





2| oI5 H|A|

LAPTOP AC ADAPTER Q!5 0f

GS Mark(5 €)

BIS(2 )

of| L X| Z & (FHLtCH

C(2{ A0
RoHS(S ) EAC(Z{ A0

UT G ki)
M0\ \~ 50-60Hz 13.5A

ENESSSL 12.0A 240.0V/ <

NOM(HIA| 3)
SEC(E )

cccz2)/  CEl

o =1
L1l u)
NRTL(D| %) PSE(Y &)

KAR #32zyuue

abenad 1 dustry



=M S HA

INTERNATIONAL

1=

WIN Agreement WTO TBT Agreement
Dresden Agreement(1996, Oct) (1995, Jan)
European Union Other NATIONAL

= (G 019
C€ nsi__

IEC : International Electrotechnical Commission

ISO : International Organization for Standardization

CEN : European Committee for Standardization

CENELEC : European Committee for Electrotechnical Standardization
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Directive X| &

 Machinery Directive 2006/42/EC (MD)

» Low Voltage Directive 2014/35/EU (LVD)

 Radio Equipment Directive 2014/53/EU (RED)

 Restriction of Hazardous Substances Directive 2011/65/EU (RoHS)
 Explosive atmospheres Directive 2014/34/EU (ATEX)

« Pressure Equipment Directive (PED) (2014/68/EU)
 Construction products No 305/2011 (CPR)

http://ec.europa.eu/
https://ec.europa.eu/growth/single-market/european-standards/harmonised-standards en
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«  Machinery Directive 2006/42/EC (MD): 215 #4 =

Examples
i Type A
- EN ISO 12100 Safety of machinery. Basic principles — Risk assessment and risk reduction
i Type B

HMRE|= 7|2 oM BE. EN 1SO 13850 Emergency stop function

o 7|2 jy A7 2UX| U elbix o EN ISO 13851 Two hand controls

= o= e, 2AlET X 2eTs EN ISO 13849-1 Safety related parts of control systems
EN /IEC 62061 Functional safety of electrical control systems
EN/IEC 60204-1  Safety of machinery. Electrical Equipment
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me = ;-1 _g % f T = _ EN ISO 8230 Safety requirements for dry-cleaning machines

B1: ST U 84 (o otni7izl, moieE, £8) 1SO 10218-1 Robots and robotic devices — Safety requirements for industrial robots

B2: £ 2tT HX| (0 HINFXIHE, I Hof K|, U5 — Part 1: Robot

S, FE A A A 22 FA) 1SO 10218-2 Robots and robotic devices — Safety requirements for industrial robots

— Part 2: Robot systems and integration (ISO 10218-2:2011)

EXN | e EXY 7| D20 M3 & 9= ISO 13482 Robots and robotic devices — Safety requirements for personal care robots

;1|| _.T.o_ 5x - e = es T M ISO 3691-4 Industrial trucks — Safety requirements and verification

— Part 4: Driverless industrial trucks and their systems
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«  Machinery Directive 2006/42/EC (MD) : 215 HEH

Note. 3At & Q17| 20| M| ZAHE CHE 0] DoC, Dol QI ZHENE AoC EE &= CoC2tal SHC}.
DoC : Declaration of Conformity
Dol : Declaration Of Incorporation
AoC : Attestation of Conformity
CoC : Certificate of Conformity

KAR a2z



Electrical Safety Standard

IEC 60204-1 Current Version

Additional information

Details Hislory  Helated Test Repord Form

Pubilicallen lype Iniermathonal Standard ol . .
Additional information
Publication date 2021-09-15
Edition 6.1 Details | History | Related Test Report Form
Avallabie Bnguageis) Englisn/French
Date Publication Edition Status
Tl TC 44 - Sarety of machinery - Elecirotecnnical 2spects ol
IEC 802041 2016/AMD1. 2027
158 15110 - Satety of machinery
29020 - Elecimzal engineering in general 2016-10-13 IEC 80204-1:2016 8LV a0 Walhd
Pages 569 2003-02-11 IEC B0204-1:2005+AMD1. 2008 CSV 51 } Revized
File size 5469 KB 2008-14-27 IEC BO264-1:2005/AMD1: 2008 5.0 Revised
2005-10-25 IEC BO204-1:2005 a0 Hewised
2000-06-18 IEC BO20d-1 1997+ AMD 1 1994 OOy 4 Revised
1995-04-16 IEC el204-1.1997/AMD1. 155949 40 Rivwisad

KAR wzzzyuys



Electrical Safety Standard

IEC 60204-1 Current Version

IEC IEC 60204-1

Edacn B0 2016-10

REDLINE VERSION

g

IEC IEC 60204-1

Edition 6.1  2021-08
CONSOLIDATED VERSIOMN

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

—

Safety of machinery — Electrical eguipment of machines -
Pairt 1: General regulremants

5.4 Devices for-switching off removal of power for prevention of unexpected start-up

Crevices Tor-swileiing-all remowval of power tor ihe prevenbon of unexpected stan-up shall be
provided where a start-up of the machine or part of the machine can create a hazard [tar
example during maEnlenance)] Such devices shall be approgriale and convemenl for ihe
intended use, e suitably placed, and readily dentiiable a9 1o her Tunction and purpose (lod
smsaiabel b e bt snekaga soisa o oaith R 1 welimes ceimeiacaiyy Wihiere the
tunchion and purpoze 12 nol otherwee obvious (eg. by ther location) hese dewces shall be
marke] 1o indicate the exitenl of remowval ol possesr

Safety of machinery =
Part 1; Genaral requiremants

Sécurité des machines =
Partie 1: Exigences générales
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Figure 1 — Block diagram of a typical machine
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IEC 60947-5-1:2003, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and

switching elemenis — Electromeachanical control circult devices
Amentment 1:2009

HIZ |EC 60947-5-1:2003/AMD1:2009<l H-& =

IEC B60947-5-5, Low-voltage swiichgear and controlgear Part 5-5: Control circuit devices and
switching elements Elecirical emergency stop device with mechanical latching function

IEC 62061, Safety of machinery Functional safety of safety-related electrcal, electronic and
programmable electronic conlrol systems
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Note. Ripple voltage originates as the output of a rectifier or from generation
and commutation of DC power.
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5.2 5'_2-9- o5 MX|& thX}

= 8%, supply conductors._

deviceO|| terminated. 0| 0| Z2tst ZH20|= #H i CHRFCH A
 neutral conductor AH& Al0|= 7|E& M0 F=S| 7| X5t
« 7| #H| LF 2| neutral conductor®} protective bonding circuit AtO|0fl= no connection.

CR=) Eﬂl &8 HAe 2H
*  Main EX| A= YHHE
1)

« ZESHF7| ALE Table
. Mol Z3=2HY "pPE &

Table 1 — Minimum cross-sectional area of copper protective conductors

1
r

—
X}
a

H

7|

Mot sget 0 2K

Cross-sectional area of line
conductors §

Minimum cross-sectional area of the
corresponding protective conductor

(PE) Yp
mm? mm?
§<16 S
16 < §<35 16
§>35 SI2

N'o= Fes| 77|
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gal
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rfn
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o
Ras

for each incoming supply to (a) machine(s)
« for each on-board power supply
« 270 o]ge| X XV g ER, ASEEE SX|(FI™HSHAL FH| &40

5.3.2 AtEHE4Y
« KS C IEC 60947-3 : Switch-disconnector
« KS C IEC 60947-6-2 : control and protective switching device
« KS C IEC 60947-2 Circuit breaker
- 7|Et 7HH 7|5

* Pulg/socket combination (for a flexible cable supply)

533 QTALE
« ON PositionO| A “ 1", OFF Position®| Al “O" Marking
o QIE XXt Handle AX|

 OFF Position0| M &= = &= (LOTO)7X
534 & XEH EX|o =& =4 ———————

QIE XA Handle : 0.6~1.9m AX|(1.7mO|s}E A1) A WARNING

H| & 2t& &0] Otd &% Black or Grey color Risk of Electric
OCHK.
DHeconnect all

535 & 0f|Q] 2|= : (KbA| XFEH X[ = X}ESHE A2 H D) power sources

« 89X, B4 EE 52 B0 ZQst ZHE MI|52 9 A% £ e e

- M3 S5 AIf Al Xt= KB 2T AFESHE F MY E= 3| £ (undervoltage protection circuits)
- B AHSE fotd 2 TR0 SEE0{0f 5t ME©: 2= Hof £F K|, 7HHY|, T2 XA AK)
- 0|2 2|=Z0f Chot =X|ALE : MRAXEEKA| 220 SrALH el ZawX| £A
Manual(AHE 2 )0 sife L& 7| &
'Iib%\ o|= et wif, MY T2 (03 2A)
R p3zzyug

ot sy
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-

59 Me £X ous
5

4 =M 7|E BRI KT BX|

X 7 HE A

FA B =30 7|A 2 7|52z fleds =aiE 27t e 40 24

NOTE 1 This part of IEC 60204 does not address all provisions for prevention of unexpected start up. Further

information is provided in ISO 14118.

Safety of machinery — Prevention of unexpected start-up

1 Scope

This International Standard specifies designed-in means aimed at preventing unexpected machine
start-up (see 3.2) to allow safe human interventions in danger zones (see annex A).

This International Standard applies to unexpected start-up from all types of energy source, i.e:
— powersupply, eg. dectrical, hydraulic, pneumatic;
— stored energy due to, e.g., gravity, compressed springs;

external influences, ¢.g. from wind,

Manual contral devices
[actuatars)

'

Machine control system
[data storage, logic and analog dats
processing)

Safety related parts of the
cantrol system

'

Power control element
F:“ TWE {contactors, valves,
NI basic drive module)
Dumper wome

2

Voo Aosod athe o of Robot dusry

KAI'\\ o2 EAAYY

Machine actuator
{mustor, cylinder, lazer, heater)

i

Powver fransmassion r|nm.|."n‘|:

;2

Waorking Parts
{hmeards generating element)

Usual stop control signal

Energy (electric, hydmulic, preumatic, etc ...}

* Level A

= Level B

* Level C

Control [nterlocking
(e From the cointrol
command]

Control Interlocking
{eg from the control
commanid)

Energy
disconnection

Mechamical
disconnection

Moving part
immobilization




X HEHE K|

5 H7| #H|e] th= ’é”‘l Devices for isolating electrical equipment

A SHO| Mot Hajg A
HEot fIXo 2Xg A
6 O|5¢l, £ Bl/eEs 2EH X
« 54 2550 7= & X|0o|= OFF%{X|0f 7‘*3PE A7} AO0{OF otC},
O WE &=, 7l &), 1 _T'_" SA7F gl W, thE WAZET OfLf2) &l HZO| YX|Z|0{OoF StCt,
- 54 8550 28 = X7} 2HE 7| ’5.*% Y U7 A= 87
MAZAO CHet CHE B EH0: 2Rt ez S22 4 UL

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

1 Scope

This International Standard specifies principles for the design and selection — independent of the
nature of the energy source — of interlocking devices assodated with guards

This International Stand ard covers the parts of guards which actuate interlocking devices

NOTE IS0 14120 specifies generalrequirements for the design and comstruction of guards provided primanily
te protect persons frem mechanical hazands. The processing of the sigmal from the mterlocking device

mmmobilize the machme is deak with m 150 13849-1 orlEC 62061

tostopand
This I ternational Standard does not necessarily provide all the specific requirements for trapped key
systems

ThisInternational Standard provides measures to minimize defeatof mterlocking devices inareasonably
foresecable man ner

artuster [shapal togue]

. Figuan E.1

Positbon wwitch with coded Liggus dctuslor

Overall
system stopping performance
> access time

no

yes
L)

Interlocking guard
withoul guard hl('kiug
can be sufficient
(see 5.1t 5.6)

Interlocking guard
with guard locking
(see Clause 5)
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6 Z7T0 Ciet 2=

6.1 YirALS
« 7|2 E3Z basic protection (see 6.2 and 6.4), and;
« 1% B3 fault protection (see 6.3 and 6.4).

of

- 2H|7t O}0|5 & =it A EE 20 X5 = BR, IPAX E= IPXXD

—

0

6.2.2 2|&t0|| ol HS
« Doorl| I 1) Key EE= ToolE AHESHY 7
2) Door 7HHUK| Lo 2R E =i

3) M EE KLHSHK| Qb= MEfOA E2 B T E AFESHA] 21
22 0 420 RE EMEE IP2XE2 O|M4C 2 EHSE|0{XOf &

6.23 5o Eao oot E=
L HOISE SMEE Hosls AS MAAEA 2 ot~y
ZIAA, =, TN, SHO stressOf| S=25| AEHOF e (71uar1gs)
* Paint, Varnishe2 2H=2 tFoHX| g
E::Ii Dreseripibon Digfinithon and Test Conditions
6.2.4 THE YO O 22 X Nooe Hore
o lee pa rts _ |X_-I _?;_I X|_ EI_I_ _—é': S_XL Ol LH 6OVO| —Cl)—|_ P I'-r-l:ll.rr.!.:l:t'lu-:-c.ﬁ:uz'.'-:- ;'a.-li.l'\-:-ll II'.r :n'—rr:rall'.‘l by & solid obgect 187 i, [Slmem) or ””:HV
(] Plug — Xd —?I;.I X|' El_l' __?: 1 _*_ Ol I_H 6OVO| -(I)_l- d Protection agains Carinot be penetrated by a soild object 0.79in. (12mm) or mora
approach by fingers in deameater
. OTECTIIN againsl LannoT D2 penatiraled DY a SOl DoFect LU in, [Lamm] O
6 2 5 HH El O‘I 0‘” Ol-(')_l- EE‘S_ i 1‘:‘I ot o I'i rl: F:lLrI|~ Ir dlamater ; I I
e - = " o ; Frotection q.a- ] Cannot be penetrated try & solid onject 0004 in. {1.0mm] or
626 O|7—:|| EEE IOI-OH%O‘” 9|OI_|' Eg i e, Bl e i1 SiarrE e
1 Frotection againsg Carmot be penstrated by dust that could interfers with normal
dust perstion
i Euz-':lt!::?ﬂ“ i Carmat be penatrated by dust
KAR #3222y
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631 ED
6.3.1 EEALSY
- SRt LE EHY BF AO[e] EA 1

03!
|0
Hu

6.32 7l ©F WY T X =X

6.3.2.1 LErALS
« provision of class Il equipment or by equivalent i
« electrical separation. (Isolation Transformer)

ro
rot
oy
rx
()
oo
o
o
Ral

nsulation;

6.3.2.2 Class || AH|2| A8 EE= 552 2Y0 9ot E

6.3.23 M7|H 2o ost ES
- ZH 32O MM HE|E EY st &

[e]
O d

AR

6.3.3 T2l Xt& XHLHO| ofot H
o METUO| HAF-ZENA| ZEZESH7| Mof| MRSl X
- overcurrent protective devices; (1t 7 B2 & X|)

A= AX|(TR,SMPS)

h-&KHE

« residual current protective devices (RCDs) ("*e*xd-?r HEAK|)

&

[l

@

K/\I\ g2 LAY

00y Acsod aths o of Robaot vd, sy

Class I (1) Class Il (2) Class lll (3)

Protaction class 1

AR deyicees wilhy sanpes srsulatin e satabon)
and & profectve concunton conmaton & n
protection class I The protectae condustor must 5o
conneckad t9 5 tarnunal markad with Tha aarthing
symbal ar PE and be green yeliow.

Protection ¢lass

Cowpment in protection ciass B has ircreased
inzulation or doubls insulstion ard is not conneched
T s probsclive corelucior This pidsclive insasuns
15 also krdvar as protective insuhstion. Thens shall be
i Sfiniasn of B Pt e el

Protection class 1

Exjuipmmeril = profeciivn ol W opensivy willi =
safely sxiny-low voltage anc. therefore, does not
raie oy eEplciL prolecDn
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6.4 PELV2| Al20j oot HS
6.4.1 LHt @ FALSt

PELV(E= SEXM )2 AEEE A Y 0 2ot B4 Mo E oL ot e

AxDE FA, M HE E&l O] 28 AL 25V AC rm.s ==& 60 V ripple-free DCS HX| @0}OF gt
BE 740 6V AC rm.s E= 15V ripple-free DCS EX| oofoF =)

2|E°| °._P378 23 23|20 Y£E|0{0F g

PELVZ|Z2O| M2 CIE STHEL} 7('|7|7H9§ = 2| £|0{0F Bh(Isolation Transformer or SMPS)
PELVZ| 29| Hlj42 Cf 29| Hf M1 22| &|0{of &

=
-
=
-

OF % ’é*oﬂ | AE

ord 2 BYU|et 552 o Se2 X

H7|=t=t HR(O: ST X| Battery) £= 1 2|22t 2| &

L& DA = =3 BAF HY0| 6410M ' 85ts HeEE Al B=F E34H0[ 7H| 2 &4
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P~
7. 84| B3
- -
7.1 YEkALS =
. gE e =
. 2 Yol DRt W 24 .
. O 2k '
. Hel HYUoMol a4 EE 2 - P
C I/ R ES TS o
- A HF R
. OI;'CIT_I- A _ﬁ_\_A-I bl AR '_“' PE-CON
o Lt ol 1L O|st 71 A OF —i A d
—lil =x 7Hﬂ1l A‘|X|E |_|°._|' J—|'|_ = ) ; — :]_ =
72088 HS
A

F52 §AHFLE Cable?| 518 FE =1iot= ER 0|

722 TEEE A

SOCKET OUTLET

1PHASE AC 220V

N
=2
=
rot
=
rx

« MEXZE EE| XA Ee o, H7| gHl saAts HY| Ho S5 =N S5 =HE fle 1t

ME HS ZHXE Ma3g Mol gict.
723 M7 32
o WMEBO| ZX| B X X = KO I 2 HYV|E 520l 2 EE EZESI=

724 MO 32

- 32 do Y HZE MO 22O £M= 7.230 W2t IHMFEEH B2

- BV E= AT SF7(0] o5 S2== MO 220 EXNE NHNFEEH ES
725 270 =5 Ol oA £

- NNMF ESEUK| EX

o PRZX| A2 5™ =HE Ktohet = QO{OF &
726 ZH 3|2 728 M F B3 TX[9 K|
7.2.7 BT 729 Mt8F B3 FAK|

7210 M2 25 EHX|o A
K/\I?\ SR 2L AU

M
= O
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7. 8H| B3

7.3 &7\ utRdt H
7.3.1 LHbAtSt

overload protection (7.3.2), 225}
Over-temperature protection (7.3.3), or 1f=
Current-limiting protection. & Xt

Protection of motors against overheating shall be provided for each motor rated at more than 0,5 kW.

732 1t55l B
- 25 E27t MEE= 42 58 ENE NMele 24 24 =X of otEs ZX| 7 M-S/ ofoF g
o ARX|IE A MRS EVF 4R = 42, M XK= 2E M =N E JHOF &
o NESIZFHE 4 Qe BEO A2 ER 2H, 7|A A utESI ESEX|Z ESE|AHL HESH K|
+=E 717 24 E20|E), 185 Eo= HRSHX| QUCt
733 10¥ ES
o HZ2t0| 237 24E = Us B0 HX[TF B2 2 E)0| M= IEC 60034-110f [HE IE E 7|
s0| Y= EHE M3 A2 HE.
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|
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x
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i

K]
.

K|

X" Off cot

=13
o

Khu
ofn

<0
H

ol

-

KO0
%)

A=t M7 20| 276t X5 70| 2

HSEfLE 71 A Of

-t |
(o o)
o

N7t gl

<k

oIl

H

.
[e)

A
T

f

.
o

E
S

AEE
—=

L= H

A

ohCt Al

t current rating

-circui
e H42 Z2760¢F

Z Short
chet

-

.
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] Equipotential bonding

on

- B3 24 functional bonding C&2 ZAA|7|=
1) ZIAS] =0 debs =& + Us 2 1
2) 7|A A= detE 0jE = Us Uat
3) 7| 2HIE &dAIE = U= HEZ ¢
Machine
Elecinical equipmant
T
AR
e e
Lo ""-‘"I. L
. l — Z2.Em
sni |l
\EC

oA

rot

70| 25
o 21t
7| 2H[0f Tk 71X Fof
fE MR
Protaciive banding cireult: I
1 Inbarcannaclion of prat=ctive conduclonia] and Ihe FE feiminad
TEI|- o Expl;‘i-aud-uun:luulw;: p:rl:*;- o o
13 | Prafactive candustar cannactad e an alactricad aquipmant matasing plata used @5 a aretechva
eondigior
4] | Cannection of canductive struciusal parls of the slactrical squipmant
[El Caonductive siruclural parts of the machine
Parts connected fo the pratoctive banding circult which are not ta be used as protective conductor: |
(6] Matal ducts of faxchla ar gld carstruchan |
(U i
(8]
9 Extrancpus-conductive-pans. if carthed indepandartly from tha powar supply of e machine and
liahla 1 Infraduca & potentlal, ganarally tha aarth potential, (see 17.2 d)), r.g
matallss pipes.
lannas, ‘
lzdders,
handrails |
-I'Il'.l_l | Flewibta ar pliable metal conduits |
1) | Protactive banding of suppnd wires, cables tray and cabie odars |
Connections to the protéctive bonding circuit fer functional reasons: |
(12 | Finciienai honding |
Lugend to refersnce dexignations: |
Ti Augiliary Tranalpmme |
04} Maunting plata of electrical aquinmant

Voo Aosod athe o of Robot dusry

KAI\\ UR 2 EARANY
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el 29 Equipotential bonding

Hs 29 EIE Protective bonding circuit

8.2.1 At

« PE CHX}

- AN E2HLERH EZ5=

- VAN &L ERYH 235
8.2.2 23 T X| Protective conductors
823 23 24 3|29 AXM Continuity of the protective bonding circuit
824 E= X =HC| &5 Protective conductor connecting points
8.2.5 0|5 7|7 Mobile machines
826 T2 TR 1OmAELH =2 T7| 2H|Q| 7t A

. 52 PN 57‘1|°| CHHN 2 MO{= 10mm2 Cu = 16mm?2 Al

- 25 24 gy 2ol ¥e Halol 15 A

- B2 FHTFO FE2 IsoIatlon TransformerE X &2%t=

HI

ojn

8
8.

N

5mm?2 Cu, EE= 16mm?2 Al

7o 5
o T
Ue A2 4mm?2 Cu, EE‘— 16mm2 Al

8.3 =2 ¥ MJ H|st =X| high leakage current
. ge rHHRo gye MR W0 AZoH] M + US

8.4 7|'s 29 Functional bonding

@) il

@ s 7| IEC 0417-5018: W& Fai 18 B — T|& IEC 60417-8020; TR EE M4

P

Figure 5 - Symbol IEC 60417-5019: Protective earth Figure 6 - Symbol IEC 60417.5020: Frame or chassis

KAR #azziuus

L
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8 SHS 2% Equipotential bonding

o H™X|M MAF- Green/Yellow
- HX| CHXt 77
« T7|ZH[0 Door, Cover?t EX|El& B2 ETX|7F AZE|0{0F &t

A O]

A2 FMLB(First Mate Last Break)2 74

_|
e
rr

MAIN EX| EHEiCH MAIN EX| ol Bx=

PE
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9.1 HO| g2
9.1.1 Mojg|2o| M
- HO{Z 27} AC HYUOM 22Es B HEO| X

4 HMZ 7L HYT|E ALBSHY MR SEEX|2t Ho 5
= &XE 22|
9.1.2 M0 2|2 HE
« 338 FO7t 50 HZQl 3| 29| AL 230V
« & FhOt7t 60 HzQ 3| 29| B 277V

- DC A0 3|20 B3H ML 220VE X1IBIX| U= 20|
9.1.3 ESAHK|

« 724 872100 2t T 2= FX[7F AX| £|0{OF BHCY,

OH

Ct.

9.2 M| 7|5 Control functions
9.2.1 L Ated
922 8X| 7|52l H=x
- Stop Category 0: Machine Actuator?| &0
- Stop Category 1: Machine Actuator0f &0
- Stop Category 2: Machine Actuator0f| &0

S2H QL XL ofst FX|(HIA 0 ZX])
SaE JEf0A Z7|A 7 SR = HR0| AEHEE Mo FA|
CI7tel JEfOIM S MO FXA|

Safe Torque Off

©

Safe Stop 1 ware Shap:e

KI\I'\\ SR 2 RN

w
Yooy fssod aths 0 of Robot dustry
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9.2.3 2= Operation
9.2.3.1 YAl

« OIMSH ZIZ S Q6 st ot J|s /s B RX|[0f: 9.3 QIHZ3)7t X|& k| 0{0F SHCt
9.2.3.2 7| & Start
AE 7|52 &3 2|20 TS 325t 2S5l 0F ot

- Rt 7[A EES ARG Fo| HAE /= A4E 40 M E HSS 08{dljof otot
9.2.33 ®X| Stop
- X 7ls2 &dAH 7|5 7|52 FAIG|OF oL}
« StL} O|4o| =EHIO| MSE 82, 7|42 ¢/’ 7o Qs 2+ Al 2= =&uto| HX| HHO| F=&
9.2.3.4 H|& Z=ZhH| & FAX|, H[4 T & XFEH Emergency operations (emergency stop, emergency switching off)
9.2.3.4.1 YAl

- D= HA X HHO| 2|ME =0 7|A THA|SO0| 7ts8HOF otCt

- D= HA XEH HHO| XHEE EH WK Z7[Aof RS s= = 8iCt
9.2.3.4.2 H|AEX| Emergency stop

- D= WAOA V[ECHE 2= Vs H AsE FR22 5t0{0F oL} FE]

- CIE flgE dd5HA| 1 7tsot of e 9/ 28E SX|

* Reset shall not initiate a restart

+ Stop Category 0 EE= 1 &4 =N =5

« Category ME2 ?&d 70| oo 2H Y YrY ver
9.2.34.3 H|&h & Kt Emergency switching off

- Stop Category 0 &A0| RBSIEE M7|H AH 7|AHE Sot ©R AL

e

K/\K w2 AU
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9.2.3.5 &E 4
o 7|A= 3 HEf W AL X0 a2t St O] &fo| 2 Es|AIZ THE 5= QUL
+SE2c E2E, ¥R, gxFElLC §)
- ZH A E A X|0M EZ = A= Mode SelectorZt &HEHE|O{OF SFCHOY|: key switch or access code)
« Mode Select switch XtH[Z 7| A7 &&= M= Qt=ICE

9.2.3.

Xl 1O O
- Pl gES =" = Ue VA2l SAHYS Al E0{OoFptLt.,
- =3 Mo A0 E =HAL HAl 7lsE Y = A0{OF SHCt

2.3. X0 Hold-to-run controls
A b2 ATEA| MO{&EX[7F AEF o= Al

MENe
[\
w
it
In
-m
m

A2t X0 Two-hand control

O
N
W
oo
02

oo
|_
d

X0 &X| Enabling control

9.23.10 7|& & HX|Q| &2 MO Combined start and stop controls
- HO Xz Zs Ao gt HENE RLAIZ|X| H=

—

7| S0 M2 ALESHO|OF BhLF.




KS 60204-1:2016

9 Hof =22 3 Mo 7|5

9.2.4 M MO A|AHEI(CCS) Cableless control system (CCS)
9.2.4.1 Yt ARG
- ZM HO 7|2 MESH= MO AIARC 7|sH 2T ALY
- CCSE= 2™ H7tof| 7|=3510f Application0f] MEDH 7| st BES A

=~

Safety measures

Communication
orrors

Sequence number

(see 5.4.2)

Time stamp
(see 5.4.3)

Time expectation

(see 5.4.4)
Connection
authentication
(see 5.4.5)
Feedback message

(see 5.4.6)

Data integrity
assurance

(see 5.4.7)
Redundancy with

(scec 5.4.8)
Different data

cross checking
integrity assurance

systems
(see 5.4.9)

Corruption
(see 5.3.2)

Only for
serial

bus

Unintended
repetition

(see 5.3.3)

Incorrect sequence

(see 5.3.4)

Loss
(see 5.3.5)

—

Onagéebiab!e delay V
(see 5.3.6)

x o

Insertion
(see 5.3.7)
Masquerade

(see 5.3.8)

Addressing
(see 5.3.9)

KAR

AR RUUNY

Voo Aosod athe o of Robot dusry
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9242 7|A MofE et 74 MO Al %!QI S8 dAl

O
CCs7|s0| &4 PE|01 MEX AEHOZ, HAeh A4S T At ZLE SO,

13 —_

(Oll: RIS, Az C|ASE|0] BA| 5)

=2 *._|27f X5t [ 0] ccs '—E4OI EdEs 89 05 28 :
S 2, 7IAE MHS22 S| ot7| AH
CCS 33—. ol /2 7IAE EMI *I”OPXI 2 OfOf otLY.

CEAL AIESEZ| oM = Ol E S0 AlE HES o322 HaA7|= Al €2 2 =N =X E ofOFgtLt.

—

9.2.4.3 X0 StA Control limitation

Mol t= o]Qel il=0of BE5t= AE YX[SH7| flsi ZX|etCt (Of: EZtet HE)

9.24.4 02 A O|=0| Sl= =& XN|Oo{gte| AtE

9245 #0|=0| Y= FOiY =% H ot
- R ALEE EX[St= =TS MBS SCh (Of: key switch or access code)

9.24.6 HO|=0| Sl= = Mool o =X 0l HiZ-d3}

9247 AO|=0| Sle FUHE =& Mojgto A= Bl X X

o o
Hl& SA EXl= 7142 vld X 7Is& AMASHE et +=HO| Z|ojA & ¢ =t

9.2.4.8 H|& ™X| =7|z}

~

CCse| M o4, HiZdst 8l xgdst
SENZF T2 =X BS0FOF BhLY.
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9.3 H3g AHAZE &X| Protective interlocks

Zt& = M= Reclosing or resetting of an interlocking safeguard
&

re
PYENE 222 27t e B8R 7 7Is E= H

g
As ot HX o MEs = M=t flde
Sk[0fM= CHEICE
9.3.2 1= HHX| Exceeding operating limits
- B8 Mo 555 /AIStE EE SO =, &F, fX])

Operation of auxiliary functions
SO 22w A 55, 2= HAH)E B L 57171 2/ SEHE 72 7t
Ao, Meish O AK|7F x| 0fof Shrf

o
w
w
HI
R
N
or
— |0
1
Ofn

S0l

or

934 O &zt G&E ALO|Q] A5 EAK| Interlocks between different operations and for contrary motions

9.3.5 9™ F M-S Reverse current braking

- GWF KNs LAl AR L= MS7| MotorOf| A, AEtat 2| Al 2 SHO|ILE 7|AH Q| &4 E=
S e 7t U= BR, 92| H0| LR L5 MAESH =EH0| L Z|0{OF BtCt,
936 oM™ 7|5 H/E= B XX| FEt
- RECIE HFHO)2E H2Hd3} oo}
« YHO| HAE ZASOM D HELQAT SASE A2 6|8 St
Of: Zast £z, ZAsH M2 Mool 2 Mo X E ALESte CHAE S2 5)
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9.4 Z¢e Al HO 7|5 Control functions in the event of failure
9.4.1 Yt QAL
- M7 329 B3 AF YAl protective interlocking of the electrical circuit;
- UBE FE J|E U EFE AL use of proven circuit techniques and components (see 9.4.2.2);
- 0|52} £+ CHY3t provision of partial or complete redundancy (see 9.4.2.3) or diversity (see 9.4.2.4);
« 7|5 AI™ provision for functional tests (see 9.4.2.5).

« 1SO 62061, KS B ISO 13849-1, KS B ISO 13849-2°| o™ &t&H X0 7|5 QFAIES M2

9.4.2 At Al 2ol z[asl EY
9.2.4.1 LHALS
- YBE ZZ J|E U FI22 AHE use of proven circuit techniques and components;
- EEN £ 23} 0|53 M-I provisions of partial or complete redundancy;
- L XS provision of diversity;
- 715 AI® HJ provision for functional tests.

m .
Im -— :
‘ " [ - L1 i 01 HElim i == -
(2} =
i L
c
! “ ~
) m W .- W i
Im - > 1 T 4 az ] 4
12 L2 i 02 18 =l
I Interconnecting means
C Cross monitoring H
11,12 input device, e.g. sensor ._.. g el el
PR —
L1,LZ logic ‘
m monitaring
01,02 output device, e.g. main contactor

K/\I& ot 2
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»
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9422 VUSE 2 7|2 Y HEO| AIE

9423 _ITI_HI-I I:I:l— I—|j(-||X-I ol §|. XHQ_

3
(see 6.2.0)

Requirements of B and the
uzse ofwell-tried safety prin-
ciples shall apply.

Safety-related parts shall be

When a single fault
nccurs, the safety
function is always
performed.

Mainly char-

acterized by
structure

designed, so that

— a single fault in any
of these parts does not lead to
the loss of the satety function,
and

— wheneverreasonably
practicable, the single fault
is detected,

Some, but not all,
faults will be detected.

Accumulation of un-
detected faults can
lead to the loss of the

safety function.

Low to
high

Low to medi-
LIt

See
Annex F

9424 CtAFMHo| =&
AI-Al 7HI:|I- I:I:E )éI-Al |AH
D 2O A Q| CHASH HEFO| MO A K| AtE

0|52

NP LN TSP N EETES

9425 7l Al
7l At ™A F700 w2t Mo || 2|5t =3

Mzmo| Rt Ab

2
o

oo

K/\I\\ UR 2 EARANY

Voo Aosod athe o of Robot dusry
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9.43 MOz 2 2250 Cist = Protection against malfunction of control circuits
9.43.1 2 A& Insulation faults
9.4.3.1.1 LAt
« method a) Earthed control circuits fed by transformers;
« method b) Non-earthed control circuits fed by transformers;
« method c) Control circuits fed by transformer with an earthed centretap winding;
« method d) Control circuits not fed by a transformer.

F

94.3.1.2 28 5) — B 7|71 335= £ XIHICHRIE

| 3\ 3\
}.
| O ®

1 Switched conductors

2 Common conductors

3 Control switches

Figure 7 — Method a) Earthed control circuit fed by a transformer

K/\I\ g2 LAY

v ol Robaot
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« method a) Earthed control circuits fed by transformers;

« method b) Non-earthed control circuits fed by transformers;

* method c) Control circuits fed by transformer with an earthed centre-tap winding;
« method d) Control circuits not fed by a transformer.

94313 L& b) - HA7|7t S50t= HIEX Mo{22

s
H
—).E}—.—.-—
1
:--'\ :-!-\ 3 ke :.-:?JI_
N i 7 . i
| : | Sl I ' | 1 |
. H
I CJ: ® | Jpresseces 3\ 3 I 3\ 3
I : Pl | : I
: H i
L R | | | N
, ] - & -
2 (Ry]-- 2 2 Re O 2 2
- &>— il + _L ’ -
1 Spnired conduciorn 1 Swilched conductors Swilched conducton
2 Common conducters g Cummon corduelons 2 Common conductors
3 " Control swiches I 3 Contenl xmilchns - Control switches

Figure 8 - Method b1) Non-earthed control circuit fed by transformer  Figure 9 — Method b2) Non-earthed control circuit fed by transformer  Figure 10 - Method b3) Non-earthed control circult fed by transformer

K/\K ot 2
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« method a) Earthed control circuits fed by transformers;

* method b) Non-earthed control circuits fed by transformers;

* method c) Control circuits fed by transformer with an earthed centre-tap winding;
« method d) Control circuits not fed by a transformer.

94314 L& o - HYY|7I HX| S © HHUS MES S50t= Mo 22
5 & 32 =

o
=
2f7|7t 5okl Ee MO =

9.4.3.1.5 Y8 d) -
R oy
5 | LYY YL,
e g 17T 7
- w=-\3 !

LYYz, | @

| ’ . -
¥ e e 7

. N :

\ R 1

2 l

S * . \ control switchi

|

IEC — ‘

Switched conductors h_l
2 Common conductors
3 Control switches IEC
Figure 11 — Method c) Control circuits fed by transformer Figure 12 - Method d1a) Control circuit without transformer connected between a phase
with an carthed centre-tap winding and the neutral of an earthed supply system
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Circuit Protector
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Interlock guards

Feedback loop, PELV(HI{ M &I 2 = &
Safety Device

Emergency, Light curtain signal redundancy

Functional test

SN QL

GRSN-BCHDC2AY) (& X E A X 2eh Yo 24 +
GOEN-GEZ2E-TIHDC24V) (MO|ZE| MM 2ch R ~y2x ajM/oe AY JE)

Fi= A= o PO 234 srEELg
Khal B AREIE H-TDDED)N] S TREES TS 2P DM A ENEES-1, 15073869

LH-F‘"“‘-‘& jE AN M e
3 v BELich
E ECR T '!"“HIFN?——'?.- FRHE MBS FuT

LHEH Ol of >
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MO|=El WAt

iy HE
HE 2HE
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| ! | e 3
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10 =X} QIE{I|o]A Sl 714

10.1 YA
10.1.1 YEt @ FALS
10.1.2 91X ¥ & X| Location and mounting
10.1.3 E. = Protection
10.1.4 X &X|7| Position sensors
10.1.5 FOid X HEE K O

10.2 W0 0|E{ Actuators
10.2.1 M4 Colours
10.2.2 #A| Markings

SE Mo EX

Fuitesl
e W&

il

Erih-i

[

&)
| @R

|
I I:_"I .

) Gl () )

rulgs

e [ Lamp ENE Switch 29| %]

Emergency | Red Red

H| & 4 . =gl

Error Yellow /'—“\ Yellow

of & 2 u 2y O
(HE8d)

Safe | Green B

(SHE) E2

ON/Start | White White

& o Al Q i AY I

OFF/Stop Black

o : @

Rasat | Blue Blue

5 v @F @

Normal | White /'(_‘\\ White Q

(Yeh 4 [ "/ af i
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10 Z=EXF QIE{H| 0| A Y 7| A EEF &0 2]
10.5 2|™ 4 X|0] =X| Rotary control devices

10.6 7| S ZX| Start devices

10.7 H| & "X| =X

10.7.1 X 2%
10.7.2 SE}

» a push-button device for actuation by the palm or the fist (e.g. mushroom head type);

» a pull-cord operated switch;

» a pedal-operated switch without a mechanical guard.
10.7.3 HlS X0 &= = T X X =%

10.8 H| & M@ XIch8 FHK|
10.8.1 AX| 2%

10.8.2 H|& M &l X}EhE AKX o] Al Position 1 |
10.8.3 Hlef & Aol Sghs = H& AMEH SR Ay =4
10.9 5|8 H|0{ EX| Enabling control device
Position 2 |
Position 3
KAI\K g\:ﬁ%ﬂ:hﬁtﬂﬁ:ﬂ

Stjusata

ey

oFF

Holgase

Grip
stronighy

ON
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500mm < Working platforms < 1700mm

Low risk:
(above the surface) For hazard zones above 2500 mm (98 in)
W Dimensions in millimetres [I’-E.Eth II"!J_E upwa r-IjE:I_,
2 H shall be atleast 2500 mm (98 in)
Lg;;&:",_ =l ‘ Hazard zone
: 4
| et 1
g b Height of
A hazard zone
i
2 ]
W

SN

Y
s

- Reference
plane

>500

Figure 1 — Access gauge on walkways
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12 =4 & Ao|=
12.1 LHk 9 AL

12.2 £ X
12.3 HH

12.4 B4 2502 518 HMF

—
N
Ul
|.|-|
R
s
=
K=
][
10
ra
9
o

o}

I Conductor and cable voltage drop

12.6 < 70| = Flexible cables

12.6.1 LHEALRY
12.6.2 7| 1™ 82 Mechanical rating
12.6.3 EE0| &7l A O|E2| 5{-& ™F Current-carrying capacity of cables wound on drums .

L

12.7 9E'IE—'IlE'| ﬂ, ;E-IE%IE'l % E':I %EI E'cl>| Q‘Il Conductor wires, conductor bars and slip-ring assemblies -
12.7.1 7|2 23 Basic protection H
12.7.2 22 T A| Protective conductors
1273 22 TN o] MF ZH Protective conductor current collectors
1274 22| = Y= XE 7|50| Y= MF ZEHE Removable current collectors with a disconnector function
12.7.5 CHZ[0| 2] O|Z AHE| Clearances in air
12.7.6 A 72| Creepage distances
1277 =X AS +9 & Conductor system sectioning

12.7.8 Exﬂ*._", CHEe dH| 3 83 &X|o X B AX] Construction and installation of conductor wire, conductor

bar systems and slip-ring assemblies
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12 =4 & Ao|F

2K =3
s B
H =0 ]
e = —
aATEalaEn = rEr A 45 L_h ] “hitits
Al DpEL e EEFE s ok g While
ot R % ESER i &3 ] Biock _
weag 1 £5iE 2 88 =D it 1
FET FE pat a0 b 1= Diazi ]
RS 21 pgr 00 BB w Eadd =
IEHEER 20 PET 0 -HE = Wi L
: i . =0 an = lack —
Teble C.1 = Conductor ampacity for AWG 30 to 4 conductors, ambient temperature 30 "C = g = i ——
o 1 1= atite
0l % deratad Frotective | wes W AT Bl . F—1
Cross- | 1 - 3 cutietil-cai tying conduciors : s Protective canductor | Bl e #=a Bhani ]
Wilre size gectional i condiels gross. | i I
hending spaca ] . ; iara e s mh Moz LfWhits
aras Ampartas par conductor wira siza sactinnal
insulation rating .
Wetric | AWG | mm?® | 60°C | 75°C [ 90°C [ 105 | mm Inches | Matrlc | AWG mm?
| ] 0,050 05 0.8 1 | A4 0,25 M 0,650
| it ] D.ars - b4 1 2 | B4 025 4 LIRS
| 6 0126 - 2 i | 64 025 26 012
24 0,201 2 2 3 4 | &4 0,25 24 0,20
22 0,324 3 3 S [ 13 0.5 &2 LUR-RL
[, 51 0,400 5 B o 11 13 05 050 0} G0
20 0,519 5 B ] 1 13 0.5 20 0,609
0,75 75 L fi 2 G il 5 0,76 0.7E
18 0.823 7 T 14 ia i3 0.5 18 0833
i.0n 1.0 il l 15 12 13 .75 1,00 1.0
16 1.31 i 10 18 2 20 0,75 16 1.31
1.50 1.5 11 1" 20 M 14 0,75 1,50 15
14 2.08 15 156 25 g 20 0,75 4 2,08
L5l 15 17 17 i 32 23 Lu 2,50 b
2 M Fil] 20 k] k. M (1] 12 By |
400 4.0 24 24 4 34, P 1.0 4,00 &40
n h b L Ja 40 45 | i3} 1.0 il 526
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13 Hj M X[ &

131 8K YU 4R
13.1.1 Lt @ TLARS
13.1.2 =X & A[0]& 24 Conductor and cable runs
1313 03] M29| CH|
13.1.4 17 3|2 — X7 ZopetH
13.1.5 HIYEA ®3 35 A|A-C
13.2 =42 4
13.2.1 Y4t @ FAS
1322 H3 MX| ZHO| Alg/HS 2l o
1323 &
13.2.4 M0f gt A&
13.3 Q8 Ly & B M

=13

o
o O] DA
|=|7<IL—LI|=|

Je U

A EXNo MY |dentification of the neutral conductor

X|) Elect tromagnetic effects (prevention of eddy currents
Hzt7| AFO|G 4

i

o
¢

13.4 2|¢t 2|5 HjM [ ne | &= |esse gz |y
13.4.1 OIHl' _9_—_|'LA|'-(°;|' Biack (34)
13 4 2 Ql_bll_ E!E 1 Power LY, LZ L3,
o X—IA
13 4 3 7|7-|| OI o‘l‘—l e Light Blus, Sxy 8lus e
1344 7|73||01|A‘|9_| IFXl A|'O|_O_ 7I;,——'T 2 Meutral P (S 4y (epe B4 spmAry -
1345 S8/ 9*'°I Enyely
13 4 6 A—I o SR _I_l _'_-6H Transformars ZAFEER] Fased (%45 s
. 3 AC Conirol | A0(H i
13.4.7 01—.|_-9 E Xl Additional conductors v} k_
13.5 I;IIE' I-I_J_I.\_'c'::'IP E': 7|E|- (=13 DC Power Supply 25} | Dark Blue (HBE 4
1352 71:'_o+ FEHdY L OER P o~
rea Ty Y o
13.5.3 7|7 O|=&o| M= I T — . u:!
1354 7| Aol M o] ZHA| Afo|o] B | T
13 5 5 ;‘IIO' EEO-I;OI AE-Il:ll "M._:In Brgaker ﬂmﬁ"ﬂ"ﬁ" e
13.5.6 7|4 += 8 #Ho|5 EEZ AH| 6 | T sieesl vy | (FEA @
13 5 7 A /\-6';!. 9{' 7|EI_ -éé!- CIrci (Power) i

1358 857 B KAR zasxy
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14 M=7| 9l 3k ZH|
14.1 L4t 1 ALS

MZ7|= IEC 60034 : 3| 7|7] - H1&5

14.2 37| 2t
14.3 ME7|9| A 7|

14.4 H&7| 8% & 3=
14.5 M&S7| MH™E 7|&

ME7| HE|

« A F7|9 HE{(KS C IEC 60034 -

DY A EE M S5 HE(Y SH0Hs

. I|AH RS
- T2 HojgHlel

. EE101| == o Ec' Ee dRol =0t
=9 5’4H1'5101|*1 =sil= 8%

o |E HIEAl |:|| EOI 7(-|Ej|_ |:|.E A|-9—X|- |

o O T

- AlZHE —|501| [EFE HEI Fotof Higt

. ZtMO| 2 =3jo| WLk
- =H Eﬂ'—f =P 7FiE—".BI gt

- WE7Iet HE X A0l w28 2[AH

14.6 7|14 H&S7|8 E=EX|

- RS SR B X9 &S

o

M-S SAI0| XpEFSHOOF SHEY.

|

S W
. ©

1 &=

MADE IN
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15 2357 S =3
A

15.1 &7
sHsST A
. 7

J

A2
. A H

oe 7t

& Plug/Socket Combination

o| H£H0| =2 T|0{Of BHCY,
= | = 2A-ZHET EX|E 2|20|= 4 S& 8/7F 30mAS Z1}5HK|
L

—

15.2 7|A & BH|o] =& =T
15.2.1 gl

Il

T
02 o
N
N
=2
A
B>
ull
ol
>~
Hir
rlo
Rl
18]
m|o
>
ol

O M7t IETALS 220VE HXA| 2LOtOF 3HH, HEQ|
4 2 50vVEX| Qf0tof BiCt,

« 7.2.60] 2t 23 &|0{0F BtC},
“72.6 2 5|2"
ZF M MZo| MX| E[X| g2 2

£ 5W ENLE CHE M20| Bools HER IINE 83
XS MAGH0] T YHOBRH BS

£|0{OF StC}.

15.2.4 O|El&
=

- ZFE Jtstt 2o dFe SE[H 2B 00| HEoto]ofF otrt.
- I =20 dX|= 23 IEC EE O [atof Bt
o HE AR XS foi == W2 ZAMEE MEHE A

£3
KAR #azzuwye
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16.2.1 4™ 2|
1622 12 Q&
16.3 7|5 AlH
« MO MOHEXel EE & 7|sAlEH0| CHet LHES
AL 27| ol {IX[O| ADSHA FAHE[Of0F ot

16.4 M 7| &H| e|gte| ®X|
* name or trade mark of supplier;

-

/MSsT

C

MS&T Co., Ltd.

46, Digital-ro 9-gil, Geumcheon-gu, Seoul, 08512,
Republic of Korea

TEL : 82-2-0000-0000

FAX : 82-2-0000-0000

Product : X0000000CXX

Model No. : X0000-X0000X

Serial No. : XXOOOXXXX

The Year of Construction : XX. 2021

Rated Voltage

Rated Frequency - 50/60 Hz
Rated Current XX A
Full-Load Current XX A

Ampere Interrupter Capacity — : XX kA

Short Circuit Current Ratings  : XX kA
Drawing No.  OOC-X XX X-XX
Weight XXXX Kg

Air Supply 4 - 6 bar.

=400 VAC, 3 Phase

« certification mark or other marking that can be required by local or regional legislation,

* when required;
* type designation or model, where applicable;
» serial number where applicable;

* main document number (see IEC 62023) where applicable;

* rated voltage, number of phases and frequency (if AC),

and full-load current for each incoming supply.
It is recommended that this information is provided
adjacent to the main incoming supply(ies).

16.5 7|& X|™
. DE QB REE MO RKl L
A2 SUst 7|= x| ™0 2|3}0]

B | AWARNING

Electrical
hazards.

Authorized
| personnei only. |

- AWARNING A CAUTION
Eﬁﬁ:ﬁf ?E:E.uia Hot surface.

in sericue burns to
skin
DO NOT TOUCH.

| Do not touch.
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©Z1 EA|L W, BX U Aume 220 32
A9 4 QU= =E ADBLA LA E|0fof st
5.3 TABLE: Durability of markings
Marking method (see NOTE) Agent
1) Adhesive label A Water
2) Ink printed B Isopropyl alcohol
3) Laser marked C (specify agent)
4) Film-coated (plastic foil control panel) D (specify agent)
5) Imprinted on plastic (moulded in) E (specify agent)
NOTE - Where applicable include print method, label material, ink or paint
type, fixing method, adhesive and surface to which marking is fixed.
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AME, A2, oM S H 7| Al 22 27t M& &/ 00F StCt.

o
a) OotLf O|g2 EME XMEots 8%, T7| EH| THO| Tiet =2 A, 7| FH|QL HEHT HE ZA2

by H7| FH|Q| AYH(16.4 EX)
o X S Ao tiet Y=
d) ZIA XM 2.5m AOM) E= =E 222 SA0 2 + AU

rir
d
m
H1

>
S
i
e
my
Ot
Ir
]
=2

e) 7|s1F A0 Cist e

) T7| ZH|o| KR40 Cfst Y

g BhEste 22, 3, +
bl

hy T4 249 XA

Chapter 1 Safety

ol x| oF & g iii thi
o3 FZ0| CHst HE 1-2 DANGER, WARNING, and CAUTION in this Manual
1-2-1 Hazard level

Though the user safety was the topmost concem during design of the System,
. certain risks are unavoidable dus to nature of the System. This manual classifies
Component List the severity and hazard level of such risks by three categories - DANGER,
WARNING and CAUTION, Read and understand the indications thoroughly before

‘operation or maintenance of the System

Objects/ ‘ » ‘ Mark(s) of
Manufacturer Model Technical data : The contents of wordings, DANGER, WARNING, and CAUTION are described as
==t [ —— \mm Type conformi follows In order by the graiiy af hazards (DANGER > WARNING = CAUTION).
NFB LS ABS33C 10A, 230VAC CE(DOC) u DANGER
E LE CT R | C Emergency Stop | Kunhung KPB 25 DC24v CE
4 t DANGER indicates an imminently hazardous situation during use of the System
Safety Relay p— — PIEESIE: CATA e which, if not avoided, could resull in death or serious injury.
C | R C U |T D |A G RA M Relay Honeywell SZR-MY4-N1 DC24v CE(DOC)
1 d - MC Ls MC9 104, 230VAC CE(DOQ) A WARNING
! : | | cP Ls LCP32FM 5A, 230VAC CE(DOC) WARNING indicates a potentially hazardous situation during uss of the System
| which, il not avoided, could result in death or serious injury.
| | cP LS LCP31FM SA, 230VAC CE(DOC)
| I cP Ls LCP31FM 3A, 230VAC CE(DOC)
| SMPS Omron S8VS-12024 230VAC/DC24V, 12W | CE(DOC) ACAUTI ON
| I _ - AMP Robostar N1-422XXX-P-X-X AC230V, 20A CE CAUTION indicates a potentially hazardous situation during use of the System
| I which, if not avoided, may result in minor or moderate injury.
| € Door Switch Omren DANS-1AF 5A, 230VAC CE
| |
| Light-curtain Omron F3SJ-A Type 4, Cat. 4 CE(DOC)
| I PL Kunhung KPL30-L 2A, 230VAC CE CAUTION
s CAUTION used without the safety alert symbol indicates a potentially hazardous
NFB LS ABS33C 10A, 230VAC CE(DOC) situation during use of the System which, if not avoided, may result in property
damage or trouble but does not result in personal injury.
i i Emergency Stop | Kunhung KPB 25 DC24V CE
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18 A=
=° High Voltage Test
18.1 YHtALS PROFITE“ P i t sgt
: arameter Setu
o) @1 Bu51 1 Bl et 22 25 204[+ e S e
b) Hz 29 9|29 A5 AE(18.2.22 Ald 1 Protective conductor| | Test volt.: 2.00kV
o ™ °JO| IfE KpCtof O3t N2 H5 =A 7.;1%(18 2 &x) Insulationresistance| | Tyax : 250mA
d) B M3t AlB(18.3 & xX) &eakage current p Rise time : 1.00 s
O A|S xFx oltage measurement | | — — -
e) U AlEl(18.4 &) » High Uoltage test E S EECM%H?LL

f) Tt5 M 235(18.5 & X)

£Q

g) 8.2.62| #H LFALE0| ZFE|Y=KX] =QIBHC (leakage currents higher than 10mA)

h) 7l Al&(18.6 & X)

18.2 M Q| X} XIcHo]| Clot B =H AHE
18.2.1 OII:I|-A|-'6'|-

18.22 A&l 1 - B HX| 3|20 =M A
« PE CtXK5.2 Bl 18l 4 & x *
24V a.c. EEE dc@ MI7|He2 22

Ct. (Resistance(mQ))
1823 A8 2-1F 2= °'EI'=1
18.2.4 TN- AI*E"OH AI°4 Hi Al O

2 o
_|\l
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18 S

18.3 A X A& (Insulation Resistance)
. HYMI B35 8 82 Aojo] TF Fe 500 VE 171810] ZEH el MBS 1 MO 0]440]0foF 2

18.4 MY A& (Dielectric Strength)
- O Al MY AH|o| HA S YOl 2Hf = 1000 V 2 B(01= HO|E O 2 40| E/0{of Bt}

—1
=]
SF1=Zt Y| 22 ENet B2 = 2|2 ALO|Of =0 Al HR0| -8 X[0{OF oLt
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