S NV —T SRR
AA LT K%
% B | # = L . _
Ll S MR
A K KM % 2 | () BARSER LS




K 4 BB
HEL WE
IEJ {%; 7k [@ % IDEC(HQ Bf%*%@'ﬂ: M %gjﬁﬁ/ﬂé 4 &ﬁ%@iﬁzﬂ
EBEUESl « WL 4 RocHEtE SN —7 <~ —T v —
4 3 SGS V¥ /XM C&P a7 T 4 BT ¢ B2 AEHS
[7] frf 5 B — R .
FTUAL Y hvFk—
FLra M TAB O/ R=—
[F] o Rk B, N
FANBAFRAES 55 1 £ E&
I ~—Fry hTa s hwRxP AL N
E % a N2 ==}
& ot T =TT A ATEITN—T =TT g a P HF b
Gl BEOm o oI ~v—Fr v hTuF T hwxT AN
=TT 4 AT AT —F
k= % HEhELI
B E B B Ok
i PR e shusEn s eDXG 1w
H AFRGER
G E? =
& L SA%%*B ki
HZ) El ZIK&%WI%L (W) :&
= = @ &
e i F%%M%LJB;%E
. ( HZ)HZIQ:%%WI%LDK
[7] O W =
R I
N ( HZ)HZIQ:%%WI%LDK
[l T o —
b (L HERESS  ER
2.3.3 ISO/TC199/WG7
K 4 BB
| EREBR TR 7T ATy 7 B
= & el i R
RIS AT HNE R
o . IDECH [ERtEUe(l « W22 4 oo HEtE S
i e .
ERO|E BB B e i R AE S T A sSSP
~ . Frua M 1IAB B i=— PELEIEALS
B B R IABh v _R=—t—T7 4 —FEH ®v—77 1 PMG
Forua M IAB B /R=—
[F] 2ol Rk . . PO
HANBARAS & 1 85 &
_ . o FrauarH®k) IAB 12/ 8=— EEARE
e R iy B
_ v e Eﬁnuu (Hi)
& W SA FEM  HHE
) H T B
%}%% |d:|j EEI E 7.[?& ( * ) ZIK*;{%W %L I~

FRYEEHEEER R




K 4

R

(—Fh) B AR T3E A=

ﬁ E? S ¢%: e =Y
i PR T memen meon
. (— k) B ARSI T 3652
IEJ = G Y’nj:: -
S P R
2.34 ISO/TC199/WGS8
K 4 i) B
TaTIA LT RO N0 R
*+ & Y W F A KIGHFRE - IR
EURAT =gy VTR —U Yy —
. (INEDPEEZ RIS
=} A ] o .
= A W e R — T
i ¥ Ak e % | IDECH [EEMEYE(L - BEL 4 4 YOTHiiEs
ESEREAL - Wi 4 R HitE o N —F <~ —V v —
" w s xmfyfgw C&Pa X7 T 4 BT 4 B2 AH
v Fx—Tr—
Frv @ IAB B i=—
[A] ol ook ; N e
FANBAFRAES 55 1 £ E&
[F] X = 5| M EFEREIN  REIGREZ
R/ MASEERT B AT
G ST
B mo A ICT 25 A% v ¥ RIFE
T a7 A= KT/ BT — e A RE
[F] Ho)l g A sl efE WREesI—7
VET T AN =T X —
N NERA=EUEXTE
[A] A Z _
2B TRfEFEHEL wefmrESR T
H AR AERR
[7] 5 B 9
b H SA FEEE HEE
(—4h) B AR T 358 A
YR H M E )
v ol meemen me
. (—4h) B AR T 2358 A S
A W R \ A
FE O meeen mepo
D AR LA S
e o |COAARREE

Y LHEERD MR




2.35 ISO/TC199/WG12 ZAEBREL

K 4 i) B
= & W HOB B B I¥ESEHEMER PRE
= B | om o @ | COFBMERMER N B R AT
B : BN 2R s —7 HEEER
T IABG v /R=—
] - noak } )
B Sl FABARATS 5 1 Bl A&
_ v pe k= & BEE
5 Wk
i wOARE R Je R REREHEER  BEREZ4 DXG T
I 2 W NPV =y VA= bE—T 4 TV AT LA
R&D{HE L% — CTO = HFHINBCRE %
o kX F Mm% TR T
HIEAER  pESLBAR R
- Eﬂmﬁ%g<mﬂ&mﬁk

IRYECHEERS B




2.4 ISO/TC199 EffEE <Ak

ISO/TC199 D#Fk AR 2 FXIZ~xd, HAE ISO/TC199 DE Fi

T, WG ZRELTWS (WG9 X

17 F LTV, ZMEIL, P AN (Participating member) 26 7 [E, O X >N
(Observing member) 25 71 [ETHERK S 415,
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: Safety of integrated
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General principles for the
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Safety distances and
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Chairman : O.Gornemann
Secretary : C.Thom
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Project leader : K.Tsukiyama
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Secretary : C.Thom
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WG5S General principles for the design of machinery and risk | Kazunari Mr.Tsukiyama
assessment Yoshihiro Mr.Sugita
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Kazunari Mr.Tsukiyama
WG7 Interlocking devices Saori Ms.Taketa
Kazunari Mr.Tsukiyama
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WGI10 Fire prevention and protection Hirokazu Mr.Miyazaki
WGI1 Permanent means of access to machinery Tsuyoshi Dr.Saito
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Safety of machinery - Safety-related
parts of control systems -Part 1: General
principles for design

% 4—3 DISHEXE
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Safety of machinery - Positioning of
£ 202242 /1 23 B~5 1 18 H YO machinery ¢
safeguards with respect to the approach
ISO/DIS13855 T Rk of the human body
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C2022 43 A 17 A~5 A 12 A Safety of machinery - Interlocking
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4.1.2 FDIS(EFRERERE)EE
AAEFERfF 7= FDIS ([EBS MR H&ZE) 13, ISO/FDIS13849-1 @ 1 T - 7=,

(1)1S013849-1 HlfEIL R T L DL ERHEED

Ktk 4, @ Safety of machinery - Safety-related parts of control systems - Part 1:General principles
for design
1 WGS

A BE%E

WG (2 LY 2015 FFIZHIT SNV 3 RAWRT T DBV 2 SN, B4 REFITT D12 DIEHE)
DHERES LTI Y . BIFEIL FDIS EEAHE T « IR S, HBITRDBOREL 2> TWVD, 728,
WEIZ DWW T, ISO13849-1 : 2015 & FDIS ZLt#sd 5 &, FRAZERE L TFOO~@NHITS
SY AR
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@Y7 b T EROEH

@ YU MEREFRIZ 1SO13849-2 DN BN
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OtEEM @ ZRERABEOBINER (ARDZ%E 8, 9)
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E. ZD#hBSEEIE

ARILEOUETIEE T, H-7eBl& 7 4 7 2 & L C NWIP ISO/TR13849-X,PFH calculation of safety
functions for machines using Markov model-based formulas 7% WG8 [ZE W TIEI N TV D,

HEFETlE. WG WTOXLEDLNIEE L., ERRER AT —IIH T 5N TV, IR
FERELURICIRZSN, BRSNS Z N THRENS,

F4—9 27DIS L FDISMBE X

1 Scope

2 Normative references

3 Terms, definitions, symbols and abbreviated terms
3.1 Terms and definitions
3.2 Symbols and abbreviated terms

4 Overview

4.1 Risk assessment and risk reduction process at the | 4.4 Methodology |
machine 4.5 Required information
4.2 Contribution to the risk reduction 4.6 Safety function realization by using subsystems
4.3 Design process of an SRP/CS !
5 Specification of safety functions

5.1 Identification and general description of the safety : 5.3 Determination of required performance level

function (PLr) for each safety function_ (SIL)
5.2 Safety requirements specification ! 5.4 Review of the safety requirements specification
5.2.1 General requirements ' (SRS

5.2.2 Requirements for specific safety functions 5.5 Decomposition of SRP/CS into subsystems
5.2.3 Minimizing motivation to Defeat safety :

function(B&ZEE, 2" DIS TlZ, 5.2.2.10) .
5.2.4 Remote access (B ZFEH, 2™ DIS TlE.
5.2.2.11)

6 Design considerations

6.1 Evaluation of the achieved performance level 1 6.1.8 Simplified procedure for estimating the
6.1.1 General overview of performance level performance level for subsystems

6.1.2 Correlation between performance level_(PL) 6.1.9 Alternative procedure to determine the
and safety integrity level (SIL) performance level and PFHP without MTTFD

6.1.3 Architecture — Categories and their relation to 6.1.10 Fault consideration and fault exclusion

MTTED of each channel, average diagnostic coverage | 0-1.11 Well-tried component

and common cause failure (CCF) 6.2 Combination of subsystems to achieve an overall

6.1.4 Mean time to dangerous failure_(MTTFp) .
6.1.5Di ; DC 1 6.2.1 General
.1.5 Diagnostic coverage_(DC) R D valles

6.1.6 Common cause failures_ (CCFs) ! 6.2.3 Unknown PEHB-values
6.1.7 Systematic failures :

performance level of the safety function

| (63 1%, 2" DIS D 7.5)

7:5-6.3 Software-based manual parameterization

| 7.51 6.3.1General

7:5:2 6.3.2 Influences on safety-related parameters
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1 753 6.3.3 Requirements for software based
manual parameterization
| 7.5.4 6.3.4 Verification of the parameterization tool
755 6.3.5Documentation of software based
manual parameterization

7 Software safety requirements

__________________________________________________________ q-

7.1 General
7.2 Limited variability language_(LVL) and full
variability language_(FVL) '
7.2.1 Limited variability language_(LVL)
7.2.2 Full variability language_(FVL)
7.2.3 Decision for limited variability language (LVL)
or full variability language_(FVL) '

7.3 Safety-related embedded software_ (SRESW)

@M DIS D 7.3 % 731 BT 732 & L CHENE |
L. &) ’
7.3.1 Design of safety-related embedded software(
SRESW)

7.3.2 Alternative procedures for non-accessible
embedded software '

7.4 Safety-related application software

(7.5 1%, FDIS TiZ 6.3 IZ#1T)

(BAFIVEE)

8 Verification of the achieved performance level

9 Ergonomic aspects of design

10 Validation

'10.1 Validation principles 1
10.1.1 General
10.1.2 Validation plan
10.1.3 Generic fault lists
10.1.4 Specific fault lists
10.1.5 Information for validation
10.2 Validation of the
specification_ (SRS)
10.3 Validation by analysis
10.3.1 General
10.3.2 Analysis techniques
10.4 Validation by testing
10.4.1 General

10.4.2 Measurement accuracy

safety requirements

10.4.3 Additional requirements for testing
10.4.4 Number of test samples

i 10.4.5 Testing methods

10.5 Validation of the safety function

i 10.6 Validation of the safety integrity of the SRP/CS
10.6.1 Validation of subsystem(s)

10.6.2 Validation of measures against systematic
! failures

10.6.3 Validation of safety-related software

+ 10.6.4 Validation of combination of subsystems
10.6.5 Overall validation of safety integrity
10.7 Validation of environmental requirements

+ 10.8 Validation record

10.9 Validation maintenance requirements

11 Maintainability of SRP/CS

12 Technical documentation

13 Information for use




13.1 General i 13.3 Information for user
13.2 Information for SRP/CS integration :

Annex A (informative) Guidance Guideline for the determination of required performance level_(PLr)

Annex B (informative) Block method and safety-related block diagram

Annex C (informative) Calculating or evaluating MTTFD values for single components

Annex D (informative) Simplified method for estimating MTTFD for each channel

Annex E (informative) Estimates for diagnostic coverage_ (DC)  for functions and subsystems

Annex F (informative) Method for quantifivcation of measures against common cause failures_ (CCF)

Annex G (informative) Systematic failure

Annex H (informative) Example of combination of several subsystems

Annex I (informative) Examples for the simplified procedure to estimate the PL of subsystems

Annex J (informative) Example of SRESW realisation

Annex K (informative) Numerical representation of Figure 12

Annex L (informative) EMC-immunity Electromagnetic interference (EMI) immunity

Annex M (informative) Additional information for safety requirements specification

Annex N (informative) Avoiding of systematic failure in software-design

Annex O (informative) Safety-related values of components or parts of control systems

Annex ZA (informative) Relationship between this European Standard and the essential requirements of EU
Directive 2006/42/EC aimed to be covered

Bibliography

I FRROR A LERS T, 18I/ 8 MEIE S fEPT

%% 4—10 1S013849-1:2015 & FDIS D FAEE

1ISO13849-1:2015 TREHR=NSFH ISO/FDIS13849-1 TEHEINBFHE

£R
=]

3.1.1 safety—related part of a control
system/SRP/CS

3.1.1 safety—related part of a control system SRP/CS

- 3.1.3 safety requirement specification SRS

3.1.2 category

3.1.4 category

3.1.3 fault

3.1.8 fault

3.1.9 fault exclusion

3.1.11 permanent fault

3.1.4 failure

3.1.10 failure

3.1.5 dangerous failure

3.1.12 dangerous failure

3.1.6 common cause failure/CCF

3.1.13 common cause failure CCF

3.1.7 systematic failure

3.1.14 systematic failure

3.1.8 muting

3.1.15 muting

3.1.9 manual reset

3.1.10 harm

3.1.16 harm

3.1.11 hazard

3.1.17 hazard

3.1.12 hazardous situation

3.1.18 hazardous situation

3.1.13 risk

3.1.19 risk

3.1.14 residual risk

3.1.20 residual risk

3.1.15 risk assessment

3.1.21 risk assessment
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3.1.16 risk analysis

3.1.23 risk analysis

3.1.17 risk evaluation

3.1.24 risk evaluation

3.1.18 intended use of a machine

3.1.25 intended use of a machine

3.1.19

misuse

reasonably  foreseeable

3.1.26 reasonably foreseeable misuse

3.1.20 safety function

3.1.27 safety function

3.1.28 sub-function

3.1.21 monitoring

3.1.29 monitoring

3.1.30 cross monitoring

3.1.22 programmable electronic

system/PES

3.1.31 programmable electronic system PE system

3.1.23 performance level/PL

3.1.5 performance level PL

3.1.24
level/PLr

required  performance

3.1.6 required performance level PLr

3.1.25 mean time to dangerous
failure/MTTFD

3.1.32 mean time to dangerous failure MTTFD

3.1.33 mean time between failure MTBF

3.1.34 ratio of dangerous failures RDF

3.1.26 diagnostic coverage/DC

3.1.35 diagnostic coverage DC

3.1.27 protective measure

3.1.22 risk reduction measure/protective measure

3.1.28 mission time/TM

3.1.36 mission time TM

3.1.29 test rate/rt

3.1.37 test rate rt

3.1.30 demand rate rD

3.1.38 demand rate rd

3.1.31 repair rate/rr

3.1.32 machine control system

3.1.2 machine control system

3.1.33 safety integrity level/SIL

3.1.7 safety integrity level SIL

3.1.34
language/LVL

limited variability

3.1.39 limited variability language LVL

3.1.35 full variability language/FVL

3.1.40 full variability language FVL

3.1.36 application software

3.1.37 embedded

software/firmware/system software

3.1.41 Safety related application software SRASW

3.1.42 Safety related embedded software SRESW

3.1.38 high demand or continuous

mode

3.1.43 high demand or continuous mode

3.1.39 proven in use

3.1.44 low demand mode

3.1.45 subsystem

3.1.46 subsystem element

3.1.47 channel

3.1.48 operating mode

3.1.49 well-tried safety principle

3.1.50 well-tried component
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— 3.1.51 dynamic test

— 3.1.52 plausibility check

— 3.1.53 verification

— 3.1.54 validation

- 3.1.55 skilled person

— 3.1.56 Black box

- 3.1.57 grey box

3.1.58 average frequency of a dangerous failure per hour PFH

2015 R Dk L TERA S TV S HEETS, FDIS i Tl EFRZL B3 S 41TV 5 llEE2S
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% 4—11 ISO/FDIS13849-1 [Zxd HAAAMNSD AV

MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NCt number Subclause Figure/ comment?
(e.g. 17) (e.g. 3.1) Table/
“8 “8 (e.g. Table 1)
JPO | P15 4.3 Design Figure 4 Ed Typo: refer to wrong annex Propose to change;
1 process of From: Annex |
an SRP/CS Evaluate PL To: Annex J
= Category (6,1.3)
« MTTE, (6.1.4)
« DC {6.1.5)
« CCF (6.1.6)
+ Systematic failures [61.7)
» Basic salety principles (IS0 13849-2)
When applicable:
+ Well-tried safety principles  (3,1,49)
» Well-tried components
« Software (7 and Annex 1)
T
JPO 10.6 Last para Ed Example of significant above temperature is Propose to harmonize with current ISO 13849-2
2 written as below;

“...is operated significantly above (e.g. > 10 °K)
the specified temperature of +40 °C,...”

Current ISO 13849-2, cl. 9.3 is wriiten as

Where a device, or component, is operated
significantly above (e.g. more than 15 °C) the
specified temperature of +40 °

Note: IEC 62061, cl. 9.5.2 Note 2 stated also
more than 15 °C as below;

“...is operated significantly above (e.g. > 15 °K)
the specified temperature of +40 °C,...”
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Where a device, or component, is operated
significantly above (e.g. more than 15 °C) the
specified temperature of +40 °C, it

JPO | P90 Annex E Table E.1 Ed Typo: this COU;”“ is not input device (see Propose to change;
revious page :
3 P pag T, From: Input device
Measure i | DCab To: LOgiC
Input device|
checking the monitoring device reaction capability (e.g. watchdog) 90%
by the main channel at start-up or whenever the safety function is
demanded or whenever an external signal demand it, through an
input facility
JPO | P91 Annex E Table E.1 ed Typo: this COU;““ is not input device (see Propose to change;
revious page :
4 P pag Table E.1 continued) From: Input device
e To: Output device
cross monitoring of outputs without dynamic test percentage to be defined depending on
the specific application, e.g. depending
on how often a signal change is done by
the application (see NOTE 4)
JPO | PDF131 | Figure L.1 Allow [C] ED Referenced standard is not correctly described. Delete Year of publication
5 (printed IEC 61000-6-7, 4.1:20+4 Note 1:
age .
21%1) Or re-order year of publication at proper order
IEC 16000-6-7:2014, 4.1 Note1
JPO Table L.1 All the table | ED 2" Column of (hr) is missing parentheses. Add parentheses of last hr > (hr)
6
JPO | P137 Annex N Table N.5 Ed Typo: . P137
7 P138- P137: not on[y Relevarjt flags . Propose to change;
140 P138-140: this column is not “Relevant input”
From: Relevant flags
[Retevantfiage | | To: Relevant outputs/flags
|signat Type  |Info |Remarks |
© 150 2022 - All rights reserved 137
’ Table N.5 (continued) P1 38'1 40
:j:t::?;:::::ssm, Bool NO This release flag is used for subsequent processing. Propose to delete “Relevant inpUtS” llne
OK
Internal Flag #bGD1_  |Bool NO This error flag is used for subsequent processing.
ERROR
See Table N.6 of page 140
Relevant outputs/flags
Signal Type Info Remarks
#bES1_OK Bool NO This relgase flag is used for subsequent
#bES1_ERROR Bool NO :‘his en‘Drgf‘lag is used for subsequent pro-
JPO | P138 Annex N Table N.5 ed Typo: Nr Propose to change;
8

From Nr
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Test cases (failure mode effect analysis)

Nr. | Testor Fault injection Expected result Test result

Safe state and fault reaction

To: No

JPO | PDF Annex N Table N.5 Ed Output naTe in the right coumn is not match with Propose to change;
i r
9 page name in 3 cloumn From: GD1_ERROR
F G To: #0GD1_ERROR
P137 1S bGD1 1 — SF_GUARD _
P138 IS bGD1_2 — GD1_ERROR
| bACKL — — #bGD1_0K
JP1 PDF Annex N Table N.6 Ed Typo: this page is not for “Relevant inputs” Propose to delete “Relevant inputs” line
0 page
P141
Table N.6 (continued)
JP1 | PDF Annex N Table N.6 Ed Output name in the right coumn is not match with | pron6g6 to change;
1 age name in 3" cloumn
pag From: GD1_ERROR
P141 F G To: #0GD1_ERROR
IS bGD1 1 —|SF-GUARD _
1S bGD1 2 — — GD1_ERROR
I bACKL1 — — #bGD1_0OK
JP1 | PDF Annex N N.2.4 Input | Ed Duplicate statemet. (Green markded) Delete not green highlighted paragraph, and
2 page information renumbering Note 2
P134 from the 1st sentece is slightly different, and wrong;
specification
of hardware
design
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“If all safety-relevant requirements of the
manufacturer of the safety PLC (K1) used are
complied with,

the simplified V-model is sufficient, see Figure 14
b).

If all safety-relevant requirements of the manufacturer of the safety PLC (K1) used are complied with,

the simplified V-model is sufficient, see Figure 14 b).

Those represent pre-designed provided by manufacturers.

The converter (drive T1) provides the integrated safety-related sub-function STO (Safe Torque Off)
according to IEC 61800-5-2

NOTE1  The parameterisation of the converter is also, in general, within the scope of this document and the
validation process, but is not shown in this example.

If all safety-relevant requirements of the manufacturer of the safety PLC (K1) are used, the simplified
V-model is sufficient, see Figure 14 b)|

Those represent pre-d d provided by manufacturers.

The converter (drive T1) provides the integrated safety-related sub-function STO (Safe Torque Off)
according to IEC 61800-5-2.

NOTE2  The parameterisation of the converter is also, in general, within the scope of this document and the
validation process, but is not shown in this example.
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4.1.3 DIS(EEHEER)

AR X7z DIS (EBSHRERZS) 1%, ISO/DIS13855 &N ISOR2™M DIS14119 D 2 T -
7=,

(1)I1S013855 AT DIEAEEICE I REHEMDCIERSD

Jik 4 : Safety of machinery - Positioning of safeguards with respect to the approach
of the human body
Y WG6

A BE%
BATHR BT DN RS 2 R T A 70, SETIEX A FEMT 5 2 &S WG6 L D 2R X
. BAEIEDIS HENK T L, A[ikEShTWn5,

LU 6, 2 A 2 MLUFRIZHEERE A 23020 . FDIS [BIf 1 DB L 72 > TE Y . DIS LIFED
AN SCEIT R, Zo7d, LUF, EEONEZFHET 5,

(DANSIB11.19  (Performance Requirements for Safeguarding) % X— R KIEZR RE L #X 5,

OHBIkE# A FIVZET : Safety of machinery - Positioning of safeguards with respect to the approach
speeds-ef parts-of the human body

QOHFEORE L “minimum distance “% “separation distance” (2% 5

@R R b =S BEANTE 256 L ZEVERIIN TABBRM SN TITHETE ., 2ZRDNH

%6
©®/3F7 A—% Z,/Supplemental distance factor #£5 (U VEHIT T | 7 L —FMHaESH (L)
S= (KxT) +Dpst+Z
* Dps 1, 2010 #ERROD CIZR%E T D,
®dynamic separation distance (B EhEtk D2 2ERHE) DORRGT

F7-. ZOHBETHO LN TWAT Ya—F 2 — K (1600ms. 2000ms) ([ZOW T, ZED
T-ODBESF NIRRT LD, BETD RIAIRT 2,

ek, ALEDODISIZOWNTIE, £4-3 KO TOBIZH/RTEY, 202242 H 23 H~5 A 18
HHIRCREIMG S, BARNSIZ, 2 A2 MEEKATEEZER T,

FDIS M [EIff TV, MEFEERSEICEHE L7- DIS DBk EFEK 4—12 12,
ISO13855:2010 & DIS & O it 23 4— 13 ICH#8T 5, £7-. DIS BT L7-AARND
DaA ME, F4—14 L LT, F-IcB#Ek+ %,

ISO/TC199/WG6 (28 T, ISO13855 OF 2 RAZVER T <<, T E CTITROLEENEMF S
TW5,

« CIB %2 (ShET1ES4EER) 1 20194E 11 H 15 H~12 A 27 H [BHA : B ki) ]
cCD#E 2021 -3 H 1 H~4 H26H [HA : X My (Afk) ]
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*DIS#ZE : 202242 H23 H~5 A 18 H [HA : = A MP&E R (ATR) ]
* FDIS [FIf} 55

B. #EREE#R@ (DIS #E# T, FDIS EIfH#F5)

CIB = WD CD [EIft+ DIS [EIf} FDIS [Elf+ IS
2019-11~12 2021-03~04 2022-02~05
o [E AR cWG6 1B | - BHAEE - foxt « AAEE ROk
o REE . AR WTCHESESE o i EL . AR o fEE . AR
7@0

C. COXENDBERE

EO AR UL D BRUGTOHEICIESNT, ZOEELZED TWD, 72k, ACEIL DIS
BERHE T LTEY, FDIS FfMFEH OB CTH 5D, DIS BefEToa A MLBEZ S L, WA
DUFTEATo 27280, LEOWEIZ DWW TIEDIS & FDIS (28T, THH O AR DTN
bHZENTERINS,

% 4—12 1SO/DIS13855 ) B

1 Scope

2 Normative references

3 Terms, definitions, symbols and abbreviated terms

‘3.1 Terms and definitions | 32 Symbols and abbreviated terms |
1 3.2.1 Symbols

3.2.2 Abbreviated terms

4 Methodology
41General 1433 Dimensions within the safeguarded space where |
4.1.1 General ! persons can remain undetected
4.1.2 Static and dynamic separation distances 4.3.4 Specific requirements for ESPE
4.1.3 reference planes 4.4 Reaching distance to safety-related manual control
4.2 Assumptions devices
4.3 Consideration of whole body access 1 4.5 Specific procedure for ESPE
4.3.1 General 4.6 Speed and Separation Monitoring

4.3.2 Openings defined by the physical obstruction

5 Separation distance calculation

5.1 General 1 5.5.1 General

5.2 Separation distance S 5.5.2 Reaching distance in applications initiating a
5.3 Approach speed K safety function

5.3.1 Approach speed of the human body 5.5.3 Reaching distance in applications not initiating a
5.3.2 Approach speed of mobile machinery ! safety function

5.4 Overall system response time T 5.6 Supplemental distance factors

5.5 Reaching distance factors associated with a
protective device Dps :

6 Dynamic separation distance
6.1 General 6.3 Dynamic separation distance for known human
6.2 Dynamic separation distance for unknown human | direction of approach

direction of approach
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7 Consideration of the direction of approach to a detection zone

8 Orthogonal approach to a detection zone

______________________________________________________________________________________________________________________

8.1 Determination of the reaching distance for an : 8.3.5 Multiple beams

orthogonal approach to a detection zone 8.3.6 Indirect approach — Path restricted by obstacles
8.2 Reaching over a vertical detection zone ! 8.4 Reaching under a vertical detection zone

8.2.1 General 8.4.1 General

8.2.2 Vertical detection zones without additional 8.4.2 Reaching under a vertical detection zone with
protective structures (de + Hdb) <20 mm

8.2.3 Vertical detection zones with additional | 8.4.3 Reaching under a vertical detection zone with
protective structures lower edge height 20 mm < (de + HDB) <40 mm

8.3 Reaching through a vertical detection zone 8.4.4 Reaching under a vertical detection zone with
8.3.1 General ! lower edge height 40 mm < de + HDB and HDB < 300

8.3.2 Reaching through a detection zone with effective mm

detection capability de <20 mm 8.4.5 Reaching under a vertical detection zone with
8.3.3 Reaching through a detection zone with effective additional protective structure

detection capability 20 mm < de < 55 mm 8.5 Cycle re-initiation of machine operation
8.3.4 Reaching through a detection zone with effective | employing active opto-electronic protective devices
detection capability 55 mm < de < 120 mm with control function

9 Parallel approach to a detection zone

‘9.1 General 1 9.4 Depth of a detection zone for a parallel approach |
9.2 Height of a detection zone for a parallel approach 9.5 Distance from the edge of the detection zone to the
9.3 Reaching over a detection zone for a parallel nearest obstruction

approach

10 Two-hand control actuating devices

shrouds

11 Single control actuating devices

11.1 hand-operated single control actuators i 11.2 Foot-operated single control actuators

12 Interlocked movable guards

12.1 General + 12.2.2 Calculation of the opening size e for interlocked
12.2 Interlocking devices without guard locking movable guard with interlocking device with rotary
12.2.1 General cam actuated position switch

1 12.3 Interlocking devices with guard locking

13 Pressure-sensitive edge/bumper devices

13.1 General + 13.3 Device profile selection for transient contact

13.2 Device profile selection for quasi-static contact

Annex A (informative) Achieving intended risk reduction

Annex B (informative) Measurement and calculation of system performance to achieve the intended risk

reduction

Annex C (normative) Single and multibeam systems Number of beams and their height above the reference

plane

Annex D (normative) Supplier information for time and distance to achieve the intended risk reduction

Annex E (informative) Variable key for determining separation distance for safeguards

Annex F (informative) Time factors in the overall system response time to achieve the intended risk reduction

Annex G Explanations of the Formulae and Values used within the Standard

Bibliography
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D. REAEIZTOLT

ISO13855:2010 & ISO/DIS13855 DA O A2 FRIC AT, 72d, FCIIREOREFFO L %2R
TOHTHY, MAOEOOERKEER LIZENThHDH, 20D, FUOLRENE RS, £
72, DIS 2 A2 MRETEME T, FARLIEENRINDLAEERS S Z L ATz T,

% 4—13 1S013855:2010 & ISO/DIS13855 &M X 12T £ #E0% (B = <)

ISO/DIS13855 (23831 BB, R A% (s, MBEERL)

Lxt & L& | RpdBMEhiz,
T HLEE | (DEIHRI=y U RuX—
b5 ) Q) v VI E

2. FEYEH | ARV—Z NI R 2T D5, AR (HOES~ELIRY ) 2EET 5
GERDh, mSeEETLMEND 56 HIZIBEMS 2R 1 2 v TaRXink
Rg e EFEHEG L L BB T OLER D D,

Table 1 — Determining Reference Plane with elevated surfaces when reaching toward Hazard

Zone or SRMCD
) i Height of Step Width of Step from SPE
Direction of Ap- | gpE 1 6cation to Step H, W,
proach
=50 mm? =50 mm?
21000 mm? A A
In Front
Stepping Up <1000 mm? A A
(see Figure 2 a)) ) >1000mm? B i
At or Behind
<1000 mm? B C
2500 mm ¢ D D
In Front
Stepping Down <500 mm*© E E
(see Figure 2 b)) ’ =500mm¢© F G
At or Behind
<500 mm ¢ E H
Scenario Description Reference Plane
A Undetected access to higher surface not possible Lower surface
B Access to higher surface not possible Lower surface
[ Access to higher surface is possible Higher surface
D Undetected access to lower surface not possible 4 Higher surface
E Undetected access to lower surface not possible Higher surface
F Undetected access to lower surface not possible 4 Higher surface
G Access to lower surface is possible # Lower surface
H Access to lower surface is possible Lower surface

SEHPEHT | 3. 2FOETIZ OV TIE, 1S012895 & LTHE SN A Z ERFHE SN TV 5,
ZOHEED 415 (1) B,

3. Hi#E WORFESEESND,
1S013855:2010 ISO/DIS13855
3.1.1 actuation —

3.1.2 overall system stopping performance |3.1.1 overall system response time 7'

T

3.1.3 detection capability d 3.1.3 detection capability d

3.1.4 electro-sensitive protective equipment | 3.1.4 electro-sensitive protective equipment
ESPE ESPE

3.1.5 indirect approach 3.1.5 indirect approach

3.1.6 circumventing the detection zone —

3.1.7 termination of the hazardous machine —
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function

3.1.8 detection zone

3.1.6 detection zone

3.1.9 minimum distance S

3.1.7 separation distance S

3.1.10 intrusion distance C

3.1.8 reaching distance associated with a
protective device Dps

1 R CHEER OVEFR Ty, Fi
THOHEE LT, WHILT,

3.1.2 response time .

3.1.9 reference plane

3.1.10 span of control

3.1.11 safeguarded space

3.1.12 whole body access

3.1.13 safety-related manual control device
SRMCD

3.1.14 single control device

3.1.15 industrial environment

7 2010 £/ & DIS I2BW T, [F—n A
FEELINDARESER D S,

HTHOERPEE SN TV HFENH D,

4. LR
Y
IR B o 5
VNN

(OGR4t (Safety distance) 73 “WRBfERERE (separation distance) [ZZE W S#17z,

(2) % =R E PR RRRfE D FEA A 20

WIZETE INT-,
1SO13855:2010 ISO/DIS13855
S=(K XT)+C S=(K X T)+Dps+Z

S=minimum distance, in millimetres (mm);
K= parameter, in millimetres per second
(mm/s), derived from data on approach
speeds of the body or parts of the body;
T= overall system stopping performance, in
seconds (s),

C= intrusion distance, in millimetres (mm).

S =separation distance of a safeguard

K = maximum speed that a person can
approach the hazard

T = total time to achieve the intended risk
reduction

Dps = Reaching distance associated with a

protective device

Z = supplemental distance factor(s)

5.8 A/ v
AT hiE
1EERE (T)

DX NN T A=F LS iz,

1SO13855:2010

ISO/DIS13855

T=t1+1

T=za+ato+oH+tRt+mt+

T = overall system stopping performance;

1 = maximum time between the occurrence
of the actuation of the safeguard and the
output signal achieving the OFF-state;

t, = stopping time, which is the maximum
time required to terminate the hazardous
machine function after the output signal

from the safeguard achieves the OFF-

T = time value used in the calculation to
determine the minimum distance
tsprics = response time of the SRP/CS or
SCS, comprised of: t; = response time
of the input (e.g., sensor, protective
device)

. = response time of the SRP/CS or SCS

logic
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state. The response time of the control to = response time of the SRP/CS or SCS

system of the machine shall be included | output

in 72. tug = response time of the machinery
element comprised of:

tp = time related to dissipation of source
energy

tr = time related to mechanical response

tm = time related to mechanical inertia

tr = time related to a tolerance factor for the

machinery, if necessary

t[ = tL ™ to T tD — tR — tM
= tsrp/cs tug |
g T
5 l
Trigger In}tael;dear‘i Risk
eauction
Event Achieved
L T ;
! l
] |
z | ’ Measuring Device v . |
Start T Completion T:
B L e e PR |
= . T measured _ te
=
——— e e — . —_ T— —_—————————. —_—
Figure 6 — Relationship of factors of T
6. BRE | BENFT-ITBINE T,
i (WA DR BAHDSE
A X = the distance the hazard travels over the total time to achieve the intended risk
reduction.
S,K,TDDS,}. X Z 1%, ED 4 S
Q)N DEE TR SEER D56
§ =452 + 852 —2x Sy XSp Xc0s(f) + Dpg + 2 (15
Su = movement of the hazard (robot) from TO until standstill at T1, from its
current speed vM, the braking capability —a, and the overall system
response time T
SP = movement of the person from 70 until contact at 71, assuming a
constant speed of 1 600 m/s (SP =1 600 m/s x T)
7.ESPE — | (1) L7 &# 2 ToiE[H
T [EL X (B OiBIfrEMEm e L AHERL

QBMREMEM N o D hE EHEL
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(2) AR
[HRK CliE. RO KA THIHBE N ED STV 223, DIS TiEMHEEI DR NEDL Y |
T T DL E IRBEEEE R B, —3, BRIz,

ISO13855:2010 ISO/DIS13855
HEES | OS= (2000xT) +8 (d-14) (3) 20mm | OS = (2 000xT) + 8 (de—14) (23)
40mmPL T | 100=S=500 DA LIF | OS = (1600xT) + 8 (de — 14) (24)
*d I, O R TH-o T B2
W, - WAL, BIHAES) 40 mbl T
OS=(1600xT) +8 (d-14) (4 ERC,

S=500 DA
de=sensor detection capability

K EFHLTEHE L S 23500 | 20mm | OS = (2 000xT) + 3,4(de-7)  (26)

mm #8556, Rextmc | 8 OS = (1600xT) +34(de-7)  (27)
x5, ZOHA. S ORMEX 500 | 35 mm
mm IR 3, 4(de-iE, 48 mmll -
- J SRR BREAREY) 40 mEL T
d=sensor detection capability LFIC,

R gE $=1600T+850 (5)

40If'mﬁ' 70 55 mn | OS=(1600xT)+850 (28)

m2h T # 70 AT, RAICLY FORA
mm PL | BERED LRV E
*

o v | OS=1600T+850 - (5) OS=(1600xT)+850  (28)

— A E— A MBI, 400 mmLL T,

B o— v | OS=1600T+1200 (6) /AP

— A 4.3 2E OHHL (whole body access) (231>

T, WHBUEIND,

*500 mmLL T D & OB Okt LT oAl
. 2oL HEmICH L CHITE 72D 200 mm
DESITHRET D,

M 82 8 | S=(KxT)+Dpr=11+R2+13 | EHALL

bl

A FrboEl (Thz< <5)

F VBRI S, TEEISHRIET D BRO SEER 2> b BN X G £ TO DS, kOO
~@iyEsh, ApENEnT,

Hpg <300 mm (PRI 6 FOMAXEE TOES)

Hpg = Vertical distance of bottom edge of detection zone from reference plane
@ (de+Hpp) =20mmDHE :
S= (1600x7) +8 (d.+Hpp—14)
@20m< (d.+Hpp) =40 mDILHE :
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S= (1600x7) +3.4 (d.+Hps—7)
@40 m< (do+Hps) =300 mD4
ToOREZHEHT 5,

Table 4 — Horizontal reaching distance when accessing under a vertical detection zone with
40 mm < d. + Hps and Hpg < 300 mm

Vertical distance of hazard zone from Reaching distance toward hazard zone under a
reference plane vertical detection zone
Hyu Doy

0 850 mm
300 mm 850 mm
500 mm 800 mm
700 mm 700 mm
900 mm 450 mm

1100 mm 0

@IBIMRERE S & 256
ToREZEMT 5,
Table 5 — Horizontal reaching distance when accessing under a protective structure with
120 mm < Hp < 180 mm
Vertical distance of hazard zone from reference Reaching distance toward hazard zone under a
plane protective structure
Hy Dgy

0 900 mm
200 mm 900 mm
400 mm 900 mm
600 mm 900 mm
800 mm 800 mm
1000 mm 600 mm

1200 mm 0

Hu = Vertical distance of hazard zone from reference plane
DDU =reachinf distance when reaching under a vertical detection zone

Dgu = reaching distance when reaching under protective structure

(DHHEHBEHERT AOPD % ff Fl 4~ 288k D31 7 VBl D P b ED
EHEL,

8.ESPE 2010 4EAR Tl 222 EEE WRBEIEBER AL D 7= DI FTORD & - 7273, DIS Ic o #kix

—FATE | A2,
[ S=1600 T+1 200
(O Xk o & &

Hp=15% (de—50) fH.L., 1000 mm=Hp>0

1

2
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(Q)F 5 DX 2 i 2. B B
DIS (20T 7w,
@A OES (EX)

S 5
Z Dps KT z i Dy i KT
1
1
Fy Gy
A ]
3
b 2 2
/_.é// 5
Gp =70 mm Gp <70 mm
Fp2 1200 mm Fp 2900 mm
a) Person can step over the detection zone b) Person must stand within the detection
undetected zone (in this example 5 begins closer than F;))
Key
1 hazard zone Gp distance between detection zone and nearest obstruction
2 reference plane S separation distance
3 AOPDDR K  approach speed
4  AOPD T  system response time
5  PSPD mat/floor Z  supplemental distance factor

Dps reaching distance associated with a protective device
Fp  depth of horizontal detection zone

SRR L e b IEWGEMR OHEE Go (Hp 352 5T 58)
Gp=Hp/15+50

tﬂ—p—q.--u-u."u- /2

| ]

9. T
1 i) £ 2
&

2Rl REEEEE DN EE I N TV D,
2010 B & DIS TlE. & biTWT 7 F o= —Z )b IEfRKI £ o/ ERES 1%, &

Lo TS,
1SO13855:2010 ISO/DIS13855
S = (1600xT) +250 S=(1600xT)+550

FREERLE O DSIEIL, EHER L,

WYL - T, FIIFO—EAERKIBICEZE ST D AReENT 7 Faxz—4 %
BIEL T AMIE 2R T 254, S A 100 mm RiEZ2520EFET C 2 0 mm
FCEMLTH LV,

39




10. ¥ v | FEEMCED, ROXDBEINIHTW5,
7Vl A | S=(1600xT)+2200

T F 2

X

11. > 7 | FELEMEn, IRORDBIMEATND,
N7 b S=(1600xT)+2500

il 7 2

F oz —

i

12. A > | (DH— Fhaggre L

H—n LA RRREREERERE A2 < BT 2 L, AL, Der (IHRUTILC) X, 1SO13857 @
7 AEE RADHEBBTHZ L Lo TND,

1S013855:2010

ISO/DIS13855

D22 A/ b e e
S = (1600x7) + C

C=safety distance taken from Table 4 or
Table 5 of ISO 13857:2008

Oz 4= e/ Al R A X
S=(1600xT)+ Dgr
Dgr=reaching distance through a

protective structure taken from ISO
13857:2019 as described below.

@H— FHBA < B
ToRIE, MEECTHEHINLTWD,

t=e/v

t3=opening time

e is the opening size, in millimetres (mm);
v is the speed of the opening motion of the
power-operated interlocking guard, in

millimetres per second (mm/s).

@H — FA3BA < el
TEMRZ

@B 0 ~HE
EMOOIZrENL DRIk ->T, F
oA BEME Tz,
Fo. HEY VL LTE6 MBS
ni-,

E=(Gwxsin(w))-Gr

w=actuating angle

Gw=width of interlocked movable guard
Gr=thickness of interlocked movable
guard

e=dimension of the opening in the

protective structure (slotted)
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TORIL, FHIGEMENT SO T, 1S013855:2010 121720,

Table 6 — Sample calculation of b for typical hinge switch actuating angles w

Width of Actuating angle of hinge switch
interlocked w
guard/
barrier 3° 4 5° 6° 7° 8° 9°
Gy b=G, sinw

100 mm 5,2 mm 7,0 mm 8,7 mm 10,5 mm 12,2 mm 13,9 mm 15,6 mm
200 mm 10,5 mm 14,0 mm 174 mm 20,9 mm 24,4 mm 27,8 mm 31,3 mm
300 mm 15,7 mm 20,9 mm 26,1 mm 31,4 mm 36,6 mm 41,8 mm 46,9 mm
400 mm 20,9 mm 27,9 mm 34,9 mm 41,8 mm 48,7 mm 55,7 mm 62,6 mm
500 mm 26,2 mm 34,9 mm 43,6 mm 52,3 mm 60,9 mm 69,6 mm 78,2 mm
600 mm 31,4 mm 41,9 mm 52,3 mm 62,7 mm 73,1 mm 83,5 mm 93,9 mm
700 mm 36,6 mm 48,8 mm 61,0 mm 73,2 mm 85,3 mm 97,4 mm 109,5 mm
800 mm 41,9 mm 55,8 mm 69,7 mm 83,6 mm 97,5 mm 111,3mm | 1251 mm?2
900 mm 47,1 mm 62,8 mm 78,4 mm 94,1 mm 109,77 mm | 1253 mm? | 140,8 mm?
1000 mm 52,3 mm 69,8 mm 87,2 mm 104,5mm | 12,9 mm?2 | 139,2mm?2 | 156,4 mm 2
1100 mm 57,6 mm 76,7 mm 95,9 mm 115,0 mm | 1341 mm? | 153,1mm? | 172,1 mm?
1200 mm 62,8 mm 83,7 mm 104,6 mm 1254mm?a | 146,2mm?a | 1670 mm? | 1877 mm?b
1300 mm 68,0 mm 90,7 mm 113,3 mm 1359 mm? | 158,4mm?2 | 180,9 mmP | 2034 mm P
1400 mm 73,3 mm 97,7 mm 122,0 mm? | 146,3mm?2 | 170,6 mm?2 | 194,8 mm?® | 219,0 mm?
1500 mm 78,5 mm 104,6 mm | 130,7mm? | 156,8mm?a | 182,8 mmP | 208,8 mm?P | 234,7 mm?

a  Ifresulting opening e > 120 mm, access of other parts of the body is possible. See ISO 13857.

b Ifresulting opening e > 180 mm, whole body access is possible. See 4.3.

Q) — KEEEH v
ROLEDHFBEMS N TND,
Where a time delay feature is used to release the locking feature of an interlocking device
with guard locking, the time delay shall not be less than the overall system response time T to
achieve the intended risk reduction. Where the time delay is less than the overall response
time, additional distance shall be applied between the interlocked guard and the hazard zone
to ensure persons cannot access the hazard zone before the intended risk reduction is

achieved.
13. Eh | FHETENER TV,
B > | NRIL, ISO/TS15066 DMft/EE A Z85F LT3, Bl xiX. ISO/TS15066 DX A2, #
DR A3 (A, FALE,
IN—
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& 4—14 1SO/DIS13855 (233 BB AMNSDOAAUE

MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NCt number Subclause Figure/ comment?
Table/
g 17 g 3.1
(e 17 cg ) (e.g. Table 1)

JP1 ge Since this draft includes some significant
technical issues, Japanese mirror committee
disagrees to its circulation as FDIS and suggests
editing the 2nd DIS in reflection of the comments
submitted at this ballot.

JP2 All including ge “Height” and “vertical distance” are used in this Replace “vertical distance” with “height” for

keys of document. consistency.
figures

JP3 01 ge Pressure-sensitive devices (ISO13856 series) Changing the order of the listed items by group.
should be grouped for readability. Move b) to e) and re-order other items.

JP4 02 ge ISO 7250-3:2015 should be moved to Move ISO 7250-3:2015t0  “Bibliography”.

“Bibliography”.

JP5 03.01.5 SOURCE ed Typo. Replace “2012” with “2020".

JP6 03.01.7 SOURCE ge IEC 61496-1 should be updated and “sensitive” is | Rewrite the source as below:
not removed. [SOURCE: IEC 61496-1:2020, 3.4, modified -

“electro-”" has been removed and Note to entry
added]
JP7 03.01.16 Note 1 ge The term “dynamic hazard zone” is not used in Replace “the dynamic hazard zone” with “the

this document other than here.

hazard zone associated with the dynamic hazard”.
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JP8 03.01.19 te According to the definition of “monitoring” in ISO Reconsider the definition as below:
13849-1:2015, 3.1.21, the speed and separation | 3 1.1g
monitoring can be considered as a safety function | speed and separation monitoring
which ensures to stop the hazardous machine SSM
function if it is detected that the distance between | safety function which ensures to cease a hazardous
a hazard a.nd. aperson bec_omes shorter thgn the | machine function(s) if a separation distance to be
allowable limit determined in accordance with the | maintained is decreased below a prespecified limit
speed, position or motion of a machine or its
parts. A control function to keep (or make) an
intended distance by changing the speed and/or
the trajectory of the machine may be a sort of
normal operational function such as motion
control.
JP9 03.02.2 PFMD ed The abbreviation “PFMD” seems unnecessary Delete “PFMD Pressure and force measurement
because it is used only once at 13.3 (see also device”.
Japanese comment on 13.3).
JP1 04.01.2 Last par. ge The last sentence should be improved because Replace the last sentence with “As a basis for the
0 “response time” is defined as the term for dynamic separation distance calculation, the
protective devices in this document. position of the hazard and the overall system
response time according to the actual speed and
braking capability (deceleration rate) of the hazard
shall be known”.
JP1 04.01.3 3rd par. ed Typo. Replace “the document” with “this document”.
1
JP1 04.01.3 Table 1, ge The source should be corrected. Replace “P1 foot breadth defined in ISO 7250-
2 Suffix a 3:2015, Table 1” with “P5 heel width defined in
DIN 33402-2:2005-12".
JP1 04.01.3 Table 1 ge Missing referenced note in the table. Delete “4”
3 Scenario | Description
| F | Access to lower surface is possible 4
I
JP1 04.02 5th dush ge The term “recommended reaching distances” is Delete “recommended” before “reaching
4 not defined. distances”.
JP1 04.03.1 Last par. ge “Other solutions” seems to be changed to another | Replace “additional protective equipment or other
5 word because there is no example shown. solutions” with “additional safeguards”.
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JP1 04.03.4.1 1st par. ge 4.3.4 mentions about specific requirements for Replace “safeguard” with “ESPE”.
6 ESPE.
JP1 04.03.4.2 a) ed Typo. Insert “and” between “Annex C)” and “for” in the
7 second sentence.
JP1 04.03.4.3 te The formula to calculate the separation distance Add the following subclause which came from ISO
8 for single beam devices is missing. 13855:2010, 6.2.6, after 8.3.5:
8.3.x Single beam devices
A single beam as the only means of protection is not
suitable for preventing whole body access. The
separation distance S in millimetres, from the
detection zone to the hazard zone shall be
calculated according to Formula (xx):
S=(KxT)+ Dor
(xx)
where
K =1600 mm/s;
Dpr=1 200 mm.
resulting in:
$=(1600xT) + 1 200 (vy)
When determining an acceptable location of an
SRMCD, the 1 200 mm reaching distance applies.
JP1 04.04 3rd par. ed Typo. Replace “the safety-related manual control device”
9 with “SRMCD”.
JP2 04.04 4th par., 4 ed Typo. The four dushes are merely repetition of Delete all dushes.
0 dushes the previous sentence.
JP2 04.04 6th par. te The separation distance is not calculated for Replace “the separation distance” with “the
1 SRMCD. reaching distance” and “calculated” with
“determined”.
JP2 04.05 1st par. ed Typo. Replace “This clause” with “This document”.
2
JP2 04.05 3rd par. ed Typo. Replace “Clause 7 or 8” with “Clause 8 or 9.
3
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JP2 04.06 1st par. te See Japanese comment on 3.1.19 “Speed and Replace “maintaining at least the protective
4 separation monitoring”. separation distance by appropriate adaptation of”
with “monitoring a designated separation distance
to be maintained in accordance with”.
JP2 04.06 1st par. ed The defined abbreviation should be used. Replace “with speed and separation monitoring;”
5 with “with SSM;”".
JP2 04.06 2nd par. ge “Protective separation distance” is not defined. Replace “The protective separation distance shall”’
6 with “The dynamic separation distance shall”.
JP2 05.01 a) ed Typo. Replace “Clause 6” with “Clause 7”.
7
JP2 05.04 3rd par. ge When a machine manufacturer estimates tme Add the following note after the definition of  or
8 during the design stage while taking into account | Figure 6:
factors such as tool weight, temperature, and NOTE  tr does not need to be included in T when a
aging Qf componen.ts as well as the WorSt.'Case machine manufacturer estimates tve while
scenario (e.g., maximum spged of a moving part), considering the worst-case scenarios, e.g., maximum
tr does not need to be considered. speed of a moving part, maximum tool weight,
maximum or minimum temperature, aging of
components, etc.
JP2 05.04 4th par., twe | ge “Response time” is defined as a term for Replace “response time of the machinery element”
9 protective devices in this document. with “stopping time of the machinery,” and restore
to, tr, tmand tr, that is
tp: time related to dissipation of source energy
tr: time related to mechanical response
tu: time related to mechanical inertia
te: time related to a tolerance factor for the
machinery, if necessary
JP3 05.05.2 ed Typo. Replace “SPE” with “ESPE”.
0
JP3 05.05.3 3rd par., ge “Final separation distance” is not defined. Delete “final” in the first sentence and replace “To
1 1st and 3rd determine the final separation distance,” with “For
sentences the final determination of the separation distance,”

in the third sentence.
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JP3 05.05.3 3rd par., ed Typo. Replace “acceptable risk” with “intended risk
2 2nd reduction”.
sentence
JP3 06.01 Formula (9) | te to and tr are missing. Replace tm with tme.
3
JP3 06.02 Formula te to and tr are missing. Replace tm with tme.
4 (11)
JP3 06.02 Formula te At the time when the deceleration starts, the At the third term on the right side, replace “vo x
5 (11) speed of the machinery reaches vo + Omax X (tme + tr)” with “[Vo + dlmax X (ti+tL+to+ts)] X (tMe+tF)”.
(ti+tL+to+s).
JP3 06.02 Formula ed Typo. Replace “v” at the first of the right side with “vo”.
6 (13)
JP3 06.02 Formula te to and tr are missing. Replace tm with tme.
7 (13) and
(14)
JP3 06.03 Formula for | te The formula could be misleading because it is Delete the section after Formula (15), i.e., from
8 Swm different from Formula (11), e.g., ts and the idle “The two major...” to “...capability of the hazard.”
Figure 7, running time are not taken into account, v is not | And remove *, from its current speed Vu, the
Key Sm the current speed of the hazard (it should be an | praking capability a, and the overall response time
initial speed at 7o). Since Figure 7 is to describe | T~ from Key Sw of Figure 7.
how to synthesize the distance of the human
approach and the additional change in position of
the hazard under the condition that their
approaches are angled, it seems unnecessary
here to explain how to calculate Sp and Sw.
JP3 06.03 Figure 7, ge The hazard cannot achieve the intended risk Replace “the hazard achieves the intended risk
9 Key T1 reduction. reduction” with “the hazard reaches the intended
risk reduction state”.
JP4 06.03 3rd par. ge There is no explanation for the allowable limit for | Delete “significantly”.
0 “the angle does not significantly change”.
JP4 07 2nd par. ed Typo. Replace “30° <6 ” with “30° =6 ”.
1
JP4 08.01 3rd par., 2nd | ge The separation distance doesn’t apply to the Replace “the separation distance” with “the
2 sentence SRMCD. reaching distance”.
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JP4 08.03.1, Figures 15, | ed Typo. Key T. Add “overall” before “system response time”.
3 08.03.5, 16, 19, 23
08.04.1, and 24
09.03 and
09.04
JP4 08.03.1 Figure 15 ed Typo. Replace “D” with “S” in Figure 15.
4
JP4 08.03.1 Figure 15 te The issue that there is no explanation how to deal | Rewrite Figure 15 as follows:
5 with the separation distance S for the angled 5
detection zone is decided to be dealt with a new O KD j
TR (see N 566, JP28-382). However, this issue
may be solved by adding one drawing if it is [ =y
accepted that the separation distance S for such 1* ! /
cases can be determined in the same manner as ’ -
IEC 62046:2018, Figure A.3.
(a) Vertical detection zone
% P
! /1
| J 4
(b) Angled detection zone
JP4 08.03.6 Last par. ge This paragraph seems unnecessarily. Delete this paragraph and move Note 2 before
6 Figure 18.
JP4 08.04.2 Title ed Typo Change to
7 8.4.2 Reaching under a vertical detection zone 8.4.2 Reaching under a vertical detection zone
with (de + Hdb) =20 mm with (de + Hos) <20 mmv
JP4 08.04.2 1st par. ge The referenced formula is (21). Replace “Formula (23) 8.3.2” with “Formula (21)”.
8
JP4 08.04.2 Formula 31 | te Typo. Replace “48 mm” with “0 mm”.
9
JP5 08.04.2 2nd par. ed Typo. The separation distance is S. Replace “e” with “S”.
0
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JP5 08.04.2 Last par. ge “This approach” seems unclear. Replace “this approach” with “the Dou”.

1

JP5 08.04.3 Formula 33 | te If de = 20 mm then 8 (de — 14) = 48 mm, however, | Replace “less than 0 mm” with “less than 48

2 if de = 20,5 mm then 3,4 (de — 7) = 45,9 mm. mm”.

JP5 08.04.3 Last ge “This approach” seems unclear. Replace “this approach” with “the Dpu”.

3 sentence

JP5 08.04.4 Last para ed Use abbreviation. Change to

4 ...reference plane HH, substitute the vertical ...reference plane HH, substitute the vertical
distance of the safety-related manual control distance of the SRMCD from the reference plane.
device from the reference plane.

JP5 08.04.5 Table 4, ge The difference from Table 7 of ISO 13857 should | Insert “by upper limbs” between “accessing” and

5 Title be mentioned again. “under”.

JP5 08.04.5 27d dash te Wrong reference. Change to

6 Formula (23) (see 8.3.3) shall apply, and Formula (23) (see 8.3.2) shall apply, and

JP5 08.04.5 Last para ed Use abbreviation. Change to

7 ...reference plane HH, substitute the vertical ...reference plane HH, substitute the vertical
distance of the safety-related manual control distance of the SRMCD from the reference plane.
device from the reference plane.

JP5 09.02 NOTE te “Formula (35)” is incorrect. In ISO 13855:2010, Move this NOTE after Figure 23 in 9.3 with the

8 this is the formula (7) to calculate the separation correct number of the formula (at this moment, the
distance S for the parallel approach. general formula for a detection zone is used in

parallel approach is missing in clause 9.3).
JP5 09.03 te The formula to calculate the separation distance Insert the following paragraph before Figure 23:
9 S for a detection zone is used in parallel

approach is missing in clause 9.

The separation distance S in millimetres, from the
detection zone to the hazard zone shall be
calculated according to Formula (xx).

S=(KxT) + Dps

(xx)
where

K =1600 mm/s;

Dps=1200 mm.
resulting in:

S=(1600xT) +1 200 vy)
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JP6 12.01 Last ge Dat described in Formula 42 may not become a Delete this paragraph.

0 sentence guide to determine the location of SRMCDs for
interlocked movable guards.

JP6 13.03 2nd par. ed The term “pressure and force measurement Delete “(PFMD)”.

1 device” does not need to be abbreviated because
it is used only once here.

JP6 13.03 Table 7 te According to ISO/TS 15066, although Table 7 Add the following sentence before Table 7:

2 provides data for contact with face, skull and Although Table 7 provides data for contact with
forehead, contact with these areas is not face, skull and forehead, contact with these sensitive
permissible. body regions shall be considered in the risk

assessment and appropriate mitigation taken.

JP6 Annex A 3rd par. ge “Must” is a verbal form to express external Replace “must” with “should” or “needs to”.

3 constraints.

JP6 Annex B, ed “Response time” and “system response time” are | Replace “response time” and “system response

4 B.6 used in text and tables. time” with “overall system response time”.

JP6 Annex D 3rd par. ge This sentence should be more precise as a Replace “but not be limited to” with “at least”.

5 requirement.

JP6 Annex F All ge This annex is informative. Replace “shall” and “must” with “should” or “needs

6 “Must” is a verbal form to express external to”.
constraints.

JP6 Annex F, 1st par. ge This document does not cover Table 5 of ISO Replace “Tables 4 and 5” with “Table 4.

7 F.2.1.2 13857 (see 12.2.1).

JP6 Annex F, Title and ge “tm” should be “tve”. “Response time” is a Replace “Response time of the machinery tm” with

8 F.2.4 text defined term for protective devices in this “Stopping time of the machinery tve”.
document.

JP6 Annex G Title ge There is no representation that the Annex is Add (informative) under Annex G.

9 informative or normative.

JP7 Annex G, te The midrange value of the shoulder breadth = Replace “P1 value” with “midrange value”.

0 G.2.2 354 mm seems to be more suitable than the P1
value = 234 mm.

JP7 Annex G, Figure G.3 ge The value of “648” is not used or mentioned in Remove “648” and its line from Figure G.3.

1 G.5.2 this document.
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%% 4—15 1S0/2" DIS14119 & Draft for ISO/FDIS 14119 W B X

1SO/2" DIS 14119 Draft for ISO/FDIS 14119
1 Scope 1 Scope
2 Normative references 2 Normative references
3 Terms and definitions 3 Terms and definitions
4 Symbols and abbreviated terms 4 Symbols and abbreviated terms
5 Operating principles and types of interlocking Operating principles and types of interlocking
devices associated with guards devices associated with guards
‘51 General ' 5.1General ]
5.2 Principles of guard interlocking without guard 5.2Principles of guard interlocking without guard
locking ! locking
5.3 Principles of guard interlocking with guard locking 5.3Principles of guard interlocking with guard locking
53.1 General 1 5.3.1 General
5.3.2 Interlocking device with guard locking 5.3.2 Interlocking device with guard locking
5321 &2 A ML L 1 5.3.2.1 Interlocking device with guard locking by form

5.3.2.2 Interlocking device with power-operated guard 3.3.2.2 Interlocking device with power-operated guard

locking locking by force

6 Requirements for the design and the arrangements of | 6 Requirements for the design and the arrangements of
interlocking devices with and without guard locking interlocking devices with and without guard locking

6.1 General . 6.1General
6.2 Arrangement and fastening of position switches, 6.2Arrangement and fastening of position switches,
bolt locks and access lock bolt locks and access locks

6.3 Arrangement and fastening of actuators i 6.3Arrangement and fastening of actuators

6.3.1 General 6.3.1 General

6.3.2 Cams 6.3.2 Cams

6.4 Actuation modes of Type 1 and Type 2 interlocking 6.4 Actuation modes of Fype-+-and-FypeZ-interlocking
devices 1 devices

6.5 Mechanical stop  6.5Mechanical stop

6.6 Where the device is not suitable for use as a | 6.6Additional requirements on guard-locking devices
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mechanical stop the application shall ensure additional
mechanical stops are installed to ensure the device is
not subjected to impact in excess of that stated by the |
manufacturer. Additional requirements on guard

locking devices

6.6.1 General

6.6.2 Locking Force

6.6.3 Electromechanical guard locking device
6.6.3.1 General

6.6.3.2 Guard locking monitoring

6.6.4 Electromagnetic guard locking device
6.6.4.1 General

6.6.4.2 Guard-locking monitoring

6.6.4.3 Basic measures for
possibilities

6.6.5 Escape release of guard locking

6.7 Additional requirements on access locks
6.7.1 General

6.7.2 Locking force

6.8 Whole body access

6.9 Supplementary release of guard locking

6.10 Interlock blocking

6.6.1 General

6.6.2 Locking force

6.6.3 Electromechanical guard-locking device
' 6.6.3.1 General

! 6.6.3.2 Guard locking monitoring

6.6.4 Electromagnetic guard-locking device

| 6.6.4.1 General

L 6.64.2 Guard-locking monitoring

minimizing  defeat | 6.6.4.3 Basic measures

for minimizing defeat

! possibilities
1 6.6.5 6.9.1 [ZKEHE)

! 6.7Additional requirements on access locks
! 6.7.1 General

6.7.2 Locking force

6.8Whole body access

6.9Supplementary releases of guard locking

6.9.1 Escape release of guard locking(6.6.5 7> 5%
)

6.9.2 Auxiliary releases of guard locking (GE/N)

6.9.3 Emergency release of guard locking (GEJIT)
i 6.10 Interlock blocking

7 Selection of an interlocking device

7.1 General

7.2 Selection of a guard locking device

time

locking devices

releases

7.3 Environmental conditions considerations

7.3.1 General

interlocking devices

interlocking devices

7 Selection of an interlocking device

+ 7.1General

7.2Selection of a guard-locking device

7.2.1 Overall system stopping performance and access | /-2-1 Overall system response time and access time

7.2.2 Specific requirements for selection of guard 7.2.2 Specific requirements for selection of guard-

+ locking devices

7.2.3 Selection of supplementary guard locking | 7-2-3 Selection of supplementary guard locking

' releases

i 7.3Environmental conditions considerations
1 7.3.1 General

732 Influence of dust on Type 2 and Type 5 | 7.3.2 Influence of dust on Type 2 and Type 5

. interlocking devices

7.4 Considerations for the application of trapped key 7-4Considerations for the application of trapped key

» interlocking systems

8 Design to minimize the motivation to defeat

interlocking devices

i 8.1System design

8.1 System design
8.2 Methodology procedure

8 Design to minimize the motivation to defeat
interlocking devices

8.2Methodology procedure
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8.3 Additional measures to minimize possibility of i 8.3Additional measures to minimize possibility of
defeat
8.4 Additional measures to minimize possibility of !

defeat

defeat for Type 5 devices
8.4.1 General

8.4.2 Key retention

8.4.3 Reproduction of keys

8.4Additional measures to minimize possibility of
defeat for type 5 devices
8.4.1 General

8.4.2 Key retention
8.4.3 Reproduction of keys

9 Control requirements

9.1 General

9.2 Assessment of faults and fault exclusions

9.2.1 Assessment of faults

9.2.2 Fault exclusion

9.2.2.1 General

9.2.2.2 Mechanical fault exclusions for type |1
interlocking devices

9.2.2.3 Mechanical fault exclusions for type 2
interlocking devices without guard locking

9.2.2.4 Mechanical fault exclusions for type 3 to type
4 interlocking devices without guard locking

9.2.2.5 Mechanical fault exclusions for guard locking
9.2.2.6 Fault exclusions for type 5 interlocking devices

9.3 Measures to prevent common cause failures

9.3.1 Direct and non-direct mechanical action of the
position switches of Type 1 interlocking devices

9.3.2 Power medium diversity

9.4 Release of guard locking device

9.5 of
interlocking devices

Series  connection electro-mechanical
9.6 Electrical and environmental conditions

9.6.1 General

9.6.2 Performance considerations

9.6.3 Immunity from disturbance

9.6.4 Electrical operating conditions

9.6.5 Clearances and creepage distances

9 Requirements for the control system

' 9.1General

9.2 Assessment of faults and fault exclusions
1 9.2.1 Assessment of faults

9.2.2 Fault exclusion
+ 9.2.2.1 General

9.2.2.2 Mechanical fault exclusions for Type 1

+ interlocking devices
1 9.2.2.3 Mechanical fault exclusions for Type 2

interlocking devices without guard locking

9.2.2.4 Mechanical fault exclusions for Type 3
Type 4 interlocking devices without
guard locking

9.2.2.5 Mechanical fault exclusions for guard locking
9.2.2.6 Fault exclusions for Type 5 interlocking
devices

9.3Examples for measures to prevent common cause
failures

9.3.1 Direct and non-direct mechanical action of the
position switches of type Type 1 interlocking

devices

9.3.2 Energy source diversity

9.4Release of guard-locking device

9.5Series of

interlocking devices

connection electro-mechanical

9.6Electrical and environmental conditions
9.6.1 General

9.6.2 Performance considerations
9.6.3 Immunity from disturbance
9.6.4 Electrical operating conditions

9.6.5 Clearances and creepage distances

10 Information for use

10.1 General

interlocking devices
10.2.1 Marking
10.2.2 Instructions

10.3 Information for use given by the manufacturer of |
 the machine

the machine

10 Information for use

+ 10.1 General

10.2 Information for use given by the manufacturer of !
! interlocking devices
1 10.2.1 Marking

10.2.2 Instructions

10.2 Information for use given by the manufacturer of

10.3 Information for use given by the manufacturer of

Annex A (informative) Type 1 interlocking device — ["Annex A (informative) Type 1 interlocking device —

Examples

Examples




Annex B (informative) Type 2 interlocking device —
Examples

Annex B (informative) Type 2 interlocking device —
Examples

Annex C (informative) Type 3 interlocking device —
Example

Annex C (informative) Type 3 interlocking device —
Example

Annex D (informative) Type 4 interlocking devices —

Examples

Annex D (informative) Type 4 interlocking devices —
Examples

Annex E (informative) Examples of guard locking

devices

Annex E (informative) Example of guard-locking
devices

Annex F (informative) Application examples of

interlocking devices used within a safetyfunction

Annex F (informative) Application examples of
interlocking devices used within a safety function

Annex G (informative) Motivation to defeat

interlocking devices (Defeating of protective devices)

Annex G (informative) Motivation to defeat
interlocking devices (defeating of protective devices)

Annex H (informative) Examples for maximum static

action forces

Annex H (informative) Examples for maximum static
action forces

Annex I (normative) Test procedures

Annex I (normative) Test procedures

Annex J (normative) Evaluation of fault masking in
series connections of interlocking devices with
potential free contacts

Annex J (normative) Evaluation of fault masking in
series connections of interlocking devices with
potential free contacts

Annex K (normative) Trapped key interlocking
systems

Annex K (normative) Trapped key interlocking
systems

Annex ZA (informative) Relationship between this
European Standard and the essential requirements of
2006/42/EC aimed to be covered

Annex ZA (informative) Relationship between this
European Standard and the essential requirements of
2006/42/EC aimed to be covered

Bibliography

Bibliography
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& 4—16 1SO/2 DIS14119 [THFTHAARNSDIAAVE
MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NCt number Subclause Figure/ comment?
Table/
(e.g. 17) (e.g.3.1) (e.g. Table 1)
JP1 Introductio | Lastparaof | Ed Wrong reference. Change as follows.
n page vi Annex Gto H
JP2 Introductio | 3 Ed Wrong reference. Change as follows.
n paragraphs [1st para] Annex J to I
in page v

[27d para] Annex K to J
[3 para] Annex L to K

JP3 Scope NOTE Te Add 1ISO14118 to the listed standards at the end | Change as follows.

of the note.

The processing of the signal from the
interlocking device to stop the machine
and prevent unexpected start up is
covered in ISO 14118:2017, ISO 13849-
1:2015 or IEC 62061:2005+AMD1:
2012+ AMD2: 2015.

JP4 3.19.5 Ed Typo Change as follows.
key which can eperatemuttiple operate
multiple locks of different coding

JP5 3.19.8 Ed Typo Change as follows.
deiee device intendet to lock a guard in
the closed position for

JP6 3.14 Ed There is a formatting error. Change as follows.
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3.41

Direct guard monitoring

Direct guard monitoring of the position of
the guardmonitoring of the position of
the guard, characterized by the
detection of the position of the guard
provided by a position switch

Direct guard monitoring of the position of the
guard /A line break and start new line/
monitoring of the position of the guard,
characterized by the detection of the
position of the guard provided by a
position switch

JP7 5.1 18t para Ed Wrong reference in the last sentence. Change as follows.
Annex L to K
JP8 5.1 Table1 Ed Wrong reference Change as follows
The relevant clause of Type 3 non-contact CtoC.1
switch refers to C but does not match this. Refer also to JP10 as an updated table.
JP9 5.1 Table1 Ed Wrong reference in the mechanical (Trapped key) | Change as follows
reference.
Annex Lto K
Refer also to JP10 as an updated table.
JP1 51 Table1 Te Improve readability by changing the order. Change as follows.
0

The table starts with "Type" in the 1st
column aligned with the explanation of
the body text and inserts an example at
the end.

See also attached “220417-ProposalOfTable
1.docx”

@

220417-Proposal
OfTable%201.do«
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JP1 5.1 Bottom of Ge The word principle doesn’t grammatically seem | The "principal” selection criteria for ...
1 Table 1 to fit this context. or
The principle of selection criteria for ...
The principle selection criteria for the
type of interlocking device is defined by
the interlocking function and has
precedence over the guard locking
function.
JP1 5.3.2.1 1st bullet Ed there are no ")" in table 2. Change as follow.
2 by an electromagnetic force (see d) in
...by an electromagnetic force (see d) in | figure.E.5.
Figure 2).
JP1 6.4 Last para Te It is not clear why it is limited to interlocking revise as follows;
3 devices that meet the requirements of IEC 60947- | 1 5 Type 3 or Type 4 interlocking device is the
53. only interlocking device, it shall meet the
requirements of
o ; | .
180-13849-1-appropriate standards(eq.|EC60947-
5-3
JP1 6.5 18t para Ed Wrong reference. Change as follows.
4
value shall be given (see also 9.2.2 q)). | ... seealso 10.2.2.q).
JP1 6.5 2" para Ed Wrong reference. Change as follows.
5
...shall be evaluated according to Annex | shall be evaluated according to Annex
J.2. l.2.
JP1 6.6 Title Ed Format error. Change as follows.
6

Divide the contents into 2 parts; integrate the
body text of the final sentence and independent
as the title of 6.6.

6.6 Where the device is not suitable for
use as a mechanical stop the application

Move to the last paragraph of 6.5 below
sentence.

"Where the device is not suitable for use as a
mechanical stop the application shall ensure
additional mechanical stops are installed to
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shall ensure additional mechanical stops
are installed to ensure the device is not
subjected to impact in excess of that
stated by the manufacturer. Additional
requirements on guard locking devices

ensure the device is not subjected to impact in
excess of that stated by the manufacturer"

Change the title as follows.

"6.6 Additional requirements on guard
locking devices"

JP1 6.6.2 18t para Ed Wrong reference. Change as follows.
7
shall be determined according to Annex | shall be determined according to Annex
J. l.
JP1 6.6.3.2 2" para Ed Wrong reference. Change as follows
8
the engaged position of the locking the engaged position of the locking
element (see Annex F). element (see Annex E).
JP1 6.7.2 Ed Wrong references Change as follows
9 ) Annex J—Annex 1
~according to Annex J.
Annex | — Annex H
~the expected force on the guard (see
Annexl)
JP2 6.8 3rd para Ed Wrong reference Change as follows
0 15t bullet
According to L.4.2; Annex K.4.3;
JP2 6.8 3rd para Ed Wrong reference Change as follows
! 1st bullet
According to 6.6.6.2; 6.6.5
JP2 6.8 3rd para Ed Wrong reference Change as follows
2 15t bullet
According to 6.7. 6.10
JP2 7.2.2 18t para Ed Typo Change as follows
3

The device shall be selected in order to
be able to withstand the expected

The device shall be selected in order to
be able to withstand the expected forces.
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forces. Dynamic effectslike bouncing or
chatteringshall be considered as well.

Dynamic effects like bouncing or
chattering shall be considered as well.

JP2 7.2.3 18t bullet Ed Wrong reference Change as follows

4
according to 6.6.6.2 6.6.5

JP2 7.2.3 2nd bullet Ge There is no such a clause. Delete

5
— an emergency release of guard — an emergency release of guard locking
locking according to 6.6.6.3; according-t0-6:6:6:3;

JP2 8.1 2" para Te Wrong word revise as follows;

6 The defeating of interlocking devices The defeating of interlocking devices
makes the protective measure of makes the protective measure of
protective devices inoperative and protective devices inoperative and
therefore can increase significantly the therefore can increase significantly the
risk of harm and, so far as practicable, risk of harm and, so far as practicable,
protective measures shall be taken to protective measures shall be taken such
minimize the effect of such foreseeable | foreseeable misuse into account.
misuse.

JP2 8.2 1) Ge There is no such a clause. Delete 6.6.3.3.

7
1) Implement the basic measures 1) Implement the basic measures
described in 6.2, 6.3, 6.4, 6.6.3.3 and described in 6.2, 6.3, 6.4, 6:6-3-3 and
7.2.2. 7.2.2.

JP2 8.2 2) Ed Wrong reference. Change as follows

8 Note 2
NOTE 2 Table H.1 can be used for NOTE 2 Table G.1 can be used for
guidance to guidance to

JP2 8.2 3) Ge Change the order of these two items to align with | Change as following order.

9 the following sentence, "appropriate operation

mode shall have precedence".

— appropriate operating modes; and/or
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— design measures.

JP3 Figure 8 Ed Wrong reference Change as following.
0 2 box in
e (see 8.2 and Annex H) (see 8.2 and Annex G)
JP3 8.3 a), 3) Te Irrelevant reference of this reequipment. Change as follows
1
3) mounting in hidden position, under 3) mounting in hidden position, urder—
consideration of 6.2 c). comitleenter oL 0
JP3 8.3 c Te Prevention of dismantling or de-positioning of Prevention of dismantling or de-positioning of
2 the elements of the interlocking device and the elements of the interlocking device and—
associated mounting brackets by use of non- assectated-mounting brackets by use of non-
detachable fixing detachable fixing
(For quick and easy exchange &
adjustment of Interlocking device if the (Partial deletion)
device was broken, the positioning
flexibility of mounting brackets is
necessary.)
JP3 8.3 c Te EXAMPLE EXAMPLE
3 Add the example to allow fine - fixing with metal wire rings that cannot
adjustment be opened
JP3 8.3 C1) Te Not considered as non-detachable in this Not considered as non-detachable in this
4 context are: context are:

1) screws and bolts with hexalobular socket or
similar and a pin in the opening (sometimes
called security screws), because tools for these
screws are readily available, except when the
pin has been bent after installation.

1) screws and bolts with hexalobular socket ex—

similar-and a pin-in the opening (sometimes—

ealled seeurityserews), because tools for these

screws are readily available;-exeept-when-the—
i has] | .y ation.

(Partial deletion)
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The “Security screws” is used for many several
industries as non-detachable parts. Many
company products several type of “Security
screws” as HP below. This situation shows the
Needs from market.

Example HP

https://www.j-
osp.com/en/_userdata/pdf/neji/catalog/4-
itazuraboushi.pdf

https!//www.saima.co.jp/en/Product/trf/to
p-php

( 113 H ”
. y y
I . . L
: I | ¢ I. hintention.
JP3 8.3 Table 5 Ed Improper references Delete
5
Status monitoring or 8.3d) 1) “8.3d) 1)
Cyclic testing 8.3d)1)
JP3 8.3 Table 5 note | Te The rational of following sentence is not clear. delete following sentence
6 - The medium coded actuator from type | - The medium coded actuator from type
5 can be treated as high coded providing | 5 can be treated as high coded providing
duplicate coded actuators are not readily | duplicate coded actuators are not readily
available. available.
JP3 8.3 Table 5 note | Te The following sentence are misleading and delete following sentence
7 confusing to the reader. Even though access

locks and bolt locks are a type of trapped key
interlocking device, it can be read that table 5
is not applicable in the upper note and
applicable in the lower note.

- Not applicable for trapped key
interlocking device
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- Not applicable for trapped key interlocking
device

- For trapped key interlocking systems,
this applies to access locks and bolt
locks only.

JP3 8.3 Table 5 note | Te The following sentence is inappropriate. delete following sentence

8 - If duplicate medium-level coded actuators are | - If duplicate medium-level coded actuators are
available on one site, they are treated as low- available on one site, they are treated as low-
level coded actuators for this table. level coded actuators for this table.
Because whether the code is a medium-
level coded or a high-level coded, it is or revise as follows
easily defeated if the actuator is - If actuators are duplicable by on site,
duplicated. they are treated as low-level coded

actuators for this table.
JP3 8.4.2 Te Direct and indirect guard monitoring should In order to prevent the key from being easily
9 have different thresholds. removed from the type 5 interlocking device in

Because, even if an access lock with direct
guard monitoring is operated by key that has
been removed without turning off the contacts
of key operated switch, the door opening is
detected and the machine is stopped.

Therefore, it is sufficient for the key strength of
the access lock with direct guard monitoring to
satisfy the following criteria.

IEC60947-5-1:2016, 7.1.5.4 Limitation of
rotation (of a rotary switch)

When actuators with limited or
unidirectional movement are used, they
shall be fitted with robust means of
limitation, capable of withstanding five
times the actual maximum actuating
moment.

the trapped position it shall not be possible to
remove the key out of the type 5 interlocking
device with a force less than 250 N or the safety
function shall not be lost if the key is removed.

All of the parts of the trapped key interlocking
system includes access lock with indirect guard
monitoring that are intended for blocking the
key, including the key itself, shall be able to
withstand a torque of at least 5 Nm applied to
the key.

All of the parts of the trapped key interlocking
system includes access lock with direct guard

monitoring that are intended for blocking the
key, including the key itself, shall be able to

withstand a torque of at least 5 times the actual
maximum actuating moment. (See IEC60947-5-
1:2016, 7.1.5.4)

Furthermore, at torque values described
above, it shall be ensured that the key
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does not shear out of the device resulting
in a loss of the safety function (e.g.
through design features such as
predetermined breaking points).

JP4 9.1 NOTE Ed Wrong reference Change as follows

0
NOTE Examples of interlocking devices | ...devices realised in several
realised in several architectures are architectures are given in Annex F.
given in Annex G.

JP4 9.3.1 3" para Ed The current statement is incomplete. "Type 1 Change as follows

1 interlock device" is sufficient for the description
of this sentence. . . .

Typical causes for failure of pesitien—
, , n switches+Type1 interlocking devices

Typical causes for failure of position are:
switches f type1 interlocking devices
are:

JP4 9.4 NOTE 1 Ed Wrong reference Change as follows

2
NOTE 1 For an explanation, see Figure | NOTE 1 For an explanation, see Figure
G.2. F.2.

JP4 10.2.2 m) Ed Wrong reference Change as follows

3
additional measures are required to additional measures are required to
achieve it (see 6.6.6.3 and 6.6.6.4); achieve it (see 6.9);

JP4 10.2.2 n) Ed Wrong reference Change as follows

4
locking force, FZh, according to J.1; locking force, FZh, according to I.1;

JP4 Figure A.2 Keys Ed Mismatched with the key and figure. Change as follows

5

Key

A movable guard
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B actuator (cam)

C position switch

JP4 A2.2 18t bullet Ed Wrong reference Change as follows

6
— Direct mechanical action of the — Direct mechanical action of the
actuator (linear cam) (2) on the actuation | actuator (linear cam) (B) on the actuation
system of the position switch (3); system of the position switch (C);

JP4 A.2.3 NOTE Ed Wrong reference Change as follows

7
NOTE For fault exclusion, see 9.5. NOTE For fault exclusion, see 9.2.2.

JP4 J.4.3.1 Table J.2 Ed FM level is not properly copied from TR24119 Change as follows.

8 Table 2 — Fault masking probability. i

JP4 J.6.1 Last para Ed Wrong reference Change as follows

9
... the DC is “none” according Table 1, ... the DC is “none” according Table J.1,
footnote d. If the method according J.4.2 | footnote d. If the method according J.4.2
is used, ... is used, ...

JP5 J.6.2 3rd para Ed Wrong reference Change as follows

0 15t bullet

1t sub- — number of frequently used movable — number of frequently used movable
bullet guards: 0 but, due to Table 2, footnote b, | guards: 0 but, due to Table J.2, footnote

itis ... b,itis ...

JP5 K.1.3.3 Ed Wrong word revise as follows;

The switch disconnector shall be
actuated by direct mechanical action.

Key operated switch shall be actuated by
direct mechanical action.
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Safety of machinery — Integration of machinery into
a system — Basic requirements

Safety of machinery — Integration of machinery into
a system — Basic requirements

1 Scope

2 Normative references

3 Terms, definitions and abbreviated terms
3.1 Terms and definitions

3.2 Abbreviated terms

4 Risk assessment and risk reduction

4.1 General

4.2 Risk assessment with layout analysis
4.2.1 General

4.2.2 Specification of the limits of intended IMS
configuration(s)

4.2.3 Task identification

4.2 .4 Identification of hazardous situations
4.2.5 Risk estimation and risk evaluation

4.3 Risk reduction

4.3.1 Three step method approach

4.3.2 Handling of IMS and its components (DIS 6.6 N
(ZEE)

4.4 Validation of the IMS design

5 Risk assessment with layout analysis

5.1 Information for risk assessment

5.2 Specifications of the IMS

5.2.1 Limits

5.2.2 Functionality

5.2.3 Layout analysis

1 Scope
2 Normative references
3 Terms, definitions and abbreviated terms
3.1 Terms and definitions
3.2 Abbreviated terms
4 Strategy for risk assessment and risk reduction
4.1 General
4.2 Risk assessment with layout analysis
4.2.1 General
4.2.2 Specification of the IMS
4.2.3 Identification of tasks and associated access
requirements
4.2 .4 Identification of hazards and hazardous situations
4.2.5 Risk estimation and risk evaluation
4.3 Risk reduction
(1B 43.1 X% A b VB CARSTILHER)
6 S e e i

4.4 Validation of the IMS design

5 Risk assessment process with layout analysis

5.1 Information for risk assessment

5.2 Specifications of the IMS

5.2.1 Limits

5.2.2 Functionality

5.2.3 Layout analysis

5.3 Identification of tasks and associated access
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5.3 Identification of tasks and associated access
requirements

5.3.1 General

5.3.2 Determination of work task(s)

5.3.3 Task zone(s)

5.3.4 Space requirements of the IMS

5.3.5 Access to the IMS

5.4 Identification of hazards and hazardous situations
5.4.1 General

5.4.2 Hazards and hazardous situations due to the
component machine(s) and associated equipment
5.4.3 Hazardous situations due to the location of the
equipment

5.4.4 Hazardous situations due to the access path
5.4.5 Hazardous situations due to influence of external
sources

5.5 Risk estimation

5.6 Risk evaluation

5.7 Risk reduction

5.8 Documentation of risk assessment and risk reduction
6 Inherently safe design measures

6.1 General

6.2 Space requirements

6.3 Design

6.3.1 Materials, mechanical strength and mechanical
design

6.3.1.1 General

6.3.1.2 Materials

6.3.1.3 Mechanical strength

6.3.1.4 Mechanical design

6.3.1.5 Provisions for lifting or moving (DIS 6.6 ~)
6.3.1.6 Hazardous substances (DIS 6.7 ~~)

6.3.1.7 Stability

6.3.1.8 Temperature risks (DIS 6.8 ~~)

6.3.1.9 Fire risks (DIS 6.9 ~)

6.3.1.10 Special equipment (DIS 6.10 ~~)

6.3.1.11 Position holding

6.3.1.12 Power loss or change (DIS 6.11 ~~)
6.3.1.13 Component malfunction

6.3.1.14 Hazardous energy (DIS 6.12 ~~)

6.3.1.15 Radiation (DIS 6.13 ~~)

6.3.1.16 Laser radiation (DIS 6.14 ~~)

6.3.1.17 Slipping, tripping, falling hazards (DIS 6.15 ~)
6.3.1.18 Lightning (DIS 6.16 ~)

6.3.2 Tasks zones(DIS 6.3 ~)

7 Safeguarding and span-of-control (DIS 7 ~)

7.1 Electrical, pneumatic and hydraulic parts (DIS 6.5
~)

7.2 Identification of control zones

7.3 Safeguarding of task zones

7.3.1 General

7.3.2 Task zone interface

7.3.3 Safeguarding of access path interface

requirements

5.3.1 General

5.3.2 Determination of work task(s)

5.3.3 Task zone(s)

5.3.4 Space requirements of the IMS

5.3.5 Access to the IMS

5.4 Identification of hazards and hazardous situations
5.4.1 General

5.4.2 Hazards and hazardous situations due to the
component machine(s) and associated equipment

5.4.3 Hazardous situations due to the location of the
equipment

5.4.4 Hazardous situations due to the access path

5.4.5 Hazardous situations due to influence of external
sources

5.5 Risk estimation

5.6 Risk evaluation

5.7 Risk reduction

5.8 Documentation of risk assessment and risk reduction

6 Design measures

6.1 General

6.2 Space requirements

6.3 Task zone design (IH 6.3.2)

6.4 Mechanical design aspects

6.4.1 General

6.4.2 Materials

6.4.3 Mechanical strength

6.4.4 Mechanical design

6.4.5 Stability

6.4.6 Position holding

6.4.7 Component malfunction

6.5 Electrical, pneumatic and hydraulic design aspects
(IH 7.1)

6.6 Provisions for lifting or moving (IH 6.3.1.5)

6.7 Hazardous substances (IH 6.3.1.6)

6.8 Temperature risks ([H 6.3.1.8)

6.9 Fire risks (IH 6.3.1.9)

6.10 Special equipment (IH 6.3.1.10)

6.11 Power loss or change (IH 6.3.1.12)

6.12 Hazardous energy (IH 6.3.1.14)

6.13 Radiation (IH 6.3.1.15)

6.14 Laser radiation (IH 6.3.1.16)

6.15 Slipping, tripping, falling hazards (IH 6.3.1.17)

6.16 Lightning (IH 6.3.1.18)

7 Safeguarding and span-of-control (IH 7)
7.1 Identification of control zones

7.2 Task zones

7.2.1 General

7.2.2 Task zone interface

7.2.3 Access path interface

7.2.4 Interface between the flow of materials
7.3 Span-of-control
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7.3.4 Safeguarding the interface between the flow of
materials

7.4 Span-of-control

7.4.1 General

7.4.2 Devices having a span-of-control

7.4.3 Functional safety performance requirements

7.4.4 Identification of span(s)-of-control

7.5 Start/restart

7.6 Stop

7.6.1 Normal stop

7.6.2 Stop requirements (DIS 7.5.3 & T8 7.5.1 I[Z57EfE)
7.7 Modes

7.7.1 General

7.7.2 Mode selection

7.7.3 Automatic mode(s)

7.7.4 Manual mode(s)

7.7.5 IMS mode(s) (DIS 7.6.1 [Z@&)

7.8 Safeguards

7.8.1 Selection and implementation of safeguards

7.8.2 Requirements for guards

7.8.3 Requirements for protective devices

7.9 Protective/risk reduction measures when safeguards
are suspended

7.9.1 General

7.9.2 Other protective/risk reduction measures

7.9.3 Determining other protective/risk reduction
measures

7.9.4 Status indication

7.9.5 Suspension of safeguards
operating equipment

7.10 Muting and blanking

7.11 Automatic selection of active detection zones

7.12 Control

7.12.1 General

7.12.2 IMS control system

7.12.3 Cyber security

7.12.4 Local control

7.13 Whole body access

7.13.1 General

7.13.2 Isolation and energy dissipation

7.13.3 Detection of person(s) within the safeguarded
space

7.13.4 Physical obstructions

7.13.5 Manual reset

7.13.6 Location of safety-related manual control devices
7.13.7 Reset or restart inhibit function

of automatically

7.13.8 Interlocking devices capable of internal opening
7.13.9 Supplementary release of guard locking devices
7.13.10 Initiation warning system

7.14 Emergency stop (DIS 7.5.4 ~F58})

7.15 Measures for the escape and rescue of trapped
persons

8 Information for use

8.1 General

8.2 Marking

7.3.1 General

7.3.2 Devices having a span-of-control

7.3.3 Identification of span(s)-of-control ($BFEJE A
N Z)

7.3.4 Functional safety performance ($8#{IEF AFUER
Z)
7.4 Start/restart

7.5 Stop (45 SME R H)

7.5.1 General CHi#l+I1H 7.6.2 Ai-i)

7.5.2 Normal stop

7.5.3 Operational stop (IH 7.6.2 %24 A ~ L% A{F
)

7.5.4 Emergency stop (IH 7.14)

7.6 IMS modes of operation

7.6.1 General

7.6.2 Mode selection

7.6.3 Automatic mode(s)

7.6.4 Manual mode(s)

7.7 Safeguards
7.7.1 Selection and implementation of safeguards
7.7.2 Requirements for guards
7.7.3 Requirements for protective devices
7.8 Protective/risk reduction measures when safeguards
are suspended
7.8.1 General
7.8.2 Other protective/risk reduction measures
7.8.3 Determining other protective/risk reduction
measures
7.8.4 Status indication
7.8.5 Suspension of safeguards of automatically
operating equipment
7.9 Muting and blanking
7.10 Automatic selection of active detection zones
7.11 Control
7.11.1 General
7.11.2 IMS control system
7.11.3 Cyber security
7.11.4 Local control
(IH 7.13 1ZHIBR S 41, 1SO 12895 IZH W iAE LD, )
7.11.5 Measures for the escape and rescue of trapped
persons

8 Information for use
8.1 General
8.2 Marking
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9 Validation of the design

9.1 Validation that the design meets the functional
requirements

9.2 Verification and validation of the protective/risk
reduction measures

Annex A (informative) Examples of integration of
machinery into a system (IMS)

Annex B (informative) Flow of information between
the suppliers, integrator and user

Annex C (informative) Examples of
determination and span-of-control

C.1 Example 1: Separate zones within a single
safeguarded space

C.2 Example 2: Subdividing the safeguarded space

C.3 Example 3: Overlapping control zones

C.4 Example 4: System emergency stop devices

zone

Annex D (normative) IMS mode(s)

D.1 General

D.2 Considerations on risk reduction for IMS mode(s)
Annex E (normative) Automatic selection of active
detection fields

E.1 General requirements

E.2 Additional requirements for the automatic selection
of active protective fields to allow the passage of
materials into or out of a hazard zone

Annex F (informative) Considerations
protective/risk reduction measures to address whole
body access

Annex G (normative) Further details on initiation
warning systems

for
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% 4—18 ISO/CD11161 ~DAAEXRMNLD AV

MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NC1 | number | Subclause | Figure/ Table/ | comment2
(e.g.17) (e.g.3.1) (e.g. Table 1)
JP1 All figures ge All figures should follow the ISO/IEC directive | Re-write all figures and follow the directives.
2, 28 Figures.
JP2 4.1 Figure 2 te Figure 2 should be modified as an iterative Replace figure2 with the following chart.
process of IMS risk assessment and risk GO
reduction. e — r———
JP3 4.4 18t para te No requirement. Change to
This clause should be changed as It shall be validated that the protective measures
requirement style. adequately reduce the risk (see Clause 9).
JP4 5.2.1 List te 11) foundation plans Change to
11)

70




MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NC1 | number | Subclause | Figure/ Table/ | comment2
(e.g.17) (e.g.3.1) (e.g. Table 1)

"Foundation plans" is not clear for some 11) foundation plans (e.g., drawing of factory
readers. structures, the layout of other IMS or component
It is beneficial for some readers to be aware | Machines that exist around the IMS)
of proper information for considering the
limits of IMS.

JP5 523 ed aa) specification of the limits; a) specification of the limits;
bb) task/hazard identification, task zone b) task/hazard identification, task zone
identification and control zone identification; identification and control zone identification;
cc) selection of risk reduction measures; c) selection of risk reduction measures;
dd) identification of span(s)-of-control. d) identification of span(s)-of-control.

JP6 5.34.2 ed “d)” is overlapped. Modify shown below.
d) spans-of-control of the safeguards to e) spans-of-control of the safeguards to provide safe
provide safe access to accomplish the work access to accomplish the work tasks identified in
tasks identified in5.3.2; 5.3.2
e) traffic and passers-by. f) traffic and passers-by.

JP7 5.3.5 Last para te The first dash should be deleted and Change to
combined as one sentence

Physical access to hazard zones shall be restricted
Then 3 conditions will be specified for the as specified in the risk assessment when the IMS is
restriction of physical access. connected to Smart Manufacturing systems and
under following conditions,
JP8 545 List te Machine maintenance may be operated with | Change to
f) the internet or intranet. remote maintenance (e.g., conduct maintenance

The importance of this item is remote operation via internet access or corporate intranet)
maintenance, not means of connection.

JP9 6.2 all te “6.2 Space requirements” is partially Delete following requirement.

overlapped with Clause 5.

Task zone should be determined in only
Clause 5.

A task zone shall include at least:

a) the space within or around the IMS which is used
by personnel to access a specific location, an
operating position or a servicing point;
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MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NC1 | number | Subclause | Figure/ Table/ | comment2
(e.g.17) (e.g.3.1) (e.g. Table 1)
b) the space within or around the IMS in which
personnel perform standard production operations
or other tasks.
JP1 6.3 te “6.3 design” is partially overlapped with “5.3.4 | Integrate following in “6.3 Design” into “5.3.4
0 Space requirements of the IMS”. Space requirements of the IMS”.
Task zone should be determined in only
Clause 5. To determine the task zone(s), an analysis shall be
performed on the layout of the IMS to understand
the impact of the foreseen task zones on the
intended risk reduction.
A task zone can include:
a) one or several machines and/or equipment;
b) the space within and/or around the IMS in which
an operator performs tasks;
c) the path(s) to task locations.
JP1 7.4.4 Last para te The term “engineering control devices” are Delete “engineering”
1 not normally used in other standards nor in For engineering control devices, a control zone is
this document. often defined by the hazard zone(s) accessible from
each access point. For engineering controls such as
emergency stops and resets,
JP1 7.12.71 Note te A safeguarding supportive system can be Add as below item in the example.
2 used to inhibit the function of IMS. - safeguarding supportive system (see also
Add examples of SSS of TR22053 ISO/TR22053)
JP1 8.1 ed “b)”and “c)” are overlapped. Modify shown below.
3

b) the documentation relating to the various
component machines,

c) the modifications made to the protective
measures that were originally provided with
the component machines.

d) the documentation relating to the various
component machines,

e) the modifications made to the protective
measures that were originally provided with the
component machines.
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1 Scope

1 Scope

2 Normative references

2 Normative references

3 Terms and definitions

3 Terms and definitions

3.1 machine-human contact

3.1 Machine-human contact

3.4 static or quasi-static contact

3.2 quasi-static contact

3.5 dynamic contact

3.3 Impulsive contact

3.6 moving machinery

3.7 compliance

3.4 Sliding contact

3.5 Compliant

3.6 Contact area

3.7 Minimum contact area

3.8 Supplied energysfer

4 Risk assessment and risk reduction

4.1 General

4.2 Strategy for risk reduction from ISO 12100

4.3 Risk reduction

4.3.1 Hazard elimination or risk reduction by design

4.3.2 Risk reduction by safeguarding

4.3.3 Risk reduction by the provision of information
for use about the residual risk

4 Risk assessment and risk reduction

5 Methodology

5 Methodology

6 Classification of machine-human contact

6 Classification of machine-human contact

6.1 General

6.1 General

6.2 Impulsive contact

6.2 Group 1 (G1) — High frequency contact

6.2.1 Group 1 (G1) impulsive contact

6.3 Group 2 (G2) — Occasional contact

6.2.2 Group 2 (G2) impulsive contact

6.3 Quasi-static contact

6.4 Group 3 (G3) — Rare contact

6.3.1 Group 3 (G3) quasi-static contact

6.5 Group 4 (G4) — Static or quasi-static contact

6.3.2 Group 4 (G4) quasi-static contact

6.6 Group 5 (G5) — Sliding contact

6.4 Group 5 (G5)Sliding contact

7 Contact parameters

7 Contact parameters

7.1 General

7.1 General

7.2 Energy transfer

7.3 Energy transferred per unit area

7.4 Dynamic force

7.2 Determination of minimum contact area in the
foreseeable conditions

8 Contact thresholds

8 Contact thresholds

8.1 General

8.1 General

8.2 Threshold values — Group 1, group 2 and group
3 contacts

8.2 Threshold values — Group 1, and 2 Contacts

8.3 Threshold values — Group 4 contacts

8.3 Threshold values — Group 3 and 4 Contacts

8.3.1 General

8.3.1 General

8.3.2 Contact to lift or move a person

8.3.2 Contact to lift or move a person

8.4 Threshold values — Group 5 contacts

8.4 Threshold values — Group 5 contacts

9 Instructions/Information for use

9 Instructions/Information for use

10 Verification and validation

10 Verification and validation

10.1 Verification of contact conditions

10.1 Verification of contact conditions

10.2 Requirements

10.2 Requirements

10.3 Validation

10.3 Validation

10.4 Control system verification and validation
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Annex B(informative) Examples of possible machine-
human contacts
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Annex C (informative) Contact surface characteristics

Annex E (informative) Secondary effects of machine-
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Annex F (informative) Threshold values for slight
injury

Annex D (informative) Limit values for a slight injury

Annex E (Informative) The weight of the human
body segments
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European Standard and the essential requirements of
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() Free bumping situation: the machine collides with a human hand with a mass of 3 kg.

Key
X Contact velocity inm/s.
Y Mass of the moving part of the machine in kg.

Figure A.2 — Relationship between mass, velocity, and the supplied energy
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#:4—21 WD &CDMER

NWIP12895 CD12895
1 Scope 1 Scope
2 Normative references 2 Normative references
3 Terms, definitions, symbols and abbreviated | 3 Terms, definitions, symbols and abbreviated terms
terms 3.1 Terms and definitions
3.1 Terms and definitions 3.2 Symbols and abbreviated terms
3.2 Symbols and abbreviated terms 3.2.1 Symbols
3.2.1 Symbols 3.2.2 Abbreviated terms

3.2.2 Abbreviated terms

4 Determination of a volume that allows whole | 4 Determination of a volume that allows whole body

body access access

4.1 General 4.1 General

4.2 Openings defined by the physical obstruction | 4.2 Openings defined by the physical obstruction
4.2.1 Access over physical obstruction 4.2.1 Access over physical obstruction

4.2.2 Access around, through or under physical | 4.2.2 Access around, through or under physical
obstruction obstruction

4.2.3 Prevention of access 4.2.3 Prevention of access

4.3 Dimensions within the safeguarded space | 4.3 Dimensions within the safeguarded space where
where persons can remain undetected persons can remain undetected

4.3.1 General 4.3.1 General

4.3.2 ESPE mounted vertical to the reference | 4.3.2 ESPE mounted vertical to the reference plane
plane 4.3.3 Interlocking guard mounted vertical to the

4.3.3 Interlocking guard mounted vertical to the | reference plane
reference plane

5 Risk reduction measures to minimize risks | 5 Risk reduction measures to minimize risks derived

derived from whole body access from whole body access

5.1 General 5.1 General

5.2 Isolation and energy dissipation 5.2 Isolation and energy dissipation

5.3 Presence sensing function 5.3 Presence sensing function

5.4 Physical obstructions 5.4 Physical obstructions

5.5 Manual reset function 5.5 Manual reset function

5.5.1 General 5.5.1 General

5.5.2 Sequential time-limited manual resets 5.5.2 Sequential time-limited manual resets

5.6 Location of safety-related manual control | 5.6 Location of safety-related manual control devices
devices 5.7 Reset inhibit function

5.7 Reset inhibit function 5.7.1 General

5.7.1 General 5.7.2 Proactive inhibit function

5.7.2 Proactive inhibit function 5.7.3 Reactive inhibit function

5.7.3 Reactive inhibit function 5.8 Means of egress associated with interlocking
5.8 Interlocking guards capable of internal | guards

opening

5.9 Escape release of guard locking devices(CD | 5.9 Initiation warning system
T 5.8 ITHEE)

5.10 Initiation warning system

Annex A (informative) Evaluating conditions for | Annex A (informative) Evaluating conditions for

whole body access whole body access
Annex B (informative) Considerations to Annex B (informative) Considerations to determine if
determine if persons can remain undetected persons can remain undetected within the
within the safeguarded space safeguarded space

Annex C (informative) Considerations for risk | Annex C (informative) Considerations for risk
reduction measures to address whole body access | reduction measures to address whole body access

Annex D (normative) Further details on initiation | Annex D (normative) Further details on initiation
warning systems warning systems
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Annex E (informative) Explanations of the | Annex E (informative) Explanations of the formulae
formulae and values used and values used

Annex ZA

(informative) Relationship between this European
Standard and the essential requirements of Directive
2006/42/EC aimed to be covered
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4.2 MBEEEMIC L > TER I DB 0E (Openings defined by the physical obstruction)

BE O % FIREIC T 2 WEAIEEY O & S KO RO ~TEZ RO XD ITHEL TV,

4.2.1 WHIEEY Z 8k 2 TOHET (Access over physical obstruction)
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422 WEAEEYOFEMNG, B0 HRIT T, UL T2 5 DL (Access around, through or under
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1 Hazard zone

2 Reference plane
3 ESPE

H =750 mm
Gp=75 mm
BK1 &gk piik7 % ESPE Of

4322 BAOENICE WEIEEEY N H 5 ESPE (ESPE with high physical obstruction inside access
opening)

FH R & fie b IO BB ) 0 v & 23 B YETE 70 5 1000mm 228 2, 1400mm LU F OS5 i
HENRWADHFIEERL T2 D, D &K b ITWBEEY £ CORMEHIL, 145mm ZH2 TiX
IRBIR,

Gp = 145 mm @)

433 FEEEICEEICHEE S NTA ¥ —a v 7 & A #H — K (Interlocked movable guard
mounted vertical to the reference plane)

433.1 BARENICTIRWEEE R D5 A o F—r y 7 & A8 — K (Interlocked movable
guard mounted with low physical obstruction inside access opening)

A v H =y 7 & ATEAT — K25 e btV BRI EY O & 28 RS 1000mm BL T O3
B BHINRWADFEEES ST2DD, A & —nuy &A@ T — R b biEWEEY £
TORROEAE, @Ik -> THET 2,

G = (H/15) mm 3)
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Key

1 Hazard zone

2 Reference plane

3 Interlocked movable guard

H =750 mm
Gg=50 mm

2 REOHEREILET DA v H—ny 7T EAEET — R4

4332 BARENICE VIR ED R o LA &2 —ry 7 fFEAE)ET — K (Interlocked movable
guard with high physical obstruction inside access opening)
A =y 7 & ATEAT — K55 e bt VW EY O & A3 RS 1000mm B 2
1400mm LLFO%E, B SHRWADIHAEERG STz O, M) b f bt W EEY £ TORRE
HEIZ. 120mm 282 TTR 520,

Gg = 120 mm %

G5 2HOHEIMICLVIRET DY A7 2i/MET 57200 ) A 7KK (Risk reduction

measures to minimize risks derived from whole body access)

51 —fi%
5 BT, PHERKENIC AL — 2 BFEE L TV DRI LRRERE I HEE A v % — 1 v 7 DNEE
BB Z L w#BbT 27200 R RENTE Y, 1SO 12100:2010, 6.1 D 3 A7 v 7 A Y v K
WS> CHEAT D2 L 2ERL TV D,
a) 4 A7 PRV RUGEETICFAT AR R G A MR e = L 3 O MW e ONH 2 323 %
(5.2),
b) SPE |2 L A BHFEXIEN O A D BB (5.3), A T, BRI TRt S v W AN DFFTEZ B I
T HOIL, ROFRO—2LL EE#EAT S,

1) 28 OFEUT ) Al REZR BHH#E IR A RIC BT 5 A0 O 7= DB SPE

2) SPE O KIKIN~F S L— & D NMEEL & 5583 5 72 O D BRIEE )

3) fEBRKIRICHET T 5 AR L — X ORHIC k> CTEEI T 222k (FkE( 2 —uv7) O

FE#hUEY b

c) MDBIMFRE ST, X —F DFERKIEA~OBEE A T 2 2 2BH#EMIZ X > TEREhT 5
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ZegiE (FEEA v 2—ay7) OFHIEY ~ (55)

1) BAEXIRAN D & 0L 2B FEH s i 25135 (5.6).

2) AR —H BB SR WEIRIC WD ATREMER & D56, RO FKRO—2LL EAEAT %,
)=y nd ALY 1Ty Ry MERE (5.5.2) (] 1SO 14119 ([ZfE > 7o BE F— R
T )
i) PIERIRNO AL —Z O ERH (5.3)
iii) IR O BLERME L TR OIRME (B 5.4 (2> - ERIREEY), I T AT =4 L
IXZCCTV D L 9 R H Y AT L)
iv) MIERERE (5.7), 572 It~ 7 a7 77« ZHNIERRESEH CX 37, 573 I~V T
7T 4 TINIERE AR T A A, 5.10 ISt - ENEE O AT A BRI S,

3) BHEXIEZ BT DA — ROWNERICA S L — & Ml S5 fTREMEIC AL 5 721, kD5
KO—2LL EEEMET D,
D572t~ 1= a T 75 ¢ 7Pk EERE
i) 5.8 [Tt 7= NS> B BRBE IR e TN — R, A FTRER S G . 5.9 (Tt o 7o I — RlifesE
& O it A ARSERERE, ATENNH — ROWNESD D OBIEENME A S 554, 5.10 1ITHE - 7= s
s 2T KDL,

5.2 W K OV R L X OTEHEL (Isolation and energy dissipation)

5.3 BRI D A DR (Detection of person(s) within the safeguarded space)

5.4 WEEREEY) (Physical obstructions)

5.5 F#EY &~ FEBE (Manual reset function)
5523 =0 3w v E ALY 7y RFEH U > L (Sequential time-limited manual resets)

5.6 ZEEETEHIEZEOBE  (Location of safety-related manual control devices)

57 Uty b XIIHEEIHIIEGE (Reset or restart inhibit function)
572 7 a7 77 ¢ 7HERE  (Proactive inhibit function)
573 V7277 ¢ 7PiEFRE (Reactive inhibit function)

5.8 N HBABERIREZ2 A % —nr » 7 H— K (Interlocking guards capable of internal opening)

5.9 H— NhafeEeE oM A fiREEsERE  (Escape release of guard locking devices)

5.10 FCEhEE4E T X5 L (Initiation warning system)
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415 NWIP (G /E£1ER)EE
NWIP CFfEEIER) & L TIRES TR ITA)N-T,

416 SR(CEHIREL)

SR (EHARE L) [EIZEIZOWTIE, 1S029042-1, 1SO13854, 1SO14118, MK TN ISO13849-2 O 4 4
THol,

(1)1S029042-1 BEWA SMHEINDFEYME D EFME—F 1 &5 : B EDER

J#4 « Safety of machinery - Evaluation of the emission of airborne hazardous substances -
Part1: Selection of test methods

oYL
A. 1248
S ORUEIL, FINA 2008 FICETSNTEY . Shb AT ET X0 E 5 2% 5 72010 3
[EH® SR (EHAEL) 2T oNEZRIETH 5,

FIEELROFE2HBEO SR (EHIRE L) I2BWT, “confirm“E 720 . % 3 [ H @ SR 7% 2022
HF4 H 15 H~9 A 2 BHIRTHEEIZ T B2, 4lald “confirm™ & 72 > 7=,

B. HEEH&E (SR EER T, WETEREL)

SR [EZ& DAREDIEE
2022-04~09
« [F]%% : confirm c BIRSHERF S LD,
« fE R confirm
C. BESE

Z ORKSEEIE, 1S029042 vV — XL LT, /X—= K 1~X—=F 9 EFTRRITSINTVD,

= N T, BRI DI SR D TG E OB LV ORI, R 7RISR S TSGR
It (mrbhe—n) Y274 (GEE) OMELZHMET S7OIHEH SN T A=F 2R ET D

(B RET D). FLSESERWEM IR &5 Y R 2 KT 2 720 O iR ik 2 i
T 272DDTA X AT HUMETH D,

=N 1 CTIEEBROEBOBEWE ZET 572010, EOFHEfEE, CoRBRAE. EomE
IERGT _NE AR L, N— b LITESE N—= 206 3— K 9 OFH - 3BT 152 @R
50

F 4—22 1SO 29042-1:2011 &R

1 Scope

2 Normative references

3 Terms and definitions

3.1 uncontrolled emission rate of a given pollutant m , | 3.4 separation efficiency by mass s
3.2 controlled emission rate of a given pollutant my 3.5 pollutant concentration parameter P
3.3 capture efficiency 7. 3.6 decontamination index /a

4 Types of test methods
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4.1 General

4.2 Nature of pollutant used

4.3 Nature of the test environment
4.3.1 General

4.3.2 Laboratory methods

4.3.2.1 Test bench method
4.3.2.2 Room method
4.3.3 Field method

4.4 Summary of methods

5 Basis for selection of test methods

5.1 General

5.2 Selection relative to the assessment parameter

5.3 Selection relative to the test environment
5.4 Selection relative to the nature of the pollutant

6 Statistical evaluation
6.1 Calculation of the mean

6.2 Confidence interval for the mean

Bibliography
& 4—23 HEDEH
T T A —5F BHROME BIRY 5 ik
~yFFAL | HATAR | TA—AFT A
fitt J e N L—E 1S029042-2
GRS 1S029042-3 - —
VYL 15 Y )E 1S029042-7 1S029042-8 —
filite B L= E 1S029042-4
1G9E - - -
HYBRELEIE | 1T E - 1S029042-9
e e G 1S029042-5 — —
1S029042-6
& 4—24 15029042 ) —XRE—E&
Bk 5 Bikg 2 A bv
1SO29042-1 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part 1: Selection of
test method
1SO29042-2 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part 2: Tracer gas
method for the measurement of the emission rate of a given pollutant
1SO29042-3 Safety of machinery — Evaluation of the emission of airborne hazardous substances - Part 3: Test bench
method for the measurement of the emission rate of a given pollutant
1SO29042-4 Safety of machinery — Evaluation of the emission of airborne hazardous substances - Part 4: Tracer method
for the measurement of the capture efficiency of an exhaust system
1S029042-5 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part 5: Test bench
method for the measurement of the separation efficiency by mass of air cleaning systems with unducted
outlet
1SO29042-6 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part 6: Test bench
method for the measurement of the separation efficiency by mass of air cleaning systems with ducted
outlet
1SO29042-7 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part 7: Test bench
method for the measurement of the pollutant concentration parameter
1SO29042-8 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part §:Room method
for measurement of the pollutant concentration parameter
1SO29042-9 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part
9:Decontamination index
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(2)IS013854 AFEHEAHLOSAShDEEMAET -0 DE/INERE

k4 . Safety of machinery - Minimum gaps to avoid crushing of parts of the human body
% WG6
A. g
ZOBIRKIE, BIIRDS 1996 FEIZFAT S AL, DK, SUHBUR DEIEZITV. 5 2 TS 2017 £4R1258
TEN TS, ARENE, 2017 FERROUWRT &2 R §~ &0 E 9 0% 9 729012 SR GEBILE L)
DT =R Th 5,

SR [FIZHIFEA 2022 4F 10 A 15 H~2023 43 A 4 H OHE TEIfF S, “confirm “& 72 o7z,
B. R ERE(SREZERT, ETEELL)

SR B DD e
2022-10~2023-03
« A% confirm s BURDHERF S LD,
- fEH : confirm
C. BESE

T OHIREIE, B AT OB AT BN R & [EEER A NS AR END T L BT D T DI B
I/ R AL L TRROE L TV D,
NAEEBALAT L o5 LIl O f/ MEEE I, AMSEALIZIS U T, €Ol E L T,

& 4—25 1S013854:2017 BX

1 Scope

2 Normative references

3 Terms and definitions

3.1 crushing zone

4 Minimum gaps

4.1 Methodology for the use of this international standard

4.2 Values

Annex A(informative) Illustration of crushing zones

(3)IS014118 FHILLZL\EEIDRALLE

Hit& 4, : Safety of machinery - Prevention of unexpected start-up

Y WG8
A. #Z48
Z ORI, HIRDY 2000 FICFHAT S, T ORK, dETIEREZER L, 5 2 iit2S 2017 FICHEIT S
NTWoD, AENE, 2017 FIROUWET &2 FhET~ S0 E D el 9 720l SR (GEMREL) (127
FONZRIFETH S,

SR [EIZHAFRAS 2022 4E 10 H 15 H~2023 453 A 4 H OHIM TEIAF i, “confirm “& 72~ 77,
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B. ¥ REE (SR EIE# T, ETHERLL)

SR [EI%& IDYJ0N ==
2022-10~2023-03
« [B1% : confirm s BURDHERF S LD,
- #EE  confirm
C. #E%

fElR XN TIEE 21T 5 A DL RMIFDO =012, FHI LR WEREIORAZ 5 1ET 5 LB N
%o 1SO 12100 Tlk, FHINRF#E LR E U THE S, FERIIE. ISO 14118 “HEA¥A O 22 Mt —T 1
LaWEEBIOMGIE"THEINS, 2B, ZOFHKRIL, ZMS IZ L 2L EHIRR TH 5.

O /PR E
PRI -
- WS, B L FEEICEETE DR &5,
- FEhHIEG &EWTERE L, RIS LTV D,
- FEYHIBIGE OOLEIS RIS T 2 WS ORAE 2 . REIZHNITE 5,

S EWTERE T, MisE (EE) IEIC L VRIEETE 5 b OSUIMMO TG IE TEBALEIZEE T
b DTRITIUTRE 720,

T E D BLE M UK

- BRI O, AR A ND Z E DB, VA TEAA MRV IRET 5,
« EIT S B DS UEIT9 2 B S L B3R O BEER & BARELC T 5,

WAL E OB

- BB (EC 60204-153) 757,/ Y/ v MEfE [IEC 60204-15.32d)] %
fit FELE B D)

- P RUBE TV T R F g H— oy AEE T m—Ux L

QFEM T R NAX DB IIHIREE

BRI -

< BB T L XU AR R =RV XD GG MEFERICE LA DREREZ i 2. 5.
s TV FHHNT KO ARSI L0 | BIOfERRDAE T 72w,

 FRE OV T ME RS I HHIALE T v 7 REE T D H D WO T IE TR e & el
TE %,

* BB L QR SO O FNT B, EEA IR
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% 4—26 1S014118:2017 B

1 Scope.

2 Normative references

3 Terms and definitions

4 General measures to prevent unexpected start-up

4.1 General

4.2 Manual measures for isolation and energy dissipation
4.3 Other means to prevent unexpected (unintended) start-up
4.4 Signalling and warning (delayed start).

5 Isolation and energy dissipation

5.1 Prevention of unexpected start-up upon restoration of any power supplies
5.2 Devices for isolation from power supplies

5.3 Locking (securing) devices

5.4 Devices for stored-energy dissipation or restraint (containment).

6 Other measures to prevent unexpected start-up

6.1 Design strategy

6.2 Measures to prevent unintended generation of start commands

6.3 Measures to maintain stop commands

6.4 Automatic monitoring of the safe state (stopped condition) during a category 2 stop

7 Design requirements for verification

7.1 General

7.2 Provisions for verifying isolation

7.3 Provisions for verifying energy dissipation or restraint (containment)

Annex A (informative) Examples of tasks which can require the presence of persons in
danger zones

Bibliography

(4)1S013849-2 HIfHIS R T LD REBIERR—5F 2 88 B U4 FEER

Hit& 4, : Safety of machinery - safety-related parts of control systems - Part2: Validation

Y WG8
A. #Z48
Z ORI, WIS 2003 FICFEIT S, T DK, 1S013849-1 & DESTEOBIRN D, KHEITEE
EEME L. H 2R 2012 FRISHITEN TV D, AL, 2012 FRROUWET 2 R~ L9 0
ZR 9 72 SR (EHIRE L) 1T bR TH D,
SR [ HIRRAY 2023 £ 1 7 15 H~6 H 4 HOBF TEIMF S TH Y SR [FIZBFE T ORI H
TR, ZOBUE & k& 722 1S013849-1 NEGET SN 7728, SR EERERIZO DL T, &K
RITEREDNE SN D RIAATHSD (AED412 (1) O A BBH),

B. #REH&E (SR EERARE +)

SR [EI%& DA
2023-01~06
C[EE BRTE CGRE « SREIZFER & LTIERE, L, WG fERIZ L
CERRE D BGETIEEN B M S D RiA A,

C. BE%

Z OBIEIL, 1S013849-1 LRI HBUETH Y . & 1 HOBERFHD 2R Z1T O 72O D

HTH D, WETIEZEDT#HT. 1S013849-1 D 2 it (2006 ) DUGETHRAR L DA TH 5,

ZOHKIL, ATITB W TR Y MEMZREO T 0t R L BEEREEARE S, FHEEICB O TR
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R, AR ENTEZRFRAP, Ak Enar iR - b “EEY R MR LR
IRENTWD,

% 4—27 1S013849-2:2012 H&

1 Scope

2 Normative references

3 Terms and definitions

4 Validation process

4.1 Validation principles 4.5 Information for validation
4.2 Validation plan 4.6 Validation record

4.3 Generic fault lists

4.4 Specific fault lists

5 Validation by analysis

5.1 General | 5.2 Analysis techniques

6 Validation by testing

6.1 General 6.4 Number of test samples

6.2 Measurement accuracy
6.3 More stringent requirements

7 Validation of safety requirements specification for safety functions

8 Validation of safety functions

9 Validation of performance levels and categories

9.1 Analysis and testing 9.5 Validation of safety-related software
9.2 Validation of category specifications 9.6 Validation and verification of performance level
9.3 Validation of MTTFd, DCavg and CCF 9.7 Validation of combination of safety-related parts

9.4 Validation of measures against systematic
failures related to performance level and
category of SRP/CS

10 Validation of environmental requirements

11 Validation of maintenance requirements

12 Validation of technical documentation and information for use

Annex A (informative) Validation tools for mechanical systems

Annex B (informative) Validation tools for pneumatic systems

Annex C (informative) Validation tools for hydraulic systems

Annex D (informative) Validation tools for electrical systems

Annex E (informative) Example of validation of fault behaviour and diagnostic means

Bibliography

90



417 CIB(ZFESANER)EE
CIB (FESWNEE) & LTk, 3H0oREZHNRH 72, ISO/TCI9 BEIHFEL LD 14, &
PTWG 2 BT OEHIER IR LD 2 TH - 7=,

(1)3XE&E 4 : Virtual venue 2022 TC 199 plenary meeting:CIB on urgent need

A BBARUXEODAHAERE

202246 H 1 H, 2 HIZBHENTE STV ISO/TC199 #2 B £ TO FINEZEZ SV T OMER
ERBIZBWTEY FITAREBEADTA T LRHLH0E )0 AKEICH Y TETHS (B

20222 H 10 H~4 A7 H), BAIZIY ETFA2XRETATLBRNERE LEENSZE TH-
72728, “virtual “TORMEITERY LD, HHECORREL B L., Yy TEDORMEAKLZLEET 5
kot

F4—7 LB,

B. #EREZB (CIB B#EKT)

CIB = VIR 1S
2022-02~04
CEE BAICEY BEIFAT AT AL, <2024 6 A1 H, 2 HICHRERTESN TV

< FESL : virtual BIEE ELD 00, stiEBE LT AL ISO/TC199 #2 (virtual) ZHE Y 9D, -1k
L L7z, AL, BiMERRRIESH S ND Z L o7, TOERERETDHI L o7,

(2) XE 4 : Re—appointment of the Convenors to ISO/TC 199/WG 6 and WG 8 for
another term starting 2023—-01-01

A TEE
WG6 L INWGS D4 B FHF#1% 202341 A 1 H~20254 12 A 31 HE TO 3 FEMILEE L.
HETLHZLORGEEZM > T-O0KRELETHD (FIFF 2022410 H 12 H~11 A 23 H),

TOBIZHLHDEED, BADNDITEKZEZR L, FIRSNL, FTOaEFTOTXTHRFTE
o7,

ISO/TC199/WG6 =t - £} : Mr. Anson Leen
ISO/TC199/WG8 =2 > v} : Mr. Klaus-Dieter Becker

i‘% 4_7 rE)7/>4/%H~E\o

B. HEEEE#RE (CIB RF|ET , "IiR)

CIB &% DAl S
2022-10~11
- [ Ak C FEARRB S, 3 EREOER AR EN T,
- KB AT - WM - 2023 451 4 1 B~2025 4212 1 31 A
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(8) XE £ : Re—appointment of the Convenor to ISO/TC 199/WG 12 for another term of

three years starting 2023—01-01

A BRE%
WGI12 D3 BT A 202341 H 1 H~20254E 12 H 31 HE TO 3ERIERE L, {152
EDORBEMOT2OOFREETHD (B : 20224 11 H 26 H~12 H 30 H),

TOBIZLHDLEEY, AANLIIEMRELZHRL, RS, FMELRoTz,
ISO/TC199/WG12 = > E'J : Dr. Yoji Yamada
?«%4_7 %)Z/SH\E\O

B. I FE:E#i8 (CIB IR FR#E T, AliR)

CIB & DD EEE
2022-11~12
- (B Bk c FEAERGR S, 3EMTEHIOIEE S AGE S T,
CRER AR < HARD - 20234E1 A 1 A~20254E 12 A 31 A
418 ZFDith
FrRLFIEe L,

42 JIS [REDERK

AT JREOVERITZEM LD > 7225, 2021 4EFE~2022 4 FE 2 R R VERY 2 920 L 7= JIS B
9712 KON TIS B 9719 78 2022 45 8 H 25 HIZRITE 7=,

421 JISB 9719 BWEOTEM —IURSHAE RO -OD—ig[FE

NAEDOBEEEIZ OV TIE, “2021 4F ISO/TC199 i Rl & “K O
http://www.jmf.or.jp/content/files/hyoujunka/2022nait.pdf ZZHDOZ &,

REEFREESRUALATH JIS BEERUAF Sk

1S0O20607:2019

Safety of machinery - Instruction
handbook - General drafting
principles

JIS B 9719:2022
B O 2z e — BB 3 —
TERR D 7= b O — i 5l

IDT

422 JISB 9712 #HEEOTLM —mFEEHEHEE —#eepAIE R UORERE
WA DOBEE T OV T, “2020 4 ISO/TC199 il il A “ KO
http://www.jmf.or.jp/content/files/hyoujunka/2022hatl.pdf ZZ=MD = &,

Safety of machinery - Two-hand
control devices - Principles for
design and selection

PR 0D 22 Mk — T T A i —
et M ORI

R EERSEE TR OB JIS HH R U4 5 IR
1SO13851:2019 JIS B 9712:2022 IDT

92




F 4—28 1SO/TC199 EEHE (RITHEDH) L JIS DR IEFE

E R ®ik JIS
&5 BREES REAFH BRES REAH
1 1ISO11161:2007 Safety of machinery -
(Ed2) Integrated manufacturing — —
systems - Basic requirements
2 | 15011161:2007/AMD1 | Safety of machinery -
2010 Integrated mapufactqrmg . .
(Ed2) systems - Basic requirements —
Amendment1
3 1S012100:2010 Safety of machinery - General JIS B 9700:2013 HE O 2 - &EF
(Ed1) principles for design - Risk D= DO—HREA] - U
assessment and risk reduction 2T TEARA L NEOY
A 7 A&
4 1SO13849-1:2015 Safety of machinery - Safety- JIS B 9705-1:2019 TSI IR OO 22 A M- 4 S
(Ed3) related parts of control systems AT I DA B 1
- Part 1:General principles for o IO T 8 D — AR
design i
5 1S013849-2:2012 Safety of machinery - Safety- JIS B 9705-2:2019 HWE D22 E - I
(Ed2) related parts of control systems LR T NDIEA EEE -
- Part 2:Validation WU - MR
6 | 1ISO13850:2015 Safety of machinery - JIS B 9703:2019 MWIE D 222 -
(Ed3) Emergency stop function - 21 HERE - 2REFEEY
Principles for design
7 1SO13851:2019 Safety of machinery - Two-hand | JIS B 9712:2022 a0z - WF
(Ed2) control devices - Principles for BERIAEE — R
design and selection OSEINE R
8 1S013854:2017 Safety of machinery - Minimum | JIS B 9711:2002 a2 M - AR
(Ed2) gaps to avoid crushing of parts (ISO13854 Ed1 %f)iv) HAENIE LR ENS =
of the human body & A ERET B 7 D DR
JTEE
9 | ISO13855:2010 Safety of machinery - JIS B 9715:2013 MEWIE DL ME - MK
(Ed2) Positioning of safeguards with OPERHRE 2 S < 224
respect to the approach speeds 5 D TR
of parts of the human body
10 | ISO13856-1:2013 Safety of machinery - Pressure- | JIS B 9717-1:2011 a0zt - [Eh
(Ed2) sensitive protective devices - I |
Part1:General principles for W E SR~y N RO
design and testing of pressure- JES s~ a7 O
sensitive mats and pressure- N . o
sensitive floors U 722 O — Al
11 1IS013856-2:2013 Safety of machinery -
(Ed2) Pressure-sensitive protective
devices - Part2:General
principles for the design and — —
testing of pressure sensitive
edges and pressure sensitive
bars
12 | ISO13856-3:2013 Safety of machinery - Pressure-
(Ed2) sensitive protective devices -
Part3: General principles for the
design and — —
testing of pressure-sensitive
bumpers, plates, wires and
similar devices
13 | ISO13857:2019 Safety of machinery - Safety JIS B 9718:2013 HE O 2N - fER
(Ed2) distances to prevent hazard (ISO13857 Ed1 %}/iiv) K12 B R OVF 253
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E PR *i JIS
&5 BHES REAH BRES R4
zones being reached by the ETDLZEEIET DT
upper limbs and the lower limbs DI 4AIEEE
14 | 1SO14118:2017 Safety of machinery — JIS B 9714:2006 MEE D22 - T
(Ed2) Prevention of unexpected start- | (ISO14118 Ed1 xt/is) LB s 1k
up
15 | ISO14119:2013 Safety of machinery - JIS B 9710:2019 icE oz et - H—
(Ed2) Interlocking devices associated KEtFEIT B A v 2 —n
with guards - Principles for o 7R | ST R
design and selection RO EH|
16 | ISO14120:2015 Safety of machinery - Guards - | JIS B 9716:2019 WWIEO - — K
(Ed2) General requirements for the —[E TR O A g
design and construction of fixed H— RO J OB ED
and movable guards 7 5 D — TR H I
17 | ISO14122-1:2016 Safety of machinery - JIS B 9713-1:2004 HEWEE O Z2 M - B
(Ed2) Permanent means of access to (ISO14122-1 Ed1 3t | A~ B R BIT TE -
machinery-Part1: Choice of W EIREOH D 2
fixed means and general SRR 0 R i DIRIR
requirements of access
18 | ISO14122-2:2016 Safety of machinery - JIS B 9713-2:2004 MR D2 ME - B
(Ed2) Permanent means of access to (ISO14122-2 Ed1 *fI%) | S~ 2 mr FB -
machinery-Part2: Working WO EXR TS v b
platforms and walkways 7 — bR OSREE
19 | ISO14122-3:2001 Safety of machinery - JIS B 9713-3:2004 HEWIE D2 VE - B
(Ed2) Permanent means of access to (ISO14122-3 Ed1 *¥fIy) | ¥~ 2 Br B -
machinery - Part3:Sairs, 3R R BMZL D
stepladders and guard-rails ROBG#ES L (D
20 | ISO14122-4:2016 Safety of machinery - JIS B 9713-4:2004 HWE D22 E - B
(Ed2) Permanent means of access to (ISO14122-4 Ed1 ki) | Fg~ 5B F B -
machinery - Part4: Fixed WA EEIXL D
ladders
21 | ISO14123-1:2015 Safety of machinery - JIS B 9709-1:2001 MWIE D 2ME - B
(Ed2) Reduction of risks to health (ISO14123 Ed1 ®})iiv) D S A fEEY
resulting from hazalr)dous BIZ L AR~ Y 27
substances emitted by Sb At 1 e . 44
machinery - Part 1:Principles giﬁi?% %: 0;% f’l &;B@ J;%%;Jﬁ&
and specifications for s - ghe
machinery manufacturers OMfEAR
22 | ISO14123-2:2015 Safety of machinery - JIS B 9709-2:2001 HWIE D 2VE - B
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1S021469:2006
(Ed1)

Safety of machinery -
Lubricants with incidental
product contact - Hygiene
requirements
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1S029042-1:2008
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 1: Selection of test method

29

1S029042-2:2009
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 2: Tracer gas method for
the measurement of the
emission rate of a given
pollutant

30

1S029042-3:2009
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 3: Test bench method for
the measurement of the
emission rate of a given
pollutant

31

1S029042-4:2009
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 4: Tracer method for the
measurement of the capture
efficiency of an exhaust system

32
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Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 5: Test bench method for
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33
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Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 6: Test bench method for
the measurement of the
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ducted outlet

34

1S029042-7:2010
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 7: Test bench method for
the measurement of the
pollutant concentration
parameter
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1S029042-8:2011
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 8: Room method for
measurement of the pollutant
concentration parameter
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to ISO 13849-1
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44 | ISO/TR22100-5:2021 Safety of machinery -
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Part 5: Implications of artificial
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45 | ISO/TR24119:2015 Safety of machinery -

(Ed1)

Evaluation of fault masking
serial connection of interlocking
devices associated with guards
with potential free contacts
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