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I6>?4,+3+*,-.)78.C6J@*B3+*,-8

+7H0DF5 G75 .735 LI9MD735 .??NO5 G7F5 H0;GD:IED49F5 675 GI5 <%&
F49E5 901234E27F5P5 HI3ED35 675 >----Q5(D9FDO5 GI5<%&5 R@/.
67MD79E5GI5<%&5>--R@/.Q

")*+*,-8.B,-8,@*)?78

)7F5M73FD49F5:49F4GD627F5675:73EID97F5H0;GD:IED49F5675GI
<%&5D9:43H43I9E5 G7F5I17967179EF5F49E56DFH49D;G7FQ5SI3
7T71HG7O5G7F5901234F56U26DED495.Q-O5.Q.57E5.Q,5 D96DV079E
37FH7:EDM7179E5GI5H0;GD:IED495675;IF7O5 GI5H0;GD:IED49567
;IF75 D9:43H43I9E5 GUI17967179E5 .O5 7E5 GI5 H0;GD:IED495 67
;IF75D9:43H43I9E5G7F5I17967179EF5.57E5,Q

#-5,4>3+*,-8.86CC@?>7-+3*478
864.@78.C6J@*B3+*,-8.)7.@3.!"#

)75 :49E7905 E7:K9DV075 67F5 H0;GD:IED49F5 675 GI5 <%&5 7FE
:49FEI1179E5 37M05 HI35 GI5 <%&5 I8D95 V0WDG5 378GXE75 GW2EIE
I:E07G5 675 GI5 E7:K9DV07Q5 +7F5 379F7DY97179EF5 37GIED8F5 P
:7EE75 H0;GD:IED49O5 Z5 :41H3DF5 FI5 MIGD6DE2O5 F49E5 6DFH4/
9D;G7F5 6I9F5 G75 <IEIG4Y075 67F5 H0;GD:IED49F5 675 GI5 <%&
[M4D35 :D/67FF40F\5 795 HG0F5 67F5 940M7GG7F5 26DED49FO
I17967179EF5 7E5 :433DY796IQ5 +7F5 D98431IED49F5 F035 G7F
F0L7EF5 P5 GU2E0675 7E5 GUIMI9:7179E5 67F5 E3IMI0T5 79E37H3DF
HI35 G75:41DE256U2E067F5V0D5 I5 2GI;4325 :7EE75 H0;GD:IED49O
ID9FD5 V075 GI5 GDFE75 67F5 H0;GD:IED49F5 HI307FO5 F49E
2YIG7179E56DFH49D;G7F5HI35GUD9E73126DID37567A

• 5 D*+7.G7J.)7.@3.!"#.KGGG0*7B0BHL

• 5 !3+3@,E67.)78.C6J@*B3+*,-8.)7.@3.!"#
)75 :IEIG4Y075 795 GDY975 F035 G75 FDE75 J7;5 675 GI5 <%&
[JJJQD7:Q:K=:IEGY/8QKE1\5 M40F5H7317E5 675 8ID375 67F
37:K73:K7F5 795 0EDGDFI9E5 675 941;370T5 :3DEX37FO
:41H379I9E567F5 37:K73:K7F5 E7TE07GG7FO5HI35:41DE2
6U2E067F5405 6IE75 675H0;GD:IED49Q5+7F5 D98431IED49F
795 GDY975 F49E5 2YIG7179E5 6DFH49D;G7F5 F035 G7F
940M7GG7F5 H0;GD:IED49FO5 G7F5 H0;GD:IED49F5 371HGI/
:27F540537ED327FO5ID9FD5V075F035G7F5:433DY796IQ

• 5 #"!.M68+.26J@*8H7)

<75 32F0125 67F5 6739DX37F5 H0;GD:IED49F5 HI307F
[JJJQD7:Q:K=]SQKE1\5 7FE5 I0FFD5 6DFH49D;G75 HI3
:4033D735 2G7:E349DV07Q5 ^70DGG7_5 H3796375 :49EI:E
IM7:5 G75 *73MD:75 :GD79E5 [M4D35 :D/67FF40F\5 H4035 HG0F
6UD98431IED49FQ

• 5 D74N*B7.B@*7-+8

*D5 M40F5 IM7_5 67F5 V07FED49F5 I05 F0L7E5 675 :7EE7
H0;GD:IED495 405 IM7_5 ;7F4D95 675 379F7DY97179EF
F0HHG2179EID37FO5 H3797_5 :49EI:E5 IM7:5 G75 *73MD:7
:GD79EFA

%1IDGA5:0FEF73M`D7:Q:K
'2GA5 B@.5,,5?.?5-,5..
aITA5 B@.5,,5?.?5-R5--

26J@*B3+*,-.-6>J74*-E

(F5 83415 .5 ]I90I3Z5 .??N5 IGG5 &%<5 H0;GD:IED49F5 I37
DFF0765 JDEK5 I5 67FDY9IED495 D95 EK75 >----5 F73D7FQ5 a43
7TI1HG7O5&%<5R@/.5DF594J5378733765E45IF5&%<5>--R@/.Q

!,-8,@*)3+7).7)*+*,-8

'K75&%<5DF594J5H0;GDFKD9Y5:49F4GD6IE765M73FD49F5485 DEF
H0;GD:IED49FQ5 a435 7TI1HG7O5 76DED495 901;73F5 .Q-O5 .Q.
I965 .Q,5 37873O5 37FH7:EDM7GZO5 E45 EK75 ;IF75 H0;GD:IED49O
EK75 ;IF75 H0;GD:IED495 D9:43H43IED9Y5 I1796179E5 .5 I96
EK75 ;IF75 H0;GD:IED495 D9:43H43IED9Y5 I1796179EF5 .
I965,Q

O64+H74.*-5,4>3+*,-.,-.#"!.C6J@*B3+*,-8

'K75 E7:K9D:IG5 :49E79E5 485 &%<5 H0;GD:IED49F5 DF5 b7HE
096735 :49FEI9E5 37MD7J5 ;Z5 EK75 &%<O5 EK0F5 79F03D9Y5 EKIE
EK75 :49E79E5 378G7:EF5 :03379E5 E7:K94G4YZQ5 &98431IED49
37GIED9Y5 E45 EKDF5 H0;GD:IED49O5 D9:G06D9Y5 DEF5 MIGD6DEZO5 DF
IMIDGI;G75 D95 EK75 &%<5 <IEIG4Y075 485 H0;GD:IED49F
[F775;7G4J\5 D95 I66DED495 E45 97J5 76DED49FO5 I1796179EF
I965:433DY796IQ5 &98431IED495 495 EK75 F0;L7:EF5 09673
:49FD673IED495I965J43b5 D95H34Y37FF509673EIb795;Z5 EK7
E7:K9D:IG5 :411DEE775 JKD:K5 KIF5 H37HI3765 EKDF
H0;GD:IED49O5 IF5 J7GG5 IF5 EK75 GDFE5 485 H0;GD:IED49F5 DFF076O
DF5IGF45IMIDGI;G7583415EK7584GG4JD9YA

• 5 #"!.P7J.D*+7.KGGG0*7B0BHL

• 5 !3+3@,E67.,5.#"!.C6J@*B3+*,-8
'K75 49/GD975 :IEIG4Y075 495 EK75 &%<5 J7;5 FDE7
[JJJQD7:Q:K=:IEGY/7QKE1\5 79I;G7F5 Z405 E45 F7I3:K
;Z5 I5 MI3D7EZ5 485 :3DE73DI5 D9:G06D9Y5 E7TE5 F7I3:K7FO
E7:K9D:IG5:411DEE77F5I9656IE75485H0;GD:IED49Q5"9/
GD975 D98431IED495 DF5 IGF45 IMIDGI;G75 495 37:79EGZ
DFF0765 H0;GD:IED49FO5 JDEK63IJ95 I965 37HGI:76
H0;GD:IED49FO5IF5J7GG5IF5:433DY796IQ

• 5 #"!.M68+.26J@*8H7)
'KDF5 F011I3Z5 485 37:79EGZ5 DFF0765 H0;GD:IED49F
[JJJQD7:Q:K=]SQKE1\5 DF5 IGF45 IMIDGI;G75 ;Z5 71IDGQ
SG7IF75:49EI:E5 EK75<0FE41735*73MD:75<79E375 [F77
;7G4J\58435803EK735D98431IED49Q

• 5 !68+,>74.D74N*B7.!7-+47

&85 Z405 KIM75 I9Z5 V07FED49F5 37YI36D9Y5 EKDF
H0;GD:IED495 435 97765 803EK735 IFFDFEI9:7O5 HG7IF7
:49EI:E5EK75<0FE41735*73MD:75<79E37A

%1IDGA :0FEF73M`D7:Q:K
'7GA5 B@.5,,5?.?5-,5..
aITA5 B@.5,,5?.?5-R5--

Q
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D64E7.34478+748.9

234+.(:
F7+3@',<*)7.864E7.34478+748.G*+H,6+.E3C8
5,4.30B0.8=8+7>8

5<411DFFD495 %G7:E34E7:K9DV075 &9E739IED49IG7
5&9E739IED49IG5 %G7:E34E7:K9D:IG5 <411DFFD49

!"#$%&$'()%*"'$%+,-,."/#0%01%*'/#0#$
2"$%&$'+0)%300%+#$$01-%+,-,."/#0

 5&%<5,--.55+34DEF567537H3460:ED49532F73M2F55 55<4HZ3DYKE5/5IGG53DYKEF537F73M76

(0:0975HI3ED75675:7EE75H0;GD:IED495975H70E5 cE375 37H3460DE75 9D
0EDGDF275F40F5V07GV075843175V075:75F4DE57E5HI35I0:095H34:262O
2G7:E349DV075 405 12:I9DV07O5 Z5 :41H3DF5 GI5 HK4E4:4HD75 7E5 G7F
1D:348DG1FO5FI9F5GWI::43652:3DE5675GW26DE703Q

!45 HI3E5 485 EKDF5 H0;GD:IED495 1IZ5 ;75 37H3460:765 435 0EDGD_765 D9
I9Z5 84315 435 ;Z5 I9Z5 17I9FO5 7G7:E349D:5 435 17:KI9D:IGO
D9:G06D9Y5 HK4E4:4HZD9Y5 I965 1D:348DG1O5 JDEK40E5 H731DFFD495 D9
J3DED9Y583415EK75H0;GDFK73Q

&9E739IED49IG5%G7:E34E7:K9D:IG5<411DFFD49 RO53075675^I371;255d797MIO5*JDE_73GI96
'7G78ITA5B@.5,,5?.?5-R-- 7/1IDGA5D91IDG`D7:Q:K 5&%<5J7;5FDE755KEEHA==JJJQD7:Q:K

<"+%5S#&e
S#&<%5<"+% ea

%6DED495.A.??.5:49F4GD6275HI35G7F5I17967179EF5.A.??C57E5,A,--.
%6DED495.A.??.5:49F4GD6IE765JDEK5I1796179EF5.A.??C57E5,A,--.
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f5,5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

*"$$(&#%

(^(!'/S#"S"* QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,
&!'#"+h<'&"!QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ.@

*%<'&"!5.A5di!i#()&'i*

.Q. +41ID9756WIHHGD:IED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>

.Q, #282379:7F59431IEDM7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>

*%<'&"!5,A5+ia&!&'&"!*

*%<'&"!5RA5&+%!'&a&<('&"!5%'5<)(**&a&<('&"!

RQ. &679ED8D:IED49567F5HI3I840637F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ R@
RQ, <GIFFD8D:IED49567F5HI3I840637F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ R>

*%<'&"!5@A5<(#(<'i#&*'&jh%*5(**&d!i%*

@Q. '79FD49F5IFFDY927F59431IG7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ RC
@Q, a32V079:7F5IFFDY927F59431IG7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ RC
@QR ^IG703F59431IG7F567F5:403I9EF5941D9I0T567562:KI3Y7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ RC
@Q@ <496DED49F5675F73MD:7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ RC

*%<'&"!5kA5S#%*<#&S'&"!*

kQ. '790756D2G7:E3DV075675GW79M7G4HH75605HI3I840637 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @-
kQ, '79FD4956753282379:7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @-
kQR '79FD49F532FD607GG7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @-
kQ@ +2:KI3Y7F5HI3ED7GG7F5D9E7397F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @-
kQk 'I0T567580DE75675GU2EI9:K2DE2 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @,
kQ> #2HI3EDED495605:403I9E56I9F5G7F5HI3I840637F5P5HG0FD703F5:4G4997F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @,
kQN *EI;DGDE25EK731DV07 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @,
kQC '79075I05:K4:5675:403I9E5675G49Y07560327 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @,
kQ? a49:ED4997179E567F5HI3I840637F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @,
kQ.- <I3I:E23DFEDV075675E79FD495P5832V079:75D960FE3D7GG75795849:ED495605E71HF

6W095HI3I840637QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @@
kQ.. <403E/:D3:0DE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @@
kQ., +DFH4FDED8567562:4997TD49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @@
kQ.R S37F:3DHED49F5H4035G7F52V0DH7179EF5I0TDGDID37F5E7GF5V075G7F52G2179EF567532HI3EDED49 QQQQQQQQQQ @@
kQ.@ %8843EF512:I9DV07F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @@

*%<'&"!5>A5<"!+&'&"!*5di!i#()%*5+W%ei<h'&"!5+%*5%**(&*

>Q. (HHI37DGGIY7567517F03757E5H32:DFD49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @>
>Q, $7F037F5675GI5E79FD4956753282379:7QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @>
>QR %:KI9EDGG49F567FED92F5I0T57FFIDF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @>
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>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5R5f

<"!'%!'*

a"#%l"#+QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ.R
&!'#"+h<'&"! QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ.k

*%<'&"!5.A5d%!%#()

.Q. *:4H7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ.N

.Q, !431IEDM753787379:7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ.N

*%<'&"!5,A5+%a&!&'&"!*

*%<'&"!5RA5&+%!'&a&<('&"!5(!+5<)(**&a&<('&"!

RQ. (337FE735D679ED8D:IED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQRk
RQ, (337FE735:GIFFD8D:IED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQRN

*%<'&"!5@A5*'(!+(#+5#('&!d*

@Q. *EI96I3653IE765M4GEIY7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQR?
@Q, *EI96I3653IE765837V079:D7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQR?
@QR *EI96I365941D9IG56DF:KI3Y75:03379EFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQR?
@Q@ *73MD:75:496DED49F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQR?

*%<'&"!5kA5#%jh&#%$%!'*

kQ. &9F0GIED495JDEKFEI965485EK75I337FE735K40FD9Y QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@.
kQ, #787379:75M4GEIY7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@.
kQR #7FD60IG5M4GEIY7FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@.
kQ@ &9E739IG5HI3EDIG56DF:KI3Y7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@.
kQk *7IG5G7Ib53IE7QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@R
kQ> <03379E56DFE3D;0ED495D95I510GED/:4G0195I337FE73 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@R
kQN 'K731IG5FEI;DGDEZQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@R
kQC )49Y5603IED495:03379E5D1H0GF75JDEKFEI96QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@R
kQ? "H73IED9Y560EZ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@R
kQ.- S4J735837V079:Z5M4GEIY75M73F0F5ED175:KI3I:E73DFED:F5485I95I337FE73QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@k
kQ.. *K43E/:D3:0DE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@k
kQ., +DF:4997:E43F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@k
kQ.R #7V0D37179EF58435I0TDGDI3Z57V0DH179E5F0:K5IF5Y3I6D9Y5:41H4979EF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@k
kQ.@ $7:KI9D:IG5G4I6F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@k

*%<'&"!5>A5d%!%#()5'%*'&!d5S#"<%+h#%

>Q. $7IF03D9Y57V0DH179E5I965I::03I:ZQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@N
>Q, #787379:75M4GEIY7517IF037179EF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@N
>QR '7FE5FI1HG7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@N
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f5@5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

*%<'&"!5NA5%**(&*5+%5'mS%

NQ. d2923IGDE2F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ @C
NQ, %FFIDF5675E79075675GWDF4GIED495675GW79M7G4HH75605HI3I840637 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ k-
NQR %FFIDF5675M23D8D:IED495675GI5E79FD49532FD607GG7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ k,
NQ@ %FFID5675E79075I0T5:K4:F5675:403I9E5675G49Y07560327QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ kC
NQk %FFIDF5675849:ED4997179E QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ >-
NQ> %FFID567F562:4997:E703F=D96D:IE703F5675628I0E5H4035HI3I840637F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ N>
NQN %FFIDF5675:403E/:D3:0DE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C-
NQC %FFIDF567562:KI3Y7F5HI3ED7GG7F5D9E7397FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C-

*%<'&"!5CA5%**(&*5&!+&^&+h%)*5%'5%**(&*5+%5#i<%S'&"!

CQ. %FFIDF5D96DMD607GFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C-
CQ, %FFIDF567532:7HED49QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C,

*%<'&"!5?A5S#%*<#&S'&"!*5+U%**(&*5S"h#5)%*5S(#(a"h+#%*
n5%!^%)"SS%5*m!'oi'&jh%

?Q. d2923IGDE2F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C@
?Q, +28D9DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C@
?QR &679ED8D:IED4957E5:GIFFD8D:IED49QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C@
?Q@ <I3I:E23DFEDV07F5IFFDY927F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C@
?Qk S37F:3DHED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C@
?Q> <496DED49F5Y2923IG7F56U7T2:0ED49567F57FFIDF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C@
?QN %FFIDF5675EZH75[7FFIDF5675:49:7HED49\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ C>

*%<'&"!5.-A5S#%*<#&S'&"!*5+U%**(&*5S"h#5)%*5S(#(a"h+#%*
*"h*5%!^%)"SS%5$i'())&jh%5n5&*")('&"!5d(p%h*%

[S(#(a"h+#%*5q)&!+i*\

.-Q. d2923IGDE2F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-@

.-Q, +28D9DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-@

.-QR &679ED8D:IED49567F5HI3I840637F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-@

.-Q@ <I3I:E23DFEDV07F5IFFDY927F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-@

.-Qk S37F:3DHED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .->

.-Q> <496DED49F5Y2923IG7F56U7T2:0ED49567F57FFIDF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-C

.-QN %FFIDF5675EZH75[7FFIDF5675:49:7HED49\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-C

.-QC %FFIDF5D96DMD607GFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ..>

.-Q? %FFIDF5:49F2:0ED8F5P5GWD9FEIGGIED495F035FDE7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ..>

*%<'&"!5..A5S(#(a"h+#%*5+iq#"<o(q)%*5%'5S(#(a"h+#%*5S"h#5S#&*%

..Q. d2923IGDE2F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,,

..Q, +28D9DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,,

..QR &679ED8D:IED495605HI3I840637 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,,

..Q@ <I3I:E23DFEDV07F5IFFDY927F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,,

..Qk S37F:3DHED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,,

..Q> <496DED49F5Y2923IG7F56W7T2:0ED49567F57FFIDF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,,

..QN %FFIDF5675EZH75[7FFIDF5675:49:7HED49\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,,

..QC %FFIDF5D96DMD607GF57E57FFIDF567532:7HED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R-
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>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5k5f

*%<'&"!5NA5'mS%5'%*'*5[+%*&d!5'%*'*\

NQ. d7973IGQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ@?
NQ, &9F0GIED495JDEKFEI965E7FEF5495EK75I337FE735K40FD9Y QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQk.
NQR #7FD60IG5M4GEIY75E7FEF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQkR
NQ@ )49Y5603IED495:03379E5D1H0GF75JDEKFEI965E7FE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQk?
NQk "H73IED9Y560EZ5E7FEF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ>.
NQ> '7FEF5485I337FE7356DF:4997:E43F58I0GE5D96D:IE43F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQNN
NQN *K43E/:D3:0DE5E7FEF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQC.
NQC &9E739IG5HI3EDIG56DF:KI3Y75E7FEFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQC.

*%<'&"!5CA5#"h'&!%5'%*'*5(!+5(<<%S'(!<%5'%*'*

CQ. #40ED975E7FEFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQC.
CQ, (::7HEI9:75E7FEFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQCR

*%<'&"!5?A5'%*'5#%jh&#%$%!'*5"!5S")m$%#/o"h*%+
*h#d%5(##%*'%#*

?Q. d7973IGQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQCk
?Q, +78D9DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQCk
?QR &679ED8D:IED495I965:GIFFD8D:IED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQCk
?Q@ *EI96I3653IED9YFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQCk
?Qk #7V0D37179EFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQCk
?Q> d7973IG5E7FED9Y5H34:76037 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQCk
?QN 'ZH75E7FEF5[67FDY95E7FEF\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQCN

*%<'&"!5.-A5'%*'5#%jh&#%$%!'*5"!5d(*/&!*h)('%+5$%'()
%!<)"*%+5(##%*'%#*5[d&*/(##%*'%#*\

.-Q. d7973IGQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-k

.-Q, +78D9DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-k

.-QR (337FE735D679ED8D:IED495[9I17HGIE7\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-k

.-Q@ *EI96I3653IED9Y QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-k

.-Qk #7V0D37179EFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-N

.-Q> d7973IG5E7FED9Y5H34:76037F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-?

.-QN 'ZH75E7FEF5[67FDY95E7FEF\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-?

.-QC #40ED975E7FEFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ..N

.-Q? '7FE5I8E735737:ED495495FDE7QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ..N

*%<'&"!5..A5*%S(#(q)%5(!+5+%(+a#"!'5(##%*'%#*

..Q. d7973IGQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,R

..Q, +78D9DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,R

..QR (337FE735D679ED8D:IED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,R

..Q@ *EI96I3653IED9YFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,R

..Qk #7V0D37179EFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,R

..Q> d7973IG5E7FED9Y5H34:76037 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,R

..QN 'ZH75E7FEF5[67FDY95E7FEF\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,R

..QC #40ED975E7FEF5I965I::7HEI9:75E7FEF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R.
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f5>5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

*%<'&"!5.,A5S(#(a"h+#%*5&$$%#di*

.,Q. d2923IGDE2F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R-

.,Q, +28D9DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R-

.,QR &679ED8D:IED495605HI3I840637 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R-

.,Q@ <I3I:E23DFEDV07F5IFFDY927F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R-

.,Qk S37F:3DHED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R,

.,Q> <496DED49F5Y2923IG7F56W7T2:0ED49567F57FFIDF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R,

.,QN %FFIDF5675EZH75[7FFIDF5675:49:7HED49\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R,

.,QC %FFIDF5D96DMD607GF57E57FFIDF567532:7HED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R>

*%<'&"!5.RA5S#%*<#&S'&"!*5$i<(!&jh%*5S"h#5)%*5S(#(a"h+#%*

.RQ. d2923IGDE2F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .RC

.RQ, +28D9DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .RC

.RQR &679ED8D:IED4957E5:GIFFD8D:IED49QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .RC

.RQ@ <I3I:E23DFEDV07F5IFFDY927F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .RC

.RQk S37F:3DHED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .@-

.RQ> <496DED49F5Y2923IG7F56U7T2:0ED49567F57FFIDF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .@-

.RQN %FFIDF5675EZH75[7FFIDF5675:49:7HED49\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .@-

(997T75(5[9431IEDM7\55<496DED49F5I9431IG7F5675F73MD:7QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .k>
(997T75q5[9431IEDM7\55%FFID5675M23D8D:IED495675GW2V0DMIG79:75EK731DV07579E37
095HI3I8406375:41HG7E57E5097583I:ED495675HI3I840637 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .kC
(997T75<5[9431IEDM7\55S37F:3DHED49F537GIEDM7F5I0T5HI3I840637F5H4035:403I9EF
67584063752G7M2F5H4035GI5YI1175675E79FD495675.5b^5P5k,5b^ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>-
(997T75+5[9431IEDM7\55$2EK4675675M23D8D:IED495675GI5:I3I:E23DFEDV075675E79FD49
P5832V079:75D960FE3D7GG75795849:ED495605E71HF56W095HI3I840637 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>@
(997T75%5[D98431IEDM7\55d0D675H4035G75:K4DT5675GI5:GIFF7567562:KI3Y75675GDY97 QQQQQQQQQQQQQQQQQQQQ .>C
(997T75a5[9431IEDM7\55%FFID5675H4GG0ED495I3ED8D:D7GG7537GIED85P5GI5:49E3ID9E75EK731DV07567F
HI3I840637F5P54TZ67512EIGGDV075P579M7G4HH75795H43:7GID975:41H43EI9E5HG0FD703F52G2179EF QQQQQQQQ .N,
(997T75d5[D98431IEDM7\55#79F7DY97179EF5:I3I:E23DFEDV07F584039DF56I9F5G7F5IHH7GF
6W48837F57E5G7F548837F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,-@
(997T75o5[D98431IEDM7\55<D3:0DE5EZH75H4035GW7FFID5675849:ED4997179E5I0T5:K4:F
675:403I9E5675Y3I9675I1HGDE0675[M4D35NQkQ@\QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,-C
(997T75]5[D98431IEDM7\55<D3:0DE5EZH75675Y2923IE7035675:K4:5P5:49FEI9E7F532HI3ED7F
H4035GW7FFID5675E79075I0T5:K4:F5675:403I9E5675G49Y075603275[M4D35NQ@\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.,
(997T75r5[D98431IEDM7\55'79FD49F532FD607GG7F51ITD1IG7F5EZHDV07F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.@
(997T75)5[D98431IEDM7\55S34:2603756U7FFID5675MD7DGGDFF7179E5f5)4D56U(33K29D0F5f
S34;GX17F5GD2F5I0T5E71H23IE037F5HG0F52G7M27F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.>
(997T75$5[D98431IEDM7\55d0D675H4035GI562E731D9IED495675GI532HI3EDED495675E79FD49
6I9F5G7F5HI3I840637F5P54TZ67512EIGGDV07 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,,-
(997T75!5[9431IEDM7\55<49FD623IED49F56U43637512:I9DV07 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,R>
(997T75"5[D98431IEDM7\55%FFIDF5675:403E/:D3:0DE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,@@
aDY0375.5f5%FFID5675849:ED4997179E5F035G7F5HI3I840637F5.-5---5(O5:GIFF7567562:KI3Y7
675GDY975.57E5G7F5HI3I840637F5k5---5(O5,5k--5(57E5.5k--5(O5M4D35NQkQ@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .k-
aDY0375,5f5%FFID5675849:ED4997179E5F035G7F5HI3I840637F5.-5---5(O5:GIFF7F567562:KI3Y7
675GDY975,57E5R57E5G7F5HI3I840637F5,-5---5(O5:GIFF7F567562:KI3Y75675GDY975@57E5kO
M4D35NQkQkQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .k,
aDY0375R5f5%FFID5675FEI;DGDE25EK731DV075F035G7F5HI3I840637F5.-5---5(5675:GIFF7567
62:KI3Y75675GDY975.57E5G7F5HI3I840637F5k5---5(O5,5k--5(57E5.5k--5(O5M4D35CQ,Q,QQQQQQQQQQQQQQQQQQQQQ .k@
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.,QN 'ZH75E7FEF5[67FDY95E7FEF\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .RR
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.RQ, +78D9DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R?

.RQR &679ED8D:IED495I965:GIFFD8D:IED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R?

.RQ@ *EI96I3653IED9YFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R?

.RQk #7V0D37179EFQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .@.

.RQ> d7973IG5E7FED9Y5H34:76037 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .@.

.RQN 'ZH75E7FEF5[67FDY95E7FEF\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .@.

(997T5(5[9431IEDM7\55(;9431IG5F73MD:75:496DED49FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .kN
(997T5q5[9431IEDM7\55'7FE5E45M73D8Z5EK731IG57V0DMIG79:Z5;7EJ7795:41HG7E75I337FE73
I965I337FE735F7:ED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .k?
(997T5<5[9431IEDM7\55#7V0D37179EF58435oDYK5)DYKE9D9Y5+0EZ5I337FE73F5843
M4GEIY753I9Y75.5b^5E45k,5b^QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>.
(997T5+5[9431IEDM7\55S34:760375E45M73D8Z5EK75H4J735837V079:Z5M4GEIY75M73F0F5ED17
:KI3I:E73DFED:F5485I95I337FE73 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>k
(997T5%5[D98431IEDM7\55d0D675E45F7G7:ED495485GD9756DF:KI3Y75:GIFF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>?
(997T5a5[9431IEDM7\55(3ED8D:DIG5H4GG0ED495E7FE5JDEK537FH7:E5E45EK75EK731IG5FE37FF
495H43:7GID9/K40F76510GED/09DE517EIG/4TD675F03Y75I337FE73FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .NR
(997T5d5[D98431IEDM7\55'ZHD:IG5D98431IED495YDM795JDEK579V0D3D7F5I965E79673F QQQQQQQQQQQQQQQQQQQQQQQQ ,-k
(997T5o5[D98431IEDM7\55'ZHD:IG5:D3:0DE58435KDYK5:03379E5D1H0GF754H73IED9Y560EZ5E7FE
[F775NQkQ@\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,-?
(997T5]5[D98431IEDM7\55'ZHD:IG5:D3:0DE58435I56DFE3D;0E765:49FEI9E5D1H0GF75Y7973IE435843
EK75G49Y5603IED495:03379E5D1H0GF75JDEKFEI965E7FE5[F775NQ@\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.R
(997T5r5[D98431IEDM7\55'ZHD:IG51ITD101537FD60IG5M4GEIY7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.k
(997T5)5[D98431IEDM7\55(Y7D9Y5E7FE5H34:760375f5(33K79D0F5GIJ5f5S34;G71F5JDEK5KDYK73
E71H73IE037FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.N
(997T5$5[D98431IEDM7\55d0D6758435EK7567E731D9IED495485EK75M4GEIY756DFE3D;0ED495IG49Y
17EIG/4TD675F03Y75I337FE73F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,,.
(997T5!5[9431IEDM7\55$7:KI9D:IG5:49FD673IED49F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,RN
(997T5"5[D98431IEDM7\55*K43E/:D3:0DE5E7FEF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,@k
aDY0375.5f5"H73IED9Y560EZ5E7FE5495.-5---5(5GD9756DF:KI3Y75:GIFF5.O5k5---5(O5,5k--5(
I965.5k--5(5I337FE73FO5F775NQkQ@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .k.

aDY0375,5f5"H73IED9Y560EZ5E7FE5495.-5---5(5I337FE73F5GD9756DF:KI3Y75:GIFF7F5,5I965R
I965,-5---5(5I337FE73F5GD9756DF:KI3Y75:GIFF7F5@5I965kO5F775NQkQkQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .kR

aDY0375R5f5'K731IG5FEI;DGDEZ5E7FE5495.-5---5(5GD9756DF:KI3Y75:GIFF5.O5k5---5(O5,5k--5(
I965.5k--5(5I337FE73FO5F775CQ,Q,QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .kk
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aDY0375@5f5%FFID5675FEI;DGDE25EK731DV075H4035G7F5HI3I840637F5.-5---5(567F5:GIFF7F
67562:KI3Y75675GDY975,57E5R57E5G7F5HI3I840637F5,-5---5(567F5:GIFF7F567562:KI3Y7
675GDY975@57E5kO5M4D35CQ,Q, QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .k@
aDY0375k5f5S0DFFI9:75I;F43;275HI35095HI3I8406375P5E71H23IE037F52G7M27F
795849:ED495605E71HF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ >>
aDY0375>5f5%FFID5EK731412:I9DV07QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ?,
aDY0375N5f5%T71HG75675:498DY03IED495H4035GU7FFID5EK731412:I9DV0757E543D79EIED49
675GU78843E56758G7TD49QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ?@
aDY0375C5f5%FFID56UD1173FD4956I9F5GU7I0QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ?>
aDY0375?5f5%T71HG75675:Z:G75675MD7DGGDFF7179E5:GD1IEDV075I::2G2325F40F5E79FD49
[:4984312179E5P5GI5<%&5>..-?\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-,
aDY0375.-5f5(0E3757T71HG75675:Z:G75675MD7DGGDFF7179E5:GD1IEDV075I::2G232 QQQQQQQQQQQQQQQQQQQQQQQQQQQQ .-@
aDY0375..5f5'79FD49F56W7FFID5675E79075675GWDF4GIED49567F5HI3I840637F5H4035H3DF7
40562;34:KI;G7F5IM7:579M7G4HH75;GD9627QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,@
aDY0375<Q.5f5%FFID5675849:ED4997179E5F035G7F5HI3I840637F5,-5---5(5H4035:403I9EF
67584063752G7M2F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>,
aDY0375<Q,5f5%FFID5675FEI;DGDE25EK731DV075F035G7F5HI3I840637F5,-5---5(5H4035:403I9EF
67584063752G7M2FO5M4D35CQ,Q, QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>,
aDY0375+Q.5f5$2EK4675675M23D8D:IED495675GI5:I3I:E23DFEDV075675E79FD495P5832V079:7
D960FE3D7GG75795849:ED495605E71HFQ5%FFID567F5HI3I840637F5.-5---5(O5:GIFF7567562:KI3Y7
675GDY975.O5k5---5(O5,5k--5(57E5.5k--5(QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>@
aDY0375+Q,5f5$2EK4675675M23D8D:IED495675GI5:I3I:E23DFEDV075675E79FD495P5832V079:7
D960FE3D7GG75795849:ED495605E71HFQ5%FFID567F5HI3I840637F5,-5---5(5H4035:403I9EF567
84063752G7M2F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>>
aDY0375+QR5f5$2EK4675675M23D8D:IED495675GI5:I3I:E23DFEDV075675E79FD495P5832V079:7
D960FE3D7GG75795849:ED495605E71HFQ5%FFID567F5HI3I840637F5.-5---5(O5:GIFF7F567562:KI3Y7
675GDY975,57E5R57E5HI3I840637F5,-5---5(O5:GIFF7F567562:KI3Y75675GDY975@57E5k QQQQQQQQQQQQQQQQQQQQQQQ .>>
aDY0375%Q.5f5%973YD75FH2:D8DV075795b]5HI35b^5675E79FD495IFFDY9275795849:ED4956053IHH43E
675GI5E79FD49532FD607GG75I0T5:K4:F56751I9s0M375[4I\5P5GI5MIG7035788D:I:75675GI5E79FD49
IFFDY9275435605HI3I840637 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .N-
aDY0375aQ.5f5"3YI9DY3I117562149E3I9E5GI5H34:260375H7317EEI9E567562E731D973
G75H32:KI088IY756W0952:KI9EDGG4957957FFID QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .NC
aDY0375oQ.5f5*:K21I5675:D3:0DE5EZH75H4035GW7FFID5675849:ED4997179E5I0T5:K4:F
675:403I9E5675Y3I9675I1HGDE067 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,-C
aDY0375]Q.5f5<D3:0DE5EZH75675Y2923IE7035675:K4:F5P5:49FEI9E7F532HI3ED7F5H4035GW7FFID
I0T5:K4:F5675:403I9E5675G49Y07560327 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.,
aDY0375$Q.5f5&9FEIGGIED495E3DHKIF275EZH75675HI3I840637F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,R-
aDY0375$Q,5f5<D3:0DE52V0DMIG79E5FD1HGD8D2510GED/2EIY7F56U095HI3I840637QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,R-
aDY0375$QR5f5d2412E3D75605146XG75675HI3I840637 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,R,
aDY0375$Q@5f5%T71HG75675:I3I:E23DFEDV075:403I9E/E79FD495795MIG703F53260DE7F5P5B,-54<
H4035097532FDFEI9:75P54TZ67F512EIGGDV07F56I9F5GI532YD49567F5:403I9EF567580DE7 QQQQQQQQQQQQQQQQQQQQ ,R@
aDY0375$Qk5f5#2HI3EDED495675E79FD495:IG:0G275G75G49Y5675GI5:4G4997567532FDFEI9:7F
6I9F5G75:IF5q QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,R@
aDY0375!Q.5f5$4179E56758G7TD495H4035095HI3I8406375P5HG0FD703F509DE2FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,R>
aDY0375!Q,5f5a3I:ED495675HI3I840637 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,@-
aDY0375!QR5f5+D179FD49F5605HI3I840637QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,@,
aDY0375"Q.5f5S4FDED4997179E56058DG580FD;G756I9F56D882379EF5:IF5[H4035G7F5HI3I840637F
IM7:5GD1DE7035675H37FFD49\ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,kC
aDY0375"Q,5f5<498DY03IED4956U7FFID5H4035G7F5HI3I840637F5IM7:5GD1DE7035675H37FFD49QQQQQQQQQQQQQQQ ,>-
aDY0375"QR5f5<498DY03IED4956U7FFID5H4035G7F5HI3I840637F5FI9F5GD1DE7035675H37FFD49QQQQQQQQQQQQQQQ ,>-
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'I;G7I05.5f5<GIFFD8D:IED49567F5HI3I840637F57E57FFIDF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ R>
'I;G7I05,5f5%:K7G49F5675E79FD49F5IFFDY927FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ RC
'I;G7I05R5f5^IG703F5675:3cE7567F5:403I9EF5H4035GW7FFID5675M23D8D:IED495675GI5E79FD49
32FD607GG75I0T5:K4:F56751I9s0M37 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ k>
'I;G7I05@5f5SI3I1XE37F5H4035GW7FFID567562:KI3Y75675GDY975F035G7F5HI3I840637F5,-5---5(
7E5.-5---5( QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ kC
'I;G7I05k5f5S37F:3DHED49F5H4035GW7FFID5I0T5:K4:F5675:403I9E5675G49Y075603275F035G7F
HI3I840637F5k5---57E5,5k--5( QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ >-
'I;G7I05N5f5+2E731D9IED49567F5E79FD49F5IFFDY92757E5675F73MD:75H731I979E51IL4327F QQQQQQQQQQQQ >>
'I;G7I05>5f5S37F:3DHED49F5H4035G7F5:K4:F5675:403I9E5675Y3I9675I1HGDE067 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQ N-
'I;G7I05C5f5SI3I840637F5;GD962F5E3DHKIF2F5.-5---5(57E5,-5---5(5f
'79FD49F5675E79075H37F:3DE7FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ..C
'I;G7I05?5f5SI3I840637F5;GD962F5E3DHKIF2F5.5k--5(O5,5k--5(57E5k5---5(5f
'79FD49F5675E79075H37F:3DE7FQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,-
'I;G7I05.-5f5'79FD49F56W7FFID5675E79075675GWDF4GIED49567F5HI3I840637F562;34:KI;G7F
9495;GD962F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,>
'I;G7I05..5f5'79FD49F56W7FFID5675E79075675GWDF4GIED495675GU79M7G4HH7567F5HI3I840637F
62;34:KI;G7F5405H4035H3DF75;GD962F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,>
'I;G7I05.,5f5%FFIDF567562:KI3Y7F5HI3ED7GG7F5D9E7397F5H4035G7F5HI3I840637F
62;34:KI;G7F57E5G7F5HI3I840637F5H4035H3DF7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .R-
'I;G7I05<Q.5f5S37F:3DHED49F537GIEDM7F5I0T5HI3I840637F5,-5---5(5H4035:403I9EF
67584063752G7M2F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .>-
'I;G7I05aQ.5f5<KI3Y7514Z799757TE73975H40356D882379E7F5F2M23DE2F5675GI5H4GG0ED49 QQQQQQQQQQQQQQQQ .C-
'I;G7I05aQ,5f5<I3I:E23DFEDV07F5675GW2:KI9EDGG4950EDGDF25G43F5675GW7FFID5675H4GG0ED49 QQQQQQQQQQQQQQQQQ .C,
'I;G7I05aQRI5f5%TDY79:7F537GIEDM7F5P5GWIHHI37DG567517F0375675GI5:KI3Y7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .C@
'I;G7I05aQR;5f5%TDY79:7F537GIEDM7F5P5GWIHHI37DG567517F0375675GI5E71H23IE037 QQQQQQQQQQQQQQQQQQQQQQ .C>
'I;G7I05aQ@5f5#2F0GEIEF5605:IG:0G5675∆5_51IT5H4035GW7T71HG75:K4DFD QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .?C
'I;G7I05aQk5f5#2F0GEIEF5675GW7FFID5F40F5;340DGGI365FIGD95H4035GW7T71HG75:K4DFD QQQQQQQQQQQQQQQQQQQQQQ .?C
'I;G7I05aQ>5f5^IG703F5:IG:0G27F5675∆5_57E55"+5IH3XF5k5:Z:G7F5H4035GW7T71HG75:K4DFD QQQQQQQQQQQ ,--
'I;G7I05aQN5f5^IG703F5:IG:0G27F5675∆5_57E55"+5IH3XF5.-5:Z:G7F5H4035GW7T71HG75:K4DFD QQQQQQQQQ ,-,
'I;G7I05rQ.5f5'79FD49F532FD607GG7F5H4035G7F5HI3I840637F5,-5---5(57E5.-5---5(
^IG703F53IHH43E27F5P5GI5E79FD495IFFDY927 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.@
'I;G7I05rQ,5f5'79FD49F532FD607GG7F5H4035G7F5HI3I840637F5k5---5(O5,5k--5(57E5.5k--5(
^IG703F53IHH43E27F5P5GI5E79FD495IFFDY927 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.@
'I;G7I05)Q.5f5+03275675MD751D9D1IG75H32MDFD;G7562149E327QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.>
'I;G7I05)Q,5f5#7GIED49579E3756032756U7FFID5P5..k5t<57E56032752V0DMIG79E75P5GI5GD1DE7
F0H23D70375675GI5E71H23IE0375I1;DI9E7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.C
'I;G7I05$Q.5f5#2F0GEIEF56W7T71HG7F5675:IG:0GQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,,C
'I;G7I05"Q.5f5$2EK4675675H32HI3IED49567F5HI3I840637F5IM7:5GD1DE7035675H37FFD495H403
D9DED735G75:403I9E5675:403E/:D3:0DE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,@>
'I;G7I05"Q,5f5$2EK4675675H32HI3IED49567F5HI3I840637F5FI9F5GD1DE7035675H37FFD495H403
D9DED735G75:403I9E5675:403E/:D3:0DE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,@C
'I;G7I05"QR5f5<403I9EF5H37F:3DEF5H4035G7F57FFIDF5675:403E/:D3:0DE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,k>
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>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5..5f

'I;G75.5f5(337FE735:GIFFD8D:IED495I965E7FE537V0D37179EF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQRN
'I;G75,5f5*E7HF54853IE765M4GEIY7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQR?
'I;G75R5f5S7Ib5:03379EF58435FJDE:KD9Y5D1H0GF7537FD60IG5M4GEIY75E7FE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQkN
'I;G75@5f5SI3I17E73F58435EK75GD9756DF:KI3Y75E7FE5495,-5---5(5I965.-5---5(5I337FE73FQQQQQQQQQQQQQk?
'I;G75k5f5#7V0D37179EF58435EK75G49Y/603IED495:03379E5D1H0GF75E7FE5495k5---5(
I965,5k--5(5I337FE73F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ>.
'I;G75N5f5+7E731D9IED4954857G7MIE7653IE765I965:49ED9040F54H73IED9Y5M4GEIY7F QQQQQQQQQQQQQQQQQQQQQQQQ>N
'I;G75>5f5#7V0D37179EF58435KDYK5:03379E5D1H0GF7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQN.
'I;G75C5f5.-5---5(5I965,-5---5(5EK377/HKIF75d&*/I337FE73F5f
#7V0D3765JDEKFEI965M4GEIY7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ..?
'I;G75?5f5.5k--5(O5,5k--5(5I965k5---5(5EK377/HKIF75d&*/I337FE73F5f
#7V0D3765JDEKFEI965M4GEIY7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,.
'I;G75.-5f5&9F0GIED495JDEKFEI965E7FE5M4GEIY7F5843509F:3779765F7HI3I;G75I337FE73F QQQQQQQQQQQQQQQQ .,N
'I;G75..5f5&9F0GIED495JDEKFEI965E7FE5M4GEIY7F5843567I68349E5I337FE73F5435F7HI3I;G7
I337FE73F5D95I5F:3779765K40FD9YQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .,N
'I;G75.,5f5SI3EDIG56DF:KI3Y75E7FE5MIG07F58435F7HI3I;G75I96567I68349E5I337FE73F QQQQQQQQQQQQQQQQQQQQ .R.
'I;G75<Q.5f5'7FE537V0D37179EF5495,-5---5(5oDYK5)DYKE9D9Y5+0EZ5I337FE73F QQQQQQQQQQQQQQQQQQQQQQQQQQQ .>.
'I;G75aQ.5f5$7I957TE739IG5:KI3Y7584356D887379E5H4GG0ED495F7M73DED7F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .C.
'I;G75aQ,5f5<KI3I:E73DFED:5485EK75FI1HG750F7658435EK75H4GG0ED495E7FE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .CR
'I;G75aQRI5f5#7V0D37179EF58435EK7567MD:750F7658435EK7517IF037179E5485EK75:KI3Y7 QQQQQQQQQQQQQ .Ck
'I;G75aQR;5f5#7V0D37179EF58435EK7567MD:750F7658435EK7517IF037179E5485EK75E71H73IE037 QQQQQ .CN
'I;G75aQ@5f5<IG:0GIE765MIG07F5485∆5_51IT58435EK75F7G7:E7657TI1HG7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .??
'I;G75aQk5f5#7F0GEF5485EK75FIGE584Y5E7FE58435EK75F7G7:E7657TI1HG7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ .??
'I;G75aQ>5f5<IG:0GIE765MIG07F5485∆5_5I9654855"+5I8E735k5:Z:G7F58435EK75F7G7:E7657TI1HG7 QQQQQ ,-.
'I;G75aQN5f5<IG:0GIE765MIG07F5485∆5_5I9654855"+5I8E735.-5:Z:G7F58435EK75F7G7:E76
7TI1HG7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,-R
'I;G75rQ.5f5#7FD60IG5M4GEIY7F58435,-5---5(5I965.-5---5(5I337FE73F5D95H73509DE548
3IE765M4GEIY7 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.k
'I;G75rQ,5f5#7FD60IG5M4GEIY7F58435k5---5(O5,5k--5(5I965.5k--5(5I337FE73F5D9
H73509DE54853IE765M4GEIY7QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.k
'I;G75)Q.5f5$D9D101567149FE3IE765GD875ED175H376D:ED49 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.N
'I;G75)Q,5f5#7GIED49FKDH5;7EJ7795E7FE5603IED49F5IE5..k5t<5I9657V0DMIG79E5ED17
IE50HH735GD1DE5485I1;D79E5E71H73IE037 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,.?
'I;G75$Q.5f5#7F0GEF5834157TI1HG75:IG:0GIED49F QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,,?
'I;G75"Q.5f5$7EK465485H37HI3D9Y5I337FE73F5JDEK5I5H37FF037537GD78567MD:758435:4960:ED9Y
FK43E/:D3:0DE5:03379E QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,@N
'I;G75"Q,5f5$7EK465485H37HI3D9Y5I337FE73F5JDEK40E5I5H37FF037537GD78567MD:75843
:4960:ED9Y5FK43E/:D3:0DE5:03379EQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,@?
'I;G75"QR5f5#7V0D3765:03379EF58435FK43E/:D3:0DE5E7FEF QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ,kN
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f5.,5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

<"$$&**&"!5i)%<'#"'%<o!&jh%5&!'%#!('&"!()%
fffffffffff

2QRQOSTUR"D.9

234+*7.(:.23435,6)478.;.,<=)7.>?+3@@*A67.83-8.?B@3+7648
C,64.4?8736<.;.B,643-+.3@+74-3+*5

(^(!'/S#"S"*
.\ )I5<%&5[<411DFFD495%G7:E34E7:K9DV075&9E739IED49IG7\57FE5097543YI9DFIED4951496DIG756759431IGDFIED495:41H4F27

675 GW79F71;G7567F5:41DE2F52G7:E34E7:K9DV07F59IED49I0T5 [<41DE2F59IED49I0T5675 GI5<%&\Q5)I5<%&5I5H40354;L7E567
8IM43DF735 GI5 :44H23IED495 D9E739IED49IG75 H4035 E40E7F5 G7F5 V07FED49F5 675 9431IGDFIED495 6I9F5 G7F5 641ID97F5 67
GW2G7:E3D:DE25 7E5 675 GW2G7:E349DV07Q5 (5 :7E5 7887EO5 GI5 <%&O5 79E375 I0E37F5 I:EDMDE2FO5 H0;GD75 67F5 !4317F5 D9E739IED49IG7FQ
)70352GI;43IED4957FE5:498D275P567F5:41DE2F56W2E067FO5I0T5E3IMI0T567FV07GF5E40E5<41DE259IED49IG5 D9E237FF25HI35 G7
F0L7E5 E3IDE25 H70E5 HI3ED:DH73Q5 )7F5 43YI9DFIED49F5 D9E739IED49IG7FO5 Y40M7397179EIG7F5 7E5 9495 Y40M7397179EIG7FO5 79
GDIDF495 IM7:5 GI5 <%&O5 HI3ED:DH79E5 2YIG7179E5 I0T5 E3IMI0TQ5 )I5 <%&5 :4GGI;4375 2E34DE7179E5 IM7:5 GW"3YI9DFIED49
&9E739IED49IG75675!431IGDFIED495[&*"\O5F7G49567F5:496DED49F58DT27F5HI35I::436579E375G7F5670T543YI9DFIED49FQ

,\ )7F562:DFD49F5405I::436F5488D:D7GF5675 GI5<%&5:49:739I9E5 G7F5V07FED49F5E7:K9DV07F537H32F79E79EO56I9F5 GI517F037
605 H4FFD;G7O5 095 I::4365 D9E739IED49IG5 F035 G7F5 F0L7EF5 2E06D2FO5 2EI9E5 649925 V075 G7F5 <41DE2F5 9IED49I0T5 D9E237FF2F
F49E537H32F79E2F56I9F5:KIV075:41DE256U2E067FQ

R\ )7F5 64:0179EF5 H3460DEF5 F75 H32F79E79E5 F40F5 GI5 843175 675 37:411I96IED49F5 D9E739IED49IG7FQ5 &GF5 F49E5 H0;GD2F
:4117594317FO5FH2:D8D:IED49F5E7:K9DV07FO53IHH43EF5E7:K9DV07F5405Y0D67F57E5IY322F5:41175E7GF5HI35G7F5<41DE2F
9IED49I0TQ

@\ +I9F5G75;0E56W79:403IY735GW09D8D:IED495D9E739IED49IG7O5G7F5<41DE2F59IED49I0T5675GI5<%&5FW79YIY79E5P5IHHGDV073567
8Iu495 E3I9FHI379E7O5 6I9F5 E40E75 GI5 17F0375 H4FFD;G7O5 G7F5 !4317F5 D9E739IED49IG7F5 675 GI5 <%&5 6I9F5 G703F5 94317F
9IED49IG7F5 7E5 32YD49IG7FQ5 '40E75 6DM73Y79:75 79E375 GI5 943175 675 GI5 <%&5 7E5 GI5 943175 9IED49IG75 405 32YD49IG7
:4337FH496I9E7564DE5cE375D96DV0275795E7317F5:GID3F56I9F5:7EE756739DX37Q

k\ )I5<%&59UI58DT25I0:0975H34:260375:49:739I9E5 G751I3V0IY75:41175D96D:IED4956UIHH34;IED4957E5FI5 37FH49FI;DGDE2
9U7FE5HIF579YIY275V0I9650951IE23D7G57FE562:GI325:49843175P5GU0975675F7F594317FQ

>\55 )UIEE79ED495 7FE5 IEED3275 F035 G75 8IDE5 V075 :73EID9F5 67F5 2G2179EF5 675 GI5 H32F79E75 !43175 D9E739IED49IG75 H70M79E5 8ID37
GU4;L7E5 675 634DEF5 675 H34H3D2E25 D9E7GG7:E07GG75 405 675 634DEF5 I9IG4Y07FQ5 )I5 <%&5 975 FI03IDE5 cE375 E79075 H403
37FH49FI;G75675975HIF5IM4D35D679ED8D25675E7GF5634DEF5675H34H3D2E257E5675975HIF5IM4D35FDY9IG25G70357TDFE79:7Q

)I5 H32F79E75 !43175 D9E739IED49IG75 I5 2E25 2EI;GD75 HI35 G75 :41DE25 6W2E067F5 RN5 675 GI5 <%&A
SI3I840637FQ

)I5 H32F79E75 M73FD495 :49F4GD6275 675 GI5 <%&5 >--??/@5 7FE5 DFF075 675 GI5 H371DX375 26DED495 [.??.\
v64:0179EF5RN[q<\RC57E5RN[q<\@kwO5675F495I17967179E5.5[.??C\5 v64:0179EF5RN=.?,=a+&*57E
RN=.?C=#^+w57E5675F495I17967179E5,5[,--.\5v64:0179EF5RN=,>C=a+&*57E5RN=,N-=#^+wQ

%GG75H43E75G7590123456W26DED495.Q,Q

h975 GDY975 M73ED:IG75 6I9F5 GI5 1I3Y75 D96DV075 4x5 GI5 H0;GD:IED495 675 ;IF75 I5 2E25 146D8D275 HI35 G7F
I17967179EF5.57E5,Q

)7F5I997T7F5(O5qO5<O5+O5a57E5!5849E5HI3ED75D9E2Y3I9E75675GI5H32F79E7594317Q

)7F5I997T7F5%O5dO5oO5]O5rO5)O5$57E5"5F49E5649927F509DV07179E5P5EDE3756WD98431IED49Q

)75:41DE25I562:D625V075 G75:49E7905675 GI5H0;GD:IED495675;IF757E5675F7F5I17967179EF5975F73I
HIF5146D8D25IMI9E5,--RQ5(5:7EE756IE7O5GI5H0;GD:IED495F73I
y 37:4960DE7z
y F0HH3D127z
y 371HGI:275HI35097526DED49532MDF27O540
y I179627Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5.R5f

&!'%#!('&"!()5%)%<'#"'%<o!&<()5<"$$&**&"!
ffffffffffff

DTRV".QRR"DW"RD.9

234+.(:.F7+3@',<*)7.864E7.34478+748.G*+H,6+.E3C8
5,4.30B0.8=8+7>8

a"#%l"#+
.\ 'K75 &%<5[&9E739IED49IG5%G7:E34E7:K9D:IG5<411DFFD49\5 DF5I5J43G6JD67543YI9D_IED495 8435FEI96I36D_IED495:41H3DFD9Y

IGG5 9IED49IG5 7G7:E34E7:K9D:IG5 :411DEE77F5 [&%<5 !IED49IG5 <411DEE77F\Q5 'K75 4;L7:E5 485 EK75 &%<5 DF5 E45 H3414E7
D9E739IED49IG5 :4/4H73IED495495IGG5V07FED49F5:49:739D9Y5 FEI96I36D_IED495 D95 EK757G7:E3D:IG5 I9657G7:E349D:5 8D7G6FQ5'4
EKDF5 7965 I965 D95 I66DED495 E45 4EK735 I:EDMDED7FO5 EK75 &%<5 H0;GDFK7F5 &9E739IED49IG5 *EI96I36FQ5 'K7D35 H37HI3IED495 DF
79E30FE765 E45 E7:K9D:IG5 :411DEE77Fz5 I9Z5 &%<5 !IED49IG5 <411DEE775 D9E737FE765 D95 EK75 F0;L7:E5 67IGE5 JDEK5 1IZ
HI3ED:DHIE75 D95 EKDF5 H37HI3IE43Z5 J43bQ5 &9E739IED49IGO5 Y4M739179EIG5 I965 949/Y4M739179EIG5 43YI9D_IED49F5 GDIDFD9Y
JDEK5EK75&%<5IGF45HI3ED:DHIE75D95EKDF5H37HI3IED49Q5'K75&%<5:4GGI;43IE7F5:G4F7GZ5JDEK5EK75&9E739IED49IG5"3YI9D_IED49
8435 *EI96I36D_IED495 [&*"\5 D95 I::436I9:75 JDEK5 :496DED49F5 67E731D9765 ;Z5 IY377179E5 ;7EJ7795 EK75 EJ4
43YI9D_IED49FQ

,\ 'K75 8431IG5 67:DFD49F5 435 IY377179EF5 485 EK75 &%<5 495 E7:K9D:IG5 1IEE73F5 7TH37FFO5 IF5 97I3GZ5 IF5 H4FFD;G7O5 I9
D9E739IED49IG5 :49F79F0F54854HD9D495495 EK75 37G7MI9E5 F0;L7:EF5 FD9:757I:K5 E7:K9D:IG5 :411DEE775KIF5 37H37F79EIED49
83415IGG5D9E737FE765!IED49IG5<411DEE77FQ

R\ 'K7564:0179EF5H3460:765KIM75EK758431548537:411796IED49F58435D9E739IED49IG50F75I965I375H0;GDFK765 D95 EK758431
485 FEI96I36FO5 E7:K9D:IG5 FH7:D8D:IED49FO5 E7:K9D:IG5 37H43EF5 435 Y0D67F5 I965 EK7Z5 I375 I::7HE765 ;Z5 EK75 !IED49IG
<411DEE77F5D95EKIE5F79F7Q

@\55 &95 436735 E45 H3414E75 D9E739IED49IG5 09D8D:IED49O5 &%<5 !IED49IG5 <411DEE77F5 09673EIb75 E45 IHHGZ5 &%<5 &9E739IED49IG
*EI96I36F5 E3I9FHI379EGZ5 E45 EK75 1ITD1015 7TE79E5 H4FFD;G75 D95 EK7D35 9IED49IG5 I965 37YD49IG5 FEI96I36FQ5 (9Z
6DM73Y79:75 ;7EJ7795 EK75 &%<5 *EI96I365 I965 EK75 :4337FH496D9Y5 9IED49IG5 435 37YD49IG5 FEI96I365 FKIGG5 ;75 :G7I3GZ
D96D:IE765D95EK75GIEE73Q

k\55 'K75 &%<5 H34MD67F5 945 1I3bD9Y5 H34:760375 E45 D96D:IE75 DEF5 IHH34MIG5 I965 :I994E5 ;75 379673765 37FH49FD;G75 8435 I9Z
7V0DH179E567:GI3765E45;75D95:498431DEZ5JDEK54975485DEF5FEI96I36FQ

>\55 (EE79ED495DF563IJ95E45EK75H4FFD;DGDEZ5EKIE5F4175485 EK757G7179EF5485 EKDF5 &9E739IED49IG5*EI96I3651IZ5;75EK75F0;L7:E
485HIE79E53DYKEFQ5'K75&%<5FKIGG594E5;75K7G6537FH49FD;G758435D679ED8ZD9Y5I9Z5435IGG5F0:K5HIE79E53DYKEFQ

'KDF5&9E739IED49IG5*EI96I365KIF5;7795H37HI3765;Z5&%<5E7:K9D:IG5:411DEE775RNA5*03Y75I337FE73FQ

'KDF5 :49F4GD6IE765 M73FD495 485 &%<5 >--??/@5 DF5 ;IF765 495 EK75 8D3FE5 76DED495 [.??.\5 v64:0179EF
RN[<"\RC5I965RN[<"\@kwO5 DEF5I1796179E5.5 [.??C\5 v64:0179EF5RN=.?,=a+&*5I965RN=.?C=#^+w
I965DEF5I1796179E5,5[,--.\5v64:0179EF5RN=,>C=a+&*5I965RN=,N-=#^+wQ

&E5;7I3F5EK7576DED495901;735.Q,Q

(5 M73ED:IG5 GD975 D95 EK75 1I3YD95 FK4JF5 JK7375 EK75 ;IF75 H0;GD:IED495 KIF5 ;7795 146D8D765 ;Z
I1796179EF5.5I965,Q

(997T7F5(O5qO5<O5+O5a5I965!584315I95D9E7Y3IG5HI3E5485EKDF5FEI96I36Q

(997T7F5%O5dO5oO5]O5rO5)O5$5I965"5I3758435D98431IED49549GZQ

'K75:411DEE775KIF567:D6765 EKIE5 EK75:49E79EF5485 EK75;IF75H0;GD:IED495I965 DEF5I1796179EF5JDGG
371ID9509:KI9Y76509EDG5,--RQ5(E5EKDF56IE7O5EK75H0;GD:IED495JDGG5;7

y 37:498D3176z
y JDEK63IJ9z
y 37HGI:765;Z5I537MDF76576DED49O543
y I179676Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5.@5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

&!'#"+h<'&"!

<7EE75!43175D9E739IED49IG75:49ED79E567F5D98431IED49F51D9D1IG7F5H4035FH2:D8D7357E5H40357FFIZ73
G7F5 HI3I840637F5 FI9F5 2:GIE7035 P5 4TZ67512EIGGDV075 67FED92F5 P5 cE375 0EDGDF2F5 F035 G7F5 32F7I0T5 67
H0DFFI9:75795:403I9E5IGE739IED8Q

)7F5 HI3I840637F5 62:3DEF5 6I9F5 :7EE75 943175 F49E5 :403I1179E5 0EDGDF2F5 6I9F5 67F5 D9FEIGGIED49F
37GD27F5P567F5GDY97F5I23D7997FO5P5GI5HGI:7567F5HI3I840637F5P52:GIE703F5P532FDFEI9:75MI3DI;G75V0D
849E5GW4;L7E5675GI5<%&5>--??/.Q5)I5H34E7:ED49567F5:D3:0DEF5P5;IFF75E79FD495[D9823D70375P5R5b^\57FE
P5GW2E067Q

<7EE75 943175 :41H37965 0975 H34:260375 675 MD7DGGDFF7179E5 I::2G2325 67FED9275 P5 FD10G735 GW7887E5 P
G49Y5 E73175 675 GI5 E79FD495 7E5 675 GI5 E71H23IE0375 F035 G7F5 HI3I840637F5 P5 4TZ675 12EIGGDV07Q5 )I
92:7FFDE25 6W0975 E7GG75 H34:260375 7FE5 GD275 I05 8IDE5 V075 G7F5 32FDFEI9:7F5 :41H4FI9E5 G75 HI3I840637
F49E5 F401DF7F5 795 H731I979:75 P5 GI5 E79FD495 605 32F7I05 H796I9E5 E40E75 GI5 603275 6W0EDGDFIED495 60
HI3I840637Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5.k5f

&!'#"+h<'&"!

'KDF5 &9E739IED49IG5*EI96I365 H37F79EF5 EK751D9D1015:3DE73DI5 8435 EK75 37V0D37179EF5 I965 E7FED9Y5 48
YIHG7FF517EIG/4TD675F03Y75I337FE73F5EKIE5I375IHHGD765E45IQ:Q5H4J735FZFE71FQ

(337FE73F5:4M73765;Z5EKDF5FEI96I365I375:41149GZ5IHHGD765 E45 GDM7=8349E54M73K7I65 D9FEIGGIED49F5 D9
HGI:75 485 EK75 949/GD97I35 37FDFE435 EZH75 YIHH765 I337FE73F5 :4M73765 D95 &%<5 >--??/.Q5 S34E7:ED495 48
G4J/M4GEIY75:D3:0DEFO5;7G4J5R5b^O5DF5096735:49FD673IED49Q

(95 I::7G73IE765 IY7D9Y5 H34:760375 DF5 D9:43H43IE765 D95 EK75 FEI96I365 E45 FD10GIE75 EK75 G49Y/E731
7887:EF5 485 M4GEIY75 I965 E71H73IE0375 495 EK75 17EIG/4TD675 I337FE73Q5 'KDF5 DF5 97:7FFI3Z5 FD9:75 EK7
I337FE73WF5 37FDFE435 7G7179EF5 JDGG5 KIM75 FZFE715 H4J735 837V079:Z5 M4GEIY75 :49ED9040FGZ5 IHHGD76
I:34FF5EK715603D9Y5EK75I337FE73WF5ED175D95F73MD:7Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5.>5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

2QRQOSTUR"D.9

234+*7.(:.23435,6)478.;.,<=)7.>?+3@@*A67.83-8.?B@3+7648
C,64.4?8736<.;.B,643-+.3@+74-3+*5

.5 *%<'&"!5.A5di!i#()&'i*

/0/. U,>3*-7.)X3CC@*B3+*,-

)I5 H32F79E75 !43175 D9E739IED49IG75 FWIHHGDV075 I0T5 HI3I840637F5 P5 32FDFEI9:75 MI3DI;G75 P5 4TZ67
12EIGGDV075FI9F52:GIE7035:49u0F5H4035GD1DE735 G7F5F03E79FD49F5F035 G7F532F7I0T5P5:403I9E5IGE739IED8Q

/01. R?5?47-B78.-,4>3+*N78

)7F5 64:0179EF5 675 3282379:75 F0DMI9EF5 F49E5 D96DFH79FI;G7F5 H4035 GWIHHGD:IED495 605 H32F79E
64:0179EQ5S4035G7F53282379:7F56IE27FO5F70G75GW26DED495:DE275FWIHHGDV07Q5S4035G7F53282379:7F5949
6IE27FO5 GI5 6739DX375 26DED495 605 64:0179E5 675 3282379:75 FWIHHGDV075 [Z5 :41H3DF5 G7F5 2M79E07GF
I17967179EF\Q

<%&5 >-->-/.A.?C?O5 50+61'7#03% 803% 033,'3% 9% 6,#-0% -013'"1% :% !$0;'<$0% &,$-'0=% >?@'1'-'"13% 0-
&$03+$'&-'"13%/?1?$,.03%$0.,-'*03%,#(%033,'3

<%&5>-->C/,/..A.?C.O5A33,'3%8B01*'$"110;01-%:%>0#('<;0%&,$-'0=%A33,'3C%A33,'%D,=%E$"#'..,$8%3,.'1

<%&5>-->C/,/.@A.?C@O5A33,'3%8B01*'$"110;01-%:%>0#('<;0%&,$-'0=%A33,'3C%A33,'%F=%G,$',-'"13
80%-0;&?$,-#$0

<%&5>-->C/,/.NA.??@O5A33,'3%@"18,;01-,#(%+.';,-'7#03%0-%80%$"H#3-0330%;?+,1'7#0%:%!,$-'0%I=
A33,'3%:%A33,'%J=%A-,1+6?'-?

<%&5 >-->C/,/@,A.?C,O5A33,'3% 8B01*'$"110;01-% :% >0#('<;0% &,$-'0=% A33,'3C% A33,'% D+=% A33,'% 9
.B,16K8$'80%3#.@#$0#(%&"#$%+"1-,+-3%0-%+"110('"13

<%&5>--N.A5L""$8'1,-'"1%80%.B'3".0;01-

<%&5>--N./,A.?N>O5L""$8'1,-'"1%80%.B'3".0;01-%:%>0#('<;0%&,$-'0=%M#'80%8B,&&.'+,-'"1

<%&5>--N./,A.??>O5L""$8'1,-'"1%80%.B'3".0;01-%:%!,$-'0%I=%M#'80%8B,&&.'+,-'"1

<%&5 >--??/.A.??.O5!,$,@"#8$03% :% !,$-'0% N=% !,$,@"#8$03% 9% $?3'3-,1+0% *,$',H.0% ,*0+% ?+.,-0#$3
&"#$%$?30,#(%9%+"#$,1-%,.-0$1,-'@

<%&5>--??/RA.??-O5!,$,@"#8$03%:%!,$-'0%O=%A33,'3%80%&"..#-'"1%,$-'@'+'0..0%803%&,$,@"#8$03

<%&5>-,N-A.?C.O5P03#$03%803%8?+6,$/03%&,$-'0..03

<%&5 >-,?CA.??-O5Q&&,$0'..,/0% 3"#3% 01*0."&&0% ;?-,..'7#0% &"#$% +"#$,1-% ,.-0$1,-'@% 80% -013'"13
,33'/1?03%3#&?$'0#$03%9%N%RG%0-%'1@?$'0#$03%"#%?/,.03%9%SI%RG

<%&5 >-k-NA.??.O5A33,'3% 3"#3% &"..#-'"1% ,$-'@'+'0..0% 803% '3".,-0#$3% &"#$% 6,#-0% -013'"1% 803-'1?3
,#(%$?30,#(%9%+"#$,1-%,.-0$1,-'@

<%&5 >-k.NA.??-O5 Q&&,$0'..,/0% 3"#3% 01*0."&&0% ;?-,..'7#0% 9% '3".,-'"1% /,T0#30% 80% -013'"1
,33'/1?0%?/,.0%"#%3#&?$'0#$0%9%UI)S%RG

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5.N5f

DTRV".QRR"DW"RD.9

234+.(:.F7+3@',<*)7.864E7.34478+748.G*+H,6+.E3C8
5,4.30B0.8=8+7>8

.5 5*%<'&"!5.A5d%!%#()

/0/. DB,C7

'KDF5 &9E739IED49IG5 *EI96I365 IHHGD7F5 E45 949/GD97I35 17EIG/4TD675 37FDFE435 EZH75 F03Y75 I337FE73F
JDEK40E5FHI3b5YIHF567FDY9765E45GD1DE5M4GEIY75F03Y7F5495IQ:Q5H4J735:D3:0DEFQ

/01. I,4>3+*N7.475747-B78

'K7584GG4JD9Y53787379:76564:0179EF5I375D96DFH79FI;G758435EK75IHHGD:IED495485EKDF564:0179EQ5a43
6IE765 3787379:7FO5 49GZ5 EK75 76DED495 :DE765 IHHGD7FQ5 a435 096IE765 3787379:7FO5 EK75 GIE7FE5 76DED495 48
EK753787379:76564:0179E5[D9:G06D9Y5I9Z5I1796179EF\5IHHGD7FQ

&%<5 >-->-/.A.?C?O5 V'/6W*".-,/0% -03-% -0+61'7#03% :% !,$-% N=% M010$,.% 80@'1'-'"13% ,18% -03-
$07#'$0;01-3

&%<5>-->C/,/..A.?C.O5A1*'$"1;01-,.%-03-'1/%:%!,$-%I=%503-3C%503-%D,=%X,.-%;'3-

&%<5>-->C/,/.@A.?C@O5A1*'$"1;01-,.%-03-'1/%:%!,$-%I=%503-3C%503-5F=%L6,1/0%"@%-0;&0$,-#$0

&%<5 >-->C/,/.NA.??@O5 E,3'+% 01*'$"1;01-,.% -03-'1/% &$"+08#$03% :% !,$-% I=% 503-3% :% 503-% J=
X0,.'1/

&%<5>-->C/,/@,A.?C,O5A1*'$"1;01-,.% -03-'1/%:%!,$-%I=%503-3C%503-5D+=%X#.&6#$%8'"('80% -03-% @"$
+"1-,+-3%,18%+"110+-'"13

&%<5>--N.A5Y13#.,-'"1%+"W"$8'1,-'"1

&%<5>--N./,A.?N>O5Y13#.,-'"1%+"W"$8'1,-'"1%:%!,$-%I=%Q&&.'+,-'"1%/#'80

&%<5>--N./,A.??>O5Y13#.,-'"1%+"W"$8'1,-'"1%:%!,$-%I=%Q&&.'+,-'"1%/#'80

&%<5>--??/.A.??.O5X#$/0%,$$03-0$3%:%!,$-%N=%F"1W.'10,$%$03'3-"$% -K&0%/,&&08%,$$03-0$3% @"$%,C+C
3K3-0;3

&%<5>--??/RA.??-O5X#$/0%,$$03-0$3%:%!,$-%O=%Q$-'@'+',.%&"..#-'"1%-03-'1/%"@%3#$/0%,$$03-0$3

&%<5>-,N-A.?C.O5!,$-',.%8'3+6,$/0%;0,3#$0;01-3

&%<5 >-,?CA.??-O5 QCLC% ;0-,.W01+."308% 3Z'-+6/0,$% ,18% +"1-$"./0,$% @"$% $,-08% *".-,/03% ,H"*0
N%RG%-"%,18%#&%-"%,18%'1+.#8'1/%SI%RG

&%<5>-k-NA.??.O5Q$-'@'+',.%&"..#-'"1%-03-3%"1%6'/6W*".-,/0%'13#.,-"$3%-"%H0%#308%'1%,C+C%3K3-0;3

&%<5 >-k.NA.??-O5M,3W'13#.,-08%;0-,.W01+."308% 3Z'-+6/0,$% @"$% $,-08% *".-,/03% "@% UI)S% RG% ,18
,H"*0

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5.C5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

<%&5>->?@A.??>O5X&?+'@'+,-'"13%+";;#103%,#(%1"$;03%80%.B,&&,$0'..,/0%9%6,#-0%-013'"1

<%&5 >-N,./R/,A.??NO5L.,33'@'+,-'"1% 803% +"18'-'"13% 8B01*'$"110;01-% :% !,$-'0% O=% L.,33'@'+,-'"1
803%/$"#&0;01-3%803%,/01-3%8B01*'$"110;01-%0-%80%.0#$3%3?*?$'-?3%:%X0+-'"1%I=%5$,13&"$-

<%&5>-C.kA.?C>O5M#'80%&"#$%.0%+6"'(%803%'3".,-0#$3%3"#3%&"..#-'"1

<%&5 >..-?A.??,O5 Y3".,-0#$3% +";&"3'-03% 803-'1?3% ,#(% .'/103% ,?$'01103% 9% +"#$,1-% ,.-0$1,-'@% 80
-013'"1%1";'1,.0%3#&?$'0#$0%9%N%[[[%G%:%>?@'1'-'"13)%;?-6"803%8B033,'%0-%+$'-<$03%8\,++0&-,-'"1

<%&5>..>>A.??RO5>'3]"1+-0#$3%9%+"#$,1-%,.-0$1,-'@%9%6,#-0%-013'"1%:%M#'80%&"#$%.,%7#,.'@'+,-'"1
3'3;'7#0%803%8'3]"1+-0#$3%9%+"#$,1-%,.-0$1,-'@%9%6,#-0%-013'"1

<%&5>.RR-A.??kO5!"3-03%&$?@,H$'7#?3%6,#-0%-013'"1^H,330%-013'"1

&%%%5 <>,Q..A.???O5 X-,18,$8% @"$% P0-,.W_('80% X#$/0% Q$$03-0$3% @"$% Q.-0$1,-'1/% L#$$01-% !"Z0$
L'$+#'-3%[H0;GD25795I9YGIDF5F70G7179E\

,5 *%<'&"!5,A5+ia&!&'&"!*

S4035G7F5;7F4D9F5675GI5H32F79E75!43175D9E739IED49IG7O5G7F5628D9DED49F5F0DMI9E7F5FWIHHGDV079EQ

10/
C3435,6)47.;.,<=)7.>?+3@@*A67.83-8.?B@3+764
HI3I8406375P5 32FDFEI9:7F5MI3DI;G7F5P54TZ67512EIGGDV075:4997:E27F5795F23D757E=405795HI3IGGXG7O
975:41H43EI9E5HIF56W2:GIE703F5795F23D75405795HI3IGGXG7

101
4?8*8+3-B7.N34*3J@7.;.,<=)7.>?+3@@*A67
HI3ED75 6W095 HI3I8406375 V0DO5 HI35 FI5 :I3I:E23DFEDV075 9495 GD92ID375 675 GI5 E79FD495 795 849:ED495 60
:403I9E5849:ED49975:41175097532FDFEI9:756758ID;G75MIG7035H4035G7F5F03E79FD49FO5GD1DEI9E5ID9FD5GI
E79FD495 I0T5 ;4397F5 605 HI3I840637O5 7E5 :41175 0975 32FDFEI9:75 675 MIG7035 2G7M275 P5 GI5 E79FD49
9431IG75P5832V079:75D960FE3D7GG7Q

10Y
8=8+Z>7.)7.4?C34+*+*,-.*-+74-7.)X6-.C3435,6)47
D1H26I9:7F5 675 32HI3EDED49O5 795 HI3ED:0GD735 :49679FIE703F5 675 32HI3EDED495 :4997:E2F5 795 HI3IGGXG7
F035 0975 F70G75 32FDFEI9:75 405 F035 095 Y340H75 675 32FDFEI9:7F5 9495 GD92ID37F5 P5 4TZ675 12EIGGDV07
H40358DT735GI532HI3EDED495675GI5E79FD495G75G49Y5675GI5:4G4997567532FDFEI9:7F5P54TZ67512EIGGDV07

10(
3--736.)7.E34)7.)X6-.C3435,6)47
0975 HI3ED75 12EIGGDV07O5 Y2923IG7179E5 675 843175 :D3:0GID37O5 149E275 H4035 146D8D735 2G7:E34FEIED/
V07179E5GI532HI3EDED495675GI5E79FD495G75G49Y5605HI3I840637

10[
543B+*,-.)7.C3435,6)47
HI3ED75 :41HGXE75 6W095 HI3I840637O5 :4337:E7179E5 IFF71;G27O5 92:7FFID375 H4035 37H32F79E735 G7
:41H43E7179E56W095HI3I8406375:41HG7E5 G43F56W0957FFID5HI3ED:0GD73Q5h975 83I:ED495675HI3I840637
9W7FE5HIF592:7FFID37179E50952G2179E5675HI3I840637

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5.?5f

&%<5>->?@A.??>O5L";;"1%3&0+'@'+,-'"13%@"$%6'/6W*".-,/0%3Z'-+6/0,$%,18%+"1-$"./0,$%3-,18,$83

&%<5 >-N,./R/,A.??NO5 L.,33'@'+,-'"1% "@% 01*'$"1;01-,.% +"18'-'"13% :% !,$-% O=% L.,33'@'+,-'"1% "@
/$"#&3%"@%01*'$"1;01-,.%&,$,;0-0$3%,18%-60'$%30*0$'-'03%:%X0+-'"1%I=%5$,13&"$-,-'"1

&%<5>-C.kA.?C>O5M#'80%@"$%-60%30.0+-'"1%"@%'13#.,-"$3%'1%$03&0+-%"@%&"..#-08%+"18'-'"13

&%<5 >..-?A.??,O5L";&"3'-0% '13#.,-"$3% @"$% ,C+C% "*0$60,8% .'103% Z'-6% ,% 1";'1,.% *".-,/0% /$0,-0$
-6,1%N%[[[%G%:%>0@'1'-'"13)%-03-%;0-6"83%,18%,++0&-,1+0%+$'-0$',

&%<5 >..>>A.??RO5 V'/6W*".-,/0% ,.-0$1,-'1/% +#$$01-% +'$+#'-WH$0,R0$3% :% M#'80% @"$% 30'3;'+
7#,.'@'+,-'"1%"@%6'/6W*".-,/0%,.-0$1,-'1/%+#$$01-%+'$+#'-WH$0,R0$3

&%<5>.RR-A.??kO5V'/6W*".-,/0^."Z%*".-,/0%&$0@,H$'+,-08%3#H3-,-'"13

&%%%5 <>,Q..A.???O5 X-,18,$8% @"$% P0-,.W_('80% X#$/0% Q$$03-0$3% @"$% Q.-0$1,-'1/% L#$$01-% !"Z0$
L'$+#'-3

,5 *%<'&"!5,A5+%a&!&'&"!*

a435EK75H03H4F75485EKDF5&9E739IED49IG5*EI96I36O5EK7584GG4JD9Y5678D9DED49F5IHHGZQ

10/
>7+3@',<*)7.864E7.34478+74.G*+H,6+.E3C8
I95 I337FE735 KIMD9Y5 949/GD97I35 17EIG/4TD675 37FDFE43F5 :4997:E765 D95 F73D7F5 I96=435 D95 HI3IGG7G
JDEK40E5I9Z5D9E7Y3IE765F73D7F5435HI3IGG7G5FHI3b5YIHF

101
-,-'@*-734.>7+3@',<*)7.478*8+,4
EK75HI3E5485EK75F03Y75I337FE735JKD:K5;Z5DEF5949/GD97I35M4GEIY75M73F0F5:03379E5:KI3I:E73DFED:F5I:EF
IF5I5G4J537FDFEI9:75E454M73M4GEIY7FO5EK0F5GD1DED9Y5EK75M4GEIY75I:34FF5EK75I337FE735E731D9IGFO5I96
IF5I5KDYK537FDFEI9:75IE59431IG5H4J735837V079:Z5M4GEIY7

10Y
*-+74-3@.E43)*-E.8=8+7>.,5.3-.34478+74
Y3I6D9Y5D1H76I9:7FO5D95HI3ED:0GI35Y3I6D9Y5:IHI:DE43F5:4997:E765D95HI3IGG7G5E454975FD9YG75435E45I
Y340H5 485 949/GD97I35 17EIG/4TD675 37FDFE43FO5 E45 :49E34G5 EK75 M4GEIY75 6DFE3D;0ED495 IG49Y5 EK75 17EIG/
4TD67537FDFE435FEI:b

10(
E43)*-E.4*-E.,5.3-.34478+74
I5 17EIG5 HI3EO5 0F0IGGZ5 :D3:0GI35 D95 FKIH7O5 1409E765 E45 146D8Z5 7G7:E34FEIED:IGGZ5 EK75 M4GEIY7
6DFE3D;0ED495IG49Y5EK75I337FE73

10[
87B+*,-.,5.3-.34478+74
I5:41HG7E7O5 F0DEI;GZ5IFF71;G765HI3E5 485 I95I337FE73597:7FFI3Z5 E45 37H37F79E5 EK75 ;7KIMD4035 485 I
:41HG7E75I337FE735JDEK537FH7:E5E45I5HI3ED:0GI35E7FEQ5(5F7:ED495485I95I337FE735DF594E597:7FFI3DGZ5I
09DE5485I95I337FE73

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5,-5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

10$
?@?>7-+.)7.C3435,6)47
HI3ED756W095HI3I840637O579EDX37179E5:49E790756I9F5097579M7G4HH7O5V0D5H70E5cE375:4997:E27579
F23D757E=405795HI3IGGXG75IM7:56WI0E37F52G2179EF5H4035 32IGDF735095HI3I8406375IZI9E567F5MIG703F
IFFDY927F5 675 E79FD495 7E=405 675 :403I9E5 HG0F5 2G7M27FQ5 h95 2G2179E5 675 HI3I8406375 9W7FE5 HIF
92:7FFID37179E5097583I:ED495675HI3I840637

10\
@*>*+764.)7.C4788*,-.)X6-.C3435,6)47
6DFH4FDED8567FED925P5 GD1DE735 GI5H37FFD495 D9E739756W095HI3I84063757E5P52MDE735 GI5 30HE0375;30EIG7567
GW79M7G4HH75P5GI5F0DE75605HIFFIY75H34G49Y25605:403I9E5675628I0E54056W095I143uIY75P5GWD9E23D703
605HI3I840637

10]
+7-8*,-.388*E-?7.)X6-.C3435,6)47.K!4L
MIG7035 1ITD1IG75 675 GI5 E79FD495 788D:I:75 P5 832V079:75 D960FE3D7GG75 I61DFFD;G75 79E375 F7F5 ;4397F
H4035 GIV07GG75 G75 HI3I8406375 7FE5 H32M05 H4035 849:ED499735 :4337:E7179E5 6I9F5 67F5 :496DED49F5 67
F03E79FD495 E71H43ID37F5 :41175 DG5 7FE5 628D9D5 6I9F5 G7F5 7FFIDF5 675 849:ED4997179EO5 M4D35 NQkQ5 )I
E79FD495 IFFDY9275 7FE5 0EDGDF275 :41175 095 HI3I1XE375 675 3282379:75 H4035 GI5 FH2:D8D:IED495 67F
:I3I:E23DFEDV07F5675849:ED4997179E
!"'%555)I5 E79FD495 IFFDY9275 :41175 628D9D75 6I9F5 G75 H32F79E5 64:0179E5 7FE5 GI5 E79FD495 P5 832V079:75 D960FE3D7GG75 67
.-5 F7:4967FO5 0EDGDF275 H4035 M23D8D735 GI5 FEI;DGDE25 IH3XF5 IHHGD:IED495 67F5 :K4:F5 675 :403I9E5 675 Y3I9675 I1HGDE0675 405 67
G49Y075 603275 G43F5 675 GW7FFID5 675 849:ED4997179EQ5 )7F5 7FFIDF5 0EDGDF2F5 H4035 628D9D35 GI5 E79FD495 IFFDY9275 6I9F5 GI
<%&5 >--??/.O5 ID9FD5 V075 6I9F5 :73EID97F5 !4317F5 9IED49IG7FO5 D1HGDV079E5 GWIHHGD:IED495 675 :K4:F5 32H2E2F5 I05 :403I9E
941D9IG5H796I9E5V075 GI5 E79FD495P5832V079:75 D960FE3D7GG757FE5IHHGDV027Q5"95IEED375 GWIEE79ED495F035 G75 8IDE5V075:7F5670T
12EK467F50EDGDF27F5H4035 628D9D35 G7F5 MIG703F5 IFFDY927F5975H3460DF79E5 HIF592:7FFID37179E5 67F5 MIG703F5 2V0DMIG79E7F
[097532F4G0ED495675:7EE756D882379:757FE5P5GW2E067\Q

10&
+7-8*,-.)7.4?E*>7.C74>3-7-+.)X6-.C3435,6)47.K!BL
GI5 E79FD495 675 32YD175 H731I979E5 7FE5 GI5 MIG7035 FH2:D8D275 I61DFFD;G75 675 GI5 E79FD495 788D:I:75 P
832V079:75D960FE3D7GG75V0D5H70E5cE375IHHGDV02756758Iu495:49ED907579E375G7F5;4397F5605HI3I840637
F7G495NQk

10/%
54?A67-B7.-,>*-3@7.)X6-.C3435,6)47
832V079:7560532F7I05H4035GIV07GG75G75HI3I84063757FE5H32M0

10//
)?BH34E7.)*846C+*N7
HK2941X975IFF4:D25P50975628IDGGI9:75675GWDF4GIED495F40F5GW7887E5675GI5:49E3ID9E752G7:E3DV07O5IM7:
:K0E75675 GI5 E79FD4957E5HIFFIY756W095:403I9EQ5<75 E73175FWIHHGDV075I0T5H73843IED49F52G7:E3DV07F
6756D2G7:E3DV07F5F4GD67FO5GDV0D67F57E5YI_70TO57E5P5G703F5:41;D9IDF49F
!"'%555h975 62:KI3Y75 6DF30HEDM75 6I9F5 095 DF4GI9E5 2G7:E3DV075 F4GD675 79E3I{975 0975 H73E75 H731I979E75 675 GI5 3DYD6DE2
6D2G7:E3DV07Q5+I9F5095DF4GI9E5GDV0D675405YI_70TO5GI5H73E75675GI53DYD6DE256D2G7:E3DV075H70E59WcE375V075E71H43ID37Q

10/1
C745,43+*,-.KB@3A63E7L
62:KI3Y756DF30HEDM75P5E3IM73F5095F4GD67

10/Y
B,-+,64-7>7-+
62:KI3Y756DF30HEDM75G75G49Y56W0975F038I:75F4GD67

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5,.5f

10$
6-*+.,5.3-.34478+74
I5 :41HG7E7GZ5 K40F765 HI3E5 485 I95 I337FE735 JKD:K51IZ5 ;75 :4997:E765 D95 F73D7F5 I96=435 D95 HI3IGG7G
JDEK5 4EK735 09DEF5 E45 :49FE30:E5 I95 I337FE735 485 KDYK735 M4GEIY75 I96=435 :03379E5 3IED9YQ5 (5 09DE5 485 I9
I337FE735DF594E597:7FFI3DGZ5I5F7:ED495485I95I337FE73

10\
C4788647.47@*75.)7N*B7.,5.3-.34478+74
17I9F5 8435 37GD7MD9Y5 D9E739IG5 H37FF0375 D95 I95 I337FE735 I965 H37M79ED9Y5 MD4G79E5 FKIEE73D9Y5 485 EK7
K40FD9Y584GG4JD9Y5H34G49Y765HIFFIY754858I0GE5:03379E5435D9E739IG58GIFK4M735485EK75I337FE73

10]
43+7).N,@+3E7.,5.3-.34478+74.K!4L
EK75 1ITD1015 H731DFFD;G75 3Q1QFQ5 MIG075 485 H4J735 837V079:Z5 M4GEIY75 ;7EJ7795 DEF5 E731D9IGF5 IE
JKD:K5DE5DF567FDY9765E454H73IE75:4337:EGZ5096735E71H43I3Z54M73M4GEIY75:496DED49F5IF57FEI;GDFK76
D95EK754H73IED9Y560EZ5E7FEFO5F775NQkQ5'K753IE765M4GEIY75DF50F765IF5I53787379:75HI3I17E7358435EK7
FH7:D8D:IED4954854H73IED9Y5:KI3I:E73DFED:F
!"'%555'K75 3IE765 M4GEIY75 IF5 678D9765 D95 EKDF5 64:0179E5 DF5 EK75 .-5F5 H4J735 837V079:Z5 M4GEIY75 0F765 D95 EK75 4H73IED9Y
60EZ5E7FE5I8E735KDYK5:03379E5435 G49Y5603IED495 D1H0GF7FQ5'7FEF50F765E457FEI;GDFK5EK75M4GEIY753IED9Y5 D95 &%<5>--??/.O5IF
J7GG5 IF5 F4175 !IED49IG5 *EI96I36FO5 D9M4GM75 EK75 IHHGD:IED495 485 37H7EDEDM75 D1H0GF7F5 IE5 941D9IG5 :03379E5 JDEK5 H4J73
837V079:Z5M4GEIY75IHHGD76Q5(EE79ED495 DF563IJ95 E45 EK75 8I:E5 EKIE5 EK7F75 EJ4517EK46F50F765 E45 7FEI;GDFK765 3IED9Y564594E
97:7FFI3DGZ5H3460:757V0DMIG79E5MIG07FQ5[(537F4G0ED495E45EKDF56DF:37HI9:Z5DF5096735:49FD673IED49Q\

10&
B,-+*-6,68.,C743+*-E.N,@+3E7.,5.3-.34478+74.K!BL
EK75:49ED9040F54H73IED9Y5M4GEIY75DF5EK7567FDY9IE765H731DFFD;G753Q1QFQ5MIG075485H4J735837V079:Z
M4GEIY75EKIE51IZ5;75IHHGD765:49ED9040FGZ5;7EJ7795EK75I337FE735E731D9IGF5D95I::436I9:75JDEK5NQk

10/%
43+7).547A67-B=.,5.3-.34478+74
EK75837V079:Z5485EK75H4J735FZFE715495JKD:K5EK75I337FE735DF567FDY9765E45;750F76

10//
)*846C+*N7.)*8BH34E7
EK75HK794179I5IFF4:DIE765JDEK5 EK75 8IDG0375485 D9F0GIED4950967357G7:E3D:5 FE37FFO5JKD:K5 D9:G0675I
:4GGIHF75 485 M4GEIY75 I965 EK75 HIFFIY75 485 :03379EQ5 'K75 E7315 IHHGD7F5 E45 7G7:E3D:IG5 ;37Ib64J9F5 D9
F4GD6O5GDV0D65I965YIF740F56D7G7:E3D:O5I965:41;D9IED49F5485EK7F7
!"'%555(5 6DF30HEDM75 6DF:KI3Y75 D95 I5 F4GD65 6D7G7:E3D:5 H3460:7F5 H731I979E5 G4FF5 485 7G7:E3D:5 FE379YEKQ5 &95 I5 GDV0D65 43
YIF740F56D7G7:E3D:5EK75G4FF51IZ5;7549GZ5E71H43I3ZQ

10/1
C6-B+647.KJ473^),G-L
I56DF30HEDM756DF:KI3Y75EK340YK5I5F4GD6Q

10/Y
5@38H,N74
I56DF30HEDM756DF:KI3Y754M735I5F4GD65F038I:7

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5,,5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

10/(
BH,B
49675 675 E79FD495 405 675 :403I9E5 09D6D37:ED4997GG75 V0DO5 FI9F5 4F:DGGIED49F5 IHH32:DI;G7FO5 :34{E
3IHD67179E5 L0FV0WP5 0975 MIG7035 1ITD1IG75 7E5 E41;7O5 KI;DE07GG7179E5 14D9F5 3IHD67179EO5 P5 _234
IM7:O52M79E07GG7179EO5675H7EDE7F54967F5675H4GI3DE254HH4F27

)7F5HI3I1XE37F5V0D5628D9DFF79E5095:K4:5675E79FD495405675:403I9E5F49E5 GI5H4GI3DE2O5 GI5MIG703567
:3cE7O5GI56032756058349E57E5GI5603275L0FV0WP5GI51D/MIG7035F035GI5V0707

10/[
?-,-B?.)7.@3.5,4>7.)X6-.BH,B
:41;D9IDF495 675 670T5 MIG703F5 7TH3D12757951D:34F7:4967FO5 GI5 H371DX375 37H32F79EI9E5 GI5 60327
:49M79ED4997GG756058349E5[5.\57E5GI5F7:49675GI5603275:49M79ED4997GG75L0FV0WP5GI51D/MIG7035F035GI
V07075 [5,\Q5 )W49675 7FE5 37H32F79E275 HI35 5.=5,O5 G75 FDY975 |=}5 9WIZI9E5 I0:0975 FDY9D8D:IED49
1IEK21IEDV07

10/$
BH,B.)7.B,643-+.;.54,-+.43*)7
:K4:5 675 :403I9E5 649E5 GI5 603275 :49M79ED4997GG75 675 8349E5 7FE5 675 .5~Fz5 G7F5 GD1DE7F5 675 32YGIY7
64DM79E5 cE375 E7GG7F5 V075 GW495 17F0375 67F5 MIG703F5 :41H3DF7F5 79E375 -O?5~F5 7E5 .O.5~FQ5 )I5 60327
:49M79ED4997GG75L0FV0WP51D/MIG7035F035GI5V0707597564DE5HIF562HIFF735,-5~F
!"'%555S4035 GI517F0375675 GI5 E79FD49532FD607GG75 G43F567F57FFIDF5675EZH75[M4D35NQR\O5 GI5603275 L0FV0WP51D/MIG7035F035 GI
V070759W7FE5HIF5095HI3I1XE375:3DEDV0757E5I0:0975E4G23I9:759W7FE5D1H4F27Q

10/\
BH,B.)7.B,643-+.)7.5,6)47
:K4:5 675 :403I9E5 C=,-z5 G7F5 GD1DE7F5 675 32YGIY75 64DM79E5 cE375 E7GG7F5 V075 GW49517F0375 67F5 MIG703F
:41H3DF7F5 79E375 N5~F5 7E5 ?5~F5 H4035 GI5 603275 :49M79ED4997GG75 675 8349E5 7E5 79E375 .C5~F5 7E5 ,,5~F
H4035GI5603275L0FV0WP51D/MIG7035F035GI5V0707
!"'%555S4035 GI517F0375675 GI5 E79FD49532FD607GG75 G43F567F57FFIDF5675EZH75[M4D35NQR\O5 GI5603275 L0FV0WP51D/MIG7035F035 GI
V070759W7FE5HIF5095HI3I1XE375:3DEDV0757E5I0:0975E4G23I9:759W7FE5D1H4F27Q

10/]
BH,B.)7.B,643-+.)7.@,-E67.)64?7
:K4:537:EI9Y0GID375V0D5:34{E5 3IHD67179E5 L0FV0WP50975MIG70351ITD1IG7O5F751ID9ED79E5P5H705H3XF
:49FEI9E5H796I9E5097560327562E731D92757E5 E41;7579F0DE75 3IHD67179E5P5 _234Q5)7F5HI3I1XE37F
V0D5 628D9DFF79E5 095 :K4:5 37:EI9Y0GID375 F49E5 GI5 H4GI3DE2O5 GI5 MIG7035 675 :3cE7O5 GI5 60327
:49M79ED4997GG75675GI5:3cE757E5GI5603275:49M79ED4997GG75E4EIG7

10/&
N3@764.)7.B4_+7.)X6-.BH,B
MIG70351ITD1IG75675GI5E79FD495405605:403I9E5G43F56W095:K4:Q5<73EID97F54F:DGGIED49F5F0H73H4F27F
H70M79E5cE37592YGDY27FO5M4D35NQ@Q,:57E5NQkQ@Q,7

101%
54,-+.)X6-.BH,B
HI3ED756W095:K4:5H32:26I9E5GI5:3cE7

101/
A6767.)X6-.BH,B
HI3ED756W095:K4:5H4FE23D70375P5GI5:3cE7

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5,R5f

10/(
*>C6@87
I509D6D37:ED49IG5JIM75485M4GEIY75435:03379E5JKD:K5JDEK40E5IHH37:DI;G754F:DGGIED49F53DF7F53IHD6GZ5E4
I5 1ITD1015 MIG075 I965 8IGGF5 f5 0F0IGGZ5 G7FF5 3IHD6GZ5 f5 E45 _7345 JDEK5 F1IGGO5 D85 I9ZO5 7T:03FD49F5 48
4HH4FDE75H4GI3DEZ

'K75HI3I17E73F5JKD:K5678D975I5 M4GEIY75435 :03379E5 D1H0GF75I375H4GI3DEZO5 H7Ib5 MIG07O5 8349E5 ED17
I965ED175E45KIG85MIG075495EK75EIDGQ

10/[
)78*E-3+*,-.,5.3-.*>C6@87.8H3C7
I5:41;D9IED495485 EJ45901;73FO5 EK758D3FE537H37F79ED9Y5EK75MD3E0IG5 8349E5 ED175[5.\5I965 EK75F7:496
EK75 MD3E0IG5 ED175 E45 KIG85 MIG075 495 EK75 EIDG5 [5,\Q5 &E5 DF5J3DEE795 IF55.=5,O5 ;4EK5 D951D:34F7:496FO5 EK7
FDY95�=�5KIMD9Y59451IEK71IED:IG517I9D9Y

10/$
8+77C.B6447-+.*>C6@87
I5 :03379E5 D1H0GF75 JDEK5 I5 MD3E0IG5 8349E5 ED175 485 .5 µF5 JDEK5 GD1DEF5 D95 EK75 I6L0FE179E5 485 7V0DH179E
F0:K5EKIE5 EK7517IF03765MIG07F5I37583415-O?5µF5 E45.O.5µFQ5'K75MD3E0IG5 ED175 E45KIG85MIG075495 EK7
EIDG5FKIGG5;7594E5G49Y735EKI95,-5µF
!"'%555'K75ED175E45KIG85MIG075495EK75EIDG5 DF594E5:3DED:IG5I9651IZ5KIM75I9Z5E4G73I9:75603D9Y5EK7537FD60IG5M4GEIY75EZH7
E7FEFO5F775NQRQ

10/\
@*EH+-*-E.B6447-+.*>C6@87
I95 C=,-5 :03379E5 D1H0GF75 JDEK5 GD1DEF5 495 EK75 I6L0FE179E5 485 7V0DH179E5 F0:K5 EKIE5 EK75 17IF0376
MIG07F5I375 83415N5µF5 E45?5µF5 8435 EK75MD3E0IG5 8349E5 ED175I965 83415.C5µF5 E45,,5µF5 8435 EK75 ED175 E4
KIG85MIG075495EK75EIDG
!"'%555'K75ED175E45KIG85MIG075495EK75EIDG5 DF594E5:3DED:IG5I9651IZ5KIM75I9Z5E4G73I9:75603D9Y5EK7537FD60IG5M4GEIY75EZH7
E7FEFO5F775NQRQ

10/]
@,-E.)643+*,-.B6447-+.*>C6@87
I537:EI9Y0GI35D1H0GF75JKD:K53DF7F53IHD6GZ5E451ITD1015MIG07O5371ID9F5F0;FEI9EDIGGZ5:49FEI9E5843
I5 FH7:D8D765 H73D465 I965 EK795 8IGGF5 3IHD6GZ5 E45 _734Q5 'K75 HI3I17E73F5 JKD:K5 678D975 I5 37:EI9Y0GI3
D1H0GF75I375H4GI3DEZO5H7Ib5MIG07O5MD3E0IG5603IED495485EK75H7Ib5I965MD3E0IG5E4EIG5603IED49

10/&
C73^.KB478+L.N3@67.,5.3-.*>C6@87
EK75 1ITD1015 MIG075 485 I5 M4GEIY75 435 :03379E5 D1H0GF7Q5 *0H73D1H4F765 4F:DGGIED49F5 1IZ5 ;7
6DF37YI3676O5F775NQ@Q,:5I965NQkQ@Q,7

101%
54,-+.,5.3-.*>C6@87
EK75HI3E5485I95D1H0GF75JKD:K54::03F5H3D435E45EK75H7Ib

101/
+3*@.,5.3-.*>C6@87
EK75HI3E5485I95D1H0GF75JKD:K54::03F5I8E735EK75H7Ib

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5,@5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

1011
,4*E*-7.B,-N7-+*,--7@@7.)X6-.BH,B
H4D9E5 6W0975 :403;75 |E79FD495 795 849:ED495 605 E71HF}5 405 |:403I9E5 795 849:ED495 605 E71HF}
62E731D925 HI35 GWD9E73F7:ED495 675 GWIT75 67F5 E71HFO5 P5 E79FD495 405 :403I9E5 90GO5 7E5 675 GI5 634DE7
HIFFI9E5 HI35 670T5 H4D9EF5 675 3282379:75 F035 G75 8349E5 605 :K4:Q5 S4035 G7F5 :K4:F5 675 :403I9EO5 G7F
H4D9EF56753282379:75F49E5P5.-5�57E5?-5�5675GI5MIG7035675:3cE7
!"'%5.555<7EE75628D9DED495975FWIHHGDV075V075G43FV075GW2:K7GG7567F5I;F:DFF7F57E5:7GG7567F543649927F5F49E5E40E7F5670T
GD92ID37FQ

!"'%5,555*WDG5 7TDFE75 67F5 4F:DGGIED49F5 F035 G75 8349EO5 DG5 :49MD79E5 675 H3796375 G7F5 H4D9EF5 675 3282379:75 F035 GI5 :403;7
14Z79975E3I:275P5E3IM73F5G7F54F:DGGIED49FQ

101Y
)64?7.B,-N7-+*,--7@@7.)6.54,-+.)X6-.BH,B.)7.B,643-+.K"/L
603275 7TH3D1275 795 1D:34F7:4967F5 2YIG75 P5 .O,k5 84DF5 G75 E71HF5 92:7FFID375 I05 :403I9E5 H403
:34{E375675.-5�5P5?-5�5675FI5MIG7035675:3cE7
!"'%555*WDG57TDFE7567F54F:DGGIED49F5F035G758349EO5 DG5:49MD79E5675H3796375 G7F5H4D9EF56753282379:75P5.-5�57E5?-5�5F035 GI
:403;7514Z79975E3I:275P5E3IM73F5G7F54F:DGGIED49FQ

101(
43*)764.B,-N7-+*,--7@@7.)6.54,-+.)X6-.BH,B
V04ED79E5675GI5MIG7035675:3cE75HI35GI5603275:49M79ED4997GG756058349E5605:K4:

101[
)64?7.B,-N7-+*,--7@@7.`68A6X;.@3.>*'N3@764.864.@3.A6767.)X6-.BH,B.K"1L
D9E73MIGG75 675 E71HF5 79E375 GW43DYD975 :49M79ED4997GG75 7E5 GWD9FEI9E5 4x5 GI5 E79FD495 405 G75 :403I9E5 I
6D1D9025 L0FV0WP5 IEE7D96375 GI5 14DED25 675 FI5 MIG7035 675 :3cE7Q5 <7EE75 603275 7FE5 7TH3D1275 79
1D:34F7:4967F

101$
)64?7.B,-N7-+*,--7@@7.)7.@3.B4_+7.)X6-.BH,B.47B+3-E6@3*47
E71HF5H796I9E5G7V07G5GWI1HGDE0675605:K4:57FE5F0H23D70375P5?-5�5675FI5MIG7035675:3cE7

101\
)64?7.B,-N7-+*,--7@@7.+,+3@7.)X6-.BH,B.47B+3-E6@3*47
E71HF5 H796I9E5 G7V07G5 GWI1HGDE0675 605 :K4:5 7FE5 F0H23D70375 P5 .-5�5 675 FI5 MIG7035 675 :3cE7Q5 *WDG
7TDFE75 675 H7EDE7F5 4F:DGGIED49F5 F035 G75 8349EO5 DG5 :49MD79E5 675 E3I:735 0975 :403;75 14Z79975 H403
62E731D9735GWD9FEI9E54x5GI5MIG7035675.-5�57FE5IEE7D9E7

101]
N3@764.)7.B4_+7.)7.C,@34*+?.,CC,8?7.)X6-.BH,B
I1HGDE06751ITD1IG75675H4GI3DE254HH4F275IEE7D9E75HI35095:K4:5675E79FD495405675:403I9E5G43FV0WDG
4F:DGG75I0E4035675_2345IMI9E56WIEE7D963750975MIG703590GG75H731I979E7

101&
B,643-+.)7.)?BH34E7.)X6-.C3435,6)47
49675675:403I9E5V0D5:D3:0G75P5E3IM73F5G75HI3I840637

10Y%
B,643-+.-,>*-3@.)7.)?BH34E7.)X6-.C3435,6)47.K#-L
MIG7035675:3cE75605:K4:5675:403I9E56758406375[M4D35,Q.N\50EDGDF25H403562FDY9735095HI3I840637

10Y/
BH,B.)7.B,643-+.)7.E43-)7.3>C@*+6)7.)X6-.C3435,6)47
MIG7035675:3cE75605:403I9E567562:KI3Y756758431756W49675@=.-50EDGDF25H4035M23D8D735GI5FEI;DGDE2560
HI3I8406375G43F567F5:40HF567584063756D37:EF

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5,k5f

1011
N*4+63@.,4*E*-.,5.3-.*>C6@87
EK75 H4D9E5 495 I5 Y3IHK5 485 M4GEIY75 M73F0F5 ED175 435 :03379E5 M73F0F5 ED175 67E731D9765 ;Z5 EK7
D9E73F7:ED495 ;7EJ7795 EK75 ED175ITDF5 IE5 _7345 M4GEIY75 435 _7345 :03379E5 I965 EK75 FE3IDYKE5 GD975 63IJ9
EK340YK5 EJ45 3787379:75 H4D9EF5 495 EK75 8349E5 485 EK75 D1H0GF7Q5 a435 :03379E5 D1H0GF7F5 EK75 3787379:7
H4D9EF5FKIGG5;75.-5�5I965?-5�5485EK75H7Ib5MIG07
!"'%5.555'KDF5678D9DED495IHHGD7F549GZ5JK795F:IG7F5485;4EK5436D9IE75I965I;F:DFFI5I375GD97I3Q

!"'%5,555&85 4F:DGGIED49F5 I375 H37F79E5 495 EK75 8349EO5 EK75 3787379:75 H4D9EF5 IE5 .-5�5 I965 ?-5�5 FK40G65 ;75 EIb795 495 EK7
17I95:03M7563IJ95EK340YK5EK754F:DGGIED49FQ

101Y
N*4+63@.54,-+.+*>7.,5.3.B6447-+.*>C6@87.K"/L
EK75ED175D951D:34F7:496F57V0IG5E45.O,k510GEDHGD765;Z5EK75ED175D951D:34F7:496F58435EK75:03379E5E4
D9:37IF7583415.-5�5E45?-5�5485DEF5H7Ib5MIG07
!"'%555&854F:DGGIED49F5I375H37F79E5495EK758349EO5EK753787379:75H4D9EF5IE5.-5�5I965?-5�5FK40G65;75EIb795495EK7517I9
:03M7563IJ95EK340YK5EK754F:DGGIED49FQ

101(
N*4+63@.8+77C-788.,5.+H7.54,-+.,5.3-.*>C6@87
EK75V04ED79E5485EK75H7Ib5MIG075I965EK75MD3E0IG58349E5ED175485I95D1H0GF7

101[
N*4+63@.+*>7.+,.H3@5.N3@67.,-.+H7.+3*@.,5.3-.*>C6@87.K"1L
EK75 ED175 D9E73MIG5 ;7EJ7795 EK75 MD3E0IG5 43DYD95 I965 EK75 D9FEI9E5 JK795 EK75 M4GEIY75 435 :03379E5 KIF
67:37IF765E45KIG85DEF5H7Ib5MIG07Q5'KDF5ED175DF57TH37FF765D951D:34F7:496F

101$
N*4+63@.)643+*,-.,5.+H7.C73^.,5.3.47B+3-E6@34.*>C6@87
EK75ED175603D9Y5JKD:K5EK75I1HGDE0675485EK75D1H0GF75DF5Y37IE735EKI95?-5�5485DEF5H7Ib5MIG07

101\
N*4+63@.+,+3@.)643+*,-.,5.3.47B+3-E6@34.*>C6@87
EK75 ED175 603D9Y5JKD:K5 EK75 I1HGDE0675 485 EK75 D1H0GF75 DF5 Y37IE735 EKI95 .-5�5 485 DEF5 H7Ib5 MIG07Q5 &8
F1IGG54F:DGGIED49F5I375H37F79E5495EK758349EO5I517I95:03M75FK40G65;7563IJ95D95436735E4567E731D97
EK75ED175IE5JKD:K5EK75.-5�5MIG075DF537I:K76

101]
C73^.KB478+L.N3@67.,5.,CC,8*+7.C,@34*+=.,5.3-.*>C6@87
EK751ITD1015I1HGDE0675 485 4HH4FDE75 H4GI3DEZ5 37I:K765 ;Z5 I5 M4GEIY75 435 :03379E5 D1H0GF75 JK795 DE
4F:DGGIE7F5I;40E5_7345;784375IEEID9D9Y5I5H731I979E5_7345MIG07

101&
)*8BH34E7.B6447-+.,5.3-.34478+74
EK75D1H0GF75:03379E5JKD:K58G4JF5EK340YK5EK75I337FE73

10Y%
-,>*-3@.)*8BH34E7.B6447-+.,5.3-.34478+74.K#-L
EK75H7Ib5MIG075485GDYKE9D9Y5:03379E5D1H0GF75[F775,Q.N\5JKD:K5DF50F765E45:GIFFD8Z5I95I337FE73

10Y/
H*EH.B6447-+.*>C6@87.,5.3-.34478+74
EK75 H7Ib5 MIG075 485 6DF:KI3Y75 :03379E5 KIMD9Y5 I5 @=.-5 D1H0GF75 FKIH75 JKD:K5 DF5 0F765 E45 E7FE5 EK7
FEI;DGDEZ5485EK75I337FE7354956D37:E5GDYKE9D9Y5FE34b7F

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5,>5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

10Y1
B,643-+.)7.BH,B.)7.>3-a6N47.)X6-.C3435,6)47
MIG7035 675 :3cE75 605 :403I9E5 675 62:KI3Y75 649E5 GI5 603275 :49M79ED4997GG75 605 8349E5 7FE5 :41H3DF7
79E375 R-5 ~F5 7E5 .--5 ~FO5 7E5 649E5 GI5 603275 :49M79ED4997GG75 L0FV0WP5 1D/MIG7035 F035 GI5 V07075 7FE
6W79MD3495670T584DF5GI5603275:49M79ED4997GG756058349E

10YY
B,643-+.C74>3-7-+.)X6-.C3435,6)47
:403I9E5 :D3:0GI9E5 P5 E3IM73F5 G75 HI3I8406375 V0I965 :7G0D/:D5 7FE5 F401DF5 P5 GI5 E79FD495 675 32YD17
H731I979E
!"'%555)75 :403I9E5 H731I979EO5 V0D5 :41H43E75 0975 :41H4FI9E75 32FDFEDM75 7E5 0975 :41H4FI9E75 :IHI:DEDM7O5 H70E5 MI3D73
IM7:5 GI5 E71H23IE0375 7E5 G7F5 7887EF5 67F5 :IHI:DE2F5 HI3IFDE7F5 405 675 GI5 H4GG0ED495 7TE7397Q5 )75 :403I9E5 H731I979E5 6W09
2:KI9EDGG4957957FFID5H70E5649:5cE3756D882379E5605:403I9E5H731I979E56W095HI3I8406375:41HG7EQ

(567F5 8D9F5675:41HI3IDF49O5 G75:403I9E5H731I979E57FE57TH3D125F4DE5HI35FI5MIG7035788D:I:7O5F4DE
HI35FI5MIG7035675:3cE7Q

10Y(
B,643-+.)7.4?5?47-B7.)X6-.C3435,6)47
MIG7035 675 :3cE75 [GI5 HG0F5 Y3I9675 67F5 670T5 H4GI3DE2F5 FD5 G75 :403I9E5 7FE5 6DFFZ12E3DV07\5 675 GI
:41H4FI9E7532FDFEDM75605:403I9E5P5832V079:75D960FE3D7GG750EDGDF275H403562E731D9735GI5E79FD49567
3282379:756W095 HI3I840637Q5 )75 :403I9E5 675 3282379:7564DE5 cE375 F088DFI1179E5 2G7M25 H4035 379637
92YGDY7I;G7F5 G7F5 7887EF5 67F5 :IHI:DE2F5 HI3IFDE7F5 I0T5 E79FD49F5 675 3282379:75 17F0327F5 F035 G7F
2G2179EF5 675 HI3I8406375 [IM7:5 G7035 FZFEX175 675 32HI3EDED49\5 7E5 64DE5 cE375 FH2:D8D25 HI35 G7
:49FE30:E703
!"'%555a49:ED495605:403I9E567562:KI3Y75941D9IG57E=405675GI5:GIFF7567562:KI3Y75675GDY975605HI3I840637O5G75:403I9E
675 3282379:75 F73I5 EZHDV07179E5 6I9F5 GI5 YI1175 675 -O-k5 1(5 P5 .O-5 1(5 HI35 :79ED1XE375 :I3325 675 F038I:75 675 6DFV07
H4035G7F5HI3I840637F5P5:4G4997509DV07Q

10Y[
+7-8*,-.)7.4?5?47-B7.)X6-.C3435,6)47.K!475L
MIG7035 675 :3cE75 6DMDF275 HI35 , 5 675 GI5 E79FD495 P5 832V079:75 D960FE3D7GG75 V0D5 64DE5 cE375 IHHGDV027
I0T5 ;4397F5 605 HI3I8406375 H4035 V075 :7G0D/:D5 F4DE5 HI3:40305 HI35 G75 :403I9E5 675 3282379:7Q5 )I
E79FD495 675 3282379:75 6W095 HI3I8406375 P5 HG0FD703F5 2G2179EF5 7FE5 GI5 F41175 67F5 E79FD49F5 67
3282379:7567F52G2179EF5F2HI32F
!"'%555)I5 17F0375 675 GI5 E79FD495 675 3282379:75 7FE5 92:7FFID375 I05 :K4DT5 6W095 2:KI9EDGG495 6W7FFID5 :49M79I;G75 6I9F
GW7FFID5675849:ED4997179EO5M4D35NQkQ

10Y$
+7-8*,-.4?8*)67@@7.)X6-.C3435,6)47.K!478L
MIG7035675:3cE75675 GI5 E79FD49579E375 G7F5;4397F56W095HI3I8406375H796I9E5 G75HIFFIY75605:403I9E
67562:KI3Y7
!"'%555)W7TH37FFD495|6DF:KI3Y75M4GEIY7}57FE50EDGDF2756I9F5:73EID9F5HIZFQ

10Y\
B343B+?4*8+*A67. )7. +7-67. )X6-. C3435,6)47. 8,68. +7-8*,-. ;. 54?A67-B7. *-)68+4*7@@7. 7-
5,-B+*,-.)6.+7>C8
GI5 :I3I:E23DFEDV075 675 E79075 F40F5 E79FD495 P5 832V079:75 D960FE3D7GG75 795 849:ED495 605 E71HF5 628D9DE
G7F560327F51ITD1IG7F5H796I9E5 G7FV07GG7F5 G7F5 E79FD49F5P5 832V079:75 D960FE3D7GG75 :4337FH496I9E7F
H70M79E5 cE375 IHHGDV027F5 I0T5 HI3I840637F5 FI9F5 79E3I{9735 675 62E23D43IED495 405 6WD9FEI;DGDE2
EK731DV07O56I9F567F5:496DED49F5FH2:D8D27F5F7G495kQ.-

10Y]
B,643-+.C4?86>?.)X6-.B*4B6*+
:403I9E5V0D5:D3:0G73IDE5795095GD7056499256W095:D3:0DE5FD5 GW4952EI;GDFFIDE5095:403E/:D3:0DE5795:75 GD70
I0514Z7956W0975:4997TD4956WD1H26I9:7592YGDY7I;G7

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5,N5f

10Y1
8G*+BH*-E.B6447-+.*>C6@87.,5.3-.34478+74
EK75H7Ib5MIG0754856DF:KI3Y75:03379E5KIMD9Y5I5MD3E0IG58349E5ED175Y37IE735EKI95R-5µF5;0E5G7FF5EKI9
.--5µF5I965I5MD3E0IG5ED175E45KIG85MIG075495EK75EIDG5485340YKGZ5EJD:75EK75MD3E0IG58349E5ED17

10YY
B,-+*-6,68.B6447-+.,5.3-.34478+74
EK75 :49ED9040F5 :03379E5 DF5 EK75 :03379E5 8G4JD9Y5 EK340YK5 EK75 I337FE735 JK795 7973YD_765 IE5 EK7
:49ED9040F54H73IED9Y5M4GEIY7
!"'%555'K75 :49ED9040F5 :03379EO5 JKD:K5 :49FDFEF5 485 I5 37FDFEDM75 I965 I5 :IHI:DEDM75 :41H4979EO5 1IZ5 MI3Z5 JDEK
E71H73IE037O5 FE3IZ5 :IHI:DEI9:75 I965 7TE739IG5 H4GG0ED495 7887:EFQ5 'K75 :49ED9040F5 :03379E5 485 I5 E7FE5 FI1HG75 1IZO
EK7378437O594E5;75EK75FI175IF5EK75:49ED9040F5:03379E5485I5:41HG7E75I337FE73Q

'K75 :49ED9040F5 :03379E5 DFO5 8435 :41HI3DF495 H03H4F7FO5 7TH37FF765 7DEK735 ;Z5 DEF5 3Q1QFQ5 435 H7Ib
MIG07Q

10Y(
475747-B7.B6447-+.,5.3-.34478+74
EK753787379:75:03379E5DF5EK75H7Ib5MIG075[EK75KDYK735H7Ib5MIG075485EK75EJ45H4GI3DED7F5D85EK75:03379E
DF5IFZ117E3D:IG\5485EK7537FDFEDM75:41H4979E5485I5H4J735837V079:Z5:03379E50F765E4567E731D975EK7
3787379:75 M4GEIY75 485 EK75 I337FE73Q5 'K75 3787379:75 :03379E5 FKIGG5 ;75 KDYK5 7940YK5 E45 1Ib75 EK7
7887:EF5 485 FE3IZ5 :IHI:DEI9:7F5 IE5 EK75 17IF03765 3787379:75 M4GEIY75 485 EK75 I337FE735 09DEF5 [JDEK
67FDY9765Y3I6D9Y5FZFE71\597YGDYD;G75I965FKIGG5;75FH7:D8D765;Z5EK751I908I:E0373
!"'%555+7H796D9Y5 495 EK75 941D9IG5 6DF:KI3Y75 :03379E5 I96=435 GD975 6DF:KI3Y75 :GIFF5 485 EK75 I337FE73O5 EK75 3787379:7
:03379E5 JDGG5 ;75 EZHD:IGGZ5 D95 EK75 3I9Y75 485 -O-k51(5 E45 .O-51(5 H735 FV0I375 :79ED17E375 485 6DF:5 I37I5 8435 FD9YG75 :4G019
I337FE73FQ

10Y[
475747-B7.N,@+3E7.,5.3-.34478+74.K!475L
EK75H7Ib5MIG075485H4J735837V079:Z5M4GEIY756DMD6765;Z5 , 5JKD:K5FKIGG5;75IHHGD765E45EK75I337FE73
E454;EID95EK753787379:75:03379EQ5'K753787379:75M4GEIY75485I510GED/09DE5I337FE735DF5EK75F015485EK7
3787379:75M4GEIY7F5485EK75D96DMD60IG509DEF
!"'%555$7IF037179E5 485 3787379:75 M4GEIY75 DF5 97:7FFI3Z5 8435 EK75 F7G7:ED495485 I5 :4337:E5 E7FE5 FI1HG75 D95 EK75 4H73IED9Y
60EZ5E7FEO5F775NQkQ

10Y$
478*)63@.N,@+3E7.,5.3-.34478+74.K!478L
EK75H7Ib5MIG075485M4GEIY75EKIE5IHH7I3F5;7EJ7795EK75E731D9IGF5485I95I337FE735603D9Y5EK75HIFFIY7
4856DF:KI3Y75:03379E
!"'%555'K75E7315�6DF:KI3Y75M4GEIY7�5DF50F765D95F4175:409E3D7FQ

10Y\
C,G74.547A67-B=.G*+H8+3-).N,@+3E7.N74868.+*>7.BH343B+74*8+*B.,5.3-.34478+74
EK75 H4J735 837V079:Z5 JDEKFEI965 M4GEIY75 M73F0F5 ED175 :KI3I:E73DFED:5 FK4JF5 EK75 1ITD1015 ED17
603IED49F5 8435 JKD:K5 :4337FH496D9Y5 H4J735 837V079:Z5 M4GEIY7F5 1IZ5 ;75 IHHGD765 E45 I337FE73F
JDEK40E5 :I0FD9Y5 6I1IY75 435 EK731IG5 D9FEI;DGDEZO5 096735 FH7:D8D765 :496DED49F5 D95 I::436I9:7
JDEK5kQ.-

10Y]
C4,8C7B+*N7.B6447-+.,5.3.B*4B6*+
EK75 :03379E5 JKD:K5 J40G65 8G4J5 IE5 I5 YDM795 G4:IED495 D95 I5 :D3:0DE5 D85 DE5 J7375 FK43E/:D3:0DE765 IE5 EKIE
G4:IED495;Z5I5GD9b548597YGDYD;G75D1H76I9:7

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5,C5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

10Y&
B343B+?4*8+*A678.)7.C4,+7B+*,-.)X6-.C3435,6)47
:41;D9IDF49567F5:I3I:E23DFEDV07F5F0DMI9E7FA
I\ '79FD49532FD607GG75H4035G7F5:K4:F5675:403I9E5P58349E53ID675F7G495NQRQ.Q
;\ <I3I:E23DFEDV075675GI5E79FD49532FD607GG75795849:ED495605:403I9E567562:KI3Y75H4035 G7F5:K4:F

6758406375F7G495NQRQ,Q
)75 9DM7I05 675 H34E7:ED495 I0T5 :K4:F5 675 8406375 605 HI3I8406375 7FE5 GI5 E79FD495 32FD607GG7
1ITD1IG75H4035G75:403I9E567562:KI3Y75941D9IGQ

:\ '79FD49532FD607GG75H4035G7F5:K4:F56751I9s0M375F7G495NQRQRQ
)75 9DM7I05 675 H34E7:ED495 I0T5 :K4:F5 675 1I9s0M375 605 HI3I8406375 7FE5 GI5 E79FD495 32FD607GG7
1ITD1IG75I0T5:403I9EF5675:K4:56751I9s0M375FH2:D8D2F

10(%
7>J3@@7>7-+.+H74>*A67.)X6-.C3435,6)47
G75 E73175 |71;IGG7179E5 EK731DV07}5 7FE5 0EDGDF25 H4035 62:3D375 0975 FDE0IED495 4x5 GI5 H0DFFI9:7
I;F43;275 675 8Iu495 H34G49Y275 HI35 095 HI3I8406375 62HIFF75 GI5 :IHI:DE25 675 6DFFDHIED495 67
GW79M7G4HH75 7E5 67F5 :4997TD49FO5 7E5 :4960DE5 P5 0975 I0Y179EIED495 :010GIEDM75 675 GI5 E71H23IE037
67F5MI3DFEI9:7F5V0D5F75E731D975HI350975628IDGGI9:75605HI3I840637

10(/
8+3J*@*+?.+H74>*A67.)X6-.C3435,6)47
095 HI3I8406375 7FE5 EK731DV07179E5 FEI;G75 FDO5 P5 GI5 F0DE75 6W095 849:ED4997179E5 IZI9E5 79E3I{925 09
2:KI0887179EO5 GI5 E71H23IE0375 67F5 MI3DFEI9:7F5 ;IDFF75 V0I965 G75 HI3I8406375 7FE5 F401DF5 P5 GI
E79FD495FH2:D8D275675F73MD:75H731I979E57E56I9F567F5:496DED49F5I1;DI9E7F5FH2:D8D27F

10(1
)*8C,8*+*5.)7.)?B,--7<*,-.C,64.C3435,6)47
6DFH4FDED85 H7317EEI9E5 675 62:4997:E735 605 32F7I05 095 HI3I8406375 795 :IF5 675 628IDGGI9:75 675 :7
6739D735 I8D95 6W2MDE735 095 628I0E5 H731I979E5 F035 G75 32F7I05 7E5 675 FDY9IG735 675 8Iu495 MDFD;G75 G7
HI3I84063756287:E070T
!"'%555)WD9E7330HED495 605 :403I9E5 675 628I0E5 6I9F5 G75 HI3I8406375 H796I9E5 GW40M73E0375 605 :D3:0DE5 975 62H796
Y2923IG7179E5HIF56056DFH4FDED8567562:4997TD49Q

10(Y
7883*8.)7.+=C7
7FFIDF57887:E02F5IH3XF5 GI51DF75I05H4D9E56W095940M7I05 EZH75675HI3I8406375H403562E731D9735F7F
:I3I:E23DFEDV07F5 7E5 149E3735 V0WDG5 7FE5 :49843175 P5 GI5 943175 IHH34H3D27Q5 <7F5 7FFIDF5 975 64DM79E
cE375 37H3DF5 F035095IHHI37DG5 V075 FD5 67F5146D8D:IED49F5 MD79979E5 795 :KI9Y735 G7F5 :I3I:E23DFEDV07FQ
+I9F5:75:IFO5F70GF5G7F57FFIDF5:49:7392F5F7349E537H3DF

10((
7883*8.*-)*N*)67@8
7FFIDF5 7887:E02F5 F035 :KIV075 HI3I840637O5 2G2179E5 405 1IE23DI0O5 H4035 FWIFF03735 V075 G75 H3460DE
32H4965I0T5FH2:D8D:IED49F

10([
7883*8.)7.4?B7C+*,-
7FFIDF5 7887:E02F5 F035 G7F5 HI3I840637F5 405 F035 67F5 H32GXM7179EF5 6W0975 84039DE0375 IH3XF5 I::436
79E375G75:49FE30:E70357E5G75:GD79E

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5,?5f

10Y&
C4,+7B+*N7.BH343B+74*8+*B8.,5.3-.34478+74
EK75:41;D9IED495485EK7584GG4JD9YA
I\ #7FD60IG5M4GEIY758435FE77H5:03379E5D1H0GF75I::436D9Y5E45NQRQ.Q
;\ #7FD60IG5 M4GEIY75 M73F0F5 6DF:KI3Y75 :03379E5 :KI3I:E73DFED:5 8435 GDYKE9D9Y5 D1H0GF7F5 I::436D9Y

E45NQRQ,Q
'K75 GDYKE9D9Y5 D1H0GF75 H34E7:ED495 G7M7G5 485 EK75 I337FE735 DF5 EK751ITD1015 37FD60IG5 M4GEIY75 843
5EK75941D9IG56DF:KI3Y75:03379EQ

:\ #7FD60IG5M4GEIY758435FJDE:KD9Y5D1H0GF75I::436D9Y5E45NQRQRQ
'K75 FJDE:KD9Y5 D1H0GF75 H34E7:ED495 G7M7G5 485 EK75 I337FE735 DF5 EK751ITD1015 37FD60IG5 M4GEIY75 IE5 EK7
FH7:D8D765FJDE:KD9Y5D1H0GF75:03379EFQ

10(%
+H74>3@.46-3G3=.,5.3-.34478+74
EK75E7315�EK731IG5309IJIZ�5DF50F765E4567F:3D;75I5FDE0IED495JK795EK75F0FEID9765H4J735G4FF5485I9
I337FE7357T:776F5EK75EK731IG56DFFDHIED495:IHI;DGDEZ5485EK75K40FD9Y5I965:4997:ED49FO5G7I6D9Y5E45I
:010GIEDM75D9:37IF75D95EK75E71H73IE0375485EK7537FDFE4357G7179EF5:0G1D9IED9Y5D958IDG037

10(/
+H74>3@.8+3J*@*+=.,5.3-.34478+74
I95 I337FE735 DF5 EK731IGGZ5 FEI;G75 D8O5 I8E735 I95 4H73IED9Y5 60EZ5 :I0FD9Y5 E71H73IE0375 3DF7O5 EK7
E71H73IE0375 485 EK75 37FDFE435 7G7179EF5 67:37IF7F5 JDEK5 ED175 JK795 EK75 I337FE735 DF5 7973YD_765 IE
FH7:D8D765:49ED9040F54H73IED9Y5M4GEIY75I965IE5FH7:D8D765I1;D79E5:496DED49F

10(1
34478+74.)*8B,--7B+,4
I5 67MD:75 8435 6DF:4997:ED9Y5 I95 I337FE735 83415 EK75 FZFE715 D95 EK75 7M79E5 485 I337FE735 8IDG037O5 E4
H37M79E5I5H73FDFE79E58I0GE5495EK75FZFE715I965E45YDM75MDFD;G75D96D:IED495485EK758IDG765I337FE73
!"'%555<G7I3D9Y5 485 EK75 8I0GE5 :03379E5 EK340YK5 EK75 I337FE735 603D9Y5 6DF:4997:ED495 Y7973IGGZ5 DF5 94E5 I5 809:ED495 485 EK7
67MD:7Q

10(Y
+=C7.+78+8.K)78*E-.+78+8L
E7FEF5 JKD:K5 I375 1I675 0H495 EK75 :41HG7ED495 485 EK75 67M7G4H179E5 485 I5 97J5 I337FE735 67FDY95 E4
7FEI;GDFK5 37H37F79EIEDM75 H738431I9:75 I965 E45 67149FE3IE75 :41HGDI9:75 JDEK5 EK75 37G7MI9E
FEI96I36Q5"9:751I67O5EK7F75E7FEF59776594E5;7537H7IE76509G7FF5EK7567FDY95DF5:KI9Y765F45IF5E4
146D8Z5DEF5H738431I9:7Q5&95F0:K5I5:IF7549GZ5EK7537G7MI9E5E7FEF597765;7537H7IE76

10((
4,6+*-7.+78+8
E7FEF51I6754957I:K5I337FE73O5435495HI3EF5I9651IE73DIGFO5IF537V0D376O5E4579F0375EKIE5EK75H3460:E
177EF5EK7567FDY95FH7:D8D:IED49F

10([
3BB7C+3-B7.+78+8
E7FEF5JKD:K5 I3751I675JK795 DE5 KIF5 ;7795IY37765;7EJ7795 EK751I908I:E03735 I965 EK75 H03:KIF73
EKIE5EK75I337FE73F543537H37F79EIEDM75FI1HG7F5485I95436735I375E45;75E7FE76

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5R-5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

10($..."-N7@,CC7.7+.3*@7++78

10($0/
7-N7@,CC7
2G2179E5DF4GI9E57TE739756W095HI3I8406375V0D5H34:0375 GI5 GDY97567580DE7592:7FFID3757E5H34EXY75 G7F
2G2179EF5D9E7397F5:49E375G751DGD70579MD3499I9E
!"'%55 h975 79M7G4HH75 H70E5 cE375 :49FEDE0275 675 HG0FD703F5 2G2179EF5 IFF03I9E5 GI5 32FDFEI9:75 12:I9DV075 7E5 GI
H34E7:ED495:49E375G751DGD70579MD3499I9EQ

10($01..
3*@7++7
2G2179E5DF4GI9E5FIDGGI9E5675GU79M7G4HH7567FED925P5795I0Y179E735GI5GDY97567580DE7

10(\..
C3435,6)47.;.7-N7@,CC7.8=-+H?+*A67
M4D35HI3IY3IHK75,Q>-

10(]..
*-)*B3+764.)7.)?536+
6DFH4FDED85 67FED925 P5 6499735 0975 D96D:IED495 675 GI5 628IDGGI9:75 6W095 HI3I8406375 1IDF5 V0D5 975 G7
62:4997:E75HIF560532F7I0

10(&..
543B+*,-.?@7B+4*A67
H43ED495675HI3I8406375649E5 :KI:097567F57TE321DE2F5 F75 E731D975HI3509752G7:E34675F401DF75 I0
1DGD70579MD3499I9E
!"'%55 h97583I:ED4952G7:E3DV0757FE5D679EDV075P50975�2G2179E5675HI3I840637�5E7GG75V075628D9D75795,Q>Q

10[%..
543B+*,-.>?B3-*A67
H43ED495675HI3I8406375P5GWD9E23D7035675GIV07GG750956DFH4FDED8512:I9DV07571Hc:K75G7562HGI:7179E
ITDIG567F532FDFEI9:7F

10[/..
C3435,6)47.8,68.7-N7@,CC7.>?+3@@*A67.;.*8,@3+*,-.E3b7687.KC3435,6)47.J@*-)?L
HI3I8406375 P5 4TZ675 12EIGGDV07O5 F40F5 79M7G4HH75 12EIGGDV075 7E5 P5 DF4GIED495 YI_70F7O5 FI9F
2:GIE7035F23D75405HI3IGGXG75D9E2Y32O5371HGD56W095YI_5I0E375V075675GWID3
!"'%5.55 )I5H37FFD495605YI_57FE5KI;DE07GG7179E5F0H23D70375P5.5;I35�5.-kSIQ

!"'%5,55 SI3I84063750EDGDF256I9F5G7F5IHHI37DGGIY7F5P5DF4GIED495YI_70F7

10[1..
C3435,6)47.)6.+=C7.)?J4,BH3J@7.KC3435,6)47.)?J4,BH3J@7L
HI3I8406375 IFF71;G25 6I9F5 0975 79M7G4HH75 DF4GI9E75 405 ;GD96275 IFF03I9E5 GWDF4GIED495 605 FZFEX17O
67FED925P5cE375D9FEIGG256I9F5097579:7D9E75H4035IFF03735GI5H34E7:ED49567F51IE23D7GF57E567F532F7I0T
6756DFE3D;0ED49Q5)7F5:4997TD49F52G7:E3DV07F5H70M79E5cE375IFF0327F5HI35095:49EI:E5YGDFFI9E5405HI3
MDFF73D7z5:7H796I9EO5E40F5G7F5HI3I840637F562;34:KI;G7F5F753I::43679E5K43F5E79FD49
!"'%55 )W0EDGDFIED495675HI3I840637F562;34:KI;G7F57FE50975H3IEDV075:4110975795%034H7Q

10[Y..
C3435,6)47.;.43BB,4)74.864.C4*87.KC3435,6)47.C,64.C4*87L
HI3I8406375149E256I9F5097579M7G4HH75;GD9627O5IFF03I9E5 GWDF4GIED495605FZFEX1757E5 GI5:49ED90DE2
605;GD96IY75P5 GI5 E7337O57E5 67FED925P5cE375 D9FEIGG256I9F5 097579:7D9E75 H4035 IFF03735 GI5 H34E7:ED49
67F51IE23D7GF57E567F532F7I0T56756DFE3D;0ED49579E7332F5405149E2F5F035H4E7I0T
!"'%5.55 )I5HG0HI3E567F5HI3I840637F5H4035H3DF75F753I::43679E5F40F5E79FD49Q

!"'%5,55 )7F5HI3I840637F5H4035H3DF75F49E5:403I1179E50EDGDF2F5I0T5h*(Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5R.5f

10($...c,68*-E.3-).8H7)8

10($0/
H,68*-E
7TE739IG5 D9F0GIED9Y5 HI3E5 485 I95 I337FE73O5 JKD:K5 H34MD67F5 EK75 97:7FFI3Z5 :377HIY75 6DFEI9:75 I96
H34E7:EF5EK75D9E739IG5HI3EF583415EK7579MD349179E
!"'%55 (5 K40FD9Y5 1IZ5 :49FDFE5 485 F7M73IG5 HI3EF5 H34MD6D9Y5 17:KI9D:IG5 FE379YEK5 I965 H34E7:ED495 IYID9FE5 EK7
79MD349179EQ

10($01
8H7)
D9F0GIED9Y5HI3E5H34L7:ED9Y583415EK75K40FD9YO5D9E796765E45D9:37IF75EK75:377HIY756DFEI9:7

10(\
C,@=>74.H,687).864E7.34478+74
F775F0;:GI0F75,Q>-Q

10(]
536@+.*-)*B3+,4
67MD:75 D9E796765 E45 H34MD675 I95 D96D:IED495 EKIE5 EK75 I337FE735 DF5 8I0GEZO5 I965 JKD:K5 647F5 94E
6DF:4997:E5EK75I337FE73583415EK75FZFE71

10(&
7@7B+4*B3@.6-*+
H43ED495 485 I95 I337FE735 D95 JKD:K5 7I:K5 7965 485 EK75 09DE5 DF5 E731D9IE765 JDEK5 I95 7G7:E34675 JKD:K5 DF
7TH4F765E45EK757TE739IG579MD349179E
!"'%55 (957G7:E3D:IG509DE5DF5D679ED:IG5E45I5�09DE5485I95I337FE73�5IF5678D9765D95,Q>Q

10[%
>7BH3-*B3@.6-*+
H43ED495 485 I95 I337FE735 D95 JKD:K5 EK75 37FDFE43F5 JDEKD95 EK75 09DE5 I375 17:KI9D:IGGZ5 37FE3ID9765 8341
14MD9Y5D95I95ITDIG56D37:ED49

10[/
E38'*-86@3+7).>7+3@.7-B@,87).864E7.34478+74.KV#D'34478+74L
YIF/D9F0GIE765 17EIG/79:G4F765 17EIG/4TD675 F03Y75 I337FE735 JDEK40E5 I9Z5 D9E7Y3IE765 F73D7F5 43
HI3IGG7G5FHI3b5YIHFO58DGG765JDEK5YIF54EK735EKI95ID3
!"'%5.55 'K75YIF5H37FF0375DF59431IGGZ5KDYK735EKI95.5;I35�5.-kSIQ

!"'%5,55 (5F03Y7/I337FE7350F765D95YIF/D9F0GIE765FJDE:KY7I3Q

10[1
34478+74.9.87C343J@7.+=C7.K87C343J@7.34478+74L
I337FE735IFF71;G765 D95I95 D9F0GIE765435 F:3779765K40FD9Y5H34MD6D9Y5FZFE715 D9F0GIED49O5 D9E79676
E45 ;75 D9FEIGG765 D95 I95 79:G4F0375 8435 EK75 H34E7:ED495 485 6DFE3D;0ED495 7V0DH179E5 I965 FZFE71FQ
%G7:E3D:IG5 :4997:ED495 1IZ5 ;75 1I675 ;Z5 FGD6D9Y5 :49EI:E5 435 ;Z5 ;4GE765 67MD:7Fz5 K4J7M73O5 IGG
F7HI3I;G75I337FE73F5I37567I6;37Ib5I337FE73F
!"'%55 *7HI3I;G75I337FE7350F75DF5:411495%034H7I95H3I:ED:7Q

10[Y
34478+74.9.)73)54,-+.+=C7.K)73)54,-+.34478+74L
I337FE735 IFF71;G765 D95 I5 FKD7G6765 K40FD9Y5 H34MD6D9Y5 FZFE715 D9F0GIED495 I965 :4960:EDM75 Y34096
FKD7G6O5 D9E796765 E45 ;75 D9FEIGG765 D95 I95 79:G4F0375 8435 EK75 H34E7:ED495 485 09673Y340965 I965 HI6
1409E7656DFE3D;0ED4957V0DH179E5I965:D3:0DEF
!"'%5.55 $4FE567I68349E5I337FE73F5I375G4I6;37Ib5I337FE73FQ

!"'%5,55 +7I68349E5I337FE7350F75DF5:411495hQ*Q(Q5H3I:ED:7Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5R,5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

10[(..
C3435,6)47.87.43BB,4)3-+.H,48.+7-8*,-
HI3I8406375H40MI9E5cE375:4997:E257E562:4997:E25605:D3:0DE5F70G7179E5 G43FV075:7G0D/:D57FE5K43F
E79FD49

10[[..
C3435,6)47.87.43BB,4)3-+.8,68.+7-8*,-
HI3I8406375H40MI9E5cE375:4997:E257E562:4997:E25G43FV075G75:D3:0DE57FE5F40F5E79FD49Q

10[$..
C3435,6)47.)6.+=C7.*>>74E?.KC3435,6)47.*>>74E?L
HI3I840637567FED925P5cE375D1173Y256I9F5095GDV0D675DF4GI9E

10[\
B,643-+.388*E-?.)7.)?53*@@3-B7.7-.B*4B6*+.,6N74+.C,64.C3435,6)47.*>>74E?
9DM7I05 675 :403I9E5 675 628I0E5 I0/67GP5 60V07G5 G75 HI3I8406375 7FE5 62:GI325 F75 17EE375 795 :D3:0DE
40M73E5IH3XF5628IDGGI9:7

10[]
B,643-+.388*E-?.)7.)?53*@@3-B7.7-.B,64+'B*4B6*+.C,64.C3435,6)47.*>>74E?
9DM7I05675:403I9E5675628I0E5I0/67FF40F560V07G5 G75HI3I84063757FE562:GI325F7517EE375795:403E/
:D3:0DE5IH3XF5628IDGGI9:7
!"'%55 )7F5 628D9DED49F5 ,QkN5 7E5 ,QkC5 F49E5 H32GD1D9ID37F5 7E5 F49E5 F0F:7HED;G7F5 6WcE375 371HGI:27F5 HI35 67F5 628D9DED49F
HG0F5Y2923IG7FQ

10[&..
C3435,6)47.;.7-N7@,CC7.7-.C,4B7@3*-7
HI3I8406375 0EDGDFI9E5 GI5 H43:7GID975 :41175 1IE23DI05 6U79M7G4HH7O5 IM7:5 67F5 8DTIED49F5 7E5 09
FZFEX1756U2EI9:K2DE2

10$%..
C3435,6)47.;.7-N7@,CC7.8=-+H?+*A67
HI3I84063750EDGDFI9E567F51IE23DI0T5FZ9EK2EDV07F57E5:41H4FDE7F5H4035GU79M7G4HH7O5IM7:567F58DTIED49F
!"'%55 +7F5 :49:7HED49F5 IM7:5 095 M4G0175 675 YI_5 D9E73975 F49E5 H4FFD;G7FQ5 )U2EI9:K2DE25 H70E5 cE375 IFF03275 HI35 G7
1IE23DI05FZ9EK2EDV075G0D/1c175405GU0EDGDFIED4956U095FZFEX175F2HI32Q

10$/..
>,>7-+.)7.5@7<*,-
843:75K43D_49EIG75IHHGDV0275F035 GU79M7G4HH75605HI3I840637510GEDHGD275HI35 GI56DFEI9:75M73ED:IG7579E37
GU71;IF75[9DM7I05G75HG0F5;IF5675GI5:4GG737EE7\5675GU79M7G4HH757E5G75H4D9E56UIHHGD:IED495675GI5843:7

10$1..
755,4+.7-.+_+7
843:75H73H796D:0GID375P5GUIT75G49YDE06D9IG5605HI3I840637517F03275I059DM7I05675F495IT7

10$Y..
755,4+.)7.+,48*,-
:KI:0975 67F5 843:7F5 K43D_49EIG7F5 IHHGDV027F5 795 HI3ED75 KI0E75 675 GU79M7G4HH75 6U095 HI3I840637
D9FEIGG25795H4FDED495M73ED:IG7O5V0D5975FUIHHGDV079E5HIF5F035F495IT75G49YDE06D9IG

10$(..
755,4+.;.@3.46C+647
843:75H73H796D:0GID375P5GUIT75G49YDE06D9IG56U095HI3I8406375P579M7G4HH75H43:7GID97O5V0D5H34M4V07
GI530HE037512:I9DV075675F49579M7G4HH7

10$[..
@*>*+7.)7.)?E43)3+*,-
MIG7035 GI5 HG0F5 8ID;G75 675 GI5 843:75 H73H796D:0GID375 P5 GUIT75 G49YDE06D9IG5 6U095 HI3I8406375 P
79M7G4HH75FZ9EK2EDV07O5V0D5H34M4V075GI530HE037512:I9DV075675F49579M7G4HH7

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5RR5f

10[(
)73)J473^.34478+74
I337FE735JKD:K5:I95;75:4997:E765I9656DF:4997:E76583415EK75:D3:0DE549GZ5JK795EK75:D3:0DE5 DF567/
7973YDF76

10[[
@,3)J473^.34478+74
I337FE735JKD:K5:I95;75:4997:E765I9656DF:4997:E765JK795EK75:D3:0DE5DF57973YDF76

10[$
34478+74.9.@*A6*)'*>>7487).+=C7.K@*A6*)'*>>7487).34478+74L
I337FE73567FDY9765E45;75D1173F765D95I95D9F0GIED9Y5GDV0D6

10[\
53*@',C7-.B6447-+.43+*-E.5,4.@*A6*)'*>>7487).34478+74
8I0GE5:03379E5G7M7G5I;4M75JKD:K5EK75I337FE735DF5:GID1765E457M4GM75D9E45I954H795:D3:0DE50H4958IDG037

10[]
53*@'8H,4+.B6447-+.43+*-E.5,4.@*A6*)'*>>7487).34478+74
8I0GE5:03379E5G7M7G5;7G4J5JKD:K5EK75I337FE735DF5:GID1765E457M4GM75D9E45I5FK43E/:D3:0DE50H4958IDG037
!"'%55 +78D9DED49F5,QkN5I965,QkC5I375H37GD1D9I3Z5I9651IZ5;75F0H73F76765;Z514375Y7973IG5678D9DED49FQ

10[&
C,4B7@3*-.H,687).34478+74
I337FE7350FD9Y5H43:7GID95IF5K40FD9Y51IE73DIGO5JDEK58DEED9YF5I965F7IGD9Y5FZFE71F

10$%
C,@=>74.H,687).34478+74
I337FE7350FD9Y5H4GZ173D:5I965:41H4FDE751IE73DIGF58435K40FD9YO5JDEK58DEED9YF
!"'%55 +7FDY9F5JDEK5I9579:G4F765YIF5M4G0175I375H4FFD;G7Q5*7IGD9Y51IZ5;75I::41HGDFK765;Z50F75485 EK75H4GZ173D:
1IE73DIG5DEF7G85435;Z5I5F7HI3IE75F7IGD9Y5FZFE71Q

10$/
J7-)*-E.>,>7-+
K43D_49EIG5 843:75I:ED9Y5495 EK75I337FE735K40FD9Y510GEDHGD765;Z5 EK75M73ED:IG5 6DFEI9:75;7EJ7795 EK7
1409ED9Y5;IF75[G4J735G7M7G5485EK758GI9Y7\5485EK75I337FE735K40FD9Y5I965EK75H4D9E5485IHHGD:IED49548
EK75843:7

10$1
+74>*-3@.@*-7.5,4B7
843:75H73H796D:0GI35E45EK75G49YDE06D9IG5ITDF5485EK75I337FE73517IF03765IE5EK75:79E375GD975485EK75I337FE73

10$Y
+,48*,-3@.@,3)*-E
7I:K5K43D_49EIG5 843:75IE5 EK75 E4H5485I5M73ED:IG51409E765I337FE735K40FD9Y5JKD:K5 DF594E5IHHGD765 E4
EK75G49YDE06D9IG5ITDF5485EK75I337FE73

10$(
J473^*-E.@,3)
843:75 H73H796D:0GI35 E45 EK75 G49YDE06D9IG5 ITDF5 485 I5 H43:7GID95 K40F765 I337FE735 G7I6D9Y5 E4
17:KI9D:IG58IDG0375485EK75I337FE735K40FD9Y

10$[
)3>3E7.@*>*+
G4J7FE5 MIG075 485 I5 843:75 H73H796D:0GI35 E45 EK75 G49YDE06D9IG5 ITDF5 485 I5 H4GZ1735 K40F765 I337FE73
G7I6D9Y5E4517:KI9D:IG58IDG0375485EK75I337FE735K40FD9Y

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5R@5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

10$$..
755,4+.>3<*>3@.3)>*88*J@7.7-.874N*B7.KF2DdL
843:75 H73H796D:0GID375 GI5 HG0F5 2G7M275 IHHGDV0275 F035 GUIT75 G49YDE06D9IG5 6U095 HI3I8406375 P
79M7G4HH75 FZ9EK2EDV075 V0D5 F4DE5 I61DFFD;G75 795 F73MD:75 FI9F5 H34M4V0735 675 6411IY7F5 12:I/
9DV07F5I05HI3I840637

10$\..
755,4+.)=-3>*A67.>3<*>3@.3)>*88*J@7.7-.874N*B7.KF2UDdL
843:75 H73H796D:0GID375 GI5 HG0F5 2G7M275 IHHGDV0275 F035 GUIT75 G49YDE06D9IG5 6U095 HI3I8406375 P
79M7G4HH75H43:7GID975V0D57FE5I61DFFD;G75795F73MD:75H796I9E5675:403E7F5H23D467F5[HI357T71HG7
843:7F5 607F5 P5 67F5 :403I9EF5 675 :403E/:D3:0DEO5 :49E3ID9E7F5 FDF1DV07F\5 FI9F5 H34M4V0735 67
6411IY7F512:I9DV07F5I05HI3I840637

10$]..
755,4+.8+3+*A67.3)>*88*J@7.7-.874N*B7.K2DDdL
843:75 H73H796D:0GID375 IHHGDV0275 F035 GUIT75 G49YDE06D9IG5 6U095 HI3I8406375 P5 79M7G4HH75 H43:7GID97
V0D57FE5I61DFFD;G75795H731I979:75FI9F5H34M4V07356756411IY7F512:I9DV07F5I05HI3I840637

10$&..
?@?>7-+8.*-+74-78
2G2179EF532FDFED8F5P54TZ67512EIGGDV075IM7:5G703F5F0HH43EF

10\%..
?+3-BH?*+?.K36<.E3b.7+.;.@e736L
:IHI:DE256U095HI3I8406375P571Hc:K735 GU79E3275675:43HF52E3I9Y73F5I887:EI9E5F495:41H43E7179E
2G7:E3DV0757E=40512:I9DV07

R5 *%<'&"!5RA5&+%!'&a&<('&"!5%'5<)(**&a&<('&"!

Y0/. #)7-+*5*B3+*,-.)78.C3435,6)478

)7F5 HI3I840637F5 P5 4TZ67512EIGGDV075 64DM79E5 cE375 628D9DF5 I05 14D9F5 I05 14Z795 67F5 D96D:IED49F
F0DMI9E7F567MI9E58DY03735F0350975HGIV075HGI:275795H731I979:75F035G75HI3I840637A
f E79FD49567532YD175H731I979Ez
f E79FD495IFFDY927z
f 832V079:75941D9IG7O5FD57GG756D88X37567F5832V079:7F59431IG7FO5M4D35@Q,z
f :403I9E5941D9IG567562:KI3Y7z
f :403I9E5IFFDY925675 E79075I05 :403E/:D3:0DE5 795 bDG4I1HX37F5 [b(\Q5S4035 G7F5 HI3I840637F5 H403

G7FV07GF5I0:0975E79075795:403E/:D3:0DE59U7FE562:GI327O5GI51I3V075|f}564DE5cE375D96DV027z
f 9415605:49FE30:E70354051I3V0756758I;3DV07O5EZH757E537HX37F56WD679ED8D:IED495605HI3I8406375:41HG7Ez
f 37HX37F5 6WD679ED8D:IED495 675 GW71HGI:7179E5 675 GW2G2179E5 6I9F5 GWIFF71;GIY75 [H4035 G7F5 HI3I/

840637F5P5HG0FD703F52G2179EF509DV07179E\z
f I99275675:49FE30:ED49z
f 9012345 675 F23D75 [I0514D9F5 H4035 G7F5 HI3I840637F5 649E5 G7F5 E79FD49F5 IFFDY927F5 F49E5 F0H2/

3D7037F5P5>-5b^\
!"'%5 *D5GI56D179FD495675GI5HGIV075FDY9IG2EDV0757FE5F088DFI9E7O5DG57FE537:411I96256WZ58ID3758DY037352YIG7179EA

• 5 5 GI5:GIFF7567562:KI3Y75675 GDY975405 GWIHHI3E79I9:75I05 EZH7567F5HI3I840637F5H4035:403I9EF5675 840637
5 5 52G7M2FO5M4D35I997T75<z

• 55G759DM7I05675E79075F40F5H4GG0ED495675GW79M7G4HH7O5M4D35<%&5>-C.kQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5Rk5f

10$$
>3<*>6>.C74>*88*J@7.874N*B7.@,3).KF2DdL
Y37IE7FE5843:75H73H796D:0GI35E45EK75G49YDE06D9IG5ITDF5485I5H4GZ1735K40F765I337FE73O5IGG4J765E45;7
IHHGD765603D9Y5F73MD:75JDEK40E5:I0FD9Y5I9Z517:KI9D:IG56I1IY75E45EK75I337FE73

10$\
>3<*>6>.C74>*88*J@7.)=-3>*B.874N*B7.@,3).KF2UDdL
Y37IE7FE5 843:75H73H796D:0GI35 E45 EK75 G49YDE06D9IG5ITDF5485I5H43:7GID95K40F765I337FE73O5IGG4J765 E4
;75 IHHGD765 603D9Y5 F73MD:75 8435 FK43E5 H73D46F5 [7QYQ5 FK43E/:D3:0DE5 :03379E5 843:7FO5 F7DF1D:5 FE37FF\
JDEK40E5:I0FD9Y5I9Z517:KI9D:IG56I1IY75E45EK75I337FE73

10$]
C74>*88*J@7.8+3+*B.874N*B7.@,3).K2DDdL
843:75 H73H796D:0GI35 E45 EK75 G49YDE06D9IG5 ITDF5 485 I5 H43:7GID95 K40F765 I337FE73O5 IGG4J765 E45 ;7
:49ED9040FGZ5IHHGD765603D9Y5F73MD:75JDEK40E5:I0FD9Y5I9Z517:KI9D:IG56I1IY75E45EK75I337FE73

10$&
*-+74-3@.C34+8
17EIG/4TD67537FDFE4357G7179EF5JDEK5F0HH43ED9Y5FE30:E037

10\%
873@.KE38fG3+74'+*EH+-788L
I;DGDEZ5 485 I95 I337FE735 E45 IM4D65 D9Y37FF5 485 1IEE735 I887:ED9Y5 EK75 7G7:E3D:IG5 I96=435 17:KI9D:IG
;7KIMD4035D9E45EK75I337FE73

R5 *%<'&"!5RA5&+%!'&a&<('&"!5(!+5<)(**&a&<('&"!

Y0/. Q4478+74.*)7-+*5*B3+*,-

$7EIG/4TD675F03Y75I337FE73F5FKIGG5;75D679ED8D765;Z5EK7584GG4JD9Y51D9D1015D98431IED495JKD:K5FKIGG
IHH7I35495I59I17HGIE75H731I979EGZ5IEEI:K765E45EK75I337FE73A

f :49ED9040F54H73IED9Y5M4GEIY7z
f 3IE765M4GEIY7z
f 3IE765837V079:ZO5D854EK735EKI954975485EK75FEI96I365837V079:D7FO5F775@Q,z
f 941D9IG56DF:KI3Y75:03379Ez
f 3IE765FK43E/:D3:0DE5JDEKFEI965:03379E5 D95 bDG4I1H737F5 [b(\Q5 a435 I337FE73F5 8435JKD:K5 945 FK43E/

:D3:0DE53IED9Y5DF5:GID176O5EK75FDY95�f�5FKIGG5;75D96D:IE76z
f EK751I908I:E0373WF59I175435E3I6751I3bO5EZH75I965D679ED8D:IED495485EK75:41HG7E75I337FE73z
f D679ED8D:IED495485EK75IFF71;GD9Y5H4FDED495485EK7509DE5[843510GED/09DE5I337FE73F549GZ\z
f EK75Z7I35485EK751I908I:E037z
f F73DIG5901;735[IE5G7IFE58435I337FE73F5JDEK53IE765M4GEIY75I;4M75>-5b^\Q

!"'%5 &85F088D:D79E5FHI:75DF5IMIDGI;G75EK759I17HGIE75FK40G65IGF45:49EID9A

• 55GD9756DF:KI3Y75:GIFF5435KDYK5GDYKE9D9Y560EZ5EZH7O5F775I997T5<z

•  :49EI1D9IED495JDEKFEI965G7M7G5485EK7579:G4F037O5F775&%<5>-C.kQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5R>5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

Y01. !@388*5*B3+*,-.)78.C3435,6)478

)7F5 HI3I840637F5 F49E5 :GIFF2F5 HI35 G7F5 MIG703F5 9431IG7F5 675 G703F5 :403I9EF5 941D9I0T5 67
62:KI3Y75 7E5 64DM79E5 32H496375 I05 14D9F5 I0T5 :496DED49F5 6W7FFIDF5 7E5 I0T5 :I3I:E23DFEDV07F5 67
849:ED4997179E5FH2:D8D27F56I9F5G75EI;G7I05.

!"'%555&G57TDFE75:D9V5EZH7F5675HI3I840637F5.-5---5(57E5,-5---5(O5V0D5F756D882379:D79E5HI35GWI1HGDE06757E5GI560327560
:403I9E5675:K4:5675G49Y075603275V0WDGF5H70M79E5F0HH43E73O5M4D35EI;G7I05@5795NQ@Q,Q

W3J@736./.9.!@388*5*B3+*,-.)78.C3435,6)478.7+.7883*8..\

g3@7648.-,4>3@78.)78.B,643-+8.-,>*-36<.)7.)?BH34E7.1L

1%.%%%.Q /%.%%%.Q [.%%%.Q 1.[%%.Q /.[%%.Q

.Q '79FD495IFFDY9275435[b^788\ R>-5�5435≤
Nk>

R5≤5435≤5R>- 435≤5.R, 435≤5R> ^4D3594E75R

,Q %FFID5675E79075675GWDF4GIED49
675GW79M7G4HH75605HI3I840637

NQ,Q>O5NQ,QN NQ,Q>O5NQ,QNO
NQ,QC

NQ,Q>O5NQ,QC NQ,Q>O5NQ,QC NQ,Q>O5NQ,QC

RQ %FFID5675M23D8D:IED495675GI5E79FD49
32FD607GG7

'I;G7I05rQ. 'I;G7I05rQ. 'I;G7I05rQ, 'I;G7I05rQ, 'I;G7I05rQ,

I\ %FFID5675M23D8D:IED495675GI5E79FD49
32FD607GG75I0T5:K4:F5675:403I9E
P58349E53ID67

NQRQ. NQRQ. NQRQ. NQRQ. NQRQ.

;\ %FFID5675M23D8D:IED495675GI5E79FD49
32FD607GG75I0T5:K4:F5675840637

NQRQ, NQRQ, NQRQ, NQRQ, NQRQ,

:\ %FFID5675M23D8D:IED495675GI5E79FD49
32FD607GG75I0T5:K4:F56751I9s0M37

NQRQR NQRQR !49
FH2:D8D2

!49
FH2:D8D2

!49
FH2:D8D2

@Q %FFID5675E79075I0T5:K4:F
675:403I9E5675G49Y07560327

NQ@Q, NQ@Q, NQ@QR NQ@QR !49
FH2:D8D2

kQ %FFID5675849:ED4997179E

I\ %FFID5675849:ED4997179E5I0T5:K4:F
675:403I9E5675Y3I9675I1HGDE067

!49
FH2:D8D2

NQkQ@
'I;G7I05>

NQkQ@
'I;G7I05>

NQkQ@
'I;G7I05>

NQkQ@
'I;G7I05>

;\ %FFID5675849:ED4997179E5I0T
F03E79FD49F56751I9s0M37

NQkQk
'I;G7I05@

NQkQk
'I;G7I05@

!49
FH2:D8D2

!49
FH2:D8D2

!49
FH2:D8D2

>Q <403;75675GI5E79FD495P5832V079:7
D960FE3D7GG75795849:ED495605E71HF

kQ.- kQ.- kQ.- kQ.- kQ.-

NQ %FFID5605GD1DE7035675H37FFD495[H403
G7F5HI3I840637F5109DF56W095GD1DE703
675H37FFD49\

kQ.. kQ.. kQ.. !49
FH2:D8D2

!49
FH2:D8D2

CQ +DFH4FDED8F567562:4997TD495[H4035G7F
HI3I840637F5109DF5675:7F56DFH4FDED8F\

kQ., kQ., kQ., kQ., kQ.,

?Q %FFID5675H4GG0ED49567F579M7G4HH7F (997T75a

.-Q5%FFID567562:KI3Y7F5HI3ED7GG7F5D9E7397F NQC NQC NQC NQC f

..Q5%FFIDF512:I9DV07F .R .R .R .R .R

.\ )7F5941;37F567F5GDY97F5,5P5CO5.-57E5..5F75328X379E5I0T5I3ED:G7F57E5HI3IY3IHK7F5675:7EE7594317Q
,\ +I9F5:73EID9F5HIZFO5DG57FE5KI;DE07G5675:GIFF735G7F5HI3I840637F5F7G495R5EZH7FA
f H4FE75H4035G7F5HI3I840637F5.-5---5(57E5,-5---5(z
f D9E73126DID3754056756DFE3D;0ED495H4035G7F5HI3I840637F5k5---5(z
f F7:496ID375H4035G7F5HI3I840637F5.5k--5(Q

R\ <7EE75YI1175675;IFF7F5E79FD49F57FE5P5GW2E067Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5RN5f

Y01. Q4478+74.B@388*5*B3+*,-

*03Y75I337FE73F5I375:GIFFD8D765;Z5EK7D35FEI96I365941D9IG56DF:KI3Y75:03379EF5I965EK7Z5FKIGG5177E
IE5G7IFE5EK75E7FE537V0D37179EF5I965H738431I9:75:KI3I:E73DFED:F5FH7:D8D765D95EI;G75.Q

!"'%555a435 EK75 .-5---5(5 I965 ,-5---5(5 I337FE73F5 EK7375 I375 8DM75 EZH7F5 6D887379EDIE765 ;Z5 EK75 I1HGDE0675 I965 EK7
603IED495485EK75G49Y5603IED495:03379E5JKD:K5EK7Z5I375:IHI;G75485JDEKFEI96D9YO5F775EI;G75@5D95NQ@Q,Q

W3J@7./.9.Q4478+74.B@388*5*B3+*,-.3-).+78+.47A6*47>7-+8..\

D+3-)34).-,>*-3@.)*8BH34E7.B6447-+.1L

1%.%%%.Q /%.%%%.Q [.%%%.Q 1.[%%.Q /.[%%.Q

.Q #IE765M4GEIY75435[b^31F\ R>-5�5435≤5Nk> R5≤5435≤5R>- 435≤5.R, 435≤5R> *77594E75R

,Q &9F0GIED495JDEKFEI965E7FEF
495EK75I337FE735K40FD9Y

NQ,Q>O5NQ,QN NQ,Q>O5NQ,QNO
NQ,QC

NQ,Q>O5NQ,QC NQ,Q>O5NQ,QC NQ,Q>O5NQ,QC

RQ #7FD60IG5M4GEIY75E7FE 'I;G75rQ. 'I;G75rQ. 'I;G75rQ, 'I;G75rQ, 'I;G75rQ,

I\ *E77H5:03379E5D1H0GF7537FD60IG
M4GEIY75E7FE

NQRQ. NQRQ. NQRQ. NQRQ. NQRQ.

;\ )DYKE9D9Y5D1H0GF7537FD60IG
M4GEIY75E7FE

NQRQ, NQRQ, NQRQ, NQRQ, NQRQ,

:\ *JDE:KD9Y5D1H0GF7537FD60IG
M4GEIY75E7FE

NQRQR NQRQR !4E
37V0D376

!4E
37V0D376

!4E
37V0D376

@Q )49Y5603IED495:03379E5D1H0GF7
JDEKFEI965E7FE

NQ@Q, NQ@Q, NQ@QR NQ@QR !4E
37V0D376

kQ "H73IED9Y560EZ5E7FE

I\ oDYK5:03379E5D1H0GF754H73IED9Y
60EZ5E7FE

!4E
37V0D376

NQkQ@
'I;G75>

NQkQ@
'I;G75>

NQkQ@
'I;G75>

NQkQ@
'I;G75>

;\ *JDE:KD9Y5F03Y754H73IED9Y560EZ5E7FE NQkQk
'I;G75@

NQkQk
'I;G75@

!4E
37V0D376

!4E
37V0D376

!4E
37V0D376

>Q S4J735837V079:Z5M4GEIY75M73F0F
ED175:03M7

kQ.- kQ.- kQ.- kQ.- kQ.-

NQ S37FF037537GD785[JK7958DEE765JDEK
37GD78567MD:7\

kQ.. kQ.. kQ.. !4E
37V0D376

!4E
37V0D376

CQ (337FE7356DF:4997:E435[JK7958DEE76\ kQ., kQ., kQ., kQ., kQ.,

?Q S4GG0E765K40FD9Y5E7FE (997T5a

.-Q5&9E739IG5HI3EDIG56DF:KI3Y75E7FE NQC NQC NQC NQC f

..Q5$7:KI9D:IG5E7FEF .R .R .R .R .R

.\ !01;73F5D9534JF5,5E45CO5.-5I965..5378735E45:GI0F7F5I965F0;:GI0F7F5D95EKDF5FEI96I36Q
,\ &95F4175:409E3D7F5DE5DF5:0FE41I3Z5E45:GIFFD8Z5I337FE73F5IFA
f FEIED4958435.-5---5(5I965,-5---5(5I337FE73Fz
f D9E73176DIE754356DFE3D;0ED4958435k5---5(5I337FE73Fz
f F7:496I3Z58435.5k--5(5I337FE73FQ

R\ 'KDF5G4J5M4GEIY753I9Y75DF5096735:49FD673IED49Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5RC5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

@5 *%<'&"!5@A5<(#(<'i#&*'&jh%*5(**&d!i%*

(0/. W7-8*,-8.388*E-?78.-,4>3@78

)7F5 E79FD49F5IFFDY927F59431IG7F5 [795bDG4M4GEFO5MIG7035788D:I:7\567F5HI3I840637F5F49E5 FH2:D8D27F
6I9F5G75EI;G7I05,5IM7:567F52:K7G49F5675E79FD495:49FEI9EF56I9F5G7F5YI117F5675E79FD495FH2:D8D27FA

.W3J@736.1.9."BH7@,-8.)7.+7-8*,-8.388*E-?78

V3>>78.)7.+7-8*,-.388*E-?7
b^5788D:I:7

"BH7@,-8.)7.+7-8*,-.388*E-?7
b^5788D:I:7

5555555�R
R f R-
R- f k@
k@ f ?>
?> f ,CC
,CC f R?>
R?> f Nk>

(5GW2E067
55.
55R
55>
.,
.C
,@

!"'%555+7F5 MIG703F5 675 E79FD495 IFFDY9275 I0E37F5 V075 :7GG7F5 D96DV027F5 :D/67FF0F5 H70M79E5 cE375 I61DF7F5 P5 :496DED49
V0W7GG7F5F4D79E567F510GEDHG7F5675>Q

(01. O4?A67-B78.388*E-?78.-,4>3@78

)7F5832V079:7F5IFFDY927F59431IG7F5F49E5k-5o_57E5>-5o_Q

(0Y. g3@7648.-,4>3@78.)78.B,643-+8.-,>*-36<.)7.)?BH34E7

)7F5 MIG703F5 9431IG7F5 67F5 :403I9EF5 941D9I0T5 675 62:KI3Y75 C=,-5 [M4D35 ,QR-\5 F49EA5 ,-5 ---5 (O
.-5---5(O5k5---5(O5,5k--5(57E5.5k--5(Q

(0(. !,-)*+*,-8.)7.874N*B7

(0(0/. !,-)*+*,-8.-,4>3@78.)7.874N*B7

)7F5 HI3I840637F5 :4984317F5 P5 GI5 H32F79E75 943175 64DM79E5 H40M4D35 849:ED499735 6I9F5 G7F5 :496D/
ED49F59431IG7F5675F73MD:75F0DMI9E7FA
I\ '71H23IE0375I1;DI9E75675GWID35:41H3DF7579E375f@-5t<57E5B@-5t<Q
;\ #IZ4997179E5F4GID37Q
!"'%555)7F57887EF56W0953IZ4997179E5F4GID3751ITD1IG5[.O.5bl=1,\5F49E5H3DF5795:41HE75795H32:KI088I9E5G75FH2:D179
7957FFID5 G43F567F57FFIDF5675 EZH7Q5*WDG5 7TDFE756WI0E37F5 F403:7F5675 :KIG7035 P5 H34TD1DE25 605HI3I840637O5 GW0EDGDFIED49560
HI3I840637564DE58ID375GW4;L7E56W095I::436579E375G75:49FE30:E70357E5G75:GD79EQ

:\ (GEDE067597562HIFFI9E5HIF5.5---51Q
6\ a32V079:75675GI5F403:756WIGD179EIED495795:403I9E5IGE739IED85:41H3DF7579E375@C5o_57E5>,5o_Q
7\ '79FD495 P5 832V079:75 D960FE3D7GG75 IHHGDV0275 675 8Iu495 :49ED9075 79E375 G7F5 ;4397F5 605 HI3I/

840637597562HIFFI9E5HIF5FI5E79FD49567532YD175H731I979EQ
8\ <496DED49F512:I9DV07F5[P5GW2E067\Q
Y\ <496DED49F5675H4GG0ED495[HIF5675H37F:3DHED495I:E07GG7179E\Q

(0(01. !,-)*+*,-8.3-,4>3@78.)7.874N*B7

)7F5 HI3I840637F5 67FED92F5 P5 67F5 0EDGDFIED49F5 6D882379E7F5 405 F401DF5 P5 6WI0E37F5 :496DED49F5 67
F73MD:75 V075 G7F5 :496DED49F5 9431IG7F5 H70M79E5 7TDY735 09752E0675 FH2:DIG75 H4035 G7035 :49:7HED49O
G7035 8I;3D:IED495 405 G7035 0EDGDFIED49Q5 )W0EDGDFIED495 675 GI5 H32F79E75 943175 795 :IF5 675 :496DED49F5 67
F73MD:75 I9431IG7F5 7FE5 F0L7EE75 P5 095 I::4365 79E375 G75 :49FE30:E7035 7E5 G75 :GD79EQ5 h975 GDFE75 67F
:496DED49F5I9431IG7F5675F73MD:75H4FFD;G7F57FE564992756I9F5GWI997T75(Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5R?5f

@5 *%<'&"!5@A5*'(!+(#+5#('&!d*

(0/. D+3-)34).43+7).N,@+3E78

*EI96I365 MIG07F5 485 3IE765 M4GEIY7F5 8435 I337FE73F5 [D95 bDG4M4GEF5 3Q1QFQ\5 I375 FH7:D8D765 D95 EI;G75 ,5 D9
7V0IG5M4GEIY75FE7HF5JDEKD95FH7:D8D765M4GEIY753I9Y7FA

W3J@7.1.9.D+7C8.,5.43+7).N,@+3E78

R3-E7.,5.43+7).N,@+3E7
b^53Q1QFQ

D+7C8.,5.43+7).N,@+3E7
b^53Q1QFQ

5555555�R
R f R-
R- f k@
k@ f ?>
?> f ,CC
,CC f R?>
R?> f Nk>

h96735:49FD673IED49
55.
55R
55>
.,
.C
,@

!"'%555"EK735MIG07F54853IE765M4GEIY751IZ5;75I::7HE76O5H34MD6765EK7Z5I37510GEDHG7F5485>Q

(01. D+3-)34).43+7).547A67-B*78

'K75FEI96I3653IE765837V079:D7F5I375k-5o_5I965>-5o_Q

(0Y. D+3-)34).-,>*-3@.)*8BH34E7.B6447-+8

'K75FEI96I365941D9IG5C=,-56DF:KI3Y75:03379EF5I37A5,-5---5(O5.-5---5(O5k5---5(O5,5k--5(5I96
.5k--5(O5F775,QR-Q

(0(. D74N*B7.B,-)*+*,-8

(0(0/. I,4>3@.874N*B7.B,-)*+*,-8

*03Y75I337FE73F5JKD:K5:4984315E45EKDF5FEI96I365FKIGG5;75F0DEI;G7584359431IG54H73IED495096735EK7
84GG4JD9Y59431IG5F73MD:75:496DED49FA

I\ (1;D79E5ID35E71H73IE0375JDEKD95EK753I9Y75485f@-5t<5E45B@-5t<Q
;\ *4GI353I6DIED49Q
!"'%555'K75 7887:EF5 4851ITD1015 F4GI35 3I6DIED495 [.O.5 bl=1,\5 KIM75 ;7795 EIb795 D9E45 I::409E5 ;Z5 H37K7IED9Y5 EK75 E7FE
FH7:D1795D95EK75EZH75E7FEFQ5&85EK7375I3754EK735K7IE5F403:7F597I35EK75I337FE73O5EK75IHHGD:IED495485 EK75I337FE735FKIGG5;7
F0;L7:E5E45I95IY377179E5;7EJ7795EK751I908I:E03735I965EK75H03:KIF73Q

:\ (GEDE067594E57T:776D9Y5.5---51Q
6\ a37V079:Z5485EK75IQ:Q5H4J735F0HHGZ594E5G7FF5EKI95@C5o_5I96594E57T:776D9Y5>,5o_Q
7\ S4J735 837V079:Z5 M4GEIY75 IHHGD765 :49ED9040FGZ5 ;7EJ7795 EK75 E731D9IGF5 485 EK75 I337FE735 94E

7T:776D9Y5DEF5:49ED9040F54H73IED9Y5M4GEIY7Q
8\ $7:KI9D:IG5:496DED49F5[096735:49FD673IED49\Q
Y\ S4GG0ED495:496DED49F5[94537V0D37179E5IE5EKDF5ED17\Q

(0(01. QJ-,4>3@.874N*B7.B,-)*+*,-8

*03Y75 I337FE73F5 F0;L7:E5 E45 4EK735 EKI95 9431IG5 IHHGD:IED495 435 F73MD:75 :496DED49F5 1IZ5 37V0D37
FH7:DIG5:49FD673IED495D9567FDY9O51I908I:E0375435IHHGD:IED49Q5'K750F75485EKDF5FEI96I365D95:IF7548
I;9431IG5 F73MD:75 :496DED49F5 DF5 F0;L7:E5 E45 IY377179E5 ;7EJ7795 EK75 1I908I:E03735 I965 EK7
H03:KIF73Q5(5GDFE5485H4FFD;G75I;9431IG5F73MD:75:496DED49F5DF5YDM795D95I997T5(Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5@-5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

k5 *%<'&"!5kA5S#%*<#&S'&"!*

[0/. W7-67.)*?@7B+4*A67.)7.@X7-N7@,CC7.)6.C3435,6)47

)W79M7G4HH75605HI3I840637O57FFIZ275F0DMI9E5NQ,O564DE5F0HH43E735G7F5E79FD49F5F0DMI9E7FA

f !DM7I05675H34E7:ED495I0T5:K4:F56758406375[M4D35,QR?\510GEDHGD25HI35.ORQ
!"'%555)75 8I:E7035 675 .OR5 ED79E5 :41HE75 67F5 MI3DIED49F5 67F5 :496DED49F5 IE14FHK23DV07F5 7E5 67F5 :403I9EF5 67
62:KI3Y75F0H23D703F5P5GI5MIG7035941D9IG7Q

f S4035G7F5HI3I840637F5.-5---5(57E5,-5---5(5IZI9E567F5E79FD49F5IFFDY927F5675,--5b^57E5HG0FO
9DM7I05675H34E7:ED495I0T5:K4:F56751I9s0M375[M4D35,QR?\510GEDHGD25HI35.O,kQ
!"'%555)75 8I:E7035 675 .O,k5 ED79E5 :41HE75 67F5 MI3DIED49F5 67F5 :496DED49F5 IE14FHK23DV07F5 7E5 67F5 :403I9EF5 67
62:KI3Y75F0H23D703F5I0T5MIG703F51ITD1IG7F5605EI;G7I05RO5M4D35NQRQRQ

f '79FD495 P5 832V079:75 D960FE3D7GG7O5 F40F5 HG0D75 H4035 G7F5 79M7G4HH7F5 675 HI3I840637F5 675 EZH7
7TE23D703O5P5F7:5H4035G7F579M7G4HH7F5675HI3I840637F5675EZH75D9E23D703Q

)7F5 79M7G4HH7F5 67F5 HI3I840637F5 .5 k--5 (O5 ,5 k--5 (5 7E5 k5 ---5 (O5 7E5 67F5 HI3I840637F5 H403
:403I9EF5 675 8406375 2G7M2F5 [I997T75 <\5 64DM79E5 F0HH43E735 H796I9E5 .5 1D90E75 0975 E79FD495 P
832V079:75 D960FE3D7GG75649E5 GI5MIG7035675:3cE757FE52YIG75I059DM7I05675H34E7:ED495I0T5:K4:F567
840637510GEDHGD25HI35-OCCQ

)7F5 79M7G4HH7F5 67F5 HI3I840637F5 .-5 ---5 (5 7E5 ,-5 ---5 (5 IZI9E5 67F5 E79FD49F5 IFFDY927F
D9823D7037F5P5,--5b^564DM79E5 F0HH43E735H796I9E5.51D90E750975 E79FD495 P5 832V079:75 D960FE3D7GG7
649E5 GI5 MIG7035 675 :3cE75 7FE5 2YIG75 I05 9DM7I05 675 H34E7:ED495 I0T5 :K4:F5 675 1I9s0M375 10GEDHGD2
HI35.O->Q

[01. W7-8*,-.)7.4?5?47-B7

)I5 E79FD495 675 3282379:75 675 :KIV075 HI3I8406375 64DE5 cE37517F03275 HI35 G75 :49FE30:E7035 H4035 G7
:403I9E56753282379:75V0WDG5I5:K4DFDO5M4D35>Q,Q5)I5MIG70351D9D1IG75675 GI5 E79FD495675 3282379:7560
HI3I8406375H4035G75:403I9E56753282379:750EDGDF25G43F567F57FFIDF5D96DMD607GF564DE5cE375FH2:D8D2757E
7GG7564DE58DY03735HI31D5G7F5D98431IED49F584039D7F5HI35G75:49FE30:E703Q

[0Y. W7-8*,-8.4?8*)67@@78

)75 ;0E5 67F517F037F5 67F5 E79FD49F5 32FD607GG7F5 7FE5 675 :499I{E375 G7F5 MIG703F51ITD1IG7F5 675 :7F
E79FD49F5 32FD607GG7F5 H4035 0975 :49:7HED495 6499275 7E5 H4035 E40F5 G7F5 :403I9EF5 7E5 84317F5 6W4967
FH2:D8D2FQ5 <7F5 MIG703F5 F49E5 6260DE7F5 605 32F0GEIE5 67F5 7FFIDF5 675 EZH75 ID9FD5 V075 675 GI5 MIG703
FH2:D8D2757E5H0;GD275HI35G75:49FE30:E7035H4035GI5E79FD49532FD607GG751ITD1IG75F40F5G75:403I9E567
:K4:567584063750EDGDF25G43F567F57FFIDF5D96DMD607GFQ

)I5 E79FD495 32FD607GG751ITD1IG756W095HI3I8406375675 EZH7564992O5H4035095:403I9E57E5 0975 84317
6W49675649927O57FE5:IG:0G27579510GEDHGDI9E5 GI5 E79FD49532FD607GG7567F583I:ED49F57FFIZ27F5 G43F567
GW7FFID5 675 EZH75 HI35 095 8I:E7035 6W2:K7GG75 FH2:D8DV07Q5 <75 8I:E7035 6W2:K7GG75 7FE5 2YIG5 I05 3IHH43E
79E375 GI5 E79FD495 32FD607GG751ITD1IG75 I9949:27O5 E7GG75 V0W7GG75 7FE5 :49E3�G275 H796I9E5 G7F5 7FFIDF
D96DMD607GFO57E5GI5E79FD49532FD607GG7517F03275F035G7F583I:ED49FO5H796I9E5G7F57FFIDF5675EZH7O5H403
G751c175:403I9E57E5GI51c1758431756W4967Q

!"'%555S4035 :73EID9F5 HI3I840637F5 649E5 GI5 E79FD495 IFFDY9275 7FE5 D9823D70375 P5 R>5 b^5 [M4D35 CQ.;\O5 495 H70EO5 H4035 :7
:IG:0GO5371HGI:735GI5E79FD49532FD607GG75HI35GI5E79FD4956753282379:7Q

[0(. U?BH34E78.C34+*7@@78.*-+74-78

)759DM7I0567562:KI3Y7F5HI3ED7GG7F5D9E7397F56I9F5G75HI3I840637O5 G43FV0UDG57FE5IGD179E25F40F5.O-k584DF
FI5E79FD495675F73MD:75H731I979EO564DE5cE375≤.-5H<Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5@.5f

k5 *%<'&"!5kA5#%jh&#%$%!'*

[0/. #-86@3+*,-.G*+H8+3-).,5.+H7.34478+74.H,68*-E

'K75I337FE735K40FD9Y5FKIGG5JDEKFEI965EK7584GG4JD9Y5M4GEIY7F5JK795E7FE765I::436D9Y5E45:GI0F75NQ,A

f 'K75GDYKE9D9Y5D1H0GF75H34E7:ED495G7M7G5485EK75I337FE73F5[F775,QR?\510GEDHGD765;Z5.ORQ
!"'%555'K75.OR58I:E435:4M73F5MI3DIED49F5D95IE14FHK73D:5:496DED49F5I9656DF:KI3Y75:03379EF5KDYK735EKI95941D9IGQ

f a435 .-5---5(5 I965 ,-5---5(5 I337FE73F5 JDEK5 3IE765 M4GEIY7F5 485 ,--5b^5 I965 I;4M7O5 FJDE:KD9Y
D1H0GF75H34E7:ED495G7M7G5485EK75I337FE735[F775,QR?\510GEDHGD765;Z5.O,kQ
!"'%555'K75 .O,k5 8I:E435 :4M73F5 MI3DIED49F5 D95 IE14FHK73D:5 :496DED49F5 I965 6DF:KI3Y75 :03379EF5 KDYK735 EKI95 EK7
1ITD1015MIG07F5485EI;G75RO5F775NQRQRQ

f S4J735837V079:Z5M4GEIY75 D95J7E5:496DED49F58435I337FE735K40FD9YF5 843540E644350F75I965 D9563Z
:496DED49F58435I337FE735K40FD9YF58435D9644350F7Q

o40FD9YF5485.5k--5(O5,5k--5(5I965k5---5(5I337FE73F5I965KDYK5GDYKE9D9Y560EZ5I337FE73F5[I997T5<\
FKIGG5 JDEKFEI965 I5 H4J735 837V079:Z5 M4GEIY75 JDEK5 I5 H7Ib5 MIG075 7V0IG5 E45 EK75 GDYKE9D9Y5 D1H0GF7
H34E7:ED495G7M7G510GEDHGD765;Z5-OCC58435I5603IED495485.51D90E7Q

o40FD9YF5 485 .-5---5(5 I965 ,-5---5(5 I337FE73F5 JDEK5 3IE765 M4GEIY7F5 G7FF5 EKI95 ,--5b^5 FKIGG
JDEKFEI965 I5 H4J735 837V079:Z5 M4GEIY75 JDEK5 I5 H7Ib5 MIG075 7V0IG5 E45 EK75 FJDE:KD9Y5 D1H0GF7
H34E7:ED495G7M7G510GEDHGD765;Z5.O->58435I5603IED495485.51D90E7Q

[01. R75747-B7.N,@+3E7

'K753787379:75M4GEIY754857I:K5I337FE735FKIGG5;7517IF03765;Z5EK751I908I:E03735IE5EK753787379:7
:03379E5F7G7:E765;Z5 EK751I908I:E0373O5F775>Q,Q5'K751D9D10153787379:75M4GEIY75485 EK75I337FE73
IE5 EK75 3787379:75 :03379E5 0F765 8435 340ED975 E7FEF5 FKIGG5 ;75 FH7:D8D765 I965 H0;GDFK765 D95 EK7
1I908I:E0373WF56IEIQ

[0Y. R78*)63@.N,@+3E78

'K75 H03H4F75 485 EK75 17IF037179E5 485 37FD60IG5 M4GEIY7F5 DF5 E45 4;EID95 EK75 1ITD1015 37FD60IG
M4GEIY7F58435I5YDM79567FDY958435IGG5FH7:D8D765:03379EF5I965JIM7FKIH7FQ5'K7F75I375673DM7658341
EK75 EZH75 E7FE56IEI5I965 83415 EK751ITD101537FD60IG5M4GEIY75IE5I5 GDYKE9D9Y5 D1H0GF75:03379E50F76
8435340ED975E7FEF5IF5FH7:D8D765I965H0;GDFK765;Z5EK751I908I:E0373Q

'K75 1ITD1015 37FD60IG5 M4GEIY75 485 I5 YDM795 I337FE735 67FDY95 8435 I9Z5 :03379E5 I965 JIM7FKIH75 DF
:IG:0GIE76583415EK7537FD60IG5M4GEIY75485F7:ED49F5E7FE765603D9Y5EZH75E7FEF510GEDHGD765;Z5I5FH7:D8D:
F:IG75 8I:E43Q5'KDF5F:IG75 8I:E435 DF57V0IG5 E45 EK75 3IED45485 EK7567:GI37651ITD1015 37FD60IG5 M4GEIY7O
IF5 :K7:b765 603D9Y5 EK75 340ED975 E7FEFO5 E45 EK7517IF03765 37FD60IG5 M4GEIY75 485 EK75 F7:ED49F5 IE5 EK7
FI175:03379E5I965JIM7FKIH7Q

!"'%555a435F4175I337FE73F5JDEK5I5 3IE765M4GEIY75 G7FF5 EKI95R>5b^5 [F775CQ.;\5 EK75 3787379:75 M4GEIY751IZ5;750F765 843
EKDF5:IG:0GIED495D9FE7I65485EK7537FD60IG5M4GEIY7Q

[0(. #-+74-3@.C34+*3@.)*8BH34E7

'K75D9E739IG5HI3EDIG56DF:KI3Y7F5D95EK75I337FE7357973YDF765IE5.O-k5ED17F5EK75:49ED9040F54H73IED9Y
M4GEIY75FKIGG5;75≤.-5H<Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5@,5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

[0[. W36<.)7.56*+7.)7.@e?+3-BH?*+?

S4035G7F5HI3I840637F5IM7:5M4G0175D9E73975675YI_57E5FZFEX175F2HI3256U2EI9:K2DE2O567F5EI0T567
80DE7567M349E5cE375FH2:D8D2F5:41175628D9DF5795CQ.56\57E5.RQNQ@Q

[0$. R?C34+*+*,-.)6.B,643-+.)3-8.@78.C3435,6)478.;.C@68*7648.B,@,--78

)75 :49FE30:E7035 64DE5 FH2:D8D735 GI5 MIG7035 1ITD1IG75 605 :403I9E5 6I9F5 0975 67F5 :4G4997F5 6W09
HI3I8406375V0D5795:41H43E75HG0FD703FO5M4D35CQ.7Q

[0\. D+3J*@*+?.+H74>*A67

(H3XF5 I::4365 79E375 G75 :49FE30:E7035 7E5 G75 :GD79EO5 DG5 7FE5 H4FFD;G75 6W7887:E0735 095 7FFID5 FH2:DIG5 67
FEI;DGDE25EK731DV07O5:4984312179E5P5CQ,Q,Q

[0]. W7-67.36.BH,B.)7.B,643-+.)7.@,-E67.)64?7

)7F5HI3I840637F564DM79E5F0HH43E73567F5:403I9EF5675G49Y075603275F0DMI9E5G7F5146IGDE2F562:3DE7F
H4035G7F57FFIDF5675EZH7O5M4D35NQ@Q

S4035 G7F5 HI3I840637F5 .-5 ---5 (5 7E5 ,-5 ---5 (O5 GI5 E79075 I0T5 :403I9EF5 675 G49Y075 603275 7FE
62149E3275 HI35 095 7FFID5 675 62:KI3Y75 675 GDY975 [M4D35 NQ@Q,\5 :4337FH496I9E5 P5 GI5 :GIFF75 67
62:KI3Y75675GDY975FH2:D8D275HI35GW0EDGDFIE703Q

S4035G7F5HI3I840637F5k5---5(57E5,5k--5(O5GI5E79075I0T5:403I9EF5675G49Y0756032757FE562149E327
HI350957FFID5I05:K4:5675G49Y07560327O5M4D35NQ@QRQ

)W7TI1795 MDF07G5 67F5 2:KI9EDGG49F5 IH3XF5 GW7FFID5 64DE5 32M2G735 GWI;F79:75 675 E40E75 E3I:75 67
H73843IED49O56WI143uIY7O56758DFF03754056WI0E37562E23D43IED495D1H43EI9E7567F532FDFEI9:7F5P54TZ67
12EIGGDV07Q

)I5 E79FD495 32FD607GG7517F03275 IMI9E5 7E5 IH3XF5 GW7FFID5 I05 :403I9E5 675 G49Y075603275 975 64DE5 HIF
IM4D35MI3D25675HG0F5675k5�Q

[0&. O,-B+*,--7>7-+.)78.C3435,6)478

)7F5 HI3I840637F5 64DM79E5 cE375 :IHI;G7F5 675 F0HH43E735 67F5 :49E3ID9E7F5 :41;D927F5 :41175 DG5 79
7TDFE75795F73MD:7z5:7:D57FE5:49E3�G25G43F567F57FFIDF5675849:ED4997179EO5M4D35NQkQ5<7F5:49E3ID9E7F
97564DM79E54::IFD4997359D562E23D43IED4959D571;IGG7179E5EK731DV07Q

)7F5 HI3I840637F5 .5 k--5 (O5 ,5 k--5 (O5 k5 ---5 (5 7E5 .-5 ---5 (5 :GIFF75 675 62:KI3Y75 .5 7E5 G7F
HI3I840637F5 H4035 :403I9EF5 675 8406375 2G7M2F5 [M4D35 I997T75 <\5 F49E5 :49E3�G2F5 HI35 GW7FFID5 67
849:ED4997179E5I0T5:K4:F5675:403I9E5675Y3I9675I1HGDE067O5M4D35NQkQ@57E58DY0375.5405<Q.Q

)7F5HI3I840637F5.-5---5(O5:GIFF7F567562:KI3Y75,57E5RO57E5G7F5HI3I840637F5,-5---5(O5:GIFF7F567
62:KI3Y75@57E5kO5 F49E5 :49E3�G2F5HI35 GW7FFID5675 849:ED4997179E5I0T5F03E79FD49F56751I9s0M37O
M4D35NQkQk57E58DY0375,Q

)75 HI3I8406375 I5 HIFF25 GW7FFID5 IM7:5 F0::XF5 FWDG5 7FE5 EK731DV07179E5 FEI;G7O5 FD5 GI5 E79FD49
32FD607GG75 17F03275 IMI9E5 7E5 IH3XF5 7FFID5 9WI5 HIF5 MI3D25 675 HG0F5 675 k5 �O5 7E5 FD5 GW7TI1795 67F
2:KI9EDGG49F5 7FFIZ2F5 975 17E5 795 2MD679:75 9D5 H73843IED49O5 9D5 :49E40397179EO5 9D5 8DFF0375 67F
32FDFEI9:7F5MI3DI;G7F5P54TZ67512EIGGDV07Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5@R5f

[0[. D73@.@73^.43+7

a435I337FE73F5 KIMD9Y5 I95 79:G4F765YIF5 M4G0175I965I5 F7HI3IE75 F7IGD9Y5 FZFE71O5 F7IG5 G7Ib5 3IE7F
FKIGG5;75FH7:D8D765IF5678D9765D95CQ.56\5I965.RQNQ@Q

[0$. !6447-+.)*8+4*J6+*,-.*-.3.>6@+*'B,@6>-.34478+74

'K751I908I:E03735FKIGG5 FH7:D8Z5 EK75KDYK7FE5MIG075485 EK75:03379E5 D95I5:4G0195485I510GED/:4G019
I337FE73O5F775CQ.7Q

[0\. WH74>3@.8+3J*@*+=

lK795 IY37765 ;7EJ7795 1I908I:E03735 I965 H03:KIF73O5 I5 FH7:DIG5 EK731IG5 FEI;DGDEZ5 E7FE5 1IZ5 ;7
H738431765I::436D9Y5E45CQ,Q,Q

[0]. d,-E.)643+*,-.B6447-+.*>C6@87.G*+H8+3-)

(337FE73F5FKIGG5JDEKFEI965G49Y5603IED495:03379EF5IF5:K7:b765603D9Y5EZH75E7FEFO5F775NQ@Q

a435 ,-5---5(5 I965 .-5---5(5 I337FE73F5 EK75 G49Y5 603IED495 JDEKFEI965 DF5 67149FE3IE765 ;Z5 I5 GD97
6DF:KI3Y75E7FE5[F775NQ@Q,\5JDEK5EK75GD9756DF:KI3Y75:GIFF5FH7:D8D765;Z5EK750F73Q

a435 k5---5(5 I965 ,5k--5(5 I337FE73F5 EK75 G49Y5 603IED495 JDEKFEI965 DF5 67149FE3IE765 ;Z5 I5 G49Y
603IED495D1H0GF75E7FEO5F775NQ@QRQ

^DF0IG5 7TI1D9IED495 485 EK75 E7FE5 FI1HG7F5 I8E735 EK75 E7FE5 FKIGG5 37M7IG5 945 7MD679:75 485 H09:E037O
8GIFK4M73O5:3I:bD9Y54354EK735FDY9D8D:I9E56I1IY75485EK7517EIG/4TD67537FDFE43FQ

'K75 37FD60IG5 M4GEIY7517IF03765 ;784375 I965 I8E735 EK75 G49Y5 603IED495 :03379E5 E7FE5 FKIGG5 94E5 KIM7
:KI9Y765;Z514375EKI95k5�Q

[0&. SC743+*-E.)6+=

(337FE73F5 FKIGG5 ;75 I;G75 E45 JDEKFEI965 EK75 :41;D9IED495 485 FE37FF7F5 I3DFD9Y5 D95 F73MD:75 IF
67149FE3IE765;Z5 EK754H73IED9Y560EZ5 E7FEFO5F775NQkQ5'K7F75FE37FF7F5FKIGG594E5:I0F756I1IY7543
EK731IG5309IJIZQ

a435.5k--5(O5,5k--5(O5k5---5(5I965.-5---5(5GD9756DF:KI3Y75:GIFF5.5I337FE73F5I965oDYK5)DYKE9D9Y
+0EZ5I337FE73F5 [F775I997T5<\O5 EKDF5 DF567149FE3IE765;Z5 EK75KDYK5:03379E5 D1H0GF754H73IED9Y560EZ
E7FEO5F775NQkQ@5I9658DY0375.5435<Q.Q

a435 .-5 ---5 (5 GD975 6DF:KI3Y75 :GIFF7F5 ,5 I965 R5 I965 ,-5---5(5 GD975 6DF:KI3Y75 :GIFF7F5 @5 I965 k
I337FE73FO5EKDF5DF567149FE3IE765;Z5EK75FJDE:KD9Y5F03Y754H73IED9Y560EZ5E7FEO5F775NQkQk5I9658DY0375,Q

'K75 I337FE735 KIF5 HIFF765 EK75 E7FE5 D85 EK731IG5 FEI;DGDEZ5 DF5 I:KD7M76O5 D85 EK75 37FD60IG5 M4GEIY7
17IF03765;784375I965I8E735EK75E7FE5DF594E5:KI9Y765;Z514375EKI95k5�O5I965D857TI1D9IED495485EK7
E7FE5FI1HG7F5I8E735 EK75 E7FE5 37M7IGF59457MD679:75485H09:E037O5 8GIFK4M735435 :3I:bD9Y5485 EK75949/
GD97I3517EIG/4TD67537FDFE43FQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5@@5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

[0/%. !343B+?4*8+*A67.)7.+7-8*,-.;.54?A67-B7.*-)68+4*7@@7.7-.5,-B+*,-.)6.+7>C8
)X6-.C3435,6)47

)75:49FE30:E703564DE5 D96DV0735 G7F560327F5I61DFFD;G7F56WIHHGD:IED4956756D882379E7F5MIG703F5675 GI
E79FD495P5832V079:75D960FE3D7GG75IH3XF5V075G75HI3I8406375IDE52E25H32:KI08825P5>-5t<57E5IDE5F0;D5GI
:49E3ID9E75 2973Y2EDV075 675 GW7FFID5 675 62:KI3Y75 675 GDY975 405 675 GW7FFID5 I05 :403I9E5 675 Y3I967
I1HGDE067O5F0DMI9E5G75:IFO5FI9F562E23D43IED49540571;IGG7179E5EK731DV07Q

<7F5 D96D:IED49F5 64DM79E5 cE375 H32F79E27F5 F40F5 843175 675 :403;7F5 675 GI5 E79FD495 P5 832V079:7
D960FE3D7GG75 795 849:ED495 605 E71HFO5 V0D5 64DM79E5 179ED499735 GWI;F43HED495 6W2973YD75 6075 I05 :K4:
IMI9E5IHHGD:IED495675:7EE75E79FD495P5832V079:75D960FE3D7GG7Q

!"'%5.555<7F5 :403;7F5 F49E5 92:7FFID37F5 H4035 G75 :K4DT5 675 GI5 E79FD495 IFFDY9275 605 HI3I8406375 795 849:ED495 67F
:I3I:E23DFEDV07F5 G4:IG7F5 605 32F7I05 E7GG7F5 V075 G7F5 F03E79FD49F5 675 8406375 7E5 675 1I9s0M37O5 7E5 G7F5 F03E79FD49F
E71H43ID37FQ

!"'%5,555"95H70E562E731D9735G7F5:403;7F5HI3567F5:IG:0GFQ

!"'%5 R555)I5 :403;75 67F5 F03E79FD49F5 E71H43ID37F5 64DE5 :40M3D35 GWD9E73MIGG75 675 E71HF5 :41H3DF5 79E375 -O.5 F7:49675 7E
,-5 1D90E7FQ5 S4035 G7F5 HI3I840637F5 67MI9E5 cE375 0EDGDF2F5 F035 67F5 32F7I0T5 P5 970E375 DF4G25 405 :41H79F25 HI35 ;4;D97
6W7TED9:ED495FI9F52GD1D9IED49567F5628I0EF5P5GI5E7337O5:7E5D9E73MIGG75675E71HF564DE5cE375H34G49Y25L0FV0WP5,@5K7037FQ

*WDG57FE5:49M790579E375 G75:49FE30:E70357E5 G75:GD79E5675H34:26735P5 GI5M23D8D:IED495675 GI5:403;7567
E79FD495 P5 832V079:75 D960FE3D7GG75 795 849:ED495 605 E71HFO5 495 64DE5 0EDGDF735 GI5 12EK4675 62:3DE75 P
GWI997T75+Q

[0//. !,64+'B*4B6*+

h95HI3I8406375H4035 G7V07G50975 E79075795 :403E/:D3:0DE5 7FE5 62:GI3275 HI35 G75 :49FE30:E7035 975 64DE
HIF5H34M4V073567530HE03757THG4FDM75795:IF5675628IDGGI9:7z5M4D35I997T75"Q

[0/1. U*8C,8*+*5.)7.)?B,--7<*,-

[0/10/. W7-67.)6.)*8C,8*+*5.)7.)?B,--7<*,-

)43FV0W095HI3I84063757FE5109D56W0956DFH4FDED8567562:4997TD495[D9E2Y325405F2HI32\O5:756DFH4FDED8
64DE5F0HH43E735FI9F5849:ED499735:KI:09567F57FFIDF5F0DMI9EFA

f 7FFID5I0T5:K4:F5675:403I9E5675G49Y07560327O5M4D35NQ>Q,Q.z
f 7FFID5675849:ED4997179EO5M4D35NQ>Q,Q,Q

[0/101. O,-B+*,--7>7-+.)6.)*8C,8*+*5.)7.)?B,--7<*,-

)75E71HF567537EI365I05849:ED4997179E560562:4997:E70357FE562E731D92O5:4984312179E5P5NQ>QRO
H4035 E34DF5MIG703F5675:403I9EQ5)756DFH4FDED8564DE5 IFF03735 :GID37179E50975F2HI3IED4957887:EDM757E
H731I979E7Q

[0/Y. 2478B4*C+*,-8.C,64.@78.?A6*C7>7-+8.36<*@*3*478.+7@8.A67.@78.?@?>7-+8.)7.4?C34+*+*,-

SIF5675H37F:3DHED49F5I:E07GG7179EQ

[0/(. "55,4+8.>?B3-*A678

)75:49FE30:E703564DE5FH2:D8D735 G7F578843EF51ITD1I0T5795 EcE75I61DFFD;G7F5 G43F5675 GUD9FEIGGIED4957E
795 F73MD:7O5 E7GF5 V075 67F5 78843EF5 675 8G7TD49O5 675 E43FD495 7E5 675 E3I:ED49Q5 )I5 E79075 P5 GU78843E5 67
8G7TD495[14179E56758G7TD49\564DE5cE375M23D8D275:4984312179E5P5.RQNQ,Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5@k5f

[0/%. 2,G74.547A67-B=.N,@+3E7.N74868.+*>7.BH343B+74*8+*B8.,5.3-.34478+74

'K751I908I:E03735FKIGG5F0HHGZ56IEI5495 EK75IGG4JI;G75 ED175603IED495485H4J735 837V079:Z5M4GEIY7
I965EK75:4337FH496D9Y5M4GEIY75MIG075JKD:K51IZ5;75IHHGD765E45EK75I337FE735I8E735EK75I337FE735KIF
;7795H37K7IE765E45>-5t<5I965F0;L7:E765E45EK75KDYK5:03379E5435 GD9756DF:KI3Y75:GIFF57973YZ560EZ
37FH7:EDM7GZO5JDEK40E56I1IY75435EK731IG5309IJIZQ

'KDF5 D98431IED495 FKIGG5 ;75 H37F79E765 IF5 H4J735 837V079:Z5 M4GEIY75 M73F0F5 ED175 :03M7F5 JDEK5 EK7
D1H0GF75 7973YZ5 :49F01HED495 H3D435 E45 EKDF5 H4J735 837V079:Z5 M4GEIY75 IHHGD:IED495 FEIE765 495 EK7
I;4M75179ED49765:03M7Q

!"'%5.5 *0:K5 :03M7F5 I375 97:7FFI3Z5 8435 EK75 F7G7:ED495 485 EK75 I337FE735 3IE765 M4GEIY75 67H796D9Y5 495 G4:IG5 FZFE71
:496DED49FO5F0:K5IF5GDYKE9D9YO5FJDE:KD9Y5I965E71H43I3Z54M73M4GEIY7FQ

!"'%5,555'K75:03M7F51IZ5;757FEI;GDFK765;Z5:IG:0GIED49Q

!"'%5R555'K75 E71H43I3Z5 4M73M4GEIY75 :03M75 FK40G65 :4M735 EK75 ED175 3I9Y75 83415 -O.5F5 E45 ,-51D9Q5 a435 I337FE73F5 E4
;750F765D95DF4GIE765970E3IG543537F49I9E57I3EK765FZFE71F5JDEK40E57I3EK58I0GE5:G7I3D9YO5EK75ED175FK40G65;757TE796765E4
,@5KQ

&85 M73D8D:IED495 485 EK75 H4J735 837V079:Z5 M4GEIY75 M73F0F5 ED175 :03M75 DF5 IY37765 0H495 ;Z5 EK7
1I908I:E03735I965EK75H03:KIF73O5EK75H34:76037567F:3D;765D95I997T5+5FKIGG5;750F76Q

[0//. DH,4+'B*4B6*+

(95 I337FE735 8435 JKD:K5 I5 FK43E/:D3:0DE5 3IED9Y5 DF5 :GID1765 ;Z5 EK75 1I908I:E03735 FKIGG5 94E5 8IDG5 D95 I
1I99735EKIE5:I0F7F5MD4G79E5FKIEE73D9Yz5F775I997T5"Q

[0/1. U*8B,--7B+,48

[0/10/. U*8B,--7B+,4.G*+H8+3-)

lK795I95I337FE735DF58DEE765435IFF4:DIE765JDEK5I56DF:4997:E43O5EKDF567MD:75FKIGG5JDEKFEI96O5JDEK40E
4H73IED9YO57I:K5485EK7584GG4JD9Y5E7FEFA

f G49Y5603IED495:03379E5D1H0GF75E7FEO5F775NQ>Q,Q.z
f 4H73IED9Y560EZ5E7FEO5F775NQ>Q,Q,Q

[0/101. U*8B,--7B+,4.,C743+*,-

'K75 ED17567GIZ5 8435 EK754H73IED495485 EK756DF:4997:E435 DF567E731D9765 8435 EK3775MIG07F5485 :03379E
I::436D9Y5E45NQ>QRQ5'K7375FKIGG5;75:G7I357MD679:754857887:EDM75I965H731I979E56DF:4997:ED495;Z
EK7567MD:7Q

[0/Y. R7A6*47>7-+8.5,4.36<*@*34=.7A6*C>7-+.86BH.38.E43)*-E.B,>C,-7-+8

!4537V0D37179E5IE5EKDF5ED17Q

[0/(. F7BH3-*B3@.@,3)8

'K751I908I:E03735FKIGG5FH7:D8Z5EK751ITD1015H731DFFD;G75E731D9IG5G4I6F537G7MI9E58435D9FEIGGIED49
I965 F73MD:7O5 F0:K5 IF5 :I9EDG7M73O5 E43V075 I965 E79FDG75 G4I6FQ5 'K75 :I9EDG7M735 G4I65 [;796D9Y
14179E\5FKIGG5;75E7FE765I::436D9Y5E45.RQNQ,Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5@>5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

>5 *%<'&"!5>A5<"!+&'&"!*5di!i#()%*5+W%ei<h'&"!5+%*5%**(&*

$0/. QCC347*@@3E7.)7.>78647.7+.C4?B*8*,-

)WIHHI37DGGIY7567517F037567M3I5FIEDF8ID375I0T57TDY79:7F5675 GI5<%&5>-->-/RQ5"95I617EE3I5V07
GI5H32:DFD49567F5MIG703F54;E7907F532H4965I0T5H37F:3DHED49F537GIEDM7F5I0T57FFIDFQ

*I085 D96D:IED495 :49E3ID37O5 E40F5 G7F5 7FFIDF5 P5 832V079:75 D960FE3D7GG75 64DM79E5 cE375 7887:E02F5 F40F
0975 E79FD495 IGE739IEDM75 IZI9E5 0975 832V079:75 :41H3DF75 79E375 @C5 o_5 7E5 >,5 o_5 7E5 0975 84317
6W49675H3IEDV07179E5FD90F4�6IG7Q

$01. F786478.)7.@3.+7-8*,-.)7.4?5?47-B7

)I5 E79FD495 675 3282379:75 6W095 HI3I8406375 [M4D35 ,QRk\5 7FE5 17F03275 I05 :403I9E5 675 3282379:7
[M4D35,QR@\5F03567F583I:ED49F57E567F52G2179EF5V0I965:7GI57FE592:7FFID37Q5<7EE7517F037564DE5cE37
7887:E0275 P5 0975 E71H23IE0375 I1;DI9E75 675 ,-5 t<5 �5 .k5 t<5 7E5 :7EE75 E71H23IE0375 64DE5 cE37
7937YDFE327Q

!"'%555"95 H70E5 :49FD623735 :41175 0975 IHH34TD1IED495 I::7HEI;G75 675 371HGI:735 GI5 MIG7035 675 :3cE75 675 GI
:41H4FI9E7532FDFEDM75605:403I9E5HI35GI5MIG7035D9FEI9EI9275605:403I9E5I0514179E5675GI5:3cE75675E79FD49Q

$0Y. "BH3-+*@@,-8.)78+*-?8.36<.7883*8

*I085H4035G7F5I3ED:G7F5:41H43EI9E50975D96D:IED495:49E3ID37O5E40F5G7F57FFIDF5F7349E57887:E02F5F03
G7F5 1c17F5 HI3I840637FO5 83I:ED49F5 405 2G2179EF5 6WIHHI37DGFQ5 <7F5 1IE23D7GF5 F7349E5 9708FO
H34H37FO5:41HGXE7179E5149E2F5 [HI357T71HG75IM7:5 G7F5I997I0T5675YI3675FWDGF5 F49E50EDGDF2F\57E
D9FEIGG2F56I9F567F5:496DED49F5FD10GI9E5G75HG0F58D6XG7179E5H4FFD;G75G7F5:496DED49F5675F73MD:7Q

*D5 G7F57FFIDF5F49E57887:E02F5F03567F583I:ED49FO5:7GG7F/:D567M349E537H3460D375G75:41H43E7179E567
E40F5 G7F5 HI3I840637F5 H4FFD;G7FO5 6I9F5 G7F5 GD1DE7F5 675 E4G23I9:75 605 :49FE30:E703O5 795 :75 V0D
:49:739750957FFID5HI3ED:0GD73Q

)7F5 2:KI9EDGG49F5 P5 :K4DFD35 H4035 GW7FFID5 675 62:KI3Y75 675 GDY975 [M4D35 NQ@Q,\5 7E5 GW7FFID5 67
849:ED4997179E5 [M4D35 NQk\5 64DM79E5 IM4D35 0975 MIG7035 675 E79FD495 675 3282379:75 2YIG75 P5 GI5 GD1DE7
1D9D1IG75675GI5YI1175675MI3DIED495D96DV0275HI35G75:49FE30:E703Q5+75HG0FO5H4035G7F5HI3I840637F
P5 HG0FD703F5 :4G4997FO5 495 64DE5 :49FD623735 GI5 MIG7035 GI5 HG0F5 2G7M275 675 GI5 32HI3EDED495 D92YIG75 60
:403I9EQ5%95M07567537FH7:E735:7EE757TDY79:7O5G7F5:496DED49F5F0DMI9E7F564DM79E5cE375371HGD7FA

I\ )75 3IHH43E5 79E375 GI5 E79FD495 IFFDY9275 605 HI3I8406375 :41HG7E5 7E5 GI5 E79FD495 IFFDY9275 675 GI
83I:ED495 7FE5 IHH7G251Q5 )75 M4G0175 67F5 MI3DFEI9:7F5 0EDGDF27F5 :41175 2:KI9EDGG49F5 6W7FFID5 97
64DE5 HIF5 cE375 F0H23D7035 I05 M4G01751D9D1IG5 675 GW79F71;G75 67F5 MI3DFEI9:7F5 0EDGDF2F5 6I9F5 G7
HI3I8406375:41HG7E56DMDF25HI351Q

;\ &G5 7FE5 F40KIDEI;G75 V075 GI5 E79FD495 675 3282379:75 675 GI5 83I:ED495 6W7FFID5 F4DE5 2YIG75 P5 R543=1O5 R
2EI9E5 G75 3IHH43E5 79E375 GI5 E79FD495 1D9D1IG75 675 3282379:75 605 HI3I8406375 7E5 FI5 E79FD49
IFFDY927Q5 *DO5 H4035 095 2:KI9EDGG495 6W7FFID5 6DFH49D;G7O5 43785 �5 R% 43=1O5 G75 8I:E7035 15 64DE5 cE37
3260DE5 795 :49F2V079:7Q5 [*D543785 �5 R% 43=1O5 G75 HI3I8406375 H4033IDE5 I;F43;735 E34H5 6W2973YD7Q
h975E7GG7583I:ED495975H70E5cE3750EDGDF275V0WIH3XF5I::4365605:49FE30:E703Q\

:\ S4035G7F5HI3I840637F5P5HG0FD703F5:4G4997FO5GI532HI3EDED495605:403I9E579E375G7F5:4G4997F564DE
cE37517F03275I05:403I9E5675:K4:50EDGDF25H4035GW7FFID567532HI3EDED495605:403I9EO5M4D35CQ.7Q5)I
MIG7035675:403I9E5 GI5HG0F52G7M27597564DE5HIF5cE375F0H23D70375P5 GI5 GD1DE751ITD1IG75FH2:D8D27
HI35G75:49FE30:E703Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5@N5f

>5 *%<'&"!5>A5d%!%#()5'%*'&!d5S#"<%+h#%

$0/. F73864*-E.7A6*C>7-+.3-).3BB643B=

'K7517IF03D9Y5 7V0DH179E5 FKIGG5177E5 EK75 37V0D37179EF5 485 &%<5 >-->-/RQ5 'K75 MIG07F5 4;EID976
FKIGG5;75I::7HE765IF5I::03IE758435EK75H03H4F75485:41HGDI9:75JDEK5EK7537G7MI9E5E7FE5:GI0F7FQ

h9G7FF5 7GF7JK7375 FEIE76O5 IGG5 E7FEF5 JDEK5 H4J735 837V079:Z5 M4GEIY7F5 FKIGG5 ;75 1I675 JDEK5 I9
IGE739IED9Y5 M4GEIY75 KIMD9Y5 I5 837V079:Z5 ;7EJ7795 EK75 GD1DEF5 485 @C5 o_5 I965 >,5 o_5 I965 I9
IHH34TD1IE7GZ5FD90F4D6IG5JIM7FKIH7Q

$01. R75747-B7.N,@+3E7.>738647>7-+8

'K753787379:75M4GEIY75485I95I337FE735[F775,QRk\5DF517IF03765IE5EK753787379:75:03379E5[F775,QR@\
495 F7:ED49F5 I965 09DEF5 JK795 37V0D376Q5 'K75 17IF037179E5 FKIGG5 ;75 H738431765 IE5 I95 I1;D79E
E71H73IE0375485,-5t<5�5.k5t<5I965EKDF5E71H73IE0375FKIGG5;7537:43676Q

!"'%555(F5 I95 I::7HEI;G75 IHH34TD1IED49O5 EK75 H7Ib5 MIG075 485 EK75 37FDFEDM75 :41H4979E5 485 :03379E5 1IZ5 ;75 EIb795 E4
:4337FH4965E45EK7514179EI3Z5MIG075485EK75:03379E5IE5EK75D9FEI9E5485M4GEIY75H7IbQ

$0Y. W78+.83>C@78

h9G7FF54EK73JDF75FH7:D8D765IGG5 E7FEF5FKIGG5;751I675495 EK75FI175I337FE73FO5I337FE735F7:ED49F543
I337FE735 09DEFQ5 'K7Z5 FKIGG5 ;75 97JO5 :G7I9O5 :41HG7E7GZ5 IFF71;G765 [7QYQ5 JDEK5 Y3I6D9Y5 3D9YF5 D8
IHHGD:I;G7\5I965I33I9Y765IF597I3GZ5IF5H4FFD;G75E45FD10GIE75EK75:496DED49F5D95F73MD:7Q

lK795 E7FEF5I3751I675495F7:ED49F5 DE5 DF597:7FFI3Z5 EKIE5 EK75F7:ED49F5 37H37F79E5 EK75;7KIMD403548
IGG5H4FFD;G75I337FE73F5JDEKD95EK751I908I:E0373WF5E4G73I9:7F5JDEK537FH7:E5E45I5FH7:D8D:5E7FEQ

'K75 FI1HG7F5 E45 ;75 :K4F795 8435 EK75 GD975 6DF:KI3Y75 E7FE5 [F775 NQ@Q,\5 I965 4H73IED9Y5 60EZ5 E7FE
[F775NQk\5FKIGG5KIM75I53787379:75M4GEIY75MIG075IE5EK75G4J7FE57965485EK75MI3DIED4953I9Y7567:GI376
;Z5 EK75 1I908I:E0373Q5 a03EK731437O5 D95 :IF75 485 10GED/:4G0195 I337FE73F5 EK75 KDYK7FE5 MIG075 48
097M795 :03379E5 6DFE3D;0ED495 FKIGG5 ;75 :49FD67376Q5 &95 436735 E45 :41HGZ5 JDEK5 EKDF5 671I965 EK7
84GG4JD9Y5FKIGG5;7580G8DGG76A

I\ EK753IED45;7EJ77953IE765M4GEIY75485 EK75:41HG7E75I337FE735 E45 EK753IE765M4GEIY75485 EK75F7:ED49
DF5 678D9765 IF5 1Q5 'K75 M4G0175 485 EK75 37FDFE435 7G7179EF5 0F765 IF5 E7FE5 FI1HG7F5 FKIGG5 94E5 ;7
Y37IE735 EKI95 EK75 1D9D1015 M4G0175 485 IGG5 37FDFE435 7G7179EF5 0F765 D95 EK75 :41HG7E75 I337FE73
6DMD6765;Z51Q

;\ 'K75 3787379:75 M4GEIY75 485 EK75 E7FE5 F7:ED495 FK40G65 ;75 7V0IG5 E45 R543=15 JK7375 R5 DF5 EK75 3IED4
;7EJ7795EK751D9D10153787379:75M4GEIY75485EK75I337FE735I965DEF53IE765M4GEIY7Q5&95:IF7543785�
R543=158435I95IMIDGI;G75E7FE5FI1HG7O5EK758I:E43515KIF5E45;753760:765:4337FH496D9YGZQ5[&95:IF7
43785 �5 R543=15 EK75 I337FE7351IZ5 I;F43;5 E44510:K5 7973YZQ5 *0:K5 I5 F7:ED495 :I95 ;75 0F765 49GZ
I8E735IY377179E583415EK751I908I:E0373Q\

:\ a435 10GED/:4G0195 I337FE73F5 EK75 6DFE3D;0ED495 485 EK75 :03379E5 ;7EJ7795 EK75 :4G019F5 FKIGG5 ;7
17IF03765 IE5 EK75 D1H0GF75 :03379E5 0F765 8435 :03379E5 6DFE3D;0ED495 E7FEO5 F775 CQ.7Q5 'K75 KDYK7FE
:03379E5MIG075FKIGG594E5;75KDYK735EKI95I950HH735GD1DE5FH7:D8D765;Z5EK751I908I:E0373Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5@C5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

N5 *%<'&"!5NA5%**(&*5+%5'mS%

\0/. V?-?43@*+?8

)7F57FFIDF5675EZH75F0DMI9EF564DM79E5cE3757887:E02F5:4117537V0DF56I9F5 G75 EI;G7I05.57E56I9F5 G7
EI;G7I05<Q.5675GWI997T75<A

.\ %FFIDF5675E79075675GWDF4GIED49O5M4D35kQ.57E5NQ,Q
<7F5 7FFIDF5 62149E379E5 GI5 :IHI:DE25 675 GW79M7G4HH75 605 HI3I8406375 P5 F0HH43E735 67F
:49E3ID9E7F5675E79FD495P5F7:57E5F40F5HG0D7Q

,\ %FFIDF5675M23D8D:IED495675GI5E79FD49532FD607GG7O5M4D35kQR57E5NQRQ
<7F57FFIDF562E731D979E5G7F59DM7I0T5675H34E7:ED495605HI3I840637Q

R\ %FFIDF5675E79075I0T5:403I9EF5675:K4:5675G49Y07560327O5M4D35kQC57E5NQ@Q
<7F5 7FFIDF5 62149E379E5 GI5 :IHI:DE25 67F5 MI3DFEI9:7F5 P5 F0HH43E735 6W2M79E07GG7F5 :49E3ID9E7F
6D2G7:E3DV07F57E52973Y2EDV07F5FI9F5H73843IED4959D5:49E40397179EQ

@\ %FFIDF5675849:ED4997179EO5M4D35kQ?57E5NQkQ
<7F57FFIDF562149E379E5GI5FEI;DGDE25EK731DV075605HI3I84063756I9F5G7F5:496DED49F5FH2:D8D27FQ

k\ %FFIDF5675:403E/:D3:0DEA5M4D35kQ..57E5I997T75"
<7F57FFIDF562149E379E5GI5:IHI:DE25605HI3I8406375P5F0HH43E73567F5:403I9EF5675:403E/:D3:0DE
FI9F5 30HE0375 7THG4FDM75 6I9F5 G7F5 :496DED49F5 6U7FFID5 FH2:D8D27FQ5 S4035 G7F5 HI3I840637F5 P
79M7G4HH75 FZ9EK2EDV07O5 :7F5 7FFIDF5 62149E379E5 2YIG7179E5 GI5 :IHI:DE25 605 HI3I8406375 P
I0E4/2E7D96375G7F58GI117F5H34M4V027F5HI35GUI3:Q

>\ %FFIDF567F56DFH4FDED8F567562:4997TD49O5M4D35kQ.,57E5NQ>Q
S4035 G7F5 HI3I840637F5 109DF5 6W095 6DFH4FDED85 675 62:4997TD49O5 :7F5 7FFIDF5 149E379E5 V075 G7
849:ED4997179E5675:756DFH4FDED857FE5:4337:EQ

N\ %FFID5 675 H4GG0ED495 I3ED8D:D7GG75 H4035 G7F5 HI3I840637F5 P5 79M7G4HH75 H43:7GID975 7E5 P5 HG0FD703F
2G2179EF5[M4D35I997T75a\
<7E5 7FFID5 7FE5 7887:E025 H4035 2MIG0735 GUI0Y179EIED495 675 E71H23IE0375 67F5 HI3ED7F5 D9E7397F
6075 P5 0975 6DFE3D;0ED495 9495 GD92ID375 7E5 E3I9FDE4D375 675 H4E79ED7G5 P5 :I0F75 6U0975 :40:K75 67
H4GG0ED495P5GI5F038I:75675GU79M7G4HH75605HI3I840637Q
h95 :IG:0G5 H32GD1D9ID375 675 GUI0Y179EIED495 1ITD1IG75 EK243DV075 675 E71H23IE0375 64DE5 cE37
7887:E025F7G495 GWI3ED:G75aQkQ5*D5 G75 32F0GEIE5 605:IG:0G5 7FE5 D9823D7035P5@-5rO5I0:0957FFID59U7FE
92:7FFID37Q5*D5G7532F0GEIE5605:IG:0G57FE5F0H23D70354052YIG5P5@-5rO50957FFID5F7G495GUI997T75a
64DE5 cE375 7887:E02O51IDF5 DG5 H70E5 92I914D9F5 cE375 41DF5 IH3XF5 I::4365 79E375 GU0EDGDFIE7035 7E5 G7
:49FE30:E7035[HI357T71HG75F035 GI5;IF756U09537E40356U7TH23D79:756I9F567F579MD34997179EF
FH2:D8DV07F\Q

C\ %FFID567562:KI3Y7F5HI3ED7GG7F5D9E7397FA5M4D35kQ@57E5NQCQ
<7E57FFID517F0375G7F562:KI3Y7F5HI3ED7GG7F5D9E7397FQ

?\ $7F0375605EI0T567580DE7A5M4D35kQk57E5.RQNQ@
<7E57FFID562149E375GU2EI9:K2DE25I0T5YI_57E5P5GU7I05675GUIFF71;GIY75:41HG7E5605HI3I840637Q
&G5 FUIHHGDV075 P5 E40F5 G7F5 HI3I840637F5 P5 79M7G4HH75 H43:7GID975 7E5 I0T5 HI3I840637F5 P5 79M7/
G4HH75FZ9EK2EDV075:41H43EI9E567F5 L4D9EF57E5:41H4FI9EF5IFF4:D2F5V0D5F49E57FF79ED7GF5H403
1ID9E79D350975IE14FHKX375:49E3�G275P5GUD9E23D7035675GU79M7G4HH75[HI3I840637F5IM7:5M4G017
D9E73975675YI_57E5FZFEX1756U2EI9:K2DE25F2HI32\Q

.-\ %FFID567532HI3EDED495605:403I9E5H4035G7F5HI3I840637F5P5HG0FD703F5:4G4997FO5M4D35kQ>57E5CQ.7Q
<7E5 7FFID5 H7317E5 675 :499I{E375 G75 :403I9E5 6I9F5 :KI:0975 67F5 :4G4997F5 675 32FDFEI9:7F
149E27F5795HI3IGGXG75FI9F5:4997TD4952G7:E3DV075D9E73126DID37Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5@?5f

N5 *%<'&"!5NA5'mS%5'%*'*5[+%*&d!5'%*'*\

\0/. V7-743@

'K7584GG4JD9Y5EZH75E7FEF5FKIGG5;751I675IF58I35IF537V0D3765D95EI;G75.5I965EI;G75<Q.5485I997T5<A

.\ &9F0GIED495JDEKFEI965E7FEFO5F775kQ.5I965NQ,Q
'K7F75 E7FEF5 67149FE3IE75 EK75 I;DGDEZ5 485 EK75 I337FE735 K40FD9Y5 E45JDEKFEI965 M4GEIY75 FE37FF7F
09673563Z5I965J7E5:496DED49FQ

,\ #7FD60IG5M4GEIY75E7FEFO5F775kQR5I965NQRQ
'K7F75E7FEF567149FE3IE75EK75H34E7:EDM75G7M7GF5485EK75I337FE73Q

R\ )49Y5603IED495:03379E5D1H0GF75JDEKFEI965E7FEO5F775kQC5I965NQ@Q
'K7F75E7FEF567149FE3IE75EK75I;DGDEZ5485EK7537FDFE4357G7179EF5E45JDEKFEI965H4FFD;G756D7G7:E3D:
I9657973YZ5FE37FF7F5JDEK40E5H09:E03754358GIFK4M73Q

@\ "H73IED9Y560EZ5E7FEFO5F775kQ?5I965NQkQ
'K7F75E7FEF567149FE3IE75EK75EK731IG5FEI;DGDEZ5485EK75I337FE735096735678D9765:496DED49FQ

k\ *K43E/:D3:0DE5E7FEFA5F775kQ..5I965I997T5"Q
'K7F75 E7FEF5 67149FE3IE75 EK75 I;DGDEZ5 485 EK75 I337FE735 E45 JDEKFEI965 FK43E/:D3:0DE5 :03379EF
JDEK40E5 MD4G79E5 FKIEE73D9Y5 096735 FH7:D8D765 E7FE5 :496DED49FQ5 a435 H4GZ1735 K40F765 I337FE73F
EK75E7FEF5 IGF45 67149FE3IE75 EK75 I;DGDEZ5 485 EK75 I337FE735 E45 F7G8/7TED9Y0DFK5 I9Z5 8D375 :I0F76
;Z5EK75I3:Q

>\ '7FEF5485I337FE7356DF:4997:E43FO5F775kQ.,5I965NQ>Q
a435I337FE73F58DEE765JDEK56DF:4997:E43F5EK7F75E7FEF567149FE3IE75EK75:4337:E54H73IED495485EK7
6DF:4997:E43Q

N\ (3ED8D:DIG5H4GG0ED495E7FE58435H43:7GID9/K40F76510GED/09DE5F03Y75I337FE73F5[F775I997T5a\
'KDF5E7FE5DF51I675E457MIG0IE75EK75E71H73IE03753DF75485EK75D9E739IG5HI3EF56075E45I5949/GD97I3
I965 E3I9FD79E5 M4GEIY75Y3I6D9Y5:I0F765;Z5 EK75H4GG0ED495 GIZ735495 EK75F038I:75485 EK75I337FE73
K40FD9YQ
(5H37GD1D9I3Z5:IG:0GIED495485 EK751ITD1015 EK7437ED:IG5 E71H73IE0375 3DF75 FKIGG5 ;75H73843176
I::436D9Y5 E45 :GI0F75 aQkQ5 &85 EK75 37F0GE5 485 EK75 :IG:0GIED495 DF5 G7FF5 EKI95 @-5 rO5 945 E7FE5 DF
37V0D376Q5&85EK7537F0GE5485EK75:IG:0GIED495DF5@-5r5435KDYK73O5I5E7FE5I::436D9Y5E45I997T5a5FKIGG
;75H73843176509G7FFO5;Z5IY377179E5;7EJ77950F735I9651I908I:E03735 [8435 7TI1HG7O5 ;IF76
495F73MD:757TH73D79:75D95FH7:D8D76579MD349179EF\O5EK75E7FE5:I95;7541DEE76Q

C\ &9E739IG5HI3EDIG56DF:KI3Y75E7FEA5F775kQ@5I965NQCQ
'KDF5E7FE517IF037F5EK75D9E739IG5HI3EDIG56DF:KI3Y7FQ

?\5 *7IG5G7Ib53IE75E7FEA5F775kQk5I965.RQNQ@Q
'KDF5 E7FE5 67149FE3IE7F5 EK75 YIF=JIE73/EDYKE97FF5 485 EK75 :41HG7E75 FZFE71Q5 &E5 IHHGD7F5 E45 IGG
I337FE73F5 71HG4ZD9Y5 H43:7GID95 K40FD9YF5 I965 E45 I337FE73F5 JDEK5 H4GZ1735 K40FD9YF5 KIMD9Y
F7IGF5 I965 IFF4:DIE765 :41H4979EF5 7FF79EDIG5 8435 EK75 1ID9E79I9:75 485 I5 :49E34GG765 IE14/
FHK7375 JDEKD95 EK75 K40FD9Y5 [I337FE73F5 JDEK5 79:G4F765 YIF5 M4G0175 I965 I5 F7HI3IE75 F7IGD9Y
FZFE71\Q

.-\ <03379E56DFE3D;0ED495E7FE5843510GED/:4G0195I337FE73O5F775kQ>5I965CQ.7Q
'KDF5E7FE567E731D97F5EK75:03379E5EK340YK57I:K5:4G0195485HI3IGG7G537FDFE43F5JK795EK7375DF594
7G7:E3D:IG5:4997:ED495;7EJ7795:4G019FQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5k-5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

..\ %FFID579514179E56758G7TD49A5M4D35.RQNQ,Q
<7E5 7FFID5 62149E375 GI5 :IHI:DE25 605 HI3I8406375 P5 F0HH43E735 G7F5 MIG703F5 67F5 78843EF5 67
8G7TD49562:GI327F5HI35G75:49FE30:E703Q

.,\ %FFID56U79MD34997179EA5M4D35.RQNQRQ
<7F57FFIDF562149E379E5HI3567F5H34:26037F56U7FFID5I::2G2325V075 G75 FZFEX1756U2EI9:K2DE2
7E5 G7F5 D9E738I:7F5 12EIGGDV07F5 7TH4F2F5 605 HI3I8406375 975 F49E5 HIF5 I887:E2F5 HI35 G7F
:496DED49F579MD34997179EIG7FQ

)75 941;375 H37F:3DE5 6W2:KI9EDGG49F5 7E5 G703F5 :I3I:E23DFEDV07F5 F49E5 D96DV02F5 6I9F5 :KIV075 I3ED:G7Q
)7F5 HI3I840637F5 V0D5 6D88X379E5 79E375 70T5 F70G7179E5 HI35 67F5 146IGDE2F5 675 149EIY75 405 HI35 GI
6DFH4FDED495 605 F0HH43E5 7E5 V0DO5 HI35 IDGG703FO5 F49E5 ;IF2F5 F035 G7F5 1c17F5 2G2179EF5 7E5 097
:49FE30:ED495F71;GI;G7O5F75E3I60DFI9E5HI3567F5:I3I:E23DFEDV07F5675849:ED4997179E5D679EDV07FO5Z
:41H3DF5G7F5:I3I:E23DFEDV07F56756DFFDHIED495675:KIG70357E5GWIE14FHKX375D9E7397O5F49E5:49FD6232F
:411752EI9E56051c175EZH7Q

\01. "883*8.)7.+7-67.)7.@X*8,@3+*,-.)7.@X7-N7@,CC7.)6.C3435,6)47

\010/. V?-?43@*+?8

)7F5 7FFIDF5 675 E79075 675 GWDF4GIED495 62149E379E5 GI5 :IHI:DE25 675 E79075 P5 GI5 E79FD495 675 GWDF4GIED49
7TE73975 675 GW79M7G4HH75 67F5 HI3I840637FQ5 S4035 6WI0E37F5 :498DY03IED49FO5 GW7FFID5 64DE5 8ID375 GW4;L7E
6W095I::436579E375G75:49FE30:E70357E5G75:GD79EQ

)7F5 7FFIDF5 64DM79E5 cE375 7887:E02F5 6I9F5 G7F5 :496DED49F5 7E5 F40F5 G7F5 E79FD49F5 6W7FFID5 FH2:D8D27F
795kQ.57E5 3IHH7G27F5:D/67FF40FQ5)I5F038I:757TE23D7037567F5HI3ED7F5 DF4GI9E7F564DE5 cE37597EE4Z27
F4DY970F7179E5 7E5 G7F5 HI3ED7F5 D9E7397F5 64DM79E5 cE375 37ED327F5 405 379607F5 D94H23I9E7F5 H403
H7317EE3756W7887:E0735:7F57FFIDFQ

\0101. "883*8.864.@X7-N7@,CC7.)X6-.?@?>7-+.*-)*N*)67@

)7F5 7FFIDF5 IHH34H3D2F5 64DM79E5 cE375 7887:E02F5 F035 GI5 HG0F5 Y3I9675 79M7G4HH75 675 HI3I840637Q5 *D
:7GG7/:D5 975 37H32F79E75 HIF5 GI5 :49E3ID9E75 FH2:D8DV075 675 E79FD495 HI35 09DE25 675 G49Y07035 GI5 HG0F
2G7M27O567F57FFIDF5F0HHG2179EID37F564DM79E5cE3757887:E02F5F035GW79M7G4HH75675GW2G2179E5IZI9E5GI
HG0F5 843E75 :49E3ID9E75 675 E79FD495 FH2:D8DV07Q5 )7F5 HI3ED7F5 D9E7397F5 H70M79E5 cE375 371HGI:27F5 HI3
095I33I9Y7179E52V0DMIG79E5 [2G2179EF567532HI3EDED495HI357T71HG7\5H4035IFF037350975 32HI3EDED49
GD92ID375675GI5E79FD495G75G49Y5675GWIT75605HI3I840637Q

\010Y. "883*8.864.@X3887>J@3E7.)78.7-N7@,CC78.)6.C3435,6)47.B,>C@7+

(5GW2E067Q

\010(. !343B+?4*8+*A678.)7.@X3*4.3>J*3-+.C7-)3-+.@78.7883*8

)I5E79FD495P5IHHGDV0735H796I9E50957FFID5675E790757FE5628D9D7579510GEDHGDI9E5GI5E79FD495675E7907
FH2:D8D275HI35 G75 8I:E7035675:4337:ED495E79I9E5:41HE75675 GI5679FDE25675 GWID357E5675 GWK01D6DE2O5M4D3
<%&5>-->-/.Q

)I5:4337:ED4956075P5GWK01D6DE2597564DE5HIF5cE375IHHGDV0275H4035G7F57FFIDF5F40F5HG0D7Q

\010[. F,)3@*+?8.)78.7883*8.8,68.C@6*7

)WDF4GIED4957TE7397567F5HI3I840637F5675 EZH757TE23D703564DE5cE375F401DF75P567F57FFIDF5675 E7907
F40F5HG0D75F0DMI9E5GI5H34:2603756W7FFIDF562:3DE756I9F5GI5<%&5>-->-/.Q

\010$. "883*8.36<.BH,B8.)7.+7-8*,-.)7.5,6)47

)75 HI3I8406375 64DE5 cE375 F401DF5 P5 095 7FFID5 P5 F7:5 I05 :K4:5 675 E79FD495 675 8406375 9431IG5 79
:498431DE25IM7:5GI5<%&5>-->-/.Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5k.5f

..\ q796D9Y514179E5E7FEA5F775.RQNQ,Q
'KDF5 E7FE567149FE3IE7F5EK75I;DGDEZ5485 EK75I337FE735 E45JDEKFEI965 EK751I908I:E0373WF567:GI376
MIG07F58435;796D9Y5G4I6FQ

.,\ %9MD349179EIG5E7FEFA5F775.RQNQRQ
'K7F75 E7FEF567149FE3IE75;Z5I::7G73IE765 E7FE5H34:76037F5 EKIE5 EK75F7IGD9Y517:KI9DF15I96
EK75 7TH4F765 17EIG5 :41;D9IED49F5 485 EK75 I337FE735 I375 94E5 D1HID3765 ;Z5 79MD349179EIG
:496DED49FQ

'K75 37V0D3765901;73F5485 FI1HG7F5I965 EK7D35 :496DED49F5I375 FH7:D8D765 D95 EK75 D96DMD60IG5 :GI0F7FQ
(337FE73F5JKD:K56D8873549GZ5 D9517EK46F54851409ED9Y5435I33I9Y7179E5485 EK75F0HH43ED9Y5FE30:E037
I965JKD:K5I3754EK73JDF75;IF765495 EK75FI175:41H4979EF5I965FD1DGI35 :49FE30:ED495 37F0GED9Y5 D9
EK75 FI175 H738431I9:75 :KI3I:E73DFED:F5 D9:G06D9Y5 EK7D35 K7IE5 6DFFDHIED495 :496DED49F5 I965 D9E739IG
IE14FHK737O5I375:49FD673765E45;75485EK75FI17567FDY9Q

\01. #-86@3+*,-.G*+H8+3-).+78+8.,-.+H7.34478+74.H,68*-E

\010/. V7-743@

'K75 M4GEIY75 JDEKFEI965 E7FEF5 67149FE3IE75 EK75 M4GEIY75 JDEKFEI965 :IHI;DGDEZ5 485 EK75 7TE739IG
D9F0GIED495485 EK75I337FE735 K40FD9YQ5 a435 4EK735 67FDY9F5 EK75 E7FE5 KIF5 E45 ;75 IY377650H495;7EJ779
EK751I908I:E03735I965EK75H03:KIF73Q

'K75 E7FEF5 FKIGG5 ;75H738431765 D95 EK75:496DED49F5I965JDEK5 EK75 E7FE5 M4GEIY7F5 FH7:D8D765 D95 kQ.5 I96
37H7IE765 ;7G4JQ5 'K75 40EFD675 F038I:75 485 D9F0GIED9Y5 HI3EF5 FKIGG5 ;75 :I3780GGZ5 :G7I9765 I965 EK7
D9E739IG5HI3EF53714M765435379673765D94H73IEDM75E45H731DE5EK7F75E7FEFQ

\0101. W78+8.,-.*-)*N*)63@.6-*+.H,68*-E

'K75IHHGD:I;G75E7FEF5FKIGG5;753095495EK75G49Y7FE5I337FE735K40FD9YQ5&85EKDF5647F594E537H37F79E5EK7
KDYK7FE5 FH7:D8D:5 M4GEIY75 FE37FF5 H735 09DE5 G79YEKO5 I66DED49IG5 E7FEF5 FKIGG5 ;75 H738431765495 EK75 09DE
K40FD9Y5 KIMD9Y5 EK75 KDYK7FE5 FH7:D8D:5 M4GEIY75 FE37FFQ5 'K75 D9E739IG5 HI3EF51IZ5 ;75 37HGI:765 ;Z5 I9
7V0DMIG79E5I33I9Y7179E5 [7QYQ5Y3I6D9Y57G7179EF\5 E45H34MD675 GD97I35M4GEIY756DFE3D;0ED495IG49Y5 EK7
I337FE735ITDFQ

\010Y. W78+8.,-.B,>C@7+7.34478+74.H,68*-E.3887>J@*78

h96735:49FD673IED49Q

\010(. Q>J*7-+.3*4.B,-)*+*,-8.)64*-E.+78+8

'K75 M4GEIY75 E45 ;75 IHHGD765 603D9Y5 I5 JDEKFEI965 E7FE5 DF5 67E731D9765 ;Z5 10GEDHGZD9Y5 EK75 FH7:D8D76
JDEKFEI965 M4GEIY75 ;Z5 EK75 :4337:ED495 8I:E435 EIbD9Y5 D9E45 I::409E5 679FDEZ5 I965 K01D6DEZO5 F77
&%<5>-->-/.Q

o01D6DEZ5:4337:ED495FKIGG594E5;75IHHGD7658435J7E5E7FEFQ

\010[. P7+.+78+.C4,B7)647

'K757TE739IG5D9F0GIED49548540E64435I337FE73F5FKIGG5;75F0;L7:E765E45J7E5JDEKFEI965E7FEF5096735EK7
E7FE5H34:760375YDM795D95&%<5>-->-/.Q

\010$. d*EH+-*-E.*>C6@87.N,@+3E7.+78+

'K75 I337FE735 FKIGG5 ;75 F0;L7:E765 E45 I5 FEI96I365 GDYKE9D9Y5 D1H0GF75 M4GEIY75 63Z5 E7FE5 I::436D9Y
E45&%<5>-->-/.Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5k,5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

)W7FFID5 7FE5 7887:E025 795 IHHGDV0I9E5 V0D9_75 :K4:F5 :49F2:0ED8F5 P5 GI5 E79FD495 6W7FFID5 H4035 :KIV07
H4GI3DE2Q5 )75 HI3I8406375 7FE5 62:GI325 IM4D35 FIEDF8IDE5 P5 GW7FFID5 FD5 I0:0975 62:KI3Y75 6DF30HEDM7
D9E739759WI5 GD7057E5FD5 G75941;37567562:KI3Y7F56DF30HEDM7F57TE7397F597562HIFF75HIF5670T5H403
:KIV075F23D75675V0D9_75:K4:FQ5)I5 E79FD4956W7FFID564DE5 cE3752YIG75I059DM7I05675H34E7:ED495I0T
:K4:F56758406375605HI3I840637510GEDHGD25HI35.ORQ

*D5 GI5 6DFEI9:756WI143uIY75P5 F7:5 405 GI5 F41175 67F5 6DFEI9:7F5 HI3ED7GG7F5 6WI143uIY75 P5 F7:5 7FE
F0H23D70375P5GI5E79FD4956W7FFID56DMDF275HI35k--5b^=1O5:7E57FFID59W7FE5HIF592:7FFID37Q

\010\. "883*.36<.BH,B8.)7.+7-8*,-.)7.>3-a6N47

)7F5HI3I840637F5.-5---5(57E5,-5---5(5IZI9E567F5E79FD49F5IFFDY927F5675,--5b^57E5HG0F564DM79E
cE375 F401DF5 P5 095 7FFID5 I05 :K4:5 675 E79FD495 675 1I9s0M375 9431IG5 F7G495 GI5 <%&5 >-->-Q5 )7F
HI3I840637F5675EZH757TE23D703564DM79E5cE3757FFIZ2F5F40F5HG0D7O5G7F5HI3I840637F5675EZH75D9E23D703
P5F7:Q

)W7FFID5 7FE5 7887:E025 795 IHHGDV0I9E5 V0D9_75 :K4:F5 :49F2:0ED8F5 P5 GI5 E79FD495 6W7FFID5 H4035 :KIV07
H4GI3DE2Q5 )75 HI3I8406375 7FE5 62:GI325 IM4D35 FIEDF8IDE5 P5 GW7FFID5 FD5 I0:0975 62:KI3Y75 6DF30HEDM7
D9E739759WI5 GD7057E5FD5 G75941;37567562:KI3Y7F56DF30HEDM7F57TE7397F597562HIFF75HIF5670T5H403
:KIV075F23D75675V0D9_75:K4:FQ5)I5 E79FD4956W7FFID564DE5 cE3752YIG75I059DM7I05675H34E7:ED495I0T
:K4:F56751I9s0M375605HI3I840637O510GEDHGD25HI35.O,kQ

\010]. "883*.;.@3.+7-8*,-.;.54?A67-B7.*-)68+4*7@@7

)7F579M7G4HH7F567F5HI3I840637F5675EZH757TE23D703564DM79E5cE3757FFIZ27F5F40F5HG0D7O5:7GG7F567F
HI3I840637F5675EZH75D9E23D7035P5F7:Q

)7F579M7G4HH7F567F5HI3I840637F5.5k--5(O5,5k--5(57E5k5---5(O5ID9FD5V07567F5HI3I840637F5H403
:403I9EF5 675 8406375 2G7M2F5 [I997T75 <\5 64DM79E5 F0HH43E735 H796I9E5 .5 1D90E75 0975 E79FD495 P
832V079:75 D960FE3D7GG75 675 MIG7035 675 :3cE75 2YIG75 I05 9DM7I05 675 H34E7:ED495 I0T5 :K4:F5 675 840637
10GEDHGD25HI35-OCCQ

)7F5 79M7G4HH7F5 67F5 HI3I840637F5 .-5 ---5 (5 7E5 ,-5 ---5 (5 IZI9E5 67F5 E79FD49F5 IFFDY927F
D9823D7037F5P5,--5b^564DM79E5F0HH43E735H796I9E5.51D90E750975 E79FD495P5 832V079:75 D960FE3D7GG7O
675MIG7035:3cE752YIG75I059DM7I05675H34E7:ED495I0T5:K4:F56751I9s0M37510GEDHGD25HI35.O->Q

\0Y. "883*8.)7.N?4*5*B3+*,-.)7.@3.+7-8*,-.4?8*)67@@7

)I517F0375675 GI5 E79FD49532FD607GG75 G43F567F57FFIDF5675 EZH75I5H4035;0E5675 84039D35 G7F52G2179EF
92:7FFID37F5I05:IG:0G5675 GI5 E79FD495 32FD607GG751ITD1IG7O5 :411757THGDV025795kQRQ5<7GI5HIFF7
HI35 GI562E731D9IED4956053IHH43E579E375 G7F5E79FD49F532FD607GG7F5I0T5:403I9EF5675:K4:F5FH2:D8D2F
7E5G759DM7I05675E79FD495M23D8D25G43F567F57FFIDF5D96DMD607GFQ5<7EE756739DX375MIG7035H70E5cE375F4DE5GI
E79FD4956753282379:7O5F4DE5 GI5 E79FD49532FD607GG75H4035095:403I9E5675 8406375:49M79I;G75:41H3DF
79E375-O-.57E5,584DF5G75:403I9E5941D9IG567562:KI3Y7O5F7G495G75:K4DT58IDE5HI35G75:49FE30:E7035H403
G7F5146IGDE2F567F57FFIDF5D96DMD607GFQ

)I5E79FD49532FD607GG751ITD1IG75I05:403I9E5675:K4:567584063750EDGDF25H4035G7F57FFIDF5D96DMD607GF
64DE5 cE375 FH2:D8D275 7E5 H0;GD275 HI35 G75 :49FE30:E703Q5S4035 4;E79D35 GI5 E79FD495 32FD607GG751ITD1IG7
605 EZH75 :49FD62325 H4035 E40F5 G7F5 :403I9EF5 7E5 G7F5 84317F5 6W49675 FH2:D8D2FO5 G7F5 E79FD49F
32FD607GG7F517F0327F5 F035 G7F5 83I:ED49F5 795 7FFID5 F49E5 IG43F5 10GEDHGD27F5 HI35 G75 3IHH43E5 79E375 GI
MIG70351ITD1IG75I9949:275675GI5E79FD49532FD607GG75I05:403I9E5675GW7FFID5D96DMD607G57E5GI5E79FD49
32FD607GG7517F03275F035GI583I:ED495H4035G751c175:403I9EQ

S4035G7F5HI3I840637F5649E5GI5E79FD495IFFDY92757FE5 D9823D7035P5R>5b^5[M4D35CQ.;\O5 G75:49FE30:E703
H70E5:K4DFD35675975M23D8D735V075GI5E79FD4956753282379:75G43F567F57FFIDF5D96DMD607GFQ5)I5E79FD49567
3282379:751ITD1IG7564DE5IG43F5cE375FH2:D8D27Q5S40354;E79D35 GI5 E79FD49532FD607GG751ITD1IG75H403
E40F5 G7F5 :403I9EF5 7E5 G7F5 84317F5 6W49675 FH2:D8D2FO5 G7F5 E79FD49F5 32FD607GG7F5 17F0327F5 F035 G7F
83I:ED49F57957FFID5F49E510GEDHGD27F5HI35G753IHH43E579E375:7EE75E79FD4956753282379:751ITD1IG7560
HI3I84063757E5GI5E79FD4956753282379:7517F03275F035G7F583I:ED49F57FFIZ27FQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5kR5f

aD8E7795 :49F7:0EDM75 D1H0GF7F5 IE5 EK75 E7FE5 M4GEIY75 MIG075 FKIGG5 ;75 IHHGD765 8435 7I:K5 H4GI3DEZQ5 'K7
I337FE735FKIGG5;75:49FD673765 E45KIM75HIFF765 EK75 E7FE5 D85945 D9E739IG56DF30HEDM756DF:KI3Y7F54::03
I965 D85 EK75901;735485 EK757TE739IG56DF30HEDM756DF:KI3Y7F5647F594E57T:7765 EJ45 D957I:K5F73D7F548
.k5 D1H0GF7FQ5 'K75 E7FE5 M4GEIY75 FKIGG5 ;75 7V0IG5 E45 EK75 GDYKE9D9Y5 D1H0GF75 H34E7:ED495 G7M7G5 485 EK7
I337FE73510GEDHGD765;Z5.ORQ

&85 EK7563Z5I3:D9Y56DFEI9:75435 EK75F015485 EK75HI3EDIG5 63Z5I3:D9Y56DFEI9:7F5 DF5 GI3Y735 EKI95 EK75 E7FE
M4GEIY756DMD6765;Z5k--5b^=1O5EKDF5E7FE5DF594E537V0D376Q

\010\. DG*+BH*-E.*>C6@87.N,@+3E7.+78+

'K75 .-5 ---5 (5 I965 ,-5 ---5 (5 I337FE73F5 JDEK5 3IE765 M4GEIY7F5 485 ,--5 b^5 I965 I;4M75 FKIGG5 ;7
F0;L7:E765 E45 I5 FEI96I365 FJDE:KD9Y5 D1H0GF75 M4GEIY75 E7FE5 I::436D9Y5 E45 &%<5 >-->-Q5 (337FE73F5 843
40E644350F75FKIGG5;75E7FE765D95J7E5:496DED49FO5I337FE73F58435D9644350F75D9563Z5:496DED49FQ

aD8E7795 :49F7:0EDM75 D1H0GF7F5 IE5 EK75 E7FE5 M4GEIY75 MIG075 FKIGG5 ;75 IHHGD765 8435 7I:K5 H4GI3DEZQ5 'K7
I337FE735FKIGG5;75:49FD673765 E45KIM75HIFF765 EK75 E7FE5 D85945 D9E739IG56DF30HEDM756DF:KI3Y7F54::03
I965 D85 EK75901;735485 EK757TE739IG56DF30HEDM756DF:KI3Y7F5647F594E57T:7765 EJ45 D957I:K5F73D7F548
.k5 D1H0GF7FQ5 'K75 E7FE5 M4GEIY75 FKIGG5 ;75 7V0IG5 E45 EK75 FJDE:KD9Y5 D1H0GF75 H34E7:ED495 G7M7G5 485 EK7
I337FE73510GEDHGD765;Z5.O,kQ

\010]. 2,G74.547A67-B=.N,@+3E7.+78+

'K75 K40FD9YF5 485 I337FE73F5 8435 40E64435 0F75 FKIGG5 ;75 E7FE765 D95 J7E5 :496DED49FO5 I965 K40FD9YF5 48
I337FE73F58435D9644350F7O5D9563Z5:496DED49FQ

o40FD9YF5485.5k--5(O5,5k--5(5I965k5---5(5I337FE73F5I965oDYK5)DYKE9D9Y5+0EZ5I337FE73F5[I997T5<\
FKIGG5 JDEKFEI965 I5 H4J735 837V079:Z5 M4GEIY75 JDEK5 I5 H7Ib5 MIG075 7V0IG5 E45 EK75 GDYKE9D9Y5 D1H0GF7
H34E7:ED495G7M7G510GEDHGD765;Z5-OCC58435I5603IED495485.51D90E7Q

o40FD9YF5485.-5---5(5I965,-5---5(5I337FE73F5JDEK53IE765M4GEIY7F5G7FF5EKI95,--5b^5FKIGG5JDEKFEI96
I5 H4J735 837V079:Z5 M4GEIY75 JDEK5 I5 H7Ib5 MIG075 7V0IG5 E45 EK75 FJDE:KD9Y5 D1H0GF75 H34E7:ED495 G7M7G
10GEDHGD765;Z5.O->58435I5603IED495485.51D90E7Q

\0Y. R78*)63@.N,@+3E7.+78+8

'K75 H03H4F75 485 EK75 37FD60IG5 M4GEIY75 EZH75 E7FE5 DF5 E45 4;EID95 EK75 6IEI5 97:7FFI3Z5 E45 673DM75 EK7
1ITD101537FD60IG5M4GEIY75IF57THGID9765 D95kQRQ5 &E5 D9:G067F5 EK75:IG:0GIED495485 EK75 3IED45;7EJ779
M4GEIY7F5IE5FH7:D8D765D1H0GF75:03379EF5I965EK75M4GEIY75G7M7G5:K7:b765D95340ED975E7FEFQ5'K75GIEE73
M4GEIY75 :I95 ;75 7DEK735 EK75 3787379:75 M4GEIY75 435 EK75 37FD60IG5 M4GEIY75 IE5 I5 F0DEI;G75 GDYKE9D9Y
D1H0GF75 :03379E5 D95 EK75 3I9Y75-O-.5 E45 ,5 ED17F5 EK75 941D9IG5 6DF:KI3Y75 :03379E5 67H796D9Y5 495 EK7
1I908I:E0373WF5:K4D:75485340ED975E7FE5H34:76037Q

'K75 1ITD1015 37FD60IG5 M4GEIY75 IE5 I5 GDYKE9D9Y5 D1H0GF75 :03379E5 0F765 8435 340ED975 E7FEF5 FKIGG5 ;7
FH7:D8D765 I965H0;GDFK765 D95 EK751I908I:E0373WF5 6IEIQ5$ITD1015 37FD60IG5 M4GEIY7F5 485 EK75 67FDY9
8435 IGG5 FH7:D8D765 :03379EF5 I965JIM7/FKIH7F5 I375 4;EID9765;Z510GEDHGZD9Y5 EK7517IF03765 37FD60IG
M4GEIY7F5 485 EK75 E7FE5 F7:ED49F5 ;Z5 EK75 3IED45 485 EK75 67:GI3765 1ITD1015 37FD60IG5 M4GEIY75 IE5 EK7
340ED975E7FE5:03379E5E45EK7517IF0376537FD60IG5M4GEIY758435EK75F7:ED495IE5EK75FI175:03379EQ

a435 I337FE73F5 JDEK5 3IE765 M4GEIY7F5 ;7G4J5 R>5 b^5 [F775 CQ.;\O5 EK75 1I908I:E03735 1IZ5 :K44F75 E4
:K7:b549GZ5EK753787379:75M4GEIY75;Z5340ED975E7FEQ5'K751ITD10153787379:75M4GEIY75FKIGG5EK795;7
FH7:D8D76Q5'K7517IF0376537FD60IG5M4GEIY7F5485EK75E7FE5F7:ED49F5I37510GEDHGD765;Z5EK753IED45485EKDF
1ITD1015I337FE7353787379:75M4GEIY75E45 EK7517IF037653787379:75M4GEIY75485 EK75 E7FE5F7:ED49F5 E4
4;EID951ITD101537FD60IG5M4GEIY7F58435IGG5FH7:D8D765:03379EF5I965JIM75FKIH7FQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5k@5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

'40F5 G7F5 7FFIDF5 675 M23D8D:IED495 675 GI5 E79FD495 32FD607GG75 64DM79E5 cE375 7887:E02F5 F035 G7F5 E34DF
1c17F5 2:KI9EDGG49F5 675 HI3I840637F5 :41HG7EF5 405 675 83I:ED49F5 675 HI3I840637Q5 )75 E71HF
F2HI3I9E5 G7F5 62:KI3Y7F5 64DE5 cE375 F088DFI9E5 H4035 H7317EE375 I0T5 2:KI9EDGG49F5 675 37M79D35 P5 097
E71H23IE0375 IHH34TD1IEDM7179E5 2YIG75 P5 GI5 E71H23IE0375 I1;DI9E7Q5 S4035 G7F5 HI3I840637F5 P
HG0FD703F5:4G4997FO5GW7FFID5H70E5cE3757887:E025F03567F583I:ED49F5:41H4F27F56W0975F70G75:4G4997z
G7F5 E79FD49F5 32FD607GG7F5 F49E5 IG43F5 17F0327F5 H4035 67F5 :403I9EF5 2YI0T5 I0T5 :403I9EF5 60
HI3I8406375:41HG7E56DMDF2F5HI35G75941;375675:4G4997FQ

\0Y0/. "883*.)7.N?4*5*B3+*,-.)7.@3.+7-8*,-.4?8*)67@@7.36<.BH,B8.)7.B,643-+.;.54,-+.43*)7

h975 D1H0GFD495 675 :403I9E5 P5 8349E5 3ID675 :4984312179E5 P5 ,Q.>5 IM7:5 0975 MIG7035 :3cE75 2YIG75 I0
:403I9E5 941D9IG5 675 62:KI3Y75 605 HI3I8406375 ±k5�5 64DE5 cE375 IHHGDV0275 P5 :KI:095 67F5 E34DF
2:KI9EDGG49FQ5)I5MIG7035:3cE757E5GI58431756U49675675GI5E79FD495IHHI3IDFFI9E5I0T5;4397F567F5E34DF
2:KI9EDGG49F5 64DE5 cE375 7937YDFE3275 7EO5 FD5 92:7FFID37O5 :433DY275 67F5 7887EF5 D960:ED8F5 605 :D3:0DE5 67
17F0375675GI5E79FD495ID9FD5V0U795849:ED495675GI5Y2412E3D75675GU2:KI9EDGG4957E5605:D3:0DE56U7FFIDQ

)I5 H34:260375 F0DMI9E75 64DE5 cE375 0EDGDF275 H4035 62E731D9735 FD5 0975 :4337:ED495 67F5 7887EF5 D960:ED8F
7FE5 92:7FFID37Q5 h975 D1H0GFD495 675 :403I9E5 P5 8349E5 3ID675 :41175 62:3DE75 :D/67FF0F5 64DE5 cE37
IHHGDV0275P5095;G4:567512EIG56751c1756D179FD495V075G7F532FDFEI9:7F52:KI9EDGG49F57957FFIDQ5)I
MIG7035 :3cE75 7E5 GI5 843175 6U49675 IHHI3IDFFI9E5 I0T5 ;4397F5 605 ;G4:5 675 12EIG5 64DM79E5 cE37
7937YDFE327FQ5*D5 GI5 E79FD495 :3cE75 F035 G75 ;G4:5 67512EIG5 7FE5 D9823D70375 P5 ,5�5675 GI5 E79FD495 :3cE7
17F03275 F035 G7F5 32FDFEI9:7F5 2:KI9EDGG49FO5 I0:0975 :4337:ED495 D960:EDM75 675 GI5 E79FD49517F0327
F035G7F532FDFEI9:7F59U7FE592:7FFID37Q5*D5GI5E79FD495:3cE75F035G75;G4:567512EIG57FE5:41H3DF7579E37
,5�57E5,-5�5675GI5E79FD495:3cE7517F03275F035G7F532FDFEI9:7F52:KI9EDGG49FO5IG43F5GI58431756U4967
675GI5E79FD495I0T5;4397F5605;G4:567512EIG564DE5cE375F40FE3IDE75675GI58431756U4967567F5E79FD49F
17F0327F5F035:KI:097567F532FDFEI9:7FO57E5 G7F5MIG703F5:3cE7567F54967F5ID9FD54;E7907F564DM79E
cE3757937YDFE327F5:41175MIG7035:433DY27567F5 E79FD49F567F532FDFEI9:7FQ5*D5 GI5 E79FD495:3cE75F03
G75 ;G4:5 675 12EIG5 7FE5 F0H23D70375 P5 ,-5�5 675 GI5 E79FD495 :3cE75 F035 G7F5 32FDFEI9:7F5 2:KI9EDGG49FO
IG43F5G75:D3:0DE56U7FFID57E5G75:D3:0DE567517F0375675GI5E79FD49564DM79E5cE375I12GD432FQ
!"'%55 h975 1I9DX375 H4FFD;G75 675 32IGDF735 67F5 84317F5 6U49675 675 :403I9E5 D679EDV07F5 G43F5 67F5 17F037F5 7FE5 675 G7F
IHHGDV07357951c175E71HF5F035GU2:KI9EDGG4957E5F035G75;G4:512EIGGDV075GI:2F5795F23D756I9F5G75:D3:0DE56U7FFIDQ5*70G75G703
H4FDED495 37GIEDM75 92:7FFDE75 6UcE375 D9M73F275 H4035 GI5 17F0375 675 GI5 :K0E75 675 E79FD495 F035 GU2:KI9EDGG495 405 F035 G75 ;G4:
12EIGGDV07Q

)U49675D1H0GFD4997GG75675E79FD495F035GU2:KI9EDGG495[:433DY275FD592:7FFID37\5IZI9E5GI5HG0F5Y3I967
MIG7035 :3cE75 64DE5 cE375 0EDGDF275 H4035 62E731D9735 GI5 MIG7035 675 GI5 E79FD495 32FD607GG75 I05 :K4:5 67
:403I9E5P58349E53ID675605HI3I8406375F7G495GU097567F5H34:26037F5I\5405;\5F0DMI9E7FA

S34:260375I\

.\5 10GEDHGD735GU49675675E79FD495I0T5;4397F5675GU2:KI9EDGG495HI35G758I:E70356U2:K7GG75[M4D35kQR\z
,\ P5HI3ED35605:K4:5675:403I9E5P5 8349E5 3ID67O562E731D9735 G75 EI0T5675MI3DIED495605:403I9E5 [6'=6-\

F035 GU79F71;G75 675 GU49675 7E5 G75 10GEDHGD735 HI35 GUD960:EI9:75 H4035 62E731D9735 GI5 :K0E75 67
E79FD495D960:EDM7A

#[-\5�5`56'=6-5�5`′6%6'=6-
4x
#[-\5 7FE5GI5:K0E75675E79FD495D960:EDM75795849:ED495605E71HF5[b^\z

`′ 5 7FE5GUD960:EI9:75HI3509DE25675G49Y07035[~o=1\z

`′ 5�5.5H4035G7F5HI3I840637F5675EZH757TE23D703z

`′ 5�5-OR5H4035G7F5HI3I840637F5;GD962Fz
65 7FE5GI5G49Y07035605HI3I8406375675;43975P5;43975[1\z

6'=6- 7FE5G75EI0T5675MI3DIED495605:403I9E5795849:ED495605E71HF5[b(=µF\Q
R\5 IL40E735 G7F5 32F0GEIEF5 675 .\5 7E5 ,\5 795 E7317F5 675 843175 6U4967z5 GI5 MIG7035 :3cE75 675 GU4967

32F0GEI9E757FE5GI5E79FD49532FD607GG75I05:K4:5675:403I9E5P58349E53ID675605HI3I840637Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5kk5f

(GG5 37FD60IG5 M4GEIY75 E7FEF5 FKIGG5 ;751I675 495 EK75 FI175 EK3775 FI1HG7F5 485 :41HG7E75 I337FE73F5 43
I337FE735 F7:ED49FQ5 'K75 ED175 ;7EJ7795 6DF:KI3Y7F5 FKIGG5 ;75 F088D:D79E5 E45 H731DE5 EK75 FI1HG7F5 E4
37E0395 E45 IHH34TD1IE7GZ5 I1;D79E5 E71H73IE037Q5 a435 10GED/:4G0195 I337FE73F5 EK75 E7FE5 1IZ5 ;7
H738431765495F7:ED49F51I67548549GZ54975:4G019z5 EK75 37FD60IG5M4GEIY7F5I375 EK79517IF03765 843
:03379EF5 4;EID9765 83415 EK75 E4EIG5 :03379EF5 D95 EK75 :41HG7E75 I337FE735 6DMD6765 ;Z5 EK75 901;735 48
:4G019FQ

\0Y0/. D+77C.B6447-+.*>C6@87.478*)63@.N,@+3E7.+78+

"975 FE77H5 :03379E5 D1H0GF75 D95 I::436I9:75 JDEK5 ,Q.>5 JDEK5 I5 H7Ib5 MIG075 7V0IG5 E45 EK75 941D9IG
6DF:KI3Y75:03379E5485EK75I337FE735±k5�5FKIGG5;75IHHGD765E457I:K5485EK75EK3775FI1HG7FQ5'K75H7Ib
MIG075 I965 EK75 D1H0GF75 FKIH75 485 EK75 M4GEIY75 IHH7I3D9Y5 I:34FF5 EK75 EK3775 FI1HG7F5 FKIGG5 ;7
37:436765I96O5 D85 97:7FFI3ZO5 :4337:E765 8435 D960:EDM757887:EF5485 EK75M4GEIY7517IF03D9Y5 :D3:0DE5 IF
J7GG5IF5EK75Y7417E3Z5485EK75E7FE5FI1HG75I965EK75E7FE5:D3:0DEQ

'K75 84GG4JD9Y5 H34:760375 FKIGG5 ;75 0F765 E45 67E731D975 D85 I95 D960:EDM75 :4337:ED495 DF5 37V0D376Q5 (
FE77H5 :03379E5 D1H0GF75 IF5 67F:3D;765 I;4M75 FKIGG5 ;75 IHHGD765 E45 I517EIG5 ;G4:b5 KIMD9Y5 EK75 FI17
6D179FD49F5IF5EK7537FDFE435FI1HG7F5;7D9Y5E7FE76Q5'K75H7Ib5MIG075I965EK75FKIH75485EK75M4GEIY7
IHH7I3D9Y5I:34FF5 EK7517EIG5;G4:b5FKIGG5;75 37:43676Q5 &85 EK75H7Ib5M4GEIY75495 EK7517EIG5 ;G4:b5 DF
G7FF5EKI95,5�5485EK75H7Ib5M4GEIY75485EK7537FDFE435FI1HG7FO5945D960:EDM75:4337:ED495E45EK7537FDFE43
17IF037179EF5DF537V0D376Q5&85 EK75H7Ib5M4GEIY75495EK7517EIG5;G4:b5 DF5;7EJ7795,5�5I965,-5�548
EK75 H7Ib5 M4GEIY75 495 EK75 37FDFE435 FI1HG7O5 EK795 EK75 D1H0GF75 FKIH75 485 EK75 17EIG5 ;G4:b5 M4GEIY7
FKIGG5 ;75 F0;E3I:E765 83415 EK75 D1H0GF75 FKIH75 485 7I:K5 485 EK75 37FDFE435 M4GEIY7F5 I965 EK75 H7Ib
MIG07F5485 EK7537F0GED9Y5 D1H0GF75FKIH7F5FKIGG5;75 37:436765IF5 EK75:4337:E765 37FDFE435M4GEIY7FQ5 &8
EK75 H7Ib5 M4GEIY75 495 EK7517EIG5 ;G4:b5 DF5 Y37IE735 EKI95 ,-5�5 485 EK75 H7Ib5 M4GEIY75 495 EK75 37FDFE43
FI1HG7FO5EK795EK75E7FE5:D3:0DE5I965EK75M4GEIY7517IF03D9Y5:D3:0DE5FKIGG5;75D1H34M76Q

!"'%55 (5H4FFD;G75JIZ5 E45I:KD7M75 D679ED:IG5 :03379E5JIM75FKIH7F5603D9Y5IGG517IF037179EF5 DF5 E45 H7384315 EK715JDEK
;4EK5EK75E7FE5FI1HG75I965EK7517EIG5;G4:b5D95F73D7F5D95EK75E7FE5:D3:0DEQ5"9GZ5EK7D35H4FDED49F537GIEDM75E457I:K54EK7359776
E45;75D9E73:KI9Y765843517IF03D9Y5EK75M4GEIY75634H5495EK7517EIG5;G4:b5435495EK75E7FE5FI1HG7Q

'K75FI1HG75 D1H0GF75M4GEIY75JIM75FKIH75 [:4337:E765 D85 97:7FFI3Z\5JDEK5 EK75KDYK7FE5H7Ib5MIG07
FKIGG5;750F765E4567E731D975EK75FE77H5:03379E5D1H0GF7537FD60IG5M4GEIY75485EK75I337FE735I::436D9Y
E454975485EK7584GG4JD9Y5H34:76037F5I\5435;\A

S34:760375I\

.\ 10GEDHGZ5EK75FI1HG75D1H0GF75M4GEIY75JIM7FKIH75;Z5EK75F:IG758I:E435[F775kQR\z

,\ 83415 EK75JIM7FKIH75485 EK75FE77H5:03379E5 D1H0GF7O567E731D975 EK75 3IE75485:KI9Y75485 :03379E
[6'=6-\54M735EK7579ED375JIM7FKIH75I96510GEDHGZ5DE5;Z5EK75D960:EI9:75D95436735E4567E731D975EK7
D960:EDM75M4GEIY75634HA

#[E\5�5`56'=6-5�5`′ 5656'=6-
JK737
#[-\ DF5EK75D960:EDM75M4GEIY75634H5IF5I5809:ED495485ED175[b^\z

`′ DF5EK75D960:EDMDEZ5H73509DE5G79YEK5[µo=1\z

`′ 5�5.5843540E64435I337FE73Fz

`′ 5�5-OR58435d&*5I337FE73Fz
6 DF5EK75E731D9IG/E4/E731D9IG5G79YEK5485EK75I337FE735[1\z

6'=6- DF5EK753IE75485:KI9Y75485:03379E5JDEK5ED175[b(=µF\z

R\ I66537F0GEF5485.\5I965,\5495I5JIM7FKIH75;IFDFz5 EK75H7Ib5MIG075485 EK7537F0GED9Y5JIM7FKIH7
DF5EK75FE77H5:03379E5D1H0GF7537FD60IG5M4GEIY75485EK75I337FE73Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5k>5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

S34:260375;\
.\5 10GEDHGD735GI5MIG7035:3cE75675GI5E79FD495675:K4:5HI35G758I:E70356U2:K7GG75[M4D35kQR\z

,\5 62E731D9735 GI5:K0E75675 E79FD495 D960:EDM75I0T5;4397F5605HI3I840637O57950EDGDFI9E5 GI5 84310G7
F0DMI9E7A

4)5�5`56'=6-5�5`′ 565Y9=58
4x
4)5 7FE5GI5MIG7035:3cE75675GI5:K0E75675E79FD495D960:EDM75[b^\z

`′ 5 7FE5GUD960:EI9:75HI3509DE25675G49Y07035[~o=1\z

`′ 5�5.5H4035G7F5HI3I840637F5675EZH757TE23D703z

`′ 5�5-OR5H4035G7F5HI3I840637F5;GD962Fz
65 7FE5GI5G49Y07035605HI3I8406375675;43975P5;43975[1\z
585 7FE5G75E71HF56758349E5605:K4:5675:403I9E5P58349E53ID67O5V0D5MI0E5.5~Fz
Y95 7FE5G75:403I9E5941D9IG567562:KI3Y75[b(\Q

R\5 IL40E735 G7F5 32F0GEIEF5 675 .\5 7E5 ,\z5 GI5 MIG7035 32F0GEI9E75 7FE5 GI5 E79FD495 32FD607GG75 I05 :K4:
:403I9E5P58349E53ID675605HI3I840637Q

\0Y01. "883*.)7.N?4*5*B3+*,-.)7.@3.+7-8*,-.4?8*)67@@7.36<.BH,B8.)7.5,6)47

<KI:09567F5E34DF52:KI9EDGG49F564DE5cE375F401DF5P5095:K4:5675:403I9E56758406375F7G495,Q.N5IM7:
67F5 MIG703F5 675 :3cE75 V0D5 F49E5 IHH34TD1IEDM7179E5 G7F5 F0DMI9E7FA5 -OkO5 .5 7E5 ,5 84DF5 G75 :403I9E
941D9IG5 675 62:KI3Y75 605 HI3I840637Q5 )I5 603275 :49M79ED4997GG75 605 8349E5 64DE5 cE375 :41H3DF7
79E375 N5 7E5 ?5 ~F5 EI96DF5 V075 GI5 603275 L0FV0WP5 1D/MIG7035 [V0D5 9W7FE5 HIF5 :3DEDV07\5 H70E5 IM4D3
9WD1H43E75 V07GG75 E4G23I9:7Q5 )7F5 E79FD49F5 32FD607GG7F5 F49E5 62E731D927F5 F7G495 kQRQ5 )7F5 MIG703F
1ITD1IG7F5 67F5 E79FD49F5 32FD607GG7F5 62E731D927F5 F7349E5 H43E27F5 F035 0975 :403;75 6499I9E5 GI
E79FD495 32FD607GG75 795 849:ED495 605 :403I9E5 675 62:KI3Y7Q5 )I5 E79FD495 32FD607GG75 G075 F035 :7EE7
:403;75 :4337FH496I9E5 I05 :403I9E5 941D9IG5 675 62:KI3Y75 7FE5 628D9D75 :41175 G75 9DM7I05 67
H34E7:ED495I0T5:K4:F56758406375605HI3I840637Q
!"'%555*D5 GW7FFID5 D96DMD607G5 605 HI3I8406375 :41HG7E5 975 H70E5 cE375 7887:E025 P5 GW095 675 :7F5 :403I9EFO5 67F5 7FFIDF
:41HG2179EID37F564DM79E5cE3757887:E02F5F03567F583I:ED49F5IM7:5095:403I9E5:41H3DF579E375-O-.57E5-O,k584DF5G75:403I9E
941D9IG567562:KI3Y7O5H4035:41HI3IDF495IM7:5G75HI3I8406375:41HG7EQ

\0Y0Y. "883*.)7.N?4*5*B3+*,-.)7.@3.+7-8*,-.4?8*)67@@7.36<.BH,B8.)7.>3-a6N47

<KI:09567F5E34DF52:KI9EDGG49F564DE5cE375F401DF5P5095:403I9E5675:K4:56751I9s0M375F7G495,QR,5P
:KI:097567F5MIG703F5FH2:D8D27F56I9F5 G75 EI;G7I05RO5 G7F5MIG703F5675:3cE752EI9E5:7GG7F5605EI;G7I05R
IM7:5 0975 E4G23I9:75 675 �k5�Q5 )7F5 E79FD49F5 32FD607GG7F5 F49E5 62E731D927F5 F7G495 kQRQ5 SI31D5 G7F
E34DF5:3cE7F5675E79FD49O549562E731D975GI5HG0F52G7M275V075GW495628D9DE5:41175GI5E79FD49532FD607GG7
I0T5 :K4:F5 675 1I9s0M375 605 HI3I8406375 I05 :403I9E5 :49FD6232Q5 )75 9DM7I05 675 H34E7:ED495 I0T
:K4:F5 675 1I9s0M375 605 HI3I8406375 7FE5 628D9D5 :41175 GI5 MIG7035 675 E79FD495 GI5 HG0F5 2G7M27
17F03275I0T5:403I9EF5FH2:D8D2F56I9F5G75EI;G7I05RQ

W3J@736.Y.9.g3@7648.)7.B4_+7.)78.B,643-+8.C,64.@X7883*.)7.N?4*5*B3+*,-
)7.@3.+7-8*,-.4?8*)67@@7.36<.BH,B8.)7.>3-a6N47

!@388*5*B3+*,-
)78.C3435,6)478

!,643-+.)7.B4_+7

(

,-5---5(O562:KI3Y75675GDY975:GIFF7F5@57E5k k--57E5,5---

.-5---5(O562:KI3Y75675GDY975:GIFF75R ,k-57E5.5---

.-5---5(O562:KI3Y75675GDY975:GIFF7F5.57E5, .,k57E5k--

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5kN5f

S34:760375;\A

.\ 10GEDHGZ5EK75H7Ib5MIG075485EK75FI1HG75D1H0GF75M4GEIY75;Z5EK75F:IG758I:E435[F775kQR\z

,\ 67E731D975 EK75 D960:EDM75 M4GEIY75 634H5 ;7EJ7795 EK75 I337FE735 E731D9IGF5 0FD9Y5 EK75 84GG4JD9Y
84310GIA

4)5�5`56'=6-5�5`′ 565Y9=58
JK737
4) DF5EK75H7Ib5MIG075485EK75D960:EDM75M4GEIY75634H5[b^\z

`′ DF5EK75D960:EDMDEZ5H73509DE5G79YEK5[µo=1\z

`′ 5�5.5843540E64435I337FE73Fz

`′ 5�5-OR58435d&*5I337FE73Fz
6 DF5EK75E731D9IG/E4/E731D9IG5G79YEK5485EK75I337FE735[1\z

58 DF5EK758349E5ED175485EK75FE77H5:03379E5D1H0GF7z57V0IG5E45.5µFz
Y9 DF5EK75941D9IG56DF:KI3Y75:03379E5[b(\z

R\ I665EK7537F0GEF5485.\5I965,\z5EK7537F0GED9Y5MIG075DF5EK75FE77H5:03379E5D1H0GF7537FD60IG5M4GEIY7
485EK75I337FE73Q

\0Y01. d*EH+-*-E.*>C6@87.478*)63@.N,@+3E7.+78+

"975 GDYKE9D9Y5 :03379E5 D1H0GF75 D95 I::436I9:75 JDEK5 ,Q.N5 FKIGG5 ;75 IHHGD765 E45 7I:K5 485 EK75 EK377
FI1HG7F5 8435 7I:K5 485 EK75 84GG4JD9Y5 EK3775 H7Ib5 MIG07F5 485 IHH34TD1IE7GZ5 -OkO5 .5 I965 ,5 ED17F5 EK7
941D9IG56DF:KI3Y75:03379E5485 EK75I337FE73Q5^D3E0IG5 8349E5 ED175FKIGG5;75JDEKD95N5 E45?5µF5JKDG75 EK7
KIG85 MIG075 ED175 [JKD:K5 DF5 94E5 :3DED:IG\5 1IZ5 KIM75 I9Z5 E4G73I9:7Q5 'K75 37FD60IG5 M4GEIY7F5 I37
67E731D9765 D95I::436I9:75JDEK5kQRQ5'K751ITD1015MIG07F5 485 EK75 67E731D9765 37FD60IG5 M4GEIY7F
FKIGG5;7563IJ95D95I537FD60IG5M4GEIY75M73F0F56DF:KI3Y75:03379E5:03M7Q5'K7537FD60IG5M4GEIY7537I6
495 F0:K5 I5 :03M75 :4337FH496D9Y5 E45 EK75 941D9IG5 6DF:KI3Y75 :03379E5 DF5 678D9765 IF5 EK75 GDYKE9D9Y
D1H0GF75H34E7:ED495G7M7G5485EK75I337FE73Q

!"'%555&85I5:41HG7E75I337FE735 340ED975 E7FE5 :I994E5;75:I33D76540E5IE54975485 EK75I;4M75:03379EFO5 EK795I66DED49IG5 EZH7
E7FEF5FKIGG5;75:I33D76540E5IE5I5:03379E5D95EK753I9Y75485-O-.5E45-O,k5ED17F5941D9IG56DF:KI3Y75:03379E58435:41HI3DF495E4
EK75:41HG7E75I337FE73Q

\0Y0Y. DG*+BH*-E.*>C6@87.478*)63@.N,@+3E7.+78+

"975FJDE:KD9Y5:03379E5 D1H0GF75 D95I::436I9:75JDEK5,QR,54857I:K5FH7:D8D765MIG075 D95 EI;G75R5FKIGG
;75IHHGD765E457I:K5485EK75EK3775FI1HG7F5JDEK5H7Ib5MIG07F5I:436D9Y5E45EI;G75R5JDEK5I5E4G73I9:7548
�k5�Q5'K7537FD60IG5M4GEIY7F5I37567E731D9765D95I::436I9:75JDEK5kQRQ5'K75KDYK7FE5485EK7F75EK377
M4GEIY7F5 DF5678D9765IF5 EK75FJDE:KD9Y5 D1H0GF75 37FD60IG5 M4GEIY75 485 EK75 I337FE735 IE5 EK75 37FH7:EDM7
:03379EQ5'K75FJDE:KD9Y5D1H0GF75H34E7:ED495G7M7G5485EK75I337FE735DF5678D9765IF5EK75KDYK7FE5M4GEIY7
17IF03765IE5EK75:03379EF5FH7:D8D765D95EI;G75RQ

W3J@7.Y.9.273^.B6447-+8.5,4.8G*+BH*-E.*>C6@87.478*)63@.N,@+3E7.+78+

Q4478+74
B@388*5*B3+*,-

273^.B6447-+8

(

,-5---5(O5GD9756DF:KI3Y75:GIFF7F5@5I965k 5k--5I965,5---

.-5---5(O5GD9756DF:KI3Y75:GIFF5R 5,k-5I965.5---

.-5---5(O5GD9756DF:KI3Y75:GIFF7F5.5I965, 5.,k5I965k--

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5kC5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

\0(. "883*.)7.+7-67.36<.BH,B8.)7.B,643-+.)7.@,-E67.)64?7

\0(0/. V?-?43@*+?8

(MI9E5 G7F5 7FFIDFO5 495 64DE517F0373O5 P5 67F5 8D9F5 6W2MIG0IED49O5 F035 :KIV075 2:KI9EDGG495 7FFIZ2O5 GI
E79FD49532FD607GG75I0T5:K4:F56758406375I05:403I9E5941D9IG567562:KI3Y7Q

<KI:095 67F5 7FFIDF5 675 E79075 I0T5 :403I9EF5 675 :K4:5 675 G49Y075 603275 64DE5 cE375 7887:E02
:4984312179E5P5>QR57E5NQ.5 F035 E34DF5 2:KI9EDGG49F5 9708F5 675 HI3I840637F5 :41HG7EFO5 675 83I:ED49F
675HI3I8406375405675MI3DFEI9:7F59WIZI9E5F0;D5I0:0957FFID5I9E23D7037179E5P5GW7T:7HED495675:7G0D
FH2:D8D25:D/67FF0F5P567F58D9F56W2MIG0IED49Q5S796I9E5 G7F57FFIDFO5 G7F532FDFEI9:7F5MI3DI;G7F5P54TZ67
12EIGGDV075H70M79E5cE3757TH4F27F5P5GWID35GD;375D114;DG75P50975E71H23IE0375675,-5t<5�5.k5t<Q5)I
E79FD495IFFDY927567F52:KI9EDGG49F57FFIZ2F564DE5cE375I0514D9F5R5 b^O5 FD5 GI5 E79FD495IFFDY927560
HI3I8406375 9W7FE5 HIF5 D9823D70375 P5 :7EE75 MIG703O5 1IDF5 9WI5 HIF5 ;7F4D95 675 62HIFF735 >5 b^Q5 *D5 G7
HI3I8406375:49FD62325:41H43E750956DFH4FDED8567562:4997TD49O5:7F57FFIDF564DM79E5cE3757887:E02F
IM7:5G756DFH4FDED857952EIE5675849:ED4997179EO5M4D35NQ>Q

<KIV0757FFID5I0T5:403I9EF5675:K4:5675 G49Y075603275 :41H43E75 GWIHHGD:IED495 675 .C5 62:KI3Y7F
32HI3ED7F5795>5F23D7F5675R562:KI3Y7FQ5)7F5 D9E73MIGG7F579E375 G7F562:KI3Y7F564DM79E5cE375675k-5F
P5>-5F57E5G7F5D9E73MIGG7F579E375G7F5F23D7F564DM79E5cE375F088DFI9EF5H4035H7317EE375P5GW2:KI9EDGG49567
37834D6D35L0FV0WP50975E71H23IE0375M4DFD975675GI5E71H23IE0375I1;DI9E7Q

(5 GI5 F0DE75675 GW7FFID5I0T5:403I9EF5675 G49Y0756032757E5IH3XF5 37834D6DFF7179E5675 GW2:KI9EDGG495P
0975 E71H23IE0375 M4DFD975 675 GI5 E71H23IE0375 I1;DI9E7O5 495 37:41179:73I5 G7F5 7FFIDF5 67
M23D8D:IED495 675 GI5 E79FD495 32FD607GG75 7887:E02F5 IMI9E5 GW7FFID5 I0T5 :403I9EF5 675 G49Y075 60327O5 79
M075 675 :41HI3735 G7F5 MIG703F5 17F0327F5 IM7:5 :7GG7F5 4;E7907F5 IMI9E5 GW7FFID5 7E5 G7F5 MIG703F5 97
64DM79E5HIF5IM4D35MI3D25675HG0F5675k5�Q

)W7TI1795MDF07G567F52:KI9EDGG49F5IH3XF5GW7FFID564DE532M2G735GWI;F79:75675E40E75E3I:75675H73843IED49O
6WI143uIY7O56758DFF03754056WI0E37562E23D43IED495D1H43EI9E7567F532FDFEI9:7F5P54TZ67512EIGGDV07Q

\0(01. 2478B4*C+*,-8.C,64.@X7883*.)7.)?BH34E7.)7.@*E-7.864.@78.C3435,6)478
1%.%%%.Q.7+./%.%%%.Q

<7E57FFID5:49FDFE75795GWIHHGD:IED495P5GW2:KI9EDGG4957957FFID5675:K4:F5675:403I9E5FD10GI9E5GI562:KI3Y7
P5E3IM73F5:7E52:KI9EDGG4956W0975GDY975H32:KI3Y275628D9D75HI35G7F5HI3I1XE37F564992F5I05EI;G7I05@Q

W3J@736.(.9.2343>Z+478.C,64.@X7883*.)7.)?BH34E7.)7.@*E-7.864.@78.C3435,6)478
1%.%%%.Q.7+./%.%%%.Q

!@388*5*B3+*,-
)78.C3435,6)478

!@3887.)7
)?BH34E7.)7.@*E-7

#>C?)3-B7.)X,-)7
)7.@3.@*E-7.$

Ω

U64?7.B,-N7-+*,--7@@7
)7.@3.B4_+7."

µF

W7-8*,-.)7.BH34E7
!d

b^5E79FD495:49ED907

.-5---5( . @O?543 ,5--- RO,543

.-5---5( , ,O@543 ,5--- RO,543

.-5---5( R .OR543 ,5@-- ,OC543
,-5---5( @ -OC543 ,5C-- ,O>543
,-5---5( k -Ok543 R5,-- ,O@543

4357FE5GI5E79FD495IFFDY9275675GW2:KI9EDGG4957FFIZ25795bDG4M4GEFO5MIG7035788D:I:7Q
!"'%555)7F5 :GIFF7F5 .5 P5 k5 605 EI;G7I05 H32:2679E5 :4337FH49679E5 P5 67F5 H37F:3DHED49F5 795 1IEDX375 675 62:KI3Y75 67
F2M23DE25 :34DFFI9E7Q5 )75 :K4DT5 675 GI5 :GIFF75 675 62:KI3Y75 IHH34H3D275 7FE5 849:ED495 67F5 7TDY79:7F5 605 32F7I05 7E5 8IDE
GW4;L7E5675GWI997T75%Q

)W2973YD75 [l\5 D9L7:E275 6I9F5 GW2:KI9EDGG495 795 7FFID5 7FE5 62E731D9275 P5 HI3ED35 67F5 HI3I1XE37F5 60
EI;G7I05@5Y3�:75P5GI584310G7A

a5�5437F5⋅5[4)5f5437F\5⋅5.=b5⋅55

4x5437F57FE5 GI5HG0F58ID;G75MIG7035675 GI5 E79FD49532FD607GG75I0T5:K4:F56751I9s0M37517F03275F03
G7F5E34DF52:KI9EDGG49F57957FFID5H4035GI5MIG7035GI5HG0F58ID;G7567F5:403I9EF564992F5I05EI;G7I05RQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5k?5f

\0(. d,-E.)643+*,-.B6447-+.*>C6@87.G*+H8+3-).+78+

\0(0/. V7-743@

q784375EK75E7FEF5EK75GDYKE9D9Y5D1H0GF7537FD60IG5M4GEIY75IE5941D9IG56DF:KI3Y75:03379E54857I:K5E7FE
FI1HG75FKIGG5;7517IF0376584357MIG0IED495H03H4F7FQ

%I:K5G49Y5603IED495:03379E5D1H0GF75JDEKFEI965E7FE5FKIGG5;751I675D95I::436I9:75JDEK5>QR5I965NQ.
495EK377597J5FI1HG7F5485:41HG7E75I337FE73FO5I337FE735F7:ED49F543537FDFE4357G7179EF5JKD:K5KIM7
94E5;7795F0;L7:E765H37MD40FGZ5 E45I9Z5E7FE57T:7HE5 EKIE5FH7:D8D765I;4M75 84357MIG0IED495H03H4F7FQ
'K75949/GD97I3517EIG/4TD67537FDFE43F51IZ5;757TH4F765E45EK754H795ID35IE5I5FEDGG5ID35E71H73IE037548
,-5t<5�5.k5t<5603D9Y5EK7F75E7FEFQ5'K753IE765M4GEIY75485EK75E7FE5FI1HG7F5FKIGG5;75IE5G7IFE5R5b^5D8
EK753IE765M4GEIY75485 EK75I337FE735 DF594E5 G7FF5 EKI95 EKDF5I9659776594E57T:7765>5b^Q5 &85I95I337FE73
6DF:4997:E435 DF5 ;0DGE5 D9E45 EK75 67FDY95 485 EK75 I337FE735 096735 :49FD673IED49O5 EK7F75 E7FEF5 FKIGG5 ;7
1I675JDEK5EK756DF:4997:E435D954H73I;G75:496DED49O5F775NQ>Q

%I:K5G49Y5603IED495:03379E5D1H0GF75E7FE5FKIGG5:49FDFE5485.C56DF:KI3Y754H73IED49F56DMD6765D9E45FDT
Y340HF5 485 EK3775 4H73IED49FQ5 &9E73MIGF5 ;7EJ7795 4H73IED49F5 FKIGG5 ;75 k-5F5 E45 >-5F5 I965 ;7EJ779
Y340HF5F0:K5EKIE5EK75FI1HG75:44GF5E4597I35I1;D79E5E71H73IE037Q

a4GG4JD9Y5 EK75 G49Y5 603IED495 :03379E5 E7FE5 I965 I8E735 EK75 FI1HG75 KIF5 :44G765 E45 97I35 I1;D79E
E71H73IE0375 EK75 37FD60IG5 M4GEIY75 E7FEF5JKD:K5J73751I675;784375 EK75 G49Y5 603IED495 :03379E5 E7FE
FKIGG5;7537H7IE7658435:41HI3DF495JDEK5EK75MIG07F54;EID9765;784375EK75E7FE5I965EK75MIG07F5FKIGG
94E5KIM75:KI9Y765;Z514375EKI95k5�Q

^DF0IG5 7TI1D9IED495 485 EK75 E7FE5 FI1HG7F5 I8E735 EK75 E7FE5 FKIGG5 37M7IG5 945 7MD679:75 485 H09:E037O
8GIFK4M73O5:3I:bD9Y54354EK735FDY9D8D:I9E56I1IY75485EK7517EIG/4TD67537FDFE43FQ

\0(01. d*-7.)*8BH34E7.+78+.47A6*47>7-+8.5,4.1%.%%%.Q.3-)./%.%%%.Q.34478+748

'KDF5 E7FE5 :49FDFEF5 D95 EK75 IHHGD:IED495 485 :03379E5 D1H0GF7F5 E45 EK75 E7FE5 FI1HG75 FD10GIED9Y
6DF:KI3Y7F5EK340YK5DE5485I5H37:KI3Y765GD975IF5678D9765;Z5EK75HI3I17E73F5YDM795D95EI;G75@Q

W3J@7.(.9.2343>7+748.5,4.+H7.@*-7.)*8BH34E7.+78+
,-.1%.%%%.Q.3-)./%.%%%.Q.34478+748

Q4478+74
B@388*5*B3+*,-

d*-7.)*8BH34E7
B@388

D64E7.*>C7)3-B7
,5.+H7.@*-7.$

Ω

g*4+63@.)643+*,-
,5.C73^."

µF

!H34E*-E.N,@+3E7.!d

b^56Q:Q

.-5---5( . @O?543 ,5--- RO,543

.-5---5( , ,O@543 ,5--- RO,543

.-5---5( R .OR543 ,5@-- ,OC543
,-5---5( @ -OC543 ,5C-- ,O>543
,-5---5( k -Ok543 R5,-- ,O@543

435DF5EK753IE765M4GEIY75485EK75E7FE5FI1HG75D95bDG4M4GEF53Q1QFQ
!"'%555'K75:GIFF7F5.5E45k5485EK75H37:76D9Y5EI;G75:4337FH4965E45D9:37IFD9Y56DF:KI3Y7537V0D37179EFQ5'K75F7G7:ED49548
EK75IHH34H3DIE756DF:KI3Y75:GIFF5DF5;IF765495FZFE71537V0D37179EF5I965DF567IGE5JDEK5D95I997T5%Q

'K757973YZ5[l\5 D9L7:E765 D9E45 EK75 E7FE5FI1HG75 DF567E731D9765 83415 EK75HI3I17E73F5485 EI;G75@5;Z
EK7584310GIA

a5�5437F5⋅5[4)5f5437F\5⋅5.=b5⋅55

JK7375437F5DF5EK75G4J7FE5MIG075485EK75FJDE:KD9Y5D1H0GF7537FD60IG5M4GEIY7517IF03765495EK75EK377
E7FE5FI1HG7F58435EK75G4J735:03379E5MIG075485EI;G75RQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5>-5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

)W7FFID5H70E5cE37532IGDF25IM7:59WD1H43E75V07G5Y2923IE7035371HGDFFI9E5G7F5:496DED49F5F0DMI9E7FA

I\ )I5603275:49M79ED4997GG75675GI5:3cE75605:K4:5675:403I9E564DE5cE375:41H3DF7579E375.--5�57E
.,-5�5675GI5MIG7035FH2:D8D2756I9F5G75EI;G7I05@Q

;\ )I5603275:49M79ED4997GG75E4EIG75605:K4:5675:403I9E597564DE5HIF562HIFF735.k-5�5675GI560327
:49M79ED4997GG75675GI5:3cE7Q

:\ )7F5 4F:DGGIED49F5 405 G75 62:34:K7179E5 D9DEDIG5 975 64DM79E5 HIF5 62HIFF735 .-5�5 675 GI5 MIG7035 67
:3cE75 605 :403I9EQ5*WDG5 7TDFE75 67F5 4F:DGGIED49FO5 495 62E731D973I5 GI5 MIG7035 675 :3cE75 795 E3IuI9E
0975:403;7514Z7997Q

6\ )W2973YD75 675 :KI:095 67F5 :K4:F5 H4035 :KI:095 67F5 2:KI9EDGG49F5 7FFIZ2F5 64DE5 cE375 :41H3DF7
79E375?-5�57E5..-5�5675GI5MIG7035:IG:0G275HG0F5KI0E5H4035G75H371D735:K4:57E579E375.--5�57E
..-5�5675:7EE75MIG7035H4035G7F5:K4:F5F0DMI9EFQ

)75Y2923IE7035F73I562:4997:E25675 GW2:KI9EDGG4956W7FFID5P509514179E5:41H3DF579E375.57E5,5 84DF
GI5603275:49M79ED4997GG75E4EIG7567F5:K4:F5675:403I9E5IH3XF5G75HIFFIY75605:403I9E5HI35_234Q

h957T71HG75675:D3:0DE56W7FFID57FE562:3DE5P5GWI997T75]Q

\0(0Y. 2478B4*C+*,-8.C,64.@X7883*.36.B,643-+.)7.@,-E67.)64?7.864.@78.C3435,6)478
[.%%%.Q.7+.1.[%%.Q

)75 Y2923IE7035 0EDGDF25 H4035 :7E5 7FFID5 67M3I5 84039D35 095 :K4:5 675 :403I9E5 371HGDFFI9E5 G7F
H37F:3DHED49F5F0DMI9E7FA

I\ )I5603275:49M79ED4997GG75675 GI5:3cE7564DE5cE375:41H3DF7579E375.--5�57E5.,-5�5675 GI5MIG703
FH2:D8D2756I9F5G75EI;G7I05kQ

;\ )I5603275E4EIG75:49M79ED4997GG7597564DE5HIF562HIFF735.k-5�5675GI5603275:49M79ED4997GG7567
GI5:3cE7Q

:\ )7F5 4F:DGGIED49F5 405 G75 62:34:K7179E5 D9DEDIG5 975 64DM79E5 HIF5 62HIFF735 .-5�5 675 GI5 MIG7035 67
:3cE75 605 :403I9EQ5*WDG5 7TDFE75 67F5 4F:DGGIED49FO5 495 62E731D973I5 GI5 MIG7035 675 :3cE75 795 E3IuI9E
0975:403;7514Z7997Q

6\ )75:403I9E5675:3cE7564DE5 cE375 :41H3DF5 79E375 ?-5�57E5 ..-5�5675 GI5 MIG7035 FH2:D8D275 6I9F5 G7
EI;G7I05k5H4035G75H371D735:K4:57E579E375.--5�57E5..-5�5675:7EE75MIG7035H4035G7F5:K4:F5F0DMI9EFQ

W3J@736.[.9.2478B4*C+*,-8.C,64.@X7883*.36<.BH,B8.)7.B,643-+.)7.@,-E67.)64?7
864.@78.C3435,6)478.[.%%%.7+.1.[%%.Q

!@388*5*B3+*,-.)78
C3435,6)478

!,643-+.)7.B4_+7

(

U64?7.B,-N7-+*,--7@@7
)7.@3.B4_+7."

µF

k5---5(
,5k--5(

Nk
k-

.5---
555k--

\0[. "883*8.)7.5,-B+*,--7>7-+

\0[0/. V?-?43@*+?8

+I9F5:7F57FFIDFO549537H3460DE5G7F5:496DED49F5675F73MD:7O5:411757THGDV025795kQ?O5795IHHGDV0I9E
I05HI3I8406375095941;375 8DT25675:K4:F5675 :403I9E5 FH2:D8D2F5 795 IFF4:DIED495 IM7:5 0975 F403:7
6WIGD179EIED495 P5 832V079:75 D960FE3D7GG75 675 832V079:75 7E5 675 E79FD495 FH2:D8D27FQ5 )I5 E79FD495 64DE
cE375 17F03275 IM7:5 0975 H32:DFD495 675 �.5 �5 7E5 FI5 MIG7035 675 :3cE75 975 64DE5 HIF5 MI3D735 675 HG0F
675.5�5 79E375 GI5 MIG7035 P5 MD675 7E5 GI5 MIG7035 P5 HG7D975 :KI3Y7Q5 &G5 :49MD79E5 V075 G75 3IHH43E5 675 GI
E79FD495675:3cE75P5GI5MIG7035788D:I:75975FW2G4DY975HIF5675 , 5675HG0F5675,5�Q5S796I9E5G7F57FFIDF
675 849:ED4997179EO5 DG5 7FE5 F40KIDEI;G75 V075 GI5 E79FD495 P5 832V079:75 D960FE3D7GG75 975 FW2:I3E75 HIF
67F5MIG703F5FH2:D8D27F5675HG0F5675�.5�Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5>.5f

'K75E7FE51IZ5;75:I33D76540E5JDEK5I9Z5Y7973IE43580G8DGGD9Y5EK7584GG4JD9Y537V0D37179EFA

I\ 'K75MD3E0IG5603IED495485 EK75H7Ib5485 EK75:03379E5 D1H0GF75FKIGG5;75;7EJ7795.--5�5I965.,-5�
485EK75MIG075FH7:D8D765D95EI;G75@Q

;\ 'K75 MD3E0IG5 E4EIG5 603IED495 485 EK75 :03379E5 D1H0GF75 FKIGG5 94E5 7T:7765 .k-5�5 485 EK75 MD3E0IG
603IED495485EK75H7IbQ

:\ "F:DGGIED49F5 435 D9DEDIG5 4M73FK44E5 FKIGG5 94E5 7T:7765 .-5�5 485 EK75 H7Ib5 485 EK75 :03379E5 MIG07Q5 &8
4F:DGGIED49F54::03O5I517I95:03M75FKIGG5;7563IJ958435EK7567E731D9IED495485EK75H7Ib5MIG07Q

6\ 'K757973YZ5 84357I:K5 D1H0GF754957I:K5 E7FE765FI1HG75FKIGG5 GD75;7EJ7795?-5�5I965..-5�548
EK75I;4M75:IG:0GIE765MIG0758435EK758D3FE5D1H0GF75I965;7EJ7795.--5�5I965..-5�5485EKDF5MIG07
8435EK7584GG4JD9Y5D1H0GF7FQ

'K75 :03379E5 Y7973IE435 FKIGG5 ;75 6DF:4997:E765 83415 EK75 E7FE5 FI1HG75 GIE735 EKI95 4975 ED175 I96
7I3GD735 EKI95 EJ45 ED17F5 EK75 MD3E0IG5 E4EIG5 603IED495 485 EK75 :03379E5 D1H0GF7F5 I8E735 HIFFD9Y5 EK340YK
_734Q

(957TI1HG75485I5F0DEI;G75E7FE5:D3:0DE5DF567F:3D;765D95I997T5]Q

\0(0Y. d,-E.)643+*,-.B6447-+.47A6*47>7-+8.5,4.[.%%%.Q.3-).1.[%%.Q.34478+748

'K75 Y7973IE435 0F765 D95 EKDF5 E7FE5 FKIGG5 67GDM735 I5 :03379E5 D1H0GF75 80G8DGGD9Y5 EK75 84GG4JD9Y
37V0D37179EFA

I\ 'K75MD3E0IG5603IED495485EK75H7Ib5FKIGG5GD75;7EJ7795.--5�5I965.,-5�5485EK75MIG075FH7:D8D765D9
EI;G75kQ

;\ 'K75MD3E0IG5E4EIG5603IED495FKIGG594E57T:7765.k-5�5485EK75MD3E0IG5603IED495485EK75H7IbQ
:\ "F:DGGIED49F5 435 D9DEDIG5 4M73FK44E5 FKIGG5 94E5 7T:7765 .-5�5 485 EK75 H7Ib5 :03379E5 MIG07Q5 &8

4F:DGGIED49F54::03O5I517I95:03M75FKIGG5;7563IJ958435EK7567E731D9IED495485EK75H7Ib5MIG07Q
6\ 'K75H7Ib5:03379E5FKIGG5GD75;7EJ7795?-5�5I965..-5�5485EK75MIG075FH7:D8D765D95EI;G75k58435EK7

8D3FE5D1H0GF75I965;7EJ7795.--5�5I965..-5�5485EKDF5MIG0758435EK7584GG4JD9Y5D1H0GF7FQ

W3J@7.[.9.R7A6*47>7-+8.5,4.+H7.@,-E')643+*,-.B6447-+.*>C6@87.+78+
,-.[.%%%.Q.3-).1.[%%.Q.34478+748

Q4478+74
B@388*5*B3+*,-

273^.B6447-+
(

g*4+63@.)643+*,-.,5.C73^."
µF

k5---5(
,5k--5(

Nk
k-

.5---
555k--

\0[. SC743+*-E.)6+=.+78+8

\0[0/. V7-743@

(F57THGID9765D95kQ?5EK7F75I375E7FEF5D95JKD:K5F73MD:75:496DED49F5I375FD10GIE765;Z5EK75IHHGD:IED49
E45EK75I337FE735485I5FEDH0GIE765901;735485FH7:D8D765D1H0GF7F5D95:41;D9IED495JDEK57973YD_IED495;Z
I5 H4J735 F0HHGZ5 485 FH7:D8D765 M4GEIY75 I965 837V079:ZQ5 'K75 M4GEIY75 FK40G65 ;7517IF03765JDEK5 I9
I::03I:Z5485�.5�5I965 DEF5H7Ib5MIG075 DF594E5IGG4J765 E45MI3Z5;Z514375 EKI95.5�5 83415945 G4I65 E4
80GG5G4I65:496DED49Q5'K753IED45485H7Ib5M4GEIY75E453Q1QFQ5MIG075FK40G6594E567MDIE7583415 , 5;Z51437
EKI95,5�Q5+03D9Y5EK754H73IED9Y560EZ5E7FEF5EK75H4J735837V079:Z5M4GEIY75FK40G6594E567MDIE758341
EK75FH7:D8D765MIG07F5;Z514375EKI95�.5�Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5>,5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

)W7TDY79:75 H3D9:DHIG75 H4035 V075 G75 HI3I8406375 HIFF75 IM7:5 F0::XF5 :7F5 7FFIDF5 7FE5 V0WDG5 F4DE
:IHI;G75675F7537834D6D35H796I9E5 GWIHHGD:IED495675 GI5 E79FD495P5 832V079:75 D960FE3D7GG7O5:W7FE/P/6D37
V0WDG597564DE5HIF5Z5IM4D356W71;IGG7179E5EK731DV07Q5)7F583I:ED49F5675HI3I84063757957FFID564DM79E
649:5 IM4D35 0975 :IHI:DE25 675 6DFFDHIED495 675 :KIG7035 2YIG75 405 D9823D70375 P5 :7GG75 605 HI3I840637
:41HG7E5EI9E579532YD175E3I9FDE4D375V0W79532YD175H731I979EO5M4D35NQkQRQ

)I5F2V079:756W7FFID5:41H3796A

f 67F517F037F5D9DEDIG7Fz
f 095:496DED4997179Ez
f GWIHHGD:IED49567F5:K4:Fz
f 67F517F037F57E57TI179FQ

<7EE75F2V079:757FE5DGG0FE3275HI35G7F58DY037F5.O5,57E5<Q.Q

)W7FFID564DE5cE3757887:E02O5:4984312179E5P5>Q,O5>QR57E5NQ.O5F035E34DF52:KI9EDGG49F5675HI3I840637F
:41HG7EF5 4x5 675 83I:ED49F5 675 HI3I8406375 P5 0975 E71H23IE0375 I1;DI9E75 675 ,-5 t<5 �5 .k5 t<Q5 )I
E79FD495 IFFDY9275 675 :7F5 2:KI9EDGG49F5 64DE5 cE375 I05 14D9F5 2YIG75 P5 R5 b^5 [FI085 FD5 GI5 E79FD49
IFFDY9275605HI3I84063757FE5D9823D70375P5:7EE75MIG703\51IDF5FI9F562HIFF73592:7FFID37179E5.,5b^Q
*D5G75HI3I8406375:49FD62325:41H43E75HI35:49FE30:ED4950956DFH4FDED8567562:4997TD49O5:7F57FFIDF
64DM79E5cE3757887:E02F5IM7:5G756DFH4FDED8567562:4997TD4957952EIE5675849:ED4997179EO5M4D35NQ>Q

S4035G7F5HI3I840637F5675E79FD495IFFDY9275F0H23D70375P5.,5b^O5DG57FE5KI;DE07GG7179E592:7FFID37O
795 3IDF495 67F5 GD1DEIED49F5 67F5 D9FEIGGIED49F5 6W7FFID5 7TDFEI9E7FO5 6W7887:E0735 :7E5 7FFID5 F035 097
83I:ED495 675 HI3I840637Q5 &G5 D1H43E75 V075 GI5 E79FD495 I0T5 ;4397F5 675 GW2:KI9EDGG495 795 7FFID5 7E5 G7
:403I9E5 P5 832V079:75 D960FE3D7GG75 E3IM73FI9E5 GW2:KI9EDGG495 37H32F79E79E5 G75 1D70T5 H4FFD;G75 G7F
:496DED49F5H32MIGI9E5H4035G75HI3I8406375:41HG7EQ

)I5 H0DFFI9:75 6DFFDH275 HI35 G7F5 MI3DFEI9:7F5 :49FEDE075 G75 HI3I1XE375 :3DEDV075 H4035 V075 G7
HI3I8406375 HIFF75 IM7:5 F0::XF5 GW7FFID5 675 849:ED4997179EQ5 "95 64DE5 649:5 7887:E0735 GW7FFID5 67
849:ED4997179E5F03567F5MI3DFEI9:7F5970M7F5IM7:567F5E79FD49F56W7FFID51IL4327F5 c4: 57E5 O3c4 5V0D
649979E5G7F51c17F5MIG703F5675H0DFFI9:756DFFDH275V07567F5MI3DFEI9:7F5MD7DGGD7F5F40F5GI5E79FD49
67532YD175H731I979E57E5F40F5 GI5 E79FD495IFFDY927Q5<7F5E79FD49F56W7FFID51IL4327F564DM79E5cE37
62E731D927F5P5HI3ED35675GW7FFID5675MD7DGGDFF7179E5I::2G2325675GI51I9DX37562:3DE75795NQkQ,Q,Q

)I5 83I:ED495 675 HI3I8406375 7FFIZ275 64DE5 cE375 F401DF75 P5 67F5 E79FD49F5 2YIG7F5 P5 GI5 E79FD495 67
32YD175H731I979E5[M4D35,Q?\57E5P5GI5E79FD495IFFDY9275[M4D35,QC\5605HI3I8406375:41HG7E56DMDF27F
HI35 G75 941;375 E4EIG5 15 675 83I:ED49F5 F71;GI;G7FO5 M4D35 >QRQ5 <7F5 E79FD49FO5 4F:5 2YIG75 P5 4:=15 7E
4F35 2YIG75 P5 43=15 F49E5 146D8D27F5 :4984312179E5 P5 NQkQ,Q,5 H4035 4;E79D35 G7F5 E79FD49F5 6W7FFIDF
1IL4327F5 c4: 57E5 c43 Q

!"'%555)I5 E71H23IE0375 675 H32:KI088IY75 675 >-5 t<5 �5 R5 t<5 FH2:D8D275 6I9F5 G7F5 8DY037F5 .5 7E5 ,5 7FE5 0975 14Z7997
H49623275V0D5 ED79E5:41HE75675 GWD98G079:75675 GI5 E71H23IE0375I1;DI9E7O56053IZ4997179E5F4GID375ID9FD5V075675:73EID9F
7887EF5675GI5H4GG0ED495F035GW79M7G4HH75605HI3I840637Q

\0[01. "883*.)7.N*7*@@*887>7-+.3BB?@?4?

<7E5 7FFID5 H7317E5 675 62E731D9735 G7F5 MIG703F5 675 E79FD4951IL4327F5 c4: 5 7E5 c43 5 V0D5 F49E5 0EDGDF27F
H4035 G7F5 7FFIDF5 675 849:ED4997179E5 [M4D35 G7F5 8DY037F5 .O5 ,5 7E5 G75 EI;G7I05 <Q.\5 7E5 H7317EE349E
6W7887:E0735:7F57FFIDF5F03567F532FDFEI9:7F5970M7FQ
!"'%55 S4035G7F532FDFEI9:7F5F401DF7F5P50975E79FD495H34:K75675GI5E79FD4956753282379:754378O50975H34:2603756U7FFID
IGE739IEDM757FE5P5GU2E067Q

\0[010/. 24,B?)647.)e7883*

'34DF52:KI9EDGG49F567532FDFEI9:7F564DM79E5cE375IGD179E2F5F40F50975E79FD4952YIG75P5 G7035 E79FD49
675F73MD:75H731I979E5:433DY2754:E5[M4D35HG0F5G4D9\5H796I9E50975603275675.5---5K5603I9E5GIV07GG7
GI5E71H23IE037564DE5cE37532Y0G2756758Iu495P5:75V075GI5E71H23IE0375P5GI5F038I:7567F532FDFEI9:7F
F751ID9ED79975P5..k5t<5�5@5rQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5>R5f

'K751ID95 37V0D37179E5 E45HIFF5 EK7F75 E7FEF5 DF5 EKIE5 EK75I337FE735 DF5 I;G75 E45 :44G5 64J95603D9Y5 EK7
H4J735 837V079:Z5 M4GEIY75 IHHGD:IED49O5 DQ7Q5 EK731IG5 309IJIZ5 647F5 94E5 4::03Q5 &E5 DF5 37V0D376
EK73784375 EKIE5 EK75I337FE735F7:ED49F5 E7FE765FKIGG5KIM75;4EK5I5 E3I9FD79E5I965I5FE7I6Z5FEIE75K7IE
6DFFDHIED495:IHI;DGDEZ57V0IG5E45435G7FF5EKI958435EK75:41HG7E75I337FE73O5F775NQkQRQ

'K75E7FE5F7V079:75:41H3DF7FA

f D9DEDIG517IF037179EFz
f :496DED49D9Yz
f IHHGD:IED495485D1H0GF7Fz
f 17IF037179EF5I9657TI1D9IED49Q

'KDF5F7V079:75DF5DGG0FE3IE765D958DY037F5.O5,5I965<Q.Q

'K75 E7FE5 FKIGG5 ;75 1I675 495 EK3775 FI1HG7F5 485 :41HG7E75 I337FE73F5 435 I337FE735 F7:ED49F5 D9
I::436I9:75 JDEK5 >Q,O5 >QR5 I965 NQ.5 IE5 I95 I1;D79E5 E71H73IE0375 485 ,-5 t<5 �5 .k5 t<Q5 'K75 3IE76
M4GEIY75485EK75E7FE5FI1HG7F5FKIGG5;75IE5G7IFE5R5b^5D85EK753IE765M4GEIY75485EK75I337FE735DF594E5G4J73
EKI95 EKDF5 I965 97765 94E5 7T:7765 .,5 b^Q5 &85 I95 I337FE735 6DF:4997:E435 DF5 ;0DGE5 D9E45 EK75 67FDY95 48
I337FE735 096735 :49FD673IED49O5 EK7F75 E7FEF5 FKIGG5 ;75 1I675 JDEK5 EK75 6DF:4997:E435 D95 4H73I;G7
:496DED49O5F775NQ>Q

a435I337FE73F53IE765I;4M75.,5b^5DE5DF50F0IGGZ597:7FFI3Z5E451Ib75EKDF5E7FE5495I95I337FE735F7:ED49
;7:I0F75485 GD1DEIED49F54857TDFED9Y5 E7FE5 8I:DGDED7FQ5 &E5 DF5 D1H43EI9E5 EKIE5 EK75M4GEIY75I:34FF5 EK75 E7FE
FI1HG75I965 EK75H4J735 837V079:Z5:03379E5 EK340YK5 EK75FI1HG75 37H37F79E5IF5 :G4F7GZ5IF5H4FFD;G7
EK75:496DED49F5D95EK75:41HG7E75I337FE73Q

'K75 :3DED:IG5 I337FE735 HI3I17E735 8435 F0::7FF80GGZ5 HIFFD9Y5 EK75 4H73IED9Y5 60EZ5 E7FE5 DF5 EK75 37FDFE43
H4J735G4FFQ5'K754H73IED9Y560EZ5E7FE5FKIGGO5EK7378437O5;75:I33D76540E549597J537FDFE43F5IE57G7MIE76
E7FE5 M4GEIY7F5 4:

� 5 I965 43
� 5 EKIE5 YDM75 EK75 FI175 H4J735 G4FF7F5 IF5 IY765 37FDFE43F5 IE5 :49ED9040F

4H73IED9Y5 I965 3IE765 M4GEIY75 37FH7:EDM7GZQ5 'K7F75 7G7MIE765 E7FE5 M4GEIY7F5 FKIGG5 ;75 67E731D976
83415EK75I::7G73IE765IY7D9Y5H34:760375D95EK75JIZ567F:3D;765D95NQkQ,Q,Q

'K75 H4J735 837V079:Z5 E7FE5 M4GEIY7F5 E45 ;75 IHHGD765 E45 EK75 E7FE5 I337FE735 F7:ED495 FKIGG5 ;75 EK7
:49ED9040F54H73IED9Y5[F775,Q?\5I9653IE765[F775,QC\5M4GEIY7F5485EK75:41HG7E75I337FE7356DMD6765;Z
EK75E4EIG5901;735485FD1DGI35I337FE735F7:ED49F51O5F775>QRQ5'K7F75M4GEIY7FO54F:57V0IG5 E454:=15I96
4F35 7V0IG5 E4543=15 I375146D8D765I::436D9Y5 E45NQkQ,Q,5 E457FEI;GDFK5 EK757G7MIE765 E7FE5 M4GEIY7F5 4:

�

I96543
� Q

!"'%555'K757FEI;GDFK765H37K7IE5E71H73IE0375485>-5t<5�5R5t<5FH7:D8D765D958DY037F5.5I965,5DF5I5J7DYKE765IM73IY75EKIE
:4M73F5 EK75 D98G079:75 485 I1;D79E5 E71H73IE037O5 F4GI35 3I6DIED495 I965 F4175 D98G079:75 485 H4GG0ED495 495 EK75 I337FE73
K40FD9YQ

\0[01. QBB7@743+7).3E7*-E.C4,B7)647

'KDF5 E7FE5 H34:760375 DF5 67FDY9765 E45 67E731D975 EK75 M4GEIY75 MIG07F5 4:�5 I965 43�5 0F765 D95 EK7
4H73IED9Y560EZ5 E7FEF5 [F775 8DY037F5.O5,5I965 EI;G75<Q.\5JKD:K5JDGG5 IGG4J5 EK4F75 E7FEF5 E45;75:I33D76
40E549597J537FDFE43FQ
!"'%55 (95 IGE739IE75 E7FE5 H34:760375 8435 37FDFE43F5 FE37FF765 :G4F75 E45 435 I;4M75 EK75 3787379:75 M4GEIY75 43785 DF5 09673
:49FD673IED49Q

\0[010/. W78+.C4,B7)647

'K3775 37FDFE435 FI1HG7F5 FKIGG5 ;75 FE37FF765 IE5 I5 M4GEIY75 7V0IG5 E45 EK75 :4337:E765 1ITD101
:49ED9040F5 4H73IED9Y5 M4GEIY75 4:E5 [F775 ;7G4J\5 485 EK75 FI1HG75 8435 .5 ---5 KO5 603D9Y5 JKD:K5 EK7
E71H73IE0375FKIGG5;75:49E34GG765E45b77H5EK75F038I:75E71H73IE0375485EK7537FDFE435IE5..k5t<5±5@5rQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5>@5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

'40F5 G7F5 1IE23DI0T5 [F4GD67F5 405 GDV0D67F\5 795 :49EI:E5 6D37:E5 IM7:5 G7F5 32FDFEI9:7F5 64DM79E5 cE37
H32F79EF5G43F5675GU7FFID5675MD7DGGDFF7179EO5IM7:50975:49:7HED495D679EDV075P5:7GG75605HI3I840637
:41HG7EQ

S796I9E5:75MD7DGGDFF7179E5I::2G232O5 GI5 32FDFEI9:7564DE5 F75 E340M7356I9F5 G751DGD7050EDGDF256I9F5 G7
HI3I840637Q5 +I9F5 :75 :IFO5 GW7FFID5 64DE5 cE375 7887:E025 F035 67F5 32FDFEI9:7F5 F2HI327F5 6I9F5 097
79:7D9E758731275649E5G75M4G01757FE5I0514D9F5G75640;G75675:7G0D5675GI532FDFEI9:7z5GI5679FDE2560
1DGD7056I9F5GU79:7D9E7597564DE5HIF5cE375D9823D70375P5:7GG756051DGD7056I9F5G75HI3I840637Q

!"'%5 .55 )75 1DGD705 79E403I9E5 GI5 32FDFEI9:75 P5 GWD9E23D7035 605 HI3I8406375 H70E5 F0;D35 67F5 146D8D:IED49F5 603I9E5 GI5 MD7
9431IG75605HI3I8406375795 3IDF49567562:KI3Y7F5HI3ED7GG7F5 D9E7397FQ5h9752M79E07GG75146D8D:IED4956051DGD70579E403I9E
GI532FDFEI9:75H70E5I::34{E3756758Iu495FDY9D8D:IEDM75GI5H0DFFI9:75I;F43;275795F73MD:7Q

h975 H34:260375 6W7FFID5 IHH34H3D275 H379I9E5 795 :41HE75 675 E7GG7F5 146D8D:IED49F5 7FE5 P5 GW2E067Q5 %9E37/E71HFO5 097
H34:260375 IGE739IEDM75 :49FDFE75 P5 32IGDF735 GW7FFID5 6I9F5 605 !,5 405 605 *a>5 [H4035 G7F5 HI3I840637F5 ;GD962F\5 IM7:5 097
:49:79E3IED4956W4TZYX9758ID;G75[14D9F5675-O.5�5795M4G017\Q5<7GI5IFF0375V07O51c175795GUI;F79:75E4EIG756W4TZYX97O
G75HI3I8406375975MD7DGGD3I5HIFQ

*D5 G75:49FE30:E7035H70E5H340M735V075 GW7FFID57887:E025P5 GWID35 GD;3757FE52V0DMIG79E5P5 :7G0D5 7887:E02
6I9F5 G75 1DGD705 327GO5 GW7FFID5 675 MD7DGGDFF7179E5 H4033I5 cE375 7887:E025 P5 GWID35 GD;37Q5 )I5 E79FD49
IHH34H3D275 H4035 :7E5 7FFID5 7FE5 GI5 E79FD495 675 F73MD:75 H731I979E5 :433DY275 [4:E\5 P5 GIV07GG75 F49E
F401DF7F5 G7F5 32FDFEI9:7F56I9F5 G75HI3I840637O5795 E79I9E5:41HE7567F57887EF567562F2V0DGD;37567
E79FD49Q5 &G5 :49MD79E5 V075 :7EE75 E79FD495 F4DE5 62E731D9275 HI35 67F5 :IG:0GF5 405 67F5 17F037F5 67
32HI3EDED495675E79FD49Q

!"'%5,55 +7F5D98431IED49F5F035 G7F5H34:26037F50EDGDFI;G7F5H4035 G75:IG:0G5675 GI532HI3EDED495675E79FD495F49E5649927F5P
GUI997T75$Q

S4035 G7F5 HI3I840637F5675 G49Y07035V5 D9823D70375 P5 .51O5 P5 GU7T:7HED495 675 :70T5 P5 79M7G4HH75 :4960:E3D:75 7E51DF75 P5 GI
E73375E7GF5G7F5HI3I840637F5;GD962FO5D1173Y2FO562;34:KI;G7F57E5H4035H3DF7O5GI5E79FD495H70E5cE37562E731D9275P5HI3ED3567
GI584310G75F0DMI9E7A

4:E5�54:5[.5B5-O.k5V\

4x5V57FE5GI5G49Y07035E4EIG75605HI3I8406375[1\Q

)W7FFID5 675 MD7DGGDFF7179E5 62:3DE5 :D/67FF0F5 64DE5 cE375 7887:E025 F035 E34DF5 2:KI9EDGG49F5 EZH7F5 67
32FDFEI9:7F5 649E5 GI5 E79FD495 675 3282379:75 64DE5 32H496375 I0T5 H37F:3DHED49F5 675 >QRQ5 )I5 E79FD49
P5832V079:75 D960FE3D7GG75 64DE5 :4337FH496375 I0T5 H37F:3DHED49F5 67F5 7FFIDF5 675 849:ED4997179E
[M4D35NQkQ.\Q

\0[0101 U?+74>*-3+*,-.)78.N3@7648.>3`,4?78.)7.@3.+7-8*,-.388*E-?7.7+.)7.@3.+7-8*,-
)7.874N*B7.C74>3-7-+

)7F5E34DF52:KI9EDGG49F57957FFID564DM79E5cE375:KI0882F5 L0FV0WP50975E71H23IE0375675..k5t<5�5@5r
7E5GI5H0DFFI9:75I;F43;275HI35G7F532FDFEI9:7F5!.:E564DE5cE37517F03275P5GI5E79FD4954:E5.5K5405,5K
IH3XF5GWIHHGD:IED495675GI5E79FD49Q5)I5H0DFFI9:75I;F43;275HI35G7F532FDFEI9:7F564DE5cE37517F0327
0975 84DF5 6I9F5 :KIV075 D9E73MIGG75 675 .--5 K5 IH3XF5 GI5 H371DX375 17F0375 6499I9E5 !.:EQ5 %98D9O5 GI
H0DFFI9:75 I;F43;275 HI35 G7F5 32FDFEI9:7F5 !,:E5 64DE5 cE375 17F03275 IH3XF5 .5--- -

.--+ 5K5 67

MD7DGGDFF7179E56I9F5G7F51c17F5:496DED49FQ5h9751DF75K43F5E79FD495D9E73126DID375I::D679E7GG7567
GU2:KI9EDGG4957957FFID57FE5I::7HEI;G7O5P5:496DED495V0U7GG759U7T:X675HIF50975603275E4EIG75675,@5K
H4035E40E75GI5H23D46756U7FFIDQ5<7EE75D9E7330HED495675 GU7FFID5975F73I5HIF5:41HE2756I9F5 G75 E71HF
6U7FFIDQ5 &G5 :49MD79E5 V075 GI5 17F0375 8D9IG75 F4DE5 8IDE75 IH3XF5 0975 IHHGD:IED495 675 GI5 E79FD495 6U097
603275 I0514D9F5 2YIG75 P5 .--5 KQ5 +I9F5 GI5 YI1175 675 E71H23IE0375 I61DF7O5 E40E7F5 G7F517F037F
64DM79E5cE3758IDE7F5P5GI51c175E71H23IE0375P5�.5r5H3XFQ

)I5MIG70351D9D1IG75675GI5H0DFFI9:75I;F43;275HI31D5 G7F5MIG703F517F0327F5I0514D9F5E40E7F5 G7F
.--5K57FE5IHH7G275!R:EQ5<7GI57FE532:IHDE0G25P5GI58DY0375kQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5>k5f

(GG5 1IE73DIG5 [F4GD65 435 GDV0D6\5 D95 6D37:E5 :49EI:E5 JDEK5 EK75 37FDFE43F5 FKIGG5 ;75 H37F79E5 603D9Y5 EK7
IY7D9Y5E7FE5JDEK5EK75FI17567FDY95IF50F765D95EK75:41HG7E75I337FE73Q

+03D9Y5 EKDF5 I::7G73IE765 IY7D9YO5 EK75 37FDFE435 FKIGG5 ;75 D95 EK75 F0334096D9Y5 176D015 0F765 D95 EK7
I337FE73Q5 &95 EKDF5 :IF7O5 EK75 H34:760375 FKIGG5 ;75 :I33D765 40E5 495 FD9YG75 37FDFE43F5 D95 I5 :G4F76
:KI1;735 JK7375 EK75 M4G0175 485 EK75 :KI1;735 DF5 IE5 G7IFE5 EJD:75 EK75 M4G0175 485 EK75 37FDFE435 I96
JK7375 EK75 679FDEZ5 485 EK75 176D015 D95 EK75 :KI1;735 FKIGG5 94E5 ;75 G7FF5 EKI95 EK75 679FDEZ5 485 EK7
176D015D95EK75I337FE73Q

!"'%5.55 'K75 176D015 F0334096D9Y5 EK75 37FDFE435 JDEKD95 EK75 I337FE735 1IZ5 ;75 F0;L7:E5 E45 I5 146D8D:IED495 603D9Y5 EK7
9431IG5GD875485EK75I337FE7356075E45D9E739IG5HI3EDIG56DF:KI3Y7FQ5S4FFD;G75:KI9Y75485EK75176D015F0334096D9Y5EK7537FDFE43
D95EK758D7G65:I95FDY9D8D:I9EGZ5D9:37IF75EK75H4J735G4FF7FQ

(5 F0DEI;G75 E7FE5 H34:760375 EIbD9Y5 D9E45 I::409E5 F0:K5 146D8D:IED49F5 DF5 096735 :49FD673IED49Q5 +03D9Y5 EKDF5 ED175 I9
IGE739IEDM75 H34:760375 :49FDFEF5 D95 H738431D9Y5 EK75 E7FE5 D95 !,5 435 *a>5 [8435 d&*/I337FE73F\5 JDEK5 I5 G4J5 4TZY79
:49:79E3IED495 [G7FF5 EKI95-O.5�O5 D95M4G017\Q5'KDF579F037F5 EKIE57M795 D95 EK75 E4EIG5I;F79:754854TZY79O5 EK75I337FE735JDGG
94E5IY7Q

&85 EK751I908I:E03735:I95H34M75 EKIE5 EK75 E7FE5:I33D76540E5 D954H795ID35 DF57V0DMIG79E5 E45 EKIE5:I33D76
40E5 D95 EK75 I:E0IG5176D01O5 EK75 IY7D9Y5 H34:760375 :I95 ;75 :I33D765 40E5 D95 4H795 ID3Q5 'K75 37G7MI9E
M4GEIY758435 EKDF5H34:760375 DF5 EK75:4337:E7651ITD1015:49ED9040F54H73IED9Y5M4GEIY75[4:E\O5JKD:K
EK7537FDFE43F5F0HH43E5D95EK75I337FE735D9:G06D9Y5M4GEIY7509;IGI9:757887:EFQ5'KDF5M4GEIY75FK40G65;7
67E731D9765;Z5M4GEIY756DFE3D;0ED49517IF037179EF5435:41H0EIED49FQ

!"'%5,55 &98431IED495495H34:76037F58435M4GEIY756DFE3D;0ED495:IG:0GIED49F5I375YDM795D95I997T5$Q

a435I337FE73F5JDEK5I5 G79YEK5V5 485 G7FF5 EKI95.51O5 7T:7HE5 8435 I337FE73F5JDEK5 :4960:EDM7O5 Y3409676579:G4F037F5 F0:K5IF
d&*/I337FE73FO5GDV0D6/D1173F76O567I68349E5435F7HI3I;G75I337FE73FO5 EK75M4GEIY751IZ5;7567E731D976583415EK7584GG4JD9Y
84310GIA

4:E5�54:5[.5B5-O.k5V\

JK7375V5DF5EK75E4EIG5G79YEK5485EK75I337FE735[1\Q

'K75IY7D9Y5H34:76037567F:3D;765I;4M75FKIGG5;75:I33D76540E5495EK3775EZHD:IG5FI1HG7F548537FDFE43
7G7179EF5 JDEK5 I5 3787379:75 M4GEIY75 80G8DGGD9Y5 EK75 37V0D37179EF5 485 >QRQ5 'K75 H4J735 837V079:Z
M4GEIY75FKIGG580G8DG5EK7537V0D37179EF5FEIE7658435EK754H73IED9Y560EZ5E7FE5[F775NQkQ.\Q

\0[0101.. U7+74>*-3+*,-.,5.7@7N3+7).43+7).3-).B,-+*-6,68.,C743+*-E.N,@+3E78

'K75EK3775E7FE5FI1HG7F5FKIGG5;75K7IE765E45..k5t<5±5@5r5I965EK7537FDFE435H4J735G4FF7F5!.:E5FKIGG
;7517IF03765 IE5 I5 M4GEIY75 48% 4:E5 .5 K5 E45 ,5 K5 I8E735 EK75 M4GEIY75 IHHGD:IED49Q5 'K75 37FDFE435 H4J73
G4FF7F5 FKIGG5 ;75 17IF03765 49:75 D95 7M73Z5 .--5 K5 ED175 FHI95 I8E735 EK75 8D3FE5 17IF037179E5 YDMD9Y
!.:EQ5aD9IGGZO5EK7537FDFE435H4J735G4FF7F5!,:E5FKIGG5;7517IF03765I8E735.5--- -

.--+ 5K5485IY7D9Y509673

EK75FI175:496DED49FQ5(::D679EIG5 D9E73176DIE7567/7973YDFD9Y5485 EK75E7FE5FI1HG7FO594E57T:776D9Y
I5 E4EIG5 603IED495 485 ,@5 K5 603D9Y5 EK75 E7FE5 H73D465 DF5 H731DFFD;G7Q5 'K75 D9E7330HED495 JDGG5 94E5 ;7
:409E765 D95 EK75603IED495485 EK75 E7FEQ5'K75 8D9IG517IF037179E5FK40G65;75H738431765I8E73594E5 G7FF
EKI95.--5K5485:49ED9040F57973YDFD9YQ5lDEKD95 EK75 E71H73IE0375 3I9Y75IGG4J76O5IGG517IF037179EF
FKIGG5;751I675IE5EK75FI175E71H73IE0375±.5rQ

'K751D9D1015H4J735G4FF7F5MIG075I149Y5EK4F7517IF03765IE5 G7IFE57M73Z5.--5K5ED175FHI95FKIGG
;75:IGG765!R:EQ5'KDF5DF5F011I3DF765D958DY0375kQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5>>5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

S0
DF
FI
9:
75
I;
F4
3;
27

!.:E

!R:E

!,:E

.5---5K-

'71HF
YAL%%%NUdN^[N

O*E647.[.9.26*883-B7.3J8,4J?7.C34.6-.C3435,6)47.;.+7>C?43+6478.?@7N?78.7-.5,-B+*,-.)6.+7>C8

• 5 *D5!,:E57FE5D9823D703754052YIG75P5.O.584DF5!R:EO5G7F57FFIDF562:3DEF5795NQkQ@Q,57E5NQkQkQ,564DM79E
cE37532IGDF2F5F03567F532FDFEI9:7F5970M7FA
!5 FD5!,:E57FE5D9823D703754052YIG75P5!.:EO54F:57E54F35F49E50EDGDF27F5FI9F51IL43IED49z
!5 FD5!,:E57FE5F0H23D70375P5!.:EO5G753IHH43E5!,:E=!.:E57FE562E731D925H4035:KIV0752:KI9EDGG49Q

)75HG0F52G7M25675:7F5 3IHH43EF57FE5IHH7G25D:EQ5"9517F037579F0DE75 F035 E34DF5 32FDFEI9:7F
970M7FO5P5E71H23IE0375I1;DI9E7O5G7F5H0DFFI9:7F5I;F43;27F5!.:57E5!.3537FH7:EDM7179E5P
4F:5 7E5 4F3Q5 S0DF5 495 2GXM75 G7F5 E79FD49F5 675 8Iu495 P5 :75 V075 G7F5 H0DFFI9:7F5 :4337F/
H496I9E7F5!,:57E5!,354;2DFF79E5P5GI537GIED49A

:E
:.

:, D
!

!
= z5 :E

3.

3, D
!

! =

)7F5 MIG703F5 1IL4327F5 4:�5 7E5 43�5 F49E5 37FH7:EDM7179E5 G7F5 HG0F5 2G7M27F5 HI31D5 G7F5 E34DF
MIG703F5 67F5 E79FD49F5 ID9FD5 4;E7907FQ5 (GE739IEDM7179EO5 67F5 32FDFEI9:7F5 MD7DGGD7F5 H70M79E
I0FFD5cE3750EDGDF27F5IH3XF5I::436579E375GU0EDGDFIE70357E5G75:49FE30:E703Q

• 5 *D5!,:E5 7FE5 F0H23D70375 P5 .O.5 84DF5!R:E5 7E5 FD5!,:E5 7FE5 F0H23D70375 405 2YIG75 P5!.:EO5 G7F5 7FFIDF
62:3DEF5795NQkQ@Q,57E5NQkQkQ,564DM79E5cE3757887:E02F5F03567F532FDFEI9:7F5MD7DGGD7FQ5+7F532FDF/
EI9:7F5 970M7F5 IM7:5 MIG703F5 1IL4327F54:�5 7E543�5 H70M79E5 cE375 0EDGDF27FO5 1IDF5 F70G7179E
IH3XF5I::436579E375GU0EDGDFIE70357E5G75:49FE30:E703Q

)7F532FDFEI9:7F5MD7DGGD7F5F49EO5HI35628D9DED49O567F532FDFEI9:7F57FFIZ27F5F7G495NQkQ,Q.Q

)75EI;G7I05N5F0DMI9E532F0175:7F5:IFA

W3J@736.\.9.U?+74>*-3+*,-.)78.+7-8*,-8.388*E-?7.7+.)7.874N*B7.C74>3-7-+.>3`,4?78

26*883-B78.3J8,4J?78.>7864?78 "BH3-+*@@,-8.7+.+7-8*,-8.)e7883*.C,64
@78.7883*8.)7.5,-B+*,--7>7-+

!,:E5≤5.O.5T5!R:E57E5!,:E5≤!.:E %:KI9EDGG49F59708F5P54F:57E54F3
!,:E5≤5.O.5T5!R:E57E5!,:E5�!.:E %:KI9EDGG49F59708F5P54F:�57E54F3�

!,:E5�5.O.5T5!R:E57E5!,:E5�5!.:E %:KI9EDGG49F5MD7DGGDF5P54F:57E54F3
!,:E5�5.O.5T5!R:E57E5!,:E5≥5!.:E %:KI9EDGG49F5MD7DGGDF5P54F:57E54F35[4052:KI9EDGG49F59708F5P54F:�

7E54F3�5IH3XF5I::436579E375GU0EDGDFIE70357E5G75:49FE30:E703\

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5>N5f

S4
J
73
5G4
FF

!.:E

!R:E

!,:E

.5---5K-

'D17
YAL%%%NUdN^[N

O*E647.[.9.2,G74.@,8878.,5.34478+74.3+.7@7N3+7).+7>C743+6478.N74868.+*>7

• 5 &85!,:E5 DF5 7V0IG5 E45 435 ;7G4J5 .O.5 ED17F5!R:EO5 EK795 EK75 E7FE5 I::436D9Y5 E45 NQkQ@Q,5 I965 NQkQkQ,
FKIGG5;75H73843176549597J537FDFE43FA
f D85!,:E5DF57V0IG5E45435G7FF5EKI95!.:EO54F:5I9654F35I3750F765JDEK40E5I9Z5146D8D:IED49z
f D85!,:E5DF5Y37IE735EKI9%!.:EO5EK753IED4%!,:E=!.:E5DF567E731D976584357I:K5FI1HG7Q5'K75KDYK7FE
485EK7F75EK37753IED4F5DF5:IGG76%D:EQ5"95EK377597J537FDFE43F5IE5I1;D79E5E71H73IE037O5EK75H4J73
G4FF7F5!.:5I965!.35I37517IF03765IE54F:5I9654F35 37FH7:EDM7GZQ5'K737I8E73O5 EK75M4GEIY7F5I37
D9:37IF765F45EKIE5EK75:4337FH496D9Y5H4J735G4FF7F5!,:5I965!,358DGG5EK7537GIED49A

:E
:.

:, D
!

!
= z5 :E

3.

3, D
!

!
=

4:�5 I96543�5 I375 EK75 KDYK7FE5 485 EK75 EK3775 D9:37IF765 M4GEIY7F5 4;EID976Q5 (F5 I95 IGE739IEDM7O
IY76537FDFE43F51IZ5IGF45;750F765I8E735IY377179E5;7EJ7795EK750F735I965EK751I908I:E0373Q

• 5 &85!,:E5 DF5 Y37IE735 EKI95 .O.5 ED17F5!R:EO5 I965!,:E5 DF5 Y37IE735 EKI95 435 7V0IG5 E45!.:E5 EK795 IY76
37FDFE43F5 FKIGG5 ;75 0F765 8435 EK75 84GG4JD9Y5 E7FEF5 485 NQkQ@Q,5 I965 NQkQkQ,Q5 !7J5 37FDFE43F5 JDEK
:4337:E765MIG07F54:�5I96543�5:I95;750F76O5;0E549GZ5I8E735IY377179E5;7EJ7795 EK750F735I96
EK751I908I:E0373Q

(Y76537FDFE43F5I37O5;Z5678D9DED49O537FDFE43F5E7FE765I::436D9Y5E45NQkQ,Q.Q

'K7584GG4JD9Y5EI;G75N5F011I3DF7F5EK7F75:IF7FA

W3J@7.\.9.U7+74>*-3+*,-.,5.7@7N3+7).43+7).3-).B,-+*-6,68.,C743+*-E.N,@+3E78

2,G74.@,8878.>738647) W78+.83>C@78.3-).+78+.N,@+3E7
5,4.+H7.,C743+*-E.)6+=.+78+

!,:E5≤5.O.5T5!R:E5I965!,:E5≤!.:E !7J5FI1HG7F5IE54F:5I9654F3
!,:E5≤5.O.5T5!R:E5I965!,:E5�!.:E !7J5FI1HG7F5IE54F:�5I9654F3�

!,:E5�5.O.5T5!R:E5I965!,:E5�5!.:E (Y765FI1HG7F5IE54F:5I9654F3
!,:E5�5.O.5T5!R:E5I965!,:E5≥5!.:E (Y765FI1HG7F5IE54F:5I9654F35[43597J5FI1HG7F5IE54F:�5I96

4F3�5I8E735IY377179E5;7EJ7795EK750F735I965EK751I908I:E0373\

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5>C5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

j0I965 67F5 32FDFEI9:7F5 MD7DGGD7F5 F49E5 0EDGDF27F5 H4035 G7F5 7FFIDF5 675 849:ED4997179EO5 DG5 7FE
37:411I9625V075GUD9E73MIGG75675E71HF579E375GU7FFID5675MD7DGGDFF7179E57E5 G7F57FFIDF5675849:ED49/
97179E5F4DE5D9823D7035P5,@5KQ

&G5:49MD79E5V075GI560327567F517F037F5F4DE5F088DFI1179E5:403E75H40352MDE7350975I0Y179EIED49567
GI5H0DFFI9:75I;F43;2757953IDF495675GW2:KI0887179EQ

\0[0Y. !3C3B*+?.)7.)*88*C3+*,-.)7.BH3@764.)7.@X?BH3-+*@@,-.7-.7883*

\0[0Y0/. V?-?43@*+?8

+I9F5 G7F5 7FFIDF5 675 849:ED4997179EO5 G75 :41H43E7179E5 675 GW2:KI9EDGG495 795 7FFID5 7FEO5 6I9F5 097
GI3Y7517F037O5849:ED495675FI5:IHI:DE25P56DFFDH735GI5:KIG703O5:W7FE/P/6D375P5F7537834D6D35P5GI5F0DE7
6W0975:49E3ID9E7567562:KI3Y7Q

%95 :49F2V079:7O5 H4035 V075 GW7FFID5 IHH43E75 67F5 379F7DY97179EF5 :4337:EFO5 G7F5 2:KI9EDGG49F5 79
7FFID564DM79E5IM4D350975:IHI:DE256756DFFDHIED495675:KIG70357E50975:KIG70351IFFDV0752V0DMIG79E7F
P5 :7GG7F5 605 HI3I8406375 :41HG7EO5 EI9E5 795 32YD175 E3I9FDE4D375 V0W795 32YD175 H731I979EQ5 %9
H3D9:DH7O5 V0I965 7GG7F5 F49E5 F401DF7F5 P5 GI5 1c175 :49E3ID9E75 675 E79FD495 6I9F5 G7F5 1c17F
:496DED49F5I1;DI9E7FO5 G7F5 32FDFEI9:7F5MI3DI;G7F5P54TZ67512EIGGDV07564DM79E5IEE7D96375 GI51c17
E71H23IE03756I9F5GW2:KI9EDGG4957E56I9F5G75HI3I8406375:41HG7EQ

\0[0Y01. 2478B4*C+*,-8.C,64.@78.543B+*,-8.)7.C3435,6)47

)75H32F79E5HI3IY3IHK75FH2:D8D75095146XG75EK731DV075H4035G7F583I:ED49F5675HI3I84063757E567M3I
cE375IHHGDV025FWDG57FE5H37F:3DE56W2EI;GD35GW2V0DMIG79:75EK731DV07A

I\ )75146XG75 64DE5 FD10G73O5 2G7:E3DV07179E5 7E5 EK731DV07179EO5 0975 E3I9:K75 675 GI5 HI3ED75 I:EDM7
605HI3I8406375P51462GDF73Q

;\ )W79M7G4HH7564DE532H496375I0T5H37F:3DHED49F5F0DMI9E7FA
D\ )751IE23DI0564DE5cE375G751c175V075:7G0D5675GW79M7G4HH75605HI3I840637Q
DD\ )756DI1XE375D9E23D703564DE5cE375G751c175V075:7G0D5605HI3I8406375�k5�Q
DDD\ )I51IFF75 E4EIG75675 GW79M7G4HH7597564DE5 HIF562HIFF735675HG0F5675 .-5�5 GI51IFF75675 GI

83I:ED4956W79M7G4HH7514Z79975605HI3I8406375P51462GDF73Q
DM\ )W79M7G4HH75 64DE5 cE375 F088DFI1179E5 G49Y075 H4035 :49E79D35 GI5 83I:ED495 675 HI3I840637z5 GI

V0I9EDE256751IE23DI05DF4GI9E5I0T5670T57TE321DE2F567M3I5cE37532YG2756758Iu495P5FIEDF8ID37
I0T57TDY79:7F5EK731DV07F562:3DE7F56I9F5GWI997T75qQ

:\ )75 :4960:E7035 0EDGDF25 H4035 G7F5 :4997TD49F5 2G7:E3DV07F5 675 GW2:KI9EDGG495 7FE5 095 8DG5 675 :0DM37
649E5G756DI1XE3751ITD1IG57FE5675R511Q

\0[0(. "883*.)7.5,-B+*,--7>7-+.36<.BH,B8.)7.B,643-+.)7.E43-)7.3>C@*+6)7

<7E5 7FFID5 FWIHHGDV075 I0T5 HI3I840637F5 .5 k--5 (O5 ,5 k--5 (O5 k5 ---5 (5 7E5 .-5 ---5 (5 675 :GIFF75 67
62:KI3Y75 675 GDY975 .5 ID9FD5 V0WI0T5 HI3I840637F5 H4035 :403I9EF5 675 8406375 2G7M2F5 62:3DEF5 6I9F
GWI997T75<O5:4984312179E5P5kQ?Q

)I5F2V079:756W7FFID5:41HGXE757FE537H32F79E275HI35GI58DY0375.5405<Q.Q

(MI9E5 GW7FFID5 675 :496DED4997179EO5 GI5 H371DX375 HI3ED75 675 GW7FFID5 675 849:ED4997179E5 :49FDFE75 P
62E731D973O5 P5 GI5 E71H23IE0375 I1;DI9E7O5 GI5 E79FD495 32FD607GG75 I0T5 :K4:F5 675 8406375 I05 :403I9E
941D9IG567562:KI3Y7567F5E34DF52:KI9EDGG49F57FFIZ2F5[MI3DFEI9:7F\O5M4D35NQRQ,Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5>?5f

lK7375IY76537FDFE43F5I3750F765D95EK754H73IED9Y560EZ5E7FEO5DE5DF537:411796765EKIE5EK75ED17567GIZ
;7EJ7795EK75IY7D9Y5E7FE5I965EK754H73IED9Y560EZ5E7FE5;7594E514375EKI95,@5K

'K7517IF03D9Y5ED175FK40G65;75FK43E57940YK5E45IM4D65D9:37IF765H4J735G4FF56075E45K7IED9YQ

\0[0Y. c73+.)*88*C3+*,-.J7H3N*,64.,5.+78+.83>C@7

\0[0Y0/. V7-743@

&95 EK754H73IED9Y560EZ5 E7FEF5 EK75;7KIMD4035485 EK75 E7FE5FI1HG75 DF5 E45I5Y37IE57TE79E567H79679E549
EK75I;DGDEZ5485EK75FI1HG75E456DFFDHIE75K7IEO5DQ7Q5E45:44G564J95I8E735;7D9Y5FE37FF765;Z5I56DF:KI3Y7Q

<49F7V079EGZO5 EK75 E7FE5 FI1HG7F5 FKIGG5 KIM75 I5 E3I9FD79E5 I965 I5 FE7I6Z5 FEIE75 K7IE5 6DFFDHIED49
:IHI;DGDEZ5I965K7IE5 :IHI:DEZ57V0DMIG79E5 E45 EK75:41HG7E75I337FE735 D85 :4337:E5 D98431IED495 DF5 E45 ;7
4;EID976583415EK75E7FEQ5a435EK75FI175I1;D79E5:496DED49F5EK75949/GD97I3517EIG/4TD67537FDFE43F5D9
EK75FI1HG75I965 D95 EK75:41HG7E75I337FE735FK40G65 D95H3D9:DHG7537I:K5 EK75FI175E71H73IE0375JK79
F0;L7:E765E45EK75FI175M4GEIY75FE37FFQ

\0[0Y01. Q4478+74.87B+*,-.47A6*47>7-+8

'KDF5 F0;:GI0F75 FH7:D8D7F5 I5 EK731IG51467G5 485 EK75 I337FE735 F7:ED495 I965 FKIGG5 ;75 84GG4J765JK79
EK731IG57V0DMIG79:75DF537V0D376A

I\ 'K751467G5FKIGG57G7:E3D:IGGZ5I965EK731IGGZ537H37F79E5I5FGD:765H43ED495485EK75I:EDM75HI3E5485EK7
I337FE735;7D9Y51467G76Q

;\ 'K75K40FD9Y5FKIGG5177E5EK7584GG4JD9Y537V0D37179EFA
D\ $IE73DIG5FKIGG5;75EK75FI175IF5EKIE5485EK75I337FE735K40FD9YQ
DD\ &9FD6756DI17E735FKIGG5;75EK75FI175IF5EKIE5485EK75I337FE735�k5�Q
DDD\ 'K75E4EIG51IFF5485EK75K40FD9Y5FKIGG594E5;7514375EKI95.-5�5Y37IE735EKI95EK751IFF5485EK7

IM73IY75K40FD9Y5F7:ED495485EK75I337FE735;7D9Y51467GG76Q
DM\ 'K75 K40FD9Y5 FKIGG5 ;75 G49Y5 7940YK5 E45 79:G4F75 EK75 I337FE735 F7:ED495 I965 EK75 I1409E5 48

D9F0GIED495 IE5 EK75 EJ45 796F5 FKIGG5 ;75 I6L0FE765 F45 IF5 E45 177E5 EK75 EK731IG5 37V0D37179EF
67F:3D;765D95I997T5qQ

:\ 'K75 1ITD1015 :4960:E435 FD_75 0F765 8435 7G7:E3D:IG5 :4997:ED49F5 JDEKD95 EK75 FI1HG75 DF5 R511
6DI17E735:4HH735JD37Q

\0[0(. c*EH.B6447-+.*>C6@87.,C743+*-E.)6+=.+78+

'KDF5 E7FE5IHHGD7F5 E45.5k--5(O5,5 k--5(O5 k5 ---5(5I965.-5---5(5 GD975 6DF:KI3Y75 :GIFF5 .5 I337FE73F
I965oDYK5)DYKE9D9Y5+0EZ5I337FE73F5D95I997T5<O5I::436D9Y5E45kQ?Q

'K75:41HG7E75E7FE5F7V079:75DF5DGG0FE3IE765D958DY0375.5435<Q.Q

q784375 EK75 :496DED49D9Y5 E7FEO5 IF5 EK75 8D3FE5 HI3E5 485 EK75 4H73IED9Y5 60EZ5 E7FEO5 EK75 GDYKE9D9Y5 D1H0GF7
37FD60IG5 M4GEIY75 IE5 941D9IG5 6DF:KI3Y75 :03379E5 485 7I:K5 485 EK75 EK3775 E7FE5 FI1HG7F5 [37FDFE43
7G7179EF\5DF567E731D9765IE5I1;D79E5E71H73IE037O5F775NQRQ,Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5N-5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

\0[0(0/. !,-)*+*,--7>7-+

"95F4017E5 G7F52:KI9EDGG49F5P50957FFID5675:496DED4997179E5:41H43EI9E5MD9YE5:K4:F5675:403I9E
6758406375C=,-5F7G495,Q.N57E5649E5GI5MIG7035675:3cE757FE52YIG75I05:403I9E5941D9IG567562:KI3Y7
605 HI3I840637Q5 )7F5 :K4:F5 F49E5 IHHGDV02F5 H796I9E5 V075 GW2:KI9EDGG495 6W7FFID5 7FE5 F401DF5 P5 097
E79FD4952YIG75P5.O,5 84DF5FI5 E79FD49567532YD175H731I979EQ5)WIHHGD:IED49567F5MD9YE5:K4:F5F75 8IDE
795V0IE375F23D7F5675:D9V5:K4:FQ5)WD9E73MIGG75675 E71HF5F2HI3I9E5 G7F5:K4:F5:49F2:0ED8F564DE5cE37
675k-5F5P5>-5F57E5 GWD9E73MIGG7579E375 G7F5F23D7F5675,k51D95P5R-51D9Q5 &G5 9W7FE5HIF592:7FFID375V07
GW2:KI9EDGG495 37FE75 F40F5 E79FD495 79E375 G7F5 F23D7F5 675 :K4:FQ5 )75 :K4:5 675 :403I9E5 64DE5 cE375 675 GI
1c175 H4GI3DE25 V075 GI5 671D/H23D4675 675 E79FD495 P5 GI5 832V079:75 D960FE3D7GG75 H796I9E5 GIV07GG75 DG
F03MD79Ez5 DG5 64DE5 cE375 IHHGDV025 >-5 �5 .k5 67Y32F5 2G7:E3DV07F5 IMI9E5 GI5 :3cE75 675 GI5 E79FD495 P
832V079:75D960FE3D7GG7Q

<7E57FFID5675:496DED4997179E5H70E5cE3757887:E025F035G7F5MI3DFEI9:7F5P5GWID35GD;375D114;DG75P5097
E71H23IE0375 675 ,-5 t<5 �5 .k5 t<Q5 )I5 MIG7035 675 :3cE75 17F03275 605 :K4:5 675 :403I9E5 64DE5 cE37
:41H3DF7579E375?-5�57E5..-5�5675GI5MIG7035675:3cE75FH2:D8D27Q

(H3XF5 GW7FFID5 675 :496DED4997179EO5 G7F5 MI3DFEI9:7F5 F49E5 :49F73M27F5 795 M075 675 G7035 0EDGDFIED49
0GE23D703756I9F5G7F57FFIDF5675849:ED4997179EO5M4D35GI58DY0375.57E5GI58DY0375<Q.5675GWI997T75<Q

\0[0(01. QCC@*B3+*,-.)78.BH,B8

(05 62;0E5 675 GW7FFID5 675 849:ED4997179EO5 GI5 E71H23IE0375 675 GI5 83I:ED495 :41HGXE75 64DE5 cE37
675,-5t<5�5.k5t<Q

"95F4017E5GI583I:ED495P5670T5:K4:F5675:403I9E5675Y3I9675I1HGDE0675649E5GI5MIG7035675:3cE757E
GI58431756W49675F49E5FH2:D8D27F56I9F5G75EI;G7I05>Q5"95F4017E5G7F5HI3I840637F5H4035:403I9EF567
84063752G7M2F5FH2:D8D2F56I9F5GWI997T75<5P5E34DF5:K4:F5R-=C-5649E5GI5MIG7035675:3cE757FE5@-5b(Q

W3J@736.$.9.2478B4*C+*,-8.C,64.@78.BH,B8.)7.B,643-+.)7.E43-)7.3>C@*+6)7

!@388*5*B3+*,-
)78.C3435,6)478

!,643-+.)7.B4_+7
(f/%
b(

.-5---5(
55k5---5(
55,5k--5(
55.5k--5(

.--
55>k
55,k
55.-

!"'%5.555*7G495 G7F5 :496DED49F5 675 F73MD:7O5 495 H4033I5 I64HE735 H4035 G75 :403I9E5 675 :3cE75 67F5 MIG703F5 6D882379E7F
[D9823D7037F5405F0H23D7037F\Q

%9E375 G7F5 670T5 :K4:FO5 GI5 83I:ED495 64DE5 cE375 H32:KI088275 6I9F5 0975 2E0M75 675 8Iu495 V075 GI
E71H23IE0375 I05 14179E5 6WIHHGD:IED495 605 670TDX175 :K4:5 F4DE5 675 >-5 t<5 �5 R5 t<Q5 )7F5 7FFIDF
64DM79E5cE3757887:E02F5P5GI5E71H23IE0375I1;DI9E75675,-5t<5�5.k5t<Q

*DO5 795 3IDF495 6W0975 H4GG0ED495 2G7M275 405 675 :496DED49F5 675 F73MD:75 I9431IG7FO5 0975 E71H23IE037
HG0F5 2G7M275 7FE5 L0Y275 92:7FFID37O5 GI5 MIG7035 HG0F5 2G7M275 F73I5 0EDGDF275 H4035 GW7FFID5 P5 :496DED49
V0WDG5Z5IDE5095I::436579E375G75:49FE30:E70357E5G75:GD79EQ

)7F5 E4G23I9:7F5 I61DF7F5 F035 G75 32YGIY75 675 GWIHHI37DGGIY75 6W7FFID5 H4035 G7F5 :403I9EF5 675 :K4:
64DM79E5cE375E7GG7F5V075GW49517F037567F5MIG703F5:41H3DF7F579E375G7F5GD1DE7F5F0DMI9E7FA

I\ MIG7035675:3cE75:41H3DF7579E375?-5�57E5..-5�5675GI5MIG7035FH2:D8D27z
;\ 603275:49M79ED4997GG756058349E5:41H3DF7579E375ROk5~F57E5@Ok5~Fz
:\ 603275:49M79ED4997GG75L0FV0WP51D/MIG7035F035GI5V07075:41H3DF7579E375?5~F5P5..5~Fz

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5N.5f

\0[0(0/. !,-)*+*,-*-E

'K75 FI1HG7F5 I375 7TH4F765 E45 I5 :496DED49D9Y5 E7FE5 :49FDFED9Y5 485 EJ79EZ5 C=,-5 GDYKE9D9Y5 :03379E
D1H0GF7F5I::436D9Y5E45,Q.N5I965KIMD9Y5I5H7Ib5MIG0757V0IG5 E45 EK75941D9IG56DF:KI3Y75:03379E548
EK75 I337FE73Q5 'K75 D1H0GF7F5 I375 IHHGD765 JKDG75 EK75 E7FE5 FI1HG75 DF5 7973YD_765 IE5 .O,5 ED17F5 EK7
:49ED9040F54H73IED9Y5M4GEIY75485 EK75FI1HG7Q5'K75EJ79EZ5 D1H0GF7F5I375IHHGD765 D95 84035Y340HF548
8DM75D1H0GF7FQ5'K75D9E73MIG5;7EJ7795EK75D1H0GF7F5FKIGG5;75k-5F5E45>-5F5I965EK75D9E73MIG5;7EJ779
Y340HF5FKIGG5;75,k51D95E45R-51D9Q5&E5 DF594E537V0D3765EKIE5 EK75E7FE5FI1HG75;757973YD_765;7EJ779
Y340HF5 485 D1H0GF7FQ5 'K75 H4GI3DEZ5 485 EK75 :03379E5 D1H0GF75 FKIGG5 ;75 EK75 FI175 IF5 EKIE5 485 EK75 KIG8
:Z:G75 485 H4J735 837V079:Z5 M4GEIY75 603D9Y5JKD:K5 DE5 4::03F5 I965 DE5 FKIGG5 ;75 IHHGD765 >-5 �5 .k5 7G7:/
E3D:IG567Y377F5;784375EK75H7Ib5485EK75H4J735837V079:Z5M4GEIY7Q

'KDF5 :496DED49D9Y5 E7FE5 1IZ5 ;75 :I33D765 40E5 495 EK75 37FDFE435 7G7179EF5 D95 4H795 ID35 IE5 I5 FEDGG5 ID3
E71H73IE0375485,-5t<5�5.k5t<Q5'K7517IF03765H7Ib5MIG075485EK75:03379E5D1H0GF75FKIGG5;75JDEKD9
?-5�5I965..-5�5485EK75FH7:D8D765H7Ib5MIG07Q

(8E735 EKDF5 :496DED49D9Y5 E7FE5 EK75 37FDFE43F5 I375 FE43765 8435 80E0375 0F75 D95 EK75 4H73IED9Y5 60EZ5 E7FEFO
F7758DY037F5.5I965<Q.5D95I997T5<Q

\0[0(01. QCC@*B3+*,-.,5.*>C6@878

(E5 EK75 ;7YD99D9Y5 485 EK75 4H73IED9Y5 60EZ5 E7FE5 EK75 E71H73IE0375 485 EK75 :41HG7E75 F7:ED495 FKIGG
;75,-5t<5�5.k5t<Q

'K75 F7:ED495 DF5 F0;L7:E765 E45 EJ45KDYK5 :03379E5 D1H0GF7F5JDEK5 H7Ib5 MIG075 I965 D1H0GF75 FKIH75 IF
FH7:D8D765 D95 EI;G75>Q5oDYK5)DYKE9D9Y5+0EZ5I337FE73F5FH7:D8D765 D95I997T5<5I375F0;L7:E765 E45 EK377
R-=C-5D1H0GF7F5JDEK5I5H7Ib5MIG075485@-5b(Q

W3J@7.$.9.R7A6*47>7-+8.5,4.H*EH.B6447-+.*>C6@878

Q4478+74
B@388*5*B3+*,-

273^.B6447-+
(f/%
b(

.-5---5(
55k5---5(
55,5k--5(
55.5k--5(

.--
55>k
55,k
55.-

!"'%5.555(::436D9Y5E45F73MD:75:496DED49F54EK735MIG07F5[G4J735435KDYK73\51IZ5;75I64HE7658435EK75H7Ib5:03379EQ

q7EJ7795EK75EJ45D1H0GF7F5EK75F7:ED495FKIGG5;75H37K7IE765D95I954M795F45EKIE5EK75E71H73IE0375IE
EK75 IHHGD:IED495 485 EK75 F7:4965 D1H0GF75 DF5 >-5 t<5 �5 R5 t<Q5 'K75 E7FEF5 FKIGG5 ;75 :I33D765 40E5 IE5 I9
I1;D79E5E71H73IE0375485,-5t<5�5.k5t<Q

&85 I5 KDYK735 E71H73IE0375 DF5 6771765 97:7FFI3Z5 ;7:I0F75 485 KDYK5 H4GG0ED495 435 I;9431IG5 F73MD:7
:496DED49FO5 EK795 EK75 KDYK735 MIG075 DF5 0F765 8435 EK75 E7FE5 D85 IY37765 E45 ;7EJ77951I908I:E03735 I96
H03:KIF73Q

'K75E4G73I9:7F5495EK75I6L0FE179E5485 EK757V0DH179E5FKIGG5;75F0:K5 EKIE5 EK7517IF03765MIG07F548
EK75:03379E5D1H0GF7F5I375JDEKD95EK7584GG4JD9Y5GD1DEFA

I\ 83415?-5�5E45..-5�5485EK75FH7:D8D765H7Ib5MIG07z

;\ 83415ROk5µF5E45@Ok5µF58435MD3E0IG58349E5ED17z

:\ 83415?5µF5E45..5µF58435MD3E0IG5ED175E45KIG85MIG075495EK75EIDGz

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5N,5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

6\ GI5 MIG7035 675 :3cE75 675 E40E75 49675 675 :403I9E5 675 GI5 H4GI3DE25 4HH4F275 64DE5 cE375 D9823D70375 P
,-5�5675GI5MIG7035675:3cE75605:403I9Ez

7\ 495 I617E5 GI5 H32F79:75 F035 GW49675 675 H7EDE7F5 4F:DGGIED49F5 P5 :496DED495 V075 G7035 I1HGDE0675 I0
M4DFD9IY75 675 GI5 :3cE75 605 :K4:5 F4DE5 D9823D70375 P5 k5 �5 675 GI5 MIG7035 675 :3cE7Q5 +I9F5 :7F
:496DED49FO5H4035 G7F5;7F4D9F567F517F037FO54952EI;GDE50975:403;7514Z79975H403562E731D973
GI5MIG7035675:3cE7Q

)W7FFID5675:496DED4997179E57E5G7F5:K4:F5675:403I9E5675Y3I9675I1HGDE0675V0D5 G75F0DM79E564DM79E
cE375IHHGDV02F5IM7:5GI51c175H4GI3DE2Q

h95:D3:0DE5EZH75H40MI9E5cE3750EDGDF25H4035:7E57FFID57FE562:3DE56I9F5GWI997T75oQ

+XF5V075H4FFD;G75IH3XF5G756739D735:K4:5675:403I9E5675Y3I9675I1HGDE06757E5IMI9E5V075.--51DGGD/
F7:4967F5 975 F75 F4D79E5 2:40G27FO5 495 IHHGDV075 0975 E79FD495 P5 832V079:75 D960FE3D7GG75 2YIG75 I0T
MIG703F5 1IL4327F5 675 GI5 E79FD495 IFFDY9275 [43

� \5 7E5 675 GI5 E79FD495 675 32YD175 H731I979E5 [4:
� \

[M4D35NQkQ,\5H796I9E50975603275675.-5F7:4967F57E5675R-51D90E7F5 37FH7:EDM7179EO5 H403517EE37
7952MD679:75GI5FEI;DGDE25EK731DV075405GW71;IGG7179E5EK731DV07Q

!"'%5,555S4035 37H3460D375 G7F5 :496DED49F5 327GG7F5 605 32F7I0O5 G75 670TDX175 :K4:5 675 :403I9E5 675 Y3I9675 I1HGDE0675 7FE

IHHGDV025 675 H3282379:75 H796I9E5 V075 GW2:KI9EDGG495 7FE5 F401DF5 P5 GI5 E79FD495 43
� Q5 )75 62GID5 675 .--51F5 7FE5 I61DF5 79

:49FD623I9E5G7F5GD1DEIED49F5H3IEDV07F5605:D3:0DE56W7FFIDQ

"95 64DE5 7937YDFE3735 G75 :403I9E5 P5 :KIV075 :K4:5 7E5 G7F5 6D882379EF5 7937YDFE37179EF5 675 :403I9E
7887:E02F5 F035 0951c175 2:KI9EDGG495 975 64DM79E517EE375 795 2MD679:75 I0:0975 MI3DIED495 D96DV0I9E
0975H73843IED495405095:49E40397179E5675GW2:KI9EDGG49Q

)75:403I9E5P5GI5MIG70351IL43275675GI5E79FD49567532YD175H731I979E5[4:
� \564DE5cE3757937YDFE32567

8Iu495:49ED9075H796I9E5GWIHHGD:IED495675GI5E79FD495P5832V079:75D960FE3D7GG7Q

S796I9E5 GWIHHGD:IED495675 GI5 E79FD495P5 832V079:75 D960FE3D7GG7O549564DE5 7937YDFE3735 GI5 E71H23IE037
67F5 32FDFEI9:7F5 MI3DI;G7F5 P5 4TZ675 12EIGGDV075 405 GI5 :41H4FI9E75 32FDFEDM75 605 :403I9E5 405 GI
H0DFFI9:75 6DFFDH275 H4035 62149E3735 GI5 FEI;DGDE25 EK731DV075 405 GW71;IGG7179E5 EK731DV07O
M4D35NQkQ>Q

(H3XF5G7562340G7179E5:41HG7E567F57FFIDF57E5G7537834D6DFF7179E5675GW2:KI9EDGG4957957FFID5L0FV0WP
0975E71H23IE0375M4DFD975675GI5E71H23IE0375I1;DI9E7O549537:41179:75G7F57FFIDF5675M23D8D:IED49
675GI5E79FD49532FD607GG757887:E02F5I0562;0E567F57FFIDFQ

)75 HI3I8406375 I5 HIFF25 GW7FFID5 IM7:5 F0::XF5 FWDG5 7FE5 EK731DV07179E5 FEI;G7O5 FD5 GI5 E79FD49
32FD607GG75 17F03275 IMI9E5 7E5 IH3XF5 7FFID5 9WI5 HIF5 MI3D25 675 HG0F5 675 k5 �5 7E5 FD5 GW7TI1795 67F
2:KI9EDGG49F5 97517E5 795 2MD679:75 9D5 H73843IED49O5 9D5 :49E40397179EO5 9D5 8DFF0375 67F5 32FDFEI9:7F
MI3DI;G7F5P54TZ67512EIGGDV07Q

\0[0[. "883*.)7.5,-B+*,--7>7-+.7-.864+7-8*,-8.)7.>3-a6N47

<7E57FFID5FWIHHGDV075I0T5HI3I840637F5.-5---5(567F5:GIFF7F567562:KI3Y75675 GDY975,57E5R5ID9FD
V0WI0T5HI3I840637F5,-5---5(567F5:GIFF7F567562:KI3Y75675GDY975@57E5kO5:4984312179E5P5kQ?Q

)I5F2V079:756W7FFID5:41HGXE757FE537H32F79E275HI35GI58DY0375,Q

(MI9E5 GW7FFID5 675 849:ED4997179E5 795 F03E79FD49F5 675 1I9s0M37O5 495 64DE5 62E731D973O5 P5 GI
E71H23IE0375 I1;DI9E7O5 GI5 E79FD495 32FD607GG75 I0T5 :K4:F5 675 8406375 I05 :403I9E5 941D9IG5 67
62:KI3Y75675:KI:09567F5E34DF52:KI9EDGG49F56W7FFID5[MI3DFEI9:7F\O5M4D35NQRQ,Q

)7F52:KI9EDGG49F56W7FFID564DM79E5cE375:49M79I;G7179E537H232F5I8D956WIFF03735GI5H4GI3DE25:4337:E7
675GWIHHGD:IED49562:3DE75I0T5HI3IY3IHK7F5F0DMI9EFQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5NR5f

6\ EK75 H7Ib5 MIG075 485 I9Z5 4HH4FDE75 H4GI3DEZ5 :03379E5JIM75 FKIGG5 ;75 G7FF5 EKI95 ,-5�5 485 EK75 H7Ib
MIG075485EK75:03379Ez

7\ F1IGG54F:DGGIED49F5495EK75 D1H0GF75I375H731DFFD;G75H34MD6765EK7D35I1HGDE067597I35 EK75H7Ib548
EK75 D1H0GF75 DF5 G7FF5EKI95k5�5485 EK75H7Ib5MIG07Q5h96735 EK7F75:496DED49FO5 8435 EK75H03H4F7548
17IF037179EO5I517I95:03M75FKIGG5;75I::7HE765843567E731D9IED495485EK75H7Ib5MIG07Q

'K75 :496DED49D9Y5 E7FE5 I965 EK75 84GG4JD9Y5 KDYK5 :03379E5 D1H0GF7F5 FKIGG5 ;75 IHHGD765 IE5 EK75 FI17
H4GI3DEZQ

(997T5o567F:3D;7F5I5EZHD:IG5E7FE5:D3:0DE5JKD:K51IZ5;750F76Q

(F5F4495IF5H4FFD;G75;0E594E5GIE735EKI95.--51F5I8E735EK75GIFE5KDYK5:03379E5D1H0GF75I5H4J735837V079:Z
M4GEIY757V0IG5E45EK757G7MIE7653IE765M4GEIY75[43

� \5I965EK757G7MIE765:49ED9040F54H73IED9Y5M4GEIY75[4:
� \

[F775NQkQ,\5FKIGG5;75IHHGD7658435I5ED175H73D465485.-5F5I965R-51D95 37FH7:EDM7GZ5 E45H34M75 EK731IG
FEI;DGDEZ5435EK731IG5309IJIZQ

!"'%5,555'45 37H3460:75 I:E0IG5 FZFE715 :496DED49F5 EK75 F7:4965 KDYK5 :03379E5 D1H0GF75 DF5 H37873I;GZ5 IHHGD765 JKDG75 EK7

FI1HG75DF57973YD_765IE543
� Q5'K75.--51F5I375H731DEE765D95MD7J5485H3I:ED:IG5GD1DEIED49F5D95EK75E7FE5:D3:0DEQ

'K75:03379E5FKIGG5;75 37:436765 D957I:K5 D1H0GF75I965 EK75:03379E5 37:436F5 83415 EK75FI175FI1HG7
FK40G65FK4J59456D887379:75EKIE5D96D:IE7F5H09:E03754358GIFK4M735485EK75FI1HG7Q

'K75:03379E5IE5EK757G7MIE765:49ED9040F54H73IED9Y5M4GEIY75[4:
� \5FKIGG5;7537YDFE73765:49ED9040FGZ

603D9Y5EK75H4J735837V079:Z5M4GEIY75IHHGD:IED49Q

!49/GD97I35 17EIG/4TD675 37FDFE435 E71H73IE0375 435 37FDFEDM75 :41H4979E5 485 :03379E5 435 H4J73
6DFFDHIED495FKIGG5;75149DE43765603D9Y5EK75H4J735837V079:Z5M4GEIY75IHHGD:IED495E45H34M75EK731IG
FEI;DGDEZ5435EK731IG5309IJIZO5F775NQkQ>Q

a4GG4JD9Y5 EK75 :41HG7E75 E7FE5 F7V079:75 I965 I8E735 EK75 E7FE5 FI1HG75 KIF5 :44G765 E45 97I35 I1;D79E
E71H73IE037O5EK7537FD60IG5M4GEIY75E7FEF5JKD:K5J73751I675IE5EK75;7YD99D9Y5485EK75E7FE5F7V079:7
I37537H7IE76Q

'K75 I337FE735 KIF5 HIFF765 EK75 E7FE5 D85 EK731IG5 FEI;DGDEZ5 DF5 I:KD7M76O5 D85 EK75 :KI9Y75 D95 37FD60IG
M4GEIY7517IF03765;784375I965I8E735EK75E7FE5DF594E5:KI9Y765;Z514375EKI95k5�5I965D857TI1D9IED49
485EK75E7FE5FI1HG7F5I8E735EK75E7FE537M7IGF59457MD679:75485H09:E037O5 8GIFK4M735435:3I:bD9Y5485 EK7
949/GD97I3517EIG/4TD67537FDFE43FQ

\0[0[. DG*+BH*-E.864E7.,C743+*-E.)6+=.+78+

'KDF5 E7FE5 IHHGD7F5 E45 .-5 ---5 (5 GD975 6DF:KI3Y75 :GIFF7F5 ,5 I965 R5 I965 ,-5 ---5 (5 GD975 6DF:KI3Y7
:GIFF7F5@5I965k5I337FE73F5I::436D9Y5E45kQ?Q

'K75:41HG7E75E7FE5F7V079:75DF5DGG0FE3IE765D958DY0375,Q

q784375EK75FJDE:KD9Y5F03Y754H73IED9Y560EZ5E7FE5EK75GDYKE9D9Y5D1H0GF7537FD60IG5M4GEIY75IE5941D9IG
6DF:KI3Y75 :03379E5 485 7I:K5 485 EK75 EK3775 E7FE5 FI1HG7F5 [37FDFE435 7G7179EF\5 DF5 67E731D9765 IE
I1;D79E5E71H73IE037O5F775NQRQ,Q

'K75 E7FE5 FI1HG7F5 FKIGG5 ;75 F0DEI;GZ51I3b765 E45 79F0375 EK75 :4337:E5 H4GI3DEZ5 485 IHHGD:IED495 D95 EK7
84GG4JD9Y5F0;:GI0F7FQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5N@5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

\0[0[0/. !,-)*+*,--7>7-+

"95F4017E5G7F52:KI9EDGG49F5P50957FFID5675:496DED4997179E5649E5GI5H371DX375HI3ED75F75:41H4F7
675MD9YE5:K4:F5675:403I9E5C=,-5F7G495,Q.N5IM7:50975MIG7035675:3cE752YIG75I05:403I9E5941D9IG
67562:KI3Y75605HI3I840637Q5)7F5:K4:F5F49E5IHHGDV02F5H796I9E5V075 GW2:KI9EDGG4957FE5 F401DF5 P
0975 E79FD4952YIG75P5.O,5 84DF5FI5 E79FD495675 32YD175H731I979EQ5)7F5MD9YE5:K4:F5F49E5IHHGDV02F
795 V0IE375 F23D7F5 675 :D9V5 :K4:FQ5 )WD9E73MIGG75 675 E71HF5 79E375 G7F5 :K4:F5 :49F2:0ED8F5 64DE5 cE37
675k-5F5 P5 >-5F5 7E5 GWD9E73MIGG75 79E375 G7F5 F23D7F5 675 ,k51D95 P5 R-51D9Q5 &G5 9W7FE5 HIF5 92:7FFID375 V07
GW2:KI9EDGG49537FE75F40F5E79FD49579E375G7F5F23D7F5675:K4:FQ5)75:K4:5675:403I9E5F73I5675GI51c17
H4GI3DE25V075GI5671D/H23D4675675E79FD495P5832V079:75D960FE3D7GG75H796I9E5GIV07GG75DG5F03MD79Ez5DG564DE
cE375IHHGDV025>-5�5.k567Y32F52G7:E3DV07F5IMI9E5GI5:3cE75675GI5E79FD495P5832V079:75D960FE3D7GG7Q

)I5 H371DX375 HI3ED75 605 :496DED4997179E5 H70E5 cE375 7887:E0275 F035 G7F5 MI3DFEI9:7F5 P5 GWID35 GD;37
D114;DG75P5GI5E71H23IE0375675,-5t<5�5.k5t<Q

)I5670TDX175HI3ED75605:496DED4997179E5:49FDFE75P5IHHGDV0735670T5:K4:F5675:403I9E5675Y3I967
I1HGDE0675.--5b(5@=.-O5 M4D35 ,QR.Q5)I5MIG7035675:3cE7517F0327567F5:K4:F5675:403I9E564DE5 cE37
:41H3DF7579E375?-5�57E5..-5�5675GI5MIG7035675:3cE75FH2:D8D27Q

(H3XF5 :75 :496DED4997179EO5 G7F5 83I:ED49F5 F49E5 :49F73M27F5 795 M075 675 G7035 0EDGDFIED495 0GE23D7037
6I9F5GW7FFID5675849:ED4997179E5795F03E79FD49F56751I9s0M37Q

\0[0[01. QCC@*B3+*,-.)78.BH,B8

(05 62;0E5 675 GW7FFID5 675 849:ED4997179E5 795 F03E79FD49F5 675 1I9s0M37O5 :W7FE/P/6D375 IMI9E
GWIHHGD:IED495675670T5:K4:F5675:403I9E5675G49Y07560327O5GI5E71H23IE0375675GI583I:ED495:41HGXE7
64DE5cE375675>-5t<5�5R5t<5P5GI5E71H23IE0375I1;DI9E75675,-5t<5�5.k5<Q

*D5 0975 E71H23IE0375 HG0F5 2G7M275 7FE5 L0Y275 92:7FFID37O5 795 3IDF495 6W0975 843E75 H4GG0ED495 405 67
:496DED49F5 675 F73MD:75 I9431IG7FO5 GI5 MIG7035 HG0F5 2G7M275 F73I5 0EDGDF275 P5 :496DED495 V0WDG5 Z5 IDE5 09
I::436579E375G75:49FE30:E70357E5G75:GD79EQ

)I583I:ED495675HI3I840637564DE5cE375F401DF75P5670T5:K4:F5675:403I9E5675G49Y075603275FH2:D8D2F
I05EI;G7I05@5795NQ@Q,5H4035G7F5:GIFF7F567562:KI3Y75675GDY975:49FD62327FQ5)WD9E73MIGG75675E71HF
79E375 G7F5:K4:F564DE5cE375675k-5P5>-5F7:4967FQ5)7F5:K4:F5675:496DED4997179E57E5 G7F5:K4:F567
:403I9E5675G49Y07560327564DM79E5cE375IHHGDV02F5IM7:5GI51c175H4GI3DE2Q

+XF5 V075 H4FFD;G7O5 IH3XF5 G75 670TDX175 :K4:5 675 :403I9E5 675 G49Y075 603275 7E5 IMI9E5 V07
.--51DGGDF7:4967F5975F75F4D79E52:40G27FO5GI583I:ED495F73I562:4997:E275675GI5GDY9757E537GD275P5GI
F403:75 P5 832V079:75 D960FE3D7GG7Q5 )7F5 MIG703F5 1IL4327F5 675 GI5 E79FD495 IFFDY9275 [43

� \5 7E5 675 GI

E79FD49567532YD175H731I979E5[4:
� \562E731D927F5G43F5675GW7FFID5675MD7DGGDFF7179E5I::2G232562:3DE

795NQkQ,O564DM79E5cE375IHHGDV027F5H796I9E5097560327537FH7:EDM7179E5675.-5F7:4967F57E5675R-
1D90E7F5H403517EE3757952MD679:75F4DE5GI5FEI;DGDE25EK731DV07O5F4DE5GW71;IGG7179E5EK731DV07Q

!"'%5S4035 37H3460D375 G7F5:496DED49F5 327GG7F5605 32F7I0O5 G75670TDX175:K4:5675:403I9E5675 G49Y07560327567M3IDE5cE37

IHHGDV025H796I9E5V075GW2:KI9EDGG4957FE5F401DF5P5GI5E79FD49543
� Q5)7F5.--51F5F49E5I61DF7F52EI9E5649925G7F5GD1DEIED49F

H3IEDV07F5605:D3:0DE56W7FFIDQ

(05 670TDX175 :K4:5 675 :403I9E5 675 G49Y075 60327O5 495 7887:E075 67F5 7937YDFE37179EF5 4F:DGG4/
Y3IHKDV07F5 675 GI5 E79FD495 I0T5 ;4397F5 675 GW2:KI9EDGG495 795 7FFID5 7E5 605 :403I9E5 G75 E3IM73FI9EQ
)W2973YD756DFFDH275HI35 GW2:KI9EDGG495795 7FFID5 64DE5 cE375 62E731D9275P5 HI3ED35 67F5 4F:DGG4Y3I117F
675 GI5 E79FD495 7E5 605 :403I9EO5 7E5 GI5 MIG7035 675 GW2973YD75 64DE5 cE375 179ED499275 6I9F5 G75 3IHH43E
6W7FFIDF5675 EZH7Q5)75:403I9E57E5 GI5 E79FD49564DM79E5cE3757937YDFE32F5675 8Iu495 :49ED9075 H796I9E
GWIHHGD:IED495675GI5E79FD495P5832V079:75D960FE3D7GG7Q

S796I9E5 GWIHHGD:IED495675 GI5 E79FD495P5 832V079:75 D960FE3D7GG7O549564DE5 7937YDFE3735 GI5 E71H23IE037
67F5 32FDFEI9:7F5 MI3DI;G7F5 P5 4TZ675 12EIGGDV07O5 405 GI5 :41H4FI9E75 32FDFEDM75 605 :403I9E5 405 GI
H0DFFI9:756DFFDH275H403562149E3735GI5FEI;DGDE25EK731DV075405GW71;IGG7179E5EK731DV07Q

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


>--??/@5g5&%<A.??.B(.A.??CB(,A,--. f5Nk5f

\0[0[0/. !,-)*+*,-*-E

'K75FI1HG7F5I3757TH4F765E45I5:496DED49D9Y5E7FE5EK758D3FE5HI3E5485JKD:K5:49FDFED9Y5485EJ79EZ5C=,-
:03379E5D1H0GF7F5I::436D9Y5E45,Q.N5I965I5H7Ib5MIG0757V0IG5E45EK75941D9IG56DF:KI3Y75:03379E548
EK75 I337FE73Q5 'K75 D1H0GF7F5 I375 IHHGD765 JKDG75 EK75 E7FE5 FI1HG75 DF5 7973YD_765 IE5 .O,5 ED17F5 EK7
:49ED9040F54H73IED9Y5M4GEIY75485 EK75FI1HG7Q5'K75EJ79EZ5 D1H0GF7F5I375IHHGD765 D95 84035Y340HF548
8DM75D1H0GF7FQ5'K75D9E73MIG5;7EJ7795EK75D1H0GF7F5FKIGG5;75k-5F5E45>-5F5I965EK75D9E73MIG5;7EJ779
Y340HF5 FKIGG5 ;75 ,k51D95 E45 R-5 1D9Q5 &E5 DF5 94E5 37V0D3765 EKIE5 EK75 E7FE5 FI1HG75 FKIGG5 ;75 7973YD_76
;7EJ7795Y340HF5485 D1H0GF7FQ5'K75H4GI3DEZ5485 EK75:03379E5 D1H0GF75 FKIGG5 ;75 EK75 FI175IF5 EKIE5 48
EK75KIG85:Z:G75485H4J735837V079:Z5M4GEIY75603D9Y5JKD:K5DE54::03F5I965DE5FKIGG5;75IHHGD765>-5�5.k
7G7:E3D:IG567Y377F5;784375EK75H7Ib5485EK75H4J735837V079:Z5M4GEIY7Q

'KDF5 8D3FE5HI3E5485 EK75:496DED49D9Y51IZ5;75:I33D76540E5495 EK75 37FDFE4357G7179EF5 D954H795ID35 IE5 I
FEDGG5ID35E71H73IE0375485,-5t<5�5.k5t<Q

'K75F7:4965HI3E5485EK75:496DED49D9Y5DF5EK75IHHGD:IED495485EJ45KDYK5:03379E5D1H0GF7F5.--5b(5@=.-O
F775,QR.Q5'K7517IF03765H7Ib5MIG075485EK75:03379E5D1H0GF7F5FKIGG5;75JDEKD95?-5�5I965..-5�548
EK75FH7:D8D765H7Ib5MIG07Q

(8E735 EKDF5 :496DED49D9Y5 EK75 F7:ED49F5 I375 FE43765 8435 80E0375 0F75 D95 EK75 FJDE:KD9Y5 F03Y75 4H73IED9Y
60EZ5E7FEQ

\0[0[01. QCC@*B3+*,-.,5.*>C6@878

(E5EK75;7YD99D9Y5485EK75FJDE:KD9Y5F03Y754H73IED9Y560EZ5E7FEO5EKIE5DF5;784375EK75IHHGD:IED495485EJ4
G49Y5603IED495:03379E5 D1H0GF7FO5 EK75E71H73IE0375485 EK75:41HG7E75F7:ED495FKIGG5;75>-5t<5�5R5t<
IE5EK75I1;D79E5E71H73IE0375485,-5t<5�5.k5t<Q

&85 I5 KDYK735 E71H73IE0375 DF5 6771765 97:7FFI3Z5 ;7:I0F75 485 KDYK5 H4GG0ED495 435 I;9431IG5 F73MD:7
:496DED49FO5EK795EK75KDYK735MIG0751IZ5;750F7658435EK75E7FE5D85IY37765;7EJ77951I908I:E03735I96
H03:KIF73Q

'K75 I337FE735 F7:ED495 FKIGG5 ;75 F0;L7:E765 E45 EJ45 G49Y5 603IED495 :03379E5 D1H0GF7F5 IF5 FH7:D8D76
D95NQ@Q,5EI;G75@58435EK7537G7MI9E5GD9756DF:KI3Y75:GIFF7FQ5'K75ED175D9E73MIG5;7EJ7795EK75D1H0GF7F
FKIGG5;75k-5F5E45>-5FQ5'K75:496DED49D9Y5D1H0GF7F5I965EK75G49Y5603IED495:03379E5D1H0GF7F5FKIGG5;7
IHHGD765JDEK5EK75FI175H4GI3DEZQ

(8E735EK75F7:4965G49Y5603IED495:03379E5D1H0GF75EK75F7:ED495FKIGG5;756DF:4997:E76583415EK75 GD975I96
:4997:E765 E45 EK75H4J735 837V079:Z5F403:75IF5F4495IF5H4FFD;G75;0E594E5 GIE735 EKI95.--51F5I8E73
EK75D1H0GF7Q5'K757G7MIE7653IE765M4GEIY75[43

� \5I965EK757G7MIE765:49ED9040F54H73IED9Y5M4GEIY75 [4:
� \O

67E731D9765 83415 EK75 I::7G73IE765 IY7D9Y5 H34:760375 67F:3D;765 D95 NQkQ,O5 FKIGG5 ;75 IHHGD765 8435 I
ED175H73D465485.-5F5I965R-51D9537FH7:EDM7GZ5E45H34M75EK731IG5FEI;DGDEZ5435EK731IG5309IJIZQ

!"'%555'45 37H3460:75 I:E0IG5 FZFE715 :496DED49F5 EK75 F7:4965 G49Y5 603IED495 :03379E5 D1H0GF75 FK40G65 ;75 IHHGD765 JKDG7

EK75FI1HG75DF57973YD_765IE543
� Q5'K75.--51F5I375H731DEE765D95MD7J5485H3I:ED:IG5GD1DEIED495D95EK75E7FE5:D3:0DEQ

"F:DGG4Y3IHKD:537:436F5485EK75M4GEIY75I:34FF5I965:03379E5EK340YK5EK75E7FE5FI1HG75FKIGG5;751I67
IE5 EK75F7:4965 G49Y5603IED495:03379E5 D1H0GF7Q5'K757973YZ56DFFDHIE765;Z5 EK75 E7FE5 FI1HG75603D9Y
EK75 F7:49654H73IED495 FKIGG5 ;75 67E731D9765 83415 EK75 M4GEIY75 I965 :03379E5 4F:DGG4Y3I1FO5 I965 EK7
7973YZ5 MIG075 FKIGG5 ;75 37H43E765 D95 EK75 EZH75 E7FE5 37H43EQ5 'K75 :03379E5 I965 M4GEIY75 FKIGG5 ;7
37YDFE73765:49ED9040FGZ5603D9Y5EK75H4J735837V079:Z5M4GEIY75IHHGD:IED49Q

!49/GD97I35 17EIG/4TD675 37FDFE435 E71H73IE0375 435 37FDFEDM75 :41H4979E5 485 :03379E5 435 H4J73
6DFFDHIED495FKIGG5;75149DE43765603D9Y5EK75H4J735837V079:Z5M4GEIY75IHHGD:IED495E45H34M75EK731IG
FEI;DGDEZ5435EK731IG5309IJIZQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


f5N>5f >--??/@5g5<%&A.??.B(.A.??CB(,A,--.

(H3XF5G7562340G7179E5:41HG7E567F57FFIDF57E5G7537834D6DFF7179E5675GW2:KI9EDGG4957957FFID5L0FV0WP
0975 E71H23IE0375M4DFD975675 GI5 E71H23IE0375I1;DI9E7O5495 37H37965 G7F57FFIDF5675M23D8D:IED49567
GI5E79FD49532FD607GG757887:E02F5I0562;0E5675GW7FFIDQ

)75 HI3I8406375 I5 HIFF25 GW7FFID5 IM7:5 F0::XF5 FWDG5 7FE5 EK731DV07179E5 FEI;G75 [M4D35 NQkQ>\O5 FD5 GI
E79FD495 32FD607GG7517F03275IMI9E57E5IH3XF5 GW7FFID59WI5HIF5MI3D25675HG0F5675k5�57E5FD5 GW7TI179
67F5 2:KI9EDGG49F5 7FFIZ2F5 975 32MXG75 9D5 H73843IED49O5 9D5 :49E40397179EO5 9D5 8DFF037F5 67F5 32FDF/
EI9:7F5MI3DI;G7F5P54TZ67512EIGGDV07Q

\0[0$. "N3@63+*,-.)7.@3.8+3J*@*+?.+H74>*A67.@,48.)78.7883*8.)7.5,-B+*,--7>7-+

"95 :49FD6X375 V075 G7F5 83I:ED49F5 675 HI3I8406375 F401DF7F5 I0T5 7FFIDF5 675 849:ED4997179E5 F49E
EK731DV07179E5FEI;G7F57E549E5HIFF25 GW7FFID5IM7:5F0::XF5FD5 GI5:3cE75675 GI5:41H4FI9E7532FDFEDM7
605 :403I9E5 675 80DE75 405 GI5 H0DFFI9:75 6DFFDH275 405 GI5 E71H23IE0375 67F5 MI3DFEI9:7F5 62:34{E
32Y0GDX37179E5 I0514D9F5 H796I9E5 G7F5 .k5 6739DX37F5 1D90E7F5 675 GWIHHGD:IED495 675 GI5 E79FD495 4:

� )
F7G495G7F5146IGDE2F562:3DE7F56I9F5G7F58DY037F5.O5,57E5<Q.5H4035G7F56D882379EF5EZH7F5675HI3I840637FQ

)I5:3cE75675 GI5:41H4FI9E75 32FDFEDM75605:403I9E5675 80DE7562H7965 843E7179E5675 GI5FEI;DGDE25675 GI
E79FD495IHHGDV02757E567F5MI3DIED49F5675GI5 E71H23IE0375I1;DI9E7Q5%95:49F2V079:7O5 G75 L0Y7179E
FD5 G75 HI3I8406375 7FE5 405 9W7FE5 HIF5 EK731DV07179E5 FEI;G75 H70E5 6I9F5 :73EID9F5 :IF5 975 HIF
IHHI3I{E375:GID37179E5P5GI58D95675GWIHHGD:IED495675GI5E79FD4954:

� Q5+I9F5:75:IFO549564DE5H34G49Y73

GI56032756WIHHGD:IED495675 GI5 E79FD495 4:
� % L0FV0WP5:75V075F4DE5:498D312750975;IDFF75 32Y0GDX37560

:403I9E5405675 GI5H0DFFI9:756DFFDH275405675 GI5 E71H23IE037Q5*D5 I0:0975 E796I9:75:34DFFI9E7560
:403I9E5 405 675 GI5 H0DFFI9:75 6DFFDH275 405 675 GI5 E71H23IE0375 9WIHHI3I{E5 IMI9E5 E34DF5 K7037F
6WIHHGD:IED495675GI5E79FD49O5GI5FEI;DGDE257FE562149E327Q

\0$. "883*.)78.)?B,--7B+7648f*-)*B3+7648.)7.)?536+.C,64.C3435,6)478

\0$0/. V?-?43@*+?8

+I9F5:7EE75H34:26037O5G75E73175|62:4997:E703=D96D:IE7035675628I0E}5FDY9D8D75F4DE509562:4997:/
E7035F4DE5095D96D:IE7035675628I0EO5F7G495G75EZH756UI::7FF4D37F50EDGDF25F035G75HI3I840637Q

<7F57FFIDF564DM79E5cE37532IGDF2F5F03567F5HI3I840637F52V0DH2F56W09562:4997:E703=D96D:IE703567
628I0E5 405 F035 GW79F71;G75 62:4997:E703=D96D:IE7035 675 628I0E5 F70GO5 FD5 :7G0D/:D5 7FE5 :49u05 67
1I9DX375 P5 975 HIF5 cE375 I887:E25 HI35 GW2:KI0887179E5 67F5 HDX:7F5 I6LI:79E7F5 I05 HI3I8406375 79
H4FDED4956WD9FEIGGIED4959431IG7Q

\0$01. "883*8.)7.+7-67.36<.BH,B8.)7.B,643-+.7+.@,48.)6.5,-B+*,--7>7-+

<41175DG57FE5D96DV025795NQ@57E5NQkO5:7F57FFIDF5F7349E57887:E02F57951c175E71HF5V075G7F57FFIDF
605 HI3I8406375 G43FV075 G75 6DFH4FDED85 675 62:4997:E703=D96D:IE7035 675 628I0E5 795 :49FEDE075 097
HI3ED75 D9E2Y3I9E7Q5 )43FV075 G7F5 6DFH4FDED8F5 675 62:4997:E703=D96D:IE7035 675 628I0E5 F49E5 H32M0F
H4035cE3758DT2F5F035095HI3I8406375405:41175I::7FF4D37F5D9E73:IG2F5F035G75E3IL7E5605:4960:E703
675GDY975405F035:7G0D5605:4960:E7035675E7337O5:7F57FFIDF5H70M79E5cE3757887:E02F5F2HI32179E540
795 GDIDF495IM7:5 G7F57FFIDF567F52:KI9EDGG49F5675HI3I840637Q5"950EDGDF73I5 E34DF52:KI9EDGG49F59708F
H4035 :KI:095 67F5 6D882379EF5 7FFIDFO5 7E5 G75 6DFH4FDED85 675 62:4997:E703=D96D:IE7035 675 628I0E5 64DE
F0HH43E73O5FI9F5849:ED49973O5:KI:09567F57FFIDF5F0DMI9EFQ

\0$010/. "883*.36<.BH,B8.)7.B,643-+.)7.@,-E67.)64?7

"95 7887:E073I5 :7E5 7FFID5 F7G495 NQ@5 IM7:5 0975 MIG7035 675 :3cE75 605 :403I9E5 7E5 0975 603275 :4337F/
H496I9E5P5 GI5 :GIFF75 675 HI3I8406375 GI5 HG0F5 2G7M275IFF4:D275 I05 6DFH4FDED85 675 62:4997TD49O5 M4D3
EI;G7I0T5@57E5kQ

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


60099-4 © IEC:1991+A1:1998+A2:2001 � 77 �

Following the complete test sequence and after the test sample has cooled to near ambient
temperature, the residual voltage tests which were made at the beginning of the test sequence
are repeated.

The arrester has passed the test if thermal stability is achieved (see 7.5.6), if the change in
residual voltage measured before and after the test is not changed by more than 5 % and if
visual examination of the test samples after the test reveals no evidence of puncture, flashover
or cracking of the non-linear metal-oxide resistors.

7.5.6 Evaluation of thermal stability in the operating duty tests

The arrester sections subjected to the operating duty tests are considered to be thermally
stable and pass the test if the peak of the resistive component of the leakage current or power
dissipation or resistor temperature steadily decreases at least during the last 15 min of Uc

*

voltage application in the procedures shown in figures 1, 2 and C.1 for respective types of
arresters.

The peak of the resistive component of leakage current is strongly influenced by the stability of
the applied voltage and also by the change in ambient temperature. Because of this, the
judgement whether the arrester is thermally stable or not may in some cases not be clear at the
end of the Uc

*  voltage application. If that is the case, the time of the Uc
*  voltage application

shall be extended until the steady decrease in the current or power dissipation or temperature
is clearly confirmed. If an increasing trend of current or power dissipation or temperature is not
observed within 3 h of voltage application the section is considered stable.

7.6 Tests of arrester disconnectors fault indicators

7.6.1 General

In this procedure, the term "disconnector/fault indicator" shall mean either a disconnector or a
fault indicator, whichever type of device is used with the arrester.

These tests shall be made on arresters which are fitted with arrester disconnectors/fault
indicators or on the disconnector/fault indicator assembly alone if its design is such as to be
unaffected by the heating of adjacent parts of the arrester in its normally installed position.

7.6.2 Current impulse and operating duty withstand tests

As noted in 7.4 and 7.5 these tests will be made at the same time as the tests on the arrester,
for arresters with built-in disconnector/fault indicator. In the case of disconnector/fault indicator
designed for attachement to an arrester or for insertion into the line or ground lead as an
accessory, these tests may be made separately or in conjunction with tests on arrester
samples. The disconnector/fault indicator shall withstand without operating each of the
following tests. Three new samples shall be used for each different test.

7.6.2.1 Long duration current impulse test

This test shall be made in accordance with 7.4 with the peak current and duration
corresponding to the highest classification of arrester with which the disconnector is designed
to be used, see tables 4 and 5.
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� 102 � 60099-4 © CEI:1991+A1:1998+A2:2001

� La pluie et le brouillard salin sont conformes à la publication CEI 61109.
� Le rayonnement solaire est simulé par une lampe à arc au xénon donnant environ

90 mW/cm2 sur l�enveloppe. Un système de filtrage permet de reproduire approximati-
vement la puissance et le spectre solaire reçus dans une zone climatique tempérée, à midi
un jour d�été.
NOTE 1  La surface de l�enveloppe à prendre en compte est obtenue en prenant le diamètre équivalent décrit
dans la CEI 60815 et la longueur de l�enveloppe.

� L'ensemble de l'essai doit durer 5 000 h.

Un autre exemple de cycle est proposé à la figure 10.

En principe, ce cycle est identique, avec les différences suivantes:

� La salinité adoptée est de 40 kg/m3 pendant la phase de brouillard salin qui ne doit pas être
dirigé directement vers l'échantillon. Le débit d'eau est compris entre 0,1 l/h/m3 et 0,15
l/h/m3.

� La durée d'application hebdomadaire totale de chaque contrainte ambiante est sensible-
ment la même, mais chaque type de contrainte est concentré sur une seule période par
jour afin de limiter les interventions dans la chambre d'essai.

� Le rayonnement UV est appliqué en continu pendant une période unique d'environ 48 h
chaque week-end.

� Le chauffage est obtenu par les lampes qui fournissent le rayonnement UV: les lampes
sont choisies et positionnées afin d'obtenir la puissance de rayonnement désirée sur la
surface de l�enveloppe du parafoudre, sans excéder une température de surface de 60 °C.
NOTE 2  Applicable aux essais des séries A et B: pour les parafoudres destinés à être installés dans des
systèmes pour lesquels une tension de service permanent très élevée n�est requise que pendant des périodes

plus courtes, la tension d'essai peut être réduite à 1,05 × Um/ ,3  où Um est la tension maximale d�exploi-
tation, par accord entre le constructeur et l'utilisateur.

NOTE 3  Applicable aux essais de la série B conformément à la figure 10: si la valeur Uc de l�échantillon est
supérieure à 14 kV et si la distance dans l�air empêche une mise sous tension lors du rayonnement UV, il est
admis de couper la tension sur l�échantillon lors du rayonnement UV.

Temps (h) 2 4 6 8 10 12 14 16 18 20 22 24

Tension d�essai

Eau déminéralisée

Chauffage (50 °C)

Humidité relative (95 %)

Brouillard salin (7 kg/m3)

Rayonnement solaire (UV)

En fonctionnement En veille

Figure 9 � Exemple de cycle de vieillissement climatique accéléré sous tension
(conformément à la CEI 61109)

IEC 1785/01
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60099-4 © IEC:1991+A1:1998+A2:2001 � 103 �

� The rain and salt fog are in accordance with IEC 61109.
� The solar radiation simulation is obtained with a xenon arc lamp giving about 90 mW/cm2 on

the housing. A filter system makes it possible to approximately reproduce the power and the
solar spectrum received in a moderate climatic area at noon on a summer's day.
NOTE 1  The surface of the housing to be taken into account is obtained by taking the equivalent diameter as
described in IEC 60815 and the length of the housing.

� A duration of 5 000 h is required for the whole test.

Another example is proposed as shown in figure 10.

This cycle is, in principle, identical with the following distinctions:

� A salinity value of 40 kg/m3 is adopted during the salt fog period, the fog shall not be
directly sprayed onto the specimen. The water flow is between 0,1 l/h/m3 and 0,15 l/h/m3.

� The weekly total time of application of each ambient stress is nearly the same, but each
type of stress is concentrated in only one period per day, in order to limit the interventions
in the test chamber.

� The UV radiation is applied continuously during a single period of about 48 h every
weekend.

� Heating is obtained by the same lamps providing the UV radiation. The lamps are chosen
and positioned in such a way that they obtain the required radiation power on the surface of
the surge arrester housing, without exceeding a surface temperature of 60 °C.
NOTE 2  Applicable to test series A and B: for surge arresters intended for installation in systems for which
very high continuous operating voltage is required during shorter periods, the test voltage may be reduced to

1,05 × Um/ 3 by agreement between manufacturer and user, where Um is the highest voltage of equipment.

NOTE 3  Applicable to test series B, cycle according to figure 10: if Uc of the test sample is greater than
14 kV, and if electrical clearance prevents voltage from being applied during UV radiation, it is acceptable to
de-energise the sample during the application of UV radiation.

Time (h) 2 4 6 8 10 12 14 16 18 20 22 24

Test voltage

Demineralized rain

Heating (50 °C)

Relative humidity (95 %)

Salt fog (7 kg/m3)

Solar radiation (UV)

In operation Out of operation

Figure 9 � Example of an accelerated weather ageing cycle under operating voltage
(according to IEC 61109)

IEC 1785/01
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� 104 � 60099-4 © CEI:1991+A1:1998+A2:2001

Brouillard salin (40 kg/m3)

Humidification (33 g/m3 h)

Pluie déminéralisée (1,5 mm/min)

Rayonnement solaire (1,5 kW/m2)

Tension d'essai

Période de séchage

Pauses

Heures
Jours

0 24 48 72 96 120 144 168

5 6 71 2 3 4

Figure 10 � Autre exemple de cycle de vieillissement climatique accéléré

9.7.10.3  Evaluation de l�essai

L'essai est considéré comme positif si aucun cheminement ne se produit (voir CEI 61109), si le
revêtement externe n'est pas entièrement transpercé par l'érosion, c�est-à-dire jusqu�au niveau
du matériau suivant, si les ailettes et l�enveloppe ne sont pas perforées, si la tension de
référence mesurée avant et après l'essai n'a pas varié de plus de 5 % et si la mesure de
décharges partielles réalisée avant et après l'essai est satisfaisante, c'est-à-dire que leur
niveau ne doit pas excéder 10 pC, conformément à 7.8.

10 SECTION 10: PRESCRIPTIONS D�ESSAIS POUR LES PARAFOUDRES SOUS
ENVELOPPE MÉTALLIQUE À ISOLATION GAZEUSE

(PARAFOUDRES BLINDÉS)

10.1 Généralités

Voir section 1.

10.2 Définitions

Voir section 2.

10.3 Identification des parafoudres

Le paragraphe 3.1 s�applique avec le complément suivant:

� pression de gaz assignée pour l'isolation à 20 °C.

10.4 Caractéristiques assignées

Voir section 4.

IEC 1786/01

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

IECNORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IE
C 60

09
9-4

:19
91

+A
MD1:1

99
8+

AMD2:2
00

1 C
SV

https://iecnorm.com/api/?name=092b2c37fc9046f7cdd325258d26a422


60099-4 © IEC:1991+A1:1998+A2:2001 � 105 �

Salt fog (40 kg/m3)

Humidification (33 g/m3 h)

Demineralized rain (1,5 mm/min)

Solar radiation (1,5 kW/m2)

Test voltage

Drying period

Pauses

Hours
Days 5 6 71 2 3 4

96 120 144 1680 24 48 72

Figure 10 � Another example of an accelerated weather ageing cycle

9.7.10.3  Evaluation of the test

The test is regarded as passed, if no tracking occurs (see IEC 61109), if erosion does not
occur through the entire thickness of the external coating up to the next layer of material, if the
sheds and housing are not punctured, if the reference voltage measured before and after the
test has not decreased by more than 5 %, and if the partial discharge measurement performed
before and after the test is satisfactory, i.e. the partial discharge level shall not exceed 10 pC
according to 7.8.

10 SECTION 10: TEST REQUIREMENTS ON GAS-INSULATED
METAL ENCLOSED ARRESTERS (GIS-ARRESTERS)

10.1 General

See section 1.

10.2 Definitions

See section 2.

10.3 Arrester identification (nameplate)

Subclause 3.1 applies with following addition:

� rated gas pressure for insulation at 20 °C.

10.4 Standard rating

See section 4.

IEC 1786/01
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Tableau 8 � Parafoudres blindés triphasés 10 000 A et 20 000 A � Tensions de tenue prescrites

Tension

kV

Type de tension de tenue Essais Commentaires

Tension de tenue

au choc de foudre

Phase-terre et phase-phase:

� tension de tenue du matériel à protéger (voir CEI 60071-1)

ou

� phase-terre: 1,3 × niveau de protection au choc de foudre

� phase-phase: 1,3 × niveau de protection au choc de foudre + Uc × 2

La plus faible
des deux valeurs

Ur < 200

Tension de tenue à fréquence
industrielle

Phase-terre et phase-phase:

� tension de tenue du matériel à protéger (voir CEI 60071-1)

ou

� phase-terre: ûac = 1,2 × niveau de protection au choc de man�uvre

� phase-phase: ûac = 1,2 × niveau de protection au choc de man�uvre + Uc × 2

La plus faible
des deux valeurs

Tension de tenue
au choc de foudre

Phase-terre et phase-phase:

� tension de tenue du matériel à protéger (voir CEI 60071-1)

ou

� phase-terre: 1,3 × niveau de protection au choc de foudre

� phase-phase: 1,3 × niveau de protection au choc de foudre + Uc × 2

La plus faible
des deux valeurs

Ur ≥ 200

Tension de tenue
au choc de man�uvre

Phase-terre et phase-phase:

� tension de tenue du matériel à protéger (voir CEI 60071-1)

ou

� phase-terre: 1,25 × niveau de protection au choc de man�uvre

� phase-phase: 2,5 × niveau de protection au choc de man�uvre

La plus faible
des deux valeurs
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