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use, standardized in member countries of IEC.

IEC 60085, Electrical insulation — Thermal classification.

IEC 60112, Method for the determination of the proof and the
comparative tracking indices of solid insulating materials.

IEC 60364-5-54, Electrical installations of buildings — Part 5-54:
Selection and erection of electrical equipment — Earthing arrangements,
protective conductors and protective bonding conductors.

IEC 60364-7-707, Electrical installations of building — Part 7:
Requirements for special installations or locations — Section 707: Earthing
requirements for the installation of data processing equipment.

IEC 60417-DB:2002 , Graphical symbols for use on equipment 3.
IEC 60529, Degrees of protection provided by enclosures (IP Code).
IEC 60664-1:1992, Insulation co-ordination for equipment within low-
voltage systems — Part 1:

Principles, requirements and tests 4.

Amendment 1 (2000).

Amendment 2 (2002).

IEC 60664-3:2003, Insulation coordination for equipment within low-
voltage systems Part 3

Use of coating, potting or molding for protection against pollution

IEC 60730-1:1999, Automatic electrical controls for household and
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General requirements 5

Amendment 1 (2003)

IEC 60755, General requirements for residual current operated protective

devices.

3 “DB” refers to the IEC on-line database.

4 A consolidated edition 1.2 exists including IEC 60664-1:1992 and its
Amendments 1 (2000) and 2 (2002).

5 A consolidated edition 3.1 exists including IEC 60730-1:1999 and its
Amendment 1 (2003).

IEC 60950-1:2001, Information technology equipment — Safety — Part 1:
General requirements.

IEC 61008-1, Residual current operated circuit-breakers without integral
over current protection for household and similar uses (RCCBs) — Part 1:
General rules.

IEC 61009-1, Residual current operated circuit-breakers without integral

over current protection for household and similar uses (RCBOs) — Part 1:



General rules.

IEC 62103:2003, Electronic equipment for use in power installations.
IEC 62310-2,  Static transfer systems (STS) — Part 2:
Electromagnetic Compatibility (EMC) requirements 6.

ISO 3864-1:2002, Graphical symbols — Safety colors and safety signs —
Part 1: Design principles for safety signs in workplaces and public areas.
ISO 7000:2004, Graphical symbols for use on equipment — Index and

synopsis.



STS

STS

()
()

[IEV 551 - 13-01].

STS

AR

/1

/1

/1

//

/1

/1

/1



BYPASS

VY

Sts

STS

1=V/Z

/1

/1

/1

/1

/1

/1

/1



VY



IEV 441-16-04].

[IEV 441-16-05]

sts

sts

/1

/1

/1

/1

/1

/1

/1



(

/]

/1 /1
IEC 60950-1

STS

STS

STS

|[EC 5/2/13 )

/1

/1

/1

/1

/1



SELV

(D.C ) ( )

/1

EXTRA LOW VOLTAGE : ELV

D.C

(VOLTAGE EXTRA LOW SAFETY) SELV

ELV
SELV

SELV

TNV

SELV

/1

/1

/1

/1



.- IEC ( /71 60950-1IEC
IEC 60850-1 A
" SELV" SELV
IEC

TNV

. TNV
TNV-3 TNV -2 TNV -1
/1 i /1
TNV-
SELV TNV-
TNV-
SELV TNV-

TNV -

)

/1

/1

/1

/1



SELV

STS

il

TNV-

[IEV 441-17-40]

|IEV 441-17-39]

/1

/1

/1

/1

/1



il

STS

IEV151-16-11]

/1

/1

/1

/1

/1

/1



il

| IEV 151-16-10]

[IEV 351-12-15]

RMS.

RMS

IEC

[

IEV 151-16-08]

|IEV 151-16-09]

RMS

/1

/1

/1

/1

/1

/1

/1



[

il

(radians

IEV 131-11-46]

IEV 131-11-41]

/1

/1

/1

/1

IEV 133811-42]

/1

p/s=

S=V*I

/1



(r.m.s)

[IEV 351-14-04]

STS

| IEV 101-14-56]
Peak Factor
RMS

« Crest Factor»

/1

//

/1

//

/1

/1

/1



sts

.StS

. Sts

.Sts

.Sts sts

S.C )

[ IEV 826-10-03]

.Sts

/1

//

/1

/1

/1

/1

/1



. ()

Ratings

(v)

(1p-3p)

Ratings

sts

/1

/1



sts

- db -

sts

iec

sts

sts

sts

/1



IEC

sts

/1

/1

/1



1=

L

( F2F1 )

( - - db) IEC -

(IEC 60417-5017(DB:2002-10))

@

/1

/11



a.c

. IEC

a.c

11

/1

/11

11



11

@) "ON' @ 'OFF" "ON'
(IEC 60417-5007 (DB:2002-10) "OFF'

|IEC 60417-5008 (DB:2002-10))

(IEC 60417-5010 (D (DB:2002-

10)).

"OFF" "ON' @ o

/11

"OFF'

11



STS

(IEC 61008-1 or IEC 61009-1) A

rms

STS

STS

STS

DC

)IT

STS

STS

(IEC 60755)B

/1

/1

/1



. AC

IEC

(IEC 60950-1)

STS

.IEC 60364-7-707

STS

STS

STS

.60950-1

/1

/1

/1



(

Aliphatic Solvent Hexane

C°)

ELV SELV

STS

A Kauri Butanol

(EPO)

%

/1

/1

/1



[ 1]

ELV

SELV

ELV

ELV

/1

/11



IEC 60083



o]
Part 3

— 14° and 37° angles:

— on radii:

— on linear dimensions:
<15 mm:

>15 mm <25 mm:
>25 mm:

+0,1 mm
+0,3 mm

( IEC

Section
A-A

@Cylind%

Section C-C

IEC 432/99



+ 00 ° 90
B IEC 61032
( )
IEC 61032

"g_i“lo_‘
|
H
i

IEC 433799



Non-conductive material
/I
/ ,.’l

Conductive material /
/

Handle
80+0.2

IEC 434/99

V(. c ) .V(a.c )



ELV

11



a.c

0.1

STS

STS

."ON / "OFF"

(IEC 60083 )
(IEC 60083 )

. B

STS

STS

11

11



a.c

( )
STS STS
.a.c
STS STS
. STS a.c
(11 )
IEC -
SELV
.S d c(V ) ( )V
( )V
( - - )
SELV SELV

SELV

/1

11



SELV

SELV

SELV

A3l AL lad) ol gl i g5 s AT Al g (s aladial

SELV

( ) SELV

SELV

11

/11

/11



I+

SELV

ELV

/1]

SELV

a.c

SELV

/]

SELV
SELV
ELV SELV
/1
/1]
i
/1]

( kHz2)



) . D.C (2mA)
(0.7mA)
uF d. c
kV (.d. c ) kV
U 45/U
.uC
(.d. c ) kV

mJ

/1]

/11

%

(0.7mA) :
(kHz
(mA )
)V
U
(d. c )
U/
U
U UF U2/
2U /

S

11



STS

. SELV

SELV

SELV

STS

/1

11



SELV  (

[l &l

11

- STS  (PEN PE)

( PEN PE) (
PEN C )
() : %

( PEN PE)

.(PEN PE)

Sp mm2




s 16
16<s 35
35<s 400

400<s 800
S 800

(PEN PE) ( )
« )
. PEN .
PEN -
PEN -
. PEN
PEN -
PEN
(PEN PE) (
A

(PEN PE)



AC

PE

PE

STS

A

STS

STS

STS

a.c

/1



/]

/'

/11

()
RFI

()

/]

r.m.s ()

11



/11

/1]

IEC62310

(1 )

/1

11

sts

11

11



STS

STS

11

11



.IEC 60664-1

11

/11

/1

11



STS

IEC 60664-3 ( /)

EC 60664-1 (4/2)

STS

STS



Urly /87778 1 Y/8/Y/E & CGisaa ga S (soniill Joall 2ga
Caa 3l Cilalusal ) /Y/€ 5 L slall

Uym  Dbie ) ad auls aga

Uw Impulse withstand voltage lxixil 2 seall 2ga

CTl Comparative tracking index ¢ e ais Jila
PWB Printed wiring board <3l a5 da sl



sadelins
- 3|qIsS999e pue sied Al USEMISQ UOIIB|NSUI JO UojRUIWISled — § 24nBi4

co/sie 0F
unasa pnana ynana
paIapISuDd HN2 jusaelpe poIapISUD unaJ Hnai unaJ
1o Mg paJapisuog 1o A 1o Aig palapisuona palapisuo usaelpe
) to M¥q ) o ¥ jo ¥y o Mg
pasiojulal Juawannbal paniojulal pasiojual juawannbal
10 3jqnog aseq oN 10 sjgnog 10 3jgnog alseq oN a1seq alseq

a Fy & A L [y A [y

[y

722IN0s pajlwil| JUsung JG
~_ YPADGIC IEBASTS su\\.\

— £y 1o ae = Wy
ou — = sak T P A O3 ASE v\.;
&.u O e _—Z7°P 1\ 09 10 483 \ §TF S
- HN2112 palapIsuod jo Mn 53

e

722IN0S PAJIWI| JUSLIND T

—

— - - UN2112 PRISPISUOD JO N
ou ~— - salk e aak
— s
o £5Una0D uslelpe .
lle o] uoneledas asaalold -
o sak
— S - .
" iabeyon taybiy ypum T " iabEjoA Jaybiy ypm e
sunaua Juzaelpy S1N2410 Juaaelpy
ou sak ou sak
A
-
e Lyuea annasjoud
+ ~—— 0] PRIISULOD SIBLINS -
. e sal

S29ELINS 2|QISSa29e pue siied SAl| USIMISQ UCIIEINSU]

BRI

-

Figure 4 — |



ts and environment;

Insulation between circu

ircuits

Insulation between c

w
g 0
& @ L
L °
3 g
2
s
(300
EQ
20
..m.w ]
= o
w o 2. ih
= =T | w=
b am it -
» L. I} - 5
= [i S E
w3 » 5o EY= =1
> = Lt B8~ -1 g, © =
] SE S+ &5
T - &= B R
[T [} sB g
..mn = = Fu =
£8 58
¥ [T}
o
=]
=
E
T
I
=
(%]
> ]
[H]
=
o
o
=}
=
=8
c c
“w L1 a4
= g g
2] o 2] &
» @ " s @ g
"la 2 o £
m i m i
2 i
T o
5] -

SoiLE 33l

¥i7 0} Buipioase
|BLI3JEW 123[85

g uwnjoa ‘g ajqe]

woJj My 103)35

A

uoye|nsul pijog

1s

ircui

tween ¢

Figure

UOIIEINSU] [BUOIIAUNY JO UOIEUIWIREE - | 3nB14

Laqe]
aaueles|a g 3|qe] 5 3|qe]
wey Buipuedsaiion o)
aouejsip abedasis aouesip abedaais woly woly
fiddy asealu| 30UBIR2|D J323)35 20UBIE2|D ]I3|35

A [

i3aursp afedaan

< 3uBIza|)

ou saf

923jge] woy
ajuejsip abedsaln 18)eg

! g

(amd Joy 1daaxa)
110 13j35

¢abeyjon yusisuel|
saf

}

aouesip abedaaln

i E

22ibap uonn)jod 225

g ainBi4 wouy MY pue 4 :sindul
UOIIBINSUI [EUCIUNS JO UOLIRUIWIRE]




uolje|nsul 21seq Jo uoneulwislag - g 81nbiy

SO/8LE D30
M7 o) Buipsoaae M7 0] Buipioase
|eLIBIBW 123|135 |ELI31BW 123]35 ! 2|qel
JIUEIEZ|D G a|qe] ¥ age]
g uwnjod ‘s ajge] g uwnje: 'y 3jqe] oy Buipuodsanos o}
aauelsip abedasaln asue)sip afedsars oy woiy
woyy M ja3198 woly M7 jas)ag Kiddy asealou| 20UBIE3|D 03|35 aJuelea|d 23|35
A Iy & &
i@auelsip sbedazin
ou = 2IUBIE3|D saf
g a|qe] woly
ajuelsip abedaad 123)2
isuew o} isUEW 0]
ou Pal23UU0d JNaND % ou P2122UU0d NN ~Gak
{gmd Jog 1daaxa)
113 13225
aauesip abedaaln
uoilg|nsul pIjos e uopensul jo adf] FIUEIEI|D

(Z :plepue}s)
2a1Bap uonngiod j23)25

f

ol 10 g sainBi4 wouy M9 pue 21seqg :sindul
uollg|nsul 21seq Jo uoneulwIalag




padiojuiay

uolle|NSuUl Pa21ojulal 10 3|gnop Jo uoneulwlialag - ¢ 3inbig

co/mie D30
Mgy o] buipioaae M
[:3} mc_m_ouum [BUANEW PIRT o} Bulpiosoe
|elIaeWw |elLiajew
J3jas (=10p 325) aales (=10p 288)
9 uwnjol 9 uwnje
‘g ajge] ‘¥ ajqe | 1 ajge] 22UBIE3|D / uwnjoa
g uwnjos g uwnjo2 BSuipuodsaliod g 3|qe]
‘5 3|QeL woly uopensu ‘¥ 3jqel wo) uonensul woly 0}
fieyuawaddns fieyuawajddns ajuelsip aosuesip oy
wouy pue Ji1seq Laoag pue aiseq afedaasn afedaain FIUBIES[D
M jas1es 10} W maag M 10395 Joj M ages fiddy asgaliu) 198|125

panguisip 2q Aew UOREINSUl 2|gROP 10} UCHEINSUl PIOS pue S23uele3(3 JION

~sped sjesedss f)ensiyd oml ojul

(210n 22%) {=10N =228)
¥ 21qeL L uwnjo2 Fa1qel
¥ 21qel
(T3] woely
s3ajuelea]d Luoag sajueie3|d
feyuswaddns asueles| o fejuawajddns
puE 21sEQ }23|25 12312 puE J1SEQ 193125

ipasiojuial
1o sjqneg

ajgnog pajiojuiay

LSUIBW 0
pajasuuod ynaig

uoneinsui pios |

ipaaiojuial
10 apgnog

; -

LBIUEBIER|D >
aaueisip abedsal)

ou

aJUE}SIp Pajaa|as ay) a|gnog

ﬂ

9 2|qel woy
ajuejsip abedaaid Y25

%

(gmd o) 1daaxa)
11D 18j25

ﬁ

7 aaue)sip abedasin 7

ajqnog pa3iojulay

T

-

/1

uone|nsul jo adk|
e
ﬂ -
{Z :piepuels)
aalfap uonnjod 12318

*

iPpa3iojuial
1o a|gnog

STS

iPpadiojuial
10 8|gnog

ajgnog pajlojuiay

LSUlEW 0
paj32uu0d JPnaug

EEIT-51-ET ]

6 24nBI4 woly MY] pue padlojulal 1o ajgnop :sinduj
UOIIB|NSUI Pa3iojulal 10 3|qnop Jo uolleulwIaIag

(IEC 60664-1 / /)



. STS

STS




IEC 60664-1 / /

STS

.(IEC 60664-1)

STS

//

11



IEC 60664-1 [/ [ /

. IEC 60664-1

A2

/11



D.C A.C -

IEC 60664-1 Il

( )

STS \Y

(IEC 60664-1).  2/2/2/1/1

STS

IEC 19/1

60060-1




Y/a/Y/¢

us

us

kV

mm

kV

0,8

0,5

1,5

100 x 12V =
141V

1,5

1,5

2,5

150 x 12V =
212V

2,5

3,0

4,0

300 x 12V =
424 V

4,0

9,5

6,0

600 x 12V =

6,0

8,0

8,0

8,0

14,0

12,0

Aaseme e 1000 x (12 VY sab3l)

IEC 60060-1 19/1




STS ( )

STS

AlaY) Jadle ubad) )

100 x 12V =
141V

150 x 12V =

11



212V
300 x 12V =

|IEC 60060-1

/11



STS

(IEC 60664-1 / / / /)

STS

/1]

1
oAl Jad) 3
iy jadl) da SBUY) 3 gaall g
4.2.9.4, para. 1) 1,2/50 ps
kV

<80 x12V=71V 0,33

100 x 12V =141V 0,5

150 x 12V =212V 0,8
300 x 12V =424V 1,5
600 x 12V =849V 2,5

1x02V=141kV




:\A}A.um bJLl)J\
3 On PCBs 0,1 mm.

STS

IEC) ///

STS

:( IEC 60664-1

STS

(IEC 60664-1 | ,)

r.m.s

.(60664-1



IEC 60664-1 [/ /

:(CTI) (2/7/1 IEC 60664-1)

CTI >
<CTI <
A <CTI <
B. <CTI <
IEC 60112 CTI

(PCB)

PCB

3 4

(IEC 60664-1) / / /



(IEC 60664-1) / / /

d‘)ad\ 3ale dc gana
I [l Illa

0,40 |0,40
0,42 (0,42
0,45 (0,45

0,48 (0,48
0,50 (0,50
0,53 (0,53

0,80
0,85
0,90

~ oo

— — — — — —
W N

coo|loamo
— — — — — —
Scuoo|loao

,0
0
0

,0
0
0
0

—_
NN =
[6) Ne Ne)

X=X
A KR|RRERKR|KRER
®W oo
— — —
o © ™

—
— — —
o oA

m~ow|lomNo|wdvNN [ 20O

= a0
(6 Nelé)]
AN

-
O 00 N

-
o b w

000|000 (OO0 |00 (000
QOO | =_2~N|[wWwWoo|[|woo|oN O

conv| | voo|ocor | v
owol|luo
[ N N
;oo
N o1 o
onN W

coNv| oo | VMo |[NNo|loou|looabr|rDBE D

~ o |ooN|owhra|ocow©
PO |[RWN|[NNN [N

OO I swo

ahw|[NON -
20O | AR WINN =
Cow|oom

I EE YIS
NOs|woo

oo
~co|l~vasr|lodvn|[dvd
Sl ~ou|ooN

— — —

owmo

orwlNoN
NoATwONN




Alib a1l

Alla 11

/1

A

STS

/1

J, IEC 60730-1

J17 15



(Uoc)

lsc Uoc

V (a.c.)

V (d.c.)

(-

(Isc)
A

<20

<20

<8,0

20 < Upc £ 30

20 << Upc <30

<8,0

30 < Upc £60

<150 / Upc

IEC 60950-1
d. c




20 < < <100/ Upc

Uoc <30

30 < Uoc <100 / Upc
<60
IEC 60950-1 , , : Uoc: (
d.c a.c
%




TNV

TNV

( 1/

SELV

.a. C
STS
) SELV 111
( 11/
SELV
( ELV TNV

sts

. TNV

SELV

/1

/1

//

/1



%

TNV-3 TNV-2 TNV-1

ELV

) )

ELV

/]

SELV

ELV

/1

/1



%

/1



A

/]

IPXX

IP 20

.IEC 60529

.IEC 60529

4/3/4

/1



4/3/4

.(B IEC 60950-1 )

.m

/1

.IEC 60950-1 4/6/2

/1

/1
IEC 60950-1 3/2/9 /1

/1



IEC 60950-1 / / /1 IEC 60950-1 / / /1

(B )

Bl C

STS (d.c .a.c Vv (A



PEN

(B 1

)B 1

4/4



/1

/1

STS

.IEC 62310




IEC 60950-

thermoplastic materials

(a

.thermoplastic materials
IEC 60950- / [/ /




.IEC 60085 HFBEA

) IEC 60417-5041)




.IEC 60950-1

.IEC 60950-1

IEC 60950-1 [/ /

IEC 60950-1 4/7

|IEC 60950-1 , ,

STS STS

mA

.B STS

B sts

IEC 60950-1 , ,

IEC 60950-1 5/2

/ [ IEC 60950-1, [/ / /1

/1

/1

/1



iec [/ .11 , 11

I 11

RFI

IEC .a) / /

.60950-1

IEC60950-

[EEN

.60950-1

/1



C IEC

dissipation

IEC 60950-1 / /

STS

60950-1

/1



.(IEC 60364-5-54



(a.c)

(A1l

(Joule integral)

k



Butyl rubber

Xlpe

Epr

Bare conductor

250°C

B1







IEC 60050(101):1998, International Electrotechnical Vocabulary (IEV) —

Part 101: Mathematics.

IEC 60050(131):2002, International Electrotechnical Vocabulary (IEV) —

Part 131: Circuit theory.

IEC 60050(151):2001, International Electrotechnical Vocabulary (IEV) —

Part 151: Electrical and magnetic devices.

IEC 60050(351):1998, International Electrotechnical Vocabulary (IEV) —

Part 351: Automatic control.

IEC 60050(441):1984, International Electro technical Vocabulary (IEV) -

Switchgear, controlgear and fuses.

IEC 60050(551):1990, International Electro technical Vocabulary (IEV) -

Chapter 541: Printed circuits.
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IEC 60050(826):2004, International Electro technical Vocabulary (IEV)-

Part 826: Electrical installations.

IEC 60947-6-1:1989, Low-voltage switchgear and control gear — Part
6-1: Multiple function equipment — Automatic transfer switching
equipment.

Amendment 1 (1994).

Amendment 2 (1997).

IEC 61032:1997, Protection of persons and equipment by enclosures —
Probes for verification.

IEC 61140:2001, Protection against electric shock — Common aspects
for installation and equipment.

IEC 62040 (all parts), Uninterruptible power systems (UPS) .

IEC 62040-1-1, Uninterruptible power systems (UPS) — Part 1-1:
General and safety requirements for UPS used in operator access areas
IEC 62040-1-2, Uninterruptible power systems (UPS) — Part 1-2:
General and safety requirements for UPS used in restricted access
locations.

IEC 62040-2, Uninterruptible power systems (UPS) — Part 2:

Electromagnetic compatibility (EMC) requirements.
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IEC 62040-3, Uninterruptible power systems (UPS) — Part 3: Method of
specifying the performance and test requirements .
IEC 62310-3, _ Static transfer systems (STS) — Part 3: Method of

specifying the performance and test requirements 7.



