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Publication numbering 

As from 1 January 1997 all IEC publications are issued with a designation in the 
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1. 

Consolidated editions 

The IEC is now publishing consolidated versions of its publications. For example, 
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the base 
publication incorporating amendment 1 and the base publication incorporating 
amendments 1 and 2. 

Further information on IEC publications 

The technical content of IEC publications is kept under constant review by the IEC, 
thus ensuring that the content reflects current technology. Information relating to this 
publication, including its validity, is available in the IEC Catalogue of publications 
(see below) in addition to new editions, amendments and corrigenda. Information on 
the subjects under consideration and work in progress undertaken by the technical 
committee which has prepared this publication, as well as the list of publications 
issued, is also available from the following: 

• IEC Web Site (www.iec.ch) 

• Catalogue of IEC publications 

The on-line catalogue on the IEC web site (www.iec.ch/searchpub) enables you to 
search by a variety of criteria including text searches, technical committees and 
date of publication. On-line information is also available on recently issued 
publications, withdrawn and replaced publications, as well as corrigenda.  

• IEC Just Published  

This summary of recently issued publications (www.iec.ch/online_news/ justpub) is 
also available by email. Please contact the Customer Service Centre (see below) 
for further information. 

• Customer Service Centre 

If you have any questions regarding this publication or need further assistance, 
please contact the Customer Service Centre:  
 

Email: custserv@iec.ch 
Tel:  +41 22 919 02 11 
Fax:  +41 22 919 03 00 
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@T@5 *:4I7 TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@F
,T@T@,5 \0G7.;JG758435/-5115;0G;J351409ED9P TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@F
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dTFT,5 #JE765:03379E TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@F
dTdT,5 #JE765I4K735J::7IEJ9:75485EJ9671580G7.;JG7GTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@F
>5 $J3pD9PGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@F
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BTFT@5 (33J9P7179E5485EL7580G7TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@d
BTFT/T@ '71I73JE03753DG75485EL7580G7.L4H673 TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@e
BTdTdT@T@ (33J9P7179E5485EL7580G7TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@e
BT?T@5 \0G7.;JG7 TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@e
BT?T@T@5 '7GE5J33J9P7179E TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @@e
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eT? Z34E7:ED495JPJD9GE57H7:E3D:5GL4:pTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @>F
BT@T> '7GED9P548580G75L4H673G TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @>F
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BT@- V73D8D:JED495485949.67E73D43JED495485:49EJ:EG TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @>d
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dT>TF WJE7G TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT @ee
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\4357J:L5GDU75EL751JXD10153JE765:03379EG5J375PDN795 D95 8DP0375@h&iT5'L7G75NJH07G567I79650I49
EL750EDHDUJED495:JE7P43D7G5J9653JE765N4HEJP7GT

]101&// =8,7*/J3;;7.,/-C/,F7/C347(F-6*7;

'L753JE765:03379E58435EL756D887379E5GDU7G5485EL7580G7.;JG7G5DG5PDN795D958DP0375,h&iT

]1]// =8,7*/@-N7;/*+44+@8,+-./-C/8/C347(6+._/8.*/;8,7*/@-N7;/8JJ7@,8.J7/-C/8/C347(F-6*7;

'L75 1JXD1015 NJH07G5 485 3JE765 I4K735 6DGGDIJED495 8435 EL75 6D887379E5 GDU7G5 485 80G7.HD9pG5 J37
GI7:D8D765 D95 8DP0375@h&iT5'L75NJH07G5JIIHO5 E45 EL751JXD10153JE765:03379EG5485 EL75 80G7.HD9pGT5'L7
NJH07G54853JE765I4K735J::7IEJ9:7548580G7.;JG7G5J375PDN795D958DP0375,h&iT

]1$// M+B+,4/-C/,+B7(J3;;7.,/JF8;8J,7;+4,+J4

]1$1)// V+B7(J3;;7.,/JF8;8J,7;+4,+J4^/,+B7(J3;;7.,/R-.74/8.*/-O7;6-8*/J3;O74

'L75 E4H73J9:75 495 ED17.:03379E5 :LJ3J:E73DGED:G5 PDN795 ;O5 EL75 1J908J:E03735 GLJHH5 94E5 67NDJE75 ;O
14375 ELJ95 {@-5 |5 D95 E731G5 485 :03379ET5 'L75 ED17.:03379E5 U497G5 PDN795 D95 8DP0375 /h&iR5 D9:H06D9P
1J908J:E03D9P5 E4H73J9:7G5 GLJHH5 ;7517E5 ;O5 JHH5 I37.J3:D9P5 J965 E4EJH5 ED17G517JG03765 JE5 EL75 E7GE
N4HEJP75J::436D9P5E45BTeT/T

]1$1&// !-.O7.,+-.86/,+B74/8.*/J3;;7.,4

'L75 :49N79ED49JH5 ED17G5 J965 :03379EGR5 D95 J66DED495 E45 EL75 NJH07G5 485 &%<5 >-,>?.@R5 J375 PDN795 D9
EJ;H75&&T

]]]]]]]]]]]]]
z5#7873G5E45G7:ED495&T
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>-,>?.,.@5^5&%<A@??BC(@A@???C(,A,--, ]5,@5]

V8567/##/9/!-.O7.,+-.86/,+B7/8.*/J3;;7.,/C-;/c?Zc/C347(6+._4/N+,F
;8,7*/J3;;7.,/6-N7;/,F8./)$/U

=8,7*/J3;;7.,/!. !-.O7.,+-.86/,+B7 !-.O7.,+-.86/J3;;7.,
( L ".C !C

495≤5/ @ @Rd549 ,R@549
/5}5495}5@> @ @Rd549 @R?549

]1$10// Z8,74

\435qPWq580G7.HD9pG5EL75PJE7G5PDN795D95EJ;H75&&&5JIIHOR5D95J66DED495E45EL75PJE7G5485&%<5>-,>?.@T

V8567/###/]/Z8,74/C-;/4@7J+C+7*/@;7(8;J+.?/8.*/-@7;8,+.?/,+B74/-C
c?Zc/C347(6+._4/N+,F/;8,7*/J3;;7.,/6-N7;/,F8./)$/U
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ddR
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>?R>
@/-R/

$// b8;_+.?

\0G7.HD9pG5J96580G7.L4H673G5KLD:L5177E5EL7537M0D37179EG5J965E7GEG5485G7:ED495&5485ELDG5GEJ96J36
1JO5;751J3p765KDEL5>-,>?.,.@T

$1)// b8;_+.?4/-C/C347(F-6*7;4

'L751J3pD9P5485EL753JE765:03379E5J965EL753JE765N4HEJP75GLJHH5;756DG:739D;H7583415EL758349E5KL79
J580G7.HD9p5LJG594E5;77958DEE76T

$1&// b8;_+.?4/-C/C347(6+._4

'L75 1J3pD9P5 485 EL75 3JE765 :03379E5 J965 EL75 3JE765 N4HEJP75 GLJHH5 ;75 6DG:739D;H75 83415 EL75 8349ET
\03EL731437R580G7.HD9pG5GLJHH5;751J3p765JG567G:3D;765D95EL7584HH4KD9P5EJ;H7A

!F8;8J,7;+4,+J ?Z 8b

!-6-3;/-C/B8;_+.? T68J_ Z;77.

d+.*/-C/@;+., I,;+@/N+,F
+.O7;47/@;+.,
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V4HEJP7
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>-,>?.,.@5^5&%<A@??BC(@A@???C(,A,--, ]5,F5]

e1)// b7JF8.+J86/*74+?.

'L756D179GD49G548580G7.HD9pG5J96580G7.;JG7G5J375PDN795D958DP037G5@h&i5J965,h&iT

e1)1&// !-..7J,+-.4^/+.J63*+.?/,7;B+.864

'L7375 J375 6D887379E5 pD96G5 485 E731D9JHGT5 (G5 8J35 JG5 H0P5 E731D9JHG5 J375 :49:73976R5 EL75 3J9P75 48
:34GG.G7:ED49G5 KLD:L5 EL75 E731D9JHG5 GLJHH5 ;75 :JIJ;H75 485 J::7IED9P5 37G0HEG5 83415 EL75 84HH4KD9P
3J9P7G54853JE765:03379EG548580G7.HD9pG54857J:L5GDU7T

'731D9JHG5 67GDP9765 8435 09I37IJ3765 :4960:E43G5 GLJHH5 ;75 :JIJ;H75 485 J::7IED9P5 JG5 J5 1D9D101
EL3775 :49G7:0EDN75 GDU7G5 485 :4960:E43G5 KDELD95 EL75 :34GG.G7:ED49JH5 3J9P7G5 PDN795 D95 EJ;H75 +T5 &9
:JG75 EL75 E731D9JH5 DG5 J5 H0P5 E731D9JH5 hG775 &%<5 >-???ziR5 EL75 E43M07G5KLD:L5 GLJHH5 ;75 JIIHD765 J37
PDN795 D95 EJ;H75 \T5 '43M075 NJH07G5 8435 4EL735 E731D9JHG5 GL40H65 ;75 PDN795 D95 EL75 1J908J:E0373GS
D9GE30:ED49GT

V8567/[/9/b+.+B3B/J;-44(47J,+-.86/;8.?74/-C/3.@;7@8;7*/J-.*3J,-;4

I+R7
=8.?7/-C/,F7/;8,7*/J3;;7.,4/-C

,F7/C347(6+._4
!;-44(47J,+-.86/8;78/;8.?74

11,

( !-@@7; U63B+.+3B
5-- > E4 @>- @- E4 e- ,d E4 ?d
5-z > E4 @>- @- E4 e- ,d E4 ?d
5@ B- E4 ,d- e- E4 @,- ?d E4 @d-
5, @,d E4 /-- ?d E4 ,/- @,- E4 F--
5F F@d E4 >F-
5/ d-- E4 @5--- !45NJH07G5JNJDHJ;H7

5/J d-- E4 @5,d-

z55!4E5JHH4K765843597K5D9GEJHHJED49G57X:7IE5843580G7.HD9pG5KDEL5GE3Dp73GT

<4997:ED49G5 485 HJ3P735 J96=435 G1JHH735 :34GG.G7:ED49JH5 J37J5 1JO5 ;75 97:7GGJ3OT5 'LDG5 :J95 ;7
J:LD7N765 7DEL735 ;O5 EL75 :49GE30:ED495 485 EL75 E731D9JHR5 435 ;O5 J66DED49JH5 17J9G5 485 :4997:ED495 JG
37:411796765;O5EL751J908J:E0373T

lL7EL735EL75E731D9JHG5843509I37IJ3765:4960:E43G5J375G0DEJ;H758435:4II73R5JH01D9D015435:4II73
J965JH01D9D015GLJHH5;751J3p765J::436D9PHOT5\03EL731437R5 EL753J9P75485:34GG.G7:ED49G5GLJHH5;7
1J3p76549543597J35E45EL75:HJ1ID9P5GJ66H7R5435PDN795D95EL751J908J:E0373SG5HDE73JE037T

e1)10// 2347(J-.,8J,4

'L75:49EJ:E5G038J:7G548580G7.HD9pG5J96580G75;JG7G5GL40H65;75GDHN73.IHJE76R54EL73KDG75DE5GLJHH5;7
N73D8D765ELJE5:49EJ:ED9P5DG594E5D1IJD3765D959431JH54I73JED49T5'L7537M0D37179EG5843580G75:49EJ:EG
KDHH5;75N73D8D765;O5EL75E7GEG5PDN795D95BT@-5485&%<5>-,>?.@T

e1)1e// !-.4,;3J,+-./-C/8/C347(6+._

'L75I378733765:49GE30:ED495 DG5JG5 84HH4KGy5 EL75;HJ675:49EJ:EG5GLJHH5;751J675485G4HD651JE73DJHT5 &8
J9O54EL735:49GE30:ED495485;HJ675:49EJ:EG5DG50G765EL751J908J:E03735LJG5E4567149GE3JE75ELJE5ELDG
:49GE30:ED495DG5J67M0JE758435EL75I03I4G7T

]]]]]]]]]]]]]
z5&%<5>-???5hJHH5IJ3EGiA5O"110+-'1/%?0*'+03%7%L,>0-M%$0J#'$0801-3%>"$%3+$0FG-M&0%,1?%3+$0F.033G-M&0%+.,8&'1/%#1'-3
>"$%0.0+-$'+,.%+"&&0$%+"1?#+-"$3
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