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(1) 1SO12100, Safety of machinery — general principles
for design - Risk assessment and risk reduction
— IR DISEFET
(2)1S013849-2, Safety of machinery — Safety-related parts of control
systems — Part 2: Guidance for the design and Validation
— IR7E. 2ndCD#EfEH
(3)ISO/TR 13849-3, Safety of machinery — Safety-related parts of
control systems — Part 3: Markov model based PFH calculation

— HE. WDDERIEREZRIET,

(4)1S012895, Safety of machinery — Identification of whole body access and
prevention of associated risk(s)

— 2ndDIS#E =B

(5)1S013855, Safety of machinery — Positioning of safeguards with
respect to the approach of the human body

— AT
(6)1S0O11161, Safety of machinery — Integration of machinery into a system
— Basic requirements

— FDIS#E(E |
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(7)1S014159, Safety of machinery — Hygiene requirements for the design of
machinery

— WD{ERLH

(8)1S014122-1~1S014122-4, Safety of machinery — Permanent means of
access to machinery
— WD{ERLH

(9)ISO/TR21260, Safety of machinery — Mechanical limit determination for
physical contacts from moving parts of machinery to persons

— DTREIff#{F
(10)1S020607, Safety of machinery — Instruction handbook — General
drafting principles

— DIS[E/{t R
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(1)1SO12100 (W RO TR AV R R U RIKIRE)
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Mscopezr—HE R, Ff-. FEEKRIILEERD—ETHLH LN
RRE SNz, SOIZAXIZHEERFEIEMEINT=,

QWD ERZTHHEWIRAICEEIET -,

@ AN—tFXFa T/ DEEEZFHI=IZTEMLEz, Y1/ —tF
) T4 DEREBIEZEML,

DA 3—OvIBFRORABEODERFISOI1419IIBEIET,

Sfault, failureBEAEREEIZDWTIEVO REZHRAT HIEELT=,

®2010F R CTABMR EHKETICTHEIN T "FES X TLAD
AEWNLERETOHEA IZTOVT, EXRBIHODZIN " TEHE
[ZESnT-,

(Dsoftware aspects[ZDULVT, ISO13849-1¢EEHEH-TEIELT-,

@MIEZE(ZISO/TR22100-1 & LNSO/TR22100-2DNEE— S L
T-.
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(1)ISO12100(JRIT7AA B UY R K R)
DEXAG G R

Machinery/machine ) & & ()

an assembly, fitted with or intended to be fitted with a drive system other than
directly applied human or animal effort, consisting of linked parts or components,
at least one of which moves, and which are joined

together for a specific application

Note 1 to entry: The term “machinery” also covers an assembly of machines which,
in order to achieve the same end, are arranged and controlled so that they function
as an integral whole.

Note 2 to entry: Annex A provides a general schematic representation of a machine.

EfEESN-HHEX(FarR—R oY ARIZEMD HEEEMZ S LD ER
FEEEA. RIXFEADEEZERLEHAILRTHO T, DL —DI1FEE, A
BEODREROE-OIZEEIN-LD,
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(2)1S013849-2 (HllfH12 AT L : Z LS HEEE) D

F 77 E B[]

IN—R2BEDHEELTIE. N—F2OMEEDAHZ%RT (—HIERSZEHD

ENNTF) . EE D —ERtE LRt

DBARIILDEE

Part2:Validation = Part2:Application of principles for the design
and validation

2ScopeMZEH

This part of ISO 13849 specifies the
procedures and conditions to be
followed for the validation by

analysis and testing of

— the specified safety functions,

— the category achieved, and

— the performance level achieved

by the safety-related parts of a control
system (SRP/CS) designed in
accordance with ISO 13849-1.

This document provides requirements for
the application of basic and well-tried
safety principles and conditions for
possible fault exclusions.

This document provides guidance for
the design and the validation of
mechanical, pneumatic, hydraulic, and
electrical systems for the safety-related
parts of a control system (SRP/CS)
designed in accordance with 1ISO 13849-
1:2023.

16

BMEEZEANSDETOERDELSIE (Alianment of tables of Annex A to D)




(2)1S013849-2 (FHIHI AT L : ZLTHHEEE) D
F 7R EE) A

@t jEZE (Example of validation of fault behavior and diagnostic
means) M Hllfx
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(8)ISO/TR13849-3(7JLaATJET ILIZEDKPFH
T8 DELRE GIIR)

ISO/TC199/WGSHR D /NT IL—T TCIREZERL T,
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(4)1SO12895 (= B D ERE XU D [E]E) D

FEAE GIR)

BHICEEEIANFET OINEODNTTMITH5-ODEEZHREL. BAET D
YRR BT HI=-ODEKEFEIEZTT,
L5DEAMNEIYIDNRRE, ROORUVQIZHEE, XERKELTOZERT
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QAN ZEHEYEGREBOB TREINT IZHEET SEE
@IVARVIEHAE
— B RUIRILETDEER

— [FEERERAD ADEH
— YIEMEEY)
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— JtybRITEEENHINIEFEE
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(5)1SO13855 (AR DEEFICEDCREREEMERD)
DEXAG, §=E G
DRt RETAREEBIZO VY ILEIEES ZEM

QEEM (KRG E) ARL—EANFRVZZETI D5, BEEE(HSES~NLED
XIFEYB)ZEET DEENDHD. e EEIT ILENHLIEE~NDEE.

R@EFDHERIZDULTIL, ISO128956 L THEET .

@ FASE ) Z HE (Safety distance = separation distance)

O & TREEMOERAXNEETINT,
S=(K XT)+C = S=(K X T)+ Dye*+ Z(ZHBMEINT:)
Z=Supplemental distance factorig = (L HEHHITS—, TJL—FMEELESE)

DEIHIfREEEERE DETE XA EMSN T,

CEXEH EHENDR S —EEE

Q@ T IIVHIET IF 1T —2 DB

W T ILTIRHIET 2 F 1 T—2 DB
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(6)ISO11161 (#iEEE AT L) DELRTEE M

(DANSI B11.20(Safety Requirements for Integrated Manufacturing
System)Z~XN—X[ZREL.,

QR IAFILDEHR:

"Integrated manufacturing system” = “Integration of machinery into a
system”

QB DERTOLRADHRAZED-ERMGRNEET S (EHIER
EtED),

@ &6 B = Fa'sEl'd'énEJ_ e (LAT7 I, RIEIEEE DR E
TOtADGHA, ERTREERDEMSF)

BF—FKIz IaaEl?'é‘E;_@ni%H1t(J—c FEIREERUVEE—FIZETS
HEREBIHDIBMZE)

®L B DHERIZDINTIE. I1IS012895¢ L THEET B,
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(7)1S014159 (FHAEKET) D ELHAR (IRIE)

—HERFCENERIT IR RZEEEIT 2R MEE. bt mEE
E, ERMBEDEMEFREFICEVLTIE., #EEREEEENTE
T FBERELROoNDZIEMN L, INOHEMERIEDEE

ERETICBH T S KS

RIHZEO-HBTH S

REFEERERPTHY. B XXENGEN =0, FFHEEIETL,

Hyagiene risk

Acceptable

| T
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(8)1S014122(IFL ., fi—

RS (HIE)

[TEWBEA~DIE RE’JT%
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EBAEEAMKIENTEGNGED, BEEFEROERELEZER
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T FEIIEE

—F 15 BEFROZREVEED—RERER
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— 38R EX
— 48 EFEELT

I E/EEZE
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Figure 5 — Range of the various means of access



(9)ISO/TR21260 (A LT D MR EEAR) D XN

(FT#R)

OEWMFE- TR R EAEOYEMGEMISHTEIARVIRIL

FOHIBRIEZRES =D DHEE
QMEHIEMICLLBETE T4

7R 9 XE

HDEEZTRYT . BL. ERANR

EMLIEB LY T T, EEERFIXEEE ST,
QYRR EEAR I, BhRIEEM ., RN, BBV (R4 T427)

2o Fon. BIEITEIREEAR (G,

G2) . #EFFRY AL (G3. G4) . &

H(RFA T4 ) M (G5) TENENIRTE.

Contact condition G1 G2

Minimum contact area 0,8 cm? 0,8 cm?
Maximum supplied energy per unit area 0,18 ] /cm? 1,0 J/cm?22
Maximum impulsive contact force generated by the above energy 44 N 120 N
Maximum impulsive contact pressure generated by the above energy 56 N/cm? 150 N/cm?b

Contact condition G3 G4
Minimum contact area 0,8 cm? 0,8 cm?
Maximum quasi-static contact force (except for lifting) 22N 43 N
Maximum quasi-static contact pressure 28 N/cm?22 54 N/cm?2b
aThe limit is derived from a study reported in [2].
bThe limit is derived from a study reported in [12].

Contact condition G5
Maximum shear stress (one-time sliding contact) 5 N/cm?2
Maximum shear stress for sliding contacts up to 30 min See Figure 1 24
Maximum shear stress for sliding contacts longer than 30 min 2,5 N/cm?2
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4.3 BEIEFRE

(1)1SO/TS19837:2018, Safety of machinery - Trapped key
Interlocking devices - Principles for design and selection

(2)1SO/TR24119:2015, Safety of machinery - Evaluation of
fault masking serial connection of interlocking devices
associated with guards with potential free contacts
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4.4 FDIFRE

RO, REEL,

(1)1S013857:2019, Safety of machinery - Safety distances to
prevent hazard zones being reached by upper and lower
limbs

(2)1S013854:2017, Safety of machinery - Minimum gaps to
avoid crushing of parts of the human body
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5. 1 IEC/TC44M 4K

(1) IEC/TC44—Safety of machinery—Electrotechnical aspects
(2) IEC/TC44MERIL: 19065
(3) &mE
—P A2 /7N (Participating) :224[E, OA27\(Observer) :154EF
JEK: REIDH
BRI TSR, TSV, KA, 43) 7, RILEHIL, ARA2, ZEetc
TOT BREE. FE. NFREU MUK
(4) SMEOEIF :
R iy, 7OT7HBIE. BAR, BE. FE
(5) ZESMB:1TCRU3WG, 15MT, AG1, JAG1

FfREaxw QIAE) »vi-—sE@ EARAZRER (100%8)

IEC/TCA4 < [EC/TCA45R=

(ERR) (B W)
&R :Mr. S. Fortsch (FAY) FE: TR (THERASE)

B¢ :Mrs.Nyomee Hla-Shwe AlEE: A RE(EXRRMTESTR)
Tun (RE) * IEC/TCAABMER= (. JISREDER LR




(6)IEC/TC44 . WGE R UVERNWG

ERTC,WG,MT,PT ERXEWG | BADEE 8 LR
I R/\—F
IEC/TC44 (B RN LT 2 MH—ERBVAIHE) IEC/TCA44ER& — =%
WG4 (KL 2MELV Y DHEAEHE) IEC62998WG 54 IEC629981)—X
WG15(Z £ B EHIE AT LEFX2)Ta)) IEC63074WG 24 IEC63074
WGI16(IEC/TCLIZFE . T BERE IEC60050WG 144 IEC60050-428
MT19(L—4 FIFHREZE) IEC61496WG 24 IEC61496-5
MT20 (L 2B EHIEHS R T LHAR) IEC62061WG 24 IEC/TR63161
MT60204-1 (D EREE ——#%) IEC60204-1WG 24 IEC60204-1
MT61496-4-28&-4-3 (A& F| FH{RELEE) IEC61496WG 24 IEC/TS61496-4-
2, |IEC/TS61496-4-3

MT61496-3(Z2fE LY —L—5 XX+ F) | IEC61496WG 24 IEC61496-3
MT62046 (Z2EE L H—F7T)5r—3>) | IEC62046WG 34 IEC62046
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(6)IEC/TC44 . WGE R UVERNWG

EEWG, MT, PT E N % WG B A0 ER 8 LRI
TXR/\—k

MT62061 (ZE=B:EHIE T L) IEC62061WG 24 IEC62061
MT62745 (4r—7J )L L R i) IEC62745WG 14 IEC62745
MT60204-33 (MDD ETKE —FEARK | IEC60204-33WG 14 IEC60204-33
EEER)
MT61310 (#WADRR. I—F27 182 | RETFE 14 IEC61310>")—X
%)
MT60204-11 (#HDESERE — 3871000 VX — — IEC60204-11
[ZE #1500 VEBZ36 KVLL TDEEHESSEZE)
MT60204-31 (MDD EXRE — HE R - 2% IEC60204-31
)
MT60204-32 (FéM D EREE — & L IEC60204-32WG 14 IEC60204-32
)
MT60204-34 (HEMDEREE — T1EH (BRI IES) 34 IEC/TS60204-34
)
MT61496-1&-2 (ZEFEEtL Y ——f#E Kk | IEC61496WG 54 IEC61496-1,
U1 hh—T> IEC61496-2

AG 18 - Chairmen's advisory group

JAG 26 - Horizontal security function for
OT Managed by TC 65
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52 EEEP DS

(1)IEC60204-1, Safety of machinery - Electrical equipment of

machines — Part 1. General requirements
— IRTE. WDIERKEXPE (CD#EfE ) .

(2)IEC60204-33, Safety of machinery - Electrical equipment of
machines - Part 33: Requirements for semiconductor fabrication
equipment
— IRE. WDIERLERRE

(3)IEC61496-1, Safety of machinery - Electro-sensitive protective
equipment - Part 1: General requirements and tests

— IR7E. CDE{TH

(4)IEC61496-2, Safety of machinery - Electro-sensitive protective
equipment - Part 2: Particular requirements for equipment using
active opto-electronic protective devices (AOPDs)

— IR7E. CDE{TH
(5)IEC61496-3, Safety of machinery - Electro-sensitive protective

equipment - Part 3: Particular requirements for active opto-electronic

protective devices responsive to diffuse Reflection (AOPDDR)

— FDIS[EI{1{F5,
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52 EEEP DS

(6)IEC62046, Safety of machinery - Application of protective
equipment to detect the presence of persons
— IH7E.CDVIRERT,
(7)IEC62745, General requirements for cableless control systems of
machinery

— IH7E. CDVE{T#EL

(8)IEC62998-1, Safety of machinery - Safety-related sensors used for
the protection of persons

— IR7E. CD[ElfFH

35



e XM
- B
N

REZNDABRIZDOLTIE., FREHVEBERFE
THH=H . EELILDTIEHYEE A,
JEE?I&O)% TERETIE. KBORABHIKEL
ZEINAAIEEMEEHYET,




(1)IEC60204-1 (D EREE——IR) D
F 75 EE)A]

— == e
DOEZEDENM
3.1.58
remote access (to a control system)

ability to communicate with a control system to modify programming, change parameters,

perform diagnostics, initiate machine functions, etc. from a location where the consequences
of the actions performed cannot be directly observed.

@remote accessMERFIFIENM

9.5 Remote access to control functions

When a machine is capable of remote access to initiate or modify control functions, the safety
related control system shall remain operational. The design of the safety related control system
shall only allow remote access of a machine when specific measures are in place to prevent

dangerous situations that can arise due to the undetected presence of persons being inside or
near to the machine.

Safety-related software of the safety related control system shall be modifiable by remote
access only where the procedure for local validation of the safety function is included in the
instructions for use (see 17.2, list item f)).

NOTE For additional information see IEC TS 63074:2023
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To be provided by the manufacturer 38
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Possible approach for the calculation of the separation distance

for Radar Protective Device (RPD)

Variabl | Description Value Measurement
e unit
S Separation distance mm
K Approach speed of the | 16002 mm/s
human body
T Overall system response | See ISO 13855:2024%
time
Dos Reaching dist If Hor = 1000, Dps = 1200 mm
If 1000 < Hot < 1400
Dos = 1200 - [(Hbor - 1000) x
0.875]
If Hor = 1400, Jbs = 850
See XX.2¢
z pplemental distance | See |ISO 13855:2024 mm
factor(s)

Key

1 hazard zone

2  reference plane
3 RPD

4 Obstacle
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Automatic switching of active detection zones
DHMIBEH (%) MBI (1SO13849/IEC62061 0D PL/SIL LT 15])
Estimation of SIL or PL for muting systems in ESPE applications

’ . ‘ Category ms Cat. 3
[ - |
#T“T*ﬁﬁﬁﬁﬁA MTTF oms 150 y
I I
I I > DC ms 99%
| I
T e b T
[ ; . I PFH o, ms-se 2 5E-8/h
MS1 MS2 AOPD PL ms-ss PL e

42



(7)IEC62745 (45— JLL AN R T L) D FE 7
X E B [A]

OHmERRARTEERIEST~DES
QRERUVERZIEVIZES
QMIEBMDERE

Requirements for cableless control systems of machinery

— Cableless control systems of machinery: General requirements
@FEDERE. B

%8 :3.2 cableless control system(CCS) = 3.2 safety-related

cablesess control system (SR-CCS)
-3B/0:3.26 movable remote station

B A/IN—tFX1)TAERDEM: LX1)TATEAAMNIBEWTEE
I HEHEHIEMEINT=,
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Table 6 — SR-CCS related particular attack vectors

A

Attack vector

Description

Effect

Notes

Interruption of radio

replace commands
in the protocol.

Ge“efa' connection - between RST Denial of Service, SR- Often difficult to avoid, but
Jamming and BST by means of
, CCS not able to operate usually not a safety threat
Attack Suitable
interfering signals
Recording of the radio
communication. Replayed signal can keep
Record and Replay of the recorded cor;/mands activated A safety threat in most
replay Attack sequence and/or prevent any S'_I'OP cases
using suitable hardware | command for undefined
(without decoding or | time
manipulation)
Manipulation Recording of the radio Ability to simulate any | Although representing the
oﬁ‘) the communication authorized SR-CCS | highest safety threat, this
(BST/RST). command sequence type of attack is unlikely to
. Reverse-engineer the succeed on most
transmission - —
otocol transmission communication protocols
P protocol and currently used in SR-CCS,

as it would require strong
effort, long time and
sophisticated resources
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Table 1 — Protection against hazardous radiation of different sensing technologies

Examples of Wavelength | Frequency Referenced Document
sensor types range range
- Ultrasound 11pm - 16 KHz - Protection against electric, magnetic and electromagnetic field
21mm 30 MHz shall be achieved in accordance with IEC 623112
(normal
atmosphere)
— Ultra- 22 mm - 125 KHz - Protection against electric, magnetic and electromagnetic field
wideband, 2400 m 13,56 GHZ | shall be achieved in accordance with IEC 62311
- Radio
frequency
Identification,
— Wireless local
area network,
- Wireless
personal area
network,
-5G
- Radar 2mm- 33 9 GHz - Protection against electric, magnetic and electromagnetic field
mm 148,5 GHz | shall be achieved in accordance with IEC 62311 45
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@Hazards related to security vulnerabilities MZE3RANEN

4.2.2.4 Hazards related to security vulnerabilities
Protection against hazard arising from security vulnerabilities shall be achieved in
accordance with IEC 62443 series for Industrial automation and control systems.

Other standards may apply for other sectors (e.g. ISO/IEC 27000 for Information
Technology)

EXAMPLE A vulnerability is a potential risk that could result in the loss or compromise of
the safety-related function of the SRS/SRSS.

®IEC TS62998-3¢MD 29
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(1)IEC TS 61496-5:2023, Safety of machinery — Electro-sensitive
protective equipment - Part 5: Particular requirements for radar-
based protective devices

(2)IEC TR 63161: 2022, Assignment of a safety integrity requirements
- Basic rationale

(3)IEC TS 63394:2023, Safety of machinery - Guidelines on functional
safety of safety-related control systems

(4)IEC TS 60204-34:2016, Safety of machinery - Electrical equipment
of machines - Part 34: Requirements for machine tools

(5)IEC61310-1:2007, Safety of machinery - Indication, marking and
actuation - Part 1. Requirements for visual, acoustic and tactile
signals

(6)IEC 61310-2:2007,Safety of machinery - Indication, marking and
actuation - Part 2: Requirements for marking

(7)IEC 61310-3:2007,Safety of machinery - Indication, marking and
actuation - Part 3: Requirements for the location and operation of
actuators

47



5.4 FDhIRE

RO ITHELRL,

(1)IEC62061:2021, Safety of machinery - Functional safety of safety-
related control systems

(2)IEC TS 63074:2023, Safety of machinery - Security aspects related to
functional safety of safety-related control systems
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Positioning of safeguards with respect to
the approach of the human body
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(1)ISO Guide 78:2012, Safety of machinery - Rules for drafting and presentation of safety
standards

(2)ISO 11161:2007, Safety of machinery - Integrated manufacturing systems - Basic
requirements

(3)ISO 11161:2007/Amd 1:2010, Safety of machinery - Integrated manufacturing systems -

Basic requirements - Amendment 1

(4)ISO 12100:2010, Safety of machinery - General principles for design - Risk assessment and
risk reduction

(5)ISO 13849-1:2023, Safety of machinery - Safety-related parts of control systems - Part 1:
General principles for design

(6)ISO 13849-2:2012, Safety of machinery - Safety-related parts of control systems - Part 2:
Validation

(7)ISO 13850:2015, Safety of machinery - Emergency stop function - Principles for design

(8)ISO 13851:2019, Safety of machinery - Two-hand control devices - Principles for design and
selection

(9)ISO 13854:2017, Safety of machinery - Minimum gaps to avoid crushing of parts of the

human body °1
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(10)ISO 13855:2024, Safety of machinery - Positioning of safeguards with respect to the
approach of the human body

(11)ISO 13856-1:2013, Safety of machinery - Pressure-sensitive protective devices - Part 1:
General principles for design and testing of pressure-sensitive mats and pressure-sensitive
floors

(12)ISO 13856-2:2013, Safety of machinery - Pressure-sensitive protective devices - Part 2:
General principles for design and testing of pressure-sensitive edges and pressure-sensitive
bars

(13)ISO 13856-3:2013, Safety of machinery - Pressure-sensitive protective devices - Part 3:
General principles for design and testing of pressure-sensitive bumpers, plates, wires and
similar devices

(14)ISO 13857:2019, Safety of machinery - Safety distances to prevent hazard zones being
reached by upper and lower limbs

(15)ISO 14118:2017, Safety of machinery - Prevention of unexpected start-up

(16)ISO 14119:2024, Safety of machinery - Interlocking devices associated with guards -
Principles for design and selection

(17)ISO 14120:2015, Safety of machinery - Guards - General requirements for the design and
construction of fixed and movable guards
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(18)ISO/TR 14121-2:2012, Safety of machinery - Risk assessment - Part 2: Practical
guidance and examples of methods

(19)ISO 14122-1:2016, Safety of machinery - Permanent means of access to machinery -
Part 1: Choice of fixed means and general requirements of access

(20)ISO 14122-2:2016, Safety of machinery - Permanent means of access to machinery -
Part 2: Working platforms and walkways

(21)ISO 14122-3:2016, Safety of machinery - Permanent means of access to machinery -
Part 3: Stairs, stepladders and guard-rails

(22)ISO 14122-4:2016, Safety of machinery - Permanent means of access to machinery -
Part 4: Fixed ladders

(23)ISO 14123-1:2015, Safety of machinery - Reduction of risks to health resulting from
hazardous substances emitted by machinery -Part 1: Principles and specifications for
machinery manufacturers

(24)1SO 14123-2:2015, Safety of machinery - Reduction of risks to health resulting from
hazardous substances emitted by machinery - Part 2: Methodology leading to
verification procedures

(25)ISO 14159:2002, Safety of machinery - Hygiene requirements for the design of £3
machinery
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(26)ISO 19353:2019, Safety of machinery - Fire prevention and fire protection

(27)ISO 20607:2019, Safety of machinery - Instruction handbook - General drafting
principles

(28)ISO 21469:2006, Safety of machinery - Lubricants with incidental product contact -
Hygiene requirements

(29)ISO/TR 22053:2021, Safety of machinery - Safeguarding supportive system

(30)ISO/TR 22100-1:2021, Safety of machinery - Relationship with ISO 12100 - Part 1:
How ISO 12100 relates to type-B and type-C standards

(31)ISO/TR 22100-2:2013, Safety of machinery - Relationship with ISO 12100 - Part 2:
How ISO 12100 relates to ISO 13849-1

(32)ISO/TR 22100-3:2016, Safety of machinery - Relationship with ISO 12100 - Part 3:
Implementation of ergonomic principles in safety standards

(33)ISO/TR 22100-4:2018, Safety of machinery - Relationship with ISO 12100 - Part 4:
Guidance to machinery manufacturers for consideration of related I'T-security (cyber
security) aspects

(34)ISO/TR 22100-5:2021, Safety of machinery - Relationship with ISO 12100 - Part 5: y
Implications of artificial intelligence machine learning
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(35)ISO/TR 24119:2015, Safety of machinery - Evaluation of fault masking serial
connection of interlocking devices associated with guards with potential free contacts

(36)ISO 29042-1:2008, Safety of machinery - Evaluation of the emission of airborne
hazardous substances - Part 1: Selection of test methods

(37)ISO 29042-2:2009, 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

(38)ISO 29042-3:2009, 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

(39)ISO 29042-4:2009, 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

(40)ISO 29042-5:2010, 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
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(41)ISO 29042-6:2010, 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

(42)ISO 29042-7:2010, Safety of machinery - Evaluation of the emission of airborne
hazardous substances - Part 7: Test bench method for the measurement of the
pollutant concentration parameter

(43)ISO 29042-8:2011, Safety of machinery - Evaluation of the emission of airborne
hazardous substances - Part 8: Room method for the measurement of the pollutant
concentration parameter

(44)ISO 29042-9:2011, Safety of machinery - Evaluation of the emission of airborne
hazardous substances - Part 9: Decontamination index
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(1)IEC 60204-1:2016, Safety of machinery - Electrical equipment of machines - Part
1: General requirements

(2)IEC 60204-1:2016/AMD1:2021, Amendment 1 - Safety of machinery - Electrical
equipment of machines - Part 1: General requirements

(3)IEC 60204-11:2018, Safety of machinery - Electrical equipment of machines -
Part 11: Requirements for equipment for voltages above 1 000 V AC or 1 500 V
DC and not exceeding 36 kV

(4)IEC 60204-31:2013, Safety of machinery - Electrical equipment of machines -
Part 31: Particular safety and EMC requirements for sewing machines, units and
systems

(5)IEC 60204-32:2023, Safety of machinery - Electrical equipment of machines -
Part 32: Requirements for hoisting machines

(6)IEC 60204-33:2009, Safety of machinery - Electrical equipment of machines -
Part 33: Requirements for semiconductor fabrication equipment

(7)IEC TS 60204-34:2016, Safety of machinery - Electrical equipment of machines -
Part 34: Requirements for machine tools 57
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(8)IEC 61310-1:2007, Safety of machinery - Indication, marking and actuation - Part 1:
Requirements for visual, acoustic and tactile signals

(9)IEC 61310-2:2007, Safety of machinery - Indication, marking and actuation - Part 2:
Requirements for marking

(10)IEC 61310-3:2007, Safety of machinery - Indication, marking and actuation - Part 3:
Requirements for the location and operation of actuators

(11)IEC 61496-1:2020, Safety of machinery - Electro-sensitive protective equipment -
Part 1: General requirements and tests

(12)IEC 61496-2:2020, Safety of machinery - Electro-sensitive protective equipment -
Part 2: Particular requirements for equipment using active opto-electronic protective
devices (AOPDs)

(13)IEC 61496-3:2018, Safety of machinery - Electro-sensitive protective equipment -
Part 3: Particular requirements for active opto-electronic protective devices
responsive to diffuse Reflection (AOPDDR)

(14)IEC TS 61496-4-2:2022, Safety of machinery - Electro-sensitive protective equipment
- Part 4-2: Particular requirements for equipment using vision based protective

devices (VBPD) - Additional requirements when using reference pattern techniques
(VBPDPP) 58
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(15)IEC TS 61496-4-3:2022, Safety of machinery - Electro-sensitive protective equipment
- Part 4-3: Particular requirements for equipment using vision based protective

devices (VBPD) - Additional requirements when using stereo vision techniques
(VBPDST)

(16)IEC TS 61496-5:2023, Safety of machinery — Electro-sensitive protective equipment -
Part 5: Particular requirements for radar-based protective devices

(17)IEC 62046:2018, Safety of machinery - Application of protective equipment to detect
the presence of persons

(18)IEC 62061:2021, Safety of machinery - Functional safety of safety-related control
systems

(19)IEC 62061:2021/AMD1:2024, Amendment 1 - Safety of machinery - Functional
safety of safety-related control systems

(20)IEC TR 62513:2008, Safety of machinery - Guidelines for the use of communication
systems in safety-related applications

(21)IEC 62745:2017, Safety of machinery - Requirements for cableless control systems of
machinery

(22)IEC TS 62998-1:2019, Safety of machinery - Safety-related sensors used for the 59
protection of persons



(BE)IEC/TC441RE—&

(23)IEC TR 62998-2:2020, Safety of machinery - Part 2: Examples of application

(24)IEC TS 62998-3:2023, Safety of machinery - Safety-related sensors used for the
protection of persons - Part 3: Sensor technologies and algorithms

(25)IEC TS 63074:2023, Safety of machinery - Security aspects related to functional
safety of safety-related control systems

(26)IEC TR 63161:2022, Assignment of a safety integrity requirements - Basic rationale

(27)IEC TS 63394:2023, Safety of machinery - Guidelines on functional safety of safety-
related control systems

60



	スライド 1: ISO/TC199及びIEC/TC44が扱う機械安全規格の作成動向
	スライド 2: 目　次
	スライド 3
	スライド 4: ISO/IEC Guide51（Safety aspects – Guidelines for their inclusion in standards）
	スライド 5
	スライド 6:   3．安全性・安全（Safety）
	スライド 7: 4．ISO/TC199（Safety of machinery／機械類の安全性）
	スライド 8
	スライド 9
	スライド 10
	スライド 11: 4.2　改定・新規作成作業中の規格
	スライド 12: 4.2　改定・新規作成作業中の規格
	スライド 13
	スライド 14: （１）ISO12100（リスクアセスメント及びリスク低減）の主な改定動向
	スライド 15: （１）ISO12100（リスクアセスメント及びリスク低減）の主な改定動向
	スライド 16: （２）ISO13849-2（制御システム：妥当性確認）の主な改定動向
	スライド 17: （２）ISO13849-2（制御システム：妥当性確認）の主な改定動向
	スライド 18: （３）ISO/TR13849-3（マルコフモデルに基づくPFH計算）の主な内容（新規）
	スライド 19: （４）ISO12895（全身接近の特定関連リスクの回避）の主な内容（新規）
	スライド 20: （５）ISO13855（人体の接近に基づく保護装置位置決め）の主な改定動向
	スライド 21: （６）ISO11161（統合生産システム）の主な改定動向
	スライド 22: （７）ISO14159（衛生設計）の主な内容（改正）
	スライド 23: （８）ISO14122（はしご、ガードレール）シリーズの主な内容（改正）
	スライド 24: （９）ISO/TR21260（人と機械の物理的接触）の主な内容（新規）
	スライド 25: （１０）ISO20607（取扱説明書）の主な改定動向
	スライド 26: 4.3　廃止規格
	スライド 27: 4.4　その他規格
	スライド 28: 4.5　JIS原案
	スライド 29: 5　IEC/TC44
	スライド 30
	スライド 31
	スライド 32
	スライド 33
	スライド 34: 5.2　改定作業中の規格 
	スライド 35: 5.2　改定作業中の規格 
	スライド 36
	スライド 37: （１）IEC60204-1（機械の電気装置－一般）の 主な改定動向
	スライド 38: （１）IEC60204-1（機械の電気装置－一般）の 主な改定動向
	スライド 39: （２）IEC60204-33（機械の電気装置－半導体製造装置）の主な改定動向
	スライド 40: （３）IEC61496-1,（４）IEC61496-2,（５）IEC61496-3 の主な改定動向（電気的検知保護設備－パート1：一般要求事項、試験、パート2：AOPD）、パート3：AOPDDR）
	スライド 41: （６）IEC62046（存在検知保護装置の適用）の主な改定動向
	スライド 42: （６）IEC62046（存在検知保護装置の適用）の主な改定動向
	スライド 43: （７）IEC62745（ケーブルレス制御システム）の主な改定動向
	スライド 44: （７）IEC62745（ケーブルレス制御システム）の主な改定動向
	スライド 45: （８）IEC62998-1（人保護のために使用する安全関連センサ）の主な改定動向
	スライド 46: （８）IEC62998-1（人保護のために使用する安全関連センサ）の主な改定動向
	スライド 47: 5.3　改定作業の実施が決定されている規格（未実施）
	スライド 48: 5.4　その他規格
	スライド 49: 5.4　JIS原案
	スライド 50: 次回の案内
	スライド 51: （参考）ISO/TC199規格一覧
	スライド 52: （参考）ISO/TC199規格一覧
	スライド 53: （参考）ISO/TC199規格一覧
	スライド 54: （参考）ISO/TC199規格一覧
	スライド 55: （参考）ISO/TC199規格一覧
	スライド 56: （参考）ISO/TC199規格一覧
	スライド 57: （参考）IEC/TC44規格一覧
	スライド 58: （参考）IEC/TC44規格一覧
	スライド 59: （参考）IEC/TC44規格一覧
	スライド 60: （参考）IEC/TC44規格一覧

