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Hitk 4 : Safety of Machinery - Trapped Key Interlocking Devices - Principles for design and
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¥ : WG7 (Interlocking devices)
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1 Scop 7 Information for use

2 Normative references Annex A (informative) Examples of Trapped key

interlock devices

3 Terms, definitions, symbols and abbreviated terms Annex B (informative) FMEA analysis — Typical Failure

modes for consideration in trapped key systems

4 Operating principles and typical forms of trapped key | Annex C (informative) Safety Functions and validation
interlocking system in accordance with ISO 13849-1 and ISO 13849-2

4.1 General

4.2 Functional decomposition of a trapped key

interlocking system
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5.2 Device architecture and positive mechanical action
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1 Scope

2 Normative references

3 Terms and definitions

4 General characterization of safety of machinery versus IT-security
4.1 Principle objectives
4.2 Different elements of risk

4.3 Consequences for risk assessment process

5 Relationship to existing legal and standardization framework regarding safety of machinery
5.1 Legal framework

5.2 Standardization framework — Relationship to ISO 12100

6 Relationship between safety of machinery and IT-security

7 Essential steps to address IT-security over the whole life cycle of the machine

8 Generic guidance for assessing IT-security threats regarding their possible influence on safety of machinery

9 Roles to address IT-security issues with possible relevance to safety of machinery

10 Guidance for machine manufacturers to address IT-security issues with possible relevance to safety of machinery
10.1 General

10.2 Selection of appropriate components (hardware/software)

10.3 Appropriate machine design

10.4 Instruction handbook (guidance to the machine user)

Annex A (informative) Example of a legal framework
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1S0O22100-4, Tablel-Principle objectives

Safety of machinery

IT-Security (cyber security)

Objectives

injury/accident prevention,

health(avoidance of harm)

availability, integrity,

confidentiality

Conditions(risks, methods,

measures)

transparent (obvious)

not obvious (not shared with

machinery user)

Dynamics

rather static field (intended
use,reasonable foreseeable

misuse)

highly dynamic field; moving
target(intentional manipulation,

criminal intent)

Risk reduction

(mitigation)measures

mainly by machine manufacturer
at a dedicated time (when
providing the machine for the

first use)

by various actors (machine
manufacturer,integrator,
machine user,service provider)
at any time along the overall

life cycle

VR EFEOEWE L TROKNREND,
ITEX2VT 4R TERAAL FOFIL, IEC/NP62443-3-2, Clause5 M,

SEVERITY
RISK OF HARM
related to s a} that
function can and
the
. of result from
considered
hazard the
considered
hazard

PROBABILITY OF OCCURRENCE

of that harm

Exposure of person(s)
to the hazard

the occurrence of
a hazardous event

the possibility to avoid
or limit the harm

ISO/TR22100-4, Figl Element of risk related to safety of machinery(see ISO12100:2010,fig 3)

RISK

related to
the
considered
threat

isa
function
of

POSSIBLE
NEGATIVE
IMPACT

that
can
result from
the
threat

and

LIKELIHOOD
OF THAT
NEGATIVE
IMPACT

in relation
to existing
vulnerabilities
that can be
exploited by a
threat

ISO/TR22100-4, fig2-Elements of risk related to IT-security
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OBETF DIEMM, B L OBEMR
Z 2T, ISO12100 Z TH/R &3 2 MU HEIE, TERT26M), THEICT 7 ATHER R
] CIRONTEY, BEXMREEZFE - ITAIC OV TIE, BLK T3 M #iH s ©
HLZEPIREIN TN D,

@18012100 & D BEf%
ITEX=2UT 4 FIZONWTIE, TENTLMEH, THHEMICT R ATRRZRRAE N ofpEst
D=, WHABENCHD, LALERSITEX2) T 1 - TH v 718 LTHastks
Btk 28t 2 8GR E 1L, ZoMEE2ZETILERD D,

OBBOLREML ITEX 2V T ¢ OBE
IWORBPTEND, ETEICHEBRELED RADBDKLET, RWTERB LMWL S
%)O

MACHINE SECURITY SAFETY
|threat |

Risk assessment according to
ISO 12100 (based on defined limits
and intended use of the machine)

can succeed or
explolt

|
|
|
|
Vulnerability I
(e.g. interface, Introduced software |
virus) | Risk-reduction measures implemented
| by the designer
|
can lead to | Step 1! Inherently safe design measures
Securlty aspects, e.g. |
- identification fauthentication | 5 9 :
S R Ter e tep 2! Safeguarding and
- system Integrity security risk(s) to the machine (e.g, P cnmﬁlvmpngw risk
- timely responce to events safety-related control system) e ductiun-me;;s uré-s

- availability

Step 3; Information for use
« at the machine
- warning slgns, signals
-warning devices
« in the instruction handbook

can lead to

Failure(s) or malfunction in the
safety-related parts of the machine,
e.g. safety-related control systems

consequence on

\

Degradation or loss of risk - unintended movement
reduction measure(s) -increase of reaction time
| - loss of protective function

can result in

Accident, damage of health
for operator

ISO/TR22100-4, fig3-Relationship between safety of machinery and IT-security
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T4V REM EESELZEEARICL, T2 BTEZTNI AT ERETDHZ
EMWTE D,

a) Identify
— What are the IT security threats and vulnerabilities?
— Understanding why would an entity attack the machine control system?
— What does the machine user have that is valuable?
— What are the vulnerabilities of the machine (e. g. open ports/external interfaces)?
— What are the resources that support critical functions?

b) Protect — Develop and implement the appropriate counter measures to protect the machine.

The counter measures support the ability to prevent, limit or contain the impact of a potential IT -security
attack. Examples of counter measures include machine control system design, internet access, access control,
awareness and training, data security, information protection processes and procedures, maintenance and
protective technology.

c) Detect — Develop and implement the appropriate measures to identify the occurrence of an IT-security attack.
The "detect"-element enables timely discovery of IT- security attacks. Examples include anomalies and events,
security continuous monitoring and detection processes.

d) Respond — Develop and implement the appropriate activities to take action regarding a detected IT-security

attack.
The "respond"-element supports the ability to stop and or contain the impact of a potential IT -security attack.
Examples include mitigation, response planning, communications, analysis and improvements.
e) Recover — Develop and implement the appropriate activities to maintain plans for resilience and to restore any

capabilities or services that were impaired due to an IT-security attack.

OBBOBREMICEELYE X ATREDOH D IT X2 ) T 4 BB ETMT B2 0—BEY
BRHA BTV ARDETREND,

ISO/TR22100-4, Table 2 - IT security threats and motivations

Case IT security threat Manipulation of the Relevance for safety of
machinery and plant machinery
1 Access to data/know-how from the machine None None
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manufacturer or from the machine user (process

know-how )

2 Creation of economic damage to the machine user During use Unlikely but possible

3 Creation of hazard for machinery and/or people During use Unlikely but possible
(operator, bystanders)

4 Creation of damage to infrastructure and/or people During use Likely

(operator; bystanders), e.g. a terroristic act

OBMOZEMICEHET D ITEX=2) 7 1 B (Issues) DELY HTNEHE

WDOERTREIND,
ISO/TR22100-4, Table 3 - Examples for risk reduction (mitigation) measures to avoid/restrict

IT-security threats which can have influence on safety of machinery

Protective area

Risk reduction(mitigation)measure

Machine
manufacturer

System
integrator

End
user

Restriction of
logical/physical
access to the IT-
system (with
possible influence

on safety)

Physical separation of safety relevant IT-system

from overall IT-system

X

X

X

Provision of IT-system with risk reduction
(mitigation) measures (e.g. firewalls, antivirus

tools)

Preservation of the risk reduction (mitigation)
measures of the IT-system in an actual secure

mode (e.g. update of antivirus tools)

Provision of means allowing a software upgrade

Provision of separate authentication and access
control mechanisms (e.g. card readers, physical

locks)

Provision of a network topology with multiple and

independent layers

Restriction of IT-system user privileges to only

those that are required for each person’s role

Disabling of all unused ports and services

Responsibility for individual user accounts and
the account management (e.g. update of

passwords)

Provision of the machine with means for an

authorization check of the players/services after

every authentication

Provision of the machine with physical hardware
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measures to bring it into safe state in the case of a
severe security attack.

(e.g. emergency stop, shut down button)

Physical restriction of access or use of IT-

connection points (e.g.USB or Ethernet sockets)

Disconnection or deactivation of accessible IT-

connection points(e.g. USB or Ethernet sockets)

Observation of instructions for use of component
manufacturers regarding

— the use of IT-connection points,

— the phase of the life cycle of the machine in
which the connection is required,

— the duration of the required connections,

— the IT-interface (HW/SW) specified by the
component manufacturer,

— the access restriction to the application SW
specified or recommended by the component
manufacturer,

— the use of (turn on) passwords and antivirus
tools,

— changing the initial default password at

installation, and frequently after that.

Detection and
reaction on IT-
security
incidents (with

possible

influence on safety)

Provision of the machine with capability to detect
failed IT-system components or unavailable

services

Provision of the machine with means for

monitoring of vulnerabilities

Responsiveness and reaction to vulnerabilities

In the case of

remote maintenance

and service

Provision of means for setting up and ending of a
remote access session

Provision of means on the machine that have
priority over remote access commands

Provision of means independent of software so
that they cannot be bypassed remotely

Provision of incoming access limits to specific

times or individuals rather than leaving the lines
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continuously open (an arranged rendezvous

between two people)

Monitoring of any remote access session

(restriction of duration for remote access)

Means for use of encryption for initiating a

remote maintenance/remote service
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1 Scope

2 Normative references

3 Terms and definitions

4 Fire hazards

4.1 General

4.2 Combustible materials
4.3 Oxidizers

4.4 Ignition sources

5 Strategy for fire risk assessment and risk reduction
5.1 General

5.2 Determination of the limits of the machinery

5.3 Identification of fire hazards

5.4 Risk estimation

5.5 Risk evaluation

5.6 Risk reduction

6 Procedure for the selection of complementary protective measures
6.1 General

6.2 Selection of the fire prevention and protection system in relation to the expected risk level

7 Information for use

Annex A (informative) Examples of machines and their typical fire-related hazards
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Annex B (informative) Example of a methodology for selecting and qualifying a fire detection and fire suppression

system

Annex C (informative) Example for the design of a fire suppression system integrated in machinery

Annex D (informative) Examples of ignition sources

Annex E (informative) Example for the risk assessment and risk reduction of a machining centre for the machining

of metallic materials
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Z OB, NS AECLKKOERIEEFEL, VAZTEAAL bR T 57200
HEERET S, 12, TOERETRICOVWTHEARNREZ T L HEEZTRTLOTH D,

¥, TOBKITWITIEEA L,

—  BEER

— BRBEHIE T e X (A, NREERE. HF) AT K O RRE S LT
— BB CHEA S, MBI I ONC AR D 2R S LTV D B
— BEOKKZEY AT AIHEG SN AT AR HEHKY AT A

@5 K

ROBFEBGIA SN D,

ISO 12100:2010, Safety of machinery — General principles for design — Risk assessment and risk
reduction

ISO 13849-1, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design

ISO 13943, Fire safety — Vocabulary

QOMFBEBRVER
ROMFEPRE SN D,
F4—12 ISO19353THESNLHE"
& TE#
3.1 combustibility property of a material capable of burning
3.2 extinguishing opening port in the machine housing, closed with a plug or flap that can be safely accessed
with an extinguishing device
3.3 fire self-supporting combustion that can occur as controlled combustion or

uncontrolled combustion

3.4 fire-extinguishing agent | agent which is appropriate to extinguish fire by cooling below ignition

temperature and/or by reducing the oxidizer level

3.5 fire prevention set of measures to prevent the outbreak of a fire and/or to limit its effects
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[SOURCE: ISO 8421- 1:1987, 1.21, modified — The words “set of” has been

added to the definition.]

3.6 fire protection

set of measures such as design features, systems, equipment, buildings or other
structures to reduce danger to persons and property by detecting, extinguishing or
containing fires

[SOURCE: ISO 8421- 1:1987, 1.23, modified — The words “set of measures such

as” have been added to the definition.]

3.7 fire suppression system

technical system to fight a fire and to reduce the damaging effects of flames and

heat

3.8 ignition energy

energy necessary to initiate combustion

3.9 low evaporation

metalworking fluid low-

emission metalworking fluid

metalworking fluid composed of low-evaporation base media and anti-mist

additives

3.10 overheating

uncontrolled temperature increase

3.11 pre-fire alarm system

pre-fire detection

system that detects conditions that can lead to the potential onset of fire and

initiates a response

3.12 required performance

level ,PLr

performance level (PL) applied in order to achieve the required risk reduction for
each safety function

[SOURCE: ISO 13849- 1:2015, 3.1.24, modified — Note 1 to entry has been
deleted.]

3.13 self-ignition

spontaneous ignition resulting from self-heating

*HEOEZD Y H, NOTEIXZH L Wiz,

@DKARKDOEBRIFEIVRAZTERAAY R

CITRHAKOERIEEZLETCL2EHE L LT, RN, B3R,
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END, B, KEOERIEOREILX, 1S019353,figdd L H Ik EL, VAZORMEE VIX

1SO19353,fig5CHRET 5 Z
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Intended and reasonably
foreseeable operating
conditions Risk level
Combustible
materials: P1 1:very low
machine and process F1
51 I
l P1 2: low
Fire properties; F2
- ignitability Injury of ’ P2
- flarnmability persons  — P1 3 medium
- combustibility .
- fire supporting effect exljemed F1 p2
- toxical issues g2 ,
Pl 4 high
| F2
- - P2
‘ Fire load ‘ 5t very high
‘ Ignition sources ‘ Key
l Risk parameters:
‘ Fire scenarios ‘ 51 slight severity of injury (normally reversible)
52 serious severity of injury (normally irreversible or death)
7777*7777 F1 frequency: seldom to less often and/or short exposure time to hazard
Severity of possible harm ‘ F2 frequency: often to continuous and/or long exposure time to hazard
P1 possibility of avoiding hazard or limiting harm given under specific conditions
1S019353, fig4-Identification of P2 avoiding hazard or limiting harm scarcely possible
significant fire hazards ISO19353, fig5-Estimation of the risk level
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S DOHIENIC W TIZISO13849-1124¢E 9,
— BN INEREE T R
L O IR O BB Y v v N T (B~ 7 0 — K (Bl xE, ME
a—T4 VT4 REDTa Y T) BET)
cBIZIE, 7=V 7, EFERMEA L ELTEE IR AMEEITHERE L 2T IER S0,
- ISO13850 (Z7E - 7= I A5 1k
- T U AT AR E ARG DR KO
CHAH, Bl 2R, KUIREET AR O D O » ) v T
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CEKREEY A7 BESMOGETNCE T BN Y O E &K Y e (B 2 0E, E,
BT R AR TE %) OFELE

OFf IR ES KBRO=DDFIE
ANEMREFFTF R ONLES#ER T A7 IKBN TERWGEE, HIMR#EFREZEHATLZ &
DN, MIMRESROERIL, ROTFIAE ZOBBTHESND U A7 BRES Y & Eli
L, UAZIZH Uik % F @ 1S019353, tablel (ZHEVVIEINT 5,
JIE1: 7% Y 27 ORE
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FE 3 . BEKOMEREROEE
J
J
J

FlE 4 0 > 2T L OHER L K O Y] 72235 Kb D33 4R
FINE 5 2 BN DO RN TT R O LBENEDPRITE
FIE 6 ¢ 24 PEwERR
IS019353, tablel- Fire detection and fire suppression solutions
Risk level Automatic Automatic Fixed manual Fixed automatic
according to pre-fire fire detection discharge suppression discharge
Figure 5 detection system suppression system
1: very low Optional Optional Optional Optional
2: low Optional Optional Required Optional
3: medium Optional Required Optional Required
4: high Optional Required Optional Required
5: very high Required Required Optional Required
@A LofE#

WICBT 2 X EZMERT D,

— BB, R M OBEKER A A U R RBIC R D, BB X D 2 — P OB,
— KKEBFEORICEMT HIEHE, BAEK OB
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COHOBERFEHAM T 720, L LT, ROWBEENRIND,

+ Annex A (informative) Examples of machines and their typical fire-related hazards

+ Annex B (informative) Example of a methodology for selecting and qualifying a fire detection and
fire suppression system

* Annex C (informative) Example for the design of a fire suppression system integrated in
machinery

+ Annex D (informative) Examples of ignition sources

+ Annex E (informative) Example for the risk assessment and risk reduction of a machining centre

for the machining of metallic materials

4.1.2 FDIS(EEBFERKRERE)HE

ARAEFE AT S 7 E BRI R2R1T, 1S019353 LTV ISO13851 KL UXD 2t CTh o1, T
509 L, ISO19353 122\ TIE, AED 4.1.1 2RENT 0,

(1)1S019353 — KRG R UEREE

RED4LLID (3) R

(2)IS013851 — MFREHHEE HHO-HD—HERAI

JHK4 : Safety of machinery - Two-hand control devices - Functional aspects and design

principles
%4 WGS
A BA%
2012 I SRIAIENH Y, WGSIZBW THWEMEREZFEMT 5 Z & 2IE L7,
[SO13850, ISO13849 FDAFZENKE TH LIZEME T, ZOHMOUBEFELEmMT DL L &
L7z,

2016 4 8 A 725 ISO13851 WED 7= DOt #Bts L, WD {ER ML OEIfF Si, A2 bn
wmEahnz,

ZFDk, WG8 LV CDZAFx v 7L, DISEZHRITT DI ENREIN (Aik), FDIS
BT LT,

B. ¥ EBSE#EMA (IS HITHS)

SR PJ &&R CD DIS FDIS IS
- IR : 2012-04~ + 2015-10 AF v 7| - 2017-12~ - FDIS &% % : 2018
09 DIS ~ 2018-03 —12~2019—01
- []% : Revise - [\ Bk - B Bk
- fESR : Revise S SRV S SRR/
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C. BES

ISO 13851 (Xl FE/EHIEEEE ORFRAZEO - HE TH Y, Z O CILm FEIERIE
EEOMEY, KRE LILII o3 fEICHEL, 61, I IZH2WTiE, HIA, B, 11T
C D3 ZATITHEL, TNENYZREEN D ORI ZEMEERMEEL TR LTS,

wEMEORME L LTE, FEFERE, ADESEHNEZORER, HAOFETORIE, MED
BEOPIIE, EEEAR R ((defeat) OBhIL), HEGOHERLM, FIEIENHE SN D,

F o, WEOEAIZH T DM FEERIEIEE O O 28X, 1SO 13849-1 ([ZiEb 72T uid
AR AN

FEOBPUZOWTUE, BHRO U X7 T8 R A MRV, LB E S D M TR 5 E
ZEINL, BREFERFHISNEY 2 & LD,

E, WETOHFMMEIZ DWW T, 1SO13849-1:2006 & D LH+a L7p > TV 5, BEF TIZ,
Z OB D Tablel 5% £ TIZ FIZRT,

ISO13851, Tablel-List of types of the THCD and minimum safety requirements

Requirements Subclause Type
1 I m

A B C
Use of both hands (simultaneous actuation) 5.1 X X X X X
Relationship between input signals and output signal 5.2 X X X X X
Cessation of the output signal 5.3 X X X X X
Prevention of accidental operation 5.4 X X X X X
Prevention of defeat 5.5 X X X X X
Re-initiation of the output signal 5.6 a X X X X
Synchronous actuation 5.7 X X X
Bse-ofeatesory e 1SO13849-1 6.2 X
Use of PL ¢ (according to ISO 13849-1) or SIL 1(according
to IEC 62061)
Eseofentesory 3o ISO13840 1y 6.3 X
Use of PL d with category 3 (according to ISO 13849-1) or
SIL 2 with HFT=1 (according to IEC 62061)
Use-ofcategory4{(see 1SO13849-1H 6.4 X
Use of PL e with category 4 (according to ISO 13849-1) or
SIL 3 with HFT=1 (SFF 90 % - 99%)(according to IEC
62061)
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#F4—13 1SO13851 MBE XE

1 Scope 9 General requirements
2 Normative references 10 Verification
3 Terms and definitions 11 Marking

4 Types of two-hand control device and their selection | 12 Information for installation, use and maintenance

5 Characteristics of safety functions Annex A (normative) Measurement test for the

prevention of defeat

6 Requirements related to categories of control Annex B (informative) Use of categories (in accordance

with ISO 13849-1) in types of two-hand control device

7 Use of programmable electronic systems Annex C  (informative) Relationship  between
International Standards referenced in clause 2 and

corresponding European Standards

8 Prevention of accidental actuation and of defeat Bibliography

4.1.3 DIS(ERRRIEFEER)

RAEF RS E 7~ DIS (EEEHAKIEZSE) 1, ISO/TR22100-4, 1S020607, MK X1S021260 @ 3
Thot-, ZNHD 5L, ISO/TR22100-4 [IZOWTIiE, AED 411 2RI,

(1)ISO/TR22100-4 Safety of machinery — Fire prevention and protection
JH# 4 Safety of machinery — Relationship with ISO 12100 — Part 4: Guidance and

consideration of related security aspects

H Y WG5
AKED 411D (2) B

(2)1S020607 — AV RS9 avNUETvY
itk 4, Safety of machinery - Instruction handbook — General drafting principles
24 WG5S

A ERE

%5 17 1] ISO/TC199 # R B W T, “fEMH EOFE® BT 2 EERE L OREN T, K
HEINT-, THITESNT, 2014 4 11 H~2015 4 1 HH#HFB T [Draft resolution C238] 23
CIB & L ClHIff &4L7=,

ZOXLEOERMBYEIX, WGS 7o TW5, BARPRIEENBL S, NP CTEMNER S
77
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TE¥EZHD HI2Y 72V, IEC82079Preparation of instructions for use & W\ 9 B2 H 5723, =
NEDTHDLITEWMRICT L2 ENEMEINTWD, ZOXEEEMT D IEC/TC3 12BN
T ISO/NP20607 NG L I > TNH ED T &,

2018 4F 4 4 ~6 AR T DIS SCEMNEIT &, TOBKEEORR, "k iz, FDIS [Elff
FHORETH D,
¥ : IEC/TC3 (Information structures and elements, identification and marking principles,

documentation and graphical symbols)

B. ¥ Z=RHE /A (DIS HEK T, FDIS EfF155)

E & NWIP [E] CD DIS FDIS IS
< % 17 [E ISO/TC199 8 | . 2016.8~10 ©2017-04~06 | *+2018-04~06
2B NT, VEREE ‘ <K BERR+ | - I BERR
EEMYHZ EnkE | - B R =2 AL h R
- WG5S 234824 Xk o HESR . AT
© HEE . AR

C. XEDRE

ORI, BEMERLESEE D Tnstruction handbook | (BAF, n~NY K7 v 7)) ZEKRT D
TCHDOERFHEEEDDH HDOTHY, 185012100, 6.4 DHEIAMMHEEF T2 DO TH
5. £l2, AT CHBEOEKRE bXIGE LTS, (HL, ¥4 7 CHIK CTRIKONE
DHIESINTWAEEIE, 47 CHENEREIND,

s NEIZDWTIE, % 4 & (Principles and general information) T—fXZERFHEE LT,
Y RT w7 ICRERE O R NIT R ERVERNDMEY, KB Y A7 FRE TORED
BRI (TOHBAETHESNL2HASMR), F5ETIE, N F7 v 7 ONE LN
REI, OO Tablel (T 1S020607, tablel) Trr SV HH % LT, &8k
HEHEL WD, 6 T, HTLHIFHEEAZA VDA R (Language and
formulation/style guide), 7 T, 3 (Forms of publication) 2WHlE i 5,

F4—14 1S020607 OB XE

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 instruction handbook

4.3 Information needs 4.9 Completeness

4.4 Comprehensible terminology and wording 4.10 Structuring

4.5 Presentation of the instruction handbook 4.11 Residual risks
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4.6 Information from component or subsystem | 4.11.1 General.
suppliers 4.11.2 Signals and warning devices provided with the
4.7 Legibility machine

4.12 IT security vulnerabilities

5 Content and structure of the instruction handbook
5.1 General

5.2 Instruction handbook content

5.2.1 About this introduction handbook 5.2.10 Cleaning and sanitizing

5.2.2 Safety 5.2.11 Fault finding/troubleshooting and repair
5..2.3 Machine overview 5.2.12 Dismantling, disabling and scrapping
5.2.4 Transportation, handling and storage 5.2.13 Documents and drawings

5.2.5 Assembly, installation and commissioning 5.2.14 Checking and testing

5.2.6 Original equipment manufacturer settings 5.2.15 Index

5.2.7 Operation 5.2.16 Glossary

5.2.8 Product or capacity changeover 5.2.17 Annexes

5.2.9 Maintenance

6 Language and formulation/style guide

6.1 General. 6.5 Wording
6.2 Language version(s) 6.6 Descriptions
6.3 Formulation guidance for instructions 6.7 Warnings

6.4 Formulation standards for instructions

7 Forms of publication

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

Annex B (informative) Presentation and formatting.

Annex C (informative) Language tips

Annex D (informative) Information for use on information technology (IT) security aspects which can have

relevance for machinery safety

Annex ZA (informative) Relationship between this European Standard and the essential requirements of Directive

2006/42/EC aimed to be covered.

Bibliography

F4—15 FA4ETRESNDIAB

ORIERE D222 S0 W (BT DM, A& OB M, /- 1 X
T var - fra, BE, fERIE, KEY X7),
Oy F7 v 7 ORPEZEN) (=07 v F T V=T DFE),

-41-



@F =Ty FE LTI NV—7/ NDOFH I =—X, Hik, R¥+x77 V) DERE

@OHFE & S

&> F7 v 7 OfR% (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.),

@arR—R b YT VAT LY T T Y00 OER,

D> BT v 7 Ot AYE,

B M OVE R E O LR &R,

O%E, a2 2,

524 (Instruction handbooks shall be presented in a way so that the reader can

determine if they are complete (for example, by the numbering of pages).
Oy F7 w7 OfE (B2 T%), @QEEY X7 i

IS0O20607, Tablel-Instruction handbook content example

Section Content

Introduction (see 5.2.1) + Title page * Table of contents + Introduction to to/purpose of

this 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 * Floor plan

Transportation, handling and Transporting, handling and storing the machine and/or the components

storage (see 5.2.4)

Assembly, installation and + Assembly of the machine * Positioning of the machine
commissioning (see 5.2.5) * Mechanical, pneumatic, hydraulic and electrical installation
* Check and test of safety systems + Installation check
Commissioning
Operation (see 5.2.6) * Operating modes * System start-up and shut-down
*+ Sequence or chronology of operations * Other operating

instructions, if applicable

Original equipment * Mechanical settings and synchronization + Safety-related (setting)

manufacturer settings (see 5.2.7) | parameters

+ Pneumatic, hydraulic, electrical and vacuum settings + Other
settings
Product or capacity change over * General product or capacity changeover information * Product-
(see 5.2.8) specific set-up information
Maintenance (see 5.2.9) * Maintenance instructions
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Cleaning and sanitizing (see + Cleaning and/or sanitizing of the machine

5.2.10)

Fault finding/ troubleshooting * General fault finding/troubleshooting and repair information

and 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)
Check and test * Information for checking and testing the operation, maintenance, and
(see 5.2.14) testing of the safety-related
systems
Index, glossary, annexes See 5.2.15 to 5.2.17.

(3)I1S021260—#HW DRI EIER 9 E A B M T EEICEATIRET—F

itk 4 : Safety of Machinery -- Mechanical safety data for physical contacts between moving

machinery and people

Y WG12

A BRE

%5 17 I8 ISO/TC199 MEZIZBWNT, F7-RFEHEB L L TRESNTZ D TH D, £, &F
18 [A] ISO/TC199 IR W T BB OER S D Hh b Z E BN ER I iz,
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- 20154F 10 H (R ) : ISO/TC199 #hax (EHBERKIME & LT, AT H5HH (48 7°
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- 201656, 7H (FE) , F1RIWG126H
© 20164E10H (AR/v R AV) , S2EIWG2B8 i
- 201741 R (B1) , H3EWGI2BA#
< 201744 (35EH) , FH4EIWG125 &
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29,
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F4—16 ISO/CD21260 ~D HEMSDIAAL

MB/ Clause/ Subclause | Paragraph/ Figure/ Type of Comments Proposed change
Nl (e.g.3.1) Table/ comment?
(e.g. Table 1)
overall ge This draft is read as to support the pain onset tolerance | The working draft is acceptable as either TS or TR with the
described in TS15066 or misses at least slight injury current quality.
tolerance for rare contact which is considered to stay in the
state of acceptable risks. Even though this document
applies either of the above two cases, it further requires an
amount of technical discussions eg. the validity of the
frequent- contact risk group, pressure distribution of the
contact area on soft material, acceptability of risks in terms
of the severity of harm which differs depending on the
community, and so on.
JP1 Title te “moving machinery” exudes an image of a self-propelled | Safety of Machinery — Mechanical safety data for physical
machine, and “people” exudes an image of plural. contacts between moving part of machinery and peeple-
person
JP2 Introduction 4th para. te It says "This standard defines non-machine specific limits Pick up the da.ta CO“eCtefi by WGI12. Add them to the
1st line for contacts to prevent injury." Injury data is not found in | reference and introduce in CI. 8.2.
the document.
JP3 _ te It says "The above-mentioned stakeholder groups have Add "Specific values are not the social consensus" or make
Introduction 4th para. from the been given the possibility to participate at the drafting the values in Cl. 8 informative.
bottom process of this document." Readers may misunderstand
that the values in CL. 8 are of global consensus.
JP4 3.5 ge The term acceptable contact never appears in the Delete the term.
document.
JP5 3.5 The term contact injury never appears in the document. Delete the term.
JP6 4.1 Figure.1 te The reference clauses in the figure are in ISO 12100 but Delete Figure.1
not this standard, and this figure has no additional
information.
JP7 4243 Figure.1 te Redundant with ISO 12100. No additional requirement or |Delete Figure.1, 4.2 and 4.3
information.
JP8 4.2 I8t para. ge The term hazard is most likely to be followed by hazard “Hazard analysis” should be changed as “hazard

identification unless any other additional activities than
identification are considered.

identification”
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JP9 43.2.1 2" para, te How ISO 12100 relates to ISO 13849-1 is clearly described | Cite the reference.
in ISO/TR 22100-2 Safety of machinery - Relationship
with ISO 12100 - Part 2: How ISO 12100 relates to ISO
13849-1.
JP10 6.2-6.4 te Frequency of contact shouldn’t be considered in “severity”. | Review the classification and all requirements in the relevant
According to ISO 12100, “Severity” and “Frequency” is clauses.
the different elements.
JP11 6.4 Ist para. te Groups with lower frequency than "Les than once par Add groups with lower frequency than "Les than once par
week" are needed for Risk Assessment considering week" and describe " G1 to G3 are for intentional
(accidental) unintentional contacts. contacts."
G1 to G3 should be categorized as intentional contacts.
JP12 7.2 2nd Equation te The equation "EBD = EM*(1-M/(M + MBP)" is for Correct or delete the equation.
inelastic collisions, however, actual machine-human
contacts are the partially inelastic collisions.
JP13 8 All te All the threshold values are thought to be based on pain Introduce slight injury data.
data. Although pain tolerance is thought to be one of the
thresholds for frequent contact, slight injury tolerance for
rare contact should be considered. Discussion is needed.
JP14 te The purpose of this document is to provide readers with | Introduce data in the reference.
8.2 Tables information for risk estimation. Data in the reference
should be introduced.
JP15 te The purpose of this document is to provide readers with Pick up the da.ta CO“eCte.d by WGI2. Add them to the
8.2 Tables information for risk estimation. Most of the information is |reference and introduce in CI. 8.2.
from EN and pain studies. Other types of harm should be
introduced.
JP16 te The source of the values of the minimum contact area has | It 1 necessary to discuss whether the values are .reasonab.Ie.
8.2 It Table not been discussed. If not, they should be deleted or moved them to informative
annex.
JP17 te Whether the minimum energy is applicable should be Itis necessary to discuss whether the application is
8.2 15t Table reasonable. If not, they should be deleted or moved them to

discussed. The values are introduced from the study on
pain by Povse. The energy is not commonly used as a pain
threshold.

informative annex.
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Check and correct the values.

JP18 " te Minimum values should be checked. Although they are
8.2 2" Table introduced by other standards, inconsistency is observed.
In EN 415-6: 2013 Cl1. 5.2.2.1.2, which is a reference to the
limit for G3, 150 N, and 10 J are defined as safety limits
for dynamic contact.
JP19 te Whether the values are applicable to G1 to G3 should be It is necessary to discuss whether the application is
8.2 27 Table discussed. reasonable. If not, they should be deleted or moved them to
. informative annex.
1) Although they are introduced from other standards, the
frequency is not discussed in the standards.
2) Although the values of 1 J and 2 J for G1 and G2 are
calculated from the pain data in TS 15066, energy is not
commonly used as a pain threshold.
JP20 te The source of the following requirements has not been It is necessary to discuss whether they are reasonable or not.
8.2 Statements below discussed. If not, they should be deleted.
the 2" Table .
"Where contact frequency exceeds once per minute the
following additional requirements apply.
* a protective barrier in the form of protective clothing or
similar should be used at the contact
location to prevent localized skin damage, or;
« for direct skin contact, the acceptable conditions are
reduced by 50 %"
JP21 te The source of the values of the minimum contact area has | It is necessary to discuss whether the values are reasonable.
8.3 Table not discussed. If not, they should be deleted or moved them to informative
annex.
P22 te The values 35 N/em2 and 100 N are obviously lower than It is necessary to discuss whether the values are reasonable.
8.3 Table the data for dynamic contacts in TS 15066. If not, they should be corrected or deleted.
Jp23 It para. te The source of the maximum rate 100 N/s has not been It is necessary to discuss whether the value is reasonable. If
8.3.1 340 line discussed. not, it should be deleted it.

JpP24 8.3.1 ge Conditions shown in the table have no foundation to ensure | Change the requirement from “shall” to “can”, and then,
that they are acceptable. Compatibility of the table is not | clarify applicable cases where the total condition given by
shown. Acceptability of body parts should be individually |the table is acceptable with bases. Show a list of references
shown. The conditions given by the table may conservative | for acceptable forces and pressures in an annex. For example,
for some body parts, and may excessive for some body “For a static or quasi-static contact to be acceptable the
parts. following conditions can apply: See Annex X in detail.”

JP25 8.3.1 Table te The contact area 0,5¢cm? is too small. The contact area Change the value from 0.5 to 2.

suggested by ISO TS 15066 is 2 (1,4*1,4) cm?.
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JP26 8.3.1 Table te The contact force 100N is large. The maximum contact Change the value from 100N to 75N
force prescribed for protective guard without reverse
function in ISO 14120 is 75N.
Ip27 Figure.6 te What is the purpose of the label? If the purpose is none Delete 9.1 and the first dash in 9.2.
9.1&9.2 of ”Prohibition”, “Mandatory action”, “Warning” or “Safe
condition”, this should not be a requirement.
JP28 te The pictogram is similar to “Assembly Point”. Thus, it Delete 9.1 and the first dash in 9.2.
9.1&92 makes confusion.
JP29 6™ para. te To perform the measurements complying "Measurement of Biomechanical data should be collected in the next step in
10.1 omd  Jipe contact values will require specialist instruments and WGI2.
equipment that simulate the biomechanical properties of
the human body (i.e. a biofidelic transducer) ", information
for biomechanical data are needed.
JP30 Annex E.3.1 Footnote ed One reference should be added and the other one should be |Change the reference to ™ 1. E R Myers, AT Hecker, D S
revised. Rooks, J A Hipp, and W C Hayes, Geometric variables from
DXA of the radius predict forearm fracture load in vitro.
Calcified Tissue International. Vol. 52 (1993).
2. S Abdolshah, N Rajaei, Y Akiyama, S Okamoto, Y
Yamada, Effect of Compliant Flooring on Impact Force
during Forward Falls. Submitted to The International
Conference on Robotics and Automation 2018 (ICRA).”
JP31 Annex E.3.1 Figure ed The number of figure B2 is wrong and it should be The correct figure number is E2
changed to E2.
JP32 Annex E.3.1 Figure te In the figure E2, it is important to highlight safety area (i.e. [ The figure was revised
left side of point A) and remove hatching of the right side. | gee attached file: “ISO-TCI99WGI2 Revised Annex
E 2017December NagoyaUniversity. docx”
JP33 Annex E.3.1 Figure ed Footnote related to figure E2 is not necessary to be The footnote was removed
removed. See attached file: “ISO-TCI199WGI12_Revised Annex
E 2017December NagoyaUniversity. docx”
JP34 Annex E.3.1 Para.2 te It says “  Such a fall would result in an impact force of | [he paragraph was revised. .
Line.2nd ~1300N, and hence lead to the possibility of harm or See attached file: ISO'TC199,WG,12—R6V1§Fd Annex
Injury”. The impact force is not correct and must be E_2017December_NagoyaUniversity. docx
changed to ~1285N.
JP35 Annex E.3.1 Para.2"d ed ” ” i It was changed.
T It says™ shown on figure B2”. The figure numberis not | %o ped file: “ISO-TC199WG 12 Revised Annex
Line.1® correct and must be changed to E2.

E 2017December NagoyaUniversity. docx”
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JP36 Annex E.3.1 Para. 4 ed It says “shown by point A”. it is wrong and must be It was changed.
Line.2™ changed to point B. See attached file: “ISO-TC199WG12_Revised Annex
E 2017December NagoyaUniversity. docx™
JP37 Annex E.3.1 Figure te The figure B3 should be replaced with new version. It was changed.
See attached file: “ISO-TC199WGI12_Revised Annex
E 2017December NagoyaUniversity. docx™
JP38 Annex E.3.1 Figure ed Since this is Annex E, The figure number is wrong (B3). It | The figure number was changed
must be changed to E3. See attached file: “ISO-TC199WG12_Revised Annex
E 2017December NagoyaUniversity. docx™
JP39 Annex E.3.1 Para.5™ ed It says “shown in figure B4”. It is wrong and should be The paragraph was revised.
Line.2" changed to E4. See attached file: “ISO-TC199WG12_Revised Annex
E 2017December NagoyaUniversity. docx™
JP40 Annex E.3.1 Figure te The figure B4 should be replaced with new version. It was changed.
See attached file: “ISO-TC199WG12_ Revised Annex
E 2017December_NagoyaUniversity. docx”
JP41 Annex E.3.1 Figure ed The figure number is wrong (B4). It must be changed to The figure number was changed
E4. See attached file: “ISO-TC199WG12 Revised Annex
E 2017December_NagoyaUniversity. docx”
JP42 reference All te Most references are on pain data. Add references on injury data collected by WG12 including

"T. Fujikawa et al., Critical Contact Pressure and Transferred
Energy for Soft Tissue Injury by Blunt Impact in Human-
Robot Interaction, 17th International Conference on Control,
Automation and Systems (ICCAS 2017)".

JP attached file
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Annex E

(informative)

Secondary effects of Human-Machine Collision
E.1. Introduction

In the event of a person being contacted by a machine, a
possible secondary effect is to cause the person to fall. In
such circumstances, even if the contact itself does not
directly result in harm or injury it is possible that harm
could result from the fall.

)
/4

Figure E1. Fall resulting from a contact

E.2. Fall onto objects or into other hazards

A fall onto an angled or sharp object or a fall into
another hazard, such as a stairwell, is likely to be harmful
and should always be avoided.
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E.3. Fall onto flat surface

A fall onto a flat surface that is hard and ridged also has
the potential to result in an injury, particularly to the wrist.
Following the approach described in sections 7.2 and
E.3.1, this risk can be reduced by the use of a compliant
surface/floor. Test have indicated that even a moderate
level of floor compliance will reduce the risk of injury and
should, therefore, be considered for any environment
where there is potential for a fall following a machine-
human contact.

E.3.1 Floor compliance to reduce injury

The load required to produce a forearm fracture was
determined as 1580 + 600 (Mean + SD)! . This equated to a
fall height of ~ 436mm to prevent fracture during fall in the
hand-ridged surface, shown by point A on Figure E22 .

I E R Myers, A T Hecker, D S Rooks, J A Hipp, and W C
Hayes, Geometric variables from DXA of the radius
predict forearm fracture load in vitro. Calcified Tissue
International. Vol. 52 (1993).

'S Abdolshah, N Rajaei, Y Akiyama, S Okamoto, Y
Yamada, Effect of Compliant Flooring on Impact Force

during Forward Falls. Submitted to The International
Conference on Robotics and Automation 2018 (ICRA).

Fall Height

Figure E2. Impact force with respect to fall height. Pont
A indicates the minimum force that may result in a wrist
injury. Point B indicates the height for a typical adult fall.
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The height of a typical adult fall from a standing
position is however 750mm, shown on Figure E2 by point
B. Such a fall would result in an impact force of ~1285N
and hence lead to the possibility of harm or injury.

To reduce the possibility of harm or injury the impact
force needs to be reduced. One method of achieving this
is to make use of a compliant surface/floor.

Impact velocity (m/s)
0 140 198 243 280 313 3.43 371 396 4.20 4.43
0

o
&

»
3

3

o

Energy absorption of the wrist (J)
- w
&

o

0 01 02 03 04 05 06 07 08 03 1
Fall height, h(m)

Figure E3. The relationship between energy absorbed by
the wrist and fall height. The energy absorbed in a fall of
436mm is marked by point B.

The energy absorbed by the wrist is shown in Figure E3.
For a 750mm fall, this equates to ~18J, shown by point B.

With increasing surface compliance (reduced surface
stiffness), the resulting impact force reduces as shown in
Figure E4.

Reducing the surface stiffness to 480kNm-1 reduces the
impact force to 980N, the value below which harm or
injury is unlikely.

In environments where there is a risk of secondary injury
from a fall following a machine-human contact, the use of
compliant or padded flooring should be considered.
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Figure E4 Impact force for a fall from 750mm onto a
compliant surface (floor). At a stiffness of 480kN/m, the
impact force is reduced to 980N
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$4—17 1S0/DIS21260 ~M BHAMNSDIAAV

MB/ Clause/ Subclause Paragraph/ Type of Comments Proposed change
1 5. 31 Figure/ Table/ comment?
NC (eg-3.D) (e.g. Table 1)
JP1 All ge JP comment on the 2™ page of N 1433 JP comment on the 2™ page of N 1433
US 1 and JP comment on the 2™ page of N 1433 is | Discuss whether this DIS should be change to TR or
important in terms of the basic concept of this DIS. |not.
However, they have not discussed in meetings.
JP2 All ge No consensus is made amoung WG12 members in | Take enough time to discuss.

accordance with 2.5.6 of ISO/IEC Directives Part 1,
Consolidated ISO Supplement, 2018.
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JP3

All

ge

Japanese mirror committee disagrees on
ISO/DIS21260.

Most of JP comments on CD pointed out that this
document had a lot of discussion points.

We reviewed the “secretariat observations”
corresponding to JP comments.

We do not consider our technical comments are
examined appropriately

And, a large amount of homework seems remained.
Further, there are some important sentences for
which no evidence to integrate results of homework
on CD into DIS.

Review “the comments not accepted” and
“homework”.

JpP4

All

ge

According to the minutes of 20" ISO/TC199 plenary
meeting, TC199 instructed WG12 to reconsider the
below strongly.

“11.9 WG 12 "Human-machine interactions'’
The TC Member Bodies are explicitly invited to
check during the DIS ballot whether

the document reflects the state-of-the-art or should
rather be published in its first edition as a "pre-
standard"(i.e. ISO Technical Specification).

The current draft has a lot of numerical values,
which are based on ambiguous grounds.

WG12 needs to reconsider the type of this document
following TC199 instruction.

ISO21260 should be published as TS or TR not IS.
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Add "Specific values are not the social consensus" or

JP5 Introduction 4th para. from |te It says "The above-mentioned stakeholder groups : . :
the bottom have been given the possibility to participate in the | make the values in Cl. 8 informative.
drafting process of this document." Readers may | golve the contradiction.
misunderstand that values in Cl. 8 are the social
consensus.
Though the project leader’s opinion on JP3 in N
1433 says that the values in Cl. § is based on other
standards, it also says that the values in cl. 8.3 are
lower than TS15066 for JP22 in N1433.

JP6 3 ge The term “contact area” is a quite ambiguous Add the definition of the term. For example,
concept in terms of practlgal design. “Contactarea” | «“Reasonably foresecable interface involving a plane or
should be defined clearly in order to design and surface whereby machinery contacts to a human being.”
confirm the size. It is difficult for readers to . “ . .

. . . Add a note in 7.1 that “contact area is designated
understand the meaning of “minimum” and . . . o .
“actual” interface of machinery. Minimum size is the specified
" ) o property of the interface. Contact conditions or
The phymgal size of the minimum contact area can | thregholds are based on properties of the area.”
be approximately 0.
The definition is essential to distinguish between
“Intended” contact area and “Unintended” contact
area.

JP7 4.1 Figure 1 ge The numbers of referenced clauses and subclauses in | To avoid confusion, delete “(see x.x)” or add “ISO
this figure are those of ISO 12100, not of this 12100:2010,” before each clause/subclause number.
document. This document does not include 5.3, 5.4 | pejete “*”.
and so on. PT .

) Delete the superscript “a” on the first question.
“*” is unclear.
Footnote “a” is missing.

JP8 43.2.1 ed “are required” seems unnecessary. Delete “are required”.

JP9 5 Para4 ¢) ed The comma is missing. If the allowable condition is not satisfied, the design
To enhance readability, add a comma after shall be revised until the contact condition is met.
“satisfied”.

JP10 |5 Figure 2,2nd |ge The contents of the second rectangle should be Replace “should” with “shall”.

rectangle identical with the statement of b).
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JP11 |5 Figure 2, 5th ge “See (e) Note 1” in the fifth rectangle is unclear. Delete “See (e) Note 1”.
rectangle
JP12 16.2-6.6 te The frequency of contact should not be considered |Review the classification and all requirements in the
in “severity”. According to ISO 12100, “Severity” |relevant clauses.
and “Frequency” are different independently Delete G2 and G3.
elements. Even though the damages resulting from
the different frequency of contact may differ from
each other, there is no scientific evidence behind the
data. The concept of the contact group confuses the
overall community of the safety of machinery
JP13  |7.2-7.4 te Clause 7 is a just theory without specifying required |Delete or move 7.2 - 7.4 to an Annex.
values.
JP14 |72 te Because “Annex B” is informative, the reference Move the sentence to appropriate paragraph.
should not be the in 1% paragraph.
JP15 |72 Para 3,2" -3 |ed ~“to be effective” the response time~ ~*“to be effective” the response time~
line To enhance readability, change the expression. — the effective response time~
JP16 |72 Figure 3 te In Figure 3, at the moment when the contact starts, |Modify Figure 3 as:
Er, Evp and Egp are zero and By is the initial value. |- add “En” with an arrow pointing the top horizontal
This is inconsistent with Formula (1). line;
Keys X and Y are contrary to each other. - delete the current “En;
Key 1 is missing. - change the key of the bold line from “kinetic energy of
moving part” to “residual kinetic energy of machine”;
- change the key X to “time” and Y to “energy”;
- add the key 1 “start of contact”, and
- change the definition of “En” after Formula (1) from
“kinetic energy of the machine” to “initial kinetic
energy of the machine”.
Furthermore, add “initial” to the definition of Ey in
B.2.1.
JP17 |74 te Because “Annex B” is informative, the reference Move the sentence to appropriate paragraph.
shouldn’t be the 1% paragraph.
JP18 |74 Figure 4 ed Keys X and Y are contrary to each other. Correct keys X and Y.
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JP19 |82 Tables te Purpose of this document is to provide readers with | Appropriately picks up the data collected by WG12
information for risk estimation. Most of the|and add them to the reference and introduce in CI. 8.2.
information is from EN and pain studies. Other types
of harm should be introduced.

While says the project leader’s opinion (in the
Secretariat observation) for JP14 in N 1433 “The
purpose of this document is not for risk assessment”,
has there been any agreement in WG12 because
safety data should be provided for risk assessment
which is stated in ISO12100?

JP20 (8.3 Table te The source of the values of the minimum contact It is necessary to be discussed whether the values are
area has not discussed. reasonable. If not, they should be deleted or moved

them to informative annexe.

JP21 |83 Table te The values 35 N/em2 and 100 N are obviously lower | It is necessary to be discussed whether the values are
than the data for dynamic contacts in TS 15066. reasonable. If not, they should be corrected or deleted.
See JP3 in N 1433

JP22 |83 te It is obvious that Specify the inappropriate applications. Add a note under
1) the requirements based on Table 2 are too general. | Table 2 that “Every requirement does not consider the
2) the requirements based on Table 2 do not consider m“l.“ple contacts that may cause shearing, bending or

X torsion. For example,
practical contact case. For example, a human finger i ] o
is easily broken by 3-position bending via robot --- catching human arm in double sliding auto doors
hand with 3 fingers even in accordance with all --- grabbing human hand with 3 fingers robot hand
requirements. Multiple contact force would be ”»
enough to yield figure bone fracture.
P23 [8.3.1 Table 2 te 100N of the maximum continuous contact force is | The maximum continuous contact force should be 75

not consistent with 75N of the maximum dynamic
force for G1 contact. This is because maximum
allowable quasi-static contact force should by any
means be lower than that of dynamic contact force.

N.
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JP24  [8.3.1 ge Conditions shown in the table have no foundation to | Change the requi.rement from “shall” to “can”, anq .
ensure that they are acceptable. Compatibility of the |then, clarify applicable cases where the total condition
table is not shown. Acceptability of body parts given by the table is acceptable with bases. Show a list
should be individually shown. The conditions given of references for acceptable forces and pressures in an
by the table may conservative for some body parts, | 2PCXC: FO; examp lei)l FO; afStﬁltlc or quaszi—.st.atlc

d may excessive for some body parts contact to be accepta € the ollowing con: 1tions can
an y : apply: See Annex X in detail.”

JP25 |8.3.1 Table te The contact area 0,5cm? is too small. The contact Change the value from 0.5 to 2.
area suggested by ISO TS 15066 is 2 (1, 4*1,4) cm?.

JP26 |8.3.2 Ist sentence ed The verbal form “may” to express a permission Replace “force is that” with “force may be that”.
should be used.

JP27 |9 Ist and 2nd ge It seems that 1st and 2nd hyphens require the same | Delete the first and second hyphenated statements, and

hyphens thing. add “Information about Contact group and Contact
“type” is unclear because it is not defined or used in |area”
the other part of this document.
“Group” and “contact area” of contact should be
informed.

JP28 |10 te It is impossible to verify compliance without a Delete clause 10.
specific method to measure. Verification and validation should be specified when
The result of measurement can vary depending on | the specific measurement is established.
how to measure, especially for un-trapped contact.

JP29 ]10.1 Paragraph 6, |[te Too specific to incorporate with an only load cell for | These sentences should be revised to be more general,

7th measurement. or as JP 28 comment clause 10 should be deleted due
The measurement methods are still not yet specified. |t the specific measurement is not yet established.

JP30 |10.1 Last paragraph |te Contact pressure could not be calculated correctly Delete the clause “by calculation from the forces and
only by forces and displacements recorded during displacements recorded during the tests.”
the test.

JP31 |10.4 ge IEC 62061 also includes validation. Replace “ISO 13849” with “ISO 13849-2 or IEC

62061”.
JP32 |C.33 d) ed Typo. Add “0,” before “5 cm?”.
JP33 |C43 d) ed Typo. Add “N” between “35” and “cm™”.
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JP34 [C54 3rd sentence ge This sentence seems not to be suitable for the Delete.
conclusion of this example.
JP35 |reference All te Most references are on pain data. Add references on injury data collected by WG12

Although this comment listed as JP 42 in N 1433
was accepted in the project leader’s opinion, the
reference nor bibliography are not modified.

including "T. Fujikawa et al., Critical Contact Pressure
and Transferred Energy for Soft Tissue Injury by Blunt
Impact in Human-Robot Interaction, 17th International
Conference on Control, Automation and Systems
(ICCAS 2017)".
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D. DIS & RS E BRI E (FS D= ZEED I REMEHY)

ZOBREIL, B OB X 1C L0 AR U DB S AL ORI kT A IR A BLET S b DT
b5 (BT A6 K OEEC T AT il 1A ).,

Tz, HROBNXIZE > TANERTE « 5 L, B BB~ DA X 2 HIR & & F 1
60

HBEOWRIL, 2T —2%2Z0EFEHHT 2 L0 TITARL, #c Xk 2EEL L 2K
A=, 8RR E 7 o 2B T LTI T AHIREZ RET 20O EG L RE
THLOTH D,

F£4—18 18021260 D HRE

1 Scope 9 Information for use

9.1 Marking

9.2 Instructions / Information for use
2 Normative references 10 Verification and Validation

10.1 Verification of contact conditions

10.2 Requirements

10.3 Validation

10.4 Control system verification and validation

3 Terms and definitions Annex A (informative) Model for mechanically caused pain
and injury during contact

4 Risk Assessment and risk reduction Annex B (informative) Contact energy transfer

4.1 General

4.2 Strategy for risk reduction
4.3 Risk Reduction

5 Methodology for applying this International Standard Annex C(informative) Examples of possible machine-human
contacts

6 Classification of machine-human contact Annex D (informative) Contact surface characteristics

6.1 General

6.2 Group 1 (G1) — High frequency contact

6.3 Group 2 (G2) — Occasional contact

6.4 Group 3 (G3) — Rare contact

6.5 Group 4 (G4) - Static or quasi-static contact
6.6 Group 5 (GS5) - Sliding contact

7 Contact parameters Annex E (informative) Secondary effects of machine-human
7.1 General contacts
7.2 Energy transferred

7.3 Energy transferred per unit area
7.4 Dynamic Force

8 Contact thresholds Bibliography
8.1 General

8.2 Threshold values — Group 1, 2 & 3 contacts
8.3 Threshold values — Group 4 contacts

8.4 Threshold values — Group 5 contacts

LEDOHEANLZNEIL, KTHD,

HES NE

YR T7HA | Bk e N3 EfRT 2 RILOREZ I L, AEMZERGHE L TLaRMEZ E
A b DD,

F o REBE R O EOF#RA~D Y v 7 ERT,

1502100 DV 7 & LT, WROFRFEE ML LTV D,

Inherently safe design by definition (ISO 12100:2010, 6.2.2.2) includes the following
measures:

a) limiting the actuating force to a sufficiently low value so that the actuated part does not
generate a mechanical hazard,

b) limiting the mass and/or velocity of the movable elements, and hence their kinetic energy.

Y27 TEARA L MZHOWTIE, ISO121000HEHE Y .
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U 2 7 A&

st AT o T REMR ARG

AR, NSO AR 5 2 & NEREND D, BEfEET S0
AL, OB THETMEZBL 2EMRELZEC2VWESICTD, I
T NEW LG E 72T,

cond R e

Z OB THET DIEEZ B2 HHEMIRIEEZ £ U D X O 7eicxt LTk, Bl
REEEZ 2 b —L T B7200BMO Y A7 KA LEE b,

ERAYSE5)

—  EEARREEAHIIRT 5B o R OIS 2T A

<3 2T w7 EOER

OB THET DMEZB2 2o ) 27 FEREY Z27) BNELIBEE, #HH
EDFERTY A7 2R,

ZOHEE | XA T CHREDHDLEEIE, FA 7 CHISEEZELET D, ZoBKEENT 256
ME2oH5EwR | 1%, RETITEET D,
a)BAk o> RTENER 7y & N & D42 fl
b) B & DA SUT A 726 50mm AN OBTIRIED B 2 5 B1E, PR SR, [HlkE
T DHBRE LT IUER 5220,
c) MBIz OWTIE, ##fii7 /L—7 (contact classification group % €3 %
d) FFATE DHEMIREAZIRET D
e) EBED, KO, it LoOBtATIA TE D&M LT 5, FFATE D5&M4R
AT L VR TERWIGE, #ROEES T 2 F TREEP ET,
f) ¥ RATREZREH R OB Stk T KB 2 HET 2 7 mE A &40 KT,
Idantify contact by moving
part of the machina -
Caonlacl is not permilled
=l and should be preventad
ar eliminated
Diatermine the contact Revise design to
classification group - changa or reduca
actual contact
@ conditions
Determine the allowable
contact conditions for
@ the contact YES
1 Are
Compare the aclual or design thera more
contact conditions with the contact conditions
@ threshold conditions to considar?
Figure 2 — Flowchart for application
AL #gtkotz | - Z7v—71(G1) - High frequency contact
ik 5345 g A, IRFRENICIEILL LR CA (BBAL ?) ~ @Al

« Z'V—72 (G2) - Occasional contact
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W 2 A, 1IRFHNIC1IRIARTEOF TN GO ?2) ~O @i, XidE
AU BhEER T, LIS LRI

« 7' »—73 (G3) - Rare contact
LEFIC1IEERGEOR TN EBAL 2)  ~OEhH 2l

« 7'V —74 (G4) - Static or quasi-static contact

T RIVKAREEDN 2] /s AR OFEf, SRR S 23 2s & k2 CEIR] S B HEfih

« 7 V»—75 (G5) - Sliding contact
FRERI~NEHEZT5H X572 b 0x G ek

iR A—H |1 —f%
DG1, G2 X G3 ~DHEk
— B ) TR E L, STy DR
— BN -0 O p X mERE, BRI
KORD 9 BT iiii= 4
— TR EERE, BIRE, X
— BT, BRI
@04 ~DHizk
— B ) TR L, STy SRR
— HNZEAEY 720 OEGERICHI A S b = oV R (JE)) 1%, Bk
it
— SEGERICEI AT XD 0k, BMEARTS
BG5 ~DHE K
— AR OB EIL /2D BT, <M Eh T3
— RREAWT (A FLR) X, BMEARR
2 T RILVFRE
FHREEERE
3 HTHEREYS7ZY O RV XRE
FHEXEEE
4 EhH
FHREXE EE

2 fih 1 N —F 1~3 OEfhEfE

Contact condition Gl G2 G3

Minimum contact area 0,5 cm?® 0,5 cm? 5 cm?

Maximum energy transfer per unit area 0,1 ]/em? 0,1 [fem? 0,3 J/em?

Plus, either of the following:

Contact condition Gl G2 G3
Maximum energy transfer 17 2] 47
Maximum dynamic force generated by energy transfer 75 N 150N 400N
2 IN—7 4 OBMERE
Contact condition G4
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) 100 N
3 IN—7 5 OEMEE
Contact condition G5
Maximum shear stress 55kPa
Maximum shear stress for sliding contacts up to 30 mins Figure 5
Maximum shear stress for sliding contacts longer than 30 mins 2E5kPa
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A EOEHR | EHE

WRGE & 24 | AN

TR

M A Annex A(informative) Model for mechanically caused pain and injury during contact
e B Annex B(informative) Contact energy transfer

e C Annex C(informative) Examples of possible machine-human contacts

M e D Annex D(informative) Contact surface characteristics

IfEEE Annex E(informative) Secondary effects of machine-human contacts

414 CD(ZERERE)EE
AAEFE RS- CD (RESEZE) 1, 1S013849-1 DA TH -7,
(1)I1S013849-1—HlfHS X T LD L LEHEED

Ji#4 © Safety of machinery - Safety-related parts of control systems - Part 1:General principles for
design
4 : WG8 (Safe Control Systems)

A. 1S013849-1 ChETOHERE

- 1SO13849-1:1999 Ed.1 %17 (7 =2 V)
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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 3.1 Terms and definitions
3.2 Symbols and abbreviated terms 3.2 Symbols and abbreviated terms
4 Design considerations 4 Overview
4.1 Safety objectives in design 4.1 Requirements for risk assessment and risk reductions
4.2 Strategy for risk reduction 4.2 Contribution to the risk reduction by the safety function
4.3 Determination of required performance level (PLr) 4.3 Risk reduction using a SRP/CS
4.4 Design of SRP/CS 4.4 Principle methodology
4.5 Evaluation of the achieved performance level PL and | 4.5 Required Information
relationship with SIL 4.6 sub-system realisation
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4.6 Software safety requirements
4.7 Verification that achieved PL meets PLr
4.8 Ergonomic aspects of design

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

6.2.2 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 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

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 Validation

8 Verification that achieved PL meets PLr

9 Maintenance

9 Ergonomic aspects of design

10 Technical documentation

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
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11 Information for use

11 Maintenance

12 Technical documentation

13 Information for use

13.1 General

13.2 Information for SRP/CS integrator
13.3 Information for end-user

Annex A (informative) Determination of required
performance level (PLr)

Annex 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
MTTFD for each channel

Annex E (informative) Estimates for diagnostic coverage
(DC) for functions and modules

Annex E (informative) Estimates for diagnostic coverage
(DC) for functions and modules

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

Annex F (informative) Measures against common cause
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 I (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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Annex M (informative) Additional Information for Safety
Requirements Specification
Bibliography
$&4—20 1S0/2™ CD TEM-EH -HIFRShI-FAE"
&) BINES - HEE
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]
Bn 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
SENII 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)
ok 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
oyl 3.1.42
Safety related embedded software
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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]
B 3.1.45
subsystem
entity which results from a decomposition of an SRP/CS
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.
B 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.
Bn 3.1.47
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.2 and D.2 in the informative annexes of ISO 13849-2 address well-tried
safety principles for different technologies.
SENII 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.
SENII 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.
BENI 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
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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.

BENI 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)

B 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.

SENI 3.1.53

Channel

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

SLEWI 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]

SEY) I 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]

BN 3.1.56
permanent fault

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

BENI 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]

SENII 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]

ENI 3.1.59

ordinary person

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

ETINIES 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.

*OHEEE, 20d CD BEEDO B D TH Y, BHEIND AL D D,
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F&4—21

ISO/CD13849-1 AM BAMNSDIAAV L

MB/ Clause/ Subclause Paragraph/ Type of Comments Proposed change
Figure/ Table/ comment?
1 g.3.1 g
NC (c.g.3.1) (e.g. Table 1)
JP1 Introduction Page ix, 1% te ISO 13849 is standard which has “requirements” but Propose to change as below;
para not “guidance”. . . . . .
... intended to give-guidanee-to-specify requirements on
safety-related parts of control systems (SRP/CS) for those
JP2 Introduction Page ix, 1% te “Essential Safety Requirements” is not used in other Delete those words as below.
para relevant ISOs including ISO 12100. It is the words B2 C dard .
used only in EU Directive. - type-B2 or type-C standards et
comphowith-the-Bssential-Saten—Requirements-{e.c-Annex
“Directive 2006/42/EC” is not appropriate words in Fofthe Directive 2006/42/EC-on-machinerytt-doesnot
ISO as a global standard because this document sivespecttic-guidancefor-compliance-with-other EC-
applies to international. Hesedean,
JP3 Introduction Page ix, after | te Explanation of relation between ISO/TR 22100-2 and | Propose to delete those from 2" para on page ix to the end
2" para ISO 13849-1 is duplicated with text in clause 4.1. of this section.
JP4 1 1% Para te The word ‘guidance’ is not appropriate in the scope. Propose to delete ‘ and provides related guidance*
ISO 13849 is standard which has “requirements” but
not “guidance”.
JP5 1 NOTEI ed The NOTE 1 is not understandable. Propose to change as below;
NOTE 1 This standard is providing a principle methodology
without special considerations of certain machinery. These
special considerations could be summarized in a product
standard.
JP6 3.1.1 te Input and/or output is not limited to ‘signal’. Propose to change as below;

For easy understanding the definition of SRP/CS,
delete ‘signal’ of input/output.

part of a control system that performs a safety function,
starting from safety-related input (s) sigrals to generating

safety-related output (s) signals

Note 1 to entry: The combined safety-related parts of a
control system start at the point where the safety-related
inputs stgnals are initiated (including, for example, the
actuating cam and the roller of the position switch) and end
at the output of the power control elements (including, for
example, the main contacts of a contactor).
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JP7 3.14 Notel ed Clause 7.4 and 7.5 of ISO/IEC Directive Part 2, Propose to review and modify the words, ‘may’ and ‘can’
edition 8 (2018) specify the rule how to use ‘may’ and | according to the rule of ISO/IEC Directive Part 2.
‘can’.
‘may’ is used to express permission and ‘can’ is used
to express possibility and capability.
It is need to review all ‘may’ and ‘can’ in the whole
document and modify, if necessary.
JP8 3.1.49 Note3 ed Typo EN ISO 13849-2 is used. Replace “EN ISO 13849-2” with “ISO 13849-2”
JP9 32 Tablel ed ‘definition or occurrence‘ column do not much actual | Propose to change as below;
clause, table, etc.
Svmbal+ Wrong+ Corrects g
Svmbald Wrong+ Corrects t
B.1,234+¢ Table 7 and 84 Table G+ {
B 1234+ Table7 and 84 Table G+ i
JP10 32 Tablel ed Usage of SRASW and SRESW are limited (e.g. Table | Propose to delete SRASW and SRESW from Table 1
11 and Line 3481 (annex I) and Lines 3564 and 3570 Revise the definition of 3.1.43 and 3.1.44 as below;
(Annex J) then it is not necessary to define L.
L 3.1.43 application software
abbreviations. . o
Using abbreviation may be difficult to understand. Safety-related software spemﬁc to the application,
implemented by the machine manufacturer, and generally
containing logic sequences, limits and expressions that
control the appropriate inputs, outputs, calculations and
decisions necessary to meet the SRP/CS requirements
3.1.44 embedded software
Safety-related software that is part of the system supplied
by the control manufacturer and which is not accessible for
modification by the user of the machinery
Propose to delete SRASW in Table 11, and ‘safety-related’
and (SRASW) in Annex I (line 3481)
JP11 4.1 Figure2 te According to 6.2.11 & 12 in ISO 12100, “Inherently Propose to change as below;

safe design measures” include some risk reductions
using a SRP/SC (see below).

1S012100,6.2
6.2 Inherently safe design measures

The box “Step 1” in figure 1 and 2 colored yellow, and
modify the footnote of figure 2 as below;

“Risk reduction by inherent safe design or safeguarding or
complementary protective measure may be realized by
SRP/SC which execute...”
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6.2.11 Applying inherently safe design measures to See revised figure 1 and 2below.

control systems In addition, it is suggested to review ISO 12100:2010 in the

future (moving 6.2.11 & 6.2.12 to 6.3)
shall be chosen so that their safety-related Does the selected risk reduction measure
performance provides a sufficient amount of risk 3 uw‘m
reduction (see ISO 13849-1 or IEC 62061) == 1SO 12100
6.2.12 Minimizing probability of failure of safety '
functions

6.2.11.1 The design measures of the control system

6.2.12.2 Use of reliable components
NOTE]I .... (see ISO 13849-1:2006, 6.2.4).

. w - Figure 1 — Integration within the risk reduction process
Considering above, the box “Step 1” in figure 1 and of ISO 12100

figure 2 are also applied to ISO 13849-1.

1
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Figure 2 — Schematic representation of risk reduction process including iterative three—step

method according Lo 1SO 12100:2010

_70_




Figure 2 — Schematic representation of risk reduction
process including iterative three-step method
according to ISO 12100:2010

JP12 |43 Figure3 te This comment is related JP11. Propose to modify the figure 3 as modified figure 3 below.

According to 6.2.11 & 12 in ISO 12100, “Inherently ol

i ” i i < educed by inherently sl Yo | Msabling o complomactay e
safe design measures” include some risk reductions i et s g st by I
using a SRP/SC, input of this chart is not only ‘Can Fiae 1o e )

. . . ~Can the risk b -

the risk be reduced by interlocked guards, protective ey gnrde, Ve Details N5 froeffoe 1T
deViCeS?, “protective devicos? i -

5 - Y
For each selected safoty e
messure - Tsthe contral systeiit——
- with safety functions seleeted
s a risk reduction

Risk reduction by
safe rd!ng Identify the salely functions to be performed by t(RPJ(‘-‘isl
Implementation of
¥
complementary Tor cach saloty funclion spocily the required
Figure 1 protective measures Characteristics (see Clause 5.2)
Tan the risk be (see 6.3 of 1S0 12100) 3
Determined the required performance level

reduced by interlocked guards,

! ¢ i Annex A
protective devices? nnex A)

Details

Is the control system
with safety functions selected
as a risk reduction?

Design and technical realization of the safety functions:
Identily the safety-related parts which carey oul the
safety function (sec 5.4 and consider inhevently safery
design measuye for control system by 150 12100)

For each selected
protective measured

. . . s

‘Can the risk be reduced by inherently safe design R e o s pmi e e OB )
. n.a)

measure’ can be also input of figure 3. Tomametlatle s

+ Well'tried compements {ate 2. L0
Softmare of above safety-Telated parts (see Clana 7 and Annex 71

T e

Figure 3 — Designing a SRP/CS in accordance with 1SO 13849-1

Figure 3 — Designing a SRP/CS in accordance with ISO
13849-1

JP13 4.1 Note ed Refer to Figure 4 for ‘non-safety related parts of Propose to change as below;
control system. However, figure 4 do not show —non-

safety related parts of control system. NOTE There is no need to apply this strategy of risk

reduction on non-safety related parts of control systems or
purely functional elements of a machine (see Figure 6).
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JP14 4.2 te No added value in this standard. Delete 4.2
JP15 |43 Figure3 ed ‘MTTEFd" is used in the box for Evaluation the Propose to change ‘MTTFd’ to ‘MTTFp’
performance level PL (see 6.2) considering;
In this document, ‘MTTFp’ is used. Need to use the
same abbreviation throughout.
JP16 4.4 1%t dash te Each dash applies to “subsystem” based on the Propose to delete ‘subsystem’ in the 1% dash;
sentence in the line 432. the subsystem's architectures (category),
Why only the 15 dash mention it?
JP17 4.4 Last para te This sentence is the requirement then it is not relevant | Propose to delete the sentence
to the clause 4.4 “Principle methodology”.
Clause 5.4 stated the same contents.
JP18 5.2 Table3 ed IEC 62046 is missing in the relevant functions. Add “IEC 62046:2018” into addition information in
relevant function such as
- Manual reset function
- Start/restart function
JP19 52 Table3 ed “TEC/TS 62046:2008” is out of date. Replace “TIEC/TS 62046:2008” with “TEC 62046:2018”
JP20 5.3.1-5.3.9 te Table 3 and 4 shows requirements of safety function as | Propose to change as below;

stated in lines 567-571. The requirements of ISO
13849-1 are additional as stated in clause 5.3.
Therefore the order of columns of ISO 13849-1 and
ISO 12100 shall be exchanged.

Safety Requirements For
function/ dditional
unctionis | This part additional |
afety-rela 12100 of 120 infarmatio
 sees
ted 2010 13849 o | ™ 7€€
paramete
e
IEC
- 288, 31¢
Safety-rel | 3268, | 5.3.1 B0 o
ated stop | 6.2.11.3¢ 1:2016,
9.2.2,
function 9253,
initiated 9255+
IS0
by 14119+
safeguar 150
& 13855+
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JP21 54 4™ Jine ed Abbreviation (SRP/CS) is not used. Replace “safety-related parts of the control system” with
“SRP/CS”
Need to decide to use abbreviation only or both. Need to
review whole document.
JP22 6.2.1 4™ dash ed Relevant clause in the main body should be referred. Propose to change as below;
- the CCF (see 6.2.5 and Annex F);
JP23 6.2.1 6 dash ed Relevant clause in the main body should be referred. Propose to change as below;
- measures against systematic failures (see 6.2.6 and Annex
G).
JP24 6.2.3 Text below te Does this apply to ECU level component or parts(eg. Clarify “component”
table7 Transistor, capacitor) level component?
JP25 6.2.7 13 para ed Wrong figure number is used as below; Propose to change as below;
‘Before using this simplified approach with Figure ‘Before using this simplified approach with Figure 12...."
11...0
JP26 6.2.6.1 Subclause ed Subclause number does not match clause number Propose to change;
number 6.2.6.1 Inputs and outputs’ under clause 6.2.8 6.2.8.1 Inputs and outputs
P27 6.2.6.2 Subclause ed Subclause number does not match clause number Propose to change;
number 6.2.6.2 Logic (excluding electronic components) 6.2.8.2 Logic (excluding electronic components)
JP28 6.3 5t para ed It stated ‘If predesigned subsystem (SIL) according to | Propose to change as below;
IEC 62061 or IEC 61508 ...", If previously validated subsystem according to IEC 62061
Other parts of this document, the word ‘previously or [EC 61508...°
validated’ are used (e.g. line 456, 458, 731, etc.).
Need to use the same wording in the document.
In addition, (SIL) after subsystem is not necessary.
JP29 7 Whole te The requirements of software are differ from the Propose to delete whole clause of software and refer to the

requirements of IEC 62061 even the draft
requirements of software were developed by joint WG
of ISO 13849-1 and IEC 62061.

It is not helpful to the reader of both standards.
The requirements of software shall be harmonized.

Reference numbers(e.g. 7.1.x) are not correct, need to
review and change accordingly.

relevant clause of IEC 62061.
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JP30 13.1 1% para ed IEC 60204-1: 2005 and ISO 20607 are used as Proposed to change as below;
reference standard. (e.g. IEC 60204-1, clause 17, ISO/DIS 20607), shall be
IEC 60204-1: 2005 is old and ISO 20607 is not applied.
published yet (DIS stage, and renumbering has been
discussing)
JP31 F3 4t para,2nd te Refer to IEC 60950-1 as (see also IEC 60950-1), Propose to change this note as below;
dash however this standard is not for switching mode PSU,

it is for office equipment. In addition, it will be
substitute for [EC 62386.

It is fact that most of SW mode PSU in the market are
evaluated according to IEC 60950-1, but most of case,
operating conditions are not suitable for industrial
environment (e.g. temperature range, overvoltage
category, etc.) then it may miss lead the reader of this
document that SW mode PSU which comply with IEC
60950-1 can be used for industrial use.

In addition, SELV (Safety Extra Low Voltage) is
abbreviation used for protection against electric shock
and not relevant for control circuit.

SELV is defined by IEV 826-12-31 as;

electric system in which the voltage cannot exceed the
value of extra-low voltage:

—under normal conditions and

— under single fault conditions, including earth faults
in other electric circuits

and ELV (Extra Low Voltage) is defined by IEV 826-
12-30 as;

voltage not exceeding the relevant voltage limit of
band I specified in IEC 60449

However, IEC 60449 was withdrawn and replaced by
IEC 61140.

cl. 3.26 of IEC 61140 define ELV as;

voltage not exceeding the maximum value of the
prospective touch voltage which is permitted to be
maintained indefinitely under specified conditions of
external influences.

NOTE Parts of the SRP/CS connected to the power supply
of the logic are capable of withstanding or are protected
from potential levels of over-voltage and/or over-current.

Possible maximum overvoltage level of SW mode PSU
depend on the applied standard (e.g. maximum voltages
limit under single fault condition).

It is suggested to confirm possible maximum overvoltage
level by applied standard of SW mode PSU as well as other
operating conditions (e.g. overvoltage category, operating
temperature, etc.).
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According to those definitions, the limit value of ELV
is not defined and will be determined by product
standard.

cl. 3.15 of IEC 62477: 2012 - Safety requirements for
power electronic converter systems and equipment -
Part 1: General, defined ELV as;

voltage not exceeding the relevant voltage limit of
band I specified in IEC 60449

Note 1 to entry: In IEC 60449, band I is defined as not
exceeding 50 V a.c. rm.s. and 120 V d.c. Other
product committees may have defined ELV with
different voltage levels.

As mentioned in Note 1, voltage level of ELV may
vary by standard (most of case 120Vdc, less than
allowable touch voltage that are defined by IEC
61201).  Voltage band of IEC 60449 is used in IEC
61140.

Statement in cl. 4.2 of IEC 61140 regarding ELV limit

value that suggest to consider lower ELV limit than
120V is useful hint.

Additional note:

cl. 9.1.1 of IEC 60204-1: 2016 — control circuit supply
refer [EC 61558-2-16 as SW mode PSU standard as
example. However, scope of this standard stated that
this standard applied to households and other
consumer products.

IEC 61204-7: 2014 - Low-voltage switch mode power
supplies — Part 7: Safety requirements is standard for
SW mode PSU for ‘NOT households’.

This standard refers to IEC 62477-1.

JP32

G.2

2" para

ed

Both full words and abbreviation (SRP/CS) are used.

Replace “safety-related parts of the control system” with
“SRP/CS”

Need to decide to use abbreviation only or both. Need to
review whole document.
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#Hi#&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
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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

1SO29042-3 Safety of machinery — Evaluation of the emission of airborne hazardous substances - Part 3: Test
bench method for the measurement of the emission rate of a given pollutant

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

[S029042-5 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

1S029042-7 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
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Human-5S5 interface (6.2.3)
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iL SRP/CS
% General flow of V
Information
_ > General flow of %n::urdilngwkjlssﬂ 11161

Augxiliary Information

Information flow

Operator information

ISO/TR22053Figl-Elements relating to a safeguarding supportive system
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1Scope 9 Information for use
2Normative references 10 Validation of the design
3 Terms and definitions Annex A (informative) Examples of integrated

manufacturing systems (IMSs)

4 Strategy for risk assessment and risk reduction Annex B (informative) Flow of information between the
integrator, user and suppliers
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5 Risk assessment Annex C (informative) Span of control examples within an
IMS

6 Risk reduction Annex D (informative) Temporary observation of the
automatic process

7 Task zone(s) Bibliography

8 Safeguarding and span of control
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Y WG9
A BIEH
ZOBEIE, 2006 FIZHIRAFEIT IS4, ZOH 2 A 2013 IZHITEN TV D, AFEEE, =
DE2MELTETRENE ISR (EHAE L) OEZENRD b, ARNGE, TR
£ 9 1Z%onfirm (BURONEZHMERFT5H) »& LTHIZE L, EEHERIZOWTH“confirm” & 72572
72, WEFEITITONRWI & &tz

ZOBEIE, RiEEE L LTI THEHN SN ENRAAD N R—, FL— |, ALY ROE
DI DT BT 2 BRFEZHE L, 1S013856-1, 1S013856-2 & —#HD L U — X% 7o
BB ThHd, 20X, T7OIEEL, AXITLOLEOHEMERMLI-ZZ EI2EY, NEEE L
Oy BRI RE 2 ZIESE D L EHME LI LD TH 5,

B. I ERERA
SR DIBEDIEZE
« WIER : 2018-07~2018-12 <72 L (SEMBATORENEEZHERT D)
« [A]%% : Confirm
« fE 5+ Confirm

417 CIB(ZASRER)BE

CIB (ZESWEE) & LTE, SHOREZRERD 57, BRZEBEIZ OV T IS014119 O
&E, 18019353 A{A L Amendment DS, 18020607 (2513 2 FEE D DRk A2 h~D
WG5S OXfID 3 TH Y, ZOM 2 122\ TliX, SBP (Strategic business plan) DE & WG5S
MEDT =7 T AT MEMCET2ETH o712,

(1) 3XE 4 : Revision of ISO14119:2013

A BieE

ISO14119 : 2013 OUERZED, WGT7 LV i Eh, HEMTbivz, ERITERZE cChEEE
AETAHIE LT,

WG7 LV HEINTWAHHERA >~ M, KTH D,

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
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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. B ERER A

CIB RE DI DV

- WIFR : 2018-01~2018-03 * WG7 IZBWCHEE#(E2FET 5,
o[BI FEHE

- FER R

(2) XE 4 : Draft resolution C283 1S019353:2015+Amd1
A BB%

H267 L LT, MNPEESN, ZhEaZTTEESNKRELRD RENTZ, ZHICkD
1S019353 Ak LB (Amendment) ZHA LT, BITTDHI L LloT,

(Draft) ISO/TC 199 Resolution C 267 taken by correspondence on 2017-02-xx
SUBJECT: ISO/TC 199 — Amendment to ISO 19353:2015
The ISO/TC 199 "Safety of machinery"
* having noted and considered the request forwarded by its WG 10 (compare doc. N 1327) to amend ISO 19353:2015 under
VA ISO lead, mainly to add a new Annex B giving an example of a methodology for selecting and qualifying a fire detection
and fire suppression system;

« considering the ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2016, 2.3.1 stating the elements to be taken
into account when deciding on the technical revision or Amendment of an existing International Standard by means of'a TC
resolution;

— agrees to adopt a new work item to amend ISO 19353:2015 "Safety of machinery — Fire prevention and fire detection"
under VA ISO Lead and the responsibility of its WG 10;

— confirms the existing Scope of ISO 19353:2015 and appoints Mr. Harald Sefrin (DE) as being the project leader for the
work on the Amendment to be carried out;

— agrees to apply the Default standards development track (36 months to publication) in accordance with ISO/IEC
Directives, Part 1, Consolidated ISO Supplement, 2016, 2.1.6.1 for the elaboration of the deliverable;

— instructs its Secretariat to formally launch a call for experts being interested in joining the work on the Amendment to
ISO 19353:2015 additionally to those already registered as WG 10 experts.

B. B ERERA

CIB &= IR DVESE
« HAMR : 2018-05~2018-06 <72l
- [\ Bk
= I

(8) XE4 :Editorially revised ISO/TC199 SBP
ISO/TC199 B3 275 v DU ERIIR L CHRERIThI, RIS,
EELZEICONTIE, ROETH-T-,

A BER
— EZF4 RUTAERLSLVOTRO LI ICEET S LI RDTNS,
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ISO/TCI19E SR RS F v
5 OBJECTIVES OF THE ISO/TC AND STRATEGIES FOR THEIR ACHIEVEMENT
5.1 Defined objectives of the ISO/TC

¢) not as far as possible, inhibit technical progress and, for this purpose, prescribe results
rather than means

Suggest changmg to

c) A

as—fara ah echn are 3 , prescribe results
rather than means, in order to enable technlcal progress

- IT’]’ }\ ) 7}]/ 84.“ ~

EYVRAT T DTE TStructure,current projects and standards of the ISO/TC| 2V = 7
A M~DYV I BRRVTTHDLN, VI REEELE,
B. I EREREIR
CIB = AR DY
« #FE : 2018-12~2019-01 7L
- [ R
c FESL AR
(4) 3LE 4 :Follow up on UK objection ISO/DIS20607
A BB%E
BeE X0 AR OESRN (F5k44~FE5 410, HE5c6, HEEB KUMEEC) 12, IEC82079-

I B0 a—3|HBnE< HY, F7- ISO/MEC 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”] ([ZX L TCWDH EDa A RS

776

ZHIZR LT, WG5S 225 1ZK D Recommandation ZH L, ZEESNEELZFE L T\ 5,

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

necessary information to be a useful and usable standard.

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

B. #REERZ B
CIB &= IR DVESE
- HWIE 1 2019-02~2019-03 < BEFSTTIE, R
- B Bk
R ORTE

(5) & 4 : Referencing on IEC standards in TC199 deliverables
A BB/%
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WGS5 23 18020607 % 1Eik 3 % 1 TR # Bk % L7-, IEC Mz ST 5454, WG 5 Experience
ELT, WAERELTND,

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, only different. While this is not an insurmountable challenge for
dedicated standards writers and readers, it does present hurdles to writers and readers in trying to understand, write and
apply ISO standards with IEC references.

Z 2T, IECHSIZEBWTIE, TECH K & L CSafety DB Z BV ) 5 72O DM B O L Ik
FAEFEo TEY, ISOTCINEADLRNLEDORH D, FloAa—Tpky, SENEY, 25O
HEEEZ5IHT 5, TORNTYY) —XZhoTnDHH0LH L EEEHLTWD, 20X H 7k
ZENMETHY, RRICHIT X A7 EBSTEHIZH Y THEND Z &R, WG5S
recommendation| & 72> TW 5,

DFEVIX, WGSDOHX AV & —DBMT 25 Z LIkt LT, ZEASNEEEZITH Z LMRE SN,
B. RN ERIE

CIB = Pl DIEE
- HIBR : 2019-03~2019-04 - BiRRAE I, REA,
S (51 P23 =459
CAERORE
418 FDith
7L

43 YROUTEAAVMBES
ALEFEIZBWTE, MEFEHE~RL,

4.4 JIS [REDIERL
AL, JISJRZE 5 423 JISC (H AT ERERAES) OF#EET, A3,
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& 4—28 1SO/TC199 EIFFIRE (RITHEDH) & JIS DX K

EIFRHE s JIS
&5 BRRES REa#H BHRES BRAT
1 1S011161:2007 Safety of machinery -
(Ed2) Integrated manufacturing — —
systems - Basic requirements
2 1SO11161:2007/AMD1 —
2010 il L
3 1S012100:2010 Safety of machinery - General JIS B 9700:2013 a0 Z M - &KE
(Ed1) principles for design - Risk DI=HDO—EJFA - Y
assessment and risk reduction AT FEAAL REOY
A 7 A&
4 1SO13849-1:2015 Safety of machinery - Safety- JIS B 9705-1:2019
(Ed3) related parts of control (JISC F&#H&T)
systems - Part 1:General _
principles for design
5 1S013849-2:2012 Safety of machinery - Safety- JIS B 9705-2:2019 e D22 2 - ilE
(Ed2) related parts of ~ control (JISC /e 1) AT NDLEAREE -
systems - Part 2:Validation F R
6 1S013850:2015 Safety of machinery - JIS B 9703:2019 B oM - B
(Ed3) Emergency stop - Principles for (JISC &4 T) =k - 2EER)
design
7 1S013851:2002 Safety of machinery - Two hand | JIS B 9712:2006 HWIEOZ M - WF
(Ed1) control devices - Functional BERIAER - HhEny
aspects and design principles (T R ONER 2R R
8 1S013854:1996 Safety of machinery - Minimum | JIS B 9711:2002 a0 Z M - MK
(Ed1) gaps to avoid crushing of parts AN LSS EINE 2
of the human body L AT B 72 D DB
B F
9 1S013855:2010 Safety of machinery - JIS B 9715:2013 a0t - MK
(Ed2) Positioning of safeguards with DFEVTIEREE |2 Fas < Rk
respect to the approach speeds SRR D (i T oD
of parts of the human body
10 | ISO13856-1:2013 Safety of machinery - Pressure- | JIS B 9717-1:2011 MO 2 M - £
(Ed2) sensitive protective devices - WEEER - 1
(I:ar‘Fl :Genderal princig)les for o E AR~y RO
esign and testing of pressure- 2z
sensitive mats and pressure- i;g?g; ;;??géﬁ
sensitive floors e - AT
11 1SO13856-2:2013 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 a0 Z M - Gk
(Ed1) distances to prevent danger K1z R R OVF 233

zones being reached by the
upper limbs and the lower limbs

B RN 7B [ Y
D D2z 4R
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(Ed1)

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

EIFRRE G JIS
&= BRES gk BHRES b5 X E2E
14 | 1SO14118:2000 Safety of machinery - JIS B 9714:2006 Moz - T8
(Ed1) Unexpected start-up L2 iEgi oIk
15 | 1SO14119:2013 Safety of machinery - JIS B 9710:2019 a2 - T—
(Ed2) Interlocking devices associated (JISC % 1) KA v Z—oy 73R -
with guard - Principles for BT OSRIND 7= D D —
design and selection o s I
16 | ISO14120:2015 Safety of machinery — Guards - | JIS B 9716:2019
(Ed2) General requirements for the (JISC F&##&T)
design and construction of fixed T
and movable guards
17 | 1SO14122-1:2016 Safety of machinery - Ed1 2592 JIS 1% | #IE O 2ME - FER
(Ed2) Permanent means of access to JIS B 9713-1:2004 FHA~D T R -
machinery-Partl:Choice of a WM EIREDH D 2
fg(s(%er\rllee{asns of access between TR O 5L s DIRIR
18 | ISO14122-2:2016 Safety of machinery - Edl (kT2 IS 1% | #ca o 2aeit - Hik
(Ed2) Permanent means of access to JIS B 9713-2:2004 D F T TR -
machinery-Part2: Working W AEEH TSy b
platforms and walkways T b AR SRR
19 | 1S014122-3:2001 Safety of machinery - Edl (2592 IS 13X | MEEO R - Bk
(Ed2) Permanent means of access to JIS B 9713-3:2004 B~ TR -
machinery - B3 BB, BaELT
Part3:Sairs,stepladders and -
guard-rails KOS <
20 | 1SO14122-4:2016 Safety of machinery - Ed1 2532 JIS 1% | #IE O 2ME - FER
(Ed2) Permanent means of access to JIS B 9713-4:2004 FHA~D T R -
machinery - Part4:Fixed ladders WA EEELD
21 | 1SO14123-1:2015 Safety of machinery - Edl 12X d 5 JIS 1 | BE O LM - B
(Ed2) Reduction of risks to health JIS B 9709-1:2001 HE D S L fERR )
frorp hjiardoushs.ubstan%es BIC L AREEA~D Y 2 Y
emitted by machinery - Part Seb A 1 S . Rk
1:Principles and specifications Z’;gﬂz%’: 237: ;)5@ é&aﬁfjﬁ&
for machinery manufacturers I - ghe
UMk
22 | 1SO14123-2:2015 Safety of machinery - Edl (2%t 2 JIS 1% | #stE o2 et - Bk
(Ed2) Reduction of risks to health JIS B 9709-2:2001 HE D i S L fERR)
from hazardous substances FIC L BIREA~D Y R Y
1e\f[ni'[}tlex:l bly malchi(ril.ery - Part2: DAEI - 52 8 WEE
ethodology leading to iz
Veriﬁcationgl})/rocedu;ges FMUNZBIT 2 J7 i
23 | ISO14159:2002 Safety of machinery - hygiene
(Ed1) requirements for the design of — —
machinery
24 | 1ISO19353:2019 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 | 1SO21469:2006 Safety of machinery -
(Ed1) Lubricants with incidental o
product contact - Hygiene o
requirements
27 | 1ISO29042-1:2008 Safety of machinery -
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EIRRRAE

X5 JIS

HEES

HIBE™H

BREES

BisaW

28

1S029042-2:2009
(Ed1)

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

29

1S029042-3:2009
(Ed1)

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

30

1S029042-4:2009
(Ed1)

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

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
(Ed1)

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

33

1S029042-7:2010
(Ed1)

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

34

1S029042-8:2011
(Ed1)

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

35

1S029042-9:2011
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 9: Decontamination index

36

ISO Guide 78:2012
(Ed1)

Safety of machinery - Rules for
drafting and presentation of
safety standards

37

ISO/TR14121-2:2012
(Ed1)

Safety of machinery - Risk
assessment - Part2 : Practical
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guidance and examples of
methods

38

1SO/TR22100-1:2015
(Ed1)

Safety of machinery -

Relationship with ISO 12100 -
Part 1: How ISO 12100 relates
to type-B and type-C standard

39

ISO/TR22100-2:2013
(Ed1)

Safety of machinery -
Relationship with ISO 12100 -
Part 2: How ISO 12100 relates
to ISO 13849-1

40

ISO/TR22100-3:2016
(Ed1)

Safety of machinery -
Relationship with ISO 12100 -
Part 3: Implementation of
ergonomic principles in safety
standards

41

ISO/TR22100-4:2018
(Ed1)

Safety of machinery -
Relationship with ISO 12100 -
Part 4: Guidance to machinery
manufacturers for consideration
of related IT-security (cyber
security) aspects

RIE
TR b % S F /&

42

ISO/TR23849:2010
(Ed1)

Guidance on the application of
ISO 13849-1 and IEC 62061 in
the design of safety-related
control systems for machinery

43

ISO/TR24119:2015
(Ed1)

Safety of machinery -
Evaluation of fault masking
serial connection of interlocking
devices associated with guards
with potential free contacts
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Minutes to the 20" plenary meeting of ISO/TC 199,
held on 18" October 2018 in Nanjing, CHINA

finalized on 2018-11-16

Agenda: See doc. N 1495
Attendance list: See Annex 1

Resolutions: See Annex 2

1. Opening of the meeting

The new TC Chairman, Otto Gérnemann, welcomes the delegations from thirteen TC 199 P-member bodies
as well as the liaison representative from ISO/TC 306 to the Nanjing University of Science and Technology
(NUST) which kindly hosts the meeting on behalf of the Standards Administration of China (SAC).

A warm welcome is also given by Mr. Anson Lee and Mr. Quin Li representing the meeting host. Some
organisational information is given.

The following countries are represented at the meeting:

Austria (AT), Canada (CA), China (CN), Denmark (DK), Finland (Fl), France (FR), Germany (DE), Italy (IT),
Japan (JP), Portugal (PT), Sweden (SE), United Kingdom (UK) and the USA.

2. Roll call of (heads) of delegates
Document: N 1378

The heads of each delegation introduce themselves. In parallel, the attendance list is circulated for signing.

3. Adoption of the draft agenda
Document: N 1495

Decision: The revised draft agenda N 1495 is adopted as presented with the addition of doc. N 1496 to
agenda item 14.

4. Appointment of the resolutions drafting committee

Mr. Lee (CN), Mr. Felinski (USA), Dr. Steiger (DE) and Mr. Verneyre (FR), agree to support the TC Secretary
in drafting the resolutions, where required.

5. Adoption of the minutes to the 19" plenary meeting held in Sdo Paulo, Brazil
Document: N 1404
The minutes to the last TC 199 plenary meeting held in Sdo Paulo, BR, are adopted as presented.

Decision: The minutes to the Sao Paulo 2017 plenary meeting are unanimously adopted without any
change.

6. Report of the Secretariat/ progress reached since the last meeting
Documents: N 1469, N 1482, N 1486 to N 1488

The TC Secretary gives an update on the written progress report circulated in advance to the meeting. A short
overview is given on the present working group structure, the TC composition (P- and O-Memberships,
liaisons from/to ISO/TC 199 etc.), preliminary and active work items and ongoing respectively expected
Enquiries/Votes and Committee Internal Ballots. Reference is also made to those International Standards
elaborated by the TC which have recently been published.

Secretary address: DIN Deutsches Institut fir Normung, 10772 Berlin, GERMANY, att. Dr. Christian Thom,
Phone: +49 30 2601 2443, Fax: +49 30 2601 4 2443, e-mail: christian.thom@din.de



Furthermore, reference is made on doc. N 1469 describing the new “ISO project management methodology”
as well as on the “Guidance on development and use of ISO standards in support of the UN Sustainable
Development Goals (SDGs”), which has been uploaded to Livelink as doc. N 1486. The attention of the
meeting attendees is also directed to ISO/TMB resolution 70/2018 which has been recently taken with regard
to legal statements in ISO deliverables (compare doc. N 1487) and to the most recent changes to the ISO/IEC
Directives Part 1 and Part 2 which already get in force in May 2018 (compare doc. N 1488).

NOTE of the Secretariat: See also doc. N 1498 prepared by the ISO Central Secretariat which could not presented at the
meeting as originally intended due to delayed delivery.

7. Regular review of the ISO/TC 199 Strategic Business plan
Document: N 1450

In accordance with the ISO/IEC Directives, Part 1, Consolidated 1ISO Supplement — Procedures specific to
ISO, 8th edition 2018, SC.3.4, the current version of the TC 199 Strategic Business plan (SBP) dated from
March 2018 was subject to regular review by the TC 199 Member Bodies in advance to the Nanjing 2018
plenary meeting. Apart from some minor editorial changes proposed by the USA (compare doc. N 1493) and
some grammatical corrections provided in short term by e-mail no written proposals for BP improvement were
received from that review. The Secretariat is asked to editorially update the current SBP version accordingly
and to launch a 1-month-CIB for balloting on acceptance of the updated SBP.

> Resolution 284 (Nanjing 1) is taken.

8. Information on the work of CEN/TC 114 "Safety of machinery"
Documents: N 1478, N 1489

The TC Chairman informs about on the decisions taken at the CEN/TC 114 plenary meeting held on 19"
September 2018 in Courbevoie/Paris La Défense, FRANCE. See doc. N 1478. Special attention is paid to
doc. N 1489 by which the external liaison partner ETUI has forwarded a request to the TC to resolve
inaccuracies in ISO/TR 22100-1:2015 (and CEN ISO/TR 22100-1:2017). The attending delegations decide to
asks its WG 5 to consider the ETUI request and to come up with a recommendation to the TC on an
appropriate follow-up action.

» Resolution 285 (Nanjing 2) is taken.

The need to “re-activate” the Special TC Advisory Group of TC 199 and CEN/TC 114 for some CEN specific
work to do (compare CEN/TC 114 decision 396 in doc. N 1478) is stressed.

9. TC199 WGs Convenors reports — Status of work items and actions needed

9.1 WG 3 "Safety of integrated manufacturing systems"”
Documents: N 1471, N 1472, N 1484

A presentation on the current work of WG 3 is given by its Convenor, Mr. Preul3e (DE). For further details see
doc. N 1499. The next WG 3 meeting takes places from 5™ to 7" December 2018 in Svedala/Malma, SE.

9.2 WG 5 "General principles for the design of machinery and risk assessment”
Documents: N 1459, N 1466, N 1467, N 1468

Based on the WG 5 progress report to the Nanjing 2018 plenary meeting, the Convenor to WG 5, Mr. Main
(USA), informs about the progress made with regard to the ISO/DIS 20607 on general drafting principles for
instruction handbooks for machines and the forthcoming ISO/TR 22100-4 giving guidance to machinery
manufacturers for consideration of related IT-security (cyber security) aspects.

The recommendation recently made by WG 5 at their Reston 2018 meeting with regard to challenges resulting
from making references to IEC standards is presented. Compare also doc. N 1467. The TC supports the idea
to further study this subject matter and assigns that task to WG 5 accordingly.

» Resolution 286 (Nanjing 3) is taken.

In order to comply with the ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1 which
requires Working Group Convenors to be reappointed (or that a new one is to be appointed) after expiration of
the three-years term the attending delegations are asked to reappointment Mr. Main (USA) for a further term
of three years from 2019-01-01.

» Resolution 287 (Nanjing 4) is taken.
The next WG 5 meeting is planned to take place on 4" and 5" February 2019 in Europe (venue to be
scheduled).
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9.3 WG 6 "Safety distances and ergonomic aspects”
Documents: N 1461, N 1463

The Convenor to WG 6, Anson Lee (CN), gives an overview on the ongoing projects under the responsibility of
that WG. The publications of the new edition of ISO 13854 on minimum gaps to avoid crushing of parts of the
human body (published in November 2017) as well as the current project stati of the ISO 13857 revision are
noticed.

With regard to the envisaged revision of ISO 13855 on the positioning of safeguards with respect to the
approach speeds of parts of the human body the underlying motivation and revision aspects are presented.
Compare doc. N 1511. Considering that the approval of a new work item on the revision of ISO 13855:2010
requires a committee internal ballot on a corresponding draft resolution, WG 6 is requested to provide the TC-
Secretariat as soon as possible with their "starting document” and the information additionally needed to
launch the CIB (i.e., in particular, the foreseen development track and the name and e-mail address of the
foreseen project leader). It is also clearly stated that the NP stage may be omitted in that case only if the
scope of the existing ISO 13855 will not be expanded by its revision.

In accordance with the ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1, Mr. Lee (CN)
is proposed to become reappointed as WG 6 Convenor for a further term of three years from 2020-01-01.

» Resolution 288 (Nanjing 5) is taken.
The next WG 6 meeting is planned to take place either in January 2019 in China or in April 2019 in the USA.

9.4 WG 7 "Interlocking devices"”
Documents: N 1399, N 1479

On behalf of the absent Convenor to WG 7 the TC Chairman gives a short report on the progress made by
WG 7 since the S&o Paulo 2017 plenary meeting.

The publication of ISO/TS 19837 on trapped key interlocking devices as March 2018 edition is noted.

Since the registration as new project no progress has been made so far with regard to the revision of
ISO 14119 regarding interlocking devices associated with guards.

In accordance with the ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1,
Mr. Kesselkaul (DE) is proposed to become reappointed as WG 7 Convenor for a further term of three years
from 2019-01-01.

» Resolution 289 (Nanjing 6) is taken.

The next WG 7 meeting is planned to be held in January/February 2019. Currently no exact date and venue is
fixed.

9.5 WG 8 "Safe control systems"
Documents: N 1453, N 1456, N 1462, N 1465, N 1475, N 1483

The Convenor to WG 8, Mr. Becker (DE) reports about the outcome of the WG 8 meeting held at the same
venue on the preceding days.

In the light of the preliminary outcome of the comments resolution made on ISO/CD 13849-1:2018 and the
technical changes already agreed, WG 8 recommends to the TC to launch of a second CD ballot rather than
to proceed directly to the DIS stage. The TC agrees to follow the WG 8 recommendation.

» Resolution 290 (Nanjing 7) is taken.

Furthermore, WG 8 discussed at their Nanjing 2018 meeting the Austrian proposal regarding ISO/TR 22100-
1:2015 (compare doc. N 1475) and made a recommendation for final TC decision. The TC decides to reject
the proposal to move Annex A from ISO 13849-1 (and from IEC 62061) to ISO 12100 and to accept the
possible inclusion of the Annexes from ISO 13849-2 into ISO 13849-1 for further consideration by WG 8.

> Resolution 291 (Nanjing 8) is taken.

In accordance with the ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1, Mr. Becker
(DE) is proposed to become reappointed as WG 8 Convenor for a further term of three years from 2019-01-01.

» Resolution 292 (Nanjing 9) is taken.
The next WG 8 meeting takes place from 17" to 19" December 2018 in Esslingen, DE.

9.6 ISO/TC 199 & IEC/TC 44 Joint Advisory Group
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It is noticed that the task assigned to the ISO/TC 199 & IEC/TC 44 Joint Advisory Group (JAG) has been
completed as already noticed with resolution 275 taken at the TC 199 Sao Paulo 2017 plenary meeting. Since
that meeting no further activities happened. Consequently, it is decided to disband the ISO/TC 199 & IEC/TC
44 Joint Advisory Group.

» Resolution 293 (Nanjing 10) is taken.

9.7 WG 10 "Fire prevention and protection”
Documents: N 1448, N 1457, N 1481

The Convenor to WG 10, Mr. Sefrin, gives a presentation on the progress made with regard to the
consolidation of ISO 19353:2015 with the approved (Draft) Amendment 1 elaborated thereon. Compare doc.
N 1500.

In accordance with the ISO/IEC Directives, Part 1, Consolidated 1ISO Supplement, 2018, 1.12.1, Mr. Sefrin
(DE) is proposed to become reappointed as WG 10 Convenor for a further term of three years from 2019-01-
01.

» Resolution 294 (Nanjing 11) is taken.

11.8 WG 11 "Permanent means of access to machinery"”
In place of the WG 11 Convenor, Dr. Steiger (DE) gives a short progress report. Compare doc. N 1501.

Considering that no progress has been made regarding the pre-adopted work item ISO/PWI 14122-5 since it
was set up by resolution 250 taken at the TC 199 Mainz 2015 plenary meeting, the TC decides decides to
delete ISO/PWI 14122-5 Safety of machinery — Permanent means of access to machinery — Part 5: Mobile
machinery from its work program to avoid its automatic cancellation by ISO/CS at the end of October 2018.

» Resolution 295 (Nanjing 12) is taken.

In accordance with the ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1, the WG 11
Convenor, Mr. Schmieding (DE) is proposed to become reappointed for a further term of three years from
2019-01-01.

» Resolution 296 (Nanjing 13 is taken.

Currently no date and venue has been fixed for the next WG 11 meeting.

11.9 WG 12 "Human-machine interactions"
Documents: N 1434, N 1473, N 1492

The progress report on the work of WG 12 is given by its Convenor, Prof. Yoji Yamada (JP). See doc. N 1473
for more details.

Reference is made on the forthcoming Parallel Enquiry on ISO/DIS 21260 Safety of Machinery — Mechanical
safety data for physical contacts between moving machinery and people which started on 2018-10-04 and will
still last until 2018-12-27. The TC Member Bodies are explicitly invited to check during the DIS ballot whether
the document reflects the state-of-the-art or should rather be published in its first edition as a "pre-standard"
(i.e. ISO Technical Specification).

In accordance with the ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1, Prof. Yamada
(JP) is proposed to become reappointed as WG 12 Convenor for a further term of three years from 2020-01-
01.

» Resolution 297 (Nanjing 14) is taken.
The next WG 12 meeting takes place on 26" and 27" February 2019 in Odense, DK.

10. ISO Systematic review results 2018
Document: N 1439, N 1440, N 1447, N 1476, N 1477

The Secretary gives an overview on the confirming SR results regarding I1SO 13849-2:2012,
ISO 13856-1:2013, 1SO 13856-2:2013 as well as on ISO 14159:2002 and ISO Guide 78:2012, the latter
officially confirmed by ISO/TMB. Compare doc. N 1482 for the individual document titles.

The SR on ISO 13856-3:2013 terminates on 2018-12-03.

Considering that no objections have been forwarded to the following action proposed in the light of the SR
results with the corresponding 1ISO forms 21, the SR outcomes are considered as the committee decisions,
too.
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11. Report on the work of TMB-Group "Smart Manufacturing”

In his capacity as Chairman of the ISO Smart Manufacturing Coordinating Committee (SMCC) Mr. Preulie
gives a presentation on the work of that committee. See doc. N 1502 for further details. In his presentation it is
recognized that risk assessment in case of autonomous reconfiguration of machinery should have the same
quality as stated in ISO 12100. There is a consensus that WG 5 should be asked to elaborate an internal TC
199 study document on how to act with the risk assessment in case of autonomous reconfiguration of
machinery in line with ISO 12100.

» Resolution 298 (Nanjing 15) is taken.

12. Liaison reports on ISO- and IEC committees of interest
Document: N 1470, N 1474, N 1480, N 1490, N 1491

The TC 199 liaison officers observing the work of other ISO- and IEC committees of general interest give
consecutively their reports:

A comprehensive presentation is given by Mr. Gérnemann (DE) about the work of IEC/TC 44 Safety of
machinery — Electrotechnical aspects. See doc. N 1503 for more detailed information.

Mr. Fonseca (PT) reports by means of his written report (compare doc. N 1480) about the work currently
ongoing in ISO/TC 39/SC 10 Machine tools — Safety.

With regard to the work of ISO/TC 127 Earth-moving machines reference is made on the a written report
provided in advance to the plenary meeting by Dan Roley (USA). See doc. N 1470.

Mr. Cloarec (FR) informs by means of a presentation about the work of ISO/TC 131 Fluid power systems.
Compare doc. N 1504.

Mr. PreulBe (DE) gives a presentation about the work of ISO/TC 159 Ergonomics (see doc. N 1505) focusing
on the need to think about its structure and strategy.

With regard to the work of ISO/TC 192 Gas turbines reference is made on the a written report provided in
advance to the plenary meeting by Jennifer Kitchen (USA). See doc. N 1490.

Based on his written report Mr. Nielsen (DK) presents the work currently ongoing in ISO/TC 293 Feed
machinery. Special attention is paid on the ongoing discussion how to combine contents of ISO 14159 and
EN 1672-2 which have partly overlapping Scopes in a proper way in future. For more information see doc.
N 1491.

Prof. Yamada (JP) informs about the work of ISO/TC 299 Robotics. See also doc. N 1474,

The TC Secretary informs about the new established liaisons to ISO/TC 199 by ISO/TC 23/SC 14 Operator
controls, operator symbols and other displays, operator manuals and ISO/TC 306 Foundry machinery. The
attending delegations do not see the need to establish these liaisons from TC 199's side.

However, it is proposed to establish liaisons to ISO/TC 270 Safety of plastics and rubber machines and
ISO/TC 313 Packaging machines which have recently been set-up. Mr. Felinski (USA) and Mr. Main-Reade
(UK) volunteer to act as TC 199 liaison officers.

» Resolution 299 (Nanjing 16) is taken.
» Resolution 300 (Nanjing 17) is taken.

13. Date and venue of the next plenary meeting

On behalf of the Swedish Standards Institute SIS Mr. Dahl invites the TC to hold its plenary meeting in 2020 in
Stockholm, SE. As short presentation is shown (see doc. N 1506). The TC thanks for the kind invitation which
is appreciated very much.

It is agreed to hold the 21%' ISO/TC 199 plenary meeting on 22" and 23" April 2020 at the new SIS
premises in Stockholm, SWEDEN.

The meeting is foreseen to start at the first meeting day at 10 a.m. and to last until 1 p.m. at second meeting
day at the very latest. Further meeting details will be circulated by the TC Secretariat in due time. See also
item 14 below.

For the subsequent meeting foreseen to be held in fall 2021 Mr. Gérnemann will consider with Standards
Australia to host that meeting in Melbourne, AUS.

» Resolution 303 (Nanjing 20) is taken.
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14. Any other business
Documents: N 1460, N 1496

The French position on the safety aspects covered by ISO 19014-1 with regard to ISO/TC 199 standards,
especially ISO 13849-1, uploaded to TC 199 Livelink in advance to the plenary meeting as doc. N 1460 is
discussed. As result of the discussion it is decided to explicitly encourage other Technical Committees working
in the machinery sector to follow the requirements given by ISO Guide 78 when elaborating ISO deliverables.
Beyond, it is agreed to plan an event to be held on 21°%" April 2020 in conjunction with the TC 199 April
2020 Stockholm plenary meeting to exchange information and get feedback from type-B standard users.

» Resolution 301 (Nanjing 18) is taken.

With very short notice the UK has forwarded to the TC an objection regarding the outcome of the comments
resolution made by WG 5 on ISO/DIS 20607:2018. Compare doc. N 1496. Considering that AUSTRIA and
USA wish to have some time to consult further this subject matter with other national stakeholders before a
final TC decision is taken, the TC-Secretariat is asked to set up a CIB in order to ask WG 5 to consider the
objection forwarded by UK and to develop a recommendation to the TC on appropriate follow-up action.

» Resolution 302 (Nanjing 19) is taken.

CHINA gives a presentation on some research made with regard to ISO 29042-1 Safety of machinery —
Evaluation of the emission of airborne hazardous substances — Part 1: Selection of test methods which might
lead in the near future to a Chinese revision proposal. For more details compare doc. N 1507

On proposal of the TC Chairman it is agreed to thank the former UK expert Mr. Derek Jones for his many
contributions to ISO/TC 199 working groups.

» Resolution 304 (Nanjing 21) is taken.
15. Approval of the resolutions

All resolutions are unanimously approved as recorded in Annex 2 and doc. N 1508, respectively.

16. Closure of the meeting

On behalf of the meeting attendees the TC Chairman thanks the Standardization Administration of China
(SAC) and the Nanjing University of Science and Technology (NUST) for the excellent organization of the
2018 plenary meeting in Nanjing (CN) and the outstanding social event offered.

» Resolution 305 (Nanjing 22) is taken.

Due to the effective meeting management the meeting is closed ahead of schedule.

signed: Otto Gérnemann, TC Chairman Dr. Christian Thom, TC Secretary

ANNEXES to this minutes:

Annex 1: Attendance list

Annex 2: Resolutions taken (copy of doc. N 1508)
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ANNEX 2 to doc. ISO/TC 199 N 1512

ISO/TC 199- Resolutions taken at the 20" plenary meeting Iso

held on 18" October 2018 in Nanjing (CHINA)

Resolution 284 (Nanjing 1, 2018-10-18)
SUBJECT: ISO/TC 199 — Maintenance of the current TC 199 Strategic Business Plan
The ISO/TC 199 "Safety of machinery"

e having reviewed its current Strategic Business Plan (SBP), 2015-11-04 edition with editorial
update 2018-03, in accordance with ISO/IEC Directives, Part 1, Consolidated
ISO Supplement — Procedures specific to 1ISO, 9th edition 2018, SC.3.4;

e accepting the editorial changes proposed with document ISO/TC 199 N 1493;

¢ having noticed that some grammatical corrections are necessary to improve the language
used;

instructs its Secretariat to editorially update its current SBP and to launch a 1-month-CIB for
balloting on acceptance of the new SBP version.

The decision was taken by unanimity.

Resolution 285 (Nanjing 2, 2018-10-18)
SUBJECT: ETUI request regarding ISO/TR 22100-1:2015
The ISO/TC 199 "Safety of machinery"

¢ having noticed ETUI's request to resolve inaccuracies in ISO/TR 22100-1:2015 (and CEN
ISO/TR 22100-1:2017) made with doc. ISO/TC 199 N 1489

asks its WG 5 to consider the ETUI request and to come up with a recommendation to the TC
on appropriate follow-up action.

The decision was taken by unanimity.

Resolution 286 (Nanjing 3, 2018-10-18)
SUBJECT: Allocation of new working task to ISO/TC 199/WG 5
The ISO/TC 199 "Safety of machinery"

e having considered the recommendation and offer made by its WG 5 regarding the
referencing of IEC standards in the deliverables elaborated by TC 199 as given in
doc. N 1467,

e having noticed also decision 397 taken at the CEN/TC 114 Courbevoie 2018 plenary
meeting by which the WG 5 recommendation is explicitly supported;

allocates to its WG 5 the task to further study this issue of referencing IEC standards in
TC 199 deliverables and to come up with recommendations that could apply for all
TC 199 WGs.

The decision was taken by unanimity.

Resolution 287 (Nanjing 4, 2018-10-18)
SUBJECT: Re-appointment of the Convenor to ISO/TC 199/WG 5
The ISO/TC 199 "Safety of machinery"

e considering ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1 stating
the ISO rules for the appointment/reappointment of Working Group Convenors;

e considering the need to prolong the current term of WG Convenorship or to appoint a new
WG Convenor to comply with above stated ISO/IEC regulations;

re-appoints Mr. Bruce Main (USA) as Convenor to its WG 5 “General principles for the design
of machinery and risk assessment” for another 3 years term from 2019-01-01 to 2021-12-31.

The decision was taken by unanimity.
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Resolution 288 (Nanjing 5, 2018-10-18)
SUBJECT: Re-appointment of the Convenor to ISO/TC 199/WG 6
The ISO/TC 199 "Safety of machinery"

e considering ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1 stating
the I1SO rules for the appointment/reappointment of Working Group Convenors;

e considering the need to prolong the current term of WG Convenorship or to appoint a new
WG Convenor to comply with above stated ISO/IEC regulations;

re-appoints Mr. Anson Lee (CHINA) as Convenor to its WG 6 “Safety distances and
ergonomic aspects” for another 3 years term from 2020-01-01 to 2022-12-31.

The decision was taken by unanimity.

Resolution 289 (Nanjing 6, 2018-10-18)
SUBJECT: Re-appointment of the Convenor to ISO/TC 199/WG 7
The ISO/TC 199 "Safety of machinery"

e considering ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1 stating
the ISO rules for the appointment/reappointment of Working Group Convenors;

e considering the need to prolong the current term of WG Convenorship or to appoint a new
WG Convenor to comply with above stated ISO/IEC regulations;

re-appoints Mr. Ralf Kesselkaul (GERMANY) as Convenor to its WG 7 “Interlocking devices”
for another 3 years term from 2019-01-01 to 2021-12-31.

The decision was taken by unanimity.

Resolution 290 (Nanjing 7, 2018-10-18)
SUBJECT: ISO/TC 199 — Approval of a second CD ballot on ISO 13849-1rev.
The ISO/TC 199 "Safety of machinery",

e being aware of the results of the TC ballot on ISO/CD 13849-1:2018 as documented in doc.
N 1483;

e considering the preliminary outcome of the comments resolution made by its WG 8 on
ISO/CD 13849-1:2018 at their meeting held in October 2018 in Nanjing, CN;

e noting the recommendation made by its WG 8 to launch a second CD ballot rather than to
proceed directly to the DIS ballot as a consequence of the technical changes agreed to
ISO/CD 13849-1:2018;

— decides to launch a second three month Committee Draft ballot on ISO/CD 13849-
1:2018 “Safety of machinery — Safety-related parts of control systems — Part1:
General principles for design* as revised by the WG Secretariat as soon as the WG 8
comments resolution on CD 1 has been concluded and asks its Secretariat to initiate
the necessary procedural steps;

— asks the TC-Secretariat to send a time frame extension request to the TPM at ISO/CS.

The decision was taken by unanimity.

Resolution 291 (Nanjing 8, 2018-10-18)
SUBJECT: Austrian proposal regarding ISO/TR 22100-1:2015
The ISO/TC 199 "Safety of machinery"

e having noticed the Austrian proposals to move Annex A from ISO 13849-1 (and from IEC
62061) to ISO 12100 and to include the Annexes from ISO 13849-2 into 1ISO 13849-1 as made
with doc. ISO/TC 199 N 1475

e considering the recommendation made by its WG 8 on further treatment of the Austrian
proposal;

decides to follow to WG 8 recommendation as follows:
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1) to reject the Austrian proposal to move Annex A from ISO 13849-1 (and from IEC 62061) to
ISO 12100;

2) to accept the possible inclusion of the Annexes from ISO 13849-2 into ISO 13849-1 for
further consideration by WG 8

The decision was taken by unanimity.

Resolution 292 (Nanjing 9, 2018-10-18)
SUBJECT: Re-appointment of the Convenor to ISO/TC 199/WG 8
The ISO/TC 199 "Safety of machinery"

e considering ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1 stating
the ISO rules for the appointment/reappointment of Working Group Convenors;

e considering the need to prolong the current term of WG Convenorship or to appoint a new
WG Convenor to comply with above stated ISO/IEC regulations;

re-appoints Mr. Klaus-Dieter Becker (GERMANY) as Convenor to its WG 8 “Safe control
systems” for another 3 years term from 2019-01-01 to 2021-12-31.

The decision was taken by unanimity.

Resolution 293 (Nanjing 10, 2018-10-18)
Subject: Decision to disband the ISO/TC 199 & IEC/TC 44 Joint Advisory Group
ISO/TC 199 "Safety of machinery",

¢ having noted ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.13.6 stating
that groups having advisory functions within a committee shall be disbanded once its
specified tasks have been completed;

e considering that the task assigned to the ISO/TC 199 & IEC/TC 44 Joint Advisory Group
(JAG) has been completed as already noticed with resolution 275 taken at the TC 199 Séao
Paulo 2017 plenary meeting;

thanks the JAG for the work done and decides to disband the ISO/TC 199 & IEC/TC 44 Joint
Advisory Group.

The decision was taken by unanimity.

Resolution 294 (Nanjing 11, 2018-10-18)
SUBJECT: Re-appointment of the Convenor to ISO/TC 199/WG 10
The ISO/TC 199 "Safety of machinery"

e considering ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1 stating
the I1SO rules for the appointment/reappointment of Working Group Convenors;

e considering the need to prolong the current term of WG Convenorship or to appoint a new
WG Convenor to comply with above stated ISO/IEC regulations;

re-appoints Mr. Harald Sefrin (GERMANY) as Convenor to its WG 10 “Fire prevention and
protection” for another 3 years term from 2019-01-01 to 2021-12-31.

The decision was taken by unanimity.

Resolution 295 (Nanjing 12, 2018-10-18)
SUBJECT: ISO/TC 199 — Deletion of preliminary work item ISO/PWI 14122-5
The ISO/TC 199 "Safety of machinery"

e considering the ISO/IEC Directives, Part 1:2018, 2.2 stating the rules to be applied for
preliminary work items (PWiIs);

e considering that no progress has been made regarding ISO/PWI 14122-5 since it was set up
by resolution 250 taken at the TC 199 Mainz 2015 plenary meeting,
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decides to delete ISO/PWI 14122-5 Safety of machinery — Permanent means of access to
machinery — Part 5: Mobile machinery from its work program to avoid its automatic
cancellation by ISO/CS at the end of October 2018.

The decision was taken by unanimity.

Resolution 296 (Nanjing 13, 2018-10-18)
SUBJECT: Re-appointment of the Convenor to ISO/TC 199/WG 11
The ISO/TC 199 "Safety of machinery"

e considering ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1 stating
the I1SO rules for the appointment/reappointment of Working Group Convenors;

e considering the need to prolong the current term of WG Convenorship or to appoint a new
WG Convenor to comply with above stated ISO/IEC regulations;

re-appoints Mr. Hilmar Schmieding (GERMANY) as Convenor to its WG 11 “Permanent means
of access to machinery” for another 3 years term from 2019-01-01 to 2021-12-31.

The decision was taken by unanimity.

Resolution 297 (Nanjing 14, 2018-10-18)
SUBJECT: Re-appointment of the Convenor to ISO/TC 199/WG 12
The ISO/TC 199 "Safety of machinery"

e considering ISO/IEC Directives, Part 1, Consolidated ISO Supplement, 2018, 1.12.1 stating
the ISO rules for the appointment/reappointment of Working Group Convenors;

e considering the need to prolong the current term of WG Convenorship or to appoint a new
WG Convenor to comply with above stated ISO/IEC regulations;

re-appoints Prof. Dr. Yoji Yamada (JAPAN) as Convenor to its WG 12 “Human-machine
interactions” for another 3 years term from 2020-01-01 to 2022-12-31.

The decision was taken by unanimity.

Resolution 298 (Nanjing 15, 2018-10-18)
SUBJECT: Risk Assessment in case of autonomous reconfiguration of machinery
The ISO/TC 199 "Safety of machinery"

e considering the information given by the Chair of ISO/TMB SMCC at the Nanjing 2018
plenary meeting

e recognizing, that the risk assessment in case of autonomous reconfiguration of machinery
should have the same quality as stated in ISO 12100

— asks its WG5 to elaborate an internal TC 199 study document on how to act with the risk
assessment in case of autonomous reconfiguration of machinery in line with 1SO12100
“Safety of machinery — General principles for design — Risk assessment and risk
reduction”

The decision was taken by unanimity.

Resolution 299 (Nanjing 16, 2018-10-18)

SUBJECT: ISO/TC 199 — Establishment of a new liaison to ISO/TC 270 “Safety of plastics
and rubber machines”

The ISO/TC 199 "Safety of machinery",

agrees to establish a new liaison to ISO/TC 270 “Safety of plastics and rubber machines” and
appoints Mr. David Felinski (USA) to become its liaison officer to ISO/TC 270.

The Secretary is requested to inform the Secretariat to ISO/TC 270 accordingly;

The decision was taken by unanimity.
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Resolution 300 (Nanjing 17, 2018-10-18)

SUBJECT: ISO/TC 199 — Establishment of a new liaison to ISO/TC 313 “Packaging
machines”

The ISO/TC 199 "Safety of machinery",

agrees to establish a new liaison to ISO/TC 313 “Packaging machines” and appoints
Mr. David-Main Reade (UK) to become its liaison officer to ISO/TC 313.

The Secretary is requested to inform the Secretariat to ISO/TC 313 accordingly;

The decision was taken by unanimity.

Resolution 301 (Nanjing 18, 2018-10-18)
SUBJECT: Application of ISO Guide 78 by Type-C-Standardization Committees
The ISO/TC 199 "Safety of machinery"

e having noticed and discussed the position of AFNOR/UNM on the safety aspects covered by
ISO 19014-1 with regard to ISO/TC 199 standards, especially ISO 13849-1

e being aware of the importance of applying ISO Guide 78 consequently by all type-C-
standardization committees to ensure coherence between type-A, type-B- and type-C
standardization throughout the whole machinery sector

— encourages other relevant Technical Committees to follow the requirements given by
ISO Guide 78 when elaborating ISO deliverables

— invites other relevant Technical Committees to attend an event planned to be held on
21° April 2020 in conjunction with the TC 199 April 2020 Stockholm plenary meeting to
exchange information and get feedback from type-B standard users

— agrees that its Chairman, Mr. Verneyre (FR), Dr. Steiger (DE) and Mr. Dahl (SE) will take
care of the organization of the event.

The decision was taken by unanimity.

Resolution 302 (Nanjing 19, 2018-10-18)
SUBJECT: UK objection regarding ISO/DIS 20607:2018 comments resolution
The ISO/TC 199 "Safety of machinery"

e having noticed the UK objection regarding the comments resolution made on ISO/DIS
20607:2018 as submitted to the TC in short-term due the Nanjing 2018 plenary meeting with doc.
ISO/TC 199 N 1496

e considering the ISO/IEC Directives Part 1:2018, Annex SK giving advice on how to deal with
issues that come up at the meeting for which no document was issued 6 weeks in advance

e having noticed that AUSTRIA and USA wish to have some time to consult further this subject
matter with other national stakeholders

asks the TC-Secretariat to set up a CIB subsequent to the plenary meeting in order to ask
WG 5 to consider the objection forwarded by UK and to develop a recommendation to the TC
on appropriate follow-up action.

The decision was taken by unanimity.

Resolution 303 (Nanjing 20, 2018-10-18)
SUBJECT: ISO/TC 199 — Scheduling of the next two plenary meetings
The ISO/TC 199 "Safety of machinery",

e appreciating the kind invitations from Sweden (SIS) and Australia (forwarded by the TC 199
Chairmen) for hosting the next plenary meeting.

e considering its common practise to rotate between the continents when fixing its meeting
venue(s);
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decides to hold its next plenary meeting on 22nd and 23rd April 2020 in Stockholm, SWEDEN,
and planned to have the subsequent meeting in October/November 2021 in Melbourne,
AUSTRALIA.

The decision was taken by unanimity.

Resolution 304 (Nanjing 21, 2018-10-18)
SUBJECT: ISO/TC 199 — Thanks to Derek Jones
The ISO/TC 199 "Safety of machinery",

thanks Derek Jones for many contributions to ISO/TC 199 working groups and wishes him all
the best for his retirement.

The decision was taken by unanimity.

Resolution 305 (Nanjing 22, 2018-10-18)
Subject: ISO/TC 199 — Thanks to the hosting organization
The ISO/TC 199 "Safety of machinery"

extends its appreciation and thanks the Standardization Administration of China (SAC) and
the Nanjing University of Science and Technology for the excellent organization of the 2018
plenary meeting in Nanjing (CN) and the outstanding social event offered.

The decision was taken by unanimity.

Next ISO/TC 199 plenary meeting:
22" and 23™ April 2020 in Stockholm, SWEDEN
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Safety of machinery

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

BSI objection with regard to ISO/DIS 20607:2018
Date of document 2018-10-16

Expected action Info

Background

Due to late submission of the enclosure to the TC (actually this document received us by e-mail on
2018-10-15) the following regulation from the ISO/IEC Directives Part 1:2018, Annex SK applies for its
further treatment at the Nanjing 2018 plenary meeting:

SK.3 How to deal with issues that come up at the meeting for which no document was
issued 6 weeks in advance

It is possible that committees make decisions on points for which no information was provided in
advance of the meeting within the deadlines indicated below. In such cases, the committee
leadership should ask the P-members present if they are comfortable and prepared to take such
decisions in principle or if they would prefer time to consult further with other national
stakeholders. The committee leaders should ensure that they are seeking to engage all P
members in decisions, even if those P members that were not able to attend the meeting. A ballot
can then be launched after the meeting via the ISO Committee Internal Ballot (CIB) mechanism to
confirm any decisions.



bsi.

389 Chiswick High Road London W4 4AL

Tel: +44 (0)20 8996 9000
Fax: +44 (0)20 8996 7400
www.bsigroup.com

Our Ref: MCE/3 — ISO 20607 ref ISO TC 199

Date: 12t October 2018

Dear Christian,

Please find below a proposal discussed at a recent MCE/3 Safeguarding of Machinery committee meeting
(run by the BSI). It concerns the current draft of ISO 20607. The UK would appreciate if it could be
raised as an agenda item at the forthcoming ISO TC 199 Plenary meeting in order that further discussion
can take place.

ISO DIS 20607: objection to WG5 resolution - contrary to
Clause 10.1 of part 2 of the ISO IEC joint Directives

Background

Several comments submitted by the UK on ISO DIS 20607 pointed out that the draft document included
extensive passages of text specifying requirements for how instructions for use should be presented
(clauses 4.4 - 4.10, clause 6, annex B and annex C), which had been copied from the published ISO IEC
dual logo standard for preparation of instructions for use of products of any type, IEC 82079-1:2012. The
UK proposed that these passages should be replaced with normative references to the existing standard
in respect of presentation and the draft ISO 20607 standard should confine itself to specifying the
content of instructions necessary for safe use of machinery.

However, according to the comment resolution document (ISO TC WG5 N409) WGS5 intends to continue
to include duplicated text in the FDIS of ISO 20607 (without attribution to the source standard) and
making only the limited changes of adding a note that IEC 82079-1 contains more detailed guidance and
updating the text in line with the FDIS revision of 82079-1.

The UK considers that WG5’s proposed action is contrary to Clause 10.1 of ISO IEC Directives Part
2:2018, which states:

"The entire collection of International Standards published by ISO and IEC is interrelated and forms a
system whose integrity has to be preserved.

Therefore, 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”

Solution

The solution proposed by the UK is that TC199 agree with ISO TC10 and IEC TC3 (who jointly maintain
the 82079 series) that:



e Issues of presentation, preparation and structuring of the information (which are applicable to all
types of product accompanied by instructions) are specified in the existing IEC-ISO 82079 joint
series (under the joint responsibility of ISO TC10 and IEC TC3 through JWG 16)

e ISO 20607 shall therefore specify the content of instruction manuals necessary for the safety of
machinery (as set out in its scope), but clauses and annexes addressing presentation,
preparation or structuring issues not unique to machinery shall be deleted from the FDIS and
may be replaced by either:

Normative reference(s) to IEC 82079-1 (undated or dated for the 2019 version), or

Informative undated reference(s) to IEC 82079-1*.
*[EC 60204-1:2016 (Safety of Electrical equipment of machines) offers a model (that ISO 20607 could
follow) for specifying the required content of instructions internally and the addressing presentation

[ssues by informative reference (see Clause 17 and Annex 1).

Background Information

Scope of the ISO TCs:

ISO TC 199 "basic concepts and general principles for safety of machinery incorporating terminology,
methodology, guards and safety devices”

ISO TC/10 “technical product documentation including technical drawings, manually produced or
computer based for technical purposes throughout the product life cycle”

The IEC 82079 standard series was established as a joint project of IEC and ISO to provide for common
(ie dual-logo) standards addressing the structuring, content and preparation of instructions for use - in
recognition of the cross-sectoral challenge that all instructions face (i.e. whatever the equipment or
product concerned the information has to be as effective as possible for the limited capabilities of human
users). Part 1 was from the outset intended to be the base standard for anyone preparing instructions for
use of any type of product which (according to its scope) "will be necessary or helpful for users of
proaucts of all kinds, ranging from a tin of paint to large or highly complex products such as large
inaustrial machinery, turnkey based plant or buildings.”

Joint Directives require that either ISO or IEC provides the lead for each part of a joint logo standard
series, and in the case of the Part 1, IEC/TC3 (information structures and documentation) had the
leading role because the project had started as a revision of the IEC (and EN) standard 62079. However,
ISO TC 10 (Technical product documentation) was involved in the drafting of the 2012 publication and
since then further revision work (which started in 2014) has been in progress under a joint IEC ISO
working group (JWG16) that includes technical communication and human factors experts. It has co-
convenors appointed from both parent committees.

Thank you for your attention in this matter.

I look forward to hearing from you in due course.
Kind regards.

Chris.

Christopher Brown

BSI Programme Manager
christopher.brown@bsigroup.com
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Doc. ISO/TC 199/WG 5 N 421

Referencing of IEC standards in ISO/TC 199 deliverables
PROPOSAL BY WG 5 TO ITS PARENT COMMITTEE, ISO/TC 199

Situation

At the WG5 discussions of ISO 20607, several discussions occurred concerning making
references to |IEC standards. Several challenges were encountered that impacted the WG5
meetings. Similar challenges will likely occur in other TC 199 WGs, now and in the future.
Developing a common approach for all WGs in TC 199 would be beneficial to all WGs so as
to avoid repeating discussions on this topic.

WG 5 Experience

The WG5 discussions determined that the IEC standards:

¢ have a philosophy and approach to addressing issues of safety that is not consistent
with ISO/TC 199 (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, only different.

While this is not an insurmountable challenge for dedicated standards writers and readers, it
does present hurdles to writers and readers in trying to understand, write and apply 1SO
standards with IEC references.

WG 5 Recommendation 2/2019

WG 5 recommends to ISO/TC 199 that in preparing new ISO standards, WGs should avoid
making general references to IEC standards, particularly for normative and somewhat less
so for informative references.

In accordance with ISO Guide 78,

..when a normative reference, e.qg. to an ISO/IEC International Standard, is required, the
safety standard shall

— either reproduce the text of the normatively referenced document, in the main body of the
safety standard or in a normative annex, clearly indicating its origin by “(extract from ISO/IEC

),

or

— make dated reference to a specific clause(s) or subclause(s) of the referenced document
(without reproducing it),

or

— make dated (preferably) or undated reference to the whole of the normatively referenced
document, if applicable — for example, in cases where the subject of the normatively
referenced document is an applicable test method.

In principle, the referenced documents shall be documents published by ISO and/or IEC.
Documents published by other bodies may be referred to in a normative manner provided
that the criteria listed in the ISO/IEC Directives, Part 2:2011, 6.2.2, are met (see 4.3.3).

WG 5 recommends that where a specific reference is appropriate, then a reference to a
specific clause within the IEC standard (dated) should be made. Making a general reference
to a complete IEC standard, or series of standards, should be avoided.



Examples:

e where there is no ISO document addressing a topic, then reference to an existing
IEC standard should be made.

o Reference to a specific clause or subclause: references to category stop should be
made to IEC 60204-1:2016, Clause 9.2.2

o Instead of a general reference to IEC 61496, it is preferred that specific references be
made to i.e. IEC 61496-1:2012 and IEC 61496-2:2013 for particular requirements for
equipment using active opto-electronic protective devices (AOPDs); if particular
requirements for active opto-electronic protective devices responsive to diffuse
Reflection (AOPDDR) is required this reference would instead change to IEC 61496-
1:2012 and IEC 61496-3:2018.

This approach to referencing IEC standards will be better for the standards reader, but
somewhat more work for the standards writers.
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