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O New Regulation 2023/1230 47}

O 1SO 12100 $1¥4 B7FE vlE S =2 3 Fuctional Safety #& 74 ¢ 7|AF
A7), e BR, FRIEY 3 4 oS

Functional Safety T4
EN 60204-1:2018(Safety

S #H YL(ISO 13849-1 %)
of Machinery Electric Equipment of Machines)

ISO 3691-4:2020 Industrial trucks Part4 : Driverless industrial trucks and

their systems
ISO/DIS 10218-1.2:2021



6. YAE w5 &
O +8 15 W8 : Machinery Directive, EN-12100 % 60204-1, 13849-1

o Xt s e EHA
10.15(8) | 0 (= - 59)
o TOV sUD 7|2 oig 27|
o Machinery Directive
10. 16.(8) | - CEQE MEZ 274
- E+=7|F(Machinery Directive Annex )
- 1™ 7| A F(Machinery Directive Annex 1V)
o EN ISO 12100(Safety of machinery)
| - Risk assessment
10. 17.(=h , ,
- Risk reduction
- EN ISO 141211
o Robotics and EN ISO 13849-1 TOV SUD
- 1SO 10218-1/2(AH 27 AIY & E=CHH, 24 274 5) Product
10. 18.(%) N roduc
- Melg 2R RE L QHMI|ES| 2N 5 Service
o 7lsd 7lwvlE A HE GmbH
o EN ISO 13849-1
- ZANEUE Tt
10. 19.(=) _
- 7| AHE-M O A|AEISl oHHEH BFE A 7[SeHH
- SRP/CSS| 27, 7[5 ME A &
o EN 60204-1(Safety of machinery. Electrical Equipmnet of machine)
- 4O Oiet E3(7|2E3, AFES PELV ALE0| 2t B §)
10.20.(3) | - 2E=FX|, SHY 2¢
- dH EZ(EF Bz, 0o 22, XHEZ )
- Mojzlzo HHEA S
10. 21.(&E =
S o Y= (EY021, B) - 321022, Y))
~10. 22(F)







1. TUV SUD 7| &)

71 &

O AW, AZ, AN, 18, 71E AR 5o A2

3}

(¢}

- 1866d 28 HAY Az AFPFAZ Zd A HHY
- 19061 A4-52F 71=H A AZ
- 19943 3= A&

1881 1906 1921 1938 1951

On 6 January, 22
industrialists united fo
establish'the Steam

~ Boiler Inspection

Association Baden in
Nannheim.

The first binding
standards related to
boiler safety were
agreed, paving the way
for uniform technical
inspections.

Qur first vehicle periodic
technical inspection was
carried out

Environmental advocacy
began with our
publication of a réport

addr

The launch of a
standardised nationwide
system created 14
regional inspection
associations named
TUV. There were 17
TUVs by 1941.

TUV organisations were
tasked with performing
regular inspections of all

meforised ve!

1964

Expansion beyond
Europe began with a
cable car accident
investigation in Cape
Town, South Africa.

1989

TUV Product Service-
GmbH was launched;
pioneering the concept of
worldwide approvals.

1991

Asian subsidiaries
launched in Hong Kong,
Japan, Taiwan, China
and subsequently in

Korea during 1994, with
North American
subsidiaries set up
around the

same fime.

1996

The TUVs from
Germany's southern
states united to form

TOV sUD.

2006

Singapore's:PSB.Gioup
was acquired, with
TUVTURK launched the
following year:

TODAY

TUV SUD actively
pursues a strategy of
digitalisation,
spearheading pilot
initiatives through two
Digital Service Centres of
Excellence in Germany
and Singapore.
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Over 1,000 TUV SUD locations
in about 50 countries
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Germany (HQ) Hungary Singapore Fim o &

Australia India Slovakia — t -"";“,

Austria Indonesia Slovenia .

Bangladesh Ireland South Africa ﬂ

Belgium Itaty South Korea

Bosnia & Herzegovina Japan Spain

Brazil Malaysia Sri Lanka =

Cambodia Mexico Sweden lé
Canada Netherlands Switzerland

China Oman Thailand Q.g
Croatia Philippines Turkey -
Czech Republic Poland UAE !

Denmark Portugal United Kingdom > r

Egypt Qatar UsA "‘

Finland Romania Vietnam 3

France Russia L

Greece Saudi Arabia
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2. New EU Regulation 2023/1230
] CE vl=2 A=
O EUT7A ALEE = AlF T EUT7IE 25+ AlFo tis] Regulation
= Directived] 5 S TANR S T8t AlFU S YElE A
- 1993 7€ EU ©]A+3] ZA ol 93 ‘CE Marking' HE &%
- EUS| =277 =) B AwFgadd@h=el A&
- CE JIsdak= 879 e W= AY, sid AlFo] o= =&
MEX = 2} Directivell Al 74

O CE "= #d HE

7+ E Ly &

Regulation | o USIHOR HZE|E ARSOE WNOZ T4HO| 9lon| BE AT HIZ Hg
o EU O|ALR| X|HeZ2 S8

Directive o 2 HATS AT AP WA SYBY TE2A0| YD)
o ARO| MBI WD TAE HURYE 2T

Decision o ¥xoz &0 9lon| s FYT0| B2 N

E

oo

Recommendation o BATT

x 2420|

O CE A #(Directive)

X &3 Shot Title AE= T IBES NEOE
7IHAE (MD) Machinery Directive MAEIAF 2006/42/EC A, B+C
AC 50V ~ 1000V
XMHLZ17|(LVD) | Low Voltage Directive DC 75V ~ 1500V 2] 2006/95/EC A Aa
= 73/23/EEC
7| MEZ
— Electromagnetic ™7|, MXAKE 2004/108/EC
X KETHE SFAL _ =l _
RIS S(EMO) Compatibility Zaste ofcisol XZ | 8o336/kECc | M BFC
Medical Devices 93/42/EEC | B+D, B+F,
o|lg7|7 Al 280l o|g7|7
| = 7|7|(MED) Directive hs =717l (2000/70/EC) H
Active Importable
%% AI:II-OI:I% H p N OlAEl T = H/ B+D/
°|27|7| (AIMD) Mecgicraelctli/eewce Pl=t 3L S 93/68/EC B+F
In Vitro Diagnostic
XQ Flcre ( gne = =
e Medical Device ERE IS o8/79/EC | °TC BT
o|27|7| (VD) Directi H
Irective
S27|(LD) Lifts Directive 527 95/16/EC B+C'HB+D'
Equipment Explosive A B+C,
Hp= STy c[ =3
3 E27| 7|(ATEX) Atmospheres LENE 94/9/EC B+D, B+E,
B+F, G
of2lo] gk A A
2to| L (TD) Toys Directive (14M[0J2t of2l0|& 88/378/EEC F e
ol By §) B+C




P Shot Title M ES & XA Heng
N Simple Pressure 0.5bar O|&fo| LHET|
Cha OlEi9 7 essu B-
St PS8 7|(SPVD) Vessels Directive g 1 22z 87/404/EEC B+C, B+F
Appli Burni B+C, B+D,
7kA7|7| D e Fuole ) HHE 7tAT7|T 90/396/EEC G,
B+E, B+F
RTTE Raiod and A HE
S A EHEHT| Telecommunications FEMSA BT 1999/5/EC HEM
Terminal Equipment Vit
HIXtS ME Instrurr\:\éil’cgs,hgi?ective S8, A=g M3l 90/384/EEC B+DC'-] o
74 Q1 2 = EHH| Personal Protective - A, B+C
= ; S Jh ol =t y .
(PPED) Equipment Directive Hel=e g 89/686/EEC B+D, B+E
) oz 0Ol AT 20
-G IERN Hot-water Boilers |7 ' 2 70}'_2 'ai ALF;— B+C, B+D,
28) Directive) 2rEa8ol ofUx| 92/42/EEC B+E
= 28 27AY
M
-1 O
otz &=
Construction Products | A|HIE, EfY, {dE7| INFSPRES]
A% X tion a= Se Flezdl
d= XXl (CPD) Directive Sxiz sz £ | 8Y/106/EEC | gy
[t
Mot gt
Energy efficiency
Requirements for
LHE 7|7 BN €q I Il LA LHEJ|o
ce jl_iloc))” A% Household electric Ohf_l;l =2 Eﬁ“lal 96/57/EC A
= Refrigerators, Freezers and = <
Combinations  Thereof
Y7712
Pressure Equipments | o o categoryO|
o] =1 [F=C k=2 (¢} ==
=] —|7|7| (PED) Directive H = 07| —(Zl—l = —|7|7| 97/23/EC [[I_El_ E—I|:—
Mo
10O
. . " B+C, B+D
= Explosives for Cavil o, 482 A<t ' '
OlAQ IZof P T, 0= o
=T T Uses Directive S 93/15/EEC B+E'GB+F'
. B+C, B+D
0| A At N e
2f| 2240|414} Recreational craft sy At 94/25/EC BAE
(RCD) Directive
G, H
Marine Equipment B+C, B+D,
B ¥l (MED) M reckivo e MEFE | 96/98/EC B+F,
G, H

[] Machinery Directive 2006/42/EC(MD)

O s

- 20094 124¢ 29

FA=E 284

Q]
=

O A& AdEFMD Article A1)

- machinery;

- interchangeable equipment

A A¥EReH, EU Uz W= 2E 7IAFl



safety components

lifting accessories

chains, ropes and webbing

removal mechanical transmission devices

partly completed machinery
O MD<$] Harmonized Standards T-i-
- A-Type, B-Type, C-TypeE T

Type & Ofl Al

rr

A-Type | 2= 7|A0 HE&l= 7|2 SHHEE 7HE, 24 A& R LeHQl SWS CHE | EN ISO 12100:2010

EN 60204-1:2018

A= H’-
BType | - BT : S O A00] e PAG|, OHIFE, BUEE, A8 S
" x 7 _||( 5) EN ISO 13849-1:2015

—
S 2R

1

ISO 10218-1:2018

C-Type | EH7|A =& EF 714280 H8Y 4 U= HEEE
ype | SE7IA S 780 HE2 = U= MF EN 1175:2020

O MD Annex-IV

Article M12Z=(7|A 7 HMZ0f tiet Hetd E7F 2R

3. 7IARIE BEM 40 ST, M7= 290 FAIE S BEEO W2 YUERASH, T BF0| BHHE
BE A5 AHEALRUS ZEotn QUCHH, M=A E£& ot 2|22 tE "*ﬂ SHLIE M &3l{OoF BhCt.
(@ M oo 7 E ZIAF M=o thet Mehd Bob LR dg 2X

(b) &AM X0 7IME EC 4 HAt BE5M v Z1E 30| Z|xf & 7|AF M=o tiet WE Zd 2Xt
(© FEMX ZIME N F2 25 X

=
4. 7|1AFZE BE5M VOl o gt M7z 20| BAlE S BEO 9|713F0:| MZE|R| ERJAALE RE2H 20
s BE Bgtls 4% = 82 BEO E= ord LR AL EM7E El= 7[AFOl
IZHOH/H'.: =g BEO0| EXOHA| Y= 3% b E= det thelel2 Ef% 2t & otLE HEdHof Stot
(@) F5M IXO| 7IZHE EC HA HAte B5M vI ZQIE 30| ZIXE 7[AF ®M=0f tigt Lhe HE A

(b) ‘='—">A1X01| 7| HH

r-l-
ol
Hr
N
fo
rulo
|:|0|'

A

o

nr o
ox

Machinery is not Machinery is referred
referred to in Annex IV to in Annex IV

not
manufactured in accordance
with harmonised standards

manufactured in accordance
with harmonised standards

internal checks of the EC type-examination
manufacture of the procedure + internal
machinery checks of the manufacture

full quality assurance
procedure

_10_



[] New EU Regulation on Machinery 2023/1230
O AA &3
- & A A3 T A& BA
- FES AR A A F 2 AFNAY JARE AAY A
- A2 YA Zee] A8 AHe 2 g4 3
O New EU Regulation on Machinery %13} A&}
- A AE AA - 2023. 6. 29.
- Had (209 °]F) - 2023. 7. 19.
- A8 1202712038 A AT R AL ATE A 8L fle)

New EU Machinery Regulation (MR) — Timeline

>Qi/2024

2027-01-20%)

2023-06-29 2023-07-19 2024-01-20%) A
Publication Entry into force start apply for A(dﬂ“:mo’N[B Date of Tl ME LINE>
after successhu
teu)ms,ru;n (EU)2023/1230 notification e maomih application

1

1
Z006/42/EC, for produicts which were
Distributer: Making ‘ b e 2h 2 place on market" based on 2006/42/EC 2 >
products availible on

market, based on: i
! (EU) 2023/1230 >
- = 3 A e 1 i 1
(EU) 20231230 >

Validity of EC-Type-Examination (max. § years) /
O Sial " validity: 2027-01-2

*} see Carrigendum published 2023-07-04

O F8 WA A (7]E MD% 80~90% &%)
- MD<9} HlalE(New Regulation Annex X Correlation Table))

Directive 2006/42/EC New Regulation
Article 1 Article 2
Article 2 Article 3
Article 12 Article 25
Annex I Annex I
Annex IV Annex I




- Article ¥ Annex?] &4 ¥H7H

- Annex 19] M3 (MD Annex-IV¢| Z[Al7F 5+ ¥H7A)
_]
(o]

* o AE WMol UF W A=s® AR W7 "a

New EU Regulation ANNEX-I Part A
(Machinery with obligatory Notified Body(NB) assessment

1.Removable mechanical transmission device including their guards

2.Guards for removable mechanical transmission devices

3.Vehicle servicing lifts

4.Portable cartridge-operated fixing and other impact machinery

5.Safety components with fully or partially self-evolving behaviour using mahine learning
ensuring safety functions

approaches

6.Machinery that embedded systems with fully or partially self-evolving behaviour using machine

learning approaches ensuring safety functions that have not been placed independently on the markie,
in respect only those systems
- New Regulation on Machinery - Conformity Assessment Modules
machinery or related
Module | Annex Content Annex | Pat A | Annex | Part B
product(Not annex I)
A VI Internal Production Control O O**
v EC Type-Examination + Conformity
+
B* + C I to type based on O O
internal Production Control
Conformity based on
H* IX . © O
Full Quality Assurance
- X Conformity based on o o
Unit Verification
« QIE 7| ghol Fhod
o Ohg Zeoeh sl - =stEFo| wE MA 2 M ZE o3 EHSR =
New Regulation Article H|25=(7|# % & M Zof cist Hgd "It Xl
2. 714 E= 23 MF2 "3/t F5XM | Part A0 LIEE B2, MEA £ Q2 O F EX & StLIE
X gefof Bch.
(@) &A1 VIOl BAIE EU HAZA(Module B)2F LHR MAtS J|gIoR 3t WA N3y 22
(b) EAM IXO| HAE TS FE ES(Module H)Of 7|zt Hgtd
(© S5A X0l YAIE 9| AS(Module G2 7I¥OZ 3 XY
3. 7|A = #E MFZFo #HF7t 5 | Part BO| LHEE B, MEA £ 2 LS BX & StLE
Hgafof ghLlct.
@ F5XM VIOl HAIE W& i ZHE[(Module A)
(b) F5M VIO FAIE EU FMAA(Module B2t LHF it 7|HO= oF WA Nd 25

e o

(€ F5M X0 FAIE 2t
(d) F5A X0 FAIE B

N

ZZ E3Module H)Of| 7=t X
<)

st
=
1= (Module G)2 7|dto 2 3t X3ty

0

_12_



3. Functional Safety(7]%

] 78
O A<

Q+A)

-

- TIAE 2] e A olghe LS VIEOE st 1S ARl Brlehe
923 B7kE B, A4 APHS Hebsd dus Agste o
Ao FAY b HAZ S Y

Safety | Free from unacceptable risk
] Combination of probability of occurrence of harm and the severity of that harm
HES (Frequence x Consequence)
Goal is to reduce risk to a acceptable
O 7led ¥4 &+
BE e
B= M2/ /2202 7tseh HAFEX|(E/E/PE) QHT A A|AH
IEC 61508-1 - QHEAIE Al~E
- HI4FR AlAY 5
3Y MYRRS B AHAY AlA"o| HE
- Instrumens(E/E/PE or not)
I[EC 61511-1
- Acutators(E/E/PE or not)
- Logic Solver(E/E/PE or not)
7|A=Zor0 HE
EC 62061 SRECS(Safety Related Electrical/Electronic Control System)2| 73 Sl MK +=FF7|
- 2= OF7|HMel MO~ HE 7ts
- SILT ~ SIL3
78, S HXZA A" HE
ISO 13849-1 | MOJA|ARIC| QM EE(SRP/CS, Safety-related parts of a control System) 1%
- 5702l d5+EPHLE &
Il T T b LRI 1S9,12100.1 ana 150 12121
B B R o s S e

IEC 61784-4

Design of safety-relaled electrical, electromnsc and program—

IEC 62443
i mable electrammc | systers (SRECS) for machineny

{profile-spacific) fcommrroe part )
I SIiL based PL based
IEC 61784-5 IEC 61918 i
SRR e (TR S S e S RS SORTS W N . L e
(profile-specfic) {common part) Applicable standards
ISO 13849-1, -2
IEC s0204-1 : =
; Safety-refiated parts
k. IEC 61000-1-2 Safety of electrical &
I = Methodology EMC & FS equipment ﬂf{l’g%’—-j’lgg—}?
IEC 61 784-3 IEC 61326-3-1 *
Functional safety Test EMC & FS Mon-electrical
= pl;:es e LS. NFPA T9 [ Electrical
(200 )
T IEC 62061
IEC 61158 series / e e
IEC e1784-1, -2 IEC 61508 series (SRECS
Fieldbus for use in Functional safety (FS) (inchudng EM’C for
et trol systems (bas:c stand, » imdustrial ey IroaenT)
Key I s
[ (wellow) safety-related standards - - = :3'?2:;5:'00’?13

1 (blue

|:I (dashed wyellow) this standard

e
IEC 61511}

¥ ieldbus-related standards

process industry sectar - — —

E- WDI 21980
Part 1-4

_13_
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g= W4
d) B3 =X& T3 A< AAsAY A4 #d

| 9

reduced?

S o
1:41 Ac‘)] = Z:}i
ISO 12100-1 figure 1 ISO 13849-1 Figure 3
from Fi_gm‘l‘lldanlify the safely functions to be parformed
by SRPICSs
1
START
For each safety funclion specify the required e
- | = characteristica (sae Clause 5)
y [ Risk assessmont carried out In L]
[ Determination of the IIm!L:. of - akoondence Wil 150 12100 Determined he requred performance
the machinery (see 5.2°)
: o] ! g For each tevel PL, (see 4.3 and Annex A)
A | salected
| Hazard |dent/ficath i r
azard Identification fncllon - —
| | (see clause 4 and 5.3") DEE'”;} ;nu:ﬁnl?l.'::y‘sallm
of thes satety lunction;
l 1 Identify the safsty-relaled paris which camy
| This lterative risk reduction out the safety function [sae 4.4)
| ‘ R"‘"‘ °"'tg'"3"r:°" process shall be carried
s0e 5, x
out separately for each
! l hazard under each Evaiuale the performance level PL
[ - — condition of use (task) (see 4.5) cons!derlng:
| Risk sva-uil-fan = categary (see Clausa §)
| (see 5.3%) = MTTF, (s Annax G and D) Mo
| - DC (sea Annex E)
| - CCF (see Annex F)
| Has the sk = If exl sl'"tlllf «;;'r:fare'fsaﬁ' 4 :ﬁi c!r;Cl Annex J)
| baen adequalzly of the above safety-related parts Mo
|
|

Mo = -
| " - i
S S —
Rlsk reduction pmcess S
for the hazard:

1 by Intrinsic design, YSE
2 by saleguards /!\\

3 by Infarmation for use Valldallon
{see |50 12100-1:2003, 1 . (sea Clause 8)

Floura 4) || [herative process of the design Are all requirements
of safaty-related parts of the met?
control systsm (SRP/CS)
. (see Figure 3°) i L een. o s —
Does the T Yes
protective measure Yes
selected depend on a —
control system?,
¥ <"/ al safaty functions
_____________ been analysed?
Na

Yes

v
To Flaure 1 (180 121001 V2.4.3 2022

O PLr("d5 87, Required Performance Level) 24

PLre| 242 QA #H7te] 23, AloAr == kA" Figoll o8] <3}
Hojok & AL Z7]E YEHd. Adslel Ax, ¥, 33 ThsAd ol
w2}t PLro] 2eh3

_14_



- 27 AP HAE ds 2ad 4 4 7159 PL

Risk Graph I1SO 13849-1

PL,
P1 _ _ =
5 -1 o))
s1 - | P2 - >
1 P1 S b o
Starting point for risk F2 , h
reduction estimation P2 > c :_'U
- < 7
© g P1 i x
F1 J i @

| P2

= ' Q.
S2 { P1 i d =
F2 ] Q
=

S(Severity of injury) : AdiEE
- S1 : sligth(normally reversible injury, 2|5 7ts%t 7tH-2 A5

- S2 : Serious(normally irreversible) injurt or death : 3|8 £7t53 Adl =2 At

F(Frequency and or exposure to hazard)
- F1 : Seldom-to-less-often and/or exposure time is short(7t&/%&2 T=AlZh
- F2 : Frequent-to-continuous and or exposure time is long(AtF &= &

P(possibility of avoiding hazard of limiting harm)
- P1 : possible under specific conditions(FI&&= il Al &A 24| 7ts)

H
=
- P2 : scarcely possible( &g LAl Hel E7ts)

[] PL(Performance Level) 2AISO 13849-1)

(FA7se FHs= NE SRP/CS(AIAAI2=H A AE Fi) 2= =Hd
SRP/CS9] PLS th&9 }2hv]E(Category, MTTF4, DC, CCF)ol|l tigr F7o

o3l A4 55

7}. Category

O Adl gt WA 3 FFe] 7= wijA, Ao 4A 9 A A5 <
I 285s 2 el 522 B AAALE bHAH

H 3 = H =
BEE9 EF

- Category B and 1

- Proven in use safety principles
—?3573,' %*o" (13849-2 annex A-D)
- Proven in use components(Cat 1)

_15_



- single channel structure
- no monitoring of sensor
- no monitoring of output

I(Input) — L(Logic) — | O(Output)

Ex) Category B and 1

| | e =

: Output:
Input: N Logic X P
Sensors —/ actuator

( fail safe or high reliability)

A/D signals contactor
- Category 2
- requirements of category B
x5 £3 - proven in use safety principles
- possibly redundant structure on actuator side

[(Input) — L(Logic) — | O(Output)

$ M(Monitoring)
TE
(Testing Unit)

— OTE

Ex) Category 2

— i =

Input — Logic > Output

~ ~ ~

Output of the
test equipment

Test equipment

- Category 3+4

- requirements of category B

- proven in use safety principles
- redundant structure

- monitoring of inputs

- monitoring of outputs

FEY £

Alm

_16_



—

l(Input) — L(Logic) O(Output)

“<>m

$ Cross Monitoring

ﬁ
l(Input) 2 — L(Logic) 2 O(Qutput) 2
<“>m
Ex) Category 3
Monitoring fﬁ
Input —] Logic i Output
] ] Cross comparison I t _ y:ﬁu—
Input — Logic T S;tput

Monitoring

Cat42 Cat 3Kt} High 59 DC% MTTFa7l &7

U. MTTFd(Mean Time To Failure)

O F#9 AF o] WA 7HA A== BARE
- dHtd 0 = Component?] A|xA7F AH AlF
- g2 1009017 1008 =HstHet= 10022 7
- Category 4°l A3t Ho 25008 7H4 1A

Description Range of value MTTFd

Low 3years < MTTFd < 10years
Medium 10years < MTTFd < 30years
High 30years < MTTFd < 100years

O MTBF=MTTF + MTTR
- MTBF=Mean Time Between Failure, MTTR=Mean Time To Repair
MTBF=MTTR, MTTR can be neglected
O MTTFqa9 A7
- Use of manufacturer’s data(review necessary)
Use of data bases(SN 29500, IEC TR 62380)
Use of methods in Annex C(Parts-count) and Annex D(B10)

Choose 10 years
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O B10d

- A|ZA7F MTTFd 455 Al&sls HA9 Alad 482 AFE. Al ZA7F B10d
R AlFsl= A Fol= o A& o] &3l MTITFdE A4k
B, ~dy, X h,, 3,600
MTTij - 0.1 vaop Mp - t(’yde

- B0 : 10%9] TAL2T BE 1gre Qo wriA e Aol 4
(B10%t9] 2812 B0/ #o2 A& 7H%)

© toe 1 2 AEAHR] FFo A= AbolFe] W AR (B9 sec/cycle)

- hep : 19 7FEAIZE ($): hour/day)

5 (&9 day/year)

O F /¢ ©& MTTFqa2 %t

- TEAGol gt H MTTFa 32 ofgfe] Aoz =4
MTTFdca1¥ MTTFdee T+ N8 o2 &3 ot 3k

1

11
MTTFi, ' MTTFi,,

o
ko)
2
o
N

MTTEF, = — | MTTFd,, +MTTFi,—

w|ro

t}. DC(Diagonostic Coverage)
O AA 918 243 A= 7Fed A8 28y v+

N ADD

DC=
NADD+ Y ADU

DD : dangerous detected, Du : dangerous undected

Description Range of value DC
None DC <60%

Low 60% < DC < 90%
Medium 90% < DC < 99%
High 99% < DC < 100%

O DCe| 24
- Use of manufacturer’s data
- Use tables in Annex E(ISO 13849-1)
- Otherwise, DC=0

_18_



Table E.1 — Estimates for diagnostic coverage (DC)

Measure | DC
Input device
Cyclic test stimulus by dynamic change of the input signals S0 %
Plausibility check, e.g. use of normally open and normally closed 29 %

mechanically linked contacts

Cross manitoring of inputs without dynamic test 0% to 99 %, depending on how often a
signal change is done by the application

Cross monitoring of input signals with dynamic test if short circuits are not |20 %
detectable (for multiple 1VO)

Cross monitoring of input signals and intermediate results within the logic |82 %
(L), and temporal and logical software monitor of the program flow and
cetection of static faulls and short circuits (for multiple KO}

Indirect monitoring (e.g. monitoring by pressure switch, electrical position | 90 % to 99 %, depending on the application
maonitoring of actuators)

Direct manitoring (e.q. electrical position monitoring of contral valves, 99 %

moanitaring of electromechanical devices by mechanically linked contact

elements)

Fault datection by the process 0 % to 99 %, depending on the application;

this measure alone i1s not sufficient for the
reguired performance level el

Monitoring some characteristics of the sensor (response time, range of 60 %
analogue signals, e.g. electrical resistance, capacitance)

2}. CCF(Common Cause Failure)
O shute] @flo g Haof FFo] uFAUA &7 stoof g= 97
13849-1 Annex F.1 Table
654 ol THFAA Y, otdld A FUHAQd =4 Za

Annex F.1: Scoring process and quantification of measures against CCF

No. Measure against CCF Score

1 |Separation/ Segregation

w

Physical separation between signal paths, for example: 1
separation in wiring,/piping:
detection of short clrcutts and open cirewits in cables by dynamic test;

— separate shielding for the signal path of each channel; b
— :-llfllr.lwll e Iearﬂuwmmd creepage |I1>t.-1|ut:| ot |.u'J||It-f|k chreuft !w.ird: \
F4 i}ll.cn.l;ly Add the
Different technologies/design or physical principles are used, for example: 20 g4—
first channel electronic or programmable electronic and second channel electrome- val ues

chanical hardwired,

— different initiation of safety function for each channel {e.g. position, pressure, tem-
peratiura],

and/or
digital and analog measuramoent of variablos (e.g. distance, prossure or temperatura)
and/or

Components of different manufactures,

3 Design fapplication fexperience
3.1 |Protection against over-voltage, over-pressure, over-current, over-temperature, ete. 15 v
3.2 |Components used are well-tried, 5

4 |Assessment/analysis

Forearh p art of ‘S'ihﬂ:,- related parts of control systema fz ailure mode and effect '||:n|yq1§ has 5
gen into account to avoid common-cause-fag
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- MTTFd, DC, CCF, CategoryE Z§3ste] olgfe] HolEol| 93] 274

- PL>PLr : PLr("3587<, Required Performance Level)2 FA%He| 8+
H AR = PL(A ST, Performance Level)elgtal & 4 Sl QE Ao
Alz=fle) PL2 3 HAaR 875 AsFE(Pl)Et 2y Zolof &

ISO 13849-1, figure 5 and Annex K, table K.1

PFHy| o,
(1/h)
1
wl-
Key
"l —— [ = T —
b / PFH, Average probability of dangerous failure per hour
% V PL Performance Level
---------------- e
c -1 EI MTTF, of each channel = low
“ Z -
,,,,,,,,,,,,,,,,,,,,, N— st - % fffffffffff MTTF, of each channel = medium
d ] . MTTE, of each channel = high

Cat. B | Cat.1 | Cat2 | Cat. 2 | Cat.3 | Cat.3 | Cat. 4
DC,.= DC,, = BC..= pDe,,. = DC..= DC,, = oc..=
none none low medium low medium high

1SO 13848-1, figure 5 and Annex K, table K.1

O Teo] MHA~H O oFoj AzEdAe] PL AA

Table 11— Calculation of PL for series alignment of SRP/CS o -
e
BN o
g | 9 |
b ) ) a | Type3 Scanner Safety PLC Freq. Converter
2 |3 b Applies for combinations ' PL =d 1PL=e PL=d
¢ %2 ? b of subsystems if only the
2 | 3 ¢ PL s known c 2 2 E
P 3 3 : e <2 2> c
<! 3 d PLIOW d ) | * <
- =T = \____/( s ) 2 ( d )
> 2 d
3 3
PLigy =1 PLyys $PLy, N=2 PL=d
l’:t;l/ec‘ls‘l-Caculatlon of PL for series alignment of OAl) At7| AlAEIO| PL E3E d
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4. EN 36914(4Hg 4 F2AED)
miE R0

- Automated guided vehicle, autonomous mobile robot, under cart &

Autonomous mobile robot(AMR) Automated guided vehicle(AGV)

0 F8 W&
O Braking System
- AdEge WM E =F
- HEU 23] Alo] FHAAME AFHOE ZJ(E
- AHAT} WA BE U Hoke] oA 8L 482004 A A 1A
ere] 25 W elA 3
=Y 1 AT 88 SRS AGA BB A A5 AAEAA FA

Safe Torque Off(STO) Self Brake Control(SBC)

protective device
W] B

O &% A|oi(Speed Control)
&5 AoJA 2" Qb Y HEe 19| & 33 = 8o ulglol g



O A& HiE g

60VDC E+= 25VAC °)d 5w9 s 54 92 AAl= IEC
wret FAFee) Al HAFo s WA= g flgacjls HJX]*S}E
= 2AHAk &

Ego] S AAd 442 Wt =2 Jbe A HLo] &5 HES
dAE ok &

Edo] A AAE o, EHe] T HE2 v G &

O 3t& # 3 (Load Handling)

A 227 A st AR g2 Wl 3E0] FAEHES A

- 9, VA A, AA FA = THELEA 24

=

Q78 & (Stability)
EYL BE A, 23, v A st Ao m FR|H oF g

- —

4
219k =017} 500mm ool ETle] QR 28 7hsdt el weh Adslolok 3

ISO 22915-2:2018 Table(a)

Table 1{a) Counterbalanced Lift Trucks

| Table Number 1 2 3 &
Test Lon giudimal Longitudinal Lateral Lateral
Operation Stacking raveling Stacking Traveling
| Load Test lpad Test load Test load MHone
Mas! Posilion Vertical Full isanwand tie (fos Full pearward tilt Moi trucks Full rearward Gt Mor trudks
trucks wirh tiftatde masty with tiltable mast with filtable mash
Lift Helght Maximum 00 mim Ma slmum 00 mm
Rated Capacity,
Up to and including &
4 500 kg
Platform '
Slope, % Rated Capacity, 18 @ 15+ L&V {max. 500
Crugr & 500 kg g
Up to and including
S0 000 kg
1
[~
[0t [He” e R
— | It \\
N | P 5 VY-
. 1 F \ A -
! [ L X e
J_ b L Al N ; s
1 ly e B O) jowe 3
R v AR AR =
] bl e Idi (e}
Cantarline of
stearing wheslis} — Load
or steer axle i anla | A ot Furalinl ¥. ral ¥ - Parlisl
| 1 af r r Al |
|

" q I - II_ ) I

s W B ||
4 I i |...1;] | e

|

!

B o= Centerline of tuck

8 | | 5 B P
Al P F o
N PN A s | B
v/ || o Y
b H % ' ‘ o T
rgll |/ Tﬁ Load SR Load /b Four
|k {

mla

t ] H ,{' .'x/ anle Hﬂ f& anle H ”._\__: W

A '] M- e ML,
Tilting platform | L ;' r Etawring e Steering C Srearing
Parallal A whaels  Adi whasls wileels

in ] Il L
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O B3 AXe} H2kzX|(Protective devices and complementary measures)

- ISO 13850:201

E =z >~
T

st mgAA 1%

- HAAA A7) S W RE EY ol %

AzoA ) AT A W Ee

Ao A 2le] ok
B SRES-E

ok

T
e

(i

l.E'—-?—..L*(SRP/CS)
AH RETo zojx Hlo AR

=

o 7P7~01 o} g}

& BHok ¥

ISO 138492]

ISO 13849-1 #1

IS0 3691-4:2020(E)

Table 1 — Minimum performance level [PL) of safety-related parts of control systems in
accordance with IS0 13849-1

sizes of the safe
detection fields
of an ESPE for
linear mowve-
ments. (e.g.
forward direc-
tion, hackward
direction, later-
al and crabbing
directions.]

pErso.

FPersonnel
detection not
efficient due to
different speed
vs personnel
detection

Subclanse Item Cross=refer- Description Main risk Mote Minimun
in this number emce of the safety required PL
document inthis function [ora according to
document part of safety IS0 13849-1
fanction)
4.2 Braking 1 4.2 Braking system | Collision with PL function
system contirol persons controls the
decelerarion
function.
2 4.2 &) Parking braking | Unintended PL function con-
sysiem control | motion of the treols that brake
rruck: risk of is dis-engazed
collision in order to avoid
. continuouns
Reduction braking wh
EFbrakitie raking when
he . travelling.
performance if
the hattery s [Wear and
disconnected release of the
(unlikely) brake to be
checked with
periodic main-
tenance).
4.3 Speed 3 &3 Over speed de- |Collision with PL Monitor that
control tection system  |person. Person- |truckspeedis
speed = truck nel detection not over the
rated speed) not efficient due |maximum rated
to over spesd. speed. In case
af malfunction,
an emergency
stop shall be
activated.
4 4.8.2.1 Speed monitor-
ing in case of
speed <0,3 m/fs
5 4.8.3.6 Adaprion of the |Collision with Assure that

the personnel
derection tield
is consistent
with actual
wruck speed.
Travel speed
monitoring can
be performed
by the persan-
nel detection
mMeans.,

If PL=d cannot
be attained
speed shall be
reduced to a
maximurm of
0,3 mys.
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5. Robotics Standards

[ =259 &7

O Robot : IMR vs @525 vs AGV vs AMR

Industrial

Collaborative Robot

Automated Guided

Mobile Robot(IMR)

Vehicle(AGV)

Robot(AMR)

ST Y

=1
#

2R 5
Z8 AH g3
Type of Robot IEC/ISO Europe North America
ANSI RIA R15.06
_ | 1s0 10218-1 EN/ISO 10218-1 NFPA 79
Stationary Industrial
IEC 60204-1 EN 60204-1 UL 1740
Robot(x184] ISO 13849-1 EN ISO 13849-1 UL 1998
AoigE s ) )
EN 61000-6-7 EN 61000-6-7 UL 991

CAN/CSA 7434

Robotic System
(2R Al2E)

9 77 =
ISO 10218-2
ISO 11161

2 72 =y
EN/ISO 10218-2
EN/ISO 11161

o 72 =g
UL 2011
UL 1740
UL 508A

CAN/CSZ 22.2 no. 301

Collaborative Robots

(HSHY 28)

o =2
ISO 12100
ISO/TS 15066

9 77 =
EN/ISO 12100
ISO/TS 15066

9 77 =
ANSI B11.0 TR3
ISO/TS 15066

2 AHEY

9| 74 mg

. EN 1525

Mobile Robots ? 74 =23 EN 1526 ANSI B56.5
(AGV+Robot) ISO 3691 UL 583

EN 1175-1

ULC C583

EN 1SO 3691
Service Robot ISO 12100 EN I1SO 12100
(MH|A 28 ISO 13482 EN ISO 13482

_24_
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[] ISO/DIS 10218-1.2 7l &

O

ISO/DIS 10218-1.2:2021

- EN ISO 10218-1:2012%} I1SO/TS 15066:20165 & &3+ F+

* Robotics - Safety « safety requirements for
requirements - Part 1: collaborative industrial
Industrial robots robot systems and the work

* The robot will be

environment

considered as an
incomplete machine.

ISOVDES 10218-1.2: 2021

i ) H ISO/DIS 10218-
- ! ISO/DIS 102181 .2 ¢ 172
i 2021(E) H
ISOVDIS 1T0271T8-1. 1 H
SO0Z0(E)
ISO10218-1-
2011
+
ISCOVTS 15066:
2016
-
IS0 10218-1:
2011
Past : Presence H Future

L]
O

Zg& ¥4
A8 A A AFAe] Ha, AZEIYW HE g2 auEdoly, £&
Z28 7153 35 o]k 1AE 2R = wnld ZeiEo] uAgH 2

In ISO/DIS 10218-1.2 robaot is automatically controlled, reprogrammable multipurpose
manipulator(s) (3.1.2.5), programmable in three or more axes (3.1.2.1), which can be either fixed in

place or fixed to a mobile platform (3.1.2_8) for use in automation applications (3.1.1.6) in an
industrial environment (3.1.1.1)

O A& A Fof

FABA W EEo] AEH] YT W4 E 2R Hopl: 2 §HA

@& ex) T 5, A, DA, Avls F

+ Does NOT apply to non-industrial robots, although the safety principles can be utilized for these
other robots: military, space, undersea, healthcare, service or consumer products. ..
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- GAAAA ARE A% 2ATVIEE 2E oy Tl
- A 7A, FobE, Ad S F3& 3%, TCP Setting, Payload

Setting 5ol tgk W-&-°]

o =ZF

=

- TCPe] HU=" &%, Wiy & CIE 9 olsfw Al 74, Wiy & e

=n

3o =1&

AgSte] T

Robot Maximum force per Maximum
Total mass per manupulator(M) (kg) .
Class manipulator speed (mm/s)
| 10kg and under 50 and under 250mm/s and under
Il over 10kg over 50 over 250mm/s
O 25 Ao
- A 71A X3 7]Eel g HEE 1SO 14118 W&
- Bolag WAl A ZES g F U Fael 3
Sol e BASUA WEA AP £EE ok 3
7 BAglol 4 4% L An A
AnNEE A% Bk s0l, SEAB A ol de Fshok 3
- BE B4 B AIAA

. 23] A= [EC 602041 1SO 12100, TEC 600731 we} 3

- Single point of control(&t A o)

35| 3EA|E|ofo} 3

Direct Control(X!F X|0f)

External Control(2]| 5

Hlof)

- B mojol gHAE CH2 FojsD LME
- Che AEe 9RESE XX RES #0f 3

2) 2% S5 AIF

by Zz21z HA

0 UH Y B

d) T2 7EZ F42 HEE HO|W ¥
&) Mol Z213 Yujo|s

- 2RO =220 0| HSEX| B0t oF 4=EHo|
2 49 A% Ho7t MEE

HEHOZ7L MSEl= 89 thg Ards S58oF &
a) AFSHE 7tsot ot HYSHO St

=X 7} Lot

b) ZTNOIE 2=iotH 2IF X017t ZA| Hig-det

on
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- Mode

Automatic Manual-Reduced Speed(T1) Manual-High Speed(T2)

- 7|5 0| gdzt

_ MK =7 ZIK|El HO =Ho _ne = o H=g
oxl —l—dol |:|X = oT EA— A=, iEJEHO (=NoN] ) EE:’.E.:HE_' Z.*O.z,*% %‘,‘%’C‘)—I-E
BE Ol 7ttt #&20| EX| - B2 0|52 M43 FXIt &S a0 Al

- XAt Y Bolo| ASWMA| AH|  SHe ST THs °TT R
SeMe AREX %S

Teach Pendant Cableless/Detachable Teach Pendand
- OtS ==ttolLt X|&O| M3 E|ojoF &FL|Ct. - A& HA|ZF NS E[0{0F BT}
= 7582 xA235H7] e HiX| E= 2 E|X] HEHET 23U S B0 F
SEo= 29 AOlE2 Bt gl X A EIX| HEEI A4E 222 HA
Ho|H a2 =LCL - OHN ot SAlo| B7|H MOkl 2E 2X0| st
- 20| 3kg ORI E[X] HEHE EN 1005-5 B3 YRt Al thss 2E)
- 2m O|2e| H2|0|M 3kg O|&e| HEHZ = E[X| | - E[X] HEENM E£ MO HXE A4 X 22
HEE, EN 1005-2 Ste{ ™ H=oh =0 ER
23e PHAPE o|9le] Ao FXZRE AFLAL A%, A5eHo|
XA A E] AT AZE= AE WA
2ie Ayl MR HUS AFY fd A5 4FL ALsIHE o

conformation from operator through

saperate control device

[ Teach pendant J L co

ntrol device ’

/

activation confirm

[

automatic operation
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off

O
N

_ olan
S
2R mE
me} A4

2
2

AAA 2R 7], s,

4 7IAl B AZELo))= 53

XA Zlsel e kB AAA =" A

o A ZFofof %
A5 A TAL JPssA 87] 919l 5100 e

- 2HoE= 1021820 wWE &
7153 ¢k 75l AlFE F A

- ISO 13849-1 &=

+ [EC

62061

shupoll ek A slofo} F

Mandatory Safety Function in Annex C.1

Mandatory OR
Clause Conditional OR Safety Function Name Possible Triggering Event Intended Result
Optional
Automafic mode is prevented and
5282 | : = L .
2821 Mandatory manual mede, genera Change of mode to manual mode Eriabling deics attie o canfrol Statan
Mandatory for Class  manual mode, reduced- .
52822 il robots speed Manual mode, reduced-speed selecied Reduced-speed (5.5.2.1) active
Internal safety function friggers
OR Cease all hazardous robet functions intended to be controlied
543 Mandatory proteciive stop Actuation of a protective device which is connecied fo the by a profeciive device
protactive stop input
Eneray supply is switched on
5511 Mandatory start interlock OR No mation until there is a manual reset
After an interruption and restoration of power
Change of mode (5.52.2)
5512 Mandatory restart interfock OR No mation unfil there is a manual reset
After a protective stop while in manual mode
Protective stop (5.4.3) if speed limit is exceeded
5521 Mandatory reduced-speed Selecting manual mode Prevent the robot from exceeding the limit by slowing or
stopping (protective stop) before the limit is exceeded
3 3 . e Stop and prevent robof motion and the operation of other
K53 Mandatory enabling device function Release or compression of the 3P enabling device prb bt whinse Hiasanis ale chetalea by he rabat
Table C. 2 — Robot safety [unctions
d Minimum
ManO;tary —_— . " R . Functional Safety
afety Function ossible Triggerin L7 —
Clause Conditional i Ev lgg B Intended Result Performance by
on _mn . ame vern Robot Class (5.1.17)
OR Optional
Class | Class I1
: single-point-of- |Selection of active point Robot shall respond only to the
5.2.7 Optional BleT ! : S . PLa PLa
control of control active point of control
2 external control | Request for external Lorcal action required to enable
5.2.7.3 | Optional o i a PLa PLa
enable control of robot external control
Conditional
52823 F‘:'c_‘t'lllifed if manual mode, | Exceeding 5 minutes of Separate action reguired to
2 g] * high-speed high-speed time enabling device resume the previously selected PLa PLa
manual limitation released higher speed
mode is
provided
5.4.2 Manidatio CRRERE LD Manual actuation of an Cease all hazardous robot PLc PLc
i E Ly BEncy sop emergency stop device functions SIL 1 SIL 1
g -
< Mandatory: shall be provided.
Conditional: shall be provided if certain conditions are met according to referenced clause
Qptional: not required and can be provided as an aption.
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- EMC
EMC+

- A

ISO 13849-1 =+ IEC 620612] EMI % EMC S 7AMgS =

[¢]

i\

SR WEAA L e AA A5l ool
AAo] AlF = ok
FAB =S A Eo o F

Table 1 — Comparison of the stop functions

Parameter Other stop Emergency stop Protective stop
Purpose Stopping. on/off Emergency Safeguarding
Stop the robot or Safely control the safeguarded hazard(s) in
its hazardous R A —— accordance with
Effect functions, then enmveaul;lrﬁurg}r ‘;"u cas either 5.4.3.1 (protective stop, general) or
remove energy to E 5.4.3.3 (monitored standstill safety function]
actuators
— : Manual, automatic or may be automatically
Initiation Manual Manual initiated by a safety function
Stop category in
accordance with Oorl Oorl

IEC 60204-1

0.lor2

Safety-related
control system

Not required

See performance

sl requirsmentin Annex i See performance requirement in 5.3.
Manual or automatic
Reset Not appliable Manual only Can vary with each safety function that initiates a
protective stop
~ § Variable: from on-going (i.e. internal robot safety
Use frequency Frequent Infrequent functions) to infrequent
L
- 718k 715 W&
o AT - - o =
1% e, A71% e, &5 A, Enable 7% Sl glom Foll

U g0l 2A dA FojoF st
O &A 5%
- o8 "HYyEHoIHE
O &2 A3k

. 23] $zole

20!

(~
=

X AHE A4

Al
- ®1o] GE Class I EEOH 14 52 Age AeAl

S ERe AT AN XS do] o|FAME M, A FH ] =W
BEYAE AFSok s, A FHAE AT Payload, Hrh HEo] 2
B2 FAL 5 Ak 715 A &
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O d&24d 7ls
- HGC(Hand Guiding Control)
YA £08 DUAAE gho} £ BT FHIM A
CAQAT ZRS BEe A 2E 4A
- SSM(Speed and Separation Monitoring)
- 2R ZdAket A" AZE #gAEL vE ARl S22 FAsoF &
- 1SO 1385591 A A F49 A £EE AHshe AR 1
- LA olAAEY ol R AJA HT Al AR SEE E°1AY
AAEE HE 22X 23
- PFL(¥ % &9 A3, Power Force Limit)
- A 25 AHS A AFEA e TEekA e AldE =279 st
dERe g
2R dsrololele] g3t o] A Bkl o3 A" A el
A=A &lstr] fs) dHdd Ao "oz RUE o] 29

s

AN 3
HGC SSM PFL
PFLO| ZQ EXEoz oM 7|52
IS 5 SiL}f O|AFS Sdf X2 E | E8f 0|20|T = YS
AZE = 9 27 A B H2|Z 0|7 A2 QX&oF & | a) M L B WS U2 TN s
ZEAIE|s BR|ALEY a) 220 25 Za b) BE S0l M3 U sX S
Hold to Run b) 22 AA L WX HF AISIA L ot
SO 2064301 2t 28El RNEEHAE | o 0|ZH2| 9K R ZQ 252 | o &5 DUHY, HAAE DL
SF7L HS Y| gl £ZE F 8 SHEel 7150]
2 E|ofof &
aee = = - -

AE 9 ATARA, AT, AY R=R 5
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6. EN 60204-1
[ 48 ®4
O %<& W4
- AT ol L2 o]FHA de A7), dA v g A
O A& A9
- A7) AdATE A =72 AR AHEE A SE(ex. 17 ok=2837] %)

_ Aihe BoF 207 FUF g A

[ +8 W&
O o digh B
- 7|BRS e IHRIE LFoXF]
- Z[ERS = SR AMEoly FEo| AH HEHE ASE Hoshd, 1%
HE= AR oz A%k 7 HEFA

b wEERAY BE Aole Wl
3

i)
<
oY
&
o

= BEo 93 Yo Ax|, HA IP2X == IPXXB o4 HESFOoE BE

- IP 2X+&= A7o] 125mmET & 1A EA4 gk REE v
- IP XXB A4 o]lEd 9 &9 el gt RE= AF=A| o, &7 Ee
2174 12mm, ZA°] 80mme] ZRIE HIXE ©AtZ I8t X3tes B

ogte IAAY, AHVE FHAE A =T AR
- AR HAo 93 HE

dAR= WA e AAAE 95
- ZFASke] o9 B

b3 Aol 60VE 29sh= S3E= 35 2 F 5% ofulol a0V olstE Wb
VvV IR SE

- Sz 0 AN A E=E 5T Hdd o3 BT



Appliance Class Marking

Protection

Class 0 No Marking
Class | .))— rlj
Class Il "Class II"

"Double Insulated"

Class Il I

)

Single level of insulation
no protective-earth

Chassis Connected to
Electrical Earth (PE)

Double Insulated

Supplied from a SELV
(Separated Extra-Low

Voltage) Protection by

Power Source.

,,,,,,,

=) (=

Class | Class Il
S =]
= =Y
Automatic Double insulati

disconnection

on,

Se

reinforced insulation

Class Il
» .

A

<>
o

parated extra-
low voltage

_A7H Bed o8 BE
_ A AEA T o7 13

o] BT B3

T

3 ZAE A%

st 2 AE A% AL TN

Add A ) Ae=

ARt 371

- PELV A}g9] 93t »&

g TT Al

dol s} 2
83 @ Azbel wAys o} 3

4531e] sl olake] 2]l EAE

A Al

SELV, PELV, FELV 2|2

2|20 £4

L1

e L2
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- 34| ¥ E(Push Button)

Colour Meaning

Explanation

Examples of application

Additional description

Emergency

Abnormal

Mandatory

Normal

WHITE

Actuate in hazardous situation

or emergency

Actuate under abnormal
condition

Actuate when requiring
mandatory action

Actuate to initiate normal
conditions

Emergency Stop/Off.
Initiation of emergency function.

Intervention to suppress abnormal condition.
Intervention to restart an interrupted
automatic cycle.

Reset function.

Start/On (preferred)

RED is permitted also for only Stop/Off function, but it is
recommended that RED is not used near an emergency
operation device. RED shall not be used for Start/On.

Reset push-buttons shall be BLUE, WHITE, GREY or
BLACK. Where they also act as a Stop/Off button, the
colours WHITE, GREY or BLACK are preferred with the
main preference being for BLACK.

WHITE, GREY or BLACK are the preferred colours for

Stop/Off

" ; e ; : h-button actuators that alternately act as Start/On and

l .‘ No specific For general initiation of functions Start/On pus

Selad meaning assigned except emergency stop Stop/Off SIdp/ O _push-buttana_ ‘_"’h‘*m WH!T'.E or Start/in and for
Stop/On atopc:;Clﬁt 1? u?_ed a ﬁﬂc‘:lltlona]: %esﬂcrlpno? s:'lall be used for
Stop/Off (preferred) e identification of this push-button actuator.

. =
- Indicator(ZA] 5)
Colour Meaning Explanation Action by operator Additional description

Emergency

Abnormal

Mandatory

Normal

WHITE

Neutral

Hazardous condition.

Abnormal condition
Impending critical condition.

Indication of a condition that

requires action by the operator.

Normal condition.

Other conditions; may be used

Immediate action to deal with hazardous condition,
for example switching off the machine supply, being

alert to the hazardous condition and staying clear of

the machine.

Monitoring and/or intervention, for example by re-

establishing the intended function.

Mandatory action.

Optional.

whenever doubt exists about the

application of RED, YELLOW,

GREEN, BLUE

Monitoring.

Indication: to aftract the operator's attentio
or to indicate that a certain task should be
performed.

The colours RED, , BLUE, and
GREEN are normally used in this mode; for
flashing indicator lights and displays.

Confirmation: to confirm a command, or a
condition, or to confirm the termination of a
change or transition period.

The colours BLUE and WHITE are normally
used in this mode and GREEN

may be used in some cases.
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