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3.2.5 ISO/TC99/WG8

BRME A ¢ ERFEBNE
6 410 HA—/)L eISO/TC199/WGS #%5 (ISO/2™ CD13849-1)
7H 10 HA—v eISO/TC199/WG8 # 15 (1SO/2" CD13849-1)
9 H 12 HA—/v eISO/TC199/WGS8 #H 15 (1SO/2" CD13849-1)
326 ISO/TC199/WG12
BRE A e EREBAE
201947 H8H (H) eISO/TC199/WG12 H > K N 7 A1 DN T
(ISO/TC199 =) eISO/DIS21260 DO HEFIR I

201949 12 H (k) V

eISO/TC199/WG12 RV h&Esi4E Iz oWV T
eISO/DIS21260 DIEEZDWNT

201912 A 10 H (k) Y

o1SO/DIS21260 D EHR I

eISO/TC199/WG12 B IE#HD WA I: L R T — < 12>\ T

2020451 A28 H (k) D

oISO/TC199/WG12 B & i
eISO/DIS21260 D4 1% D FIAFIZDUNT

DRz A5 A AR A L 22 P C FE

3.2.7 TR B 221004

B B e ERBFEBNE
2019410 H 28 H (H) o 1 T~ 3 EOMRET
20194F 12 H 18 H (K) o 4 B~ T B 2 BR¥ OGS
2020 4F2 410 H () o T L 2 BVE~ 1 8 HOMRES
2020 -3 H 25 H (K) jIR:tj
33 YRIUFTERAVMAES
BRE A If ERFBAR
— AR DR L
34 EFEEEHERR
2G4 H 2Kk O95ET &
ISO/TC199/WG6 HfE:4 H2H~4 H TR R (F7EyR et AArSEET)
Bt « 3N L— CKE) FLFapL (Fam )
ISO/TC199/WGI12 | H#: : 201944 9H, 10H W B (4 d R KRR L)
Bt o KXy s (GEE) TEE W (97 efa AR A ARZERT)
FABRIE (XY =v7)
ISO/TC199/WG8 HEL : 201946 H 3 H~5 H W& IL (TUV 47 K)
gt vy (RAY)
ISO/TC199/WG7 HAE : 2019424 H 23 H~26 H EIFRE (Fam )
B T2y RLT (FA
)
ISO/TC199/WG8 HfE : 201947 H 1 H~3 H EHEL (TUV 7427 F)
BT v by CRE)
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=84 HEROGHET &
ISO/TC199/WG3 HEE : 2019 427 A 23 H~25 H EARME (G2 mAERE ST
Bt ST ARY A CKE) Fnpk (Fha )
ISO/TC199/WG5 HFZ: 201948 4 19 H~21 H FLILFIR (Fbm )
Bpt : 778 (F= ) HEPREE (Fam )
ISO/TC199/WG7 HFZ: 201948 A 21 H~23 H FLILFIR (FLm )
Bt : 778 (Fx ) HHH (Fha)
ISO/TC199/WG6 HEE : 201948 A 27 H~29 H R W (L AR A IEIERT)
A - g (FRIE) FILFopk (Fha)
ISO/TC199/WG12 | HF: : 201949 H 2 H, 3 H (B (4t BRI FE)
WA AL b RV R AL) EE W (G EfE R AR
MARERTE (NP =v7)
Ve (H A H B EAFZEHT)
ISO/TC199/WG3 HF: : 2019411 H 6 H~8 H EARME (G2 AERE e
Bt 70 v (FE) FILFipk (Fbway)
ISO/TC199/WGI12 | HFE : 20194 12 A 11 H~13 H I (4 d BRI
Pl - O (HA) AT (7Y =v7)
g W (78 2 AR A IERT)

4FE 2019 FEEEHABEBRY JS REDER

AR, BITSINZHKBE3IHT ThY, EEFEKERECES LTL, FDIS #EN 24, DIS &
UYL DTR #EEN 3 1, CD WERIEN 21 TH D, NWIP BRSSOV TITAEESE 2 1™
T, EMRELEUEN 4 CTH-oT-, FRESNEIEL LT CIB OEIMFN 8 A8 H -7,

JIS JRZEDIERIZEI L CTik, TRB22100-4 (Hrfl) OFERZ1TVY, JISB9712 (&iE), JISB
20607 CHIHL) @2 1ROV TIE, HREOEREZFET 5008 5 et Lz,

*1 2019 453 ARAIT 1 &,
*) BIAE L VAR L TV DS 1 AT,
3 RIEEICKT L 1 4ET

& 4—1 HTSN-ERRE

BES, BITHE B2 A b
ISO13851:2019* Safety of machinery -- Two-hand control devices -- Principles for design and
selection
1S020607:2019 Safety of machinery -- Instruction handbook -- General drafting principles
ISO13857:2019 Safety of machinery -- Safety distances to prevent hazard zones being reached
by upper and lower limbs

*ISO13851 DFEAITIL, 2019 43 H T 5, H30 FEEIREERITEPE TILFDIS Th-o7-7-
b, I «ﬁﬁ%ﬁ%}: L CAREERSEE B LT,

#=4—2 FDISIFEXE

HEES BEHIR BEZA bV
HARE
< 2019-03~05 Safety of machinery -- Instruction handbook --
1SO20607 TEE B General drafting principles
- RER AR

« 2019-07~2019-09 Safety of machir.lery -- Safety distances to prevent
hazard zones being reached by upper and lower
limbs

ISO13857 o R BERR
© FEE AR
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& 4—3 DIS RU/X[LDTRERXE
BmEs FEHR BEEZA L
H AR
Safety of machinery -- Supporting protective
*+ 2019-07~09 system
ISO/TR22053 -
- I AR
- AER . AR
. 2020-01~2020-03 Safety of machinery -- Supporting protective
system
ISO/TR22053.2 N
- [\ AR
2 LIRS
+ +2020-03~04 Safety of machinery -- Relationship with ISO
ISO/TR22100-1 R =3 12100 -- Part 1: How ISO 12100 relates to type-B

c FER AT AR

and type-C standards

£4—4 C

DIEXE

ki e

BEEHR

WX A v

HAKRE

ISO13849-1(2")

+ 2019-01~04

Safety of machinery -- Safety-related parts of
control systems -- Part 1: General principles for

N 3 design

ORGSR ATR

+ 2019-10~12 Safety of machinery -- Interlocking devices
ISO14119 NEN associated with guards -- Principles for design and

- fEE . TR selection

F4—5 NWIP & X&
BES FEHIR B2 A ML
H AR

1SO29042-10

+ 2019-03~05

Safety of machinery -- Evaluation of the emission of
airborne hazardous substances -- Part 10: Test bench

- HARRZ : FEHE
c FEE SR

method for the measurement of the decontamination
index of air cleaning systems

ISO11161 « WD 1ERREX [ Safety of machinery — Integration of machinery
into a system — Basic
requirements
F4—6 EHMREL(SRIEEXE
HRES [E1Z HFR s A b
EP:NEIPS
1S029042-2 *+ 2019-04~09 Safety of machinery -- Evaluation of the emission of

« HAEZ : Confirm
« #E 3 ¢ Confirm

airborne hazardous substances -- Part 2: Tracer gas
method for the measurement of the emission rate of
a given pollutant
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1S029042-3 *+ 2019-04~09 Safety of machinery -- Evaluation of the emission of
airborne hazardous substances -- Part 3: Test bench
- {EI NV - Confirm zrln;};gr(ll It)’(())ruﬁ}; Iﬁleasurement of the emission rate of
« #E5R : Confirm
1S029042-4 *+ 2019-04~09 Safety of machinery -- Evaluation of the emission of
airborne hazardous substances -- Part 4: Tracer
— method for the measurement of the capture
* BA[EE : Confirm efficiency of an exhaust system
« #E 3 . Confirm
1SO21469 + 2020-01~06 Safety of machinery -- Lubricants with incidental
A REVE - Confirm product contact -- Hygiene requirements
TiE
CHERRE
#&4—7 CB(RESNER#F
HRES [BIZ HRR N B
AARE
Follow up on UK - 2019-02~2019-03 ISO/DIS20607 (Z5f9 % H[E 7> & D K
objection ISO/DIS20607 FICX LT, WGS 225 O « $hislaxt
© ARIEE : Hk T EEANRE,
o FEEL AR
Referencing on IEC + 2019-03~2019-04 ISO/TC199 TRA%E ¥ 5 BikIHIC BV T IEC
standards in TC199 HE A2 - 5 HT 85D/ — VI
deliverables - BARMRIZ Rk +7 WGS BRIc x4 5 R B AN
© FEE AR
Revision of 2019-04~07 WG3 IZBIT DHifkam & IRIZEE DN T,
ISO11161:2007+Amd1:2 - ISO11161:2007+Amd1:2010 e ET A T
oo TAAREE B 12007 +Amd1:2010 ZEUET A 7
P, LELTREETI2NE I NICET HRE
s ENE
Revision proposal to 2019-11~12 WG6 (25T Digam & REIZFE SN T,
ISO13855:2010 - AR - &Rk 1SO13855:2010 2 ET A T b & L CORS®
 FEEL AT THMEIMNTET HEESNKRE,
Preparation of a new 2019-11~12 ASLEIZH T D ETUL 5 O 5 7L % [
edition of ISO/TR22100- i XD, WETATLE LTS
1:2015 ) HZIK'E'%: Fok HME I NDOEEENKE,
- AER . AR B
Approval of 2" DTR 2019-11~2020-01 BEWCES 1 BOBEITR T LTWANR, 4
vote on foreseen Eo5NT-a A NERFOHOIEEICE
ISO/TR22053 L T, RO  R E K& A A5
s 2 HNT=728, 2MDTR Z 4578 9
PDOFEESNEE,
Elaboration of 2020-01~06 WGS5 2> 6 OFEZRIZ X 5 H A RS
ISO/TR22100-5 - HAEE - B B3 2 TR 2B L, #Hilchv—2r 74
CHERRE TAHAELTREKT DNE I DDEESR
B2,
Project ISO 21260 — 2020-03~04 WGI2 IZEBWT, IS & L TORFZED
Change of deliverable c BAREZE BRTE | TV, ISELToOaryerhARR
from IS to TR - HEER ORAE To37RTch, TR & LTETT o0 E 50
DEEZNEE,
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R 4—8 FFEERHLEERR

BREE BEZA ML
TR B 22100-4 MR D22 2ME - JIS B 9700 & DORIfR - BEMELEEE N IT X2 U T ¢
(1) & T 570 DS

41 XEEESL-ERREBRUVERFENR
T, BRI SISOV TTURT
411 RITSNT-EERRE
AAEFEITIAT SN ML, 1S013851%, 18020607 & (X 1S013857 @ 3 Th -7z,
*1S013851 DFEATI i 2019 43 HThH D73, H30 FLEEMAEERITRME CTIXFDIS Th o727, FATH MK
L UTAME RS EITBE L,
(1)1S013851 M FiR{EH HEBE—REt D= D—AR R

Hitk 4, : Safety of machinery - Two-hand control devices - Functional aspects and design principles
2 Y WG8

A BBE

2012 4EIZ SR (EHIREL) OEFMNZH Y, WG ICBW TR EFE42EKTHZ L2 REL
73, 1SO13850, ISO13849 S DVEZENKK T 5% Lt&ﬁf,_@ﬁ%@&m¢¥%%@¢6 Lt
L7,

2016 4 8 A5 1SO13851 ED 7= DIRFT &2 BAtA L, WD 1ER MK ONEIf S vz,

Z Dk, WG8 LV CDZAF v 7L, DISZ#FITTHI ENIEEIIL (A[IR), FDIS #HENHK T
L, 201943 HIZRITZ T,

B. HEE&EEE (IS H1THEH)

SR PJ &G CD DIS FDIS IS
- HARR : 2012-04~09 + 2015-10 AX + 2017-12~ - FDIS 2% : 2018 2019—03
- [E]%Z : Revise DIS ~ 2018-03 —12~2019—01
< FER : Revise - B AR - B Bk
o FERL AR - fEER . AR

C. XERNBHMES

BOB%Iﬁﬁ?@@ﬂ@%%@mﬁﬁw%mbtﬁﬁfﬁw,;@ﬁ%fiﬁ?%@ﬂ@&
%@ﬁﬁ%,k%<l I, I ©3 FEEICSEL, 562, O iZ2oWTiE, 1A, IIB,
MC O3 ZATIZHEEL, THENYZEEN L ORI LZeiEfEZ2 R LTV 5D,

WREREDRE & LTI, [FIFREE, ANGEEEMIMESOER, HIMETOE L, BREE
DORiIL, AR ((defeat) OF5IL), HIMESOFEL, FYHERESHESND,

EEOBIUICOWTUL, BIRDO U X7 TR AL MW, MEE SN DM FEAERIELEE 4 8
RL, REFERFEHIES 2L LD,

2F, UETHRIZOWTIE, 1SO13849-1:2006 & DIEEE+a L7 > TWb, BE LTI, ZOHK
DOBEWE 1SO13851 DFE 1 2 TR,
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¥ 4—9 1S013851 MABE X

1 Scope

8 General requirements

2 Normative references

9 Verification and validation

3 Terms and definitions

10 Marking

4 THCD selection and THCD types

11 Information for installation, use and maintenance

5 Requirements for the design of two-hand control
devices

Annex A (normative) Measurement test for the
prevention of defeat

6 Two hand control safety functions

Bibliography

7 Prevention of accidental actuation and of defeat

% 4—10 1S013851,

Table1-List of types of the THCD and minimum safety requirements

PORHIH [HES FekE
O 0 0
A B C
W FOMH  ([FRHRIE) 52 O O] O | O] O
NG & ME 5 OR%R 53 O O] O | O] O
HE 5 DIE K 5.4 O O] O | O] O
IR EAED B 1E 5.5 O O] O | O] O
HZH L DB Ik 5.6 O Ol O | O] O
HIME = D hRE) 5.7 O] O | O] O
[ A 5.8 O| O | O
P72 &% PLe (ISO13849-1) % SIL1 (IEC62061) O O
p7a &t PLd 72U 3 (I1SO13849-1) XJE SIL2HFTI O O
(IEC62061)
Lia &t Ple A7 2V 4 (1SO13849-1) Xi% SIL3HFTI O
(IEC62061)

HIHET D701,

A7 1O THCD OFREZEET H5A1E, FHBEL OERGORMENEHE TZ 50 E ) hEaE
VAT THAA L NEEMTDHIENEETHD,

(2)IS020607 A RSO3 NVERTYH

Hitk4, : Safety of machinery - Instruction handbook — General drafting principles

izl
A BBE

% . WG5S

%5 17 [A] ISO/TC199 AR IZEBNWT, “£A LA NT I gy K7 v 72T 5 [EEBE L O
EN T, AEENT-, ZHICESNT, 2014 4 11 H~2015 41 HHIFRET [Draft resolution
C238) 2 CIB & L ClEIff =4, MBALIEEN S S 7,

2017 4 4 H~6 AR T CD, 2018 454 A ~6 A MR T DIS XEN A&, FOHKEDRE
AP ENT-, £ FDIS [EfT S 2019 4E 3 A~5 A TEIf &S, Ak,

B. I REDEEE (IS R1THH)
ESJESEs NWIP [Elf CD DIS FDIS IS
« % 17 [7] ISO/TC199 + 2016-8~10 + 2017-04~06 + 2018-04~06 + 2019—03~05 2019—06
BTN, 1E o [\ Bk S [E1 S = 5 I [ P2 = 35719 - [\ Bk
RfE % £l 5 axyk ALk - R L AR CEER L ER
T BRE N R - B AR
« WG5 H34H3Y
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C. XENBMES

Z OBIE, BEELESEE DY Tnstruction handbook ] (BAF, > K7 v 7)) #ERT A0

FRFBHZTEODDHLHOTHY, 1SO12100, 6.4 OHEIATIMEEZ T 7-bDTHD, Fiz,
2 AT CROIERE bXGRE LTS, HL, A 7 CHIETRBEONENMRE STV

LH,EIE, 247 CRENELRESND,

WEIZOWTIE, % 4 % (Principles and general information) T—#ZERFHE LT, N> K7

Y ZIRARIR G O 22 UT R S WMERNOIRED, R Y XA 7ERETORER RS (R

4—12), BSETIZ, "N R7 v 7 ORNRERERPRIN,
IRSNTEHRICH LT, FERFEAMHTEL WD, 6FETIE, #HHTS

4 R’ (Language and formulation/style guide),
E SN D,

Z OB D Tablel (F£4—13) T
SELAXANDH

= AR

7#TlX, 3\ (Forms of publication) 73#i

- BftJEZE A(informative) Correspondence between ISO 12100:2010, 6.4and this document

ISO12100,6.4 & A EE ORI REND,

- fff )& B(informative) Presentation and formatting

FERTD73 bOYA X, ar hI X MRENBRESND,

- [t &3 C(informative) Language tips

XARIZONWT, FRlL— L LB, KWl EWFIRHEE S D,
& 4—11 1S020607 D EH X
1 Scope
2 Normative references
3 Terms and definitions
_4 Principles and general information ]
4.1 General. 4.8 Warnings, hazard and safety symbols used in the

4.2 Target group for the instruction handbook

4.3 Information needs

4.4 Comprehensible terminology and wording

4.5 Presentation of the instruction handbook

4.6 Information from component or subsystem suppliers
4.7 Legibility

|

instruction handbook

4.9 Structuring

4.10 Residual risks

4.10.1 General.

4.10.2 Signals and warning devices provided with the
machine

4.11 IT security vulnerabilities

5 Content and structure of the instruction handbook
5.1 General
_5.2 Instruction handbook content

5.2.1 basic parts of an introduction handbook
5.2.2 Safety
5..2.3 Machine overview
5.2.4 Transportation, handling and storage
5.2.5 Assembly, installation and commissioning
5.2.6 Original equipment manufacturer settings
5.2.7 Operation
5.2.8 Product or capacity changeover
5.2.9 inspection, testing and maintenance

: 5.2.10 Cleaning and sanitizing

: 5.2.11 Fault finding/troubleshooting and repair
: 5.2.12 Dismantling, disabling and scrapping

i 5.2.13 Documents and drawings

i 5.2.14 Index

: 5.2.15 Glossary

i 5.2.16 Annexes

_6 Language and formulation/style guide
6.1 General.
6.2 Language version(s) |

6.3 Formulation guidance for instructions

6.4 Simple wording for instructions
6.5 Warnings

7 Forms of publication

Annex A (informative) Correspondence between ISO 12100:2010, 6.4and this document

Annex B (informative) Presentation and formatting.

Annex C (informative) recommendations for writing instructions

Bibliography
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®4—12 FAETHEEShSEE

OREREO 2 TER 6 RWER (BT 680, Bk OB, 8- 127279
Voo, BB, AR, R R7),

@y K7 v 7 OFAFZEDD (X —57 > N T N—T DFE),

@F =7 he LTWL I N—T/ NDOFllg=—X, ik, "¥+v 77U DERE

@G &SRB

&> K7 w7 Ok (The instruction handbook can be provided as a single item for all target
groups of a machine, or as separate items for different target groups.),

®avR—R BT URT LT T A YN DRER,

D/~ R7 7 DI,

@, fubRiF Kk OV RARH,

O Ry 7 O (BT,

WL U A 7

OIT £ = U 7 1 OgHiE

& 4—13 1S020607, Tablel-Instruction handbook content example

Section Content
Bsic parts of an instruction handbook | - Title page + Table of contents * Introduction to to/purpose of this
(see 5.2.1) instruction handbook
Safety (see 5.2.2) + General safety information and general safety instructions
Machine overview (see 5.2.3) + Machine description - Intended use - Key machine

specifications + controls and displays description * Floor plan/layout
Transportation, handling and Transporting, handling and storing the machine and/or the components

storage (sec 5.2.4)

Assembly, installation and + Assembly/integration of the machine
commissioning (see 5.2.5) + Positioning of the machine
* Mechanical, pneumatic, hydraulic and electrical installation
+ Check and test of safety systems + Installation check
+ Commissioning
Original equipment manufacturer * Mechanical settings and synchronization -+ Safety-related (setting)
settings (see 5,2,6) parameters

* Pneumatic, hydraulic, electrical and vacuum settings
+ Other settings

Operation (see 5.2.7) * Operating modes * System start-up and shut-down
+ Sequence or chronology of operations + Other operating
instructions, if applicable
Product or capacity change over (see * General product or capacity changeover information * Product-
5.2.8) specific set-up information
Inspection, testing and * Maintenance instructions
maintenance (see 5.2.9)
Cleaning and sanitizing (see 5.2.10) + Cleaning and/or sanitizing of the machine
Fault finding/ troubleshooting and + General fault finding/troubleshooting and repair information
repair (see 5.2.11) + Troubleshooting chart (electrical engineering)

* Troubleshooting of electrical sensors, vacuum systems, pneumatic
systems and hydraulic systems

Dismantling, disabling and + Dismantling, disabling and scrapping instructions
scrapping (see 5.2.12)

Documents and drawings * Documents, drawings and parts list
(see 5.2.13)
Index, Glossary, Annexes See 5.2.14t0 5.2.16
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(3)IS013857 — Ll THERABKRRBICELET A LEHLETL-ONDET IR

Hik&4 © Safety of machinery -- Safety distances to prevent hazard zones being reached by upper
and lower limbs
Y4 WG6

A EEHME

CORKIE, bR E PR ERXEICEIES D 2 & AR X VBT 5700 TH Y,
(1) PFHREz@E L ToEE (R vy FORESHEDLND), (2) KRR, (3) &
TENE, (4) EEMZ THNOBZ LBER EICHET 2 LEEMOMENED b TWVD,

2B, ZOHKOE 1L, 1S013852 (Lo Ze4 k) & 1S013853 (P2 4Rk o —
DI/ TV DEWTE - HE LT, —oOHK1S013857 (R N DZ2 2 MEEE) L
LD ThHAB,

B. chE¥TOXERIA
- 1SO13852:1994 & U} ISO13853
- ISO13857:2008

* Draft resolution C239 (2L W AT = —F UL WERENH I N TWD, m—U 27 OfERHI
Frxid,

* WG6 (2 THEEEDBBRIG SN TV 5,

-WG6 (4 A) I2C, ZOHKIIBESNTWDIRY 227 OBELHIRT 52 ENA T =2—F
YEVBEINTWER, ETLEoT,

« CD [EIff » $EEHLT - 2017 4 2 H~4 A (BRk, wlk)
« DIS [HIf) « #EEHL T : 2017 4 12 H~2018 4 3 H (Bprk, wIik)

- FDIS [FIfH e ZEH& T 0 2019 - 7 A~9 H (BRk, k), RX— |2 FDIS Bt CieH L7z
a X hEfT,

C. BERERIB (S HITHEH)

SR PJ 7GR CD DIS FDIS IS
- HIER : 2012-04 - 2015-7 - 2017-02~04 - 2017-12~2018- + 2019-07~09 2019-10
~09 + WD 1ERk < [E AR+ 03 - [\ B+ A
- [A]% : Revise BpE X b < B Bkt >k
- fESL : Revise o FEE AT AU b FER . AR
B SRLINS
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& 4—14 ISO/FDIS13857 ~M AAMSDIAAT M

MB/NC! Clause/ Paragraph/ Type of Comments Proposed change
Subclause Figure/ Table/ comment?
JPO1 Introduction | 9th para. ed Typo. Risks cannot be eliminated. “eliminating” should [Replace “One method of eliminating or reducing risks” with
be removed. “One method of reducing risks”.
JP02 04.2.1.2 Ist sentence ed Typo. “A” is not in italic letter. Set the font style of “A” as italic
JPO3 04.2.1.2 2nd para. ed Typo. See TC199/WG6 N0373, #048 (JP12). The safety | Replace “shall” with “may”.
distance of 2500 mm or more is not a requirement.
JP0O4 04.2.2.1 Figure 2 ed Key 2 is missing in the figure. Add key 2 in the figure.
JPOS 04.2.2.2 Ist para. ed The same words as 4.1.2.2 should be used. Replace “the injury severity” with “the severity of harm” and
“occurrence of the injury” with “occurrence of the harm”.
JPO6 04.2.2.2 Table 2 ed For readability and to avoid misunderstandings, Table 2 [ Move the title column and columns of 2700 and 2600 to the
should be one table. next page.
JpO7 04222 Table 2, ed Typo. In order to correspond with Clause 4.4, this needs | Replace “should” with “shall”.
Footnote ¢ to be a requirement.
Jp08 04.2.4.1 3rd para. ed Typo. “4.2.3” is incorrect. Replace “4.2.3” with “4.2.2”.
JPO9 04.3 4th para. ed Typo. This sentence is unclear. Replace “shape (see 4.2.4.3)” with “shape, see 4.2.4.3”.
JP10 04.4 ed Note 1 and 2 are for the first and second paragraphs, Reverse the order of the second sentence and the Note 1.
respectively. For readability and to avoid
misunderstandings, the order of the second sentence and
Note 1 should be changed.
JP11 Annex A Figure A.1, ed Typo. In order to correspond with Clause 4.4, this needs | Replace “should” with “shall”.
Footnote b to be a requirement.
JP12 Annex A Figure A.2 ed The positons of O and @ are incorrect. Correct the positons of O and @.
JPI3 Annex A Figure A.2, ed Typo. In order to correspond with Clause 4.4, this needs | Replace “should” with “shall”.
Footnote b to be a requirement.
Jp14 Annex A Figure A.3, ed Typo. In order to correspond with Clause 4.4, this needs | Replace “should” with “shall”.
Footnote b to be a requirement.
JPLS Annex B Last para. ed Typo. All cases of the height 4 up to 1 m are dealt Delete the last paragraph.

with in Table B.1. It never happen that the height 4 lies
between two values. No interpolation needs in Table
B.1.
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D. XENAZA

O AICEELZEY, ZoKIE, Y], 18013852 (ko Zz4aihEE) K OM1S013853 (T
R DR O oD E LTRITSATEBY, 20k, BE - AL T, —oO0HK
1S013857 (LR OV TR D222 i) L L= D Th D,

A L72 ISO13857 1%, WA 2008 HHZFAITINTED, SMITFE 2MEWVI 2 L L2 D,

FURFHIZOWTE, ZRBMSEOBREMEIZONWTOER T, RELOEENERED LR
S TW5,

TICZ OB D ERZEERLOWYIRE 5 2 iR (5iR) O HKRZTRT,
FERERAIT, KDLEY,
O1 % i P
+ INOTE 1 It is not practical to specify safety distances for all persons. Therefore, the values presented
are intended to cover the 95th percentile of the population. | 23BA1 X172,
- Ji PRI ] S 47 Tadequate safety] DFHl% [sufficient risk reduction] (2 H

+ Compliance with the requirements in this document will prevent access to the hazard zone.
Nevertheless the user of this document is advised that it does not provide the required risk reduction
for every hazard (e.g. hazards related to machine emissions such as ionizing radiation, heat sources,

noise, dust). Z 1B/,
O2 &= 5l HHH

- 1SO12100-1 &£ X 1SO12100-2 78, ISO12100 & L CHEA SN Z LTk v, 1S012100-1 121K
Z.C, 1SO12100 % 5| H#HM & Lz

O3 & MEELUERE
+ [3.2 reference plane| 23BN S 7=,
O4 % ERKROTFERIZ K B3 420T 2 B 1k 2 72 022 4 i
* 4.1.2.1 General 23 B0 & 47,
* 4.1.2.2 Selection of safety distances when reaching upwards and reaching over 23iE/Il 4172,
+ 4.2.1.2 Height of the hazard zone D FIHLEH I vz,
cR1DOZA PAPBROEIIZEFE ST (low risk ODFRBLZHIFRL72),

Table 1 — Reaching over protective structures — Eew-risk Only minor injuries along with a low
probability of occurrence

cRK2DXA MABRD LS IZEL I (highrisk ORBLZHIBR L) ..
Table 2 — Reaching over protective structures —High+risk
* 4.4 Consideration of whole body access 23 B S 4172,
& 4—15 1S013857:2007 & 2019 D E K

1SO13857:2008 1SO13857:2019
1 Scope 1 Scope
2 Normative references 2 Normative references
3 Terms and definitions 3 Terms and definitions
3.1 protective structure 3.1 protective structure
3.2 safety distance 3.2 reference plane
3.3 safety distance
4 Safety distances to prevent access by upper and lower | 4 Safety distances to prevent reach or access by upper and
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limbs

lower limbs

4.1 General

4.1 General

4.1.1 Assumptions

4.1.1 Assumptions

4.1.2 Risk assessment

4.1.2 Risk assessment

4.1.2.1 General

4.1.2.2 Selection of safety distances when reaching upwards
and reaching over

4.2 Safety distances to prevent access by upper limbs

4.2 Safety distances to prevent access by upper limbs

4.2.1 Reaching upwards

4.2.1 Reaching upwards

42.1.1 4.2.1.1 General
42.1.2 4.2.1.2 Height of the hazard zone
4.2.1.3

4.2.2 Reaching over protective structures

4.2.2 Reaching over protective structures

4.2.2.1 Values

4.2.2.1 General

4

4.2.2.2 Values

4.2.3 Reaching around

4.2.3 Reaching around

4.2.4 Reaching through openings

4.2.4 Reaching through openings

4.2.4.1 Reaching through regular openings — Persons of 14
years of age and above

4.2.4.1 Reaching through regular openings — Persons of 14
years of age and above

4.2.4.2 Regular openings for persons of 3 years of age and
above

4.2.4.2 Reaching through regular openings — Persons of 3
years of age and above

4.2.4.3 Openings of irregular shape

4.2.4.3 Openings of irregular shape

4.2.5 Effect of additional protective structures on safety
distances

4.2.5 Effect of additional protective structures on safety
distances

4.3 Safety distances to prevent access by lower limbs

4.3 Safety distances to prevent access by lower limbs

4.4 Consideration of whole body access

Annex A (informative) Use of Tables 1 and 2 with
intermediate values

Annex A (informative) Use of Tables 1 and 2 with
intermediate values

Annex B (informative) Distances to impede free access by
lower limbs

Annex B (informative) Distances to impede free access by
lower limbs

Bibliography

Bibliography

4.1.2 FDIS (ERFRERERE) BEE

AAEEEEIf & 7= FDIS (EBSHUS &I E) 1, 1S020607 N ISO13857 D 2 Toh-71-, =
NHDONFIZOWNTIE, AED 411 EZZREINT-0,

7ok, AED 411 (1) 128BE L7 1SO13851 [2oWTIE, MEFEFEORRSN TH Y, FDIS [EIft &
OB ELEEE ThHoT-, 2O, Z 223 BE LT,
(1)IS020607 A2 RSO AN ET VY

Hik&4 © Safety of machinery - Instruction handbook — General drafting principles
oY WGS

AKED411D (2) B

(2)1S013857 fERRREIC ERERUTREARET S EEXHIETL-ODE AR

k&4 o Safety of machinery - Safety distances to prevent hazard zones being reached by upper and
lower limbs
Y4 WG6

AED 4110 (3) 2
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4.1.3 DIS(EFRREFREE) XL DTR

AAEERST &7 DIS (EEEEMKIFZ) XX DTR 1%, ISO/TR22053, ISO/TR22053.2 & X
ISO/TR22100-1 ® 3 {4 CTh -7,

(1)ISO/TR22053 XiFHIREE R T L
Hiks4 . Safety of Machinery — Safefguarding supportive system
% WG3
A. B18%
Rk 26 AR LD THEERIERZEMICE T DR AT LAOBFEIE] 1B W THED - 3HE
RIS AT AOBREMERZ ISOBRKELE Y ET50bDTH D,
ZOFEETIE, ERFEHRINTOWDIEEMRIIMAT, ta—~vr=T —ITRKT 2 HKEB L

THEODEERNKE LT, IDF TN AT VAT LR E&FIH L CEAGRREE AHIRER L
AT O AR 2T L ORI L OGO EFEFERZ1TV, BBEEER L TE -,

TR 28 4F 10 A 726 12 A ORI, NP & LTREL, KRS, ISO/TCI99/WG3 YT 25 2
EMMPITE LT,

TAVE CTORMEE I IR T,

< OFRK 26 FEE LY, EEREEEMBARHSICE TR AT A0 E ElE (3 »4)

- FIEEAIC BT, NWIP &2 ER LIRER

< SERK 28 4 10 H~12 H OMJIZ NP #ZEFHE, n[k

« %5 19 [A] ISO/TC199 #8212TC, WG3 2MHY L7225 Z & ANIRE,

cWG3 DB HiE, CPreusse |, a2y =7 U —&%, UK (Fbo) ITIE,
*WG3 7277 4_—}h

<120 (BB 1E) WG: 20174 11 A 30 H, 12 A 1 HIC/EERA

< 130E (BE2E) WG : 201844 H 4 H~6 H

<514 @ (553 [E]) WG : 201848 H 22 H~24 H

<150 (54 E) WG: 20184 12 H 5 H~7 H

<16 (55 5E) WG : 201943 H 13 H~15 H

< 17HE (B 6E) WG : 20194 7 H 23 H~25 H

« 1st DTR [Elf} : 201947 A~9 A

- %181 (35 7M) WG : 2019411 H 6 H~8 H

« 2nd  DTR [EIff : 2020 4F 1 H~3 H

< E1910E (E8E) WG :202043 H30 H~4 A1 H (Fflan) U A /L ADEETIEY L
o7)

B. EEMEFK B2V DTRIFBELT)

NWIP ISO/TC199/WG3 1 DTR 2" PDTR IS
- HiMR : 2016-10~12 < 121E (GF 1 E) - HiMR : 2016-10~12 - HiFR : 2020-01~03
- [\ BERR ~% 18 [\l (5 7 [a]) - [\ BERR - [\ BERR
o REE AR ISO/TC199/WG3 Bifeg | -« SR« mIk o FEE AT
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C. DTR DB A%

ta—<r oI —JREKT D NfFElikd 5720, ID # 700 A 7% 2H M L7 8 A7

AT (NBHER) MOEEFAI AT MMM Le ek 27 & (2D Z2 SRR
AT LLERES) OBRRFEEZITY, ZHEIERNDER L TWDHEE - AIFCIEEFIRFICL S
ARAEHMNRE L BIEATLIZEICLY, ba—~v 2T —|ZE KT AMERESZ L&
A& L72bDTh D,

Fz 4—16 ISO/TR22053 B

1 Scope 6.2 System components
2 Normative references 6.2.1 General
3 Terms and definitions 6.2.2 Identification elements
4 Symbols and abbreviated terms 6.2.3 Human-SSS interface
5 Safeguarding supportive system 6.2.4 Logic unit
5.1 General 6.3 Output from the credential database
5.2 Description of safeguarding supportive system 6.4 Verification and validation
5.3 Interface between SSS and SRP/CS 7 Information for use
6 Design of safeguarding supportive system Annex A (informative) Visualization of integration of SSS
within IMS
6.1 General Bibliography
OEE

< XEEWIRH#E S AT A (supporting protective system)

PR U AT LT, HEFEMEARFITHORET R THIEE, T, IR OMRER LI
RIS, FEEEOEHWI RY (ba—~vrxTT—) OERBE XETDHODT AT A,

- XIERILRFEEERE (supporting protective device)

TEEWRHE S AT M SN D HEE, MBEE & 2o FEEORKE T (IDER, b
— L BRETIRE AT AL A T 2—A, TakyW)  FEL, JLT Yy AT
— 2 —_— 2 TEL,

@i F i BH

ZOBKEIE, IMS OfERKENICEIT D IFEFIEEICBNT, AOLRREHHRT D72 DICEER
FOVE S 2 S RA R > 2T L O R ORI DN T O—fFERFIHA HET 5,
AR N OV B 5 _ & TE H A ISR

— AEEXKIRORE

—  NOIEEER

—  ANOEH K OHER

—  {EEmOHEHE & SR o EiRT— R

OXBEHIRE L AT LOBRER

— IDE#

— bta—~vr—LEESIRV AT LA H T 2 — R

— Juatkod
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Responsibility:
System Integrator SS S

According to ISO/TR 22053

Identification equipment (6.2)

Identification element(s) (6.2.2) Processor (6.2.4)

Human-SSS interface (6.2.3)

X 4—1 lSO/TR22053Fig1 —Elements relating to a safeguarding supportive system
@FEOREY AT OB
SARNRE S AT DL, ROWEZETT 560805,
— BRLIZ A7 ORGENFE—OEFZLLEE L TWDL I 2T = v 7T 5,
— WRLHF A8 2 EinE — FOER
— HEKECL2BEXEOY 7T T
OXEHIREL AT AL SRPICS DA V¥ T = — R

PRREICH D X, BEREIND X AT D= D) 72 iR T — RN &38R 3 5 72912 SRP/CS Dimfl =~
=y MZAIMEFTZED, ZDOANI ,ﬁT(mKi,45%7wﬁﬁ)xi37/F%EU%
ENDH D,

A BT — A%, TEMR#ES AT AL SRP/CS Dl =y NHOB WML ATAT+5, =
i, Frsnfcet—RY 72X RO OERE— RE2E5 2 ENAETH D,
TR S AT DT L0 BB A Z T 2R, REESLNRINOIZRE LAV,

—  FHiH)

F
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555
Ident fication equipment |6.2] Cl‘edentla|
dentfication slementiy) (6.2.] | | Processar [6.0.4 Database

horran- 535 irderlace 162 1

FEEEEZEEERENEE N R NEN,

lmL -
SRP/CS

> Genral flow ol
Aunclary Infonmation
Inkonmation flow

Operator information

Kl 4—2 1SO/TR22053,Figure1-Elements relating to a safeguarding supportive system

(2)ISO/TR22053 FiEHIREATL 2™DTR

JHHK 4  Safety of machinery — Safeguarding supportive system

Y WG3
A BEBF
DTR EDRE, 5STHOaAy MRS, FEAEPRELEDOIAL FTholed, HHKD
FER, AXORBKROHBRLE I, BEBRBEPARE L Ro72720, 2MDTR FEAFEfT 5 2
Lol (B a A FH SN TR, EERRICESSKREETH 72729, Not
accepted THEINTUVD),

B. BEMEFK B2V DTRIFBELT)

NWIP ISO/TC199/WG3 1 DTR 2" PDTR IS
- HiMR : 2016-10~12 3B VAEING B RE)) - HiMR : 2016-10~12 « HiFR : 2020-01~03
- [\l Rk ~% 18 [a] (3 78] - [\% Rk - [\ Rk
o REE AR ISO/TC199/WG3 Bifeg | - SR« mIk o FEE AT

C. 1*DTR &2 DTR DX HEEFH

ZZ T, IMDTR & 2MDTR & D EREE L E2RT, KLEOHEIZOWNTE, Eo (1) %
ZREINTZV,

% 4—17 1SO/DTR22053 &£ ISO/2“DTR DEXLEE AR
DTR 2" DTR

3. Terms and
definitions

HRE DR 14 3& 7 ik
4. Symbols and
abbreviated
terms
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5. Safe

guarding

supportive

system

5.1 General

Fig. 1 - -

REL e e
(Annex A @ - s

SRR O R N -

LIZHE B
D)

Figure 1 — Elements relating to a safeguarding supportive system

Figure 1 —Concept of the implementation of a S5

5.2 Description
of safeguarding
supportive
system,

5.3  Interface
between  SSS
and SRP/CS

MFER OARSLORBLO RE LEHK

6 Design of
safeguarding
supportive
system

6.1 General

Fig. 2

REL
(Annex A @
AR O RE
LIiZfEo b
D)

Respansibility:
System Integrator SSS
According to IS0/ Tk 22053

Identification equipment (6.2)

Identification element(s) (6.2.2) ‘ Processor (6.2.4)

‘ Human-SSS interface (6.2.3)

Figure 2 — Overview of safeguarding supportive system

| \ e Logic unic

|| Authorized (see 6.2.4]

1| personnel .

|| identification
(we6223) |

Figure 2 — Overview of safeguarding supportive system

6.2 System
components,
6.3 Output from
the credential
database,

6.4 Verification
and validation

HEE R OASL ORI D RIE UL

7 Information
for use

LU B -

Advice should be given in the
information for use of the machine or
IMS concerning the risks associated
with the handling of authorized
personnel identification (ID cards,
RFID tags, keys etc.) and also about
the availability of spare authorized
personnel identifications.
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Annex
A(informative)
Visualization
of integration
of SSS within =)
IMS
oo RiE L

Credential
Database

Figure A.1 - Elements relating to a 5SS with all details regarding the SRP/CS and the IMs|

SSS

Credential
Database
(see 6.3)

Annex
B(informative)
Identification
process by
monitoring  of
human  entry
and exit

(3)ISO/TR22100-1 1S012100 &24F B RUARA4F C RigL DR

k4 © Safety of machinery — Relationship with ISO 12100 -- Part 1:How ISO 12100 relates to
type-B and type-C standards
% WG5S
A BEE
F20[ERERBWT, ZOLEDORRY NEHINTWD, FFICX A 7TCHIBITERE I L - TRALE

X THERDHY, ISOTA R18E b ABETHDH Z & NSz,

R, 6.2 1B A2HEICHET MR, ZORMEICH L TEIE L2 CEEDTRE L TR
L7,
B. B EB:E#RB (DTR HEEE)
CIB R E WD DTR IS

< IR : 2019-11~2019-12 + WG5S CTUENESE « HiMR : 2020-03~04

- [al% Rk - [\ BARTE

AR AR CHERL ORE
C. REDUEEEEIM

6.2.1 122\ T, #IIRE A DTR O s 2 IRIZRT,
% 4—18 1SO/TR22100-1:2015 & ISO/DTR22100—1 D H#3% (6.2.1 DH)

ISO/TR22100-1:2015, 6.2.1

ISO/DTR 21100-1, 6.2.1

The process of risk assessment is facilitated by the
application of type-C standards, since these standards for
machinery identify the significant hazards that are generally
associated with the category of machinery concerned and
specify protective measures/risk reduction measures to deal
with them. It is assumed that a type-C standard is the result
of a risk assessment process carried out by a team of
technical experts familiar with the machine in question.
However, the application of type-C standards does not
dispense the machinery manufacturer from the obligation to
carry out a risk assessment according to ISO 12100.

Therefore, a manufacturer who applies the requirements of
a type-C standard should ensure that the type-C standard is
appropriate to the particular machinery concerned and
covers all of the risks it presents. If the machinery concerned

The process of risk assessment is facilitated by the
application of type-C standards, since these standards for
machinery identify the significant hazards that are generally
associated with the category of machinery concerned and
specify protective measures/risk reduction measures to deal
with them. It is assumed that a type-C standard is the result
of a risk assessment process carried out by a team of
technical experts familiar with the machine in question.
However, the application of type-C standards does not
dispense the machinery manufacturer from the obligation to
carry out a risk assessment according to ISO 12100.

Therefore, a manufacturer who applies the requirements of
a type-C standard should ensure that the type-C standard is
appropriate to the particular machinery concerned and
covers all of the risks it presents. If the machinery concerned
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presents hazards that are not covered by_this part of ISO/TR
22100, a full risk assessment according to ISO 12100 is
required for those hazards and appropriate protective
measures/risk reduction measures should be taken to deal
with them.

Furthermore, where type-C standards specify several
alternative requirements without defining criteria for choice
between them, the choice of the appropriate requirement for
the machinery concerned should be based on a specific risk
assessment.

presents hazards that are not covered by that type-C
standard, a full risk assessment according to ISO 12100 is
required for those hazards and appropriate protective
measures/risk reduction measures should be taken to deal
with them.

Furthermore, where type-C standards specify several
alternative requirements without defining criteria for choice
between them, the choice of the appropriate requirement for
the machinery concerned should be based on a specific risk
assessment.

D. XENHA

ZOTRIT, ZEMIEKREPENTSZ 2 ERBARNE L THERSNTODIEEFRTH S,
LEONET, LEER L ZEFIOEE (X4 7 A, 47 BRUIZ A7 CO 3T
(R ofREA IR S, £, REIRZ/GEFHIENT 57200 B XTI REh TS,
RICATLEFEDOHR EARLETRHRHMEINDZ AT A, 247 BROH A7 CHUMEENOFINEZ R
j—o

& 4—19 1SO/TR22100-1 B R

1 Scope

5.3.2 Content provided by type-C standards

2 Normative references

5.3.3 Deviations in a type-C standard from a type-B standard

3 Terms and definitions

6 Practical application of ISO 12100, type-B and type-C
standards in order to design a

machine to achieve a level of tolerable risk by adequate risk
reduction

4 General structure of the system of machinery safety
standards

6.1 General

5 System of type-A, type-B and type-C standards

6.2 Application of an appropriate type-C standard

5.1 Type-A standard (ISO 12100)

6.2.1 General

5.2 Type-B standards

6.2.2 Steps to be followed

5.2.1 General

7 Navigating appropriate type-B machinery safety standards

5.2.2 Type-B1 standards

Annex A (informative) Iterative process of risk assessment
and risk reduction

5.2.3 Type-B2 standards

Annex B (informative) Types of documents

5.3 Type-C standards

Bibliography

5.3.1 General
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Applicable
AL [—— type-C standard exists?
R Machine completely
Step2 |- covered within the scope?
All significant
Step3 b ——— hazards dealt with and
P associated risks appro-
priately reduced?
Y
4] L8] Lc]
Apply type-C standard & ISO 12100 in .
A conjunction with appropriate type-B Apply ISO 12100 in
Step4  b——————— ] _C':p‘;yn dard standards for hazards not dealt with °°"'“"F‘:°': with
ype and/or where risks are not appropriately appns)gln?! erdype-a
reduced by the type-C standards aros
A 1 L
StepS F——————— Documentation

Ce=

X 4—3 1SO/TR22100-1,X] 4 Recommended steps for the practical use of ISO12100 and existing
type—B and type—C standards within this system

ATl 1: A7 CHREOHE
MR EHE R OLEF 1T, B OO R &M% D 24 7 C Rk EZRET S,

AT w7 2 A OMER
YL ORI L it 7e % A 7° C HBEDFE L2 E, TOX A 7 C kO H &
W2 BRE LI b DO EHERT 5,

AT v S 3 AT CHIETHE SN EEARIEOMHE
AT w7 2 DFER, TOHBENYELOBBIZHEY L O TH D Z EDRMERINTZE, TOHK
MEEERIFLZITRNR EATNDINE I &R T 5, BMLT, DX A7 CHIETHE
TEZID U A7 IRIER A Yk O3 L Cili 32 DIt & 5 & il 5,
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AT T 4A . ZA 7 CHEEOEA
AT T 2ROAT v T &I L TCWAEE, 447 CHKICHESND Y A7 IKER %
WHT 5, A4 7 CHRETHREIND UV AZIRERIL, FERER U A7 (tolerable risk)
ZERLTWNDE N ZENREZIINTVD,
2T v 75 ~tTp,
AT v T 4B A 7 CHigOBEA K O OEHAHEM b 2B & (E4) ORE, TV
WZBE T 2 ENNfERRIR, AR X IXfERERDRE
AT T 2ROAT v T 3O ELL—2 XXM AT L TWRWEE, Yo &0y
23, ROV X, EOGRRIR, G, faRESRE, ¥4 7 CHKICEBMLT, BET 5
VBN DN RET D,

B AT CHBITEG F OGS GAy) RO/ JUfalRiE, falikie, faRFERICx L
Ti%, IS012100 (Z A 7 AHtK) | ﬁméné)x77ﬂx%/%&o)x7ﬁﬁ%%%m
T 5, £721S012100 (¥ A 7 AHK) ZLET D204 A4 7 BEKELAHAT S,
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2T v 7 4C : 1S012100 (# A 7 AHKE) THET DIV RAIZTERAA LV FEWRY R 7 &R 7
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W7 2 A 7 CHIAIZ > THERE S e WIS 3 LT, ISO12100 ICHIESND U A7 T
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HI-DIHEHTHZ EMTE S,

VAT HAA FOFERE LT, HEGERIE, GRIREERERELRE LSS, DR
72 ) A7 A X D 72912, 2 A 7 BH&ZFIHT 2,

BINLT, BEEOZREHE L IIBNMO) 2 7 KBER 28T 25805 5,
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AT w75 ~fEde,
27 v 75 XE[L
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AAEERSTENT7- CD (FESFRZE) 1%, 1S013849-1 LN ISO14119 D 2 - Tdh -7~

(1)1S013849-1 #lfHS AT LD L EREER

J#4 © Safety of machinery - Safety-related parts of control systems - Part 1:General principles for
design
1Y 0 WG8
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- 1SO13849-1:1999 Ed.1 %17 (B 7 =2 V)

- 1SO13849-1:2006 Ed.2 317 (PL /N7 4 —~ L A L~YLIEA)
- 1SO13849-1:2006/Amd ER%

- 1SO13849-1:2006 & Amd Z#tA L, 1SO13849-1:2015 Ed.3 347
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1 Scope 1 Scope
2 Normative references 2 Normative references
3 Terms, definitions, symbols and abbreviated terms 3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions
3.2 Symbols and abbreviated terms

3.1 Terms and definitions
3.2 Symbols and abbreviated terms

4 Design considerations

4.1 Safety objectives in design

4.2 Strategy for risk reduction

4.3 Determination of required performance level (PLr)

4.4 Design of SRP/CS

4.5 Evaluation of the achieved performance level PL and
relationship with SIL

4.6 Software safety requirements

4.7 Verification that achieved PL meets PLr

4.8 Ergonomic aspects of design

4 Overview

4.1 Requirements for risk assessment and risk reductions
4.2 Contribution to the risk reduction by the safety function
4.3 Risk reduction using a SRP/CS

4.4 Principle methodology

4.5 Required Information

4.6 sub-system realisation

5 Safety functions.

5.1 Specification of safety functions
5.2 Details of safety functions

5.2.1 Safety-related stop function
5.2.2 Manual reset function

5.2.3 Start/restart function

5.2.4 Local control function

5.2.5 Muting function

5.2.6 Response time

5.2.7 Safety-related parameters
5.2.8 Fluctuations, loss and restoration of power sources

5 Specification of safety functions

5.1 General

5.2 Safety requirements specification (SRS)

5.2.1 General

5.2.2 Requirements for safety functions for subsystems
5.2.3 Requirements for specific safety functions

5.3 Determination of required performance level (PLr) for
each safety function

5.4 Review of the safety requirement specification

6 Categories and their relation to MTTFD of each
channel, DCavg and CCF

6.1 General

6.2 Specifications of categories

6.2.1 General

6.1 Evaluation of the achieved performance level PL

6.1.1 General overview of Performance level PL

6.1.2 Correlation between PL and SIL

6.1.3 Architecture — Categories and their relation to
MTTFD of each channel, DCavg and CCF
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6.2.2 Designated architectures

6.2.3 Category B

6.2.4 Category 1

6.2.5 Category 2

6.2.6 Category 3

6.2.7 Category 4

6.3 Combination of SRP/CS to achieve overall PL

6.1.4 Mean time to dangerous failure (MTTFD)

6.1.5 Diagnostic coverage (DC)

6.1.6 Common cause failures (CCF)

6.1.7 Systematic failures

6.1.8 Simplified procedure for estimating the PL

6.1.9 Alternative procedure to determine the PL without
MTTFD

6.1.10 Fault consideration and fault exclusion

6.2 Combination of subsystems to achieve an overall PL of
the safety function

6.2.1 General

6.2.2 Known PFHD values

6.2.3 Unknown PFHD values

7 Fault consideration, fault exclusion
7.1 General
7.2 Fault consideration

7.3 Fault exclusion

7 Software safety requirements

7.1 General

7.2 Safety-related embedded software (SRESW)
7.3 Safety-related application software (SRASW)
7.4 Software-based parameterization

8 Verification that achieved PL meets PLr

9 Ergonomic aspects of design

8 Validation

10 Validation

10.1 Validation principles

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 record

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

10.4.3 Additional requirements for testing

10.4.4 Number of test samples

10.4.5 Testing methods

10.5 Validation of safety requirements specification for
safety functions

10.6 Validation of the safety function

10.7 Validation of the safety integrity of the SRP/CS
10.7.1 Validation of subsystem(s)

10.7.2 Validation of measures against systematic failures
10.7.3 Validation of safety-related software

10.7.4 Validation of combination of subsystems
10.7.5 Checking/verification of safety integrity

9 Maintenance

11 Maintenance

10 Technical documentation

12 Technical documentation

11 Information for use

13 Information for use

13.1 General

13.2 Information for SRP/CS integrator
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Annex A (informative) Determination of required
performance level (PLr)

Anmnex A (informative) Determination of
performance level (PLr)

required

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

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

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

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

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

Annex D (informative) Simplified method for estimating
MTTEFD for each channel
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Annex E (informative) Estimates for diagnostic coverage
(DC) for functions and modules

Annex F (informative) Estimates for common cause failure
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failures (CCF)

Annex G (informative) Systematic failure

Annex G (informative) Systematic failure

Annex H (informative) Example of combination of several
safety-related partsof the control system

Annex H (informative) Example of combination of several
subsystems

Annex | (informative) Examples

Annex I (informative) Examples

Annex J (informative) Software

Annex J (informative) Software

Annex K (informative) Numerical representation of Figure
5

Annex K (informative) Numerical representation of Figure
12
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BN 3.1.247
safety requirement specification
SRS
specification containing the requirements for the safety functions that have to be performed by the safety related
control system in terms of characteristics of the SFs (functional requirements) and required performance levels
[SOURCE: IEC 61508-4:2010, 3.5.11 and 3.5.12, modified]
BENI 3.1.5
fault exclusion
exclusion of certain faults within an SRP/CS, if this can be justified due to their improbability and their
negligible contribution to the reliability of the SRP/CS
BENI 3.1.24
cyclic or regular monitoring of the dynamic change of an input signal
diagnostic measure which monitors the cyclic or regular change of an input signal initiated by the process
BN 3.1.25
cross monitoring
diagnostic measure which checks plausibility of redundant signals in both channels of a redundant logic unit
B 3.1.30
mean time between failure
MTBF
expected value of the operating time between consecutive failures
BN 3.1.31
ratio of dangerous failures
RDF
Ratio of expected dangerous failure modes (in relation to all failure modes)
B 3.1.41
Safety related application software
SRASW
software specific to the application and generally containing logic sequences, limits and expressions that
control the appropriate inputs, outputs, calculations and decisions necessary to meet the SRP/CS requirements
Ayl 3.1.42
Safety related embedded software
SRESW
firmware
system software
software that is part of the system supplied by the manufacturer and is not accessible for modification by the
end
Note 1 to entry: Embedded software is usually written in FVL.
B 3.1.44
low demand mode
mode of operation in which the frequency of demands on the SRP/CS to perform its safety function is not greater
than one per year
Note 1 to entry: low demand mode does not apply to machinery and is not used in this document. See Clause 1
Scope.
[SOURCE: IEC 61508-4:2010, 3.5.16, modified]
BN 3.1.45
subsystem
entity which results from a decomposition of an SRP/CS
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Note 1 to entry: A dangerous failure of any subsystem can result in the loss of a safety function. The subsystem
specification includes its role in the safety function and its interface with the other subsystems of the SRP/CS.
Note 2 to entry: One subsystem can be part of one or several SRP/CS, e.g. the same combination of contactors
306 can be used for de-energise a motor in case of detection of a person in a danger zone and also in case of
opening a safe guard.

BENI 3.1.46
subsystem element
part of a subsystem comprising a single component or any group of components not solely being able to carry
out a safety function
Note 1 to entry: A subsystem element can comprise hardware and software, e.g. sensor, contactor.
BENI 3.147
well-tried safety principle
principles that have proved effective in the design or integration of safety-related control systems in the past,
to avoid or control critical faults or failures which can influence the performance of a safety function
Note 1 to entry: Newly developed safety principles can be considered as equivalent to “well-tried” if their
effectiveness is proven based on the state of science and engineering.
Note 2 to entry: Well-tried safety principles are effective not only against random hardware failures, but also
against systematic failures which can creep into the product at some point in the course of the product life cycle,
e.g. faults arising during product design, integration, modification or deterioration.
Note 3 to entry: Tables A.2, B.2, C.2andD.2 in the informative annexes of ISO 13849-2 address well-tried
safety principles for different technologies.
BENI 3.1.48
well-tried component
component for a safety-related application which has been either
* widely used in the past with successful results in similar applications, or
d) made and verified using principles which demonstrate its suitability and reliability for safety - related
applications.
Note 1 to entry: Newly developed components can be considered as equivalent to “well-tried” if they fulfil the
conditions of b).
Note 2 to entry: The decision to accept a particular component as being “well-tried” depends on the application,
e.g. owing to the environmental influences
Note 3 to entry: Components within electronic (e.g. PLC, microprocessor, application-specific integrated
circuit, frequency convertor) can only be considered as equivalent to “well-tried” according to clause XXX.
Note 4 to entry: Information about well-tried components is available in the informative annexes of ISO 13849-
2.
BENI 3.1.49
operating mode
mode of operation in a machine (i.e. automatic, manual, maintenance) to select predefined machine functions
and safety measures related to those functions
Note 1 to entry: For each specific operating mode, the relevant safety functions and/or protective measures
shall be implemented.
Note 2 to entry: Operating mode is not a machine function itself. The functions (including safety functions)
summarized under an operating mode can only be used when that particular operating mode has been activated.
BN 3.1.50
dynamic test
diagnostic measure which regularly executes a change of a signal for test purposes,  which is monitored
Note 1 to entry: The test failed if monitoring did not detect the change as expected.
Note 2 to entry: The use of test pulses is a common technology of dynamic testing and is widely used to detect
short circuits or interruptions in signal paths or malfunctions. For short circuit detection a time delay is necessary
between the test pulses e.g. with different frequency.
B 3.1.51
plausibility check
diagnostic measure which is monitoring that the state of an input (output) fits to the state of the system or other
inputs (outputs)
BN 3.1.52
safety sub-function
part of a safety function whose failure can result in a failure of the safety function
Note 1 to entry: A safety sub-function is a function to be implemented by a subsystem of the SRP/CS.
EXAMPLE Safety sub-functions according to EN 61800-5-2 as safe torque off (STO), safe stop 1 (SS1) etc.
BN 3.1.53

Channel
element or group of elements that independently implement a safety function or a part of it.
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[SOURCE: IEC 61508-4:2010, 3.3.6, modified]

BN 3.1.54

verification

confirmation, through the provision of objective evidence, that specified requirements have been fulfilled
Note 1 to entry: The objective evidence needed for a verification can be the result of an inspection or of other
forms of determination such as performing alternative calculations or reviewing documents.

Note 2 to entry: The activities carried out for verification are sometimes called a qualification process.

Note 3 to entry: The word “verified” is used to designate the corresponding status.

[SOURCE: ISO 9000:2015, 3.8.12, modified]

BN 3.1.55

validation

confirmation, through the provision of objective evidence, that the requirements for a specific intended use
or application have been fulfilled

Note 1 to entry: The objective evidence needed for a validation is the result of a test or other form of
determination such as performing alternative calculations or reviewing documents.

Note 2 to entry: The word “validated” is used to designate the corresponding status.

Note 3 to entry: The use conditions for validation can be real or simulated.

[SOURCE: ISO 9000:2015, 3.8.13, modified]

B 3.1.56

permanent fault

fault of an item that persist until an action of corrective maintenance is performed
[SOURCE: IEC 60050-192:2015]

BN 3.1.57

skilled person

person who can judge the work assigned and recognize possible hazards on the basis of professional training,
knowledge, experience and knowledge of the relevant equipment

Note 1 to entry: Several years of practice in the relevant technical field may be taken into consideration in

assessment of professional training.
[SOURCE: IEV 851-11-10]

NI 3.1.58

instructed person

person informed about the tasks assigned and about the possible hazards involved in neglectful behavior
Note 1 to entry: If necessary, the person has undergone some training.

[SOURCE: IEV 851-11-13]

BN 3.1.59

ordinary person

person who is neither a skilled person nor an instructed person
[SOURCE: IEV 195-04-03, modified]

Bl 3.1.31
repair rate
"

reciprocal value of the period of time between detection of a dangerous failure by either an
online test or obvious malfunction of the system and the restart of operation after repair or
system/component replacement

Note 1 to entry: The repair time does not include the span of time needed for failure-detection.

E. :lBMnEh=F5E (RDF [ZDLVT)

+ RDF (Ratio of expected dangerous failure mode) DOEFHRIVEM 7=, HL, TEC62061 ®
EFRLEIRD,

F 4—22 1SO/2™ CD & IEC62061 (D RDF 7E &

2" CD DEH IEC62061 DEE
3.1.31 3.2.57
ratio of dangerous failures ratio of dangerous failure
RDF RDF

Ratio of expected dangerous failure modes (in | fraction of the overall failure rate of an element that
relation to all failure modes) can result in a dangerous failure
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C.4.2 Calculation of MTTFD for components from 510D

The mean number of cycles until 10 % of the components fail dangerously (B10D)2) should be determined
by the manufacturer of the component in accordance with relevant product standards for 024 the test
methods (e.g. IEC 60957-5-1, 1SO 19973, IEC 61810). The dangerous failure modes of the component
have to be defined, e.g. sticking at an end position or change of switching times. If not all the components
fail dangerously during the tests (e.g. seven components tested, only five fail dangerously), an analysis
taking into account the components that were not dangerously failed components should be performed.
With B10D and nop, the mean number of annual operations, MTTFD for components can be calculated
as

B
MTTF,=—29% (c.1)
0,1xng,
re
d,,xh,,*x3600s/h
Nop =—+—" (c2)
cycle

With the following assumptions having been made on the application of the component:

hop is the mean operation, in hours per day;

dop is the mean operation, in days per year;

tcycle is the mean operation time between the beginning of two successive cycles of the component. (e.g.
switching of a valve) in seconds per cycle.

The operation time of the component is limited to 710D, the mean time until 10 % of the components fail
dangerously:

B
Tyop =—20 (C.3)

Nop

If the ratio of dangerous failure given by the component manufacturer is estimated at less than 50% than T10D
value is limited to T10 x 2.

2)If the dangerous fraction of B10 is not given (e.g. by manufacturer), 50 % of B10 may
be used, so B10D =2 B10 is recommended.

In case no B10D is given by the manufacturer of the component, it is permitted to determine the B10D by the
following formula

Ty op = _ B
10D nop X RDF

For Cat B, Cat 1 and Cat2 (DC = low) RDF is limited to a minimum of 0, 5. For Cat 2 (DC = medium),
Cat 3 and Cat 4 RDF is limited to a minimum of 0, 2.

OB10D 372V EE, 2)TIEBI0 D 2% (50%) TRELAZ LEZ#HTELTWER, EOTFH
B84 i, 0.2 20%) TRBLDHILNTES,
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MB/ Clause/ Paragraph/ Type of Comments Proposed change
Ncl Subclause Figure/ comment
e.o 3.1 Table/
(@ 3-D | o Table 1)
JP1 2. Normative |4 standard Ed IEC 60204-1: 2005 is referenced. 2016 version is used in the Propose to change as below;
reference text.
Change 2016 version. IEC 60294-1 2016, Safety of machinery — Electrical equipment
of machines — Part 1: General requirements
JP2 3.1.31 - Te The meaning of RDF is clear by formula, C.3and C.4as | propose to clarify the definition of RDF as below;
RDF=B10D/B10. 3131 RDF
It is the failure rate and not failure mode. o
fraction of the overall failure rate of an element that can result in a
dangerous failure
In addition, IEC/CDV 62061 define RDF as below; &
“3.2.57 RDF
fraction of the overall failure rate of an element that can
result in a dangerous failure”
Define RDF as the meaning of formula and harmonized with
IEC/CDV 62061.
see also JP11,
JP3 3.1.57 - TE The d.eﬁnition of “skilled pe?sor?’ is vague. Propose to change definition as below; skilled person: Individuals
qualified personnel’, - which is defined by who, as aresult of training and experience, understands and
ANSI B‘l L.%:2((1)15 3.61 identify the necessary skills that demonstrates competence with the design,  construction,
heed to “skilled person. operation or maintenance of the machine and the associated hazards.
Or add definition of qualified personnel’ as below;
3.1.xx qualified personnel
Individuals who, as a result of training and experience,
understands and demonstrates competence with the design,
construction, operation or maintenance of the machine and the
associated hazards.
Note for entry: qualified personnel is consider as skilled person.
P4 |5.2.1 2" para, j) |Ed Wrong typing, ‘2 is used.’

Replace “?’ to ;’.
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JPS 522 Figure 6 and |Ed Subsystem numbers are not correspond to figure 6. Propose to change as below;
para after fig 6
- input (e.g. limit switch, sensor, AOPD) (subsystem 2),
- logic/processing (subsystem 3),
- output/power control elements (e.g. valve, contactor, current
converter) (subsystem 5),
JP6 5.2.3.1 3 para Ed Part number of IEC 60204-1 is missing Add part number as below;
Safe stopping functions can be realised according to the stop
categories 0...2 (IEC 60204-1) and/ or...
JP7 6.1.1 Note 2 Ed Wrong typing of MTTFD. Change to MTTFp
6.1.4 I
para Check whole document and change them
3 para
JP8 6.1.5 Note 1 Ed Published year of ISO 13849-2 is wrong. Change to ISO 13849-2: 2012
JP9 6.1.5 Note 2 Ed Wrong typing of PFHD-value Change to PFHp value
Also, - not necessary Check whole document and change them
JP10 | 13.1 1% para ed ISO/DIS 20607 is used as referenced standard. Change to ISO 20607, and
ISO/DIS 20607 is FDIS stage and will be published before ] .
publication of this standard. Add this standard in clause 2. Reference standards.
JP11 | C42 The last para | Ed ‘the ratio of dangerous failure’ is used. This wording and Propose to change as below;
abbreviation are defined in clause 3.1.31. Then use RDF or
both. If the ratio of dangerous failure (RDF) given by the component
manufacturer is estimated at less than 50% than T10D value is
limited to T10 x 2.
JP12 | Annex C Cc42 ED Typo Propose to replace;
Paragraph “If the ratio of dangerous failure given by the...”
after [C.3] to

“If the ratio of dangerous failures given by the...”
Or
“If RDF given by the...”
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‘Dangerous fraction’ is used only this foot note. It is not

JP13 |C4.2 Foot note 2 Te .
) clear whether it is the same meaning of RDF (the ratio of Propose to change the footnote as below:
dangerous failure), or not. 2) If the RDF of Biois not given (e.g. by manufacturer), 50 % of
If the meaning of “the dangerous fraction” = RDF,  change | B10 may be used, so B10D =2 B10 is recommended.
the word of footnote.
P14 |C42 Foot note 2) TE The meaning of ‘manufacturer’ is not clear. Clarify the Propose to change as below;
meaning of “manufacturer”. ‘manufacturer should be « . . P o
components manufacturer as the same as stated line 2042. ?BIO B10 is not given (e.g. by components manufacturer), 50%
0 e
JP15 |Annex C Cc42 TE Limitation of RDF needs to be fixed. Minimum RDF is Propose to delete line 2140 — 2141
limited to 0.2 cannot be arrowed.
Paragraph
after [C.4]

Line 2042 stated that RDF is less than 50%,
limited to T1o x 2)
= It means RDF will be limited to 50%.
Tiop = Tyo X 2

Tiop is

Line 2046 stated that ... Cat 3 and Cat 4 RDF is limited to a
minimum of 0.2.
= It means RDF can be less than 50%, but above
comment will not arrow to use under 50%.
B B
RDF "nyp, ™ ngp
)
RDF —

1
— = RDF
5=
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JHH#4 © Safety of machinery -- Interlocking devices associated with guards -- Principles for
design and selection
B WGT

A BEE

ISO14119:2013 DUETRZEN, WGT7 LV HSh, HEMNMTONT-, ERITERZE U EEE%
EHigd sz L Ll oT,

WG7 LY HENTWAWERA > ME, RTHD,
BEIL, CD®RENK T LB TH S,

ISO 14119 should be revised (by an Amendment?) focus on the following:

— Define further types for trapped key systems if they cannot be aligned to existing types(Table 1, 14119)

— Improve the definitions of interlocking devices or add new definitions which fit to trapped key systems

— Clarification Key and actuator

— Table 3 (last column) has to be revised (requirements concerning the additional measures

against defeating of trapped key systems), because there is no distinction between keys and actuators

— Editorial review of the structure of measures for prevention of defeat (clause 7)

— Review Annex B.2 to align the wording, the figures and the symbols with ISO/TS 19837

— Integration of ISO/TR 24119 as an informative annex

— Reviewing the whole document in terms of errors and omissions

— Review of the basis for verification procedures (see introduction and loss of relationship to IEC 60947-5-1, holding
forces etc.)

— Review power interlocking definition in 14119

— Make references to ISO/TS 19837

— Check if the reference to operating modes as means to decrease the motivation of defeating can be improved and aligned
with existing Type C-Standards

— Discussion on what are the limits for non-detachable fixings concerning interlocking devices

B. I"EREZB(CD BHERKT)

CIB = WD CD DIS FDIS IS
« IR : 2018-01~2018-03 * WG7 THWE | +2019-10~12
- [EI FEME YE3 - Bl BOef
CHEER o FEE AT

C. RAEDHEEXRBA

ISO 14119:2013 726 D EREF S AWRIZRT, F£7o, BEHEOAEMEIZIREZ VWD, 2E L LT
CD D Hk (F4—24), 2013 FERE CD O HikkbigE (F4-25), FKOHANLDa Xk
(F4—26) #17,

+ whole body access” D iE 7

“Full body access” & “whole body access”%3, TS19847 TiRfEL T LTV 5, “whole body
access” Tt —9 5,

< ISO/TS 19837 (F T v 7 K& —A v X —n v 73EE — Rt EBROFHD) Z2HMEEL OF
E) L LTHET D, NI v R —o & —nm vy 73EEIL, TypesS &35,

- ISO/TR 24119 (RT v v ¥ N7 V—$ER ol — A 2 —na v Z73EEO Y 7V
B2 74— h~AX U 7ORME) ZHMEZEK RE) & LTHET D,

K3 (A —oy VIEEORE T L OBMENEEETE) 2dET 5,
< I — NhageEE ORBR PR Z FMEE T ORE) & LTild 5,
«#4 (IBF3) ZH%FT L=, DISIZXKBLT 5,
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& 4—24 1SO/CD14119 BHXR

1 Scope

2 Normative references

3 Terms and definitions

_4 Operating principles and types of interlocking devices associated with gvards |
4.1 General 4.3.1 General
4.2 Principles of guard interlocking without guard locking | 4.3.2 Interlocking device with mechanically or

4.3 Principles of guard interlocking with guard locking electromagnetically operated guard locking

5.1 General 5.6 Additional requirements on guard locking devices
5.2 Arrangement and fastening of position switches 5.6.1 General

5.3 Arrangement and fastening of actuators 5.6.2 Electromechanical guard locking device

5.3.1 General 5.6.3 Electromagnetic guard locking device

5.3.2 Cams 5.6.4 Holding force
5.4 Actuation modes of type 1 and type 2 interlocking ! 5.6.5 Supplementary release of guard locking
devices 5.7 Interlock blocking

5.5 Mechanical stop

_6 Selection of an interlocking device . . ]
6.1 General 6.3 Access control
6.2 Selection of a guard locking device 6.4 Environmental conditions considerations
6.2.1 Overall system stopping performance and access time : 6.4.1 General
6.2.2 Specific requirements for selection of guard locking ! 6.4.2 Influence of dust on Type 2 interlocking devices
devices

6.2.3 Selection of supplementary guard locking releases

7 Design to minimize the motivation to defeat interlocking devices

7.1 General
_8 Control requirements ]
8.1 General . 8.4 Release of guard locking device
8.2 Assessment of faults and fault exclusions. - 8.5 Logical series connection of interlocking devices
8.2.1 Assessment of faults . 8.6 Electrical and environmental conditions
8.2.2 Fault exclusion : 8.6.1 General
8.3 Measures to prevent common cause failures. © 8.6.2 Performance considerations
8.3.1 Direct and non-direct mechanical action of the position : 8.6.3 Immunity from disturbance
switches of Type 1 . 8.6.4 Electrical operating conditions
interlocking devices * 8.6.5 Clearances and creepage distances

8.3.2 Power medium diversity

9 Imformation foruse ]
9.1 General ! 9.3 Information for use given by the manufacturer of the
9.2 Information for use given by the manufacturer of : machine
interlocking devices 9.3.1 Marking
9.2.1 Marking 9.3.2 Instructions

9.2.2 Instructions

A.1 Rotary cam

A.1.1 Description

A.1.2 Typical characteristics
A.1.3 Remarks

A.2 Linear cam

A.2.1 Description

A.2.2 Typical characteristics
A.2.3 Remarks

A.3.1 Description

A.3.2 Typical characteristics

A.3.3 Remarks

A.4 Pneumatic/hydraulic interlocking devices
A.4.1 Examples

A.4.2 Remarks




B.1 Tongue-actuated position switch ! B.1.2 Typical characteristics
B.1.1 Description ' B.1.3 Remarks

_Annex C (informative) Type 3 interlocking device — Example . |
C.1 Description . C.3 Remarks

C.2 Typical characteristics

D.1 Coded magnetic operated interlocking device D.2 Coded RFID-operated interlocking device
D.1.1 Description D.2.1 Description

D.1.2 Typical characteristics D.2.2 Typical characteristics

D.1.3 Remarks D.2.3 Remarks

E.1 Mechanical interlocking between a movable guard and |
movable element |
E.1.1 Description ,

Annex F (informative) Example of guard locking devices

F.1 Example of interlocking device with separate detection : F.3.1 Description

of guard position and position of the locking elements - F.3.2 Typical characteristic

F.1.1 Description . F.4 Interlocking device with electromagnetic guard locking
F.1.2 Typical characteristic - device

F.2 Interlocking function ensured by detecting separately : F.4.1 Description

guard position and position of the guard locking device . F.4.2 Typical characteristics

F.2.1 Description . F.5 Interlocking device with guard locking, with manually
F.2.2 Typical characteristic - operated delay device

F.3 Interlocking function ensured by detecting lock position : F.5.1 Description

only by detecting the position of the locking device . F.5.2 Typical characteristics

- F.5.3 Remarks

G.1 General ! G.3.2 Functional description
G.2 Example 1 — Category 1 ' G.3.3 Design features

G.2.1 Safety function i G.4 Example 3 — Category 4
G.2.2 Functional description i G.4.1 Safety function

G.2.3 Design features ' G.4.2 Functional description
G.3 Example 2 — Category 3 i G.4.3 Design features

G.3.1 Safety functions |

Annex H (informative) Motivation to defeat interlocking devices (Defeating of protective
devices)

Annex I (informative) Examples for maximum static action forces

Annex J (normative) Test procedures

‘11 Holding forcetest i ]2Impactresistancetest |
J.1.1 General '+ J.2.1 General
J.1.2 Evaluation i 1.3 Durability test

Annex K (normative) Safety of machinery — Evaluation of fault masking serial connection of interlocking devices
associated with guards with potential free contacts

K.1 General : K.4.3 Regular method for the determination of the maximum
K.2 Fault masking - achievable DC

K.2.1 General : K.4.4 Interlocking devices with potential free contacts and
K.2.2 Direct fault masking : other potential free contacts of devices with different
K.2.3 Unintended reset of the fault - functionality connected in series

K.2.4 Cable fault with unintended reset . K.5 Avoiding fault masking

K.3 Methodology for evaluation of DC for series connected : K.6 Application in an integrated machinery system
interlocking devices : K.7 Application Example 1

K.4 Limitation of DC by effects of series connected devices : K.8 Application Example 2

K.4.1 General : K.9 Application Example 3

K.4.2 Simplified method for the determination of the :
maximum achievable DC :

L.1 Operating principles and typical forms of trapped key : L.4 System configuration

interlocking system L.4.1 General

L.1.1 General L.4.2 Key coding

L.1.2 Functional decomposition of a trapped key : L.4.3 Key transfer plan

interlocking system L.4.4 Intermediate transfer

L.1.3 Isolation control L.5 Examples of trapped key interlock devices
L.1.4 Intermediate transfe L.5.1 Key operated switch
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: L.5.2 Bolt lock
L.2 General requirements for the design of Trapped Key :
i L.5.4 Key exchange device

¢ L.5.5 Mixing machinery — Trapped key system controlling
: multiple guards and sources of energy

i L.6 FMEA analysis
¢ consideration in trapped key systems

: L.7 Safety functions and validation in accordance with ISO
¢ 13849-1 and ISO 13849-2

L.8 Selection of trapped key interlocking devices

L.1.5 Access control

interlocking device

L.2.1 Device architecture and positive mechanical action
L.2.2 Holding of rotary actuators for access locks

L.2.3 Key retention

L.3 Design to minimize defeat

L.3.1 General

L.3.2 Scheme design for ease of use

L.3.3 Reproduction of keys

L.3.4 Escape release

L.5.3 Access lock with personnel key

— Typical failure modes for

Bibliography
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14119:2013

14119 CD:2019

Scope

Normative references

Terms and definitions

4 Operating principles and typical forms of interlocking devices associated with guards
4.1 General

4.2 Principles of guard interlocking without guard locking

4.3 Principles of guard interlocking with guard locking

4.1.1 General

4.3.2 Interlocking device with mechanically operated guard locking

4.3.3 Interlocking device with electromagnetically operated guard locking
5 Requirements for the design and the installation of interlocking devices with and without
guard locking

5.1 General

5.2 Arrangement and fastening of position switches

5.3 Arrangement and fastening of actuators

5.3.1 General

5.3.2 Cams

5.4 Actuation modes of interlocking devices

5.5 Interface to control systems

5.6 Mechanical stop

5.7 Additional requirements on guard locking devices

5.7.1 General

5.7.2 Mechanical guard locking device

5.7.3  Electromagnetic guard locking device

5.7.4 Holding force (FRERTFIEITILIR XN THIR Annex J ~B&h)

W N~

5.7.5 Supplementary release of guard locking

5.7.6 Requirements for fastenings

6 Selection of an interlocking device

6.1 General

6.2 Selection of a guard locking device

6.2.1 Overall system stopping performance and access time

6.2.2 Specific requirements for selection of guard locking devices
6.2.3 Selection of supplementary guard locking releases

6.3 Environmental conditions considerations

6.3.1 General

6.3.2 Influence of dust on Type 2 interlocking devices

7 Design to minimize defeat possibilities of interlocking devices
7.1 General

Scope

Normative references

Terms and definitions (IBAK 32 FAFE — #THK 40 FIRE Annex ;BN %)

4 Operating principles and types of interlocking devices associated with guards (Type 5

LTRSSy R F—%58)

4.1 General

4.2 Principles of guard interlocking without guard locking

4.3  Principles of guard interlocking with guard locking

4.3.1 General

4.3.2 Interlocking device with mechanically or electromagnetically operated guard locking
(IRhR 4.3.2 & 4.3.3 Z—f&(k)

5 Requirements for the design and the arrangements of interlocking devices with and

without guard locking

5.1 General

5.2 Arrangement and fastening of position switches

5.3 Arrangement and fastening of actuators

5.3.1 General

53.2 Cams

5.4 Actuation modes of type 1 and type 2 interlocking devices
(I8 5.5 Interface to control systems %)

5.5 Mechanical stop

5.6 Additional requirements on guard locking devices

5.6.1 General

5.6.2 Electromechanical guard locking device

5.6.3 Electromagnetic guard locking device

5.6.4 Holding force

5.6.4.1 Solenoid controlled switch (¥ V /7 A FEI{EIRE _EIREDEHN)

5.6.5 Supplementary release of guard locking

5.7 Interlock blocking (F#i L 722\ E2BhRH IEF Blocking device DEEIR~)

6 Selection of an interlocking device

6.1 General

6.2 Selection of a guard locking device

6.2.1 Overall system stopping performance and access time

6.2.2  Specific requirements for selection of guard locking devices

6.2.3 Selection of supplementary guard locking releases

6.3 Access control (Access control device (Type 5 E:E) DBIRIE £ 1800)

6.4 Environmental conditions considerations

6.4.1 General

6.4.2 Influence of dust on Type 2 interlocking devices

W N~
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7.2 _Additional measures to minimize defeat possibilities of interlocking devices
8 Control requirements

8.1 General
8.2 Assessment of faults

8.3 Prevention of common cause failures
8.3.1 General CHTAR TILHIER)

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

8.3.3 Power medium diversity

8.4 Release of guard locking device

8.5 Fault exclusion (HThRK TiX 8.2 ~¥Ei&)

8.6 Logical series connection of interlocking devices

8.7 Electrical and environmental conditions

8.7.1 General

8.7.2 Performance considerations

8.7.3 Immunity from disturbance

8.7.4 Electrical operating conditions

9 Information for use

9.1 General

9.2 Information for use given by the manufacturer of interlocking devices
9.2.1 Marking

9.2.2 Instructions

9.3 Information for use given by the manufacturer of the machine
9.3.1 Marking

9.3.2 Instructions

Annex A (informative) Type 1 interlocking device — Examples
A.1 Rotary cam

A.2 Linear cam

A.3 Hinge

A4  Pneumatic/hydraulic interlocking devices

Annex B (informative) Type 2 interlocking device — Examples
B.1 Tongue-actuated position switch

B.2 Trapped key (FfhK Annex L ~)

Annex C (informative) Type 3 interlocking device — Example
C.1 Description

C.2 Typical characteristics

C.3 Remarks

Annex D (informative) Type 4 interlocking devices — Examples
D.1 Coded magnetic operated interlocking device

7 Design to minimize the motivation to defeat interlocking devices
7.1 General

(IBAR 7.2 1 3HAR 7.1 ~8 &)

8 Control requirements

8.1 General

8.2 Assessment of faults and fault exclusions (IHiX 8.5 Z{EIEHKE)

8.2.1 Assessment of faults

8.2.2 Fault exclusion (IBhR 8.5 IE+IEE (T 2V, PLEDFER))

8.3 Measures to prevent common cause failures

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

8.3.2 Power medium diversity

8.4 Release of guard locking device

8.5 Logical series connection of interlocking devices
8.6 Electrical and environmental conditions

8.6.1 General

8.6.2 Performance considerations

8.6.3 Immunity from disturbance

8.6.4 Electrical operating conditions

8.6.5 Clearances and creepage distances (BTARIENN)

9 Information for use

9.1 General

9.2 Information for use given by the manufacturer of interlocking devices
9.2.1 Marking

9.2.2 Instructions

9.3 Information for use given by the manufacturer of the machine
9.3.1 Marking

9.3.2 Instructions

Annex A (informative) Type 1 interlocking device — Examples
A.1 Rotary cam
A.2 Linear cam
A.3 Hinge
A.4  Pneumatic/hydraulic interlocking devices
Annex B (informative) Type 2 interlocking device — Examples
B.1 Tongue-actuated position switch

(IHAR B.2 Trapped key — ISO/TS19837 — ¥7if Annex L)
Annex C (informative) Type 3 interlocking device — Example
C.1 Description
C.2 Typical characteristics
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D.2 Coded RFID-operated interlocking device

Annex E (informative) Examples of other interlocking devices

E.1 Mechanical interlocking between a movable guard and movable element

Annex F (informative) Example of guard locking devices

F.1 Example of interlocking device with separate detection of guard position and position
of the locking elements

F.2 Interlocking function ensured by detecting separately guard position and position of the
guard locking device

F.3 Interlocking function ensured by detecting lock position only by detecting the position
of the locking device

F.4 Interlocking device with electromagnetic guard locking device

F.5 Interlocking device with guard locking, with manually operated delay device

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

G.1 General

G.2 Example 1 — Category 1

G.3 Example 2 — Category 3

G.4 Example 3 — Category 4

Annex H (informative) Motivation to defeat interlocking device

Annex I (informative) Examples for maximum static action forces

TR24119 — 7 Annex K (normative)

C.3  Remarks

Annex D (informative) Type 4 interlocking devices — Examples

D.1 Coded magnetic operated interlocking device

D.2 Coded RFID-operated interlocking device

Annex E (informative) Examples of other interlocking devices

E.1 Mechanical interlocking between a movable guard and movable element

Annex F (informative) Example of guard locking devices

F.1 Example of interlocking device with separate detection of guard position and position
of the locking elements

F.2 Interlocking function ensured by detecting separately guard position and position of the
guard locking device

F.3 Interlocking function ensured by detecting lock position only by detecting the position
of the locking device

F.4 Interlocking device with electromagnetic guard locking device

F.5 Interlocking device with guard locking, with manually operated delay device

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

G.1 General

G.2  Example 1 — Category 1

G.3 Example 2 — Category 3

G.4 Example 3 — Category 4

Annex H (informative) Motivation to defeat interlocking devices_(Defeating of protective
devices)

Annex I (informative) Examples for maximum static action forces

Annex J (normative) Test procedures (BRERFIE : [HiR 5.7.4 2> LB H) + E5R)

J.1 Holding force test

J.1.1 General

J.1.2 Evaluation

1.2 Impact resistance test (JE3E)

J.2.1 General

1.3 Durability test (JE#E)

Annex K (normative) Safety of machinery — Evaluation of fault masking serial
connection of interlocking devices associated with guards with potential free contacts (TR
7 A=)V b= R % ZFHEiDIENM) — ISO/TR 24119 ~N— R

K.1 General

K.2 Fault masking

K.2.1 General

K.2.2 Direct fault masking

K.2.3 Unintended reset of the fault

K.2.4 Cable fault with unintended reset

K.3 Methodology for evaluation of DC for series connected interlocking devices

K.4 Limitation of DC by effects of series connected devices
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TS19837 — ¥ Annex L (normative)

K.4.1 General

K.4.2 Simplified method for the determination of the maximum achievable DC

K.4.3 Regular method for the determination of the maximum achievable DC
K.4.4 Interlocking devices with potential free contacts and other potential free contacts of

devices with different functionality connected in series

K.5 _Avoiding fault masking

K.6 Application in an integrated machinery system

K.7 _Application Example 1 ()

K.8 Application Example 2 (B31)

K.9 Application Example 3 (&#)

Annex L (normative) Type 5 interlocking devices — key interlocking devices (Type5 &
L T Trapped key Z3B8/) « ISO/TS 19837 ~X— R

L.1 Operating principles and typical forms of trapped key interlocking system

L.1.1 General

L.1.2 Functional decomposition of a trapped key interlocking system

L.1.3 Isolation control

L.1.4 Intermediate transfer

L.1.5 Access control

L.2 General requirements for the design of Trapped Key interlocking device

L.2.1 Device architecture and positive mechanical action

L.2.2 Holding of rotary actuators for access locks

L.2.3 Key retention

L.3 Design to minimize defeat

L.3.1 General

L.3.2 Scheme design for ease of use

L.3.3 Reproduction of keys

L.3.4 Escape release

L.4 System configuration

L.4.1 General

L.4.2 Key coding

L.4.3 Key transfer plan

L.4.4 Intermediate transfer

L.5 Examples of trapped key interlock devices

L.5.1 Key operated switch

L.5.2 Boltlock

L.5.3  Access lock with personnel key

L.5.4 Key exchange device

L.5.5 Mixing machinery — Trapped key system controlling multiple guards and sources of
energy

L.6  FMEA analysis — Typical failure modes for consideration in trapped key systems
L.7 Safety functions and validation in accordance with ISO 13849-1 and ISO 13849-2
L.8 Selection of trapped key interlocking devices
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= 4—26

ISO/CD14119 AM BAAERM DAV E

Clause/ Type of
MB/N | Subclaus | Paragraph/F | comment Comments Proposed change
C € igure/Table
(e.g.3.1)
JP1 3.20 The devices are well defined for interlock switches which were written | Type 5 system should be defined as Type 5 device.
3908 in ISO14119. However, integrated “ISO/TS19837 - Trapped key

interlocking devices” are not fit for the other terms.

Specially trapped key system and device are mixed usage for “Type
5”.

Otherwise, scope should be changed to reflect interlocking "device"
and trapped key "system".

3.20
Type 5 interlocking system
trapped key interlocking system

system fulfilling safety function(s) or part of safety function(s) and
comprising of at least two trapped key interlocking devices which
work together through the transfer of a key.

3.20.8
trapped key interlocking device

device, part of a trapped key interlocking system, which fulfils a
function by trapping or releasing a key in a given system

EXAMPLE Door locks, key operated switches, key exchange units.
or
1 Scope

This International Standard specifies principles for the design and
selection — independent of the nature of the energy source — of
interlocking devices associated with guards.

This International Standard covers the parts of guards which actuate
interlocking devices.

3.xx trapped key interlocking system

system fulfilling safety function(s) or part of safety function(s) and
comprising of at least two Type 5 interlocking devices which work
together through the transfer of a key.

3xx TypeS5 interlocking device / trapped key interlocking device

device, part of a trapped key interlocking system, which fulfils a
function by trapping or releasing a key in a given system

EXAMPLE Door locks, key operated switches, key exchange units.

or

Scope change to

This International Standard covers the parts of guards which actuate
interlocking devices and

principles for the design, selection and application of trapped key
interlocking devices and systems for machinery applications,
independent of the type of energy used to control them or that they
control.
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JP2

3.39

Following definition is added in this CD.

direct monitoring (of the position of the guard): monitoring of
the position of the guard, characterized by the detection of the
position of the guard provided by a position switch.

However this seems to be different from ISO 13849-1:2015, Table E.1.

So to avoid confusion, the wordings should be changed.
FYI, following is a wordings of ISO 13849-1:2015 Table E.1

Direct monitoring (e.g. electrical position monitoring of control
valves, monitoring of electromechanical devices by mechanically
linked contact elements)

Change wordings as follows;

direct guard monitoring

And Change Table 1 wordings from monitoring to guard monitoring.

JP3

3.40

Following definition is added in this CD.

Indirect monitoring (of the position of the guard): monitoring
of the position of the guard, characterized by the signaling of
the closed position of the guard provided by an actuated key
operated switch.

However this seems to be different from ISO 13849-1:2015, Table E.1.

So to avoid confusion, the wordings should be changed.
FYI, following is a wordings of ISO 13849-1:2015 Table E.1

Indirect monitoring (e.g. monitoring by pressure switch, electrical
position monitoring of actuators)

Change wordings as follows;

indirect guard monitoring

And Change Table 1 wordings from monitoring to guard monitoring.

JP4

4.1

Table 1

It is not clear that the reason why Type 5 is defined separately. It may
occur confusion for user. Because Type 1 and Type 2 are mechanical,
Type 3 and 4 are non-contact, and Type 5 is mechanical again. The
order of the sequence is strange.

Undo Table 1 to ver. 2013.
And change the other Type 5 descriptions to Type 2.

JPS

4.1

Tablel
Note

NOTE for tablel is not understandable.

“NOTE The type of an interlocking device with integrated guard
locking device is defined by the principle use of the interlocking
device.”

Delete the note.
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JP6

4322 IS*paragrap | Incomplete sentence. Delete.
h
“Figure 5d) only”
JP7 5.1 2"paragra | This requirement is applicable only for Type 5 device. Interlock Change to
ph devices are on unreachable place. Some reader makes confusion this
requirement is applicable for all types of devices. It should be stated
clearly. Type 5 interlocking devices components accessible by hand shall
have no sharp corners or edges, or abrasive surfaces that can cause
injuries.
Components accessible by hand shall have no sharp corners or edges,
or abrasive surfaces that can cause injuries. (agreed)
JP8 52 5t para No reason of deletion “e)” from ISO14119:2013. Change to
e) defeat of the position switch in a reasonably foreseeable manner
shall be prevented (see Clause 7);
f) the position switch shall be located and, if necessary, protected so
that damage from foreseeable external causes is avoided;
g) the movement produced by mechanical actuation or the gap of the
proximity device actuating system shall remain within the specified
operating range of the position switch or actuating system specified
by the manufacturer of the interlocking device to ensure correct
operation and/or prevent overtravel and damaging;
JP9 5.6.4.1 Table 3 It seems that users of this standard rarely make solenoid controlled Delete Table 3 and change wordings as follows;
switch. So the contents of Table 3 are not for the user of this standard . . . .
but for the mainly interlock device manufacture. Therefore this is not The temperature rise of the electromagnetic actuating col shall not
preferable for this standard. excee.tq values of Table 1 of [IEC60085:2007 during testing under the
conditions set forth in IEC 60947-1:2007, 7.2.2.
For the rare case of making solenoid controlled switch by this standard
user, it is enough to describe IEC 60085: Electrical insulation —
Thermal evaluation and designation.
JP10 6.3 As you can see in the clause 3.20.20, access control is for the Type 5 | Change wordings as follows;

interlock device. Therefore change the title of this clause for
clarification.

6.3 Selection of access control of Type 5 interlock device
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JP11

7.1

Following wordings are added in this CD.

Not considered as non-detachable in this context are:
i) screws and bolts with hexagonal 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.

The wordings “hexagonal socket or similar” may occur a confusion for
the user of this standard.

To avoid confusion for the users, add following note.

Note: hexalobular screws and bolts are considered as a non-
detachable fixing.

JP12

7.2

Following wordings are deleted.

NOTE 1 Use of non-detachable fixing can be an inappropriate
solution in cases where a failure of the interlocking device
during lifetime of the machinery can be expected and a fast
change is necessary. In this case other measures, e.g. a), b) and
d), should be used to provide the required level of risk
reduction.

However, these wordings are useful for users of this standard.

Undo NOTE 1

JP13

7.1

Table 4

Type 2,4 and type 5 are grouped into one, despite they are separately in
the current ver..

And condition of non-detachable fixing are grouped into one, too.

It is not reasonable considering Type 2, 4 and type 5 are same about
fixing. Because position switches of Type 2, 4 have cable wiring, but
actuating systems of type 5 mainly do not have cable wiring. So there
are different motivation of defeating interlocking devices between type
2,4 and type 5.

If strict non-detachable fixing for position switch is required
unreasonably, it may raise another motivation of defeating, e.g. short
circuit of internal wiring of position switch.

Change table 4 as the following proposed change.

JPBIDEG 4: Proposed change of Table 4-
Table 4 - Addilional measures in molivation for defeat continues Lo existd on type of interlocking devices:
Principlo and moasuros= Type 1 Typo 1 Type 2, 4 quard | Type 2, 4 quard inerlacking
interlocking | interlocking | interlocking devices
device

hinged) devices | hinged only{ coded acluators as | actualors as given in 7.1 b)

w
interlocking with or without guard | without guard locking (see | or wilhoul guard
locking (soe Nole 3) Noes 2 and 3) locking (soe Note 3)

“Addilonal interiocking device and checking R
for plausibilly, see 7.1 ¢)2

Mounting out of reach, see 7.1 )1)
Soe Note 1

{ Shiclding_s00 71 a2)- = x= = s

Wounting in hidden position, see 7.1 a)3)
ice Nole 1-

Stalus monionng of cycic (esting, see 7.1

1) and I)

M=xe

etachabie fing of position Switch and s

0071)°
hable fixing of posifion Swich, sa0 | = - - - e

Non defachable fing of aclualor,see 71 ) T T Iz I

X. al least one of the measures M. R

NOTE 1 not applicable for trapped key inferlocking device-

NOTEZ If o one sifo, hey aro troatod as low lovel Tor this tablo=

NOTE 3 For Type 5 inferlocking systems this applies {0 aceess locks and bolt locks only.

Note 4. Table 4 1s infended to b used for the selection of approprials measures against defealing of Iterlocking devices. According 10 the risk assessment
mora than ona of be necessary =

JP14

8222

This clause has no requirements.

Delete all, otherwise move to annex XX.
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JP15

8.2.2.2

It para, 4
para

There is no definition in ISO13849-1 regarding dual channel
architecture. Dual channel has not defined in the standard. The term
“Dual channel architectures” should be defined for this document in
Clause 3.

- I%para

This designated dual channel architecture is used in Category 3 and 4
systems.

- 4% para

For single channel mechanical devices, the designated dual channel
architecture for category 3 and 4 systems may be achieved by
implementing two interlocking devices.

Delete or make a definition in Clause 3.XX

Delete 1% paragraph and 4™ paragraph.

or

3.XX

This designated dual channel architecture

JP16

8222

15 para

Described explanation does not fit in the requirements of ISO13849-1.

For example,

... particularly in electrical/electronic systems whereby SRPCS in two

channels are monitored by the control system.

Delete this paragraph.

Note: Categories are explained in ISO13849-1.

JP17

8222

2nd para

The explanation in 1% sentence is not understandable and no
requirement.

In mechanical devices a single channel architecture in accordance with

1SO13849-1 is typically used and the detection of faults by the control
system is not possible.

Delete this paragraph.

JP18

8.2.2.2

3 para

There is no definition of “safe failure” in ISO12100, ISO13849-1 or
other machinery safety standards. [IEC62061 defines “safe failure” in
3.2.41 but does not fit the definition for this clause.

(safe failure) will prevent damage

Delete paragraph, or the term “safe failure” should be changed or
defined for this document in Clause 3.
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JP19

8.2.2.2

5t para

Reference is wrong. There is no explanation of “category behaviour”.
Regarding behaviour, ISO 13849-1 describes “Category X system
behaviour” not “category behaviour”.

It is ambiguous of the relationship / meaning of category behaviours in
this document and ISO13849-1.

Alternatively, a single channel interlock device can be used providing
it achieves the relevant category behaviour. For categories see ISO
13849-1:2015, clause 6.

Delete.

JP20

8222

NOTEI1 to
3

The explanation is not understandable and no additional value for the
document.

NOTE 1 The behaviour of a category does not necessarily include the
designated architecture, but the definition of the category.

NOTE 2 Where all dangerous faults are proven to be technically
improbable, detection is not applicable.

NOTE 3 Where faults are proved to be technically improbable,
“continued performance of the safety function in the presence of a
single fault” is assumed.

Delete.
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JP21

8.22.2,

8223

Some wordings are added by introducing Type 5 interlock device.
However, almost of them are not requirement but informative

New wordings of this CD should be changed to note or be moved to
annex except following wordings;

8.2.2.2 paragraph 6

Where an interlocking system requires PLr e in accordance with ISO
13849-1 or SIL 3 in accordance with IEC 62061 a minimum
hardware fault tolerance of 1 is required (e.g. by implementing two
Type 1 interlocking devices, or by using a single PLr e device that
displays the relevant category behaviour).

8.2.2.2 paragraph 8 and note 6

There should be a proper selection of the device ensuring that the
holding force (FZh — see 5.7.4) of the guard locking device is
sufficient to withstand static forces on the locking element (bolt) and
that shearing forces on the locking element by bouncing of the
movable guard are prevented (see NOTE 4).

NOTE 6 For example the design of the control system can ensure
that the spring applied locking element does not move into the
engaged position, before the movable guard is closed and stationary,
e.g. by time delay between closing the door and cutting-off the
voltage to the solenoid.

JpP22

8222

10™ para

Underlined example is not suitable for explanation of HFT 1.

Where an interlocking system requires PLr e in accordance with ISO
13849-1 or SIL 3 in accordance with IEC 62061 a minimum hardware
fault tolerance of 1 is required (e.g. by implementing two Type 1
interlocking devices, or by using a single PLr e device that displays the

relevant category behaviour).

Delete after second “or” in (e.g. ....

Where an interlocking system requires PLr e in accordance with ISO
13849-1 or SIL 3 in accordance with IEC 62061 a minimum
hardware fault tolerance of 1 is required-(e.g. by implementing two
Type 1 interlocking devices,-erby-using-a-single PLre-deviee-that
displaystherelevant-eategory-behaviour).
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JP23

8.2.2.2 11 para  |Fault exclusion is not permissible in the described information. Change as
Fault exclusion is permissible for electromechanical switches only
hen: . L . .
WA Condition of fault exclusion is permissible for electromechanical
— the force is applied by positive mechanical action to a contact with | switches in accordance with ISO13849-2:2012, Table D.8.
direct opening action (see IEC 0947-5-1:2016, Annex K); see ISO
13849-2:2012, Table D.8).
— measures are foreseen or are prescribed in the Instruction manual
for over-current and short circuit protection.
Jp24 8.2.2.2 Note 5 Reference is missing Delete.
NOTE 5 For more information see 6.3.2.
JP25 8.2.2.2 Following wordings are difficult to understand especially about e.g.. In relation to JP-21, Change wordings after e.g. as follows;
Parts designed with intentionally weak points may also be used | Parts designed with intentionally weak points may also be used to
to create safe failures in order that other, critical parts are not | create safe failures in order that other, critical parts are not exposed
exposed to high loading and therefore cannot fail dangerously. |to high loading and therefore cannot fail dangerously. e.g. locking
e.g. a key is designed to break at a low force. (safe failure) will |mechanism of type 2 interlock device with locking function is
prevent damage to the lock if an attempt is made to force the designed to detect opening of guard or opening of locking
key to override the locking mechanism. monitoring contact when locking mechanism is broken by a force
F | i £ 2 interlock devi ith exceeding the specified locking force. In this case, whether or not
or exampie, even 1t an actuator of a type 2 mnterloc  device wit the interlock device with guard lock can be reused is not matter.
locking function is designed to break at a low force, it is not enough N . . . .
. . . ; However reusing of the interlock device shall not increase the risk. If
for safe failure. To clarify the condition of safe failure shall be needed. X . ) . )
manufacture declares that such safe failure is considered in the
design, it shall be verified by the test. The verified safe failure
should be fault exclusion.
JP26 8.2.2.2 15" para | Without explanation of the guard locking function in this paragraph, it | Restore following sentence from ISO14119:2013.

may confuse readers.

There should be a proper selection of the device ensuring that the
holding force (FZh — see 5.7.4) of the guard locking device is
sufficient to withstand static forces on the locking element (bolt) and
that shearing forces on the locking element by bouncing of the
movable guard are prevented (see NOTE 4).

...the movable guard are prevented (see NOTE 4). In this case the
use of fault exclusion for breakage of the locking element does not
necessarily limit the PL or SIL for the guard locking function.
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Jp27 8.2.2.3 1% para Due to ambiguous definition and usage of category behaviour, Delete.
interlock designer cannot meet the requirements of “category
behaviour”.
Again, no requirements in 8.2.2.2.
Interlock systems can be designed using the category architecture
outlined in ISO13849-1, or meet the required category behaviour.

Jp28 8223 27 para PLr=e is not allowed by single channel mechanical structures. Change to
To achieve Performance Level d (PLr d)_or Performance Level e (PLr | To achieve Performance Level d (PLr d)-erRerformanee Levele
e) with single channel mechanical structures, careful consideration PEreywith single channel mechanical structures, careful
shall be given to any fault exclusions and systematic requirements (see | consideration shall be given to any fault exclusions and systematic
Annex C). If, by means of analysis (e.g. FMEA), it can be verified the |requirements (see Annex C). If, by means of analysis (e.g. FMEA), it
faults cannot occur in the system that can lead to loss of the safety can be verified the faults cannot occur in the system that can lead to
function (e.g. through fault exclusions), then a PLr d can be realized. | loss of the safety function (e.g. through fault exclusions), then an

achieved Performance level should be limited to PLr d.
JP29 8.2.2.3 3 para I1SO13849-1 requires DCavg for Category 3 at least low. Change and delete sentence as follows.

“The diagnostic coverage (DCavg) of the total SRP/CS including
fault-detection shall be at least low.”

And if category 3-behaviour implies to ISO13849-1 category 3 system
behaviour, change the sentence.

If all single faults that cause a loss of the safety function are excluded,
category 3-behaviour may be assumed and adiagnostic coverage (DC)
is not necessary. Because there is no occurrence of faults that can lead
to loss of the safety function, a maximum Performance Level (PL) =d
can be assumed for the entire system.

If all single faults that cause a loss of the safety function are
excluded, category 3 system behaviour may be assumed-and-
adiagnostic-coverage(DC)isnetnecessary. Because there is no
occurrence of faults that can lead to loss of the safety function, a
maximum Performance Level (PL) = d can be assumed for the entire
system.
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JP30

8223

Following wordings are described.

In addition to the permissible fault exclusions according to ISO
13849-2:2012, Annexes A, B, C, D, the presumption of breakage
and deformation faults can be excluded for mechanical
components if their strength is verified to a safety factor of 4,
unless analysis or a product standard shows otherwise.

We agree in principle. However please clarify the reason why the
safety factor of 4 is sufficient.

In relation to JP-21, please describe the reason why the safety factor
of 4 is sufficient

JP31

8223

7t para

Category 4 behaviour should be defined for this document. If category
4 behaviour implies to ISO13849-1 category 4 system behaviour,
PL=e can be achieved by category 3 system behaviour.

In order to achieve Performance Level e (PL e). category 4 behaviour

is required. In particular an accumulation of faults does not lead to the
loss of the safety function, the consideration of a fault combination of
two faults is sufficient (unless 3 or more faults are foreseeable) (see
Annex B for typical faults).

Delete.

iour i ired: In particular an accumulation of faults does
not lead to the loss of the safety function, the consideration of a fault
combination of two faults is sufficient (unless 3 or more faults are
foreseeable) (see Annex B for typical faults).
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JP32

Annex K Title This annex came from ISO TR24119:2015. Original contents are Change to
provided as an informative document. It should be informative annex.
ISO/IEC Directive 1
irective Annex K
3.3 Technical R t
ecmcar steporis (informative)
3.3.1 The document shall be entirely informative in nature and shall
not contain matter implying that it is normative. It shall clearly explain
its relationship to normative aspects of the subject which are, or will
be, dealt with in International Standards related to the subject.
Also, this annex is guidance as described in K.1.
In addition, this content should be included in ISO13849 series as
guidance for safety related parts with potential free contacts.
Annex K
(normative)
JP33 Annex K Title Safety of machinery — Evaluation of fault masking serial connection | Delete first 3 words.
of interlocking devices associated with guards with potential free
contacts
Safety-ofmachinery—Evaluation of fault masking serial
connection of interlocking devices associated with guards with
potential free contacts
Jp34 K.1 There are no descriptions about fault exclusion of the actuator. Add following wordings as K.1 note 4.
Note 4: If fault exclusion for actuator is permitted, fault masking
should not be considered. e.g. by using position switch with B10d
value within manufacture’s specifications with satisfying the PLr. Or
breaking of actuator has been verified to be a safe failure.
JP35 K.1 There are no descriptions about fault exclusion of short circuit Add following wordings as K.1 note 5.

according to cable wiring of IEC 60204-1.

Note 5: If the cable of position switches are wired in accordance
with fault avoidance in cables in Annex D of IEC 60204-1:2016,
fault exclusion for short circuit between two adjacent conductors are
permitted.
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JP36

Annex K

Figure K.1
to K.4

There is missing explanation for figure K.1 to K.4.

These figures came from ISO TR24119 clause 3.9.

Add general explanation for these figures. After Note 3.

Figures describe cabling structure for interlock devices with
potential free contacts.

_66_




JP37

K.2.2,K.23,
K.2.4

There are only Type 1 figure. For user convenience, it is preferable to
figure type 2 situation.

Add Type 2 figures.

Kk.2.2 Direct fault masking for type 2 interlock devices

K.5.2.3 K.5.2.4
B11 5 BL1 | 811
= = L7 1z
iy
5l

0 a7

5

@

e
i

=)
=}

!
B>

E AT I
3

=4 1 =3 1
12 522 ||

831 831 31
sl :ll i
= b = ¢

T | SE | ST

B1,B2, B3  Type2 interlocking devices with
potential free contacts

K lagic unit
s manual reset function reset device
ot initial fault— broken actuator

2 second fauli— broken actuatar

Note 1; NCcontacts of Type 2 interlock devices
have direct opening action according to [EC
(0947-5-1 AnnexK, therefore welding of NC
rontact should be avoided,

Naote 2: If fault exclusion of broken actuataor is
acceptable, direct fault masking should not be
considered. And two interlock device may be
i in e single davice
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K.2.3 Unintended reset of fault for type 2 interlock devices
K.6.2.1 K.6.2.2 K.6.2.3 K.6.2.4

=)
L

@

@

L 11|
7 =4 o
L &= A { = A

4 Sk

4 [
5
AT T

=

=
Hd

1 -
= =!
K B2 |5
B3.1 B3.1
=) =
] 1]

=
[t

=
[

K.6.2.5 K.6.2.6 K.6.2.7 B1, B2, B3
. Type 2 interlocking
81.1 11 L devices with
N :l-_ A :Ie potentialfres
contacts
Fiy . S s
& - K logic unit
B2.1 B2.1 B2.1 5 manual reset
5 5 =i function reset
- davice
Q Q =i :2! B |« initial faule-
broken actuarar
831 % l % l x2  secondfault—
g 9| | broken actuaror
1 —

3
il
@

H

N ICEI TR |

Mote 1: NC contacts of Type 2 interlock devices have direct opening action accoeding to |EC 60947-5-1 Annex K,
therefore welding of NC contact should be avoided.

Note 2: If fault exclusion of broken actustor is acceptable, wnintended reset of fault shoukd not be considersd, And
twn interlock devics may be integrated in one single device.
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K.2.4 Cable fault with unintended reset for type 2 interlock devices

K.7.2.1 311|7 K722 L I_(.?.2.3 B | K724 L
o | B Bl B

U} Un) Un

;! Ei E eﬁ\ = - —:-'A %‘ @&

a1 Bzl | [« pa1 | [* 21 | [

1

the channel

B1, B2, B3
BL1 BL1 Type 2 interlocking
:lg & :J’ \- devices with
LLin potentialfree
; % & contacts
- B
Z’E\l K logicunit
T B2l bzl 5 manualreset
=3 4 7
- :'&l :\5 function resst
N — |l = | device
B22 |° B2 = «l  initial fault—short
31 3.1 clreuit to Un
:»5 :8, w2 secondfault—
braken actuator
EmEE :
a2 |9 [EN '&l‘ Un  neminal voltage of

sk oz ek Z]l[k ]

Mot 1: NC contacts of Type 2 interlack devices have direct opening action according to [EC 60947-5-1 Annex K,
therefore welding of NC contact should be avoided.

Note 2: I fault exclusion of broken actustor is acceptable, cable fault with unintended reset should nat be considered
And two interlack devics may be integrated in ane single device.

Note 3: If cables have installed according to |EC 60204-1, fault exclusion of shart circuit is acosptable,

JP-38

Annex K

K.3

K.3 starts from step 1. There is no explanation for steps.

Add general explanation.

DC for series connected interlocking devices are evaluated as
following steps.
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41.5 NWIP($riR{ERIER) BE&E

NWIP CHT#I/EREEER) & L TIRESINICEE, 1S029042-10 D 1 O HTH 7=, {HL,
ISO11161 1T DWW TCIE, AFEEHEEIRN-o7228, FEEE LY WD OfEk 2% L T\ 57
W, L7,

(1)ISO/NWIP29042-10 #HASKMHEINEELEYEOFEM —/\—F 10: EREBEFATLDER
FAEDEDHDRUFTRE

JH#s 4 : Safety of machinery -- Evaluation of the emission of airborne hazardous substances -
- Part 10: Test bench method for the measurement of the decontamination index of

air cleaning systems

HoY. L
A BEEE
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%
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@18029042 >V — XK —FE (31— b 10 LIS)

Bk & Hkg 2 A4 by

1S029042-1 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part 1:
Selection of test method

1S029042-2 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

1S029042-3 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

1S029042-4 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

1S029042-6 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

1S0O29042-7 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part 7: Test
bench method for the measurement of the pollutant concentration parameter

1S029042-8 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part 8:Room
method for measurement of the pollutant concentration parameter

1S029042-9 Safety of machinery - Evaluation of the emission of airborne hazardous substances - Part

9:Decontamination index

TN isorrc 199 N 1548

Iso REPLACES: ISO/TC 199 N 1535

A v

ISO/TC 199

Safety of machinery

E-mail of Secretary: christian thom@din.de
Secretariat: DIN

ISO/NP 29042-10:2019 -- NP ballot results and comments submitted (incl. Form 06)

-- FAILED
Date of document 2019-06-06
Expected action Info
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ICountry (Member body) [1a. Agree to add to work fgramme v [1b.Stakeholders R. Rel B.C ts J4. Participati

Yes \No A Pbs*
20.00 2020 [30.00 J40.00 JRWI: AN T =
Ye: o I

relevance

Australia (SA)

Austria (ASI)

Belgium (NBN)

Brazil (ABNT)

Canada (SCC)

China (SAC)

Czech Republic (UNMZ)

Denmark (DS)
Finland (SFS)

= = = =| = =| = =
=

b I e B

France (AFNOR)

=
=| = =| = X[ = =

Germany (DIN)

India (BIS)

Ireland (NSAI)

Tealy (UNT)

x| R| R X

Japan (JISC)

Korea, Republic of (KATS)
Malaysia (DSM)

Netherlands (NEN)

| m| = = <[ =

Portugal (IPQ)

Spain (UNE)

Sweden (S1S)

Dot I I It It

Switzerland (SNV)

United Kingdom (BSI)

'U'U'U'U'U'U'U'U'U'U'U'U'UM'U'U'U'U'U'U'U'U'U'UB|‘|.'
x
x

K| OR| X[ X[ X[ X[ X| X[ X[ X[ X[ X[ X
R I O s G G G e e
B3

United States (ANSI) /ﬁ P
ISub-Total Question 1a 3 o 1 V i 1 { p 5

=t
-

|21

[Totals 7 7 \[* / [is F f Iz_z I
* Status P for P-Member, O for O-Member and S for Secretariaum: NC National Consensus, Exp for lack of Expert Input

Russian Federation (GOST R)

Member Comment Date

China (SAC) Comment to Q.7: 2019-04-28
LI, Qin Mr 5 Chinese experts are nominated to participate this project:

- Mr. Zhang Xiaofei, China Productivity Center for Machinery, zhangxf15@163.com;

- Mr. Anson Lee, Suzhou Angoey Smart Safety Technologies Limited Inc., ansonleedude@icloud.com;

- Ms. Huang Qing. Centre Testing Intemational Group Co.. Ltd, huangging@cti-cert.com:

(2)ISO11161 — S EEATLDEREHE

JiK4 . Safety of Machinery -- Integration of machinery into a system — Basic requirements

H Y WG3

A BE%

COHMEIE, A AR TERY, BEEHOZEETIE RS, MABLEEY AT LDOZ4AE
PEICEAT 28Ik Td 5, HIMRA ISO/TC184 TRAZE Sdu, 1994 FFIZHITSNTZ, T D,
ISO/TC199 2% &, ISO/TC199/WG3 TIZEB W TH 2 MO EIEZEEITV, 2007 425
BRBFIT ST,
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ZOHKEIZHOWTIL, BiIEET BEAIIT O TR NS DD, 3 TIZ ISO/TC199 fA%
WCBWTHEMEXEZERT HZ ENRDLNTEY, HAD GRS L7 ISO/TR22053 & &

HiZ, TOEENED LN TVND,

WENBEIZOWTIE, ANSIB11.20 2 _X— 2 ZFEfi L TV, £EMEECHEMS TS

IMS (MEEFES AT L) OFEFOYEREZEFEH L TV D,

B. 1S BH:@E %8 (WD 1 sl B %)

CIB &&= WD CD DIS FDIS IS
- WIBR : 2019-04~07 - WG3 Tk
- [AI% Bk 3 5 M
c fES Ak

C. 1SO11161:2007 SR AT D 75 ] &
NEIZOWTIE, WDEETHY, KIBICEE SN AREENFGWIZD, Z I TEEREE
REBRDBERT,
- I1SO 11161 2%/ 9 %5 ANSIB11.20 (Safety Requirements for Integrated Manufacturing
System) & X— A L F 5,
B S A NV DOZE T TIntegrated manufacturing system” — ”Integration of machinery into a
system” (i HEIPHIZZEE 2 L,)
cHIHEOHEN T XADOHAEZDEENNLRART LT L (FHlzRFEIED,)
- Span of control |28 2 Flak DFEMIL (LA 7 7 Rk, HIEEHORE 7 vt 2 %)
+ Mode (2B % Feak D3 AL
+ Smart manufacturing @ % &

728, 1SO11161:2007 DNFEIZOWTIE, “Fik 30 £ ISO/TC199 ik RMEE, 4.1.57%
SR I,
% 4—28 ISO/WD11161 B

1 Scope
2 Normative references
3 Terms and definitions

3.1 integrated machinery system IMS . 3.10 control zone
3.2 component machine - 3.11 detection zone
3.3 integrator . 3.12 task zone
3.4 local control . 3.13 user
3.5 blanking - 3.14 manual mode
3.6 muting - 3.15 specific mode
3.7 safeguarded space : 3.16 protective stop
3.8 span-of-control © 3.17 whole body access
3.9 zone - 3.18 smart manufacturing
_4 Strategy for risk assessment and risk reduction . |
4.1 General ' 4.2.3 Identifying hazardous situations
4.2 Risk assessment with layout analysis 1 4.2.4 Risk estimation and risk evaluation
4.2.1 Specification of the limits and intended use of the : 4.3 Risk reduction
IMS . 4.4 Verification and validation of the protective
4.2.2 Determination of the task measures

i 4.5 Documentation
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5.1 Specifications of the IMS
5.1.1 Limits

5.1.2 Functionality

5.1.3 Layout analysis

5.2 Identification of tasks and associated access :

requirments
5.2.1 Determination of work task(s)
5.2.2 Task zone(s)
5.2.3 Space requirements of the IMS
5.2.4 Access to the IMS

: 5.3 Identification of hazards and hazardous situations

: 5.3.1 General

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

5.3.3 Hazardous situations due to the location of the

: equipment

: 5.3.4 Hazardous situations due to the path

© 5.4 Risk estimation

: 5.5 Risk evaluation

: 5.6 Risk reduction

_6 Inherently safe design measures

6.1 General
6.2 Space requirements

6.3 Design
6.4 Functional analysis

7.1 Electrical equipment requirements

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

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 1dentification of span(s)-of-control

7.5 Start/restart

7.6 Modes

7.6.1 General

7.6.2 Mode selection

7.6.3 Automatic mode(s)

7.6.4 Manual mode(s)

7.6.5 Specific 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 measures when safeguards are suspended

: 7.8.2 Other protective measures

- 7.8.3 Determining other protective 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 fields

: 7.11 Control

. 7.11.1 General

: 7.11.2 IMS control system

© 7.11.3 Cyber security

: 7.11.4 Local control

© 7.12 Whole body access

: 7.12.1 General

© 7.12.2 Isolation and energy dissipation

: 7.12.3 Prevention of undetected presence of person(s)
: within the safeguarded space

© 7.12.4 Manual reset

¢ 7.12.5 Location of safety-related manual control devices
. 7.12.6 Inhibit function

© 7.12.7 Interlock devices capable of internal opening

: 7.12.8 Supplementary release of guard locking devices
. 7.12.9 Initiation warning system

: 7.13 Emergency stop

: 7.14 Measures for the escape and rescue of trapped

7.8.1 General persons
-8 Information foruse .|
8.1 General ' 8.2 Marking

9.1 Validation that the design meets the requirements

i 9.2 Validation of the protective measures

10 Documentation

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

Annex B (informative) Flow of information between the

integrator, user and suppliers

C.1 Example 1: Separate zones within a single
safeguarded space
C.2 Example 2: Subdividing the safeguarded space

i C.3 Example 3: Overlapping control zones
i C.4 Example 4: System emergency stop devices

Annex D (normative) Specific mode

D.2 Considerations on risk reduction for specific
mode(s)

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 (normative) Further details on initiation warning systems

F.1 General
F.2 Warning period

F.3 Permissive period

Bibliography
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416 SR(EHREL)

SR (EEHEE L) RIZIZoWVWTIE, 1S029042-2~1S029042-4 TR 1SO21469 @ 4 4T -
7~

(1)1S029042-2~1S029042-4 HH oM H SN 5FE LY E DL
—N\—F 2. FEYMEORBEAEDI=HDIL—H R &
— =3 FEYEOBREERMED-DHDDAFTRARNE
—N\—r 4 PFRRTLOBIREFNED-HDOL—HE

Bk 4 . 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

-- Part 3: Test bench method for the measurement of the emission rate of a given
pollutant

-- Part 4: Tracer method for the measurement of the capture efficiency of an exhaust

system
oYL

A BERUBE
KED 415 (1) 25K

B. IR RBIE (SREAERT . WEEEKEL)

SR DIRE D 1EZ
- AR : 2019-04~2019-09 -

« [A1%2% : confirm

« AEHL ¢ confirm

(2)1S021469—H R LD BRI EMEFSHER —HEEREIE

Hi#k 4, . Safety of machinery -- Lubricants with incidental product contact — Hygiene

requirements
oYL

A BRFE
Bin, fbkEsh, Ha, E I, FEOA SR EZRET LERICBWT, Th bR & Bl
T LB ORE, Rk, BRIV 2 EERFHICOWTHET 28K TH %,

WIS 2006 FEICRITENTE Y, HElo SRIZHT HNT=A, TT confirm (FiAHE
) Lanctns,
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AEO SRIZBWTY, confirm (BihHERE) &b ENFPHEIND,

B. % RBYE (SR BIEHREH)

SR Ll D 1R

« WIRR : 2020-01~06 - RE
- B4 : confirm ¥ iF

< RER CORIE

B. AXENKRE
HORFIH L, RO LB
OfERIR Y A K
—WREE, EY, EREO XD REMTFHIER
— M, FEAAME, BRFMEO XD PR ER
—WFH LTI-&REO X 5 e Bin) K
O A B RFIH
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OMERE

Ofi i _E 15 #

Ot JE# A acceptable substances
OFft/EE B ¥ W I o % i S e

4.1.7 CIB(RESNKXE)EE

CIB (ZESWNEKZE) L LTL, SH OBRERUERD -7, HKREE - ZGETICET 5 DX
ISO11161, 1SO13855, ISO/TR22100-1, ISOTR22053 K O ISO/TR22100-5 D 5{FThH v, %
DAl 3 FRIZ-DWTIE, 1S020607 IZBT 2 HEH D a A hA~DxtIs, WGSIZHBITLH T —
7 OiEM, F72 18021260 O TRALDEIEEZFEM S 2D OFEETH > 7=,

(1) XE 4 :Follow up on UK objection ISO/DIS20607*
*ARCIBIZOWTIE, MEEEREZEICHELTHDID, BEPRETH-77-0, BIEHKRZED, BE
BE L,

A BRFE

JE L ABIREOE RN (E 44~E5 410, ESe, fEEBAXOHMEEC) I,
IEC82079-1 2D a v —5| A%< &Y, F 7z ISO/EC directives Part2 @ [references to
particular pieces of text should be used instead of repetition of the original source material.
Repetition introduces the risk of error or inconsistency and increases the length of the document.

However, if it is considered necessary to repeat such material, its source shall be referenced

precisely”] IR L TWH EDa X MBI,

ZHIZX LT, WGS 225 Xk @D Recommandation #H L, ZESWNEEL> FEiE LR,
Rz,

WG 5 Recommendation 1/2019

WG 5 proposes to ISO/TC 199 to not accept the BSI objection for the following reasons.

WG 5 made changes to the DIS that have been incorporated in the FDIS. These changes

address the primary issues raised in the BSI objection. In addition, the reference to the

ISO/IEC Directives Part 2:2018, Clause 10.1 refers only to a recommendation. The changes

made for FDIS by WG 5 provide the reader of the International Standard the appropriate

information, and where necessary, with the source references from the forthcoming IEC/IEEE 82079-1. In
review of the BSI objections and proposed solutions, WG 5 is satisfied that the document as written in the FDIS

provides the reader the necessary information to be a useful and usable standard.
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B. I EEEZE (CIB IFE & T ., WG5Recommendation H] &)

CIB &% PARE D 1EZE
- PR : 2019-02~2019-03 7L
S E1 P2 S =95
- FER AR

(2) & 4 :Referencing on IEC standards in TC199 deliverables

A BBE
WG5S 28 I1S020607 Z={ERk T 2 CIREE /2 fkBr A2 L7=, IEC B2 2RI 25546, WGS

Experience & L C, WERELTWND,

The WGS discussions determined that the IEC standards:
* have a philosophy and approach to addressing issues of safety that is not consistent with TC199 (ISO 12100)

— not only specifying requirements for the manufacturer related to putting the machine on the market
during its first use

* apply to a narrower scope (electric / electronic)
* have a different vocabulary and acronyms than ISO TC 199
* often reference other IEC standards or series of standards (sometimes numerous other references which
increases the complexity of use)
These differences are neither correct nor incorrect,
challenge for dedicated standards writers and readers,
to understand, write and apply ISO standards with IEC references.

only different. While this is not an insurmountable
it does present hurdles to writers and readers in trying
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T N—TF 1~2 OEMRIE
Table 1 — Dynamic threshold values

Contact condition G1 G2
Minimum contact area 0,5 cm? 0,5 cm?
Maximum energy transfer per unit area 8;50.26 1,0 J]/cm?

J/cm2

Maximum energy transfer +0.5] 5]
Maximum dynamic force generated by energy transfer F5-65N 250N
Maximum dynamic pressure gernerated by energy transfer 110 N/ cm? 150N/ cm?

2 JN—7 3 DEMmBME

Table 2 — Quasi-static threshold values

Contact condition G4G3
Minimum contact area 0,5 cm?
Maximum force per unit contact area (pressure) 35 N/cm?
Maximum continuous contact force (except for lifting, see 8.3.2) 100N
3 J—7 4 ORMBEE
Table 3 — Sliding contact threshold values
Contact condition G45
Maximum shear stress 55 kPa

Maximum shear stress for sliding contacts up to 30 mins

See Figure 5

Maximum shear stress for sliding contacts longer than 30 mins

25 kPa

& 4—30 1S021260 DH|ETE RXE

1 Scope

2 Normative references

3 Terms and definitions

4 Risk Assessment and risk reduction

5 Methodology

6 Classification of machine-human contact

6.1 General
6.2 Dynamic contact

: 6.2.2 Group 2 (G2) dynamic contact
: 6.3 Quasi-static contact

6.2.1 A dynamic contact is of short duration and :
occurs when the machine or moving part of the :
machine first touches the person. For practical :
purposes two safe and acceptable contact levels
are defined and differentiated by the frequency :
at which they may occur.Group 1 (G1) dynamic :

6.3.1 Group 3 (G3) quasi-static contact
6.4 Sliding contact
6.4.1 Group4 (G4) sliding contact

contact :

7 Group 4 includes all sliding contacts Contact parameters

7.1 General
.8 Contact thresholds .|
8.1 General 8.3.1 General

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

8.3.2 Contact to lift or move a person
8.4 Threshold values — Group 4 contacts

9 Instructions/Information for use

10 Verification and validation

10.1 Verification of contact conditions

10.3 Validation
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10.2 Requirements :

Annex A(informative) Collision model: Human body part with viscoelastic skin surface represented
by Maxwell model

Annex B(informative) Examples of possible machine-human contacts

Annex C(informative) Contact surface characteristics

Annex D@informative) Secondary effects of machine-human contacts

Annex E(informative) Limit values for a slight injury

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

Bibliography
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F 4—31 1SO/TC199 EREHRE (RITHFDHA) & JIS DRHFE

EIfRHRE *thts JIS
®&E RRES BRaH RIRES b5 X T2
1 1SO11161:2007 Safety of machinery -
(Ed2) Integrated manufacturing — —
systems - Basic requirements
2 1SO11161:2007/AMD1 —
:2010 il
3 1S012100:2010 Safety of machinery - General JIS B 9700:2013 a0 22N - &RE
(Ed1) principles for design - Risk D= D—HEER] - U
assessment and risk reduction ZTTFEARA L RROY
A 7K
4 1SO013849-1:2015 Safety of machinery - Safety- JIS B 9705-1:2019
(Ed3) related parts of control
systems - Part 1:General _
principles for design
5 1S013849-2:2012 Safety of machinery - Safety- JIS B 9705-2:2019 HEME O 22N - HIHE
(Ed2) related parts of control URT KN EEAREE -
systems - Part 2:Validation W0 - I
6 1S013850:2015 Safety of machinery - JIS B 9703:2019 HE O Ze M - FEH
(Ed3) Emergency stop - Principles for Eik - ZEER)
design
7 1S013851:2002 Safety of machinery - Two hand | JIS B 9712:2006 HEOZ M - WP
(Ed1) control devices - Functional BREHIAEE - HhEny
aspects and design principles (T R ONER 2 A
8 1S013854:1996 Safety of machinery - Minimum | JIS B 9711:2002 a0 Z M - AR
(Ed1) gaps to avoid crushing of parts HAENIFE LR END =
of the human body & A AT B 72 D DB/
BN
9 1S013855:2010 Safety of machinery - JIS B 9715:2013 HE O 222 M - MK
(Ed2) Positioning of safeguards with DR EE |2 S < Rk
respect to the approach speeds SRR [ TR 5
of parts of the human body
10 | ISO13856-1:2013 Safety of machinery - Pressure- | JIS B 9717-1:2011 Mt ozzeM - JEh
(Ed2) sensitive protective devices - WaMEsEE - 1
zaql:Genderal princifg)les for W E SR~y B RO
esign and testing of pressure- 2Lz
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sensitive floors WRIRYS - T
11 1S013856-2:2013 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 | ISO13857:2008 Safety of machinery - Safety JIS B 9718:2013 Bt o2 - Gk
(Ed1) distances to prevent danger KAz R R OV R 32

zones being reached by the
upper limbs and the lower limbs
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(Ed1)

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

ERRRE i JIS
&= REES BRAT BRRES b5 X
14 | ISO14118:2000 Safety of machinery - JIS B 9714:2006 HE O 2N - T
(Ed1) Unexpected start-up LaWiEEiophik
15 | 1SO14119:2013 Safety of machinery - JIS B 9710:2019 MR O LM - T—
(Ed2) Interlocking devices associated KA v Z—uy ZiEE
with guard - Principles for Sl ONER D 7= i D —
design and selection R I
16 | ISO14120:2015 Safety of machinery — Guards - | JIS B 9716:2019 Mg o e —r—FK
(Ed2) General requirements for the —EER K OAER
design and construction of fixed & — ROBE K OEYED
and movable guards 7 5 B R I
17 | 1SO14122-1:2016 Safety of machinery - Edl 125t d 2 JIS 1% | #IE DO 2ME - FER
(Ed2) Permanent means of access to JIS B 9713-1:2004 FHA~D T R, -
machinery-Partl:Choice of a W EREDH D 2
fixed means of access between SRR 0 R i DIRIR
two levels
18 | ISO14122-2:2016 Safety of machinery - EdLIZHIET 2 TS 1T | #HO 2N - Hi
(Ed2) Permanent means of access to JIS B 9713-2:2004 PN YT ) Y EL
machinery-Part2: Working o LTS b
platforms and walkways T b AR ONER
19 | 1SO14122-3:2001 Safety of machinery - EdlL (S92 NISIE | a0z am: - B
(Ed2) Permanent means of access to JIS B 9713-3:2004 FHA~D BT TR -
machinery - Part3:Sairs, W3 ER  BERY, EriFLD
stepladders and guard-rails ROBG#EX <
20 | 1SO14122-4:2016 Safety of machinery - Edl (ZXGT 2 IS 3 | MO 2242 - Bk
(Ed2) Permanent means of access to JIS B 9713-4:2004 FHA~D T R, -
machinery - Part4:Fixed ladders WA HEEL S
21 | 1SO14123-1:2015 Safety of machinery - Edl (ZXGT 2 IS 13 | BEMHO 224 - Bk
(Ed2) Reduction of risks to health JIS B 9709-1:2001 KB i &5 fERRY
frotp hcalliardoushs.ubstan;es BIZ L BlEEA~D Y 2
emitted by machinery - Part S A 1 W . kb
1:Principles and specifications gg{é %__ 2% 7: 25?';[30) éﬁ Hﬁ‘}j&
for machinery manufacturers g\ﬁ; - e
22 | I1SO14123-2:2015 Safety of machinery - EdLIZHRIEST 2 TS 1T | #HO 2N - M
(Ed2) Reduction of risks to health JIS B 9709-2:2001 KO T & LB fEfR
from hazardous substances EIZ L BlEEA~D Y 2
;j[nitltle(jl bly malchicrll.ery - Part2: OIS - 5502 8 KaE
ethodology leading to i
veriﬁcationggrocedul%es FHUCEIT 2 I ki
23 | 1ISO14159:2002 Safety of machinery - hygiene
(Ed1) requirements for the design of — —
machinery
24 | 1IS0O19353:2019 Safety of machinery - Fire
(Ed3) prevention and protection _ o
25 | ISO/T19837 Safety of machinery - Trapped
key interlocking devices - . o
Principles for design and
selection
26 | 1ISO21469:2006 Safety of machinery -
(Ed1) Lubricants with incidental o
product contact - Hygiene T
requirements
27 | 1SO29042-1:2008 Safety of machinery -
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1S029042-2:2009
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Part 2: Tracer gas method for
the measurement of the
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1S029042-3:2009
(Ed1)

Safety of machinery -
Evaluation of the emission of
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- Part 3: Test bench method for
the measurement of the
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1S029042-4:2009
(Ed1)

Safety of machinery -
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Part 4: Tracer method for the
measurement of the capture
efficiency of an exhaust system

31

1S029042-5:2010
(Ed1)

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

32

1S029042-6:2010
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Safety of machinery -
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Part 6: Test bench method for
the measurement of the
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air cleaning systems with
ducted outlet
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Safety of machinery -
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Part 7: Test bench method for
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Evaluation of the emission of
airborne hazardous substances -
Part 8: Room method for
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1S029042-9:2011
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Safety of machinery -
Evaluation of the emission of
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36

ISO Guide 78:2012
(Ed1)

Safety of machinery - Rules for
drafting and presentation of
safety standards
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ISO/TR14121-2:2012
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Part 2: How ISO 12100 relates
to ISO 13849-1
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Part 3: Implementation of
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