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- Electric shock
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- Energy hazards
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- Mechanical hazards F
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- Heat hazards
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- Radiation hazards
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- Chemical hazards
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Materials and components hazards
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2. EEES

2.1 RATED VOLTAGE: The supply voltage (for a three-phase AC MAINS
SUPPLY, the line-to-line voltage) as declared by the manufacturer.

2.2 RATED VOLTAGE RANGE: The supply voltage range as declared by
the manufacturer, expressed by its lower and upper RATED VOLTAGES.

2.3 RATED CURRENT: The input current of the equipment as declared
by the manufacturer.

24 RATED FREQUENCY: The supply frequency as declared by the
manufacturer.

2.5 RATED FREQUENCY RANGE: The supply frequency range as
declared by the manufacturer, expressed by its lower and upper RATED
FREQUENCIES.

26 MOVABLE EQUIPMENT: Equipment which is either:
- 18 kg or less in mass and not fixed, or

— equipment with wheels, castors or other means to facilitate movement by

the OPERATOR as required to perform its intended use.
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2.7 EQUIPMENT FOR BUILDING-IN: Equipment intended to be
installed in a prepared recess, such as in a wall, or similar situation.
NOTE In general, EQUIPMENT FOR BUILDING-IMN does not have an
ENCLOSURE on all sides, as some of the sides will be protected after
installation.

2.8 DIRECT PLUG-IN EQUIPMENT: Equipment that is intended to be
used without a power supply cord,; the mains plug forms an integral part
of the equipment ENCLOSURE so that the weight of the equipment is
taken by the sccket-outlet.

2.9 CLASS | EQUIPMENT: Equipment where protection against electric
shock is achieved by:

— using BASIC INSULATION, and also

— providing a means of connection to the PROTECTIVE EARTHING
CONDUCTOR in the building wiring those conductive parts that are
otherwise capable of assuming HAZARDOUS VOLTAGES if the BASIC
INSULATION fails.

NOTE CLASS | EQUIPMENT may have parts with DOUBLE
INSULATION or REINFORCED INSULATION.




IEC 60950-1:2001 /i 71

210 CLASS | EQUIPMENT: Equipment in which protection against
electric shock does not rely on BASIC INSULATION only, but in which
additional safety precautions, such as DOUBLE INSULATION or
REINFORCED INSULATION are provided, there being no reliance on
protective earthing.

2.11 PLUGGABLE EQUIPMENT TYPE A: Equipment which is intended
for connection to the building installation wiring via a non-industrial plug
and socket-cutlet or a non-industrial appliance coupler, or both.

2.12 PLUGGABLE EQUIPMENT TYPE B: Equipment which is intended

for connection to the building installation wiring via an industrial plug and
socket-outlet or an appliance coupler, or both, complying with I[EC 60309
2) or with a comparable national standard.

2.13 PEEMANENTLY CONNECTED EQUIPMENT: Equipment which is
intended for connection to the building instaliation wiring using screw
terminals or other reliable means.
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2.14 FIRE ENCLOSURE: A part of the equipment intended to minimize
the spread of fire or flames from within.

2.15 MECHANICAL ENCLOSURE: A part of the equipment intended to
reduce the risk of injury due to mechanical and other physical hazards.

2.16 ELECTRICAL ENCLOSURE: A part of the equipment intended to
limit access to parts that may be at HAZARDOUS VOLTAGES or
HAZARDOUS ENERGY LEVELS orare in TNV CIRCUITS.

217 DECORATIVE PART: A part of the equipment, cutside the
ENCLOSURE, which has no safety function.

2.18 AC MAINS SUPPLY: An a.c. power distribution system external to
the equipment for supplying power to a.c. powered equipment. These
power sources include public or private utilities and, unless otherwise
specified in the standard (for example, 1.4.5), equivalent sources such
as motor-driven generators and uninterruptible power supplies.
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2.19 DC MAINS SUPPLY: A d.c. power distribution system, with or
without batteries, external to the equipment, for supplying power to d.c.
powered equipment, excluding:

— a d.c. supply providing power over TELECOMMUNICATION
NETWORK wiring to remote equipment;

- a limited power source (see 2.5) whose open circuit voltage is less
than or equal to 424V dc,;

— a d.c. supply whose open circuit voltage is greater than 42,4 V d.c. and
less than or equal to 60 V d.c., and whose available power output is less
than 240 VA.

Circuitry connected to a DC MAINS SUPPLY is considered to be a
SECONDARY CIRCUIT in the meaning of this standard (see 2.10.3.3).

2.20 PRIMARY CIRCUIT: A circuit which is directly connected to the AC
MAINS SUPPLY. It includes, for example, the means for connection to
the AC MAINS SUPPLY, the primary windings of transformers, motors
and other loading devices.
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2.21 SECONDARY CIRCUIT: A circuit which has no direct connection o
a PRIMARY CIRCUIT and derives its power from a transformer,
converter or equivalent isolation device, or from a battery.

222 HAZARDOUS VOLTAGE: A voltage exceeding 42 4 V peak, or 60
V d.c., existing in a circuit which does not meet the requirements for
either a LIMITED CURRENT CIRCUIT ora TNV CIRCUIT.

2.23 ELV CIRCUIT: A SECONDARY CIRCUIT with voltages between
any two conductors of the circuit, and between any one such conductor

and earth {see 1.4.9), not exceeding 42,4 V peak, or 60 \V d.c., under
normal operating conditions, which is separated from HAZARDOUS
VOLTAGE by BASIC INSULATION, and which neither meets all of the
requirements for an SELV CIRCUIT nor meets all of the requirements for
a LIMITED CURRENT CIRCUIT.

224 SELV CIRCUIT: A SECONDARY CIRCUIT which is so designed
and protected that under normal operating conditions and single fault
conditions, its voltages do not exceed a safe value.
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2.25 LIMITED CURRENT CIRCUIT: A circuit which is so designed and
protected that, under both normal operating conditions and single fault
conditions, the current which can be drawn is not hazardous.

NMOTE The limit values of currents under normal operating conditions
and single fault conditions (see 1.4.14) are specified in 2.4.

2.26 HAZARDOUS ENERGY LEVEL: An available power level of 240
VA or more having a duration of 60 s or more, or a stored energy level of
20 J or more (for example, from one or more capacitors), at a potential of
2V or more.

227 FUNCTIONAL INSULATION: Insulation that is necessary only for
the correct functioning of the equipment.

2.28 BASIC INSULATION: Insulation to provide basic protection against
electric shock.

2.29 SUPPLEMENTARY INSULATION: Independent insulation applied
in addition to BASIC INSULATION in order to reduce the risk of electric
shock in the event of a failure of the BASIC INSULATION.
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2.30 DOUBLE INSULATION: Insulation comprising both BASIC
INSULATION and SUPPLEMENTARY INSULATION.

2.31 REINFORCED INSULATION: A single insulation system which
provides a degree of

protection against electric shock equivalent to DOUBLE INSULATION
under the conditions specified in this standard.

2.32 CLEARANCE: The shortest distance between two conductive parts,
or between a conductive part and the BOUNDING SURFACE of the
equipment, measured through air.

2.33 CREEPAGE DISTANCE: The shortest path between two
conductive parts, or between a conductive part and the BOUNDING
SURFACE of the equipment, measured along the surface of the
insulation.
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2.34 FUNCTIONAL EARTHING: The earthing of a point in equipment or
in a system, which is necessary for a purpose other than safety. [IEV
195-01-13, modified].

2.35 PROTECTIVE EARTHING CONDUCTOR: A conductor in the
building installation wiring, or in the power supply cord, connecting a
main protective earthing terminal in the equipment to an earth point in
the building installation.

2.36 PROTECTIVE BONDING CONDUCTOR: A conductor in the
equipment, or a combination of conductive parts in the equipment,
connecting a main protective earthing terminal to a part of the equipment
that is required to be earthed for safety purposes.
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2.37 TOUCH CURRENT: Electric current through a human body when it
touches one or more accessible parts. [IEV 195-05-21, modified]

NOTE TOUCH CURRENT was previously included in the term "leakage
current”.

2.38 PROTECTIVE CONDUCTOR CURRENT: Current flowing through
the PROTECTIVE EARTHING CONDUCTOR under normal operating
conditions.

NOTE PROTECTIVE CONDUCTOR CURRENT was previously included
in the term "leakage current”.
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4.4 Protective earthing conductors&pi#A#i—]: » *
£ T 5K 3.2.5 23BN UL -

Minimum conductor sizes

AWG or kemil
[cross-sectional area
im mm ]

RATED CURRENT of aguipmeamnt Nominal
F cross-sectional area

mm2 sa8 note 2

Up to and including [ 18 [0.8]
Crver G up bo and including 10 43, 75322 16 [41.3]
Ower 10 up to and including 13 {1,007 16 [1.3]
Over 13 up lo and including 16 {1,007 . 14 [2]
Cwer 18 up lo and including 25 12 [3]
Ower 25 up tc and including 32 10 [5]
Ower 32 up to and including 40 [&]
Ower 40 up to and including 63 [13]
Cwer 63 up lo and including B8O [21]
Owver B0 up lo and including 100 [33]
Owver 100 up to and including 125 [42]
Ower 125 up to and including 160 [53]
Ower 160 up to and including 180 OO [&5]
Ower 120 up to and including 230 e ] [107
Ower 230 up to and including 260 250 kKemil [126]
Ower 260 up to and including 300 300 komil [152]
Owver 300 up to and including 340 400 komil [202]
Over 340 up to and including 400 500 komil [253])
Ower 400 up to and including 460 300 600 Komil [304]

I For RATED CURRENT up fo 2A, a nominal cross-sectional area of 0.5 mm2 is permitied in some countries
prowided that the length of the cord does nol excesd 2 m.

7 The wvalus in parentheses applies 1o DETACHABLE POWER SUPPLY CORDS fitted with the connaclors rated
10 A in accordance with FEC 80320 (lypes C13, C15, C15A and C17) provided that the length of the
cord does not excesd 2 m.

The valua in parentheses applies o DETACHABLE POWER SUFPPLY CORDS fitled with the connactors rated
18 A in accordance with 1EC 80320 (types C19, C21 and C23) provided that the length of the cord doas
not excead 2 m.

HMOTE 1 — IEC 80320 specHlies acceplable combinations of appliance couplars and flexible cords,
inciuding those covarad by items 1}, 2} and 3). Howewsar, a number of countries have indicated that they do
not accaept all of the values fisted in table 3B, particularly those covered by items 1), 2} and 3}

MOTE 2 — AWG and kemil sizes are provided for information only. The associated cross-secticnal areas,
in sguara brackats, have been roundad to show significant figures only. AWG refers to the American Wire
Gage and the term "cmil” refars to circular mils whare one circular mil is egual to the area of a circle
having a diameater of one mil [one thousandth of an inch). Thess lerms are commonly used lo designate
wira sizas in Morth Amaearica.
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4.5 Protective bonding conductors@pﬂﬁ“\ 'F"T
E,%Jg, @i 3.2 S;’thﬁ A U ‘gﬂﬁl A
6.3.3.fiu* l FEL6AR - 2 B
fii#2DH | i Fw*ffﬁﬁ TR

Current rating of the circuit Minimum conductor sizes
under consideration

Cross-sectional area AWG or kcmil
(cross-sectional area
mm= in reeme?)

A

Up to and inciuding 16 Size not specified Size not spacifiad
Cwer 16 up lo and including 25 1.5 14 (2}
Owear 25 up te and including 32 2.5 12 (3}
Owar 32 up te and including 40 4.0
Owar 40 up te and including 63 B0
Cwer 63 up lo and including BO 10
COwer B0 up o and including 100 18
Ower 100 up to and including 125 25
Ower 125 up to and including 180 35
Ower 180 up to and including 150
Ower 190 up to and including 230
Ower 230 up to and including 260
Ower 260 up to and including 300 250 kemil
Owerr 300 up to and including 340 L 300 Kemit
Ower 340 up to and including 400 5 400 kemil
Cwer 400 up to and including 460 2 00 kemil
NOTE — AWS and kemil sizes are provided for information enly. The asscciated cross-
sactional arsas have been rounded o show significant figures only. AWS mefars to the
Armarican Wire Gage and the term "cmil” refers o circular mils whers ona circular mik is aqual

lo the area of a circle having a diametser of one mil (one thousandth of an inch). Thess terms
are commoniy used lo dasignala wire sizes im Morth America.
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4.6 Protective protective bonding conductors; £
Ejfjﬂ%h f'-;‘i?i 3.2.5.%3B#& | N~ » bﬁ%ﬁ 3.3.5. &3E&H |
i N ORI o 7 (e B R

Minimum nominal thread diameter

M

Piltar type or stud type Screw type
3.4 35
3.5 [4]

B "Screw type” refers to a ferminal that clamps the conducter under the head of a screw, with or
without a washer.
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4.7 B PIRRGE TR PR S pUAp s

- kﬁ@?&ﬁ@motective earthing conductorsii 1 7 £%

II.-"[ o
— Protective bonding conductor ' |3 - FlIE g
&| JE1EY e = E‘Fl}’fﬁﬁ']ﬁﬂ;ﬁ;ﬂﬁﬁ B B w1 SRS

E-’IF[? ] o
— 7, Protective bonding conductorfls A,?‘u l'fFF'fJ‘_ _J‘I’ﬁ
(Assembly)?[iribbon cables » busbars > printed wiring

0 EEEOSTE S R RS [P RRIER AR -




IEC 60950-1:2001 /1
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4.8 H Py L (continue):

— B PR ELE TR R 2= D2 (RS Ta&g;:
# % However, it is permitt (J to use a singlef IZS G [E!
Metal part E4& min. for thread-cutting type or
min. for thread-forming type .
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Table J.1 = Electrachemical potentiels

Cron M o meal
T G riete hee)
High £ sl sl

Ag
Al

Cr
Cd
Mg
HI

Rh
ra ;)

HOTE — Carosion dun bo eleobrochemioal aclon bebtwoon
dissimbar malas whion are B oonbesd |8 mienlmissd 1 Ths
cambned elactochemicsd pobential = below abost 06 V. In
ihe iabée the pombicod edscirochemical poientads ano lsied
for a nureisar of palre of medals I oomeran wse; ooonbinat]ors:

0,8

0,85

0g 1,0 1,08

00s 0.7 0.3

d] a,1
]

Ellvar
Bliminkum
Chrzemlum:
et el Larmi
Kagnesium:
Mickesd

Rhadium
Zlno

0,35
a 7,48 0.2% 0,2

1 3
0,.0s

04 05 055
0,35 0,45 D%
0z 0, 035
01 0, D0ZE5
008 0% 02
o 0,1 0,i1&

o 0,05

o

aboye Tho dhidng line shaoukd be avakded

Eagnosium, magnasium afoys
Zing, zing ks

BO Hnd20 In o sleed, In oo o ar sioel
Alurminkum
S o steed

AlMEg alloy
Ml shmel

Durasumin

Laiad

Zron sheal, 508 solder

Cran Mian sbeal, fin on stael 12 E Cr slandess stael
High Cr slalniess slaed

Copper, copper &loys

livar salder, Austaniio slabkess slasl

Ml oin staal

Sllver

Rh o Ag on Cu, sliven'gold alloy

Zarhan

Qold, platrum
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4.9 F,‘V;ﬁnﬁ VHE I %%&—‘EK%E‘ZGLWZF » P AP Ji/['* :

m"»#’*']‘*‘ between and

TR unearthed SELV CIRCUIT or earthed conductive part

. . double-insulated conductive part
double-insulated conductive unearthed SELV CIRCUIT
part earthed SELV CIRCUIT

earthed TNV-1 CIRCUIT

earthed SELV CIRCUIT earthed conductive part
unearthed SELV CIRCUIT

unearthed TNV-1 CIRCUIT
earthed TNV-1CIRCUIT

ELV CIRCUIT or basic earthed conductive part

c c earthed SELV CIRCUIT

Insufated conductive part basic insulated conductive part

ELV CIRCUIT

Earthed hazardous voltage Earthed hazar dous voltage secondary cir cuit

secondary circuit
TNV-1CIRCUIT TNV-1CIRCUIT

TNV-2 CIRCUIT TNV-2CIRCUIT

TNV-3 CIRCUIT TNV-3CIRCUIT
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S B R —earthed or unearthed HAZARDOUSVOLTAGE
ﬁliﬂ‘ [ :rJ PRIMARY CIRCUIT SECONDARY CIRCUIT

— earthed conductive part
—earthed SELV CIRCUIT

— basic-insulated conductive part
—ELV CIRCUIT

—unearthed HAZARDOUSVOLTAGE
Earthed or unearthed SECONDARY CIRCUIT

hazardOUSVOItage — earthed conductive part
secondary cir cuit — earthed SELV CIRCUIT

— basic-insulated conductive part
—ELV CIRCUIT

unearthed SELV CIRCUIT or - unearthed TNV-1 CIRCUIT

: : TNV-2 CIRCUIT
double-insulated conductive TNV-3 CIRCUIT

part

earthed SELV CIRCUIT TNV-2CIRCUIT
TNV-3CIRCUIT

TNV-2 CIRCUIT — unearthed TNV-1 CIRCUIT
— earthed TNV-1 CIRCUIT

—TNV-3CIRCUIT

TNV-3CIRCUIT —unearthed TNV-1 CIRCUIT
—earthed TNV-1CIRCUIT
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FF" 5 ] ‘%ffj basic-insulated conductive -double-insulated conductive part
part or ELV CIRCUIT —unearthed SELV CIRCUIT

TNV CIRCUIT — basic-insulated conductive part
—ELV CIRCUIT

’FF"?'L 761 @/ Y[ unearthed hazardous voltage — double-insulated conductive part
§F4,1£[;. secondary circuit —unearthed SELV CIRCUIT
— TNV CIRCUIT

JJ[@FM\%[;@ PRIMARY CIRCUIT — double-insulated conductive part
—unearthed SELV CIRCUIT
— TNV CIRCUIT

earthed HAZARDOUS — double-insulated conductive part
VOLTAGE —unearthed SELV CIRCUIT
SECONDARY CIRCUIT — TNV CIRCUIT
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4.10 ZF[HFHES clearance) VL

RIHIT (EREOCPRRERE & o I UC R IR -

— g Bﬁf%@ PRt B ETE BN VRS & Eﬁl?é?«Fé'FJ"'E
B, =P mme lliF;l‘f‘F,\lﬁf,%TP‘iﬁ ‘%ﬁﬁﬁf]}%&‘&i HE
%{iﬁjﬁﬁ})ﬁ—%y»’[ﬂ“ I =% 3&Fi(non-vertical top surface)

— 7 RS R BT B OB 2 S R

1= ] mm e
Eri’k’lm&%‘l? ClearanceﬁJ*fl-L’E"—T 1 F<2H(rms)* 2] (peak) o
B o s B REE  FIESHACE %‘ip@ﬁﬂﬁ#?VﬁE g
230Va.c. » H[jcl.§54.0mm o
— T TR RS [clearancefAH L 5T A # 2K o
HeER F[.Efi L e LB

tﬂ{) [ J/’E"‘%'iﬁ ‘F’“ ﬁﬁ?f??l?“ HESREE
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4.11 3F,pl"%ﬁ§'5(creepage dlstances)ﬂ R

- |5I IEHEUF'LJ@;EUF“_r l': 4 % ]lﬁ?&{ﬂa’lﬂ 5=V ;RE‘ ? 7“ fi]%@zi}:"‘
MHTEEE 2L IR B

— J[@F{nﬁa@p Jiﬁf IMEBERLZ éL*,FJ—L lfﬂinﬁp@l“@ﬂ IR

# -

— 3’,{:|EII%LZL?V@|313§"I%§H|r|’ JJb‘"%hZHﬁ&ZJ‘&ZK
EIJZI.“;@F.'E'FJ%QK«@EH]‘ Bﬁgglr;@réﬂﬁaﬁﬁgu‘ﬁ’ﬁﬂlﬂr, 1= = TN

3ﬁ|?'“lﬁ§§“f@°

— &S =X ISR TI ALY > B e FE IR 8 ] PYIETE
"ﬁ%@il@’—ﬂ'f;?% IR ;ﬁ” o .
— ' ES T | R E =
Tl Y ’@E s B » JIITNV S ﬁgﬁﬁﬁﬂ Sk
— F HITNVERERYT EI B TNV- 1588 £L
60Vd._(1:\. > T TNV-2 TNV _F::r,?;‘:%ftlzgw C. ° Fe
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Table 2H — Minimum clearances for insulation in primary circuits
and betweaen primary and secondary circuits

CLEARAMNCES im millimestras

Momimal A MAINS

Mominal AC MAINS SUPPLY voltage Nominal AC MAINS SUPPLY voltage

WORKING WOLTAGE
up Eo and
imcluding

=1850F W

[RMEAIMNSES TRANSIENT WOLTAGE

1 500 W)

=150 W =5 300 W
[MAINS TRANSIENT WOLTAGE

2 500 W)

SUPPLY voltage
=200 W = GO0 W
{MIAINS TRANSIENT
WOLTAGE
4 000 V)

Voltage
peak or
[+ I

Waltags
Fom.s.
{sirnwu-

soidai}

FPoliution
Degrees
1 and 2

Poliution
Deagras 3

Poliution
Dagrees
1 amd 2

Paoliution
Degres 3

Pollution
Degress
1, 2 and 3

W

W

B/s

Bis 23

B/'s R

Bi/s

Brs

T1i

S0

1,0
[ ]

1,3 2.6

0,2 J1{9,.65])

2.0 4.0

{1,581 | {30}

20

3.2
(3,03

1.2 2.6
(O,Ey pi1.8)

2.0 4.0
1,5 1430}

3.2

£ 5 BIS 20 (1.5 R40{30)

sS40

F 30 B/S 3.2 (3.0) H 6.4 (6.0

Eielel

FES 4.2 R 6.4

L=l ]
Qoo

BO0
L]l ]
oo

Qoo

1
200
30

FE/SfR 8.4
F/IB/SIR 17, 5

FiBrsiR

FiBfrsR

FiBrs/R
FrarsrR

25

37

=18
130

1] The waluas

tnsulaltion.

irs tha labis are appificablas b FUMoTioMsL {F5,

Easic (B,

SURPPLEMENTARY {5} and REMNFORCEDR {F)

2] The walues in parentheses are applicablie o BASIC, SUPPLEMEMTARY Oor REINFORCED INSULATION onky if manufacturing
is subjected o = nualily control programms that provides at least the samse level of assuranca as the axamplie givamn in
gnnex R.Z. in particular, DOUBLE and REIMFORCED INSULATION shall be subjected to ROUTINE TESTS for elaciric strength.

31 For WoRKING YOLTAGES belwaan 2 BOO VW peak oF d.o. and 42 990 W paeak or d.c.,

lirrear interpalaltion i parmiltted

bBetwasan the nraearaest wo points, the cafculialed spacing baing roundsd up fo tThe next higher O, F mm incremant.
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Table 2J - Additional clearances for insulation in primary circuits with peak working voltages
exceeding the peak value of the nominal a.c. mains supply voltage

Mominal AC MAINS SUPPLY voltage
=150 W

Mominal Ac MmaNs
SUPPLY voltage

=150 W = 300 W

Additional CLEARANCE

mim

Pollution Degrees Pollution Degree
1 and 2 3

Pollution Degrees
1,2 and 3

Maximum PEAK Maximum PEAK
WORKING VOLTAGE WORKING VOLTAGE

W W

Maximum PEAK
WORKING VOLTAGE

W

FUNCTEONAL, BASIC
or SUPPLEMEMNTARY
INBULATION

REINMFORCED
INBULATION

{210} (210)
(288} (293)
{36E) (3TE)
(444} {459)
(522} {541)
(600} {624)
(878} {707}
{756} {7a0)
(B3}
{912}
(290}

(420)
(497}
(575)
(652)
(729
(BOT)
(B884)
(961)
(1 038)
(1 118)
(1 193)
(1271}
{1 348}
(1 425)

0
0.1
0.2
0.3
0.4
0.5
0.8
Q.7
0.8
0.4
1.0
1.1
1,2
1,4

The valuas in pareantheses shall be used:

when the values in pereniheses in lable 2H are used in accordance wilk item 2) of table 24, and

for FURNCTIONAL INSULATION,




Table 2K — Minimum clearances in secondary circuits

CLEARMAMCES in millimetres

MNominal AC MAINS SUPPLY Mominal AC MAINS SUPPLY Nominal AC MAINS
voltage wvolitage sSUPPFLY voltags

=150V =150 W < 300 W =300 V< 800 W Circuit not
WORKING VOLTAGE subject to

up to and {transiant rating for {tramsient rating for {transient rating transient
inciuding SECONDARY CIRCUIT SECOMDARY CIRCUIT for overvoltages
200 V) 1 500 V) SECONDARY CIRCUIT

41
2 500V =ee
saa 5 sag B )

soa Ot

Vaoltage Paollution — Paollution Poliuti Pollution Pollution
peak or Degreas —— Degreaes abiution Deagress Dagress

d.c. J:‘E::;‘l 4 and 2 Degree 3 4 and 2 Degree 3 1,2 and 3 1 and 2 only

W W B/ F BE'S R’ F Bis R BiS Bis F B/S

1 50 : a.r o 1.0 1.3 28 or 1.0 ] o 1.3 . 20 . &4 0.4
0.2} (0.8 1408 | {1.61 |{0.50 § {2,558 | 11,0) {0.2)
140 100 a7 1.0 1.3 2.8 oT .0 2.0 _ 1.3 . 2.0 1,6 nT
(0.2 o Lio.g | 1,8 |io.50 | im0 (0,2
210 150 a2 1.3 1.3 28 or 1.4 20 1,3 e} o8 o.r
10,2} Pk} p{0.BY ) 11,60 J{0,.50 | {50 1014 {0.2)

280 2040 1.1 (0.8} 85 1.4 (0.8} R 2.8 (1.6} 5 2.0 e T4 1.1
LAY ]

420 F LB (1.0} 845 1,2 (1,0} R 3.8 (2.0} . 2.0 ] .4 1,4
{0,

Too Friss 2.5 R, 5.0
B4 Frars 3.2 H. 5.0
7 400 Friss 4.2 [, 5.0

2 Bod FrEs85 B4 Sae OF
T ooa FIBISM 17,5 Saa
9 600 oaa FiRISM 25 HSae ¥
14 0G0 10 0Og FABfSM 37 Saa ©
6 000 20 000 FrBIS41 BO Sae G
42 000 30 000 FAEIS 130 Saa B

1 The walues in the table are applicable o FoscToMar {F), Basic {B), SUPPLEMENTARY {S] and ReEmForRcED (R)
IMSULATION.

2} The walues in parentheses are applicable to BARIC, SUPPLEMERNTARY Of REINFORCED INSULATION anrly If manufacturing is
subjectad to a gquality conirol programma that provides at least the same lavel of assurance as lhe sxample given in
annax R.2. In particular, DOUBLE and REINFORCED INSULATION shall be subjectied o ROUTIMNE TESTS for elactric strangth.

For WoRKING vOLTAGES betwesamn 2 800 W peak or d.o. and 42 000 V peak or d.c., linear intarpolation is permified
betwesn the nearest two points, the calculated spacing being rounded up to the naxt Righer 0,1 mm increment.

The wvaluss are applicable 1o d.o. SECONDARY CIRCUITS which are reliably connecled to sarlh and have capacilive
filtering which limits the paak-to-peak ripple lo 10 % of the D0 VOLTAGE .

Whers transienis in the sguipment excesd this valus, the appropriate higher CLEARANCE shall be usad.
Compliance with a CLEARAMCE value of B4 mim or greater is not required if the CLEARANCE palh is:
antirely through &ir, or

whiolly or partly along the surface of an insulating material of Matarial Group §;

and the insulation invalved passes an eleclric strangth test according 1o 5.2.2 using:

an a.c. test voltage whose r.m.s. value is equal 1o 1,06 fimes the PEAK WORKIMG VOLTAGE, or

a d.z. tast vollages sgual to the peak value of tha a.c. test vollage prescribad abowve.

If the CLEARANCE path is partly afong the surface of a material thal is not! Matesial Group |, tha alectric streagth test is
conducted across the air gap only.
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Table 2L — Minimum creepage distances

CREEPAGE DISTANCES in millimetras

FUNCTIONAL, BASIC AND SUPPLEMENTARY INSULATION

WORKING Poliution

VOLTAGE Degree 1 Pollution Degree 2 Pollution Degree 3

v Material Group Material Group Material Group

AL 1Ha or 1Hb 1 H Hlla or lib | 1l lila or liib
0.6 4.9 1,2 1,5 1,7 1.9

Use the 9,7 1,0 1,4 1,8 2.0 2,2
ﬁﬁ“ﬁ;’:“ .8 1,1 1,5 1,9 21 2.4
approphiale .8 1,1 1,8 2.0 22 2.5
200 lable 1.0 1.4 2.0 2.5 2.8 3,2
1.3 1.8 25 52 1,6 4,0
300 1,8 2,2 3.2 4.0 45 5.0
400 2.0 7.8 4.0 5.0 5,6 6,3
800 3,2 45 6,3 8.0 9.6 10,0
BOO 4,0 5,8 .0 10,0 11,0 12,5
1000 5,0 7.1 10,0 12,5 14,0 16,0

Lingar interpolation is parmilted baltwesn the nearest two points, the calculalad spacing being
rounded to the naxl highar 01 mm increment.
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)

4.11 3ﬁpl"%‘i§'5(creepage distances)pyif.iE (continue

— IR RLAUSIEC 60112093 HRR s BRI - F
’T:s“?&” E'Uf@%’? ymaterial group llb:

1.Material group | £CTI
(comparative tracking index)

2.Material group Il £CTI<

3.Material group llla £CTI<

4.Material group lllib £CTI<

— 3ﬂﬂﬁi3ﬁf§'l5’ﬁ§§ﬁ » Fi&fHAnnex F -
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4.12 i fJ'Ei%ETI'?J:

FIGURE A, TWO INSULATION SYSTEM IN SERIES BETWEEN MAINS PRIMARY
CIRCUITS AND USER ACCESSIBLE CIRCUITS

User accessible
AC 230V circuit

| ks
N wnes
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FIGURE B, PCB LAYOUT OF A CLASS | SWITCHING POWER

SUPPLY
PCB

Primary

basic insulation

double or reinforced insulation
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FIGURE C, ONE INSULATION SYSTEM AND SHIELDING
CONNECTED TO PE BETWEEN MAINS PRIMARY CIRCUITS AND
USER ACCESSIBLE CIRCUITS

User accessible

AC 230V Circuit

& % JWLJ /N
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FIGURE D, WORKING VOLTAGE HIGHER THAN MAINS

VOLTAGE
PCB

basic insulation

double or reinforced insulation
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FIGURE E, SHIELDING OF SECONDARY CIRCUIT WITH GND

TRACE
PCB

basic insulation
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FIGURE F, SLOT INSIDE THE PCB BETWEEN PRIMARY AND

SECONDARY
PCB

basic insulation

double or raeinforced insulation
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ZE ] B iR THIRE B Bl B s T R
P ERAGRAEAREEERS g in E A ZE R A R s T B e P

‘_'F

[ @ B
— + DC Rail
| Input 240V~ )'—

b




FRH 2% E BERH S Hitrue r.m.s 2 peak {EHA[] | 7

TRUE RMS VOLTMETER

OBCILLOSCOPE

Measured true Vims values

Wessured Vpeak values

A-C {Basic) 27T A-C {Basic) 410V
C-E {Reinforced) 238V C-E {Reinforced) 1382V
B-E {Reinforced) KA T) B-E {Reinforced) 32N
A-B {Basic) 256\ A-B {Basic) 1335V
A-D {Basic) 238W A=D {Basic) 335V
B-C (Functional}) 1 B-C (Functional} (248N
C-D {Functional) 351V c-D {Functional) 450V
A-F {Basic) 240V A-F {Basic) 340V
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FAFTFIARIR DT 15— B aR2H ~ 2J R 2L IS0 TH b ZE s Tl P B E A T

irace insulation crespage distances {mimj) Clearances (mm}

A-C {Basic) 3.2 2.0

C-E {Reinforced) 5.0 40

B-E {Reinforced) 5.4 4.0+0.2

A-B (Basic) 3.2 2.0

A0 {Basic) o0

E-C {Functicnal)

-0 {Functicnal)

A-F {Basic) 2.5 2.0

Mote:

*} min. working voltage between primary and secondary shall equal to nominal supply
voltage or max. rated voltage range.

**) For functional insulation, creepage distance and clearances smaller than the specified values

in tables are permitted subject to the requirements of item b (elecfric strenath test) or item c
{short-circuit test) of cl. 5.3.4.
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4.13 SHREI AV (clause 2.10.5.1-2.10.5.2)

R R T (EREOLRRESRE Y T L R
(2.10.5.1) -

T (EREhEEE vV (_ Vpeakyd.c.) JIRVBRR!

— W8 - AR R = ’EJ mm
_ J[@F 16 g s E‘i;-@’ﬁl@’?"lﬂ:“‘ T I=HE T (B _T\Bﬁ'ﬂ[l = fﬁ’
BE] o J{E mm FYE | :I@
— e*HJfﬁﬁ‘lé‘ﬁﬂlr B ’E'“&rﬂ EEHRRV R
(two tracks) » F'IH Eb815 % - B £72.10.5.1p9 ‘P
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4.14 383 E A AUk K (continued)

BRI o 2] RN R Y
PR R - = PN R T R
o WARA™T dl—— [51%(2.10.5.2) :

— RS D e AR RE R o S H IR
i*:!?ﬁm;ﬁﬁ" [Fe BB ERR I J%;@#;@iﬁﬂﬁ —&

TRASTRE | M R o - 2 1w
wﬁt S a\ﬁi;&?’fﬁﬁl‘#ﬂfﬁ&‘m e
;.ﬁ;.s?—: DEI_ TR R ’E'Hw—
PO J[@F{,,\a',;.&gfﬁgr—jwﬁJﬁtmaﬁ@iﬁ'ﬂw ;
A SRR 31
£ 4 o SRR ﬁ;@fﬁﬁl?ﬁ VBRI TR -
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4.14 R FE{F v (clause 2.10.5.4 » Wound F
components):

n@’&%ﬁ‘ﬁ GlIE - *ﬁﬁ?dﬁﬁlﬁl‘# FI 4Rt et felee
ui:_ Fl“fg,ﬁli(ba&‘,lc) ¥ (supplementary) -

ey ,(dEume)w Fi(reinforced)s%ims ’%ﬁqr#(if['@’g{ﬁﬁ)

fﬁ?iZ 1051?‘//7" ZlOSZF&ﬁ *—]” Slla) » b)gyc) f

R

%Mﬂ[lﬁ’ﬁkﬁﬁ)ﬂqgﬁﬂgﬁ g f&’f‘?ﬁﬁﬂﬂﬂf il 5y
F'f R 2. 10 5.1 g&
@%Egﬁ@iﬁﬂw ) tﬁ|f'-7§?§i'2.10.5.27s'f|§|'vj‘%UF|€J#,yj; F"'
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4.14 FFF{FPUHE (continue):

c) %W@&%ﬁ) G 4 R '% L5
ﬁgﬁ@iﬁﬂnf 3 IBT%!*UIEIJEI_.F‘ l’“ A FR?'&("
extrudedﬁ\/wrappe type)pvseigs Js:i:;[:“ ”g.l-f

dﬁi R

Fe"F ﬁdﬁ?&l‘]‘*t LEL 4 SRR 85 Extruded B HIIF
g ¢ wrappedE[ZY; H[= J)’FI et o
— el T Bl FFE"U;IE’I;-&?EEIJ‘ mmirLextrudedgywrapped
type; Al="DH___ g
— T El—j‘wtﬁ;ﬁ[@ﬂn‘é’lp@iﬁ eLextrudedgywrapped
type;HlI="D2fI__ el -
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4.14 FFF{FPUHE (continue):

7t [5#(2.10.5.4 b)#2.10.5.4 C)FIPLL| - 3 BRI
B J?"}El"%ﬁ?ﬁ—’ T Jif"%ZL”?T# S
i thH_l:g » Fl[ =~ e FIJE% Fff,éf’ﬁ*f;ﬁ PIEFE2.10.8¢ L]
Lo UL . 209 hjp”:%‘?&ﬁﬁk"ﬂigﬁplﬁﬁﬁ :

F R 5 2t g ) » 2 E D ﬁ;é%“ﬁ E|

5 e B R, Elﬂ@'&%ﬁ;ﬁ#ﬁ% , ] ’FIE h|aJ
Fﬁ%“: ﬁ'JiI[lel“Jaﬁ;:&?é‘E‘ 9\3'1;1&? » BY IFJFx“SfP,

HoRe T e (7 J"ﬁﬁﬂf‘rp R J’E?W’% K M'
4 Fh \a',;.ﬁ%. u@ f% IS ‘iﬁ522 I@WJ.THJ
FrERIER JRR - —~ RN E3 KRR 3000Vac, 1 min. -
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4.14 mESEFpvEE (continue):

Manufacturer Type Working Insulation
Voltage class

Furukawa TEX-E Vrms T ()
Vpeak

Totoku - Vrms T ()
Vpeak

Totoku

TIW-E, 3S-
ETFE
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IR

5.1 L{%ﬁﬁ |5 E Y IRPVEEE S PV R (clause 4.4.1-
4.4)

Jb"‘%ﬁ? R fREVEEENSY = 0 I ‘FTE PRI A

3 | I 1] S e - 3, O O g

%"’JJ I‘fﬁl@:& E'IJE 'Ef*iﬁ‘l%?‘ ETET o BE IEF‘JEIQJ‘HJ;FE}
fﬁs%‘i‘# “/E lEr’J‘FFS‘Er’erlfF(automatlc timer startlng)

I#ﬁ f
i BRI
”J?{@*U”JWEJP NEF o B8 fRpVESEITE R %
5 ;“‘J?&r"ﬂ%'frj#%ﬁgﬂl Wﬁ?ﬁ‘h‘%&rr'
B DI RSP R T TR e [ AR RV B
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5 e PR i PV REE| (clause 4.4.1-
I) 3cont|nued)

— ARG § g B BB TR ) ,p‘J;ﬁhfﬁ ) ]
AEH S EIT AR PRI IRPVRSERIE R -

% “'"‘HB@IJ% IR r_-[:%‘ LY
ﬁFFIE [Jﬁgjﬁ i ﬁFJ

i
“WARNING: HAZARDﬁ)US MOVING PARTS, KEEP
FINGERS AND OTHER BODY PARTS AWAY.”
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5.2 Thermal requirements

— B :ﬁ—l‘JF L 'J[‘JF%UF? VR
S

B

hermoplastic materials: ;= Ju[jil [l
‘Fipass “Ball Pressure Test” at min. 1254

C. X i /temperature limitsy[itable 4BFr
=
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Table 4B - Temperature limits

Part 1

g

\

Part

M:xlmun_: ump_lrlturl (r__1

‘'C

Insulation, including winding Insulation:
of Class A matarial
of Class E material -
of Class B material
of Class F material
of Class H material

S300 V3L
115 1331 3)
02N TR
140 11 2. %)

Synthalic rubber or PVC insulation of internal and external
wiring, including power supply cords:

= without temperature marking

- with temperature marking

165 1. 2. 3
i

75

Other thermoplastic insulation

Temperature marking minus 25
"'I LR a%35

Terminals, Including earthing terminals for externa! earthing
conduclors of STATIONARY EQUIPMENT, unless provided with a
NON-DETACHABLE POWER SUPPLY CORD

85

Parts in contact with & flammable liquid

See 4.3.12

Componenls

See 1.5.1




<77

Fl
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Tem perfturedimits
Part2 *

Maximum temperature l:T,,.“]

¢¢_ "

Glage, parcelain
and vitreous
material

Parts In OPERATOR ACCESS AREAS

Plastie
and rubber 3

Handles, knobs, 'grips‘ ete., held or touched Y0 o as
for short periods only 5 .

Handles, knobs, grips, etc., continuously held in 1 85 75
normal use E

touchad % .

Parts inside the equipment which may be : :]0] ' 85
touched 6 ‘ .

External surfaces of equipment which.may be _ ) B0 - 8%

Table 48 (part 1 and part 2}

B f the tempearature of a winding is delermined by thermocouples, these values are radyced by 10 +C, except
in the case of . g
= @ molor, ar '
= @ winding with embedded thermocouples,

2 The clagsification of Insulating materials {Classes A, E, B, F and H) is in accordance with IEC 60085

3 For each material, zccounl shall be taken of the data for that malerial 1o cetermine the appropriate
maximum lemperature. )

1 Due 1o thelr wide variety, It Is not possible 1o specify maximum permittied temparaluras for thermoplasile
materials. These shall pass the tests specified in 4,5,2,

%, Far.areas on the external surface of squipment and having NS dimension 9xeasdiog. S0 mmand- whish-aca.

ke ¥ A OOIme . BGELALFETTTH s
' j:.ratures exceeding the limits sre permitted previded that the following :ﬂhdFtinna are mel;
= unintantional contact with such a part Is unlikely; )
- lhe parthas a marking indicaling that this part is hol. it is permitled to use the symbol
(60417-1-JEC-5041) to provide this infarmation,
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5.3 F%ﬁﬁ N R E (continue)

Figure 4B — Examples of cross-sections of designs of openings preventing
vertical access
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Figure 4C — Examples of louvre design

Cubward projections Inward projaclions
IEC 44294
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Figure 4D — Enclosur e openings

ENCLOSURE oparing.
“Werlical projection of the culer edges of the cpening.

Inclined lines that project at a 5" angle frem the edges of the cpening to points located E
distance from 8.

Lina which is projected straight downward in the same plans as the ENCLOSURE sids wall
Projection of the opening (not to be greatsr than L)

Maximum dimension of the ENCLOGBURE opening.

Weolume im which bare parts al HAZARDOUS WOLTAGE, or which are anergy hazards (ses 4.6.1),
ara not located.
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Figure 4F — Baffle plate construction

Baffle plates {may be above or
hedow b-ul!cnm of FIRE EMCLOSLURE)

J T

Boltom of FIRE EMCLOSURE &7

Table 4C — Size and spacing of openingsin metal bottoms of fire enclosure

Applicable to circular holes Applicable to other shaped openings

Maximum Minimum spacing
diameter of holes
of hales centre to centra

Minimum spacing
of openings
border to border

Mazimum
area

Metal bottom
minimum thickness

mim PR mim
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Part Requirement

I F 9t #(FIRE ENCLOSURE MOVABLE —5V
4.7.3.2) EQUIPMENT>18Kg and —test A.l
stationary equipment

TR 0 S S
13mm: HA1 (test A.3)

T PERER T I R RS
13mm: HW1 (test A.4)

MOVABLE —V-1

EQUIPMENTE18Kg —test A.2
| B R P2 S B | Y
13mm: HA1 (test A.3)

¥ B 2 R
13mm: HW1 (test A.4)

Parts which fill an opening —V-1
—test A.2
— R

Table 4C-Summary of material flammability requirements
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5.6 FF > BYT PR pVIES "R (continued)

Table 4C-Summary of material flammability requirements

BIPSE Bt RV RS T (2RI F 9t et
H4.7.3.1%4.7.3.3

B BT St RRIT HI% 4.7.3.4

I IR B (Air filter assemblies) 4.7.3.5

BT (>4KV)

—HB
—HBF
—GWT550°C-IEC60695-2-1/1

SRR B BT 2 R4.7.3.3.

—V-2

—HF-2

—test A.2

SRR 9 '[‘?j%’%ﬁﬁ4.7.3.4.
—V-2

—HF-2

SRR 9 ,[\?;]%;%%4_7.3.5_
—V-2

—HF-2

—test of IEC60065, 14.4

HAI: High Amp Ignition (also called High Current Arc Ignition).

HWI: Hot Wire Ignition.
GWT: Glow-Wire Test.
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5.7 ﬁi}f%ﬂﬂﬂ;ﬁ (clause 4.2.10 » wall or ceiling mounted
test
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