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70 A=

o] ¥+ 20161 Al6.0% o= ¥l |EC 60204-1, Safety of machinery — Electrical equipment of
machines — Part 1: General requirementsE 7| 2=, 7|4 W€ 2 & A4AETY +4S HASHA
i At Ak ol
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JIAFe HHN — J|H e HI| F| —
1% gt 27 A

Safety of machinery — Electrical equipment of machines —
Part 1: General requirements
o] FFe I Awste VIATS IS A Foll EoE olFHA ¥= 7], AA A H©

BT 1 o] EFES A§ EFOE, /1% AAAGS ABHAL FANY] AT gmt ol

AR =2 3= “HA 7] An)” sto 7] 2 A
LS T 1 L (o) A= R = R

RUGRE R LR R R R

o FFollA el HHl= ZIAFe 7] Bl A7E FHEste A AAFHTEH A FFHGL ).

H|TD 4 AJAE] H7]E FF3H7] 98 2742 IEC 60364 Alg| =5 Fx3),

HIZ5 ¢ =2 33 ¥3 Aoz Fests 7] v e 7] e FE gisiAs= KS C
IEC 60204-11& =3t}

o] FEL 53] 3.1.4000 GeolE VAT M7 AulE AT olo =dekA = St

HZ 6 FHAM Coll o] Fol 235 = 71AF] A7) Aule deof disto] H535}830t

of HEe, F Eol B e AR A7 Aol HEY F e FH L 55 LPAGE
FReA v,
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— WA A ZH])(IEC 60204-33¢] E3HE 7]7)

o] B A7) UAE AWM e FuoR AgeE A7) s2e] Aol HashA gk

ggel AGEFE WA EE REHOR o HEe AL 98] B5Helth wAAEs} ¥7)W
AFAEFS AGH VWL AU VPAE} T/9A e AFEFS HUWRE FH2
EdHe 4a

KS C IEC 60034-1, 3| 7]7] — A1%: A2 2 A%
KS C IEC 60072(R2E ), 3] 7]719] x4¢ 28 Alg=

KS CIEC 60309-1, AFl§¢ 2811, ZAE 9 AZY — A1 I 27418

KS CIEC 60364-1, A4St A 7141 — A|15: 7] 93], dvk 54 H7F 2 §of A9

KS CIEC 60529, ¢]#¢] WH Hosw Tw(P Z=
KS CIEC 60664-1, At7171¢] Az — A1 937, 874 AE
KS CIEC 60947-2, A%t 7N&lld=] 2 A= — A|25-: 2d7]

KS C IEC 60947-6-2, A7t 7N&HFA] R A= — Ale-25: th7]5 717] — Ao & Bs AAS
](EE.‘: ] ])

KS CIEC 61140, #+d B3 — AH] @ 7]7]¢] FEA}IS}
KS CIEC 61310(2.E ), 7] A7 ebdAd — AN, BA] 2 &=
KS C IEC 61439-1, A} wjAuE = Aojuk — |15 =

J_z

KS C IEC 61558-1:2009, {138 M7, A=A, gHy = FA7]719] b — Al duka A}
g R AE

KS C IEC 61558-2-6, | &= % 1100V 7], gy, AdFA = fA71719] obd — Al2-
2] =}

6 P AT b AAMUYTY] TF AL ‘}ﬂ ME AL 9 AIE

KS CIEC 61984, 7149l — QbH QAL B A[E

KS CIEC 62023, 7|4 AR 2 A4 14

KS BISO 13849-1, 717 b — Ao} Al=®'19] ¢k o Fi — A1k AAle] vk 93]
KS BISO 13849-2, 7|7 b — Ao} Al=gle] ¢bd e F5F — 24 HAF
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KS B I1SO 13850:2006, 7] At — v A=A — A%

Fd

KS SISO 7010:2011, &5 A& — kM) ok 4 — 59 ¢k £4

IEC 60364-4-41:2005, Low voltage electrical installations — Part 4-41: Protection for safety — Protection
against electric shock
H|Z |EC 60364-4-41:20050°] o]-&-%+&= KS& 20131 %] 1A% KS CIEC 60364-4-41°] T}

IEC 60364-4-43:2008, Low-voltage electrical installations — Part 4-43: Protection for safety — Protection
against overcurrent
H|ZL |EC 60364-4-43:2008° t]-§-%]+= KS& 20121 d %0 31A] % KS C IEC 60364-4-43°| T},

IEC 60364-5-52:2009, Electrical installations of buildings — Part 5-52: Selection and erection of electrical
equipment — Wiring systems
H|Z IEC 60364-5-52:2009°] U]-&-% = KS+i= 2012\d =0l 1A% KS C IEC 60364-5-520] T},

IEC 60364-5-53:2001, Electrical installations of buildings — Part 5-53: Selection and erection of electrical

equipment — Isolation, switching, control

Amentment 1:2002

H|Z |EC 60364-5-53:2001/AMD1:2002¢] t-5-% = KS+= 2005 %] iA]¥ KS C IEC 60364-5-53°]
t}.

IEC 60364-5-54:2011, Low-voltage electrical installations — Part 5-54: Selection and erection of electrical

equipment — Earthing arrangements and protective conductors
H|Z |EC 60364-5-54:2011°] W-&% & KST& 2014 %o ZA]H KS C IEC 60364-5-54°] T},

IEC 60417, Graphical symbols for use on equipment
(http://www.graphical-symbols.info/equipmentol] A ©]-& 7}%)

IEC 60445:2010, Basic and safety principles for man-machine interface, marking and identification —
Identification of equipment terminals and of terminations of certain designated conductors, including
general rules for an alphanumeric system

H|Z IEC 60445:2010°] t]-§-%i= KSi= 2011d %9 A E KS C IEC 60445°]t},

IEC 60947-3, Low-voltage switchgear and controlgear — Part 3: Switches, disconnectors, switch-
disconnectors and fuse-combination units

IEC 60947-5-1:2003, Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and

switching elements — Electromechanical control circuit devices
Amentment 1:2009
H|Z@ |EC 60947-5-1:2003/AMD1:20099] t]-§-¥+= KS& 2012 %ol 31A]¥ KS CIEC 60947-5-1°]t}.

IEC 60947-5-5, Low-voltage switchgear and controlgear — Part 5-5: Control circuit devices and switching
elements — Electrical emergency stop device with mechanical latching function

IEC 62061, Safety of machinery — Functional safety of safety-related electrical, electronic and
programmable electronic control systems

3 80f, ¥ ¥ ofof
31 o2t do

of £F9] BAS 9i3te] theo] §ols Hol T A gL
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lf 2=0f 0| E{ (actuator)
SQF-EAE sl AVtHE E A 3 R
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offt
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to
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2
Lo
e
»
offt
4
AV
o
o
2
v
)

?
u
-,

H[Z1 3 3.1.39 #}=x

3.1.2
F9 25X (ambient temperature)
Fu7F AR E AL Q= FRle Y] e V|E wjAle &%

3.1.3
Hi 2| o] (barrier)
AR A el A

m |
r>~
-
i)
Ih
o
ok
B
ol
ol
N
o
ro
ol
ol
O
lo
4
M

3.14
7|12 23 (basic protection)
A g 2N FHORTEH BD

HIZ o 3ol 24 Aol et Barefar o
[Z4]: IEC 60050-195:1998, 195-06-01, 74 — H|Z F7}]
3.15

7 0lE E&i0l(cable tray)
AFEo]l = Wi "ol = Qe Y7 glo] A EY e Aol

iz
i3
il

O~
TR, E

o

gl

o

| AolE Edol= 7ol 3

rir

s qlnt.
[ZA: IEC 60050-826:2004, 826-15-08]
3.1.6

#HolE EYZ MH|(cable trunking system)
AAd =4, F& AlolES T8t GAREA 7He)et U

] o]

ot

SA| & (concurrent)
2o AZHEAAel Q L o)l A &2 FX

a R o

o~

£ 2}o]|of(conductor wire)
= Hi(conductor bar)
Sotold JAd AA7E A= vy A2 A=A glolo] e u)

3.1.9

M 2H(conduit)
A7 Aul e A =4 H/Ee AolEd 9F e vdy e HE wid dule] dRE
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HT AARE A9 EA QEE Ao)o] AW T & Ui, ZWeze AL T & fES F
#3) Agwolol ok

[&*]: IEC 60050-442:1998, 442-02-03]

3.1.10
Mo 3|2, <7]A]>(control circuit, <of a machine>)
Z1A1e] #s Aol H A7) 3R] HEgoR AMgste 3=

3.1.11
Hof 7|7 (control device)
Ao 3|2l AZAE Fu] 2 A s Aot AbEske 71T

27| 9H AN, FF Aol 297, Delol, 4NN A4F wn

3.1.12
Ao AH[ 0| (control station)
2™ AL Mo AFH|0|M(operator control station)

LT Aol uAHAY TLT gdel] AT st o] Alo] fFelo]H(3.1.1 Fx)9 ojAEe

BT Ao} sEleldE AAA, NE WL, 7)), BaEde] FA B 2
4 %+ Ak

rlo
d|
'
X
=
k
bl
9{_1‘

[Z: IEC 60050-441:1984, 441-12-08]

3.1.13

Mo &x|(controlgear)

Aol, 54, Be 9 A AHet A ges s i A Be 1 2HES gekw, A7) oy
AE AHlshE AHlE Alojstr] 98] #EE BE 7| A

[ZA: IEC 60050-441:1984, 441-11-03]

3.1.14
o HX|(controlled stop)
71A19] A-go]l MFe= WA E, A sk ol V|Ae] ATy Aol TaEe WA

3.1.15
& T ZF(direct contact)
Al ek AbgE e 5 d7]H ASE

[ZA: IEC 60050-826:2004, 826-12-03, 4 — H|Z F7}]

3.1.16
A F e BE <= 2~AF2]>(direct opening action, <of a contact element>)
=z E [e]

SR RS Bl 297 ABrIe AHA olF AREA(AF Hof, 2ZYo] oEdA %)
s 4 B

[ZA: IEC 60947-5-1:2003, K.2.2]
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3.1.17
= E (duct)
A7] B4, AolE H WAant 55 Y, Hestes 58 A #HH A

HO AA#3.1.9 #Fx), AolE ExEA A¥)((3.1.6 Fx) 2 vig W QJId& gES] Feolr},

3.1.18

& Xl (earth)

224 FX|(local earth)

ground (US)

local ground (US)

A7t 03 L& FeE ge AT A4 Qe Qe A

[ZA: IEC 60050-195:1998, 195-01-03]

3.1.19

M7| %3 Xl (electrical operating area)
SR EE WS Aol A mE ARRSHA ol
A== Ak, A7) Au7F AAd 3 = 3

n
fr
o
il
)
i)
rot
o,
kg
by o
N,
=2
1o,
)
=)

3.1.20

M X} ZH|(electronic equipment)

FR AR Y @ FAQAES ngo R 3 3R AxE L= HAF )
3.1.21

H| A M X| ZHX|(emergency stop device)

HI A 715 MAE S8 AFE = o 224 Ao AA

HlZ 92342 #Ix

[Z]: KS B ISO 13850:2006, 3.2, 54 — H| 37}

AA Y EE E OE A9 A8l g A AMY B Ei AR 9@ 47 U e
Aeshs £5 24 Ao 33

Hl 92343 #x

3.1.23

H4 7| #2 Xl (enclosed electrical operating area)

S B wSHke Anto] AU =5 AREStY] FAHE AAGAY £& A AL T de
= Agkd, A7) FAu7F dXE 3 B 92 Ager Ao A O] oS Wws] ZAIEHE A
3.1.24

2| gk(enclosure)

ooju gk kel e FEke] thete] FH|E HEsta AA HES WAs] 9 A

BT 71E IEVE] §o) Aol o EE WelM thest ge A
a) T AT EE R AF Py B YA,
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b) ®iglo], AT Ev FAE ©X(probe)e] HF WA E= Alghel] A7
9lgtol] F-ELAY Hf 7)ol o8 Y AL I B 4=

T A= e AQT QT FEor hFETh
c) 2% v #E 5 Uk
— 71 Al “ﬂﬂﬂur 2ol 748y == 3H(box)
— 71A FE2E W9 #HaE el FAdEo] A= 7o)

[&*]: IEC 60050-195:1998, 195-02-35, 4 — <] W& FH]

3.1.25
M7| &H|(electrical equipment)

olw 7|et

3k
ﬂ%ﬂﬂﬁ%Lﬂiﬂ

1A B Z1A B3Rl Ad A7) ARSI gkl ARRE s (el AR, FEE FA, e,

7HA A, 1A ZA, 71T )

3.1.26
%ﬁ-‘?—l £ Y (equipotential bonding)
A FAAA A7 oR HEH o 7Y =& EAE H o =HN

[ZA: IEC 60050-195:1998, 195-01-10]

3.1.27

L& TX™F(exposed conductive part)

AEE 7 de A7) Ave A FiRoEA HAd As Ades vsd A
FHE F s

[Z*: IEC 60050-826:2004, 826-12-10, =4 — A< W& 4]

3.1.28

7|E} =™ K (extraneous conductive part)

A7) Adule] RS ofu} A o= AU PAdE F de EAF
[&*]: IEC 60050-195:1998, 195-06-11]

3.1.29

& Ef(failure)
ST7HE 7l TR HA

8T 4 A Aol golt AAeAE FF e elu AR,
[Z*: KS C IEC 60050-191:1990, 191-04-01]
3.1.30

1, Ao (fault)
o W, ZIEr AgE e Ee o T nEgor 3k A5 ol
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P& hehte g

4T FR A dgel Aol elshA A gl

I

A

ok

T Stk

HI|ZL 2 Jofo Al &of “a17g 1} o] 7] A= KS C IEC 60050-191:1990¢] IEV 191-05-01¢] Fo]%]
AT A g T AR Fopll A Zb gof “défaut” B 5U & “Fehlers 23]
Aol el g0 “panne” E “Fehlzustand”7} A} T}

3.1.31

11X 5 5 (fault protection)

9 1 A AR RE BT

I oldeol= “Ihg Aol gk nereba 3

[Z*: IEC 60050-195:1998, 195-06-02, <+ — H[Z F7}]
3.1.32

7|5 2% (functional bonding)
A7] gnel Agte 7les A8 Bad FH9 29

BT 1 Aol AEe AAH AFe AAE: AN AP, AN AY) TS A P
A 99, 54 A9, S A9 gelske o A,
H|Z 2 o] %

D9 s A 5ol 9o FASAKAE Eol, A 1% 2] $499,
41 Fo A7) ok, AP AA, 2% PE, AL

[e)
oA @] AR 5 AThelE Sol, B, omx geyEA Jl%e Avz A% FE
A, veel AR A WE, s AN A 2

3.1.34
28 B & (indirect contact)
17 AJEHEtdA SHEIE A ¢ e wE BARS AME EE VMFo] HEEHE A

H|Z 3.131 #=x

[Z*]: IEC 60050-826:2004, 826-12-04, =4 — Ao W& 4]

3.1.35

7 ™M@l = AHS(inductive power supply system)

A7) AUAE, d& 5o Eupd 7IAZ oldety] fls) Avtd == 7114 AHS glo] sk o]4de]
A

¢ 2 B WY AWEI £ Qi =9 W] 2 Ed 2A TAHE FE A9

T =9 wAe) Hele Welr|e] 13, 27k} FAbai),
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3.1.36
wsgr2 AlZk(instructed person, <in electrically>)

AR QA% AWL AANT AT 5 QR A7) ARARRE AR AR BE AEL W

=

At

o
flo

[&*]: IEC 60050-826:2004, 826-18-02]

3.1.37
™ = (interlock)

chgel A siste] B ek gl WA

3.1.38
EM R (live part)

S/ AR o= PEN A= AL E Edtsto] A4 ARE Al A7) ol| A7t 17 = &4
T B

3.1.39

7|H 24 Z0f|0|E{(machine actuator)

ZIAe] w2l [} F7] flste] AFEEHE 9 79l BY, EdxolE, Y B Y Ad
)

3.1.40

7| A& (machinery)

7| A (machine)

Az 7hy, A, olF v XY TS 54 BA4S St 7]A dFololy, Aol L W7 3=
ol BE Adgete] HAag g 7 = z

RIS

(3

O
F#
f
a3
i)
oX,
o
o
ol
=
e
__>|“‘_'.‘
Lo
i,
N
olr
o
4
O?L—"
ol
k1
Jfu
r)v
o2
i
k]
2
2
i)

H|Z 2 o 7]ol| A “}-3570]

aS)
ofo
2
rlr
e,
rE‘,
a2
o
tl
>
ofo
i
rlr
ofo
2
tl
2
N
4z
|
r\j
re
Al
QL
D)
52
rr
)

[KS B 1SO 12100:2010, 3.1 +4 ]

3.1.41
FE Al (marking)
T e o] AlxAtel] fste] HFWE FE s Mo JAE sk A% 34 T

3142
&M T Al (neutral conductor)
N
AEe T A71Hom F&Eo] A7) duA o] HEo 7ot =4

[Z*]: IEC 60050-195:1998, 195-02-06]
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3.1.43
ZHolf = (obstacle)

= O
JER A FEL A

i)

T glont Foy

o
r o]
N
i)
i)
4

tlo
o
B
0o}

o
N
Ho
o,
po

[&*]: IEC 60050-195:1998, 195-06-16 ]

3.1.44
2} F(overcurrent)
AARE I A7, BAdA 9] A% 38 dFolth

O

D wAY A4S AF e AR AW §39 $AW Ao 7FHh

[ZA: IEC 60050-195:2004, 826-11-14, 4 — Ao W& F+H]

3.1.45
2} &35} overload (of a circuit)]
a7 FE7E obd 3| ReA HE-s AAS de 3 ZolA e ARHAFY #A

BT e AT 5 AgEA etk

3.1.46
E21/a212| =gH(plug/socket combination)
TN ool BAl A e Eedor =A| Sl At Han

SE
)
ot
rot
i)
e
iz
S

D Z82/a 239 dE vg3 2ok
— KS CIEC 619842 Q- AMHS 531 AV E
— Z8a 2 &7 ZAE, AolE #AZ2 £ KS CIEC 60309-19] W& 7]7] 7=
— KS CIEC 60884-1°l] W=+ Z2|71 3 &7 ZAE Y= KS C IEC 60320-1¢] W=+ %7]
A&

R=R
=
Z
=

3.1.47
M7| & Z(power circuit)
1A Aol AFgEE AHY] i B Ale] 28 BT d¥EEs Fgshs vl ARgete 3=

3.1.48

of| & k2t M &7 (prospective short-circuit current)
Icp

A7) Ao 1Y

tilo
ol
ol
ol
oL
s
ki
Y
N
=~
2,
N
i
I
o
r>~l
J
of
= EM
u
N
2
]
ol
N
=
=
X
do
R
o)
(n]
>
ok
o
=y

g Judze] EAel os dERle o 32 dr] dut

=Y (protective bonding)
WAE A SA9 £

BT A PAE 9% BE e Ak £x oA A9E 29U 5 9

95 B EAE ASSR JAe A7) e ARy SES A
10
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3.1.50
235 2Y 3|2 (protective bonding circuit)
An] o Qg S WAsH] flste] Agste BE A mA B =R =4

3.1.51
235 X I (protective conductor)
7] Y] wEE ARA A B HAPE) HAMA o a1, A9 dF AEE Al

= =4

ot
ol
20

3.1.52

0| & &Hredundancy)
oAu gt 75 Fao] HAfPS 49, ol
ol el Zu|, ] T

rr
o
jus)
9
il
=
1o,
e
Jo
|

3.1.53
7|& X|H (reference designation)
T, 55, AE 9 Y] SoA9 8 TS5 Ftelr] A% 54 2=

3.1.54
2 &M (risk)
A dSelA B e 1 FalE dod FEI R =

[Z2]: KS B I1SO 12100:2010, 3.12 +4]

3.1.55
oF™ Zkx|(safeguard)
AEsAY dutsk o2 HE AMgE Bosly] 9 HHOoE AMEete WEE e WS A

[£#]: 1SO 12100:2010, 3.26 ]

3.1.56

otM H & (safeguarding)

A olste] AAE F JAY T35 AgE ¢ fle AT ERY ARE BSel] 918t
A ZAa Bee 54 9 55 A&se b =X

[ZA: KS B ISO 12100:2010, 3.21]

3.1.57

oFM 7|5 (safety function)

1 Al FA RS VA F e 7Y Tl
[Z*]: 1SO 12100:2010, 3.30; IEC 62062, 3.2.15]
3.1.58

HF=™ (servicing level)

A7) o] Absoly A4 B Alel Abgto]l &4 A QL= HlE(level)

3.1.59
CH2}t M/ (short-circuit current)
A7) 3me] FAGFE HEoly ngow Qg whef Afard] o3k v F

11
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[Z%]: IEC 60050-441:1984, 441-11-07]

3.1.60

Etzt MF A ZH(short-circuit current rating)

AGE 2o det BE FX|(SCPD)o] & Zs AIHEEAAE Azl s A7) A8y A
v A g5 AR wk

[Z]: IEC 61439-1:2011, 3.8.10.4 ]
3.1.61

7| =XHskilled person)
BAT 7 e AV s AAsh

&

ol
4»
%0,
k1
Jfu
J}L
e,
ot
=
Ho
o
ji*2
=
o,
kil
o
fz
Jo
ot
>,
o

[Z*: IEC 60050-826:2004, 826-18-01 ]

3.1.62

3= Ak(supplier)

71A T g AR 2E AlEehs AL dlE B, Az, stHAR, AR, 2HAA
Bl AREA} BERE 1 ARAlo] A 9SS & 4l

3.1.63

7HE Z|7*(switching device)

gl e 2ol A7) 3EAA ARE SYAY Adatr] 9 BHoR AAR 7
I JiH 719 sl BB olE Aw B a3 g vk

[ZA: IEC 60050-441:1984, 441-14-01]

3.1.64
H|®[ 0 A X|(uncontrolled stop)
ZNAF fFollolEel AHE At o]Fo A= 7|AY e AA

Bl o] o=, dE& 59 7/ e &5 Beolast &2 v X AA 9 54T FEH= v

=

shA] k=t

3.1.65
AL X}(user)
1A 2 AH A7) GHE ARESEE AN

3.2 <2kof

AWG  American Wire Gauge

AC Alternating Current

BDM Basic Drive Module

CCs Cableless Control System

DC Direct Current

EMC  Electro-Magnetic Compatibility
EMI Electro-Magnetic Interference

12
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Insulation Fault Location System

IFLS
MMI
PDS

Man-Machine interface

Power Drive System

Protective Extra-Low Voltage

PELV

Residual Current protective Device

RCD
SPD

Surge Protective Devices

Short-Circuit Protective Device

SELV Safe Extra-Low Voltage

SCPD
SLP

Safely-Limited Position
Safe Torque Off

STO

-
__oo
—_

0f

=

ol
ofl

-
100
e

ol
oll

7kl o

3

3

A I e

ke
T

pul

et 7oA,

) 5 o o

)
T
il

Nl
!
oF

T

"

il

tol aas|ojof shar, 7|Alek dvl=

S

=

ol

Fh] ]

AL A7l =
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of ofsf T 4 Ut} T 1
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&3} ge

o v
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-
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5
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o
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A7) whCAAA, A

-
L

5

oM A

1=}
T

A7) el 9w

e

oF7]
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Ulo
HH
N

W
3

X

7]

A ey A (A7 71A

=
=

o

ds =9

_ZT.ﬁ
o
3

o7

= =
= =

3l

— Aol Al

ksl
“

zx] o] 3kl g

Sl

st

3 oF

A dA A o] X9} A&7} FH

ESE

il

0

13

ZE SELICL

EH i

o
-

ok

SAH

A0l 2HOJHIAS S0{6HH =Y
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il

K
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K
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Aol A 7ol wheh 4 gw o] ok

Mo
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Fofof
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SAH
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puy
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ek

Poliz FFAG AHEAL Aleld]
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NS
=
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O
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H[ZL dubA<l EMC %< IEC 61000-6-1 E+= IEC 61000-6-2 % IEC 61000-6-3 & IEC 61000-6-
ALl EMC WAF 3 B RIS Al e Rk

443 FL9 7] 2=

A7] vl ormd F9 7] 2=oA A festojol sttt BE 7] Aw|e] Ha QA e
+5°C~ +40°CY (FNHR =2 3 95 959 =9 di7] 2xdA AN ke Heoltt

444 EE

7] AuleE HU &% +40°C, AU 5% 50% olgtell A Ad Fsd 4 dojof st B =2

ox
Re)
ofy
h
rr

A2(ell: 20 °Coll A 90 %)l A &&= 4 QT

71 Zulel F717F 52 7FeAdol U A, olE AT & e HAI A E BorHQ F
'_V
7]

il

S FFtatolof il WA 3] H,
445 I1E

A7) vl s 1000 m o]l A A Zsd 4 glojo st

Y x2 akolA AREE = Ao A9 the AFRE s sfof P

AE dolHel A47t HARA e A ALT g Aol daAE AxAe] Lelai Aol
%t}

9 BAC WA, W, ¥4 sbs, £2HE A7) gk AARE BeA 839 EA%E A7 3
H ] o] 7k AFEA Foi Aok k.

447 He2| A H[FE]| AR

o

T
o
o
o

X
=
o
2
offt
M
of
WE,

A7) H) b AL mrel S, A9, #le] A, XAyl
A4 Gste] A%t Aol BES FohHe 2AT sojo}

A7) Al s, 54 2 SECIAS 1 FE Aol ofste] sk A, &2 HQl @Al ofst
of AAu= A Eehel 9% ot FdF AdT VA A, VIARTEH 9 AA Es 3l 794
AHE S S8l WA st of gt
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45 283 2
A7) Al W Byt Al —25°C ~ +55°Co] X (TR &% - A% AlellE 70 °C ] 5ol A]
24730l A AYAY A Herh Hes AAlstelof v, e F, 3E, T4 o2 ]l

EARA FEF 44T S Arshelop @k,

i}

BT PVC A AolEe R A7) e AN £49 U

A7) vl 98 APe 753 3 vl AdYor dty Hro HYdo] Bad HE(: HAA I,
A7) S A 4, o] HF Hl o] AX(d]: HL7], ABE)|
A RIEstESs vl ouh, oy E3F 7AIF9 Afele ALY JY I AlE oA wmeEk oy
A A 4 SlHk(6.3.1 Fx).

1A AY HER Zev gl A95.32e) FE], 989E =AE AYd A AR oA FrE o

J

, A EHd gL A 7l Aol e ®A|EoJoF &)
16.10] wel “N'zF FA]E Wl Ao dxlE Algslojof 3l T dxteE A
A7) Au] PR T4 =A9 HE B 32 Alololi= HEHo] glojok il

ofl: TN-C #Al&e] 4, 71719 d=HAAM= T4 darst JA(PE) Satell= HEAel A&
g pxold FHEE VA9 A vdF 2 A]aE] ik KS CIEC 60364-19] &7AFo] 24

A dake] P

o
)
e
2
oo
(i
N

rlr
m

@)

o

o

N

N

a1

2
=
i)
ol
Job
ol
Jot
r o
i)
4
%2,
)
fo
folr
i)
N

L

52 HE& A HEHE CX

Z+el = AelA, ofF-o] BE HA =A drlE FEHs] A3 dabe dd A=A} s

Fefol x| shofo} g,

o Y

e

A= E 1o] whet o F-o] B ] EAE AES ¢ s SET w7lolojof
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1— B35 Fa| =A F4L ctHA
MEH el sz Mgste B35 TAQ 4 chex
S Sp
mm? mm2
S<16 S
16<S<35 16
S>35 S/2
T8 o]9le] o HE HA EAE AEStE A, @A 2719 B2 A dE] A sto]op gkt
71A 2 A Au] Alole] HEH e Sk Fsr] flske], ZF ALY FFAHolA QFe HE =
A= “PE” A} 3719l ofste] Fatstolof SHH(IEC 60445 ).
53 Mgl EtZ(XehH Zrx|
5.3.1 gHkAlEt
A 2k Fx = vl wel A x]slojof gkt
— 7A=Y AYS I e
HO f9 AL 71419 &5 2d A T 71419 331 AlA"e] Fg 2 X A4 o
AT 4 k. 71A1e] 5 AlAHS EA ffolo], A v, £HE 2HA, A AolE Al
2~el(d, E8) = vHEA A8 I AlAES x3s ¢ ok
— Z47re] ®A dY
A 2 Fx= 714 follAe] 2ot A9 9 A A7) AuY dYs Aad 5 Qlojof )
271 ol]/e] ek FX|7F A A9, ox2% FOo= Qlete] A F A dHE e A Auvt
£4E 87 v AFE =S AX]shojof ko).
5.3.2 Xtk dhA
A 2 FA= v WA T shuelojof gt
a) 7helare] AC-23B = DC-23BZ o] &3k |EC 60947-3°] g =z 9= A7)

b) KS C IEC 60947-6-2° w2 Ao A3tst Alo] 4 HE

c) KS CIEC 60947-2¢91 ¢t Fg|go=

d) s

=

5.3.3 ST AlE

A 2k FA7) 5.3.2a)~d)oll A
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ofof gt}

— 92 shte] T H I $IXE zta e AV Avjdls ‘0" 2 IS FAISTHIEC 60417-5008
(2002-10)¢] 7]% 2 |EC 60417-5007(2002-10)¢] 7135, 10.2.2 %]

— BE Aol AAHoR JHE ] A 7e LA e] FFE w7bx] OFF(EE])7F EAIE A &
= AZHEQl v = $1A BAVIE RE AL

— 27 F£(5.34 Fx)

— OFF(&a]) AHoA =2 & de S A= o&)e HHstE, 35 AHodMs 94 F
A B8, 94 FHo] HA &+ +x

— A9 IR nE AEAE BT A 28U TN A9 Foe A4S BysiA &8 £
ATHHA B FAQolA B Es ol & AT dod= 3

— U2 BE AE7] 9 g2 A Fel Ao 3 RAdA v & derle] AFRE A ¢ 3
= T Y 89S B A ANtE A 882 JS5H BEe oI #AE 4 QA =
E7F AWME T FARE FXH ol o] T A AR Al Zad g &5 oigk 7hEst
dFS aHEof s

AL Ak FA7F Z2H2/AA 28U v, 13.4.59 2 7AEHS F5slojof sk ¥ AsS H|E

A EE UE B A7) 2 A F AR g3 AoA b 2 Asre ARE A ¢+ 9

= S8 A9 832 B3 e 7)ol AEsith AAkE A g3 d5E R5E 98 3

29 4 vk AsE JE Ve AR FAEElor sta(d: JE571) AEst o]8 WHFTE lojof o

o BEZF AWE Ee fARE X & FaEe 4 ARE A 2ed A &5 fisk vbs

Sk g aE | or v

H|Z KS C IEC 60309-1°] w& A3t JA9] Fej1 E 47 77, AlolE ASEY &= 7|7 AF

g o] aTARE 258 & Utk

A A FA7F 294 2F3Y w, 71AE onlofféls 7les dte o8& WFTt Ase JE
7177 AlgEoof dhtt. o= Yol AWE A A AAE ol&ste] F2E ¢ A

A 2t FH] 22 = &) GAl Hol 7ed Ao AA|shE, AW 9 ZH-E
0.6 m~1.9m Alojd] A= S}, 7Hsdk 3 1.7 m o|3tE Hardtu)

HlZ@ =% w32 KSCIEC 61310-3& #Hx3ht}.

Ak g A 9 AE Sue s shs 29, 10.7.300 10838 R
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— 7Y =TS ARREA] 3 ZA] 9 F dE BE UAg BS AT £ k. oS 5o 34
ol 717111zq EFozRE HEs7] fste AT 4 k. old @S e el A
<+ F 2 AP Bl A% o5 £9], IEC 60417-6169-1(2012-08)(28 2)oln}
IEC 60417- 61692(2012 8) (Al ) 2 HoE AMEsto] oldl AHAE BAT F 3l

r n
L _

a8 2 — 27| HAA

N

L o

a8 3 — 3= x|

535 H&E He 3=

R B EE Sel 2o Bad 29e 97 H2
— Y EE A BEE BT D g PEE 24 SRl A= =Y, AF Fu) 5)151 32)

HE A9 Aw 4AE 5 FREs Aol sz dw A 3As A7) el AE B A
Ei 7] of 91 wAgel A7) gule] AA Au A= T Bast ek

o] A A A= AdHA GFerhd, o] 2AE F

o,
k]

— A A gH e 2l ke A GHo] Gl U@ FolE FI9Ise] w9l
1=}
T

s Z&E|ojof st} U AbgF & shubrt Eaky| ojof k.
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54 EAl 7|5 $XE HAENA

FA B B3 AAG /B0 A8e 2AT Set Y ASlE BA A% PG ALAA
JAS BASS Bk ool FAL Agol Aqteln Aok G, Gola Aol
ol glefeb itk 7153 BHol WakalA ke A9 (d: 9Ae] meh) oleld FAE A AA A
A5 BASHES stolof ek

-

x
kI
o
=

T =A Ve BAE A e AAE

i)

FA] 2=t} 1ISO 14118(EN 1037)S =3}

(€3]
w
N
2
k=)
il
2
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Wi
Y
av)
o
H
rlr
Y
o
ON
N
il
>~
>
ko
ol
)
2
2
Y
X
rlo
Ji
o
oL
>
e
4»
X0,
o

5 I=517] Y& AR 4~ AtH(3.1.23 %)

92 7)5s FHAIA e A Alo] 32 o3 HH ~9A L& KS C IEC 61800-5-291]
o3& b EA AA(STO) 7l5°] A= A A A =Y(PDS)|&= thad 22 2 F o7]A &2
A2 ] o] dY A8 o2 A& TH

— A}

_ }Azé

— A7) AlelA o] vaat e Agle) A
- ARed Hx) B oshde Als elge
« A9l Ak 2A7F A])el oste] Faskd §-87
o o] ZheEk H9(of: MRS WX a2

g9 A FA] Ag BAL 1 9F /1% 0T 2IFE Aol wet epain,

55 T7| FH|o| otz T

w2 gAE 44 £ el 99 glol A7) guE BeAR £ glojok Bk oW @ v A
= okl A gstelof Fth

— Abg B A% feld 3

— HAY AN MAE A

4 ad FA (B3 FR)E L 7vs FAY A
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E G123 AWGY =A] @A

o

AA, MgEe] 23} v Aol

G — TA 37[9 Hl
20 Col| A
MM 37| HOIX| HE EHHE T2/o AF MEZ ¢
SRS
mm? (AWG) mm? in? km< Q
0.2 0.196 0.000 304 91.62 387
24 0.205 0.000 317 87.60 404
0.3 0.283 0.000 438 63.46 558
22 0.324 0.000 504 55.44 640
0.5 0.500 0.000 775 36.70 987
20 0.519 0.000 802 34.45 1020
0.75 0.750 0.001 162 24.80 1480
18 0.823 0.001 272 20.95 1620
1.0 1.000 0.001 550 18.20 1973
16 1.31 0.002 026 13.19 2 580
1.5 1.500 0.002 325 12.20 2960
14 2.08 0.003 228 8.442 4110
2.5 2.500 0.003 875 7.56 4934
12 3.31 0.005 129 5.315 6 530
4 4.000 0.006 200 4.700 7894
10 5.26 0.008 152 3.335 10 380
6 6.000 0.009 300 3.110 11 841
8 8.37 0.012 967 2.093 16 510
10 10.000 0.001 550 1.840 19 735
6 13.3 0.020 610 1.320 26 240
16 16.000 0.024 800 1.160 31576
4 21.1 0.032 780 0.8295 41 740
25 25.000 0.038 800 0.734 0 49 338
2 33.6 0.052 100 05211 66 360
35 35.000 0.054 200 0.5290 69 073
1 42.4 0.065 700 0.4139 83 690
50 47.000 0.072 800 0.3910 92 756
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KS C IEC 60034-5, 3] 4 7]7] — A5¥: 3|4 7]7] 93] BRI 5+ EFH(IP ZE)
KS CIEC 60034-11, 3] A 7]7] — A115: W dH357]
IEC 60038:2009, IEC standard voltages

KS C IEC 60050, =A% 7]7]% 8o
(<http://www.electropedia.org>°ll 4] °]-& 7}F)

ol

IEC 60073:2002, Basic and safety principles for man-machine interface, marking and identification —
Coding principles for indicators and actuators
H[Z IEC 60073:2002°] U&= KS& 200919 31A] ¥ KS CIEC 60073¢] ¢},

KS CIEC 60085, ©7] A1 — ydA H7le} %A

IEC 60204-11:2000, Safety of machinery — Electrical equipment of machines — Part 11: Requirements
for equipment for voltages above 1 000 V AC or 1 500 V DC and not exceeding 36 kV
H|Z |EC 60204-11:20000°] t]-§-5]&= KS& 20031 A% KS C IEC 60204-11°] T}

IEC 60204-31:2013, Safety of machinery — Electrical equipment of machines — Part 31: Particular
safety and EMC requirements for sewing machines, units and systems

IEC 60204-32:2008, Safety of machinery — Electrical equipment of machines — Part 32: Requirements
for hoisting machines

IEC 60204-33:2009, Safety of machinery — Electrical equipment of machines — Part 33: Requirements
for semiconductor fabrication equipment
H|Z |EC 60204-33:2009°] tl-&-5]&= KS& 20109 1A]E KS C IEC 60204-33] T}

IEC 60216(all parts), Electrical insulating materials — Thermal endurance properties
KS C IEC 60228:2004, A<l Alol&4 =4

KS C IEC 60269-1:2006, A %St = — A1 dub 2 7-Ag

KS C IEC 60287(%= ), A7) Alol& — A4 A7el ALt

KS CIEC 60320-1, 7Hg-& % A §%=9] 71718 A& — A1 dut a7A41%
IEC 60332(all parts), Tests on electric and optical fibre cables under fire conditions
IEC 60335(all parts), Household and similar electrical appliances — Safety

IEC 60364(all parts), Low-voltage electrical installations

KS C IEC 60447:2004, Q17ta} 714 2+ I #H o]~ (MMI), EA], 2He] 7]
4=

NE
r O
2
rio
iy
|
L
offt

IEC TR 60755, General requirements for residual current operated protective devices
IEC 60757:1983, Code for designation of colours

IEC TR 60890, A method of temperature-rise verification of low-voltage switchgear and controlgear
assemblies by calculation

IEC 60909-0:2001, Short-circuit currents in three-phase a.c. systems — Part 0: Calculation of currents
H|ZI |EC 60909-0:2001°] U]-g-%+= KS+ 20141e] 1A% KS C IEC 60909-0°]t}.

IEC TR 60909-1:2002, Short-circuit currents in three-phase a.c. systems — Part 1: Factors for the
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calculation of short-circuit currents according to IEC 60909-0

IEC 60947-1:2007, Low-voltage switchgear and controlgear — Part 1: General rules
H|Z |EC 60947-1:2007° -85+ KS& 201410 A ¥ KS CIEC 60947-1°]t}.

KS C IEC 60947-4-1, Azst M#HdA] 2 Aodx — A4-15: 157 2 BH7|E7] — A3
A571 2 27|57

IEC 60947-5-2:2007, Low-voltage switchgear and controlgear — Part 5-2: Control circuit devices and
switching elements — Proximity switches

H|ZL IEC 60947-5-2:2007°l t]-§-%+= KS+i= 201219 31A]E KS C IEC 60947-5-2°] T}

KS C IEC 60947-5-8, A7t 7Hal &l 51 Ao A — A|5-85: A=A Bl Ao axp — 3¢
2914

IEC 60947-7-1:2009, Low-voltage switchgear and controlgear — Part 7-1: Ancillary equipment —

Terminal blocks for copper conductors.
H[Z 1EC 60947-7-1:2009¢] t]-&-% &= KST& 201439 31AJE KS C IEC 60947-7-1°]t}h

IEC 61000-5-2:1997, Electromagnetic compatibility (EMC) — Part 5: Installation and mitigation guidelines
— Section 2: Earthing and cabling
H|Z IEC 61000-5-2:1997°] W]-3-%¥+= KS+ 201419 31A]¥l KS C IEC 61000-5-2°] T},

IEC 61000-6-1:2005, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards: Immunity for
residential, commercial and light-industrial environments
H|Z IEC 61000-6-1:2005°] W35+ KS+ 2014\1¢] 31A]¥l KS C IEC 61000-6-1°] T},

IEC 61000-6-2:2005, Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity
for industrial environments
H|Z IEC 61000-6-2:2005° t)-§-%& KS& 2014110 1A% KS C IEC 61000-6-2°] T},

IEC 61000-6-3:2006, Electromagnetic compatibility (EMC) — Part 6-3: Generic standards — Emission
standard for residential, commercial and light-industrial environments

IEC 61000-6-4:1997, Electromagnetic compatibility (EMC) — Part 6. Generic standards — Section 4:
Emission standard for industrial environments
H[Z |EC 61000-6-4:1997°] -2 %+ KSE 2002 9] 1LA]¥l KS C IEC 61000-6-4°] T}

KS C IEC 61082-1:2014, 17]& 8t Zofoll A AREE = A Er] — A15: dub& el g A
IEC 61084 (all parts), Cable trunking and ducting systems for electrical installations

IEC 61175, Industrial systems, installations and equipment and industrial products — Designation of
signals

KS C IEC 61180 (RE &), A A Anjel] that Adgt Al

IEC TR 61200-53:1994, Electrical installation guide — Part 53: Selection and erection of electrical
equipment — Switchgear and controlgear
H|Z |EC TR 61200-53:1994¢°l t]-$-¥i= KS& 20119 11A]¥ KS C IEC 61200-53°] U},

IEC 61355, Collection of standardized and established document kinds
(available at http://std.iec.ch/iec61355)

IEC 61496-1:2004, Safety of machinery — Electro-sensitive protective equipment — Part 1. General
requirements and tests

IEC 61506, Industrial-process measurement and control — Documentation of application software

KS CIEC 61557(%.& %), 3LF 1000V % ZF 1500V o3} A wid AlEe A4 kA — =
3 FEe AY, A e A8 g

KS C IEC 61558-2-2, 15§ Wt7], AdGA], N8 5 FA7]719] b — A 2-25- Alojgty]
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Hety], 2ldH, AYGA D FARAEFSIH — A2-16

o 94 wm AQ3AE e A9gA Ag L AE aTAY

IEC 61643-12:2008, Low-voltage surge protective devices — Part 12: Surge protective devices connected
to low-voltage power distribution systems — Selection and application principles

KS C IEC 61666, 2t A 2=8, ] - =] 2 AJAlE — A28 W] grjd 2

IEC 61800 (all parts), Adjustable speed electrical power drive systems

IEC TR 61912-1:2007, Low-voltage switchgear and controlgear — Overcurrent protective devices —
Part 1: Application of short-circuit ratings

IEC 62020, Electrical accessories — Residual current monitors for household and similar uses (RCMs)
KS C IEC 62027:2011, F-% &5 $£H]

IEC 62305-1:2010, Protection against lightning — Part 1: General principles
H|Z |EC 62305-1:20100 tf-& %= KS+ 201219 1A%l KS C IEC 62305-1°] .

IEC 62305-4:2010, Protection against lightning — Part 4: Electrical and electronic systems within
structures
H|ZL IEC 62305-4:2010° t]-$-%i= KS& 20121 d9] 31A]¥ KS C IEC 62305-4°]t}.

KS CIEC 62491, At =8, AH], FA] & ARAlE — AlolE3t o)) g2k

KS CIEC 62507-1, 23 HH wgks 94 AEAA — 274 — Al 93 3 4y

IEC 62745, Safety of machinery — Requirements for the interfacing of cableless controllers to machinery
KS C IEC/PAS 62569-1, A% o] wgh dvk WA — A1d: 92 2 iy

KS C IEC 81346-1:2009, At A28l Au].2x] 2 AAdAE — F4 A9 2 ZFx (A — A1y
R

IEC 81346-2:2009, Industrial systems, installations and equipment and industrial products — Structuring
principles and reference designations — Part 2: Classification of objects and codes for classes

KS C IEC 82079-1:2012, AF&A™ Ao 24 — T2 Y& 2 738 — A15F: dubdel 93 2 Ak
Q. Abgt

IEC Guide 106:1996, Guide for specifying environmental conditions for equipment performance rating

KS S ISO 3864-1:2011, 2% 4% — oA w okd ;A — Al1%: okl mA 2D okl TA 9
EERIEE

KS SISO 7000:2014, FHlo] o] &5 = aga AlE — 525 AR
KS B ISO 12100:2010, 7] AIQFA — A A dukd = — G 7o} a4

ISO 13732-1, Ergonomics of the thermal environment — Methods for the assessment of human responses
to contact with surfaces — Part 1. Hot surfaces

ISO 13851:2002, Safety of machinery — Two-hand control devices — Functional aspects and design
principles
H|Z1  1SO 13851:2002¢] o}-§-% &= KS& 20031 1A ¥ KS BISO 13851°]t}.

ISO 14118:2000, Safety of machinery — Prevention of unexpected start-up
H|Z SO 14118:2000°] U}-$-%¥i= KSi= 2002139l 32A]E KS B ISO 14118¢]t}.

ISO 14122-1:2001, Safety of machinery — Permanent means of access to machinery — Part 1: Choice
of fixed means of access between two levels
ISO 14122-1:2001/AMD1:2010
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H|Z 1SO 14122-1:20019] W-&5+= KSE 2014439 1A]%E KS B ISO 14122-10]t}.

ISO 14122-2:2001, Safety of machinery — Permanent means of access to machinery — Part 2: Working
platforms and walkways

ISO 14122-2:2001/AMD1:2010

H|Z 1SO 14122-2:2001°] t]-§-%+= KS+= 20141 d] LA KS B ISO 14122-2°]t}.

ISO 14122-3:2001, Safety of machinery — Permanent means of access to machinery — Part 3: Stairs,
stepladders and guard-rails

ISO 14122-3:2001/AMD1:2010

H|Z 1SO 14122-3:2001°] t]-§-%+= KS+= 20143 d] LA KS B ISO 14122-3°]t}.

CENELEC HD 516 S2, Guide to use of low-voltage harmonized cables

EN 50160:2010, Voltage characteristics of electricity supplied by public electricity networks
EN 50160:2010/AMD1:2015

UL 508A,UL Standard for Safety for Industrial Control Panels, second Edition, 2013 revised 2014.
NFPA 79, Electrical Standard for Industrial Machinery, 2015 edition.
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Safety of machinery —
Electrical equipment of machines —
Part 1. General requirements

ICS 13.110; 29.020
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