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1SO13849-1:2015 TREHR=NSFH ISO/2™ DIS13849-1 TEHIN D HE
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3.1.1 safety—related part of a control | 3.1.1 safety—related part of a control system SRP/CS
system/SRP/CS

— 312 3.1.3 safety requirement specification SRS
specification containing the requirements for the safety functions that
have to be performed by the safety related control system in terms of

characteristics of the safety functions (functional requirements) and

required performance levels
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[SOURCE: IEC 61508-4:2010, 3.5.11 and 3.5.12, modified, NOTE
added]

3.1.2 category 343 3.1.4 category
3.1.3 fault 314 3.1.8 fault

3.1.5 3.1.9 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

3155 3.1.11 permanent fault

fault of an item that persist until an action of corrective maintenance is
performed

[SOURCE: IEC 60050-192:2015]

3.1.4 failure

3:1:6 3.1.10 failure

3.1.5 dangerous failure

347 3.1.12 dangerous failure

3.1.6 common cause failure/CCF

3.1.8 3.1.13 common cause failure CCF

3.1.7 systematic failure

319 3.1.14 systematic failure

3.1.8 muting 3410 3.1.15 muting

3.1.9 manual reset 3111 3.1.16 manual reset
3.1.10 harm 3112 3.1.17 harm

3.1.11 hazard 3113 3.1.18 hazard

3.1.12 hazardous situation 3.1.14 3.1.19 hazardous situation
3.1.13 risk 3115 3.1.20 risk

3.1.14 residual risk

3.1.16 3.1.21 residual risk

3.1.15 risk assessment

3117 3.1.22 risk assessment

3.1.16 risk analysis

33418 3.1.24 risk analysis

3.1.17 risk evaluation

3.1.19 3.1.25 risk evaluation

3.1.18 intended use of a machine

3.1.20 3.1.26 intended use of a machine

3.1.19

misuse

reasonably  foreseeable

3.1.21 3.1.27 reasonably foreseeable misuse

3.1.20 safety function

34122 3.1.28 safety function

3.1.51 safety sub-funetion 3.1.29 sub-function (2" DIS TZEH)

part of a safety function whose failure results in a failure of the safety

function

Note 1 to entry: A sub-function is a function to be implemented by the
SRP/CS.

EXAMPLE Sub-functions according to IEC61800-5-2 are e.g. safe
torque off (STO), safe stop 1 (SS1).See gigure 6.

3.1.21 monitoring

34-23 3.1.30 monitoring

34-24 3.1.31 cross monitoring

3.1.22 programmable electronic

system/PES

3125 3.1.32 programmable electronic system
PE system

3.1.23 performance level/PL

3126 3.1.5 performance level PL

3.1.24
level/PLr

required  performance

33127 3.1.6 required performance level PLr

3.1.25 mean time to dangerous
failure/MTTFD

3128 3.1.33 mean time to dangerous failure
MTTFD
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3129 3.1.34 mean time between failure
MTBF
expected value of the operating time between consecutive failures

3.1.30 3.1.35 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

3431 3.1.36 diagnostic coverage DC

3.1.27 protective measure

3432 3.1.23 risk reduction measure/protective measure

3.1.28 mission time/TM

3.1.33 3.1.37 mission time TM

3.1.29 test rate/rt

3.1.34 3.1.38 test rate Rt

3.1.30 demand rate rD

3.1.35 3.1.39 demand rate rd

3.1.31 repair rate/rr

3.1.32 machine control system

3136 3.1.2 machine control system

3.1.33 safety integrity level/SIL

33437 3.1.7 safety integrity level SIL

3.1.34
language/LVL

limited variability

3138 3.1.40 limited variability language LVL

3.1.35 full variability language/FVL

3139 3.1.41 full variability language FVL

3.1.36 application software

3.1.37 embedded

software/firmware/system software

3140 3.1.42 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

3141 3.1.43 Safety related embedded software

SRESW

firmware

software that is part of the system supplied by the manufacturer.

Note 1 to entry: Embedded software is usually written in FVL.
[SOURCE: IEC 61511-1:2016, 3.2.76.2,modified — “and is not
accessible for modification by the user of the machinery”’deleted]

3.1.38 high demand or continuous
mode

31442 3.1.44 high demand or continuous mode

3.1.39 proven in use

3143 3.1.45 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]

3144 3.1.46 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
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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.

3145 3.1.47 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.

3.1.52 3.1.48 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]

3146 3.1.49 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 ISO 13849-2 address well-tried safety principles
for different technologies.

33147 3.1.50 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 ISO 13849-2

for a list of recognized well-tried components.

3148 3.1.51 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
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activated.

3349 3.1.52 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.

3150 3.1.53 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)

3153 3.1.54 verification

confirmation, through the provision of objective evidence, that specified
requirements have been fulfilled

Note 1 to entry: The objective evidence needed for a verification can be
the result of an inspection or of other forms of determination such as
performing alternative calculations or reviewing documents.

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

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

[SOURCE: ISO 9000:2015, 3.8.12, modified, “by the SRP/CS” added]

3:1-54 3.1.55 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: ISO 9000:2015, 3.8.13, modified, “by the SRP/CS” added]

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’]

3.1.57 Black box (2" DIS THrHLEM)

Device, system or object which can be viewed in terms of its inputs and
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outputs

3.1.58 (2" DIS THBLEN)

Device, system or object where some of the internal functions are
known.

Note 1 to entry: The third way for functional testing is “white box”,
where all internal functions are known.

H1 Ao RZMELES1E, DIS BEfECoORELE =,
HE2 2015 FFR Bk L TR STV A HFETYH, 2MDIS IR CIXERE B3 T2 H

D D,
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(2)1S013855 AGERGIDEAREEICE I RLHEVDORERD

Hik4 . Safety of machinery — Positioning of safeguards with respect to the approach
of the human body
Y WG6

A BEZ
HATHRIC BT DN RRES 2 i 5 7=, SETIEE 2 FEfT 5 2 &0 WG6 LV IRE X
I, WIEIIDIS BNEIFENTWD, 728, BETOHEEIZOWTIE, ROLIBENTFEE LD,

(DANSIB11.19  (Performance Requirements for Safeguarding) % ~— A |2 KE7 WiE L #X 5,

@it ¥ A F/VZH : Safety of machinery — Positioning of safeguards with respect to the approach
speeds-ef parts-of the human body

QOHFEORLE L “minimum distance “% “separation distance” (278 5

@R S b 2H BEANTE D56 L ZEVEREN TABBRA SN TITHFETE 2EMRH 5

Be
®/3F A—% Z,/ Supplemental distance factor #2532 (£ Y EHAI= T, 7 L —FMaESLE)
S= (KxT) +Dps+2Z
* Dps 1%, 2010 4RO C 244 2,
®dynamic separation distance (B EhEtk D2 2ERHE) DG

F7, ZTOHKTHOWLRTWAT e —F 2 — K (1600ms, 2000ms) (ZOWTIE, ZEFED
72O DELT NIRRT, SETO RIAZIT D720,

2, RLEODISIZOWTIE, 43 KN FOBIZHRTHED, 202242 H 23 H~5 H 18
HEFR TR SN H D TH D70, BEFE TIIHAND DEE RO RICOWTIIRETH
50

WEIZOWTIE, #EELTWRW=D, DIS ®HRAZK 4—11 12, 1SO13855:2010 & DIS & Dt
RS 2R 4— 12 IR 2 L Lz o5,

B. &8 E#%:B (DIS B4 EXME)

CIB HE WD CD DIS FDIS IS
- HIFR : 2019-11 | - WG6IZF | - 2021-03~04 - 2022-02~05
~2019—12 WTEESE « HARKEE « ROkt « HARKREE  RiE
SNEIPS =i i - RER AR - RER RE
- FER AR

C. COXENDHRE

EOAITRLUIEL D REGTOFFEICESNT, ZOEELZEDTWD, 2B, ALEONE
L DIS Bt CTH 203, SCGEONEIZOWTITER LI EDLETHY, FLHREEBETOa X
MZEOVNBENRRELSEDD ZEMTREND,

30




% 4—11 1SO/DIS13855 M B R

1 Scope

2 Normative references

3 Terms, definitions, symbols and abbreviated terms

3.1 Terms and definitions 1 3.2 Symbols and abbreviated terms
1321 Symbols
1 3.2.2 Abbreviated terms

4 Methodology

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

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

5 Separation distance calculation

______________________________________________________________________________________________________________________

5.1 General i 5.5.1 General

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

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

5.4 Overall system response time T 5.6 Supplemental distance factors

5.5 Reaching distance factors associated with a
protective device Dps

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

direction of approach

7 Consideration of the direction of approach to a detection zone

8 Orthogonal approach to a detection zone

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

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

8.2.1 General ' 8.4.1 General

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

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

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

8.3.2 Reaching through a detection zone with effective mm

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

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

8.3.4 Reaching through a detection zone with effective | employing active opto-electronic protective devices
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detection capability 55 mm < de < 120 mm

i with control function

9 Parallel approach to a detection zone

__________________________________________________________ i

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

i 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

shrouds

11 Single control actuating devices

11.1 hand-operated single 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

i 12.3 Interlocking devices with guard locking

13 Pressure-sensitive edge/bumper devices

13.1 General + 13.3 Device profile selection for transient contact

13.2 Device profile selection for quasi-static contact

Annex A (informative) Achieving intended risk reduction

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

reduction

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

plane

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

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

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

Annex G Explanations of the Formulae and Values used within the Standard
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Table 1 — Determining Reference Plane with elevated surfaces when reaching toward Hazard
Zone or SRMCD

Direction 6fAp: SPE Location to Step

Height of Step

Width of Step from SPE
Hg Wy

proach
<50 mm? 250 mm?
21000 mm? A A
In Front
Stepping Up <1000 mm? A A
(see Figure 2 a)) , 21000 mm?® B C
At or Behind
<1000 mm? B C
2500 mm ¢ D D
In Front
Stepping Down <500 mm ¢ E E
(see Figure 2 b)) . =2500mm¢© F G
At or Behind
<500 mm ¢ E H
Scenario Description Reference Plane
A Undetected access to higher surface not possible Lower surface
B Access to higher surface not possible Lower surface
[5 Access to higher surface is possible Higher surface
D Undetected access to lower surface not possible 4 Higher surface
E Undetected access to lower surface not possible Higher surface
F Undetected access to lower surface not possible 4 Higher surface
G Access to lower surface is possible ¢ Lower surface
H Access to lower surface is possible Lower surface

AL | 3. B O OWTIE, IS012895 & LTHBEEND Z ENEHEENTWD,
ZOWEED 415 (1) B,
G WOHENRESN D,

ISO13855:2010

ISO/DIS13855

3.1.1 actuation

3.1.2 overall system stopping performance
T

3.1.1 overall system response time 7T

3.1.3 detection capability d

3.1.3 detection capability d

3.1.4 electro-sensitive protective equipment
ESPE

3.1.4 electro-sensitive protective equipment
ESPE

3.1.5 indirect approach

3.1.5 indirect approach

3.1.6 circumventing the detection zone

3.1.7 termination of the hazardous machine
function

3.1.8 detection zone

3.1.6 detection zone

3.1.9 minimum distance S

3.1.7 separation distance S

3.1.10 intrusion distance C

3.1.8 reaching distance associated with a
protective device Dps

R CHEER OVEFR Ty, Fi
TOMFEE LT, WA LT,

3.1.2 response time .

3.1.9 reference plane

3.1.10 span of control

3.1.11 safeguarded space

3.1.12 whole body access

3.1.13 safety-related manual control device
SRMCD
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3.1.14 single control device

3.1.15 industrial environment

7 2010 £/ & DIS I2BW T, [F—nH
FEELINDARESERH S,

HTHOERPEE SN TV HFENH D,

4. LR
Y
BB o 5
VNN

(OGR4 fElE (Safety distance) 73 “WRBERREE (separation distance) ([ZZEH S 417z,

(2) % =R E/ rRBERRRE D FEA A 20

WIZET INT-,
1SO13855:2010 ISO/DIS13855
S=(K XT)+C S=(K X T)+Dps+7Z

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

C= intrusion distance, in millimetres (mm).

S =separation distance of a safeguard

K = maximum speed that a person can
approach the hazard

T = total time to achieve the intended risk
reduction

Dps = Reaching distance associated with a
protective device

Z = supplemental distance factor(s)

5. A v
T A=
1=MERE(T)

RDEHNZNT A=F LSz,

1SO13855:2010

ISO/DIS13855

T=t1+1

T=za+a+to+oH+Rt+mt+

T = overall system stopping performance;

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

t, = stopping time, which is the maximum
time required to terminate the hazardous
machine function after the output signal
from the safeguard achieves the OFF-
state. The response time of the control
system of the machine shall be included
in 2.

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

. = response time of the SRP/CS or SCS

logic

to = response time of the SRP/CS or SCS
output
tue = response time of the machinery

element comprised of:

tp = time related to dissipation of source
energy

tr = time related to mechanical response

tm = time related to mechanical inertia

tr = time related to a tolerance factor for the

machinery, if necessary
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t[ 1 tL ™ to T tD 1 tR =1 tM
= tsrp/cs tue i
<} T
d !
Trigger n’ntendea‘_R:‘sk
i b
T
— |
- |
% IL Start Trigger Meas:ring Device Completion Trigger_‘_}
= — " = - —— A f— — —| 3 L t
E (Reaction Time) Rgp:;:ar;gty) (Reaction Time) F
gl . . T measured _ e LF
=]
——— e e e e —_— T— ——— e — —_—
Figure 6 — Relationship of factors of T
6. BIRURRE | BS&SHTIBNI T,
i e (WA DBSEIT B A OYE
AXx = the distance the hazard travels over the total time to achieve the intended risk
reduction.
S,K,TDDS,}: N Z 1%, LD 4 58
Q)N DEETT R SEER D6
§ =S + 852 —2x Sy XSp Xcos(B) + Dpg + 2 (15
Su = movement of the hazard (robot) from T0 until standstill at T1, from its
current speed vM, the braking capability —a, and the overall system
response time T
SP = movement of the person from 70 until contact at 71, assuming a
constant speed of 1 600 m/s (SP =1 600 m/s x T)
7.ESPE — | () LA %8z TOET[HE
T [ AR B OBMREMEm R L EERL

QBMREMEM N o D ha EHERL
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(2) AR
[HRR CIE, RO RS THIIHEE I E D BTV 228, DIS TIEMIHEE N DORS0BEL Y |
FUCxT DL E IRBEEEE R EXs, —8, BH Iz,

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

S=500 DA
de=sensor detection capability

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

mm #2586, Rermc |8 OS = (1600xT) +34(de-7)  (27)
x5, ZOHE, § ORYMEES00 | 5
mm IR 3, 4(de-E, 48 mmll L
- J SR RIE, BREREY) 40 mEL T
d=sensor detection capability LFIC,

R gE $=1600T+850 (5)

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

m2h T # 70 BALME, RAICEY FORA
mm PL | BERED LRV E
*

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

— A v — ARIEERENE, 400 mmlL T,

B o— v | OS=1600T+1200 (6) /AP

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

T, WHBEIND,

*500 mmLL T D & OB Okt LT oAl
H, 2 o3E¥EmICH L THITE 72D 200 mm
DESITHRET D,

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

bl

A FrboEl (Thz< <5)

KBRS Sh, TEEISHRIET D EROSEER 2> b B X G £ TO R, kOO
~@ITHE SR, ApiEmEni,

Hpg <300 mm (PRI 6 FOMAXEE TOES)

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

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

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

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

1100 mm 0

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

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

1200 mm 0

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

Dgu = reaching distance when reaching under protective structure

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

8.ESPE 2010 4ERR TlE, Z2TEEE WREEIEBER AL D 7= DI FORD & - 7273, DIS Ic o #kix

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

Hp=15% (de—50) fH.L, 1000 mm=Hp>0

1

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

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

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

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

tﬂ—p—q.--u-u."u- /2

| ]

9. T
1 i) £ 2
&

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

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

FREERLE O DSIEIE, EHERL,

HUIRBNI L - T, FITFO—EHNERKIBICEIZEST DN T 7 Faxz—4 %
BIEL TV AMIE 2R T 254, S A 100 mm RiEZ25220EFET C 2 0 mm
FCEMLTH LV,
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10. ¥ | FELBIICHEEY, koXBEMETW5,
7V | S=(1600xT)+ 2200

T F 2

X

11. > 7 | HFELEICHEY, ROKXMABMEN TS,
N7 b S=(1600xT)+2500

il f5 7 o

F oz —

i

12. A > | (DH— Fhaggre L

H—n LA RRREREERERE A2 < UTEE 2 L, AL, Der (IHRUTILC) 1E, 1SO13857 @
7 AEE RADHREBRTHZ L Lo TND,

1S013855:2010

ISO/DIS13855

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

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

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

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

@H — FA3BA < el

@H — FA3BA < el

ToXZL, MRETHEMShTWD, EMZR

t=e/v

t3=opening time

e is the opening size, in millimetres (mm);

v is the speed of the opening motion of the

power-operated interlocking guard, in

millimetres per second (mm/s).

— @B 1 &

EMOQIIREnN 0RO T, T
DOXBIME T,
F7z, FHRY T LTE 6 MBMNE
iz,

E=(Gwxsin(w))-Gr

w=actuating angle

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

e=dimension of the opening in the

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

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

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

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

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

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

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

achieved.
13. Eh | FHETENER TV,
M > | NRIL, ISO/TS15066 DMt/EE A Z8HF LT3, FlxiX, ISO/TS15066 DX A2,
/RN A3, (A, FEALE,
IN—
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(3)I1S014119 H—FEHRRBT I 2—OvIEE—BRERUVFERO-HDRA]

k&4 @ Safety of machinery -- Interlocking devices associated with guards -- Principles for
design and selection
4 WGT

A BEEE

ISO14119:2013 OUESRZEDY, WGT7 L0 &, HER Tz, RITBERZE CWEEEE
Ehgd sz L Lot

WGT 1238\ T, SERICEOENRMEEEZED, CD KO DIS XENEMN SHREERTH LR, &
EBOTEICDONTITHEEN KX LA Z L, Fir GOSN BIMENE Z L ER"HY,
2MDIS Z [T 2 2 EAPE SN, 2022483 17 HIZER Sz, 72 ZHUSHEy, SIS
FAITE CTOHAMRMNR 20225 A & 7o T2y, 2023 2 AICEE SN O »AEERE),

ISO/TC199/WG7 |23\ T, 1S014119 D 3 hRE1ERR T <<, T FE TIZROITENR[FIF & T
I/\éo

s EVEERRSR - 2018—01~03 (KR
- CD B} : 2019—10~12 (BA : xF (A[ik))
- DIS [EIf} : 2021 —01~03 (HA : &xF (ATik))

- CIB #2£ (2" DIS [BIfF D 7= D DVERII D 9 7> A $25) @ 2021 —09~12 (AA : Bpk (7]
)

< 2MDIS [AlfF 2 2022—03~05 (AA : RE, FEHE: RKE)

B. & EE8E %8 (2" DIS [Elff)

CIB &&= CD DIS CIB 2nd DIS FDIS IS
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1 Scope

2 Normative references

3 Terms and definitions

4 Symbols and abbreviated terms

5 Operating principles and types of interlocking devices associated with guards

'51General ' 1531Gemeral ]
5.2 Principles of guard interlocking without guard 5.3.2 Interlocking device with guard locking
locking '

5.3 Principles of guard interlocking with guard locking

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

6.1 General

6.2 Arrangement and fastening
switches,bolt locks and access lock
6.3 Arrangement and fastening of actuators
6.3.1 General

6.3.2 Cams

devices
6.5 Mechanical stop
6.6 Where the device is not suitable for use as a

locking devices

of position

6.4 Actuation modes of Type 1 and Type 2 interlocking !

mechanical stop the application shall ensure additional |
mechanical stops are installed to ensure the device is
not subjected to impact in excess of that stated by the
manufacturer. Additional requirements on guard

1 6.6.1 General

6.6.2 Locking Force

! 6.6.3 Electromechanical guard locking device
1 6.6.4 Electromagnetic guard locking device
1 6.6.5 Escape release of guard locking

| 6.7 Additional requirements on access locks

6.7.1 General

1 6.7.2 Locking force
6.8 Whole body access
6.9 Supplementary release of guard locking

6.10 Interlock blocking
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7.2.2 Specific requirements for selection of guard 7.4 Considerations for the application of trapped key
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releases
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‘8.1 System design 1 8.4 Additional measures to minimize possibility of |

8.2 Methodology procedure defeat for Type 5 devices

8.3 Additional measures to minimize possibility of ! 8.4.1 General

defeat 8.4.2 Key retention

8.4.3 Reproduction of keys

9 Control requirements

9.1 General ' 9.4 Release of guard locking device
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10 Information for use
101 General 11021 Marking ]

10.2 Information for use given by the manufacturer of 10.2.2 Instructions

interlocking devices 10.3 Information for use given by the manufacturer of
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Annex F (informative) Application examples of interlocking devices used within a safetyfunction

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

Annex H (informative) Examples for maximum static action forces

Annex I (normative) Test procedures
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ISO 11161:2007 + Amd 1:2010

ISO/CD 11161

Safety of machinery — Integrated manufacturing systems — Basic | Safety of machinery — Integration of machinery into a system — Basic
requirements requirements

Contents Contents

Foreword Foreword

Introduction Introduction

1 Scope 1 Scope

2 Normative references
3 Terms and definitions

4 Strategy for risk assessment and risk reduction
4.1 General

4.2 Specification of the limits of the IMS
4.3 Determination of the task

4.4 Identifying hazardous situations

4.5 Risk estimation and risk evaluation
4.6 Risk reduction

5 Risk assessment
5.1 Specifications of the IMS

5.1.1 Limits
5.1.2 Functionality

2 Normative references
3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

3.2 Abbreviated terms

4 Strategy for risk assessment and risk reduction

4.1 General

4.2 Risk assessment with layout analysis CGErEi)

4.2.1 General (i)

4.2.2 Specification of the limits of intended IMS configuration(s)
4.2.3 Task identification

4.2 .4 Identification of hazardous situations

4.2.5 Risk estimation and risk evaluation
4.3 Risk reduction

4.4 Verification and validation of the protective measures (IH 6.2)

5 Risk assessment with layout analysis
5.1 Information for risk assessment

5.2 Specifications of the IMS

5.2.1 Limits

5.2.2 Functionality

5.2.3 Layout analysis

5.3 Identification of tasks and associated access requirements
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5.1.3 Determination of work task(s)

5.1.4 Space requirements of the IMS

5.1.5 Access to the IMS

5.2 Identification of hazards and hazardous situations

5.2.1 General

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

5.2.3 Hazardous situations due to the location of the equipment

5.2.4 Hazardous situations due to the path

5.3 Risk estimation
5.4 Risk evaluation
6 Risk reduction

6.1 Protective measures
6.2 Validation of the protective measures (CD 4.4)

7 Task zone(s) (CD 5.3.3)

7.1 General (CD 5.3.3.1)

7.2 Determination (CD 5.3.3.2)

7.3 Design

7.4 Functional analysis (CD 9.1)

8 Safeguarding and span of control

8.1 Safeguarding of task zones

5.3.1 General

5.3.2 Determination of work task(s)

5.3.3 Task zone(s) (1A 7)

5.3.3.1 General (IH 7.1 i)

5.3.3.2 Determination ([H 7.2)

5.3.4 Space requirements of the IMS

5.3.5 Access to the IMS

5.4 Identification of hazards and hazardous situations

5.4.1 General

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

5.4.3 Hazardous situations due to the location of the equipment
5.4.4 Hazardous situations due to the path

5.4.5 Hazardous situations due to influence of external sources

5.5 Risk estimation

5.6 Risk evaluation

5.7 Risk reduction

5.8 Documentation of risk assessment and risk reduction

6 Inherently safe design measures

6.1 General (IH 7.1 i)

6.2 Space requirements (% A ~/LRA+IH 7.1 DY)
6.3 Design

7 Safeguarding and span-of-control

7.1 Electrical equipment requirements (IH 8.3)

7.2 Identification of control zones
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8.1.1 General

8.1.2 Task zone interface

8.1.3 Safeguarding of access path interface

8.1.4 Safeguarding the interface between the flow of materials
8.2 Span of control

8.2.1 General

8.2.2 Devices having a span of control

8.3 Electrical equipment requirements (CD 7.1)

8.4 Modes
8.4.1 General
8.4.2 Mode selection

8.5 Safeguards
8.5.1 Selection and implementation of safeguards
8.5.2 Requirements for the design of guards

8.6 Protective measures when safeguards are suspended

8.6.1 General

8.6.2 Other protective measures

8.6.3 Determining other protective measures

8.6.4 Status indication

8.6.5 Suspension of safeguards of automatically operating equipment
8.7 Muting and blanking

8.8 Control

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 Identification of span(s)-of-control

7.5 Start/restart ([H 8.10)
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 (F1#H)

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

48




ISO 11161:2007 + Amd 1:2010

ISO/CD 11161

8.8.1 General
8.8.2 IMS control system

8.8.3 Local control
8.9 Reset of perimeter safeguarding devices (CD : Whole body access)

8.10 Start/restart (CD 7.5)

8.11 Emergency stop

8.12 Measures for the escape and rescue of trapped persons
9 Information for use

9.1 General

9.2 Marking

10 Validation of the design

10.1 Validation that the design meets the requirements

10.2 Validation of the protective measures
Annex A (informative) Examples of integrated manufacturing systems (IMSs)

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

7.10 Automatic selection of active detection fields (Hi#i)
7.11 Control

7.11.1 General

7.11.2 IMS control system

7.11.3 Cyber security CHT#)

7.11.4 Local control

7.12 Whole body access (IH 8.9)

7.12.1 General

7.12.2 Isolation and energy dissipation

7.12.3 Detection of person(s) within the safeguarded space

7.12.4 Physical obstructions

7.12.5 Manual reset

7.12.6 Location of safety-related manual control devices
7.12.7 Inhibit function

7.12.8 Interlock devices capable of internal opening

7.12.9 Supplementary release of guard locking devices

7.12.10 Initiation warning system

7.13 Emergency stop

7.14 Measures for the escape and rescue of trapped person

8 Information for use

8.1 General

8.2 Marking

9 Validation of the design

9.1 Validation that the design meets the functional requirements (IH 7.4, & 10.1 %
)

9.2 Verification and validation of the protective measures

Annex A (informative) Examples of integration_of machinery into a system
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Annex C (informative) Span of control examples within an IMS

Annex D (informative) Temporary observation of the automatic process

Bibliography

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

and user
Annex C (informative) Example of 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(s)
D.1 General

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 (informative) Considerations for risk reduction measures to address

whole body access

Annex G (normative) Further details on initiation warning systems
G.1 General
G2 Warning period

G.3 Permissive period
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& 4—15 ISO/CD11161 ~DAAXRMN DALV

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

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

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

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

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

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

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

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

overlapped with Clause 5.

Task zone should be determined in only
Clause 5.

A task zone shall include at least:

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

b) the documentation relating to the various
component machines,

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

d) the documentation relating to the various
component machines,

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

53




(2)1S013855 AGERGIDEAREEICE I RLHEVDORERD

Hitk4, © Safety of machinery -- Positioning of safeguards with respect to the approach speeds of
the human body
Y WG6

DIS BEfECTHiE L=/, T2 TIIEKT 5, AEDFK4-3 L1413 (2) B,

54



415 NWIP(HF#RE¥£I1EH)EE
NWIP CHEfEETEE) & L TIREINCERE, NWIPI2895 O 1 H:TH- 7=,

(1)NWIP12895— £ B 5 A D EHERUVIRE RV DBEIE

}i#& 4, . Safety of Machinery — Identification of whole body access and preventin of derived risks
1Y WG6

A BBE

Z OMHRRIE, BHERIRICKR L TR ORI RS, o 2aBNERIR L e oI
WMOESNDAEEND DHEEEMTEL, TN T D200 R ARIRT 572012,
WG6 IZBWTHTLIZIRESNTZ LD TH D,

Z ORI OBERFIE L, T4, ISO/CDI38S5 D43 THESNTEY, E-FEANEN
ISO/CD11161 ® 7.12 THIEINTW=bDTH LM, \EEZBIT S Z L, FIRER—ON
BORMNOBETENENHESNTWD L, FEPELLIBNDNH L7290, RNEEZ —D>DOLE
ELTHITT DI ENREEINTELDOTH D,

¥, PRRERMECILZ WD DA ER, 40.00 (DIS) 76 OVEEBRMGZ EX L CTUWN=2y, 2021 4£
11 H 17 H~2022 42 A 18 H £ TOHEFRER CIX, Bk E CTHRRILZR S 7228, 20.00
(WD) BEME60BAthE LTZENRZ WHER & 72 o7,

HARIZEBWTIE, ARERIZXHLT, Ak (F4—16) ZFFLT, “Epk»& L, 30.00 (CD)
BYMEMN D ORISR & & LTz,

TIZHBEA T Y 2 — V&R T,

« NP B¢Z2 : 2021 /5 11 H 17 H~2022 42 H 18 H
- BAGGERME © 20.00 (WD)

- DIS #ARR : 2023452 H 22 H

< IS FATHAMR : 2024 42 H 22 H

B. $RREERB (NP KB T . WG6 TOIRETERFE)
NP BE WD CD DIS FDIS IS
« HIFR : 2021-11~2022 02 - WG6 CIEEENE
- [\ Bk (30.00 BefE B AR)
< FESR AR (20.00 BEpEL )

55




& 4—16 ISO/NP12895 ~MDHAAMNSDIAA

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

JP1 1 1st par. ed The sentence should be improved, Rewrite the first paragraph as below:
especially, it is unclear what is evaluated by | Thjs document establishes the criteria to evaluate if_
the criteria provided |n.th|s document when whole body access could exist in a machinery
whole body access exists. application and provides requirements for

appropriate risk reduction measures to minimize or
reduce associated risks. It includes a methodology
to determine the selection of risk reduction
measures when whole body access exists.

JP2 2 ge ISO 7250-3:2015 is listed in “Bibliography”. Delete ISO 7250-3:2015.

JP3 2 ge According to ISO/IEC Directives Part 2:2021, | Reconsider referencing of ISO/CD 13855:2021.
10.2, ISO and IEC normatively referenced ISO/CD 11161:2021 should be deleted because it is
documents need to be reached at least DIS not referenced as a part of requirement.
or CDV.

JP4 3.1 ge This definition is different from 3.1.3 of the Rewrite the definition and the source as below:
latest ISO/CD 13855 ver.2021/11/02 (see ability to detect the specified test piece(s) in the
ISO TC199/WG6E/N544). specified detection zone

[SOURCE: IEC 61496-3:2018, 3.3, modified - notes
and references have been removed]

JP5 3.2 SOURCE ed Source should be updated. Replace IEC 61496-1:2012 with IEC 61496-1:2020.

JP6 3.3 ge This term is not used in this document. Delete.

JP7 3.4 ge This term is not used in this document. Delete.

JP8 3.8 ed No need for 'hazardous'. a function within the SRP/CS used to manually
restore one or more safety functions before
restarting machine function(s)

JP9 3.8 ge ISO 13849-1, 3.1.9 is “manual reset” and Replace “reset function” with “manual reset” and
defined as a function. If it is referenced as a delete “safety-related reset”. In this context, “manual
source, the same term (phrase) should be reset of safety function” should also be deleted.
used. “Safety-related reset” is not used in this
document.
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MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NC1 | number | Subclause | Figure/ Table/ | comment2
(e.g.17) (e.g. 3.1) (e.g. Table 1)
JP1 3.9 SOURCE ed Typo. Replace “3.1.39” with “3.22”.
0
JP1 3.10 SOURCE ge The source document still has not reached Delete the source.
1 DIS stage. This document (ISO/NP 12895)
should become the origin.
JP1 3.11 SOURCE ge The source document still has not reached Delete the source.
2 DIS stage. This document (ISO/NP 12895)
should become the origin.
JP1 3.12 SOURCE ge The source document still has not reached Delete the source.
3 DIS stage. This document (ISO/NP 12895)
should become the origin.
JP1 3.13 SOURCE ge The source document still has not reached Delete the source.
4 DIS stage. This document (ISO/NP 12895)
should become the origin.
JP1 41 1st par. ge “A hazard” itself already exists before a Replace “A hazard” with “A hazardous event”.
5 person(s) enters within the safeguarded
space.
JP1 4.1 4th paragraph | ed It's not 'distance’, it's 'space’. Where the space allows a person to remain
6 undetected between the detection zone and the
hazard zone, additional protective equipment or
other risk reduction measures shall be provided to
prevent that this leads to a hazardous situation
JP1 4.2.1 ge The source of this requirement should be Add “(see ISO 13857)” at the end of this sentence.
7 mentioned.
JP1 4.2.1 Subclause ed Typo. Replace with 4.2.2.
8 (second) number
JP1 4.2.1 1st par. ge “when accessible” seems unnecessary. Delete “when accessible”.
9 (second)
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MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NC1 | number | Subclause | Figure/ Table/ | comment2
(e.g.17) (e.g. 3.1) (e.g. Table 1)
JP2 4.3 title te This section defines the dimensions which Dimensions preventing a person from remaining in
0 prevent a person from remaining in the safe | the safe guarded space and undetected access to
guarded space and undetected access to the | the safe guarded space
safe guarded space
JP2 4.31 2nd par. ge It should be mentioned clearly that physical Add “, which are placed in accordance with 4.3.2 or
1 obstructions need to satisfy 4.3.2 or 4.3.3 in 4.3.3,” before “prevent”.
addition to the two provisions.
JP2 4.31 2nd par. 2nd ed Typo. This should match to 4.3.2.2 and Add “or equal to” after “less than”.
2 dash. 4.3.3.2.
JP2 4.3.3.1 Figure 2 ed Typo. Key Ga should be 50 mm. Replace “75” with “50”.
3
JP2 5.1 b) ge If the primary SPE can detect all persons Replace “In addition, to prevent undetected
4 within the entire safeguarded space, presence in the safeguarded space” with “If some
additional SPE is not always needed. locations within the safeguarded space remain out
of the detection zone covered by the SPE”.
JP2 5.1 b)3) te The required function defined in this section 3) restart interlock function initiated by the detection
5 is the ‘restart interlock’. of operator access to the hazard zone.
JP2 5.1 c) te The required function defined in this section c) restart interlock function initiated by the
6 is the ‘restart interlock’. safeguards that detect operator access to the
hazard zone (5.5) whit the addition of the following
measures:
JP2 5.1 C) ed Typo. Replace “whit” with “with”.
7
JP2 5.3 2nd par. te Optional measures to be used additionally to | Replace “physical obstructions according to 5.4 shall
8 prevent undetected presence in the be used to force parts of the body into the detection

safeguarded space have already been
described in 5.1 b).

zone” with “one or more additional measures of 5.1
b) 1) to 3) shall be provided”.
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MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NC1 | number | Subclause | Figure/ Table/ | comment2
(e.g.17) (e.g. 3.1) (e.g. Table 1)
JP2 54 Note, 1st dash | te Although a gentle slope seems not to be Delete the first dash.
9 regarded as adequate measure to prevent a
person from remaining (e.g., sloping surfaces
with an angle of pitch up to 20° are defined
as “ramp” in ISO 14122-1), there is no
specification of the minimum allowable pitch
angle.

JP3 5.4 Note, 2nd ge “into the safeguard” seems unclear. Add “the detection zone of* between “into” and “the

0 dash safeguard”.

JP3 5.5.1 1st par. ed Typo. Replace “start” with “start-up”.

1

JP3 5.5.1 5th par. ge It should be mentioned clearly that the Replace “the information for use” with “the

2 information for use of what needs to include instructions for use”.

the documented safe work practices

associated with the manual reset system.
JP3 5.5.2 2nd par. ge All of the pre-determined time, sequence, Replace “or” with “and”.
3 location and position of the manual reset

devices should be determined by the risk

assessment.

JP3 5.5.2 Note te It is a trapped key system, not a transfer key | NOTE An example of this solution is a trapped

4 system key system utilizing according to ISO 14119:20xx

JP3 55.2 Last par. ge This sentence should be clear as a Rewrite the last paragraph as below:

5 requirement. Any protective stop or emergency stop associated
with the span-of-control during a reset sequence
shall cancel the sequence and require the entire
sequence to be repeated.

JP3 5.7 title te The start interlock function and restart 5.7 start interlock / restart interlock function

6 interlock function is defined in this section.

JP3 5.8 section te The requirements in this section are defined Delete all

7 in ISO 14119

JP3 5.9 section te The requirements in this section are defined Delete all

8 in ISO 14119
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MB/ Line Clause/ Paragraph/ Type of Comments Proposed change
NC1 | number | Subclause | Figure/ Table/ | comment2
(e.g.17) (e.g. 3.1) (e.g. Table 1)
JP3 5.10 Note 1 ge The purpose of Note 1 is unclear because, Rewrite the sentence of the note as below:
9 even if an objective machine application does | Note 1 An initiation warning system is especially
not correspond to the listed situations, the important in the following situations:
initiation warning system must be used in
accordance with 5.7.3, 5.8 or 5.9. There is
possibility of causing a misunderstanding that
any initiation warning system does not need
when no situation is observed.
JP4 5.10 Note te Why the equipment process length exceed Delete
0 7m?
If there is no clear reason, delete it.
JP4 5.10 Note te Why the floor level, is greater than 1,6 m;? Delete

If there is no clear reason, delete it.
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Proposed change

MB/ Line Clause/ Paragraph/ Type of Comments
NC1 | number | Subclause | Figure/ Table/ | comment2

(e.g.17) (e.g. 3.1) (e.g. Table 1)
JP4 Annex A Figure A1 te The flow to evaluate vertical opening should Revise as below:
2 be reviewed. S

Delete it.

JP4 Bibliography ISO 12100:2010 has already been listed in
Clause 2.
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C. NWIP12859 0) B k&
WERIZOWTIE, WD DIEREETH D, RH07e S8Rt bH v, KIBICAE S5 alREMER
B\, 22T, Bk (FE4—17) L ERBTENEOHIKIZOWTRT,

3 4—17 NWIP12895 B X

1 Scope

2 Normative references

3 Terms and definitions

4 Determination of a volume that allows whole body access

4.1 General

4.2 Openings defined by the physical obstruction

4.3 Dimensions within the safeguarded space where persons can remain undetected

5 Risk reduction measures to minimize risks derived from whole body access
5.1 General

5.2 Isolation and energy dissipation

5.3 Detection of person(s) within the safeguarded space
5.4 Physical obstructions

5.5 Manual reset function

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

5.8 Interlocking guards capable of internal opening

5.9 Escape release of guard locking devices

5.10 Initiation warning system

Annex A (informative) Evaluating conditions for whole body access

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

space

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

Annex D (normative) Further details on initiation warning systems

Bibliography

D. HEANE

D1 = - i HEPA

ZOXET, BBEOBHIZENT, EOXDREAICEFOERNEZ 5070, £ OHW L
eI, B Y R ORI R 2RI D oo o ikm et L T,

@2 = : I HEE

[SO7250-3:2015, Basic human body measurements for technological design— Part 3: Worldwide and
regional design ranges for use in product standards

1SO12100:2010, Safety of machinery— Basic concepts, general principles for design— Part1: Basic

terminology, methodology

ISO/CD13855:2021, Safety of machinery— Positioning of safeguards with respect to the approach speeds
of parts of the human body
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ISO13857:2019, Safety of machinery— Safety distances to prevent hazard zones being reached by the
upper and lower limbs

ISO/CD11161:2021, Safety of machinery— Integration of machinery into a system — Basic requirements
@3 = AFELOER
WD 13 FEDBBUE S5,

3.1 detection capability d 3.8 reset function, safety-related reset

3.2 electro-sensitive protective equipment ESPE 3.9 restart interlock

3.3 indirect approach 3.10 span-of-control

3.4 circumventing the detection zone 3.11 safeguarded space

3.5 detection zone 3.12 whole body access

3.6 separation distance S 3.13 safety-related manual control device
SRMCD

3.7 reference plane

D4 75 Y OPT & AHEIZ T D TIEDRIE  (Determination of a volume that allows whole body access)

4.1 —f%

B ORI 9 DRWE, ABNZE#EDE B CHEXRIEICEAT 5G, KOARLS
B & RO TR SN TICHFET 2H5EICHEL TWD, Zb ORI ONT, BE
FTRERTA—ZERDOELIICHEEL TN D,

1) MEEEDICL > TERIN, REBPHEXKBIRATLZ LA ARRICT 2O (I—Fo
B HER5E) (4.2 M)

2) AR SHRVIRIE S 720 5 HFEXIRN OFEIR (4.3 2/

4.2 MBEHIEEMIC L > TER SN DB (Openings defined by the physical obstruction)

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

4.2.1 WHIEEY Z 8k 2 TOHET (Access over physical obstruction)

S 1,000 mm AR OWEAIEEY) (REMEIEYSE) 1%, Ko#hx 2+l 2 2 &nTErn
72, REEORAZREICT S,

422 YHEMEEHORFENS, BYKIT T, T TF1»E 08T (Access around, through or under
physical obstruction)

WEERIBEE I & > THENTZROB AR OHEL, EREORAZFREICT 2,

— EFEXIIMHEO O e > 240 mm

— REFOB A h>180 mm 7> w > 300 mm

— RHEOBOEH h>800 mm 7>> w> 180 mm

IR OfEE, 1SO 13857 K UVISO 7250-3 (2 L 5,

43 AR S VREE L 720 5 H B XIS O 1L (Dimensions within the safeguarded space
where persons can remain undetected)

43.1 —fi%

ZRGEDNEII T By bESNDH Z IR DERIKREOH L LT, REFFTND,

— ADPREXKBANIZN DAY, REIEEIC L > TR S,

— ADBIERBNICWDIRETH L b, Z— v 7 T— |k,
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F7o, BERBNICA XL —2 D ET D 2 L 2T 27200, BRI OYERESEY O~
HEz, WOESITHELTWD,

— VEREEMOWER, D ELHNMEFRCETH D,

— WEREEY O S, 1,400mm A2 720,

432} V433 120%, ESPE KO v F—n v 7 & W ET— REEH LIZHEIc 0T, AD R
H SR VIRRE Z B 1L 5 72 O OBLFEKIRN O SHEDR R STV D, T ORHHRILIZ OV TI,
fiEE B IZRifi ST s,

432 JLUER]|CHEE IR E S 472 ESPE (ESPE mounted vertical to the reference plane)

43.2.1 BAOEANITIRW BRI E 23 & % ESPE (ESPE with low physical obstruction inside access
opening)

f BRI & fie B ATV BB E ) OO 8 & A3 HEYEET 2 5 1,000mm BA F O35, M &g Aoff
E2PI <o, BN b b WEEY £ TORROBEEHNT, X2k TERHT S,

Gp = (H/15) +25mm )

X 1 &,

3

_/ .

Key

1 Hazard zone

2 Reference plane
3 ESPE

H=750 mm
Gp=75 mm
X1 2oL % i3 % ESPE Of

4322 BAOENICE WEEEY N5 5 ESPE (ESPE with high physical obstruction inside access
opening)

R BRI & fie b IO BB ) 0 v & 23 R YETE 70 B 1,000mm 2 2, 1,400mm LLF D55, )
HENRWANDIEZR T2 O, D & i T W ESEY £ TORREIE, 145mm 282 Tl
B 7RUN,
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Gp = 145 mm )

433 EEmICEEICHRE I NTA ¥ —a vy 7 & a8 — F (Interlocked movable guard
mounted vertical to the reference plane)

433.1 BHBEEPNICIRWEREED R S 51 ¥ —r v 7 E a8 — K (Interlocked movable
guard mounted with low physical obstruction inside access opening)

A v H =y 7 EA[ET — RS i bt W B EY O & 8 EHERIZ S 1,000mm LLT O
&, RSN ADIEEZSTeo D, A 2 —uy 7 & aE3ET — Rk bt W EEY £
TORKOERE, XQWTX->THIET 2,

G = (H/15) mm 3)

-
|
{

Key

1 Hazard zone

2 Reference plane

3 Interlocked movable guard

H=750 mm
Gg=50 mm

2 REOHEREILET DA v H—ny 7T EAEET — R4

4332 BREAICEWVIEEEY R S D54 v % —r y 7 & a8 — K (Interlocked movable
guard with high physical obstruction inside access opening)
A v F =y 7 EAENERI — R bW ERIBEE Y O 5 S 23 EYERT A 5 1,000mm 2 2,
1,400mm LUFOBEE, BRHSHRWAOFEZB T2 o, BTN b bIEWEEY £ Tol
FEx, 120mm 2B 2 TR 5720,

Gg = 120 mm @)
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G5 HE . 2HOHEMICLVIRET DY A7 /M T 572000 27K 5K (Risk reduction

measures to minimize risks derived from whole body access)

5.1 —%
5 BT, PH#ERKBPICA L — 2 BNFEE L TW DRI BRERE T B EE A v % — 1 v 7 NEE
B2 D 2 E&BIET D720 IRMAREINTE D, IS0 12100:2010, 6.1 D 3 AT v S AV v R
> CEHTHZ L A2ERLTWVWD,
a) X A7 BTG 2 TICEITARER GG, AR 7R = 1L X OME R & ONH B A Efi 4%
(5.2),
b) SPE |2 L 2 BHERIEN O AD B (5.3), Mz T, PR TR S W AOTFETEEBLIE
FTH0IZ, ROTRO—SLULEEZEHT 5,
1) 5 OV AIRE72 B KR RIC BT 2 AR D728 O3B0 SPE
2) SPE O KIKN~F S L— & D NMEEML Z 5583 5 72 O OB IIEE )
3) fERRKIRICHEAT T 5 AL —Z OB X » TRET 5 Z4eiEe (FE#E( v 2—nv ) O
FFH k> b
c) MDBIMFRE ST, X —F DFERKIEA~OHEE A T 2 Z 2B L > TERET 5
ZefgiE (FEEA v 2—ay7) OFHIEY ~ (55)
1) BAEXIRAN D & 0L 2B FEH s OE#h 25135 (5.6).
2) AR — PR SR OEIRIC WD AIREMED B 556, IROFRO—2LL LT 5,
) =Ty nd ALY 1Ty Ry MERE (5.5.2) (] 1SO 14119 ([ZfE > 7o BE F— R
T )
i) BN O AL —2 o8 (5.3)
iii) IR O BLERMEN L TR OIRME (B 5.4 (2O - ERREEY), I T AT =41
IXZCCTV D L 9 R FH T AT L)
iv) MIERERE (5.7), 572 It 7 a7 77 ¢ ZHIEBERESEH CX 9, 573 I~V T
7T 4 TINIERE RIS A A, 5.0 ISt - ENEE L AT A BRI S,
3) BRI A EFRT DA — ROWNERIZ AL — & B S 5 AlRetE s 2 72912, IkDF
WO—2L EaRitd 5,
D572~ 1= a T 75 ¢ 7Pk
ii) 5.8 [ZHE > 72N HBABE ATRE 7R ATEh AT — R, M ATRE 72556, 5.9 IE - 7 T — RiEded
& Ot A AREERERE, ATENH — ROWNED D OBBENME A S 554, 5.10 1ITHE - 7 ldhiE
AT KO,

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

5.3 BHREXIN O AN DORH (Detection of person(s) within the safeguarded space)

5.4 WEEREEY) (Physical obstructions)

5.5 FEhY & v MEGE (Manual reset function)
5523 =0 vE ALY 7y RFEH U > L (Sequential time-limited manual resets)

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

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

5.8 N HBABEATREZ2 A % —n » 7 F7— R (Interlocking guards capable of internal opening)
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5.9 H— FIEEEEE O HAESERHRE  (Escape release of guard locking devices)

5.10 fCEhEE4E T X5 L (Initiation warning system)
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416 SRGEHIREL)

SR (EHARE L) [EIZICH>WTIE, IS014122-1~1SO14122-4, 1SO/TS19837, 1S029042-8, KX
1S029042-9 ® 7T -7,

(1) 1S014122-1~1S014122-4 — BB~ D EBFEAFE - WG11
—N\—t EEFEROERRVCEAD-OD—HREREIE
—/\—t 2. B ERTSVE I+ —LRTIEYIR
—/\—h 3:BEE, BRISLSRUA—FL—IL
—N\—F4:EFEFLD

Hik& 4, Safety of machinery - Permanent means of access to machinery
Part 1: Choice of fixed means and general requirements of access
Part 2: Working platforms and walkways
Part 3: Stairs, stepladders and guard-rails
Part 4: Fixed ladders

% WG

A. EEE

PR, LT, BEROH— KL= EhED D 45— FTHIRS WA B Th 5.

2001 EICHIEMFEAT S, 20tk SUEEEEERL, 2016 4ICH 2 AT S, A1,
WO ARTETRENEINDO SR (THIRE L) 72021 44 A 15 H~9 A 2 BHIFR ClEIfT X
iz,

FIRTIBY, FEORE, “confirm” LY, BUREMERTSZ L Lot

B. & (SR EER T, WEMEREL)

SR DAREDIEE
IR : 2021-04-15~09-02 <Rl

« A% : confirm

« fE R confirm

C. BR&®H%
DI —F 1 EEFEORIRREVEEDT-HOND—BEREIR
T~ D EABEET R 133 — R 12005 %— h 4 LR ENTWS, 28— N 1 [T~

DEEIRBT DD DRI ZTDI=b D TH D, FIAEEE LR — LR N2
R AEAET T K 2 E MM TEX WA O, 8L FEOBRIREELZHET 5,

F 4—18 1SO 14122-1:2016 BHXR

1 Scope

2 Normative references

3 Terms and definitions

4 Significant hazards

5 General requirements for design and construction

6 Requirements for the selection of the fixed means of access
6.1 General

6.2 Preferred means of access
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6.3 Selection of the means of access

6.3.1 General

6.3.2 Conditions for the application of stepladder or fixed ladder
6.4 Selection between a ramp or a stair

6.5 Selection between stepladder and fixed ladder

7 General requirements for information for use
7.1 Instruction handbook
7.2 Warnings

Annex A (informative) Examples for the changes in the machine or system to make better access possible

Annex B (informative) Significant technical changes between this part of ISO 14122 and the previous edition
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ERAR

FIZHETROEOIEZ B E LT, —RARHECEELZHEL, ZO8KT U —XD/R— |k
1LEBIEHTAIZLEZERLIZLDOTH D,

% 4—19 IS0 14122-2:2016 B R

1 Scope

2 Normative references

3 Terms and definitions

4 General requirements

4.1 General

4.1.1 Construction and materials

4.1.2 Safe access of operators

4.2 Specific requirements

4.2.1 Location

4.2.2 Dimensions

4.2.3 Facilities or equipment

4.2.4 Floorings

4.2.5 Design and construction for working platforms and walkways
4.2.6 Manoeuvrable platforms and walkways

5 Information for use for working platforms and walkways

Annex A (informative) Different methods of determining levels of slip-resistance

Annex B (informative) Significant technical changes between this part of ISO 14122 and the previous edition
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AHEIL, B ~OEARMBSTFED 5 HOBN % LOKE, BIF L CRBIALICRESH
HH—=RU—VOREERERET HHDOTH 5,

EELTHY, SETEXIREOBRYIEE HiE LT, M, HER OB 5D s
BUEL, ZOBs Y =X = b1 EEbICHEAT 2 LAERILELDOTHD.

% 4—20 IS0 14122-3:2016 B R

1 Scope

2 Normative references
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3 Terms and definitions

4 General requirements
4.1 Construction and materials
4.2 Design and construction for the structure and the steps

5 Specific requirements applicable to stairs

6 Specific requirements applicable to step ladders

7 Specific requirements applicable to guard-rails

7.1 Guard-rails for platforms, walkways and stair landings

7.2 Guard-rails and handrails for stairs and handrails for step ladders

7.3 Additional fall-protection when steps, stairs or ladders are near guard-rails of working platforms
7.4 Gates

8 Verification of safety requirements
8.1 General

8.2 Testing of guard-rails

8.3 Testing of steps of a stair

8.4 Testing of stepladders.

Annex A (informative) Significant technical changes between this part of ISO 14122 and the previous edition
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@/—k 4:EEFLS
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(Y

F 4—21 1SO 14122-4:2016 HR

1 Scope

2 Normative references

3 Terms and definitions

4 Selection and design of ladder systems

4.1 General

4.2 Choice of a type fall protection device

4.3 Height of ladder flights and fall protection device
4.4 Platforms and landings

5 Specific requirements of ladder systems

5.1 General requirements

5.2 Ladder with two stiles

5.3 Ladder with one stile

5.4 Departure and arrival areas

5.5 Fall protection device

5.6 Platforms and landings

5.7 Requirements on moveable parts of fixed ladders

6 Verification of safety requirements

6.1 General

6.2 Tests of fixed ladders with two stiles.
6.3 Test of ladders with one stile

6.4 Test of extensions of guard-rails

7 Information for use for fixed ladders
7.1 Instruction handbook

7.2 Marking of ladder systems with fall arrester

Annex A (normative) Requirements for the design of anti-climb devices
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Annex B (informative) Summary of main dimensions of a fixed ladder equipped with a safety cage

Annex C (informative) Significant technical changes between this part of ISO 14122 and the previous edition
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k&4 . Safety of machinery — Trapped key interlocking devices — Principles foer design and

selection
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C. BR%

HENR & LTIL, 4% D loperating principles and typical forms of trapped key interlocking
system| ([ZHWT, ZOMEDOIEARN I —7 UV ABBE S, SETIORHEBEO KR
FHENHESND,

F+z4—22 1SO/TS19837MH X

1 Scop 7 Information for use

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

interlock devices

3 Terms, definitions, symbols and abbreviated terms Annex B (informative) FMEA analysis — Typical
3.1 Terms and definitions Failure modes for consideration in trapped key
3.2 Symbols and abbreviated terms systems

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

4.2 Functional decomposition of a trapped key
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interlocking system

5 General requirements for the design of Trapped Key | Annex D (informative) Selection of trapped key
interlocking device interlocking devices

5.1 General

5.2 Device architecture and positive mechanical action
5.3 Endurance / Strength

5.4 Systematics

5.5 Safety FMEA/FTA

5.6 Validating performance level

5.7 Design to minimise defeat

5.8 Clearances and creepage distances

5.9 Isolation control

5.10 Access control

6 System Configuration Bibliography
6.1 General

6.2 Key coding

6.3 Key transfer plan

6.4 System selection
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method for the measurement of the emission rate of a given pollutant
1SO29042-3 Safety of machinery — Evaluation of the emission of airborne hazardous substances - Part 3: Test bench
method for the measurement of the emission rate of a given pollutant
1SO29042-4 Safety of machinery — Evaluation of the emission of airborne hazardous substances - Part 4: Tracer method
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