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. ISO 10218-1:2011 4 EE =F2| AT 243 QFAEF - A1 5
Z ERobots and robotic devices - Safety requirements for industrial
robots - Part 1: Robots
MUE ZE2 XA 22 UH 24 U B35 Yo, ALY FEof
Chst OtH 2 AL Sof Oist #73.

7 . ISO 10218-2 : 2011 MY E =£9| 2tFof 25t

l‘ 4 ISO/TS 15066 QA - H28 - 282 A28 U ST Robots and robotic devices -

. HExnoiao Safety requirements for industrial robots - Part 2: Robot systems
= and integration

MUE =2 FLH QUMM FH 217|2 EZSE ZX B =28

ISO 10218-1 =X Moz OHH o+ Al SO Ojs 73.

ISO 10218-2 25 A|A = _
. ISO TS 15066:2016 =& S =22 TX| -HS=E -H228 . =22

A28 39! £E3F Robots and robotic devices - Collaborative robots
S EES 9o =QH 28 72|50 dis =715 AHE H S

W 2 U2t 3 BED 3

= and integration robots
H
o3
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22 2 E™II 1S010218-1/2, 1ISO 12100)

ISO 10218-1 : 2011 ISO 10218-2 : 2011

Robot and robotic devices — Safety Robot and robotic devices — Safety

Requirements for Industrial Robot Requirements for Industrial Robot

— Part 1: Robot — Part 2: Robot systems and integration

Foreword Foreword

Introduction Introduction

1. Scope 1. Scope

2. Normative References 2. Normative References

3. Terms & Definition 3. Terms & Definition

4. Hazard identification and risk assessment 4. Hazard identification and risk assessment
('?'I-au'l% cLlIIQI' '?'Isn'lﬂ %7} KS B ISO 10218-1) (-?-l?;lﬂ Aql':éjl.l' -?-'gg %7" KS B ISO 10218-2)

5. Design requirements and protective 5. Safety requirements and protective measures

measures(2A| 2 FAIS W HS £Ch (SHH QFArE 9 HS CljA)

6. Verification and validation of safety 6. Verification and validation of safety

requirements and protective measures requirements and protective measures

7. Information for use 7. Information for use

Clause 4. Hazard identification and risk assessment
SHE0| ZoHEl QAR S HE20 A0 HAIE Y S0 Cistd,
ISO 121000 B H5I= CHblg HIEX o2 HE8610] 12 Z0|C}

Refers to ISO 10218-1/2 Clause 4.

Wol22E HOIE 9/34e 5Hol 9 RASS M 8510 HEsA 24 A|70f BICE, BHY 9340
HHOA ZAE|R] YU, ZAS qix] 37F B ZA 4L

I1SO 10218-2 Robot systems

[
CHS = 2510{0} otLCt,
OMRON Corporation Refers to ISO 10218-2 Clause 4.




22 s ™7 1s010218-1/2, 1ISO 12100)

ISO 12100 : 2010
1A —2A LA — 2 It /ldd &2 (Risk assessment and risk reduction)

Clause 4. Hazard identification and risk assessment

Clause 5. Design & Safety requirements and protective measures

r-------_-------‘
= O|BIAM ZHA J}E |
ﬁ 7'4' ?—lal g@ .--n------‘- ---------- A- . l--:'l-é-‘;--n-t—-l-l.-é-- -?4%**
‘ —| ZAXT 5 2= 2 (3-Step Method)
el uto} o|TA HA 12H . 225 EAA =X
y | 2CHA . gtz =X 9 FIHE ESEA|
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1SO10218-1 5% 147l

5.4 Safety-related control system performance
(hardware/software)

5.4.1 General
5.4.2 Performance requirement
— ISO 13849-1:2006 Cat.3, PLd 27
5.4.3 Other control system performance criteria
|23 *E*E*QL Z1t0 ek = FHH A2
3, PLd O[Q[(ZtH[ 12| 2, PLc £ PLe)E
Mg Sk QoL dAXIE Ba
5.5 Robot stopping functions
5.5.1 General
5.5.2 Emergency stop function
— 540 M2t 7He| 123, PLd
- Z2E "9 X
- EX9 382 MA
5.5.3 Protective stop
- 9F 77|49 BH
- 5.40] M2} 7HE| 223, PLd
5.6 Reduced speed control
+  250mm/sec 0|5t2| B2 = A E(TCP)
« &L H$E 250mm/sec 0|3t
« TCPE ST 5k ZEE AT 2EMN 7|

© OMAON Corporation

5.7 Operational modes
5.7.1 Selection
- 7| 29X S22 HPt 7|50 €8,
(ZEAE HTh
- DC Mg 9% HA|
- ZE8EZ 540 w2 7|1 2|3, PLd
5.7.2 Automatic
- REBEL 4$SBCE 5% 5K %8
- OF elE3 7|50 B,
- A7t dEEHE s E St FX.
- X3 2ELEON O 2E2 Mg ME FX|
5.8 Pendant controls
- 3 EX|HEol olH|o]E 7|7|(7tEB7HEA])
- D90 Yk 220 7
— 204 O]9 O]H|0| & EX| (22! O] &0 A 2]
AE)0AMe 3.
- O|Y|0|E &8tz 7} Y& dR= 540 et
7| 12|3, PLd

o
(=]
Ol




1SO10218-2 5% 147/la

5.2 Safety-related control system performance
(hardware/software)
5.2.1 General
5.2.2 Performance requirement
— 1SO 13849-1:2006 Cat.3, PLd 22
5.2.3 Other control system performance criteria
_  2]A3 mco| ﬂﬂrgr I} 2p A
7t 12] 3, PLd O
&ﬂﬂllal 2, PLcEE= Ple)E
-{EHol’A O|° :l7-|Xf -u-l_g

5.3 Design and mstallatlon
5.3.1 Environmental conditions
5.3.2 Location of controls
- A& 2TA| A E= 07 HALIR ZX
5.3.3 Actuating controls
5.3.4 Power requirements
5.3.5 Equipotential bonding/grounding requirements
5.3.6 Isolating sources of energy
5.3.7 Control of stored energy
5.3.8 Robot stopping functions
5.3.8.1 General
5.3.8.2 Emergency stop function
- 5.40] o2t 7HE| 2|3, PLd
- 2E 930l EX
- EX9SHE A
5.3.8.3 Protective stop
- QF 77|29 FE
— 540 w2t 7t 123, PLd

© OMAON Corporation

54 Limiting robot motion
- QEQeo=ZEE {
X x4o+—| OF & % | |
5.5 Layout
5.6 Robot system operational mode application
5.6.2 Selection

- 7| 29X So= HOH J|50| ¥
(ZXFAHE KjTh

- DC MEig QBT HA|
- EEZ 540" 2t 7HE| 2|3, PLd
5.6.2 Automatic
- ASICL +52C52 S5 QX %8
OHF elE(2 7|50 BQ
- 71X &2 7|5 &X
5.6.3 Manual mode
- &= Ao - TCPL| %7t 250 mm/s0|5t
uﬂ 1:15 e =g

5.7 Pendants
- AER2E 4+E50C

HBE g8

ISO 10218-2 Robot systems
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ISO 10218-1 : 2011

Robot and robotic devices — Safety
Requirements for Industrial Robot
— Part 1: Robot

Foreword
Introduction
1. Scope
2. Normative References
3. Terms & Definition
4. Hazard identification and risk assessment
5. Design requirements and protective
. measures
= 6. Verification and validation of safety
=S requirements and protective measures
(SHE oA S Eajdof Cjst =4 W 2S)
7. Information for use

Annex A. List of significant hazards

Annex B. Stopping time and distance metric = -

Annex C. Functional characteristics of three-position
enabling device eyr——
Annex D. Optional features

Annex E. Labelling

Annex F. Means of verification of the safety requirements
and measures

ceperstioAnnex G. Means of verification of the safety requirements

ISO 10218-2 : 2011

Robot and robotic devices — Safety
Requirements for Industrial Robot

— Part 2: Robot systems and integration

Foreword
Introduction
1. Scope

2. Normative References

3. Terms & Definition

4. Hazard identification and risk assessment
5. Safety requirements and protective
measures

6. Verification and validation of safety
requirements and protective measures

(H oA 9 EfjAof Cjst =49l 2 HS

7. Information for use

Annex A. List of significant hazards "
Annex B. Relationship of standards related to protective - -
devices
Annex C. Safeguarding material entry and exit points i
Annex D. Operation of more than one enabling device
Annex E. Conceptual applications of collaborative robots
Annex F. Process observation

and measures &
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2 EA|AE

General principles for design:

. type - A standards

D type - B standards
. type - C standards

Risk assessment:
Protective measures:

ISO 12100

A8y Bt

* Inherent safety measures
« Complementary measures

Guards Safety distances: 1ISO 13857 Protective devices
Minimum gaps to avoid crushing: 1SO 13854 Safety-related parts of control systems:
ISO 14120 - Positioning of cti : 1SO 13855 ISO 138491 and ISO 13849-2 -
i w (| DAEToNNg fPIOINIRVS Squnma e AE| eHiH o2l =
|_|_| [ I ]
Fixed Movable Sensitive protective equipment (SPE) Limiting Fixed Portable
guards: guards: Application: IEC/TS 62046 devices devices devices
Fences, Doors, ZHX|Al S THK| |- speed
barriers, gates, - travel
covers covers, - force
removable manually or - pressure
by using power Pressure sensitive Electro-sensitive
tools operated protective equipment (PSPE) § protective equipment (ESPE)
ZY 3 FXK| 7218 A Bz FXK|
Interlocking devices: Mats & floors: 1SO 13856-1 I IEC 61496-1 Two-hand Enabling
¥ Bumpers: ISO 13856-3 1SO 13851 1SO 10218-1
2IEE} 717] - Light curtains, light grids
(AOPD): IEC 61496-2 U= E} o|4lo| g FX|
- Laser scanners g
(AOPDDR): IEC 61496-3 i E-Stop
- Safety cameras = ISO 13850
(VBPD): IEC/TS 614964 H| Jg)g xl

¥ 2R =4 =

INDUSTRIAL ROBOT SYSTEMS - 1SO 10218-2 At 2

p-.--.ooooo..-ooooooo-o.ooooo-ooo.ooo-o-oo.ooco---oooo‘"&"« S -F D TS G G —"

5 * E-Stop is a safety function but not a protective device ! - R

\n.lc..o'ooi'lo..o.l.nclo.oconnccrolo.'oaolttlo'u..u.lco.ollo'o‘

BEE YU KS BEEL e-LIZt BEF

OMAON Corporation

Q= (https://standard.go.kr)UAM 28 20| 7t

2 28 A|AH

Lok
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X‘"XX} Xgtd MO (DoC - declaration of conformi
X = I1|7|' Xﬂsoﬂ oot E+ 552 4510 US2

Mz=GH7F dASHHZ N =LA = X
7 ZEX| 2 QUL

M 3At Hehd 42 (CoC- certification of conformity)=
CI1= 7|20 TEIE {17+ x| ot DoCZ 7|8t 2 M| E0| &&H
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Safety switch

Emergency stop
switch

Safety door
switch

Safety mat

Safety
light curtain

Safety
laser scanner

Safety controller
(or PLO)

Safety relay

IEC 60947-5-1

ISO13850
IEC 60947-5-1

ISO14119
IEC 60947-5-1

ISO13856-1
ISO13849-1

IEC61496-1/2
ISO13855
ISO13849-1

IEC61496-1/3
ISO13855
ISO13849-1

IEC61508
ISO13849-1

IEC61810-3

A
=29

OtM AQlX|ol QACZE XIH Jfet HF LSS0 st
e 7|=

HIAEX| X0 8 Q7 Al 7le
(MY, 2% 5)

jo

—

ASA 7tEQ 2 7|=0 U S &S W8
/|

M dX| ZRN=2M & dX|4 S=ZA0f 2T
A FN|

E=1s

—

3]

Z MApAL 22 B SAK|(QHE 20| EFHE)0
AL EX] Al A2 I AHEE 7=

r

X HKZM YO|H AJfd wAo=
s AH
=

o
o —
AX|Ste 240 2t XHE 7=

AH| 20| Cfst =2 22 €4 L 7|sAHL
fMEE 7lE

2H FHIIV|EN ZH7I0IE BE 70 o
24 XNEE e
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IEC 60947-5-1

Low-voltage switchgear and controlgear —
Part 5-1: Control circuit devices and switching elements — Electromechanical control circuit devices

ﬂ Key points

ALK HEQ ™= EXIop7| floll EEE 222 #alxl ot 2417t 2astct
O S U @RelE=F Qe gt

*N & 13 4y ‘

] [ ljll ]
&/ N
4 N\
!

L ]
il
5N 5N

I A | l

/. , _
g4 ve 8 HH 84wy

x5 A =% 20 98 745 58
Hzo8 FEC

3 Y 2=

- NCHHER 7HR|E 28K
- HIEHS 2X|O| 7| B0 ASE O YoOE HHO| 8% EHOE AXHo=
OFFA|Z 4 I& Lt

l'l

(/S Or3) 2Rz Ee galsie 1A FREof el

- 2 20IE A, 28 =0 2K, HlE X 29X S YT 22[X|0f=

© OMAON Corporation

20



‘ ISO 13850

Safety of machinery - Emergency stop function - Principles for design

ﬂ Key points

BRISEf2]
X & ¢l
x| 7=

[ Actuator : A& ]

2

HiE : 2

-

O|E 3t £ FZTXE Positive Mode T &

H| & "X ALX|Q AS 77 @ Direct Opening Mechanism

- KeyZ i H| Moy o) o= 210l (EN60947-5-1)
SO 42 HA|
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ASA 7IETX| ALX|o] 2+ AFE

‘ ISO 14119

Safety of machinery - Interlocking devices associated with guards - Principles for design and selection

ﬂ Key points

HE AF00IH (7I5) o129 dHUM AHEEl= 71, 22, E2jo|H|, HIX]|, Lio|x S& 0]&31H
ZICHSH tci>H:H == 7(7:} [=1 g 81% ;_7;_; El_l ﬁ-?—qu
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S A FFEFK| AQIX|0] 27 Abg

ISO 14119

Safety of machinery - Interlocking devices associated with guards - Principles for design and selection

ASA 7t 2AQ] HE&E0 HE0 E A 7t A= S20| XAl

o o

71717t 2 mrx) 7tEE BOD 90| S8
AAS & 7test 92 4 YE2 st

o
*EHES S JICE US| Y HEY BIHE S0} Lt

A Al&Ee BX8s
> BTAIT

7lE &2 7|50 7f%§§ 150l 8= ZIEE JliYet = Q0| H2E7| Ho
. P i -3 L Aol X3 J|=o
ol= AEAl 71 %?5?2 i\_ 1S JtE &2 ggol HAHZ = 320= &3 71s& 20t
iso
e
v
Lz ) - 1
E E e
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HUSA FEFR| A9IX|0] RF AR

‘ ISO 14119

Safety of machinery - Interlocking devices associated with guards - Principles for design and selection

AsH 7tE 2AQ T2t /ts8S Zla2t offOF BHCt

e

€

a
e
| S4 LpAHEE 2|4, 8% 0=
2, HH 58 X AF00|E|E 2
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ol7|%| 42 7|5 WX
o

ISO 14118

Safety of machinery - Prevention of unexpected start-up

% LT -y £0{ M| 2200w wet £0 W8] gatol= wE ww

= = ESL Cb7Zl A O) QEI’OIE ﬁ‘ EB A'E"OEC\E
SCiO|EHES Gd + AUSLICt ;dﬂh—_OIE ;ﬁ uigoﬁoﬂ S 90|
SO ¥ W+ ASHCH

201 18] gajol= wm ww (£ 7H] getoi= we we

< The st hande-

2 OIR 7| B AAISIX| 4om g2to|s  ®EH0|= #EO| I8 AXAM DRFEUCH
HES 20X Y1 SO = 28X 2Ol 7| &1 OHF HA Qo §0{71 H 30|
&L ch O|3f SOt HA Zd= FARE geUt
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ol 71X 2= 718 SX|

Lo —

ﬂ Application

Safe access application

© OMRON Corporation
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2lo|E HEo| 7 A

‘ IEC 61496-1/2

Safety of machinery - Electro-sensitive protective equipment - Part 1 & Part 2

ﬂ Key points

HsE Ho¥Xc ¢ S0|E 70| 1 01I§ =8 Al AIIHS & 5 U= Fail-Safe 7IsS 7HA] 4
ACE 0012|0] dM2t= CHEX, f= A=K E EX NS &= XIS

Fail safe system
L Xt7| RIS — "ON” Ot T &2
2

—_
- "OFF" Ct21t Z2 &g

1) 1%

2) 2HiM

3) 7|"I|

4) T ojFY
% 70|
01|018I01 HM = Fail-Safe A|AES X|&ASHA| e =2
78 Al =71 2ESE el = QUL

OMAON Corporation
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AH HES 2+ A

ISO 13856-1

Safety of machinery - Pressure-sensitive protective devices - Part 1: General principles for design and
testing of pressure-sensitive mats and pressure-sensitive floors

=X A A

i

i
ujo
\J
B
Ot
rr
t

1SO13849-1 (PL)
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o[ AFfL{e] 2 AFY

Safety of machinery - Electro-sensitive protective equipment - Part 1 & Part 3

2f| O] A7hL
QI 0|E 7
dEE==2

‘ IEC 61496-1/3
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S EHK| MX|0f [HE OHHAE| 2

ISO 13855

Safety of machinery - Positioning of safeguards with respect to the approach speeds of parts of the human body

oIxel BT5E &0 7|=et B2 ER0M fIFSHMA] AT S0| L = x40 A2

239

S TA| 7 AR|E|0f Q0T S OFH 2|7t BLE|X| FO b
OIN|7} WA i B HDA|, AHE BT 5Nl IS,
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Yo 55

ISO 14120

Safety of machinery -- Guards -- General requirements for the design and construction of fixed and movable
guards

Fixed Guard — 11 & Al

\J

=

278 0|8 8L DF 7|18 IEgo=H
JHeolLt MATE PhsE wAloz aHEof ¢
#SH(AIR HE, 8F 5)

Movable Guard — 0| 54! 7IC

27 20| e 4 Ut

77|92 IZE|0f QI Wz
Wssg 7| Mojs 50| EX| el
Sx0| $¥EE S0 wse W FA| THO
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‘ ISO 13854

Safety of machinery - Minimum gaps to avoid crushing of parts of the human body

Lo SXAI0= BTEA|l €& (crushing)= HX|SH7]| fI8 A& ZHH S 7 XIS OF eFCt
AHEL = He| Ct2| Z z - =712t
a
PN
e > i PN
P T '
= 3%3 =" -
,-//
E|AEM 500mm 300mm 180mm 120mm 120mm 100mm 25mm
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ISO 13857

Safety of machinery - Safety distances to prevent hazard zones being reached by upper and lower limbs

=8 ez FLfEeH 7.:1/\})0"*1'.: 1,800mm Ol &= |70t 2L 2HE AH2|0f w2t 1,400mm
ojgoz & = AS. L 180mmE ZiSt= S& 772 240mmE ot ALY, AE
Ol

HAEL MH 20| S0jZt & 9002 Qo/sic

Height of Height of Eotecﬂve ge 0@

hazard 1000 | 1200 | 1400 | 1600 2000 | 2200 | 2400 | 2500 | _2.700
zone®,a Horizontal safetv distance to hazard zone, ¢

2,700 0 1 © I @& 0 0 | o0 0 0 o | o
2,600 900 800 700 600 | 600 | 500 400 300 100 | 0
2,400 1,100 1,000 900 800 | 700 | 600 400 300 100 0
2,200 1300 | 1200 | 1000 | 900 | 80 | 600 | 400 | 300 | 0O 0
2,000 1,400 1,300 | 1,100 900 800 | 600 400 0 0 0
1,800 1,500 | 1,400 | 1,100 900 800 | 600 0 |

1,600 1,500 | 1400 | 1,100 900 800 | 500 0

1,400 1,500 | 1400 | 1,100 90 | 800 | 0 0

1,200 1500 | 1400 | 1100 | 900 | 700 | O 0

1,000 1,500 | 1400 | 1,000 800 o | o 0 IS

800 1,500 | 1,300 900 600 o [ o 0 \

600 1,400 1,300 800 0 o | o 0

400 1,400 | 1,200 400 0o | o 0

200 1200 | 900 | 0 o | o 0

0 1,100 500 0 o | o 0 y

0
mp e © oo

(1) £90/7F 1,000mm 0|22 ESE FEEL M SHYUE 29| MISHX| ¥oo= Z3L(X| LS
(2) 1,400mm 0|0t ES & FEZE2 FItFQ OHF =X 10| AtEsiA = CHE.
(3) 2,700mmO| &2 2 292 FH2 4215 FETHLL



ISO 14120
s INETEL

Fixed guard, fence, etc.

ISO 10218-1
2n o 28 3K
Robot itself

ofsf AT A HAT YK AO|o] B 22 §X

— -

ISO 10218-2

=2 A0 55 g9
Maximum space of robot
(may include work piece)

........

—————————

ISO 13854
X4 Ofm) 32t
Minimum gap to avoid crushing

ISO 13855

242 YSHK| eEAR

Minimum distance between detecting surface
of SLC and the maximum space of the robot
when approaching walking

O OMAON Corporation

/
v-/
1/ £

ISO 13857

AP QHF 42|
Safety distances for
upper limb

ISO 13857
SHE QHE A2
Safety distances for lower limb
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‘ ISO 10218-1 Annex C

Robots and robotic devices — Safety requirements for industrial robots — Part 1: Robots

ﬂ Key points

A oto] 93 FHOIM ZHRAXLT} EI Xl
S0 AS O 7| A7 SHSHY & H7L Z
SXAA 71K e 229 SHS YR & =
OFF—ON-OFF®| 3EX|
EXM EX|M2

,,’ | = \:*. AR B Y ',:*:

= o

S\

/T\imﬁ>

{sawl

<

= &
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ISO 13851

Safety of machinery — Two-hand control devices — Principles for design and selection

ISO 13851 8.6 ISO 13851 8.2~8.3%
ot o] B A A E S SiA TA| 22 T =8 0|83 K| EX|
0.

q
=
- F HE2 A 52 0.5X o]0 5% / — 550mm<H|0{ XS EHX| ZH 2] <600mm

gEHd= 5. A= AE|
——T Y Ao BA 6 FHAUE
= A= X =
BET BEBAE 0|23 FHEK| A A SRR B
- HO|ZE YA =Xt0| BIISHER Y7 EA| A= a7
ISO 13851 8.52
o &1t MH2 YR(FE, YHO| 5) 0|8 #F wX ISO 13849-1
XHE X}A| 2 HjcHo x| A Lol Ak creZsto 2 Qlst 2535} gHX|

— Ho| &F X E v HOA 2 1,100mm =0| 2X| e ZE plot £33} Y

. — =S INC/INO HEE S3 CHUZ ux|

—=1 — QrHFHE| 12| 30|14 AT E o HEEY A8

1,100mm O| 4}

-

AN || A

Hpere
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H Hof A|AHel 24 AMY

ObF EHA| =&t & 7|A 9| $|6* SAE MAE 5+ A5 AL &
o HMojel 7|2 e tEE 7|42 = OUXIAS KT ot= HEo= ot
1 Stop 2 1 /
STOP! Ao I
& ® :,;_;/; STOP!
' —g
=
Emergency stop ensures termination of the The machine stops safely even if a
power source. failure occurs on light curtains.
3 4 Will not open! A
STOP'
Restart
) @ =
I.I-no |V.|

Unauthorized personnel intrusion disables

the restart. A door will not open until a machine stops.

W umrun Lorporation

M1



0| 85t 24|

S

=

0H(y)2 EE6EE M7

IEC 61508 & 1SO13849-1 & IEC62061
Safety of machinery — Functional safety requirements

Qt™ H|of A|AEIS] @ Al

ﬂ Key points

Kk

(1]
|
o
&
od

e

-

\

Warning devic

Safety laser scanner

EECNNECE

door switch

7]

Safety

L~

42

EtherCAT. ~
EtherCAT ~

vy v

© OMAON Cerporation
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light curtain

Limit
switch
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Emergency
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Performance Level2| ‘32| (1ISO 13849-1:2015)

1ISO13849-1:2015

£1 - .7:1M

8o
S2: 357w, Ald 5)

F: 280 Halix|= gl

(Frequency and/or Exposure to Hazard)
F1: 27| E27 2oLt ThAIZ
F2 : BIES| ZASALE FAIZH

—ye

P1: S8L =UG0M 7t
P2: B7ts

P: 8 L3tAL &dllE HetE 7t58

(Possibility of Avoiding Hazard or Limiting Harm)

._ ‘

P1

P2
P1

P2
P1

P2
P1

P2

PLr

OMAON Corporation

43



2015)

Performance Level2| ‘82| (ISO 13849-1

Pl g 0\
, = > _ v
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o) | o
\. P4 o N 7| i
- = — U
i ._.-u.._ e w|
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Performance Level2| H7} (1ISO 13849-1:2015)

LC

= OI'J

e o
oo olo

Safety controller
Safety PLC

: - e
PC

o 2120 /MC
M Cato|
=2 7EEY

ILOE &, =43}

OMAON Cerporation
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OtX F}E|nE|e] B3 = (ISO 13849-1:2015)

Fte| n2l= QPTA|AE Fx S 2Eot= W M O/ H=C}. 7| =822 FHH 1 E|9| A7t

Ey B
oW 52 85 = 285 A0 Raloict w2t ATALEE 2A 5= 2
THA IOl T

Category B, 1
ZHH| 12| B= 7|2 7HE| 12| 1F0| LS5 AUF 7|50 d2E = UL n — — a
7§ ElCE

Jte|ma] 10]4 DA Cfet ML == 14 240 MekT} KR0| |

Category 2

ZHE[ 22| 29| SRP/CS= 1529| 7|=0] 7|AHOJA| A |0] 2fst HE s ZHAOMCt
BEE =S 27 %|0fOF Tt

TE: Test equipment
OTE: Output of test equipment

Category 3, 4

7te| 12| 32| SRP/CS= O] #8&
HUE UK Y= 4 =0f0
CiolHStS O|-x-|7|L0" EH°|. E}o

e = e

5 ol Bt o] WA GUEHE TS0
B}, 7

: S| = ;
AH8 27 Al £&= 11 O|F0j| ZX|£|0f0F FHCL

ZHe| 22| 33 ZHE 12| 49| Xto|= ZHE| 2] 40i A Dcavg?t O =1,
Zt ML o] 75|+ MTTFdOj&= ‘58 P QICt

© OMAON Cerporation



Safety Category 3 (ISO 13849-1:2015)

» Architecture

7HE| 2] 32| SRP/CSE= O] £ =%
CHEZEE 7|52 s %%’&II 8,
SiCH sig|Xo 2 A 7}% _ Ctel
OHE7IS0] TSt T3 AFS
e

rﬁt
r|n
o

X 7HH| el 3 5329 EA

v'DCavg= Low, Medium

v MTTF, of each channel = Low - High
v Maximum PL = PlLe

v' Dual channel & Feedback check

Examples)

Dual inputs

E-STOP

SR RIS
> G AsksS gix|

Dual outputs

I I Feedback

Logic

Controller

Reset PL

7t 02| B, 1, 20 =

o oF A
%s wxls &

K| A|7IC}H
mCu Boig £
50| 20|

© OMAON Corporation

C}ol

A2 OF7|HA = Ql5]

QiCh 7HH| 02 32 St 0T d&ES
X5t 0|F *E A2 Qs 7|AE ATHSHA
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Performance Level2| ‘82| (ISO 13849-1:2015)

L1 213

1

A

MC1
MC2

OHEIPLC =
= PSP SPN EEaS PN O ﬁE%E{J I.II le L:

=,
a%‘:. - Safety relay MTTT

MC1
E MC2




40 LE =2XA|2H 2H 27A2(1S0 10218-1/2)




I M 74 I1SO 10218-20] [} E QtH o FALS

m 22X A|AH2| FX|7|5(Robot System Stopping Functions)

o — S — | 2= ER ANAEHZ B X U :
' 5S E2 393 A HIEEA | o o] H|AMYX| 7|52 7t Of dhct |
P ALK = SYT HOERIE | T S e
| 7bx{OF et |

1

/ I R71Se Doj=ol Azt Satof b
| 2510 Reset|OfOF $HCh :

© OMAON Corporation
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28 724 1SO 10218-29] [}E Ot 9 FALS

m 22 A|ARO| HX|7]|5(Robot System Stopping Functions)

HX| 7 22] 0

¢

o

| S
«L="

rx

tot

OFF Y27|7| 5 A B SA| A

SA EX|

PLC

338 PLC

STOP!

38X

M=

.
)
| =]
r=
fot

Motor HX| & ™AL

PLC

349 PLC

STOP!
| Motor Control |

1Cycle
® Stop

o

0 OMAON Cerporation
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= H 74 1SO 10218-20] [}E QL™ @ FLA}

0%

m 22 A|AHEL H|0]7]2] 2|X|(location of controls)

s 28 s BT0| 25 = 23 Hof7| FH|(F, 83 Hoj7], ¥ 22 5)=
3 39F 70 /Xol=5 ol0{M H O] T+57|5 ALEStE AIEO0| E2 89 2|20
U= 5 SHOJOF 2Lt

WA| & XHPendants)o| 222 2/ 0l10| &
St & FH|k|OfOF BHCt

© OMAON Corporation

52



=M 4 150 10218-20] M}E QX 2 Al

m E2 A|AH 2 BE S E(robot system operational mode application)

r------_------------_------------—------------—-----,
I —— - I
|| et ‘a ¢ DEo| MHL WEHX| £ HIAYXTL WA O} L |
I = . !
i AUTO TEACH ) 1
I & ASRTRCON 2 RHRC20| HEe F577 .
' T HX|E MeoME 75 A :
) X x| ) (MREEE FADIE 63, AHESNBL) :
|
I — - I
i |

o
2
[ ]
9
-
-
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28 724 1SO 10218-29 [}E Ot 9 FALS

- —
m Ot ZHE H| o A|AH S (safety-related control system performance)
>
D MHUEER AHFA FXE » ZH7|E(15010218-2) B=
4% OHHEE HOjA2H 8527 S2 UHEE O A~E 8S
7t B0l CAEHO| BUSICIE AN 5 HuE RO AlAEO| oK FZ BEL KS B ISO 13849 - 10]
Ol0iX|X| 8 % LESE HA £5 32 RE 45 $ECPY “d"E
Lt 20| &S 5 CAZHL C4F F7|9| AW7|50) S53810f k.
4EE7| oMo HBE A a) 0123 HEE0| T DFO| AW 7|50 d4oE
Ch CreiZsto] 243 H20E 97|52 B4 fE OloiX|Y| =% & A
MEIE RX|SHOF 52 HEE 280 2WE| WX b) 7H53 BE F, Y MTO| AR 7|59 CHE &N
AT HEAZ RRIT R T N0 ASEES R R
o EH RO BN FL, O 50| 4 $ED
H=g| OX0| DI Z|7EX| Ot& AMERZ
R— 2 2dol AF=IIMN 211 A%
IEC 60947-5-1 ISO 13850 RASES T A
d) 2E gaI¥e

OHH £ 0 A 9]%]

|II" i:Z|

IEC 61496-1/2

N
1SO 13849-1 .

a
XA S S A ’

Ll k- & RN Bt B

ISO 13849-1 (PLd/Cat.30]| %) IEC 61810-3 ISO 13849-1(PLd/Cat.30|4)

AH HUEEY ER AUEEY

- - TS 2o HojgEl 2= EEE FE00, Cat3, PLd TS (1SO013849-1)
I“ - 20 INS|EE HEOIH T 22 MMM #EE XEE 42,

: J 2L Hoj7|7|8 AKX &1 €Y X E HE LH = 7t
.
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== 2 OrH CH*H(1SO 10218-2, TS 15066)
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5]
r
i
12

O 7 ZHA| W] A A

(Safety-rated monitored stop)

ZHoll M ZHIXEZ} QIE0| HRSAHL 57| SR S 220| FX|, HUXL MY QIEHo|AS
~glo| HX| £3) 22 0|52 RE ARl S5 IO W2t 2N
o EE =g I, HA B . 2RE B|ZE OJAIAE, AISHE EL 4 WA

5& 9 29 2HHEY

(Speed and separation monitoring)

22l A2 mEt ?0"
AE Y HE oA

|12 O 22 57 Z445t= 32 AHEl
=
X

X A

S2 3 2l e
(Power and force limiting by inherent design or control)

220 ofoh AIRHE 240l HH0| LHXOIA 47t EIX
SEE OfL{XIE RIst

—_

« BZLL FhQl O F 2014, reixtel Brel M

e £2 £7

[—
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ISO 10218-2, ISO/TS 150660] [[}E WS Y 2E

m 2t B TA x| A|AH - o{=2[F[0]d

OHHE 17| M8l R 2F ’5.* =2
20| HYX|(HX]) = H
S E X OF OF Of| A

=Ho 1 d

AF 01

=

C2po|E A ASS
=X

o

SO =0| At2tX|H
8 24 fIBHER S5 HEXt

AL O
HDAl B3 B 55

o T

® O{SE|H 0| Moj e W o

BHRIA 25 FA
(@ 2rolE AHE) (@

201 %} AL « o
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ISO 10218-2, ISO/TS 150660 LL}
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ISO 10218-2, ISO/TS 150660 LL}
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ISO 10218-2, ISO/TS 150660] [[}E WS Y 2E

xFOH
1 =
2k

4
=
HO
AP ]

HU 0R

)oll =
| £=8 HOf

BALZL

@ o =2[FH 0] d0 mE Y= o

20| F AL

or I7I Ao 2 @ % BHX|
=282 28 S0 Atge| «X[of| et
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Fo=0| Al2tX|H S5 = o 25
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ISO 10218-2, ISO/TS 150660] [[}E WS Y 2E
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