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5.1 General
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6.1 General
QHFEOERE BF)
WD 7T HENHESND (M=%, 4 = THIE)

R

EE
complementary risk reduction/protective measure to enable mode selection by the
use of authentication(3.5) means

3.1

Safeguarding Supportive System,
SSS

3.2 device used in the safeguarding supportive system (3.1), referring to all logic units
identification element and their peripheral equipment, but excluding the credential database

Note 1 to entry: Examples include readers, key switches, cameras, HMI's,
industrial PLCs.

3.3 identified portion of an IMS coordinated by the control system
control zone [SOURCE: ANSI B11.20-2017, 3.39.1]
34 individual(s) who, as a result of training and experience, understands and

qualified personnel demonstrates competence with the design, construction, operation or maintenance

of the machine and the associated hazards

[SOURCE: ANSI B11.0-2020, 3.68]

35 verification of the identity of a user, process, or device, often as a prerequisite to
authentication allowing access to resources in an information system

[SOURCE: ISO/TR 22100-4:2018, 3.3, modified — In the definition, "verifying"
has been changed to "verification of".]

3.6 right or permission that is granted to a system entity to access a system resource
authorization [SOURCE: ISO/TR 22100-4:2018, 3.4]
3.7 qualified personnel identified by the user (employer) or supplier to perform a

authorized personnel specific task

[SOURCE: ANSI B11.0-2020, 3.7]

@SSS DHEEBEE (5 &)

SSSIX. ANBITTENT-MHERE FEITTIHIX A OERFHEAFT =7 L, TNOREE LSS
2. X AT T DEET— RAEMEHHEICT 5, SSSIX., BRI ThH X R 7 2B RTH 4
TOE— RIZEET S,
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SSS Credential
Database

- Identification elemﬂnm

I Authorized Identification device
I personnel —I-‘-

identification |

Loglc unit

I Human-555 interface

=

A < A\

L]
|I'_—_—_—_—=_—_—_—=_—_—_—_—_—|:
[
VI srp /CS H
According 1o 150 13849-1 :J

\"4
< =>
IMS

According to 150 11161

4—1 1SO/TR22053 figure1l TiRah B SSS DEEHZE
@SSS DERERME 6 ERVHEE A

- ID FeRRESE
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I personnel

identification | v

N Identification device

-,

- ___] =

S

Logic unit

4—2 1SO/TR22053 figure2 CTirahd SSS DB ER

SSS

Identification elements (see 6,2,2) II

Authorized

personnel Ilr]entiﬁcarinn device (6,2,2,2))
identification Present 1D

(6.2.2.3) |

—— e — — ————————

I]]uman-SSS interface [see 6,2,3)

Task request
1

Confirmation

Credential
Database
(see 6.3)

Logic unit
(6:24)

Safety-related S RP/C S
operation request According to [SO 13849-1
l L
[
? Safety logic system I: 5 ]
/

Executlon of
Safety Functions

<J—J‘>]MS protective /‘I
measures

IMS

According to 1S0 11161

<

Machine 2
Machine 1

4—3 ISO/TR22053 figureA.1 Tirahd SRP/CS R IMS #5¢) SSS NDEREHM
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k&4, . Safety of machinery — Relationship with 1ISO 12100 — Part 1:How ISO 12100 relates to
type-B and type-C standards
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1 Scope 5.3.2 Content provided by type-C standards
2 Normative references 5.3.3 Deviations in a type-C standard from a type-B standard
3 Terms and definitions 6 Practical application of ISO 12100, type-B and type-C

standards in order to design a machine to achieve a level of
tolerable risk by adequate risk reduction
4 General structure of the system of machinery safety | 6.1 General

standards
5 System of type-A, type-B and type-C standards 6.2 Application of an appropriate type-C standard
5.1 Type-A standard (ISO 12100) 6.2.1 General
5.2 Type-B standards 6.2.2 Steps to be followed
5.2.1 General 7 Navigating appropriate type-B machinery safety standards
5.2.2 Type-B1 standards Annex A (informative) Iterative process of risk assessment
and risk reduction
5.2.3 Type-B2 standards Annex B (informative) Types of documents
5.3 Type-C standards Bibliography
5.3.1 General
ORFEDESR
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& ER

3.1 risk reduction that is at least in accordance with legal requirements, taking into
adequate risk reduction consideration the current state of the art

[SOURCE: ISO 12100:2010, 3.18, modified — Note 1 to entry has been removed.]

3.2 level of risk that is accepted in a given context based on the current values of society

tolerable risk ] ] ]
Note 1 to entry: The terms “acceptable risk” and “tolerable risk” are considered to be

synonymous.

[SOURCE: ISO/IEC Guide 51:2014, 3.15, modified — In Note 1 to entry, the words
“For the purpose of this Guide” have been deleted.]
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T I~AT v TS5 EFTONBENHEIND,

Yes Applicable

type-C standard exists?

Step 1

Machine completely
covered within the scope?

All slgnlflcant
hazards dealt with and
associated risks
appropriately
reduced?

] o ]

Apply type-C standard & IS0 121001
Apply type-C standar " Apply 1S0 12100 in

Apnly conjunctlon wlth appropriate type-B J .\ ith
——————— tv &"‘C];]:'!}]:lda]'d standards for hazards not dealt with mn'u“c.“:“t“ﬂ 8
P ) and for where risks are not appropriately appropriate type-

reduced by the type-C standards standards

! ' '

——————— Documentation

End

4—4 [SO/TR22100-1,figure4 Recommended steps for the practical use of ISO12100 and existing
type—B and type—C standards within this system
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1SO13849-1:2015 TEHRINIHE

ISO/DIS13849-1 TEHRINSHE

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

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

— 3.1.2 safety requirement specification
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
safety functions (functional requirements) and required performance levels
[SOURCE: IEC 61508-4:2010, 3.5.11 and 3.5.12, modified, NOTE added]

SRS

3.1.2 category 3.1.3 category

3.1.3 fault 3.1.4 fault
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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

3.1.4 failure

3.1.6 failure

3.1.5 dangerous failure

3.1.7 dangerous failure

3.1.6 common cause failure/CCF

3.1.8 common cause failure CCF

3.1.7 systematic failure

3.1.9 systematic failure

3.1.8 muting 3.1.10 muting
3.1.9 manual reset 3.1.11 manual reset
3.1.10 harm 3.1.12 harm

3.1.11 hazard

3.1.13 hazard

3.1.12 hazardous situation

3.1.14 hazardous situation

3.1.13 risk

3.1.15 risk

3.1.14 residual risk

3.1.16 residual risk

3.1.15 risk assessment

3.1.17 risk assessment

3.1.16 risk analysis

3.1.18 risk analysis

3.1.17 risk evaluation

3.1.19 risk evaluation

3.1.18 intended use of a machine

3.1.20 intended use of a machine

3.1.19 reasonably foreseeable misuse

3.1.21 reasonably foreseeable misuse

3.1.20 safety function

3.1.22 safety function

3.1.21 monitoring

3.1.23 monitoring

3.1.24 cross monitoring

3.1.22 programmable electronic

system/PES

3.1.25 programmable electronic system
PE system

3.1.23 performance level/PL

3.1.26 performance level PL

3.1.24 required performance level/PLr

3.1.27 required performance level PLr

3.1.25 mean time to dangerous
failure/MTTFD

3.1.28 mean time to dangerous failure
MTTFD

3.1.29 mean time between failure
MTBF
expected value of the operating time between consecutive failures

3.1.30 ratio of dangerous failures RDF
fraction of the overall failure rate of an element that can result in a dangerous
failure

3.1.26 diagnostic coverage/DC

3.1.31 diagnostic coverage DC

3.1.27 protective measure

3.1.32 risk reduction measure/protective measure

3.1.28 mission time/TM

3.1.33 mission time TM

3.1.29 test rate/rt

3.1.34 test rate Rt

3.1.30 demand rate rD

3.1.35 demand rate rd

3.1.31 repair rate/rr

3.1.32 machine control system

3.1.36 machine control system

3.1.33 safety integrity level/SIL

3.1.37 safety integrity level SIL

3.1.34 limited variability language/LVL

3.1.38 limited variability language LVL

3.1.35 full variability language/FVL

3.1.39 full variability language FVL

3.1.36 application software

3.1.37 embedded
software/firmware/system software

3.1.40 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

3.1.41 Safety related embedded software

SRESW

firmware

system software

software that is part of the system supplied by the manufacturer and is not
accessible for modification by the user of the machinery

Note 1 to entry: Embedded software is usually written in FVL.

[SOURCE: IEC 61511-1:2016, 3.2.76.2]

3.1.38 high demand or continuous mode

3.1.42 high demand or continuous mode

3.1.39 proven in use
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3.1.43 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 once per year

Note 1 to entry: Low demand mode is not addressed in this document, see Clause
1.

[SOURCE: IEC 61508-4:2010, 3.5.16, NOTE modified]

3.1.44 subsystem

entity which results from a first-level decomposition of an SRP/CS and whose
dangerous failure results in a dangerous failure of a safety function

Note 1 to entry: 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 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.

3.1.45 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.

3.1.46 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 only be considered as
equivalent to “well-tried” if they are verified using principles which demonstrate
their suitability and reliability for safety related applications.

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: Table A.2, Table B.2, Table C.2 and Table D.2 in the informative
annexes of 1SO 13849-2 address well-tried safety principles for different
technologies.

3.1.47 well-tried component

component proven to be successfully used in previous safety-related applications
Note 1 to entry: to entry: See 6.1.11 for requirements and 1SO 13849-2 for a list
of recognized well-tried components.

3.1.48 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 are 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.

3.1.49 dynamic test

diagnostic measure which regularly executes a change of a signal for test
purposes, which is monitored

Note 1 to entry: The test failed if monitoring did not detect the change as
expected.

Note 2 to entry: The use of test pulses is a common technology of dynamic
testing and is widely used to detect short circuits or interruptions in signal paths
or malfunctions. For short circuit detection a time delay is necessary between
the test pulses e.g. with different frequency.

3.1.50 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)

3.1.51 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 are e.g. safe torque
off (STO), safe stop 1 (SS1).
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3.1.52 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]

3.1.53 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, “by the SRP/CS” added]

3.1.54 validation

confirmation, through the provision of objective evidence, that the requirements
for a specific intended use or application have been fulfilled by the SRP/CS
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: 1SO 9000:2015, 3.8.13, modified, “by the SRP/CS” added]

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

3.1.56 skilled person

person with relevant training, education, and experience to enable him or her to
perceive risks and to avoid hazards associated with 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: ISO 14990-1:2016, 3.5.4, modified “electricity” replaced by “the
relevant equipment”]
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% 4—15 ISO/DIS13849—1 AMDHAMSDIAAV

MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
ncl number Subclause Figure/ comment
Table/
e.g. 17 e.g.3.1
(e.g.17) (e9 ) (e.g. Table 1)
JP1 292 Introduction Note 3 under | Ed ISO/TR23849 will be withdrawn. Delete Note 3
figure 1

JP2 498 3.1.28 Note 1 Ed ‘D’ of MTTF D is not subscript and space between Change to MTTFp
MTTF and D is not necessary.
Check whole document

JP3 527 3.1.33 Note 1 Ed ‘to entry’ is duplicated Delete 2™ ‘to entry’

JP4 563 3.1.39 Note 1 ed The sentence “In the field of machinery, FVL as C, C++ | Replace with “In the field of machinery, FVL such as C,
assembler is typically found [...]” is missing a comma or | C++ or assembler are typically found [...]"
logical connective

JP5 563 3.1.39 Note 1 ge “assembly language” refers to the low level Replace with “In the field of machinery, FVL such as C,
programming language which is an example of FVL, C++ or assemby language are typically found [...]”
“assembler” is the programme which converts assembly
language into machine code

JP6 594 3.1.44 1% para ge Coupling the definition of “subsystem” to the effects of Replace paragraph title with “safety-relevant subsystem”
dangerous faults is logically incorrect, since subsystems
exist, which do not show this dependency

JP7 595 3.1.44 1% para ge For safety-relevant subsystems with redundancy, the Replace text with “Entity which results [...] and whose
failure of a single channel does not necessarily lead to dangerous failure may contribute to the dangerous
the failure of the safety function to which it contr butes failure of a safety function.”

JP8 604 3.1.45 18t para ge Here, a logical connection is made between a generic, Replace definition with: “part of a subsystem comprising

safety-independent term and a safety function, resulting
in the possible logical interpretation that any non safety-
relavent subsystem would also count as a subsystem
element. The first part of the proposed modification
(adding “functionally connected”) aims to avoid the
possible interpretation that any group of not directly
connected components could count as a single
element.

a single component or any functionally connected group
of components not solely being able to perform the
subsystem function, but necessary for its operation.”
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JP9 606 3.1.45 Note 1 ge The note states that “a subsystem element can To remove ambiguity, replace with either;
comprise hardware and software, e.g. sensor, “a subsystem element can comprise hardware,
contactor”. software or a combination thereof’

1) The purpose of the examples is unclear, as sensors or

(and certainly contacors) exist which do not incorporate | )

software. a subsystem element can comprise hardware or a

L . ) combination of hardware and software. For the purposes

2) The definition as such is not clear enough with of this standard, software-only components are not
respect to whether software only components count as considered subsystem elements.”

subsystem elements. ) ] .

depending on the intended meaning.

JP10 | 622 3.1.47 Note 1 Ed ‘to entry’ is duplicated Delete 2™ ‘to entry’

JP11 | 626 3.1.48 18 para Ed The definition “mode of operation in a machine (i.e. Replace with “mode of operation in a machine (e.qg.
automatic, manual, maintenance) [...]” could be automatic, manual, maintenance) [...]”
understood that there are only these three modes of
operation to be considered.

JP12 | 686 4.1 1% para Ed 1%t sentence said,; Replace ‘Figure 1’ to ‘Figure 2’

“Risk assessment process is defined by ISO 12100 as
shown in Figure 1.” However flowchart of figure 1 is not
readable.

JP13 | 691 4.1 2" para Ed Refer to figure 1 and figure 3. Figure 1 is not readable. Replace ‘Figure 1’ to Figure 2’

JP14 | 711 4.3 Figure 4 Ed Reference subclose No. for ‘well-tried safety principle Change 3.1.4.6 t0 3.1.46

JP15 | 711 4.3 Figure 4 Ed Reference subclose No. for ‘well-tried components Change 3.1.4.7 to 3.1.47

JP16 | 752 4.6 Figure 5 Ed Typographical error “azard zone” Replace with “hazard zone”

Left side
“Initiation
Event”
JP17 | 768 5.1 3" para, 3) Ed No need to assign number for NOTE Remove 3) from NOTE and update numbering 4) and 5),
and add parentheses on see 5.3
JP18 | 783 5211 Note Ed Right parentheses is missing for ‘(see Table 3.” Add parentheses as below;
(see Table 3).

JP19 | 1092 6.1.1 Note 2 Ed ‘D’ of MTTF D is not subscript and space between Change to MTTFp
MTTF and D is not necessary

JP20 | 1208 6.1.3.2.3 2" para Ed Subclause number of well-tried components is stated Delete ‘3.1.47 and’ in parentheses

after ‘well-tried safety principles.
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JP21 | 1346 6.1.5 Note 1 Ed Published year of ISO 13849-2 is not 2015 (or 2-13) Change ‘ISO 13849-2: 2015 (2013)’ to ‘ISO 13849-2:
2498 Annex C.2 c) Check whole document 2012
2504 Annex C.3 a) Or
Delete published year
JP22 | 1411 6.1.8 Figure 12 Ed Key of ‘MTTFD of each channel = high’ is missing Add “MTTF D of each channel = high’
JP23 | 2064-67 10.3.2 Title and 1% te In the given context, the term “accuracy” may lead to Replace with “these measurements shall generally be
para misunderstandings and should be replaced by a performed with equipment, setups and procedures
reference to the concept of measurement uncertainty ensuring that an uncertainty of +/- 5% (+/- 5K in case of
temperature measurements) at a coverage factor of k=2
(approximately 95% confidence level) is not exceeded”
JP24 | 2066 10.3.2 1% para ed Missing “5%” in statement “In general, these Replace with “In general, these measurement
measurement accuracies shall be 5K for temperature accuracies shall be 5K for temperature measurements
measurements and for the following.” and 5% for the following.”
JP25 | 2132 10.5 Note 1 ge The statement “The loss of the safety function in the Remove the introductory phrase and state: “Systematic
absence of a hardware fault is due to a systematic faults can be caused by errors [...]”
failure [...]” ignores the effects and characteristics of
soft errors and is therefore logically incorrect. It is also
not necessary for the development of the following
arguments.
JP26 | 2135 10.5 Note 1 ge The sentence “Some of these systematic failures will be | Replace with “Some of these causes will be revealed
revealed during the design process, [...]" is logically during the design process, [...]”
wrong. What will be revealed during th(_e mentioned or, alternatively, with
phases will be the causes for systematic failures, not W . . .
the failures themselves. Some of these errors will be revealed during the design
process, [...]”
JP27 | 3213 Annex L Table L.2 ge As “EMC” stands for “electromagnetic compatibility”, the | In heading row, replace “EMC-Phenomenon” with

use of the term “EMC Phenomenon” in the table is
incorrect.

“Coupling mechanism”; in leftmost column, replace “All
EMC” with “All disturbances”; alternatively with “All
sources”
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14119 CD:2019

14119:2013
1 Scope
2 Normative references
3 Terms and definitions
4 Operating principles and typical forms of interlocking devices associated with guards

4.1 General

4.2 Principles of guard interlocking without guard locking
4.3 Principles of guard interlocking with guard locking
411 General

4.3.2 Interlocking device with mechanically operated guard locking
4.3.3 Interlocking device with electromagnetically operated guard locking

5 Requirements for the design and the installation of interlocking devices with and without
guard locking

5.1 General

5.2 Arrangement and fastening of position switches
5.3 Arrangement and fastening of actuators

5.3.1 General

5.3.2 Cams

5.4 Actuation modes of interlocking devices

5.5 Interface to control systems

5.6 Mechanical stop

5.7 Additional requirements on guard locking devices
5.7.1 General

5.7.2
5.7.3

Mechanical guard locking device
Electromagnetic guard locking device
5.7.4 Holding force (BRBRTFIEIZIEIE & THIRK Annex J ~BEh)

5.7.5 Supplementary release of guard locking

5.7.6 Requirements for fastenings(5.2 (Z#E)

1 Scope

2 Normative references

3 Termsand definitions (IBfK 32 FHEE — %K 73 HEE Annex BMM%E Y x)

3.1 (fEEEDRED) symbols and abbreviations

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

ELTHI TR - F—%58H)

4.1 General

4.2 Principles of guard interlocking without guard locking

4.3 Principles of guard interlocking with guard locking

4.3.1 General

4.3.2 Interlocking device with mechanically or electromagnetically operated guard locking
(IBRK 4.3.2 & 433 Z—&(b)

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

without guard locking

5.1 General

5.2 Arrangement and fastening of position switches and bolt locks

5.3 Arrangement and fastening of actuators

5.3.1 General

5.3.2 Cams

5.4 Actuation modes of type 1 and type 2 interlocking devices
(IH 5.5 Interface to control systems Hl|[4)

5.5 Mechanical stop

5.6 Additional requirements on guard locking devices
5.6.1 General
5.6.2 Holding force

5.6.3
5.6.4

Electromechanical guard locking device
Electromagnetic guard locking device

5.6.5
5.6.6

trapped key solenoid controlled switch
Whole body access and supplementary release of guard locking

5.7 Interlock blocking (F#i L 7z v 2 @EhRA 1k A Blocking device DELIR~)
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6 Selection of an interlocking device

6.1 General

6.2 Selection of a guard locking device

6.2.1 Overall system stopping performance and access time

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

6.3 Environmental conditions considerations
6.3.1 General
6.3.2 Influence of dust on Type 2 interlocking devices

7 Design to minimize defeat possibilities of interlocking devices
7.1 General
7.2 Additional measures to minimize defeat possibilities of interlocking devices

8 Control requirements
8.1 General
8.2 Assessment of faults

8.3 Prevention of common cause failures

8.3.1 General CHThR CIZHIER)

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

8.3.3 Power medium diversity

8.4 Release of guard locking device

8.5 Fault exclusion (BTARTid 8.2 ~¥&")

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

8.7.1 General

8.7.2 Performance considerations

8.7.3 Immunity from disturbance

8.7.4 Electrical operating conditions

9 Information for use

9.1 General

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

9.2.2 Instructions

6 Selection of an interlocking device

6.1 General

6.2 Selection of a guard locking device

6.2.1 Overall system stopping performance and access time

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

6.3 Controlling access

6.4 Environmental conditions considerations

6.4.1 General

6.4.2 Influence of dust on Type 2 interlocking devices and type 5 interlocking devices
6.5 considerations for the application of Type 5 devices

7 Design to minimize the motivation to defeat interlocking devices
7.1 system design
7.2__Methodology procedure
(IBRR 7.1 138TAR 7.2 &)
7.3 Additional measures to minimize possibility of defeart (IHAR 7.2 tX#FhR 7.3 K4

8 Control requirements

8.1 General

8.2 Assessment of faults and fault exclusions (IHkR 8.5 ZEEMHE)

8.2.1 Assessment of faults

8.2.1.1 Faultexclusion (IHfR 8.5 fEIE+HLHR (Types DB, X7 2V, PLE D
k)

8.3 Measures to prevent common cause failures

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

8.3.2 Power medium diversity

8.4 Release of guard locking device

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

8.6.1 General

8.6.2 Performance considerations

8.6.3 Immunity from disturbance

8.6.4 Electrical operating conditions

8.6.5 Clearances and creepage distances (BrhRiBAN)
9 Information for use

9.1 General

9.2 Information for use given by the manufacturer of interlocking devices
9.2.1 Marking
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9.3 Information for use given by the manufacturer of the machine
9.3.1 Marking
9.3.2 Instructions

Annex A (informative) Type 1 interlocking device — Examples

A.1 Rotary cam

A.2 Linear cam

A.3 Hinge

A.4  Pneumatic/hydraulic interlocking devices

Annex B (informative) Type 2 interlocking device — Examples

B.1 Tongue-actuated position switch

B.2 Trapped key (GHThR Annex L ~)

Annex C (informative) Type 3 interlocking device — Example

C.1 Description

C.2 Typical characteristics

C.3 Remarks

Annex D (informative) Type 4 interlocking devices — Examples

D.1 Coded magnetic operated interlocking device

D.2 Coded RFID-operated interlocking device

Annex E (informative) Examples of other interlocking devices

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

Annex F (informative) Example of guard locking devices

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

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

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

F.4 Interlocking device with electromagnetic guard locking device

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

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

G.1 General

G.2 Example 1 — Category 1

G.3 Example 2 — Category 3

G.4 Example 3 — Category 4

Annex H (informative) Motivation to defeat interlocking device

Annex | (informative) Examples for maximum static action forces

9.2.2 Instructions
9.3 Information for use given by the manufacturer of the machine

Annex A (informative) Type 1 interlocking device — Examples
A.l1 Rotary cam
A.2 Linear cam
A.3 Hinge
A.4  Pneumatic/hydraulic interlocking devices
Annex B (informative) Type 2 interlocking device — Examples
B.1 Tongue-actuated position switch
(IBfK B.2 Trapped key — ISO/TS19837 — #ThRK Annex L)
Annex C (informative) Type 3 interlocking device — Example
C.1 Description
C.2 Typical characteristics
C.3 Remarks
Annex D (informative) Type 4 interlocking devices — Examples
D.1 Coded magnetic operated interlocking device
D.2 Coded RFID-operated interlocking device
Annex E (informative) Examples of other interlocking devices
E.1 Mechanical interlocking between a movable guard and movable element
Annex F (informative) Example of guard locking devices
F.1 Example of interlocking device with separate detection of guard position and position
of the locking elements
F.2 Interlocking function ensured by detecting separately guard position and position of the
guard locking device
F.3 Interlocking function ensured by detecting lock position only by detecting the position
of the locking device
F.4 Interlocking device with electromagnetic guard locking device
F.5 Interlocking device with guard locking, with manually operated delay device
Annex G (informative) Application examples of interlocking devices used within a safety
function
G.1 General
G.2 Example 1 — Category 1
G.3 Example 2 — Category 3
G.4 Example 3 — Category 4
Annex H (informative) Motivation to defeat interlocking devices_(Defeating of protective
devices)
Annex | (informative) Examples for maximum static action forces
Annex J (normative) Test procedures (BABRTFIE : IHAR 5.7.4 > & B8+ J15R)
J.1 Holding force test
J.1.1 General
J.1.2 Evaluation
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TR24119 — 3 Annex K (normative)

TS19837 — 3 Annex L (normative)

J.2 Impact resistance test (JLIE)

J.2.1  General
J.3  Test procedure (3£3E)
Annex K (normative) Safety of machinery — Evaluation of fault masking serial

connection of interlocking devices associated with guards with potential free contacts (TR
7 =)V b= A TEMDEBN) «— ISO/TR 24119 ~X— X

K.1 General

K.2 Fault masking

K.2.1 principle

K.2.2 Direct fault masking

K.2.3 Unintended reset of the fault

K.2.4 Cable fault with unintended reset

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

K.4 Limitation of DC by effects of series connected devices

K.4.1 General

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

K.4.3 Regular method for the determination of the maximum achievable DC

K.4.4 Interlocking devices with potential free contacts and other potential free contacts of
devices with different functionality connected in series

K.5 Avoiding fault masking

K.6 Application examples in an integrated machinery system

K.6.1 Application Example 1 (G#)

K.6.2 Application Example 2 G5

Annex L (normative) Type 5 interlocking devices — trapped key interlocking systemss
(Type 5 & LT Trapped key ZiEH) « ISO/TS 19837 ~X—2R

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

L.1.1 General

L.1.2 Functional decomposition of a trapped key interlocking system

L.1.3 Isolation control

L.1.4 Intermediate transfer

L.1.5 Access control

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

L.2.1 Device architecture and positive mechanical action

L.2.2 Holding of rotary actuators for access locks

L.2.3 Key retention

L.3 Design to minimize defeat

L.3.1 General

L.3.2 Scheme design for ease of use

L.3.3 Reproduction of keys
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L.3.4 Escape release

L.4 Examples of trapped key interlock devices

L.4.1 key operated switch

L.4.2 Access lock with personnel key

L.4.3 key exchange device

L.5 Safetyfunctions and validation in accordance with 1ISO13849-1 and 1SO13849-2

L.6 Selection of trapped key interlocking devices

1.6.1 Isolation control

L.6.2 Intermidiate transfer

L.6.3 Access control selection
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1 Scope

2 Normative references

3 Terms and definitions

4 Operating principles and types of interlocking devices associated with guards

4.1 General
4.2 Principles of guard interlocking without guard locking
4.3 Principles of guard interlocking with guard locking

4.3.1 General
4.3.2 Interlocking device with mechanically or
electromagnetically operated guard locking

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

5.1 General

5.2 Arrangement and fastening of position switches and bolt
locks

5.3 Arrangement and fastening of actuators

5.3.1 General

5.3.2 Cams

5.4 Actuation modes of Type 1 and Type 2 interlocking
devices

5.5 Mechanical stop

5.6 Additional requirements on guard locking devices

5.6.1 General

5.6.2 Holding Force

5.6.3 Electromechanical guard locking device

5.6.4 Electromagnetic guard locking device

5.6.5 Trapped key solenoid controlled switch

5.6.6 Whole body access and supplementary release of guard
locking

5.7 Interlock blocking

6 Selection of an interlocking device

6.1 General

6.2 Selection of a guard locking device

6.2.1 Overall system stopping performance and access time
6.2.2 Specific requirements for selection of guard locking
devices

6.2.3 Selection of supplementary guard locking releases

6.3 Controlling Access

6.4 Environmental conditions considerations

6.4.1 General

6.4.2 Influence of dust on Type 2 and Type 5 interlocking
devices

6.5 Considerations for the application of Type 5 devices

7 Design to minimize the motivation to defeat interlocking devices

7.1 System design

7.2 Methodology procedure

7.3 Additional measures to minimize possibility of defeat
7.4 Additional measures to minimize possibility of defeat for
Type 5 devices

7.4.1 General

7.4.2 Key coding

7.4.3 Key retention

7.4.4 Reproduction of keys
7.4.5 Switch disconnectors
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8 Control requirements

8.1 General 8.4 Release of guard locking device

8.2 Assessment of faults and fault exclusions 8.5 Logical series connection of interlocking devices
8.2.1 Assessment of faults 8.6 Electrical and environmental conditions

8.3 Measures to prevent common cause failures 8.6.1 General

8.3.1 Direct and non-direct mechanical action of the position { 8.6.2 Performance considerations

switches of Type 1 interlocking devices 8.6.3 Immunity from disturbance

8.3.2 Power medium diversity 8.6.4 Electrical operating conditions

8.6.5 Clearances and creepage distances

9 Information for use

9.1 General 9.2.1 Marking

9.2 Information for use given by the manufacturer of { 9.2.2 Instructions

interlocking devices 9.3 Information for use given by the manufacturer of the
machine

Annex A (informative) Type 1 interlocking device — Examples

A.1 Rotary cam A.3 Hinge

A.2 Linear cam A.4 Pneumatic/hydraulic interlocking devices

Annex B (informative) Type 2 interlocking device — Examples

B.1 Tongue-actuated position switch

Annex C (informative) Type 3 interlocking device — Example

C.1 Description C.3 Remarks
C.2 Typical characteristics

Annex D (informative) Type 4 interlocking devices — Examples

D.1 Coded magnetic operated interlocking device | D.2 Coded RFID-operated interlocking device

Annex E (informative) Examples of other interlocking devices

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

Annex F (informative) Example of guard locking devices

F.1 Example of interlocking device with separate detection | F.4 Interlocking device with electromagnetic guard locking

of guard position and position of the locking elements device
F.2 Interlocking function ensured by detecting separately | F.5 Interlocking device with guard locking, with manually
guard position and position of the guard locking device operated delay device

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

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

G.1 General G.3 Example 2 — Category 3
G.2 Example 1 — Category 1 G.4 Example 3 — Category 4

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

Annex | (informative) Examples for maximum static action forces

Annex J (normative) Test procedures

J.1 Holding force test J.2 Impact resistance test

J.1.1 General J.2.1 General

J.1.2 Evaluation J.3 test procedure

Annex K (normative) Safety of machinery — Interlocking devices associated with guards — Principles for design and
selection

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

K.2.1 Principle K.4.3.1 Estimation of the fault masking probability

K.2.2 Direct fault masking K.4.3.2 Determination of the maximum achievable DC
K.2.3 Unintended reset of the fault K.4.4 Interlocking devices with potential free contacts and
K.2.4 Cable fault with unintended reset other potential free contacts of devices with different
K.3 Methodology for evaluation of DC for series connected | functionality connected in series

interlocking devices K.5 Avoiding fault masking

K.4 Limitation of DC by effects of series connected devices | K.6 Application examples in an integrated machinery
K.4.1 General system

K.4.2 Simplified method for the determination of the | K.6.1 Application Example 1

maximum achievable DC K.6.2 Application Example 2
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Annex L (normative) Type 5 interlocking devices — trapped key interlocking systems

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

L.1.1 General

L.1.1.1 Operating sequence

L.1.1.2 Key coding
L.1.2 Functional
interlocking system
L.1.3 Isolation control

L.1.3.1 General

L.1.4 Intermediate transfer

L.1.5 Access control

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

L.3 System configuration

L.3.1 General

L.3.2 Intermediate transfer

decomposition of a trapped key

L.4 Examples of trapped key interlock devices

L.4.1 Key operated switch

L.4.2 Access lock with personnel key

L.4.3 Key exchange device

L.4.4 Mixing machinery — Trapped key system controlling
multiple guards and sources of energy

L.5 Safety functions and validation in accordance with 1SO
13849-1 and 1SO 13849-2

L.6 Selection of trapped key interlocking devices

L.6.1 Isolation control

L.6.2 Intermediate transfer

L.6.3 Access control selection

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

to be covered

Bibliography
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= 4—18

ISO/DIS14119 AD BAEMNDIAAU ()

mB/NC? Line Clause/ Paragraph/ Type of Comments Proposed change
number | Subclause Figure/ comment
Table/
(€g.17) | (e.9-31) (e.g. Table 1)

IP1 P4 3.12.1 Term te The term “low level coded actuator” is only used in the Delete 3.12.1~3.12.3
NOTE in Table 4. and
The number of coding should be prescribed as an add requirements for number of coding in 7.3b).
essential requirement for preventing defeating in 7.3 b)
See also comments on 7.3b).

P2 P4 3.12.2 Term te The term “medium level coded actuator” is only used in Delete 3.12.1~3.12.3
the NOTE in Table 4. and
The number of coding should be prescribed as an add requirements for number of coding in 7.3b).
essential requirement for preventing defeating in 7.3 b).
See also comments on 7.3b).

JP3 P4 3.12.3 Term te The term “high level coded actuator” is unquoted in body | Delete 3.12.1~3.12.3
text. and
The number of coding should be prescribed as an add requirements for number of coding in 7.3b).
essential requirement for preventing defeating in 7.3 b).
See also comments on 7.3b).

JP4 P4 3.13 Add new term. Add new definition.
Coded actuators need to be paired by a coded actuating
system. This concept's assumption applies to a coded 3. XX
actuator and a coded actuating system, but it is not coded actuating system
correctly descr bed. The coded level requirements, high, a type of actuating system which is applied with the
medium, low, should be precisely defined as an interlock | coded actuator
system.
It may lead to misuse of the interlocking system. For Note 1 to entry: an actuator and an actuating system
example, multiple high-level coded actuators with the have the same coded level.
same unique key registered and the low-level actuating
system can be activated by any actuators due to the
same unigue key being paired.

JP5 P5 3.16 Term ed Typo _ _ Changeto; _
“ype 2 interlocking device” “type 2 interlocking device”

IP6 P5 3.19.1 Definition te The word “device” at the beginning of definition is not Delete “device,” at the beginning of sentences
necessary.

IP7 P5 3.19.1 definition te Circular definition Change

“part of a trapped key interlocking device”
Type 5 interlocking device should be written as a
of interlocking system” not as a device.

“part

“part of trapped key interlocking device”
to

“part of trapped key interlocking system”
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Unnecessary word "of guard locking".

Delete "of guard locking" from the term 3.25, 3.26 and

JP8 P8 3.25 term te . ; . .
326 It is obviously the function for guard locking. 3.27
3.27
P9 P8 3.5 definition te "possibility” is not suitable. Change definition as follows;
Emergency release is a function or a measure to a function or a measure of guard locking device which
releasing guard locking. manually releases locking condition from outside of the
safeguarded space without auxiliary means in case of
emergency
JP10 P8 3.26 definition te "possibility" is not suitable. Change definition as follows;
Auxiliary release is a function or a measure to releasing a function or a measure of guard locking device which
guard locking. manually releases locking condition from outside of the
safeguarded space by means of a tool or a key in case of
its failure or absence of power supply
IJP11 P8 3.27 definition te "possibility" is not suitable. Change definition as follows;
Escape release is a function or a measure to releasing function or a measure of guard locking device which
guard locking. manually releases locking condition without auxiliary
means from inside of the safeguarded space for the
person who trapped inside the safeguarded space
IP12 P8 3.28 term te "guard locking for protection of a person " is not used in Delete term and definition
L body text.
definition
JP13 P8 3.29 term te "guard locking for protection of the process" is not used Delete term and definition
o in body text.
definition
P14 P8 331 definition te The word "interlocking" is insufficient to show concrete Add "technique deviees" after "interlocking" as follows;
meanings. interlocking devices which directly interrupts the energy
It should be clearly mentioned that "power interlocking" is | supply...
a kind of interlocking 'device' not a ‘function'.
IP15 P9 3.35 definition te Ambiguous definition. Change as follows;

"Fault masking" seems to be condition after specified
open-close action of the guard, but "unintended resetting"
is an action itself, "preventing the detection of the faults"
is a result of opening of interlocking guard.

condition that fault of interlocking devices concealed
caused by opening interlocking guards without fault.

Note 1 to entry: The fault may be initially detected or not
detected. The result of unintended reset of fault that
masks initially detected fault by opening interlocking
guards can be a kind of fault masking.
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Undefined word "potential free contacts” is used. It needs

Add "potential free contacts" as new word and define as

JP16 P9 3.35.1 definition te A
to be defined. follows;
In 1ISO 16484-2:2004(en) [Building automation and 3.xx potential free contacts
control systems (BACS) — Part 2: Hardware], voltage- electrical switching contact in which electrical power is
free contacts / potential-free contacts is defined as not directly provided to the inside of an interlocking
follows; device
3.198
voltage-free contact Note 1 to entry: potential free contacts is also referred to
potential-free contact as “dry contact” or “voltage free contact”
1) contact of a field device for electrical/metallic isolated
binary input;
2) contact of a BACS device for electrical/metallic
isolated binary output
Note 1 to entry: Voltage-free contacts are often referred
to as "dry contacts".
P17 P9 3.35.2 term te “signal evaluation of redundant channels with same Delete the term and definition 3.35.2, 3.35.3 and 3.35,4
L polarity”
3.35.3 definition “signal evaluation of redundant channels with inverse and add description of signal evaluation techniques in
3.35.4 polarity” and Annex K.
“signal evaluation of redundant channels with dynamic See the comment JP149 (for K.4.3.2 and Table K.3 to
signals” are not used in the body text and Annex K. K.5).
JP18 P10 3.36.4 term te “protected cabling” is not used in the body text and Annex | Delete term and definition.
i K. If needed, add explanation in AnnexK.
definition
JP19 P10 3.38 term te “direct guard monitoring” and “indirect guard monitoring” Delete term and definition 3.38 and 3.39
. are not used in the body text. or
3.39 definition define "guard monitoring" as integrated word with 3.38
and 3.39 as follows;
3.xx guard monitoring
monitoring function of the position of the guard
Note 1 to entry: Guard may be monitored directly or
indirectly in response to detection method.
Note 2 to entry: For type 5 interlocking system, position
of the guard can be indirectly monitored using signals
generated by transferring keys.
IP20 P11 3.1(wrong Symbols and te It is not necessary to define here, Delete.
number) Abreviatioins All the symbols are used only in Annex L and the

meanings of given symbols are written as a key in each
figure in Annex L.

Add "function” as keys on figures in Annex L if needed.
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Ambiguous words "safety level".

Change following sentence

JP21 P20 5.6.1 6" para te ) . - v | ) ) )
o ) It is not clear what "safety level" is. “if guard locking function and guard interlocking function
(2 parain are part of the same device the safety level of the guard
P20) interlocking function shall not be negatively affected by a
non safety related guard locking function®
to;
“If guard locking function and guard interlocking function
are part of the same device, the guard interlocking
function shall not degrade the effectiveness of risk
reduction by a non safety related guard locking function”
IP22 P24 6.2.1 1% para te “Overall system stopping performance and access time” "An interlocking device with guard locking"
are associated with the interlocking guard with locking Change to
function (not associated with interlocking devices .) "An interlocking guard with locking function”
Therefore, the beginning of this paragraph should be
changed.
P23 P26 6.2.2 Figure8 te Unsuitable word on key 5 and key b "guard stop". Change to mechanical stop as follows;
It seems to be mechanical stop in 5.5. 5 mechanical stop
Keys b rebound at mechanical stop
Keyb or
5 mechanical stop
b direction of rebound at mechanical stop in closed
condition of guard
P24 P26 6.2.2 NOTE1 ed Wrong‘number of‘NOTEs in P26. Change _number of NOTEs in P26 as follows;
There is NOTE 1 in P25. NOTEL in P26 to NOTE2
NOTE2 NOTEZ2 in P26 to NOTE3
NOTE3 NOTES3 in P26 to NOTE4
IP25 P27 6.3 Whole parts te Interlocking device can control access to safeguarded Change title to
space inside guard. So that there are no specific devices | “Controlling access by interlocking device”
for controlling access.
The 1st paragraph replace as follows
If 6.3 requirements apply to all interlock devices, the
objective of "access" should be stated in the body text. “The interlocking device for controlling access to
safeguarded spaces or to measures changing machine
The intention of “controlling access" is the restriction for operating modes or functions shall be selected
the access to safeguarded spaces or access to depending on:”
measures changing machine operating modes and
functions.
IP26 P29 7.3 Title te The title "Additional measures to minimize possibility of Change title as follows;

defeat" is ambiguous compering to with 7.4
For readability, should be clearly distinguished with
additional measures only for Type 5 devices in 7.4.

7.3 Poss ble measures against defeating
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Insufficient explanation of the coding level of the actuator.

Change as follows;

JP27 P30 7.3 b) te ) - . . . . . .
Also, this proposal linked to the proper use of a coded b) Limit substitute actuation of the interlocking device by
interlock system. readily available objects and use coded actuator and

actuating system
The coding of actuators is one of the essential measures
to prevent defeat. So that the number of coding should The level of coding is classified as follows;
be clearly prescribed in this clause as the body text, it 1) low level which 1 to 9 variations in code are available
should not be in Clause 3 definition. 2) medium level which 10 to 1 000 variations in code are
available
3) high level which more than 1 000 variations in code
are available
The actuator and the actuating system should at the
same levels.
P28 P32 7.3 Figure10 te Unnecessary words "low-level coded" in title of b). Delete "low-level coded"
. In this figure, coding level cannot be judged.
title of b) Physical obstruction is needed not only for low-coded
devices.

P29 P35 8.1 1% para te There is no need to explain the well-known usage of Delete 1% paragraph.
interlocking devices.

P30 P35 8.1 NOTE te This note gives an additional explanation for the design Move Note to the last paragraph.
for each Category per 1ISO13849-1.

JP31 P35 8.1 39 para te "Interlocked guards" is not a defined word. Change to;

It should be "interlocking guard" as defined in 3.2. interlocking guards

IP32 P35 8.1 4" para te The word "function” is missing compared with defined Add "function" after "guard locking"
word in 3.5. It should be "interlocking guard with guard
locking function" according to 3.5

P33 P35 8.1 Last para te Ther_e are missing designated architecture after PLe Change to as follows.
requirement.

Where an interlocking system requires PLr e in
accordance with 1ISO 13849-1 a designated
architecture of category 4 or SIL 3 in accordance with
IEC 62061:2015 a minimum hardware fault tolerance of 1
is required

P34 8.1 Last para te 2" edition of IEC62061 passed FDIS and will be Delete “:2015”
published. It should be referred latest edition. or

If there are the needs to refer 1% edition of IEC62061,
refer correctly as “IEC
62061:2005+AMD1:2012+AMD2:2015”

P35 P35 8.1 Last te Unnecessary words “that displays the relevant category Delete

paragraph behaviour". "that displays the relevant category behaviour"

Interlocking devices other than type 5 has no display
about category behaviour. Category behaviour can be a
part of information for judging PL but not enough.

In this context, description of category behaviour is not
necessary.
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Incomplete requirement "For infrequent access...".

Add

JP36 P35 8.2.1 2" Para te ; L
It should be mentioned not only for PLd/SIL2 but also for | PLe/SIL3 in this sentence
PLe/SIL3. or
add different requirement for PLe/SIL3 (requirements of
8.2in 1SO14119:2013 can be a suitable example in this
clause)
P37 P36 8.2.1.1 clause ge Wrong numbering "8.2.1.1". Change to; 8.2.2
number
JP38 P36 8.2.1.2 clause ge Wrong numbering "8.2.1.2". Change t0 8.2.2.1
number
JP39 P36 8.2.1.2 NOTE ed Wrong reference "see 5.4.2". Delete
There is no clause 5.4.2 or
change appropriate clause number
JIP40 P36 8212 5" para Ed Performance Level should be written as PL. Change “Performance Level” to “PL”
IP41 P36 8.2.1.3 clause ge Wrong numbering "8.2.1.3". Change t0 8.2.2.2
number
IP42 P36 8.2.1.4 clause ge Wrong numbering "8.2.1.4". Change t0 8.2.2.3
number
P43 P36 8.2.1.5 clause ge Wrong numbering "8.2.1.5" Change to 8.2.2.4
number
IP44 P37 8.2.1.6 clause ge Wrong numbering "8.2.1.6" Change t0 8.2.2.5
number
P45 P37 8216 1% para ed Wrong reference "see 5.7.4". Change to;
It should be referred 5.6.2 see 5.6.2
P46 P37 8217 clause ge Wrong numbering "8.2.1.7" Change to 8.2.2.6
number
P47 P38 8217 bulleted list ed Wrong character as a bulleted list "a)" after b). Change "c)"
a)~c) It should be "c)"
P48 P38 82.1.7 5" para te Sentence starting "Because there is no occurrence..." is Delete this sentence
inconsistent with ISO13849-1. or
(paragraph "No occurrence of faults that can lead to loss of the change as follows;
after bulleted safety function” is not enough to judge maximum PL. If fault exclusion is applied to subsystem of interlocking
list) devices, maximum Performance Level (PL) of entire
SRP/CS is limited to PL d.
JIP49 P38 8.3.1 2" para ed Wrong reference "Figurel12". Change to;
Figure 13
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JP50

P39

8.3.1

3 para

(paragraph
after figurel3)

te

The word "mechanically actuated position switches" is
inconsistent with title of this clause.

"mechanically actuated position switch" seems to include
Type2 interlocking devices according to Tablel, but this
clause mentions only for position switches of Typel
interlocking devices. The actuation principle of Type 1
interlocking devices is mechanical only so that it is not
necessary to mention actuation principle as
"mechanically actuated".

Change

"mechanically actuated position switches"

to

"position switches of Type 1 interlocking devices"

JP51

P39

8.3.1

4% para

(paragraph
after bulleted
list)

te

Unnecessary and wrong reference "see Figure12".
Itis clear that this sentence mentions Figure 13.

Delete "(see Figure 12)"

JP52

P39

8.3.1

NOTE

te

The figure and body text explains both D1 and D2 sense
position of guard as position switches.
The note gives alternative solution instead of using Type
1 device for guard position monitoring.

Move the note to the last para and change as follows.

NOTE D2 can be any type of position sensing
device/system of the guard.

JP53

P39

8.3.1

last para

te

The word "mechanically actuated position switches" is
inconsistent with title of this clause.

"mechanically actuated position switch" seems to include
Type2 interlocking devices according to Tablel, but this
clause mentions only for position switches of Typel
interlocking devices. The actuation principle of Type 1
interlocking devices is mechanical only so that it is not
necessary to mention actuation principle as
"mechanically actuated".

Change
"mechanically actuated position switches"
to
"position switches of Type 1 interlocking devices"

JP54

P39

8.3.1

last para

te

The description "or one mechanically actuated position
switch and on non-mechanical actuated position switch
are applied," is unnecessary and inconsistent with title of
the clause.

The objective of this clause is showing that the
combination of direct and non-direct mechanical action is
one of the effective measures to prevent CCF. Actuation
principle such as mechanical or non-mechanical is not
necessary to mention here.

Change the last paragraph to NOTE.

or

If it is necessary to mention about combination of
actuation principle, add another clause with appropriate
title.

JP55

P40

8.4

title

te

Unsuitable title "Release of guard locking device".

The requirements of this clause seem to be applied
guard locking function or devices themselves, not only for
"release".

Detection of the engaged position is important not for
releasing but for keeping locking condition for the safety.

Delete "Release of" and change the title to;
8.4 Guard locking device

JP56

P40

8.4

1% para

te

Unnecessary word "release of".
See also the comment for the title of this clause.

Delete "release of a"

JP57

P40

8.4

1% para

(last
sentence)

ed

Error of form for the sentence "are part of the SRP/CS..."
This sentence should be written as body text (not as a
contents of bulleted list).

Change form to body text
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Unnecessary word "Logical".

Delete "logical"

JP58 P40 8.5 title te h .
Single fault can be masked if the contacts connected
physically in series. Even logically series connected
contacts, fault can be detect if it is connected physically
in parallel.
JP59 P40 85 1% para te It is difficult to understand the intention of the 1% sentence | Delete the 1% sentence of 1% paragraph.
"Logical series connection of...".
Regardless of contact type (NC or NO), physically series
connected contacts are "series connection” and
physically parallel connected contacts are "parallel
connection".
JIP60 P40 8.5 1% para te Unnecessary word "logically”. Delete "logically”
o Single fault can be masked if the contacts connected
2" para physically in series. Even logically series connected
contacts, fault can be detect if it is connected physically
in parallel.
JIP61 P40 8.6.1 1% para te The word "electrical interlocking devices" is not defined. Change as follows;
This clause seems to be applied for all types of Electrical aspects for interlocking devices
interlocking devices using electrical technology.
IP62 P41 8.6.2 1% para te The word Delete "components" and mention to devices using
"power interlocking components" is not defined. electric power as follows;
In 3.31, "power interlocking" is defined without "Power interlocking devices to isolate electric power"
"components”.
This requirement seems to only be applied to power
interlocking using electric power and not applicable to
interlocking devices using pneumatic power.
P63 pa1 8.6.3 1% para te It is unclear what "interlocking applications" is intended Change to;
to. applications which used Type 3 or Type 4 interlocking
This clause seems to be applied a part of actuation devices
principles for Type 3 and 4 interlocking devices.
P64 P41 9.1 1% para te Inconsistency of order bulleted list a) and b) with Change order a) and b) as follows;
. following clause 9.2 and 9.3. a) manufactured and placed...
bulleted list For readability, the order of requirements should be b) designed and manufactured...
matched with following clause order.
IP65 P41 921 39 para ed Wrong reference "5.7.1, 5.7.2.2 and 5.7.3.2". Change to;
5.6.1,5.6.3.2 and 5.6.4.2
P66 P41 921 3 para ed Wrong reference "Figurel13" Change to;
Figurel4
P67 P42 921 4" para te Unnecessary reference "or 9.3". Delete "or 9.3"
Clause 9.2 is information for use by the manufacturer of
interlocking devices, so that it is not necessary to
mention information for use by machine manufacturer in
9.3.
P68 P42 922 m) ed Wrong reference "5.7.5.3 and 5.7.5.4". Change as;
5.6.6.3 and 5.6.6.4
P69 P42 922 Q) ed Incomplete words "in J". Change to
te in [J]
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The description "Type 2 or Type 4" is insufficient.

Add Type5 as follows;

JP70 P43 9.2.2 u) te ! ; > ;
The actuator for Type 5 interlocking devices is also coded | (Type 2, Type 4 or Type 5)
so that Type 5 should be included in this requirement.
IP71 P43 93 1 para ed Wrong reference "8.2.2" Change t0 9.2.2
IP72 P43 9.3 1% para te The requirement about Key transfer plan is only for Change as follows;
o application of Type 5 interlocking devices/systems. For the application of Type 5 interlocking devices (or
2" sentence systems), the key transfer plan shall be included in the
information for use (see also 6.5)
JP73 P44 Al2 2nd sentence ed Wrong reference "3.11". Change to;
of bulleted list | { Refer appropriate number according to intention of this 3.10 and/or 3.9
e reference.
For direct opening action, it should refer 3.10. For direct
mechanical action, it should refer 3.9.
JP74 P45 A2.2 2nd sentence ed Wrong reference "3.11". Change to;
of bulleted list | Refer appropriate number according to intention of this 3.10and/or 3.9
e reference.
For direct opening action, it should refer 3.10. For direct
mechanical action, it should be refer 3.9.
IPT5 P46 A23 NOTE ed Wrong reference "8.5". Change to;
8.2
IP76 P49 B.1.2 4% sentence ed Wrong reference "3.11". Change to;
of bulleted list | (o Refer appropriate number according to intention of this 3.10 and/or 3.9
reference.
For direct opening action, it should refer 3.10. For direct
mechanical action, it should refer 3.9.
IP77 P50 B.1.2 FigureB.2 a) te Figure B.2a) is wrong. Write-back Figure B.2 a) in ISO 14119 :2013
Figure B.2a) does not indicate "movable guard closed".
P78 P51 c1 2" para ed Wrong reference "(see also 5.4)". Delete
Clause 5.4 shows requirements for Typel and Type2 so or
te that it is not suitable to refer in this Annex. refer appropriate clause regarding Type3
JIP79 P59 F.4.1 1 para ed Wrong reference "5.7.3.3". Change to;
5.6.4.3
JPSO P77 Annex K Whole TE This annex is Technical Report (ISO/TR24119) which was | Separate this Annex K into TS and add a further
contents published according to simple majority consensus as an explanation of the relationship between DC and fault

informative document. It means that sufficient discussion
is needed when changing to IS as normative
requirements.

The current contents should be improved in the following
JP proposals.

The contents of DC and fault masking should be
explained more precisely.

Fault masking is a critical concept to evaluate DC of
SRE/CS. It should be referenced as an individual
technical specification (TS) document enriching the
explanation of DC and fault masking.

masking.
Or
leave Annex K as an informative requirement.
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Unsuitable title "Safety of machinery...".

Change as follows;

JpP81 P77 Annex K title te 8 . . )
Evaluation of fault masking for series connection of
interlocking devices

P82 P77 K1 1 para te "potential free contacts" is not defined. Refer to the proposal of additional definition in comment

See also the comment of JP16. number JP16.
P83 P77 K1 1% para te Unnecessary words (B1 to Bn). Change to
It's enough to refer Figure K.1~K.7 at the end of this
sentence. (B1 to Bnin Figure K.1 to K.7).
Or
Delete these bracketed words.
P84 P77 K1 1% para te The word "logic unit" is inconsistent of wording in the Change to;
other part of this standard. monitoring logic unit
In 6.4 and Annex G, "monitoring logic unit" is used.
Use consistent word entire document.
P85 P77 K1 1 para te Unnecessary word "(K)". Change to
It's enough to refer Figure K.1~K.7 at the end of this (Kin Figure K.1 to K.7).
sentence. Or
Delete these bracketed words.
P86 P77 K1 1% para te The wording "physical serial connections" is inconsistent | Change as follows;
with definition of "3.35.1 series connected devices ". physically connected in series
It should be written using same wordings.
P87 P77 K1 2" para te Unnecessary sentence "This guidance does not Delete the sentence.
replace...". "This guidance does not replace...".
Obviously, annex does not replace standards.
pss P77 K.1 NOTE2 te The word "logic unit" in inconsistent with the words in the | Change to;
other part of this standard. monitoring logic unit
In 6.4 and Annex G, "monitoring logic unit" is used. Use
consistent word entire document.
P89 P77 K.1 NOTE3 te "mechanical actuated position sensors" is not suitable Change to
for the NOTE.
This note implements to the meaning of mechanical This annex is not restricted to mechanical actuated
actuated position switches of type 1 and 2 interlocking position switches of Type 1 and 2 devices.
devices because the type 3 interlocking devices may be
included one of the position switches with potential free
contact.
JP90 P79-81 K1 Figure K.1 ~ te Movable guard does not point at in figures and keys. Add distinction character of movable guards in figures
K4 and key
P91 P79-81 K1 Figure K.1 ~ te The word "logic unit" is inconsistent with wording in the Change to;
K.4 other part of this standard. monitoring logic unit
o In 6.4 and Annex G, "monitoring logic unit" is used.
Key 'K Use consistent word entire document.
P92 P79-81 K1 Figure K.1 ~ te "manual reset function reset device" is not necessary to Delete "manual reset function reset device" from Figure
K.4 explain of fault masking. K.1~K.4.
Key “S" Regardless of type of reset function (auto or manual),

fault masking will occur in specific open-close sequence
of series connected contacts.
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The place of Figure K.1~K.4 is unsuitable for the

Move Figure K.1~K.4 to K.4.3.2

JP93 P79~81 | K.1 Figure K.1 ~ te A
K4 explanation.
The cabling structures showing by Figure K.1~K.4 are
necessary to understand K.4.3.2, so that these figures
should be placed in K.4.3.2.
P94 P81 K1 Figure K.4 te Inconsistency between figures and the key "B1.1, Change key to; B1, B2, B3
B1.2..".
P95 P81 K1 Figa te Cabling structure of "single arrangement" is also very Add Figures for branch and loop cabling of single
o important to apply requirements in K.4.3.2, it should be arrangement.
Tipara figured as same as Figure K.1~K.3. See attached file (Figures for single arrangement.pdf).
Figure K.4 seems to be a star cabling.
P96 P81 K.2,1 1% para te The word "safety logic controller” is inconsistent with Change to;
wording in the other part of this standard. monitoring logic unit
In 6.4 and Annex G, "monitoring logic unit" is used.
Use consistent word entire document.
P97 P81 K2.1 NOTE te Difficult to understand the contents of the Note. Move the Note before K.2,1 Principle to K.2.1 General.
Improve the contents as below.
The contents do not need to be in NOTE. Most of the
contents should be in the General statement of this K 2.1 General
clause. A common approach in designing safety-related circuits
is installation devices with potential free contacts by
series connection, e.g., multiple interlocking devices
connected to a single monitoring logic unit that performs
the diagnostics for the overall safety function.
Although in such applications, a single fault will, in most
cases, not lead to the loss of the safety function and will
be detected, in practice, problems sometimes occur.
For example, more than one movable guard will be
opened simultaneously or sequentially in the subsequent
fault finding procedure or as a part of the machine's
regular operation.
Due to the series connection of the contacts, faults in the
wiring or contacts detected by the monitoring logic unit
may be masked by the operation of one of the other
(non-faulty) in series connected devices. As a result,
the machine's operation is possible while a single fault is
present in the SRP/CS. This can, in consequence, allow
the accumulation of faults leading to an unsafe system.
Figure K.5 to Figure K.7 show examples for fault
masking in situations with movable guards with series
connected interlocking devices.
JP98 P81 K.2.2 1% para te Given sentence of K.2.2 is not sufficient to explain the Add following explanation at the beginning of this clause;

object of this clause.
It should be written what direct fault masking is before
explanation of figure.

Direct fault masking is one of the typical situations of
fault masking caused by opening and closing of the faulty
interlocking guard during the other non-faulty interlocking
guard is opening.
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JP99 P81 K.2.2 1% para te Unsuitable words for this clause "a fault masking:'. C_hange to; _
The type of fault masking should be clearly mentioned direct fault masking
here.
JP100 P82 K.2.2 Figure K.5 te Inconsistency of distinction characters for figures _ Change' _ _
“5.1~5.6” and keys “1.1~1.6” in the other part of this 5.1~5.6 in figures and 1.1~1.6 in keys
whole part standard. to;
Almost all figures other than this annex, characters for a) ~f)
distinction of each figures in the same number of figures
are written in a), b), ¢) (not in number).
Use consistent description entire document.
JP101 P82 K.2.2 Figure K.5 te In Figure 5.3 and 5.4 o _ ‘ Delete the mark ("!" in red circle) from 5.3 and 5.4.
. The mark suggesting that monitoring logic unit detects
figure 5.3, 5.4 fault ("!" in red circle) in 5.3 and 5.4 is not suitable.
From 5.2 to 5.4, interlocking guard B.2 keeps opening so
that input signal to unit K also keeps OFF-state without
detection fault.
IP102 P82 K.2.2 Figure K.5 te Th_e key "D1 In_itial fault" and "D2 Second fault" are not Add D1, D2 on figures
) pointed at on figures.
figures
JP103 P82 K.2.2 Figure K.5 te The key "(-:1, C2, C3 Movable gual’ds with inter_locking Add C1~C3to ﬁgures
) devices with potential free contacts” are not pointed at on
figures figures.
JP104 P82 K.2.2 Figure K.5 te No keyS to eXpIain B.1.1~B.3.2. Add fO”OWing description as a key,
B1.1,B1.2, B2.1, B2.2, B3.1, B3.2
keys Interlocking devices with potential free contact
JP105 P82 K.2.2 Figure K.5 te "Manyal reset functiqn device" is not necessary to Delete "manual reset function reset device" from figures
) explain of fault masking. and the key.
figures Regardless of type of reset function (auto or manual),
keys fault masking will occur in specific open-close sequence
of series connected contacts.
JP106 P82 K.2.2 Figure K.5 te The key "B" is inconsistent with ﬁgUreS. tc;hﬁ(rlge “B”in key
(0}
keys
IP107 P82 K22 Figure K.5 te The word “Logi_c unit" is inconsistent with wording in the Char_]ge_ to; ' _
other part of this standard. monitoring logic unit
keys In 6.4 and Annex G, "monitoring logic unit" is used.
Use consistent word entire document.
JP108 P82 K.2.3 1% para te Given Sentence of K.2.3 is not sufficient to explain the Add following explanation at the beginning of this clause;

object of this clause.
It should be written what "unintended reset of fault" is
before explanation of figure.

Unintended reset of the fault is another typical situation
of fault masking. The initially detected fault of the faulty
interlocking guard is reset by the opening of the non-
faulty interlocking guard.
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JP109 P83 K.2.3 Figure K.6 te Inconsis’t’ency of distinction Sharacters for figures Change .
“6.1~6.7" and keys “2.1~2.7” in the other part of this 6.1~6.7 in figures and 2.1~2.7 in keys
whole part standard. to;
Almost all figures other than this annex, characters for a) ~g)
distinction of each figures in the same number of figures
are written in a), b), c) (not number).
Use consistent description entire document.
JP110 P83 K.2.3 Figure K.6 te Th_e key "D1 Iqitial fault" and "D2 Second fault" are not Add D1, D2 on figures
) pointed at on figures.
figures
IJP111 P83 K.2.3 Figure K.6 te The_ key Cl C2, C_3 Movable guards with inter_locking Add C1~C3 to figures
) devices with potential free contacts" are not pointed at on
figures figures.
IP112 P83 K.2.3 Figure K.6 te No keys to explain B.1.1~B.3.2. Add following description as a key;
B1.1,B1.2,B2.1, B2.2, B3.1, B3.2
keys Interlocking devices with potential free contact
IP113 P83 K.2.3 Figure K.6 te “Manl_JaI reset functiqn device" is not necessary to Delete "Manual reset function device" from figures and
) explain of fault masking. key,
figures Regardless of type of reset function (auto or manual),
keys fault masking will occur in specific open-close sequence
of series connected contacts.
The existence of manual reset function makes reader
confused with the difference between "reset function" as
a safety function of SRP/CS and "reset" of faulty
condition noticed by monitoring logic unit
IP114 P83 K.2.3 Figure K.6 te Figur(_a 6.6 and Key 2.6 is not necessary to explain fault Delete
) masking. figure 6.6 and key 2.6 .
figures Regardless of type of reset function (auto or manual),
keys fault masking will occur in specific open-close sequence
of series connected contacts.
JP115 P83 K.2.3 Figure K.6 te The key "B" is inconsistent with figures. tchipe to “B” in key
(0}
keys
IP116 P83 K23 Figure K.6 te The word “Logi_c unit" is inconsistent with wording in the Char_]ge_ to; ' _
other part of this standard. monitoring logic unit
keys In 6.4 and Annex G, "monitoring logic unit" is used.
Use consistent word entire document.
IP117 P83 K.2.4 1% para te Gi\_/en sentt_ence of K.2.4 is not sufficient to explain the Add following explanation at the beginning of this clause;
object of this clause.
It should be written what "cable fault with unintended Cable fault with unintended reset is one of the patterns of
reset" is before explanation of figure. unintended reset of the fault in K.2.3.
JP118 P84 K.2.4 Figure K.7 te Inconsistency of distinction characters for figures _ Change' _ _
“7.1~7.7" and keys “3.1~3.7” in the other part of this 7.1~7.7 in figures and 3.1~3.7 in keys
whole part standard. to;
Almost all figures other than this annex, characters for a) ~g)

distinction of each figures in the same number of figures
are written in a), b), ¢) (not number).
Use consistent description entire document.
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The key "D3 Initial fault" and "D4 second fault" are not

Add D3, D4 on figures

JP119 P84 K.2.4 Figure K.7 te " !
) pointed at on figures.
figures
JP120 P84 K.2.4 Figure K.7 te The key "C1, C2, C3 Movable guards with interlocking Add C1~C3 to figures
devices with potential free contacts" are not pointed at on
figures.
IP121 P84 K.2.4 Figure K.7 te No keys to explain B.1.1~B.3.2. Add following descriptions as a key;
B1.1, B1.2, B2.1, B2.2, B3.1, B3.2
keys Interlocking devices with potential free contact
IP122 P84 K.2.4 Figure K.7 te "Manual reset function device" is not necessary to Delete "Manual reset function device" from figures and
. explain fault masking. key,
figures Regardless of type of reset function (auto or manual),
keys fault masking will occur in specific open-close sequence
of series connected contacts.
The existence of manual reset function makes reader
confused with the difference between "reset function" as
a safety function of SRP/CS and "reset" of faulty
condition noticed by monitoring logic unit
JP123 P84 K.2.4 Figure K.7 te Figure 7.6 and Key 3.6 are not necessary to explain fault | Delete
. masking. figure 7.6 and key 3.6 .
figures Regardless of type of reset function (auto or manual),
keys fault masking will occur in specific open-close sequence
of series connected contacts.
IP124 P84 K2.4 Figure K.7 te The key "B" is inconsistent with figures. Change “B” in key
keys oK
JP125 P84 K.2.4 Figure K.7 te The word "Logic unit" is inconsistent with wording in the Change to;
other part of this standard. monitoring logic unit
keys In 6.4 and Annex G, "monitoring logic unit" is used.
Use consistent word entire document.
IP126 P85 K.3 title ed There is no body text under K.3. Delete title.
IP127 P85 K.4.1 1% para te The wording "serial wiring" is inconsistent with definition Change as follows;
of "3.35.1 series connected devices ". series connection
It should be written using same wordings. of
IP128 P85 K.4.1 2" para te The word "achievable DC" makes the scope of limiting Change as follows;

DC ambiguous.

It should be clearly specified here as "achievable DC of
interlocking devices" and the limitation of DC for the "In"
parts of SRP/CS. No need to be stated PL here to avoid
confusion.

Possible fault masking may lead to a fault accumulation
therefore the achievable DC of interlocking devices shall
be estimated using one of the methods described in
K.4.2 and K.4.3. Therefore, Nevertheless-the-maximum-
achievable-PLis limited-to-PL-d-and-the maximum
achievable DC is limited to medium.
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IP129 P85 K41 NOTE te The NOTE is hard to understand. Improve the contents. Change to,
Random and systematic failures cannot be completely
identified. Therefore, any degradation of the
diagnostics function will result in an increased probability
of dangerous failures. It is not acceptable for the SRP/CS
required for higher PL and DC for risk reduction.
JP130 P85 K.4.2 1% para te 1st paragraph is insufficient to explain what the simplified | Change as follows;
method is and how to use the Table K.1. Table K.1 provides the maximum achievable DC and
fault masking probability level (FM) according to number
of series connected devices. Maximum achievable DC in
this table can be applied as simplified method to
determine DC of interlocking function. If the maximum
achievable DC does not satisfy required level to achieve
PLr or required SIL for the subsystem of interlocking
function, FM and the regular method according to K.4.3
are applicable.
JP131 P85 K.4.2 1% para te The word "masking” is inconsistent with the other partof | Change to;
this annex. fault masking
Use defined word "fault masking"
IP132 P85 K.A4.2 Table K.1 te The title of TableK.1 is not suitable. Change title of K.1 as follows;
. Table K.1 shows not only maximum achievable DC but Maximum achievable DC and Fault masking probability
title also FM. level
"(simplified)" is not necessary.
IP133 P85 K42 Table K.1 te For column "Number of frequently used movable guards" | Delete the first column "Number of frequently used
It is difficult to understand why DC of the frequently used | movable guards"
column guards is degraded.
Number of It is true that time to failure of frequently used guards is
frequently shorter than rarely used guards, however it is also true
used movable that probability of detection of the failure before
guards accumulation of frequently used guards is higher than
rarely used guard because usually diagnostic function
works on demand of opening of the guard.
IP134 P85 K42 Table K.1 te For the title of column "Guard monitoring" Change title of column as follows;
column It is difficult to understand what the number in this column | Number of series connected devices
"Guard S
monitoring"
JIP135 P85 K.4.2 Table K.1 te For the column "Fault masking probability level (FM)" Add NOTE before the table as follows;
B It is difficult to understand the meanings of FM in this NOTE Fault masking probability level (FM) according to
column "Fault table. Table K.1 is used for regular method in K.4.3.
masking
probability
lever (FM)"
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No description about footnote c in the table.

Add footnote "c" in “Guard monitoring” and change to the

JP136 P85 K.4.2 Table K.1 te footnot foll
footnote ¢ ootnote as follows.

A number of series connected devices may be reduced

by one level for each of the following conditions met:

- When the minimum distance between any of the
guards, which series connected devices are
attached, is more than 5 m, or

-When none of the movable guards, which series

connected devices are attached, cannot directly

reachable.
IP137 P85 K.4.2 Table K.1 te F(_)r fo_o‘tnote "d" and "e". _ _ Delete footnote d and e
It is difficult to understand the intention of these
Footnote d explanation.
and e Designer of interlocking system consider requirements of
this clause because of the possibility of fault masking is
exist. That means every situation considering fault
masking are in the situation there are the foreseeable
fault masking.
So that this note seems that it is not necessary to
consider this table when any kind of fault masking is
foreseeable
JP138 P85 K.4.3.1 1% para te Error of form at the first par_e_lgraph. _ Change form of th_e sentence "The probability of fault
o The sentence "The probability of fault masking..." should masking..." as plain text.
1% sentence be the plain text.
IP139 P85 K.4.3.1 1% para te Error of form at the first pa_ragraph. _ Cha_nge form of the words "number of series connected
« The words "number of series connected devices" should devices" as bulleted list.
1% sentence be a one of the bulleted lists.
JP140 P86 K.4.3.1 1% para te For 2nd sentence of bulleted list "actuation frequency of Delete this sentence.
nd each movable guard”
2" sentence It is difficult to understand why DC of the frequently used
of bulleted list guards degraded.
It is true that time to failure of frequently used guards is
shorter than rarely used guards, however it is also true
that probability of detection of the failure before
accumulation of frequently used guards is higher than
rarely used guard because usually diagnostic function
works on demand of opening of the guard.
See also the comment for column “"number of frequently
used movable guards" in Table K.1
IP141 P86 K4.3.1 last para te The word "fault masking probability (FM)" is inconsistent Change as follows;

with Table K.1 and K.4.3.2.
In Table K.1 and K.4.3.2, FM is descr bed as "fault
masking probability level".

fault masking probability level (FM)
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IP142 P86 K.4.3.2 1% para te Unsuitable words "switch arrangement”. Change to; . _ _
« In 3.35.5 and 3.35.6, single and redundant arrangement application of contacts of interlocking devices
1% sentence are defined as application. So that It should be written by
using "application" The maximum achievable DC depends on the fault
masking probability level (FM) and the type of cabling
used in combination with the sw
application of contacts of interlocking devices and the
diagnostic capabilities of the overall system to detect
faults.
IP143 P86 K.4.3.2 1 para te Insufficient explanation "diagnostic capability". Add wor(_js as foII_o_v_vs; _
s diagnostic capabilities represented by the types of signal
1% sentence It should be explained that diagnostic capabilities are evaluation techniques of redundant channels.
determined by the way of signal evaluation of redundant
channels in Table K.3 to K.5. The maximum achievable DC depends on the fault
masking probability level (FM) and the type of cabling
used in combination with the switch-arrangement-
application of contacts of interlocking devices and the
diagnostic capabilities represented by the types of signal
evaluation techniques of redundant channels of the
overall system to detect faults.
IP144 P86 K.4.3.2 1 para te Unsm_JitabIe words "of the_ oyt_erall sys_tem". Delete "of the overall system"
< In this annex, target for limiting DC is only for subsystem
1% sentence of interlocking device. The word "overall system" is The maximum achievable DC depends on the fault
suggestive of entire SRP/CS including subsystem of masking probability level (FM) and the type of cabling
interlocking device so that is not suitable. used in combination with the switch-arrangement-
application of contacts of interlocking devices, and the
diagnostic capabilities represented by the types of signal
evaluation technigues of redundant channels-ef-the-
overall-system-to-detectfaults.
IP145 P86 K.4.3.2 1 para te _The last sentence "Different types of switches are not...". Delete the sentence.
is not necessary.
Diagnostic methods are different with types, but
difference of type itself are not directly related to DC.
So that it is not necessary to mention the types of
interlocking devices here.
JP146 P86-88 K.4.3.2 Table K.3 ed Wrong.numbering of Table. Change numbers of each Tables
There is no Table K.2 so that Table K.3 to K.5 should be
Table K.4 Table K.2 to K.4.
Table K.5
IP147 P86-88 K.4.3.2 Table K.3 te ];ggrr)ecizbilr;rclgpsistency between "multicore cable" and (I?relete "Loop" and related description in each table.
Table K.4 According to Figure K.3, it cannot be use multi-core cable | Delete "multicore" from title of each table
Table K.5 for loop cabling.
title If there are intention to mention only for multicore cable,

the description of "loop" is not suitable. If there are not
such kind of intention, the title of table K.3-K.5 is not
suitable.
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JIP148 Ps6-88 | K4.3.2 Table K.3 te Unsuitable title of column "position switch arrangement”. | Change to;
In 3.35.5 and 3.35.6, single and redundant arrangement Application of contacts of interlocking devices
Table K.4 are defined as application. So that the title of column
Table K.5 should indicate application.
Column of
“position
switch
arrangement”
IP149 P86-88 K.4.3.2 Table K.3 te There is no sufficient explanation of the column "Signal Add following sentence before NOTE in this clause;
evaluation of redundant channels with" of Table K.3 to
Table K.4 K.5. The types of signal evaluation technigues of redundant
Table K.5 It should be explained in this clause how to estimate the channels are determined by the diagnostic function of the
Column of types of signal evaluation techniques and which types of | monitoring logic unit.
“Signal techniques should be considered. There are three types of signal evaluation techniques as
evaluation of follows; ) ) o S
redundant - same polarity, which monitoring logic unit evaluates
channels redundant signal using the same supply voltage
with” - inverse polarity, which monitoring logic unit evaluate
redundant signal using supply voltage and the ground
voltage
- dynamic signals, which monitoring logic unit evaluates
redundant signal using dynamic signals generated by
test pulses, frequency modulation or other techniques.
JP150 Pss K5 Whole part te The place of clause "K.5 Avoiding fault masking" is not Move K.5 to after K.2.1
suitable.
It is very important for designers of interlocking system to
judge the necessity of evaluation of fault masking so that
methods for avoiding fault masking should be written
followed by K.2.1.
JP151 P88 K5 Bulleted list te Insufficiently list of the method for avoiding fault masking. | Add bulleted list following methods;

Fault exclusion can be one of the applicable solutions to
avoid fault masking.

- use protected cable and /or change wiring structure to
allow fault exclusion of cable (see Table D.4 in
1SO13849-2:2012)

- use interlocking devices manufactured taking condition
of fault exclusion for mechanical parts into account (see
Table A.4 in ISO13849-2:2012)

- use interlocking devices with direct opening action for
fault exclusion of un-opening of contact (see Table D.8 in
1SO13849-2:2012)

70




Clause K.6 should be independent annex.

Change clause K.6 as follows;

JP152 P88 K.6 Whole part te
Annex X
Application examples in an integrated machinery system
(Informative)
JP153 P89 K.6.1 2 para te The word. "sensor" is not suitable. Change to;
(under Figure The object of this standard is not sensors but interlocking | interlocking device
K.8) devices.
1% sentence
of bulleted list
JIP154 P89 K.6.1 2" para te The word "logic unit" is inconsistent with wording in the Change to;
(under Figure other part of this standard. monitoring logic unit
K.8) In 6.4 and Annex G, "monitoring logic unit" is used.
39 sentence Use consistent word entire document.
of bulleted list
JP155 P90 K.6.1 4" para ed Wrong reference "K.2". Change to;
15 and 2 There is no Table K.2 Table K.1
sentence of
bulleted list
JIP156 P90 K.6.1 7 ghand 9 | te For the sentence starting "Otherwise,..." to "The resulting | Delete the sentence starting "Otherwise,..." to "The
pa’ra maximum achievable DC..." resulting maximum achievable DC..."

It is difficult to understand what the difference with
previous explanation is.

There is only difference with reference column of Table
K.1 (column of Maximum Achievable DC or column of
FM), however explanation is almost same so that it is
very confusing for reader.

or
Change as follows;

Otherwise, if the maximum achievable DC in Table K.1
directly applied, the DC limited to "low", regardless of
cabling structure and diagnostic method.
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See comment on JP137.

Delete the last paragraph.

JP157 P90 K.6.1 Last para te e .
it is not necessary to consider the footnote d of TableK.1.
JP158 P91 K.6.2 2" para te The word. "sensor" is not suitable. Change to;
(under Figure The object of this standard is not sensors but interlocking | interlocking device
K.8) devices.
1% sentence
of bulleted list
JIP159 P91 K.6.2 2" para te The word "logic unit" is inconsistent with wording in the Change to;
(under Figure other part of this standard. monitoring logic unit
K.8) In 6.4 and Annex G, "monitoring logic unit" is used.
Use consistent word entire document.
3" sentence
of bulleted list
JP160 P91 K.6.2 4" para ed Wrong reference "Table K.2". Change to;
There is no Table K.2 Table K.1
1% sentence
(before
bulleted list)
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Wrong reference "Table 2".

Change "Table 2" to "Table K.1"

JP161 P91 K.6.2 4" para te ¢
« Suitable table seems to be Table K.1. or
1% sentence delete "Table2" if the sentence before these bulleted list
of bulleted st mention to Table K.1
IP162 P92 K.6.2 7h ghand 9 | te For the sentence starting "Otherwise,..." to "The resulting | Change as follows and MOVE the following sentence to
pa’ra maximum achievable DC is limited to “medium”, despite “The resulting fault masking probability level is =1.”
how the interlocking devices are cabled and their signals
evaluated." Otherwise, if the maximum achievable DC in Table K.1
It is difficult to understand what the difference with directly applied, the DC limited to "medium"”, despite how
previous explanation is. the interlocking devices are cabled and their signals
There is only difference with reference column of Table evaluated.”
K.1 (column of Maximum Achievable DC or column of
FM), however explanation is almost same so that it is Delete the following sentences.
very confusing for reader.
IP163 P93-95 L1141 Figure L.1 te In Figure L.1~L.6, the numbers for explanation are Add numbers on figures and keys of Figure L.1~L.6.
~L.6 missing on the figures and keys.
figures
keys
IP164 P95 L1.1.2 Figure L.7 te There are no keys to explain A and B in figures. Add explanations for A and B as keys.
key
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Hikk4 . Safety of machinery — Relationship with 1ISO 12100 — Part 1:How 1SO 12100 relates to
type-B and type-C standards
24 WGH
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C. COXENHNESE
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# 4—19 1SO/CD13855 ® H ¥k

1 Scope

2 Normative references

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions 3.2 Symbols and abbreviated terms
3.2.1 Symbols
3.2.2 Abbreviated terms

4 Methodology

4.1 General 4.3.3 Dimensions within the safeguarded space where
4.1.1 Static and dynamic separation distances persons can remain undetected

4.1.2 Access by persons 4.3.4 Specific requirements for ESPE

4.2 Assumptions 4.4 Reaching distance to safety-related manual control
4.3 Consideration of whole body access devices

4.3.1 General 4.5 Specific procedure for ESPE

4.3.2 Openings defined by the physical obstruction 4.6 Speed and Separation Monitoring

5 Separation distance calculation

5.1 General 5.5.1 General

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

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

5.4 Overall response time T 5.6 Supplemental distance factors

5.5 Reaching distance factors associated with a protective | 5.7 Verification of the separation distance
device DDS

6 Dynamic separation distance

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

7 Consideration of the direction of approach to a detection zone

8 Orthogonal approach to a detection zone

8.1 Determination of the reaching distance for an orthogonal | 8.3.5 Multiple beams

approach to a detection 8.3.6 Indirect approach — Path restricted by obstacles

zone 8.4 Reaching under a vertical detection zone

8.2 Reaching over a vertical detection zone 8.4.1 General

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

structures 8.4.3 Reaching under a vertical detection zone with lower
8.2.3 \ertical detection zones with additional protective i edge height

structures 20 mm < (de + HDB) <40 mm

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

8.3.2 Reaching through a detection zone with effective { and HDB < 300 mm

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

detection capability 20 mm < de < 55 mm 8.5 Cycle re-initiation of machine operation employing

8.3.4 When determining an acceptable location of an i active opto-electronic protective devices with control
SRMCD in accordance with 4.4, this approach applies. | function

Reaching through a detection zone with effective detection
capability 70 mm < de < 120 mm
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9 Parallel approach to a detection zone

9.1 General
9.2 Height of a detection zone for a parallel approach
9.3 Reaching over a detection zone for a parallel approach

9.4 Depth of a detection zone for a parallel approach
9.5 Distance from the edge of the detection zone to the
nearest obstruction

10 Two-hand control actuating devices

10.1 Two-hand control actuating devices without shrouds

i 10.2 Two-hand control actuating devices with shrouds

11 Single control actuating devices

11.1 Single hand control actuators

| 11.2 Single foot control actuators

12 Interlocked movable guards

12.1 General
12.2 Interlocking devices without guard locking
12.2.1 General

12.2.2 Calculation of the opening size e for interlocked
movable guard with interlocking

device with rotary cam actuated position switch

12.3 Interlocking devices with guard locking

13 Pressure-sensitive edge/bumper devices

13.1 General
13.2 Device profile selection for quasi-static contact

13.3 Device profile selection for transient contact

Annex A (informative) Achieving intended risk reduction

intended risk reduction

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

B.1 General

B.2 Machine test conditions

B.3 Test interval and measurement procedure

B.4 The information listed above should be included with
the documentation of the calculated separation distance S.
Fault conditions

B.5 How to calculate the overall response time T to achieve
the intended risk reduction

B.6 Example measurement analysis — Calculating the
standard deviation

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

risk reduction

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

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

E.1 Variables introduced in Clause 4
E.2 Variables introduced in Clause 5
E.3 Variables introduced in Clause 6
E.4 Variables introduced in Clause 7
E.5 Variables introduced in Clause 8

E.6 Variables introduced in Clause 9
E.7 Variables introduced in Clause 12
E.8 Variables introduced in Clause 13
E.9 Variables introduced in Annex F

risk reduction

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

F.1 General

F.2 Elements of the overall response time T

F.2.1 General

F.2.2 Reaction time of the input tl

F.2.2.1 General

F.2.2.2 Time associated with power-operated guards t3

F.2.3 Reaction time of the SRP/CS logic tL

F.2.4 Reaction time of the SRP/CS output tO

F.2.5 Reaction time of the machinery tM

F.2.6 Time associated with tolerance factor of the machinery
tF

F.3 Using devices for measuring the overall response time
F.4 Applying the overall response time to interlocking
guards with guard locking

Annex G Explanations of the Formulae and Values used within the Standard
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% WG3
A 8%
ZOBEIE, XA MADRTEBY . BRI OZ S TIE RS, MEAEEY AT LOZEMEIT
BT 2B ThH D, WIS 1ISO/TC184 THAFE S 41, 1994 FRIZFAT S N7z, £ D%, 1SO/TC199

76



(B S, 1SO/TCL99/WG3 TITIUNTH 2 D BUEIERE ATV, 2007 AT BT AN FEAT S 4L

776

Z DR OWN TR, B A IR ELE I TTON TV W OO, 9 TIZ ISO/TCL99 2B

THEFEZFMT D5 L NRODHNTED,
ENED BTV D,

HAN S22 L7~ ISO/TR22053 & & H 12, FDffE

WENEIZOWTIE, ANSIB11.20 2 _X— R |ZEfi LTV . £EMBEZICUMF SN T3 IMS

(MEAPEL AT L) OFEFOLER Ex=EHLTWD,
B. ¥ EREE#E A (WD YERERRE)
CIB = WD WG3 CD DIS | FDIS | IS
« HAFR : 2019-04~07 * WG3 THWE | - covid-19 DIz L v, ik,
- [\ AR VEZESENE - 2020 4F 12 AR, F7- 2021
CFERL AR £33 HICREETE
C. IS011161:2007 HET D A FItE

NEIZOWTIE, WD EBETHD . KIEIZER
Bk (#4—20) OHr%ERT,

SENDHAREMENE N0, 22 TIREREHE AL

+ 1SO 11161 (Zxt)& 9 5 ANSI B11.20 (Safety Requirements for Integrated Manufacturing System) %

NR—2 L35,
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1 Scope

2 Normative references

3 Terms and definitions

3.1 integrated machinery system IMS
3.2 component machine

3.3 integrator

3.4 local control

3.5 blanking

3.6 muting

3.7 safeguarded space

3.8 span-of-control

3.9 zone

3.10 control zone

3.11 detection zone

3.12 task zone

3.13 user

3.14 manual mode

3.15 specific mode

3.16 protective stop

3.17 whole body access
3.18 smart manufacturing

4 Strategy for risk assessment and risk reduction

4.1 General

4.2 Risk assessment with layout analysis

4.2.1 Specification of the limits and intended use of the IMS
4.2.2 Determination of the task

4.2.3 Identifying hazardous situations

4.2.4 Risk estimation and risk evaluation

4.3 Risk reduction

4.4 Verification and validation of the protective measures
4.5 Documentation
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5 Risk assessment with layout analysis

5.1 Specifications of the IMS

5.1.1 Limits

5.1.2 Functionality

5.1.3 Layout analysis

5.2 ldentification of tasks and associated access requirments
5.2.1 Determination of work task(s)

5.2.2 Task zone(s)

5.2.3 Space requirements of the IMS

5.2.4 Access to the IMS

5.3 ldentification of hazards and hazardous situations

5.3.1 General

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

5.3.3 Hazardous situations due to the location of the
equipment

5.3.4 Hazardous situations due to the path

5.4 Risk estimation

5.5 Risk evaluation

5.6 Risk reduction

6 Inherently safe design measures

6.1 General
6.2 Space requirements

6.3 Design
6.4 Functional analysis

7 Safeguarding and span-of-control

7.1 Electrical equipment requirements

7.2 ldentification of control zones

7.3 Safeguarding of task zones

7.3.1 General

7.3.2 Task zone interface

7.3.3 Safeguarding of access path interface

7.3.4 Safeguarding the interface between the flow of
materials

7.4 Span-of-control

7.4.1 General

7.4.2 Devices having a span-of-control

7.4.3 Functional safety performance requirements

7.4.4 dentification of span(s)-of-control

7.5 Start/restart

7.6 Modes

7.6.1 General

7.6.2 Mode selection

7.6.3 Automatic mode(s)

7.6.4 Manual mode(s)

7.6.5 Specific mode(s)

7.7 Safeguards

7.7.1 Selection and implementation of safeguards

7.7.2 Requirements for guards

7.7.3 Requirements for protective devices

7.8 Protective measures when safeguards are suspended

7.8.1 General

7.8.2 Other protective measures

7.8.3 Determining other protective measures

7.8.4 Status indication

7.8.5 Suspension of safeguards of automatically operating
equipment

7.9 Muting and blanking

7.10 Automatic selection of active detection fields

7.11 Control

7.11.1 General

7.11.2 IMS control system

7.11.3 Cyber security

7.11.4 Local control

7.12 Whole body access

7.12.1 General

7.12.2 Isolation and energy dissipation

7.12.3 Prevention of undetected presence of person(s) within

the safeguarded space

7.12.4 Manual reset

7.12.5 Location of safety-related manual control devices

7.12.6 Inhibit function

7.12.7 Interlock devices capable of internal opening

7.12.8 Supplementary release of guard locking devices

7.12.9 Initiation warning system

7.13 Emergency stop

7.14 Measures for the escape and rescue of trapped persons

8 Information for use

8.1 General

i 8.2 Marking

9 Validation of the design

9.1 Validation that the design meets the requirements

i 9.2 Validation of the protective measures

10 Documentation

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

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

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

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

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

Annex D (normative) Specific mode

D.1 General

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

Annex E (normative) Automatic selection of active detection

fields

E.1 General requirements

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

Annex F (normative) Further details on initiation warning systems

F.1 General
F.2 Warning period

F.3 Permissive period

Bibliography
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respect to the approach speeds B OO B 8D
of parts of the human body
10 1SO13856-1:2013 Safety of machinery - Pressure- | JIS B 9717-1:2011 Mo - £
(Ed2) sensitive protective devices - WA etEm - 1
gar?l:Genderal princifples for R v B RO
esign and testing of pressure- 2=
sensitive mats and pressure- E?*ﬁﬂ? N 7®”+&
sensitive floors OB 7235 O — M
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 | 1SO13856-3:2013 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
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instruction handbook —
principles for design and
selection

JSB9719 & LT, fE

.

EIFRRE G JIS
&= BRES gk BHRES b5 X E2E
13 | 1S013857:2019 Safety of machinery - Safety Edl (k&35 IS 1T | Moz - kR
(Ed2) distances to prevent danger JIS B 9718:2013 K12 R OVF 233
zones b_eing reached by the_ B LRI AT
upper limbs and the lower limbs ¥ 5 A B
14 | 1S014118:2017 Safety of machinery - EBdl iZxfIs3 2 S 1T | BdEoL M - TH
(Ed2) Unexpected start-up JIS B 9714:2006 L7Z2WEE DBA IR
15 | 1SO14119:2013 Safety of machinery - JIS B 9710:2019 Mo D22 - T—
(Ed2) Interlocking devices associated KA v Z—n sy 7 dEE -
with guard - Principles for ST OSERIR D 72 D D —
design and selection sk I
16 1S014120:2015 Safety of machinery — Guards - | JIS B 9716:2019 HEoze—H—FK
(Ed2) General requirements for the —[EER S O A Eh
design and construction of fixed I — RO K OEED
and movable guards 724 DR HIE
17 | 1SO14122-1:2016 Safety of machinery - Ed1 (ZxbE3 2 IS I3 | SOt - B
(Ed2) Permanent means of access to JIS B 9713-1:2004 HHAD BT R -
machinery-Part1:Choice of a B BIEEOHD 2
fixed means of access between TR O B s DIRIR
two levels
18 | 1SO14122-2:2016 Safety of machinery - Ed1 12t d 5 IS 1L | BMIEOZ2ME - HEhK
(Ed2) Permanent means of access to JIS B 9713-2:2004 DR TR -
machinery-Part2:Working W2 MRS TT b
platforms and walkways 7 o — % O RS
19 | 1S014122-3:2001 Safety of machinery - Edl (X35 IS 1T | M 022 et - Bk
(Ed2) Permanent means of access to JIS B 9713-3:2004 A~ HRPST TE -
machinery - PartS:Sairs,_ W3R BEEy. BEL T
stepladders and guard-rails HOBH# S <
20 | 1SO14122-4:2016 Safety of machinery - Ed1 (/S35 NS 13 | ozt - BEb
(Ed2) Permanent means of_ access to JIS B 9713-4:2004 DR T TR -
machinery - Part4:Fixed ladders WA EEEL S
21 | 1S014123-1:2015 Safety of machinery - Ed1 (Z/ET % IS 13 | ozt - B
(Ed2) Reduction of risks to health JIS B 9709-1:2001 SR S A G
from hazardous substances HIZ X DflE~D Y 27
emitted by machinery - art IS - 91 -
:Principles and specifications ozt -
for macﬁinery maﬁufacturers iﬁ%ﬁ%@t DO K
[ONERES
22 | 1S014123-2:2015 Safety of machinery - EdL IZRHET 2 IS 1T | BIRDZ M - iR
(Ed2) Reduction of risks to health JIS B 9709-2:2001 SR S A G
from h;zt)ardoush§ubstan<;es , BN L D EEA~D Y R Y
emitted by machinery - Part2: N v
Methodology leading to gﬂégﬁﬂf;j;[if*?&
verification procedures e Al
23 1S014159:2002 Safety of machinery - hygiene
(Ed1) requirements for the design of — —
machinery
24 | 1S019353:2019 Safety of machinery - Fire
(Ed3) prevention and protection - o
25 | 1SO/T19837:2018 Safety of machinery - Trapped
(Ed1) key interlocking devices - o o
Principles for design and
selection
26 | 1SO20607:2019 Safety of machinery —

B D 2 A M- B A
W E-R T B O IR D 72
DHOJFHI
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27

1S021469:2006
(Ed1)

Safety of machinery -
Lubricants with incidental
product contact - Hygiene
requirements

28

1S029042-1:2008
(Ed1)

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

29

1S029042-2:2009
(Ed1)

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

30

15029042-3:2009
(Ed1)

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

31

1S029042-4:2009
(Ed1)

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

32

15S029042-5:2010
(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

33

15029042-6:2010
(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

34

1S029042-7:2010
(Ed1)

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

35

1S029042-8:2011
(Ed1)

Safety of machinery -
Evaluation of the emission of
airborne hazardous substances -
Part 8: Room method for
measurement of the pollutant
concentration parameter
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(Ed1)

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

B G JIS
&5 HHES AT HHES HHEATH
36 | 1SO29042-9:2011 Safety of machinery -
(Ed1) Evaluation of the emission of .
airborne hazardous substances - o
Part 9: Decontamination index
37 | 1SO Guide 78:2012 Safety of machinery - Rules for
(Ed1) drafting and presentation of — —
safety standards
38 | ISO/TR14121-2:2012 Safety of machinery - Risk
(Ed1) assessment - Part2 : Practical _ .
guidance and examples of
methods
39 | ISO/R22053:2021 Safety of machinery -
(Ed1) Safeguarding supportive system o o
40 | ISO/TR22100-1:2015 Safety of machinery -
(Ed1) Relationship with SO 12100 - o _
Part 1: How I1SO 12100 relates
to type-B and type-C standard
41 | ISO/TR22100-2:2013 Safety of machinery -
(Ed1) Relationship with 1SO 12100 - o o
Part 2: How ISO 12100 relates
to 1SO 13849-1
42 | ISO/TR22100-3:2016 | Safety of machinery -
(Ed1) Relationship with 1SO 12100 -
Part 3: Implementation of — —
ergonomic principles in safety
standards
43 | ISO/TR22100-4:2018 | Safety of machinery - HekiE o0 224 — IS
(Ed1) Relationsh_ip with ISO 12_100 - B9700 & OREHE — 15 4
Part 4: Guidance to machinery TR B 0039-4:2021 L MR LSS T
manufacturers for consideration =
of related IT-security (cyber ¥ )T A EESE
security) aspects 15120 OFRE
44 | ISO/TR22100-5:2021 | Safety of machinery -
Relationship with 1SO 12100 - o o
Part 5: Implications of artificial
intelligence machine learning
45 | ISO/TR24119:2015 Safety of machinery -
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(1S013851) K& JISB 9719 (1S020607) ZHiV LiF7=72%, TR B 0039-4 [IHITHFFODH L 7
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T, WEEEIZR BB ke T 5 2 & &7 o7,
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