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This test need not be made on auxiliary circuits:

— which are protected by a short-circuit protective device with a rating not exceeding 16 A;

_ if an electrical function test has been made previously at the rated operational voltage for
which the auxiliary circuits are designed.

As an alternative for ASSEMBLIES with incoming protection rated up to 250 A the verification of
insulation resistance may be by measurement using an insulation measuring device at a

voltage of at least 500 V d.c.

In this case, the test is satisfactory if the insulation resistance between circuits and exposed
conductive parts is at least 1 000 Q/V per circuit referred to the supply voltage to earth of
these circuits.

CRE VR BN T E L AR

— BB R EA 16 A R B TR

— HEACAEMBERT R 2 HERIFER N ETERERAR -
{1 PO 1A 45 36 4 T 7E 250 A LT 2 45 S Y R AR U5 36 AT AE B /0 500 VL A R
THEHEGE N EEEFTEEEM -
EMHERS  EERERBHEEUZTH CHENEE&EMN  KEEEREER
et 2 K 20 Ky 1.000Q/V F > Al BT & E oK -

11.10 Wiring, operational performance and function

It shall be verified that the information and markings specified in Clause 6 are complete.

Depending on the complexity of the ASSEMBLY, it may be necessary to inspect the wiring and
to carry out an electrical function test. The test procedure and the number of tests depend on
whether or not the ASSEMBLY includes complicated interlocks, sequence control facilities, etc.

NOTE In some cases, it may be necessary to make er repeat this test on site before putting the installation into
operation.

11.10 4R - BRIEMAE RIIAE
JEEGTSE 6 BT E 2 Bl RIE/R B2 BHY -
REHE L BEEME > TEALERBEG » WETERIERAR - JABE
Fr kB KBRS 2 S B RS E M 2 O - IH e #2  8% Jiid (sequence
control facility)% -
HE: EREEE LT ELEZZERAEEZA  TTEALDEERGET AR
R E T R R -

Table 1 — Minimum clearances in air 2 (8.3.2)

Rated impulse Minimum
withstand voltage clearance
Uimp mm
kv
<25 1,5
4,0 3,0
6,0 5,5
8,0 8,0
12,0 14,0
@ Based on inhomogeneous field
conditions and pollution degree 3.
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£ EEbZEAEEERE (8.3.2)
BE@REEE | m e m
k‘\"}p mm
<2.5 1.5
4.0 3.0
6.0 5.5
8.0 8.0
12.0 14.0
S [T I 9 5 7 B O P B0s A B A 3 -

Table 2 — Minimum creepage distances {8.3.3)

Rated Minimum creepage distance
insulation mm
voltage U, Pollution degree
1 2 3
Material group® Material group® Material group®
All material | 1l Itla and | ] IHa b
VP groups (][]
32 1,5 1.5 1,5 1,5 1,5 1,5 1,5 1,5
40 1,5 1,5 1,5 1,5 1,5 1.6 1,8 1.8
50 1,5 1,5 1,5 1.5 1.5 1,7 1.9 1,9
83 1,5 1,5 1,5 1,5 1,6 1,8 2 2
80 1,5 1.5 1,5 1,5 17 1,9 21 2.1
100 1,5 1,5 1,5 1,5 1.8 2 2,2 2.2
125 1,5 1,5 1,5 1,5 1,9 2,1 24 2.4
160 1,5 1,5 1.5 1,6 2 2,2 2,5 2,5
200 1,5 1,5 1.5 2 2,5 2.8 3,2 3,2
250 1.5 1,5 1,8 2,5 3,2 3.6 4 4
320 1.5 1,6 2,2 3,2 4 4,5 5 5
400 1,5 2 2,8 4 5 56 6,3 6,3
500 1,5 2,5 3,6 5 6,3 7.1 8,0 8,0
630 1.8 3,2 4,5 6,3 8 9 10 10
800 2,4 5.6 8 10 11 12,5
1 000 3.2 5 7.1 10 12,5 14 16 2
1250 4.2 6,3 9 12,5 16 18 20
1600 5,6 8 11 16 20 22 25
NCTE 1 The CTI values refer to the values obtained in accordance with IEC 60112:2003, method A, for the

insulating material used.
NOTE 2 Values taken from |IEC 60664-1, but maintaining a minimum value of 1,5 mm.

a Insulation of material group IHlb is not recemmended for use in pollution degree 3 above 630 V.

b As an exception, for rated insulation voltages 127, 208, 415, 440, 660/690 and 830 V, creepage distances
corresponding fo the lower values 125, 200, 400, 630 and 800 V may be used.

¢ Material groups are classified as follows, according tc the range of values of the comparative tracking index
(CTI} (see 3.6.16):

- Material group |
- Material group i
- Material group illa
— Material group Illb

600 < CTI

400 < CTl < 600
175 < CTl < 400
100 < CTI <175
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%2 fx/DN I FEBE(8.3.3)

HE 48 B /)N ot T BE B

L mm
Ui GHER

1 2 3
ML kL B 4 R B 4

Vb Bt B # Ok EE 4R I I1 I1Ta } IIIb I I1 I11a I11b
32 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
40 1.5 1.5 1.5 1.5 1.5 1.6 1.8 1.8
50 1.5 1.5 1.5 1.5 1.5 1.7 1.9 1.9
63 1.5 1.5 1.5 1.5 1.6 1.8 2 2
80 1.5 1.5 1.5 1.5 1.7 1.9 2.1 2.1
100 1.5 1.5 1.5 1.5 1.8 2 2.2 2.2
125 1.5 1.5 1.5 1.5 1.9 2.4 2.4
160 1.5 1.5 1.5 1.6 2 2. 2.5 2.5
200 1.5 1.5 1.5 2 2.5 2.8 3.2 3.2
250 1.5 1.5 1.8 2.5 3.2 3.6 4 4
320 1.5 1.6 2.2 3.2 4 4.5 5 5
400 1.5 2 2.8 4 5 5.6 6.3 6.3
500 1.5 2.5 3.6 5 6.3 7.1 8.0 8.0
630 1.8 3.2 4.5 6.3 8 9 10 10
800 2.4 4 5.6 8 10 11 12.5

1,000 3.2 5 7.1 10 12.5 14 16 a
1,250 4.2 6.3 9 12.5 16 18 20

1,600 5.6 8 11 16 20 22 25

BE 1. SR PTE 2 @& B R - CTI{E B K Ik 1EC 60112:2003 5.4 A 1613 2 [ -
2% 2. {E{% 2 IEC 60664-1 > {H#/MMELEF 1.5 mm -

™ EiE 600 VHE > MR BEA 11Ib 2 4F4% 0 RESFEHES SR 3 -
® FIAMEZMT + BN ECEGEERE R 127 V- 208 V- 415V~ 440 V~ 660 V /690 V
K 830 V o u] {5 F FH % HE A B AR {E 2 125 V ~ 200 V ~ 400 V ~ 630 V K 800 V AL

[afEY
© IRELE BREB(CTI > 208 3.6.16) & E{H - MEBETEOT -
— MREEH I 600 < CTI
—  FPRIEEME T 400 < CTI < 600
—  MOEEE4E 1 175 < CTI < 400
—  MEFEE4E I1Ib 100 < CTI < 175

Table 3 — Cross-sectional area of a copper protective conductor (8.4.3.2.2)

Rated operational Minimum cross-sectional area
current I, of a protective conductor
A mm?2
i, < 20 N
20< 7, < 25 2,5
25< i, < 32 4
32< f, £ 83 6
63 < iy 10

2  $§is the cross-sectional area of the phase conductor (mmz2).

*3 HREMEEE Y BRI E(8.4.3.2.2)

HERIFEER le REMER Y &/ N8 mE
A mm?
I, <20 S @
20 <], <25 2.5
25 <1, <32 4
32 <], <63 6
63 < I, 10
3@ S BAH s > # S (mm?) -
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Table 4 - Conductor selection and installation requirements (8.6.4)

Type of conductor Requirements
Bare conductors or single-core conductors with basic Mutual contact or contact with conductive parts shall be
insulation, for example cables according to IEC 60227-3 | avoided, for example by use of spacers
Single-core conductors with basic insulation and a Mutual contact or contact with conductive parts is
maximum permissible conductor operating temperature of | permitted where there is no applied external pressure.
at least 90 °C, for example cabies according to Contact with sharp edges shall be avoided.
IEC 60245-3, or heat-resistant thermo-plastic (PVC)
insulated cables according to IEC 60227-3 These conductors may only be loaded such that an

operating temperature of 80 % of the maximum
permissible conductor operating temperature is not
exceeded

Conductors with basic insulation, for example cables
according to [EC 60227-3, having additional secondary
insulation, for example individually covered cables with
shrink sleeving or individually run cables in plastic
conduits

Conductors insulated with a very high mechanicai No additional requirements
strength material, for example Ethylene Tetrafluoro
Ethylene (ETFE) insulation, or double-insufated
conductors with an enhanced outer sheath rated for use
up to 3 kV, for example cables according to IEC 60502

Single or multi-core sheathed cables, for example cables
according to IEC 60245-4 or IEC 60227-4

x4 HEZEEBERLTRERB.6.4)

s A ok
e B %ﬁf’%’kZ%ﬁ B > fl c IEC|ER o O AH Mokl B E > F - #
60227-3 7 E & - F # F (spacer) o

BEAEG HE e Fer 2 BRI MR E 2 |8 RN E8 B ) K - 2 3 445 2 i 5 8
b By O0CHY BB E G (] - IEC 60245-3 7 & |BZ/F #% il Eﬁ%@%ﬁ%ﬁ%%ﬁ%

@) ot 1EC 60227-3 Z i ZAME ZAMEE (PVC) | m] {8 2K Hk 1L S5 H A8 - (115 #8055 [ A 8 8 i
B EE - R B ZEE ,«T’Eumf“ﬂﬁ 80 % -

HEL R4 > Bmas - ] 1EC 60227-3 > & 48 2 4 Tk
HERFHINZ —REE  fl - BB ESE

(shrink sleeving)Z AR B & EE %ﬁﬁﬂk 48
& th 7 3 1T 8 48 (run cable) -

DUME ek o8 B2 M 5y 2 MR B Y g 0 Bl

J% V0 4. £ /% (ethylene tetrafluoro ethylene)4d
G A EEBINEERHERE 3 kV MM Z2HE
8 ] 1 IEC 60502 7 4 -

B M B 2% 0§ 45 F5 48 (sheathed cables) @ ff ¢
IEC 60245-4 5 IEC 60227-4 7 E 4 -

Table 5§ — Minimum terminal capacity for copper protective conductors {(PE, PEN) (8.8)

of phase conductors § conductor (PE, PEN) S, 2
mm? mm?2
§=< 16 N
1< §< 35 16
3B< § < 400 512
400< § < 800 200
800 < S ‘ St4
@ Current in the neutral may be influenced where there are
significant harmonics in the load. See 8.6.1.
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x5 HiREN

HAg 7 i/ i+ 7 & (PE, PEN) (8.8)

THARAS 2 BT S

R BF % 5 14 S 2 fe /) B BL(PE, PEN) S, @

mm mm
§<16 S

16 < § <35 16
35 <5 <400 S/2
400 < § < 800 200
800 < § S/4

)

Y BRbAHEFZENE PUBCERTEGZEE - 2K 861

Table 6 —

Temperature-rise limits (9.2)

Parts of ASSEMBLIES

Temperature rise
K

Built-in components 2

In accordance with the relevant product standard
requirements for the individual components or, in
accordance with the component manufacturer's
instructions ', taking into consideration the temperature
in the ASSEMBLY

Terminals for external insulated conductors

70b

Busbars and conductors

Limited by f:
- mechanicat strength of conducting materiat 9;
— possible effect on adjacent equipment;

—  permissible temperature limit of the insulating
materials in contact with the conductor;

— effect of the temperature of the conductor on the
apparatus connected to it;

-  for plug-in contacts, nature and surface treatment of
the contact material

Manual operating means:

- of metal 15¢

- of insulating material 25¢

Accessible external enclosures and covers:

- metal surfaces 304

- insulating surfaces 40 d

Discrete arrangements of plug and socket-type Determined by the limit for those components of the
connections related equipment of which they form part ©

NOTE 1 The 105 K relates to the temperature above which annealing of copper is likely to occur. Other materials
may have a different maximum temperature rise.

NOTE 2 The temperature rise limits given in this table apply for a mean ambient air temperature up to 35 °C
under service conditions (see 7.1). During verification a different ambient air temperature is permissible (see
10.10.2.3.4).

a

The term "built-in components” means:

— conventional switchgear and controlgear;

— electronic sub-assemblies (e.g. rectifier bridge, printed circuit);

-~ parts of the equipment (e.g. reguiator, stabitized power supply unit, operational amplifier).

The temperature-rise limit of 70 K is a value based on the conventional test of 10.10. An AssemBLY used or
tested under installation conditions may have connections, the type, nature and disposition of which will not be
the same as those adopted for the test, and a different temperature rise of terminals may result and may be
required or accepted. Where the terminals of the built-in component are also the terminals for external
insulated conductors, the lower of the corresponding temperature-rise limits shall be applied. The temperature
rise limit is the lower of the maximum temperature rise specified by the component manufacturer and 70 K. In
the absence of manufacturer's instructions it is the limit specified by the built-in component product standard
but not exceeding 70 K.

Manuai operating means within AssemBLIES which are only accessible after the assemeLy has been opened, for
example draw-out handies which are operated infrequently, are aliowed to assume a 25 K increase on these
temperature-rise limits.

Unless otherwise specified, in the case of covers and enclosures, which are accessible but need not be
touched during normal operation, a 10 K increase on these temperature-rise limits is permissible. External
surfaces and parts over 2 m from the base of the AssEMBLY are considered inaccessible.

This allows a degree of flexibility in respect of equipment (e.g. electronic devices) which is subject to
temperature-rise limits different from those normaily associated with switchgear and controlgear.

For temperature-rise tests according to 10.10, the temperature-rise limits have to be specified by the original
manufacturer taking into account any additional measuring points and limits imposed by the component
manufacturer.

Assuming all other criteria listed are met a maximum temperature rise of 105 K for bare copper busbars and
conductors shall not be exceeded.
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* 6 CRITIRH(9.2)
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Table 7 - Values for the factor » 2 (9.3.3)

r.m.s. value of short-circuit
current cos ¢ n
kA
I = 5 0,7 1,5
5« I < 10 0.5 1,7
10 < I < 20 0,3 2
20 < I < 50 0,25 2.1
50 < 7 0.2 2,2
2  Values of this table represent the majority of applications. In special focations, for example in the vicinity of
transformers or generators, lower values of power factor may be found, whereby the maximum prospective
peak current may become the limiting value instead of the r.m.s. value of the short-circuit current.

£ 7 H#n@2H0.3.3)
M ERZHEHTRE cos <@ n
kA

<5 0.7 1.5
5<1<10 0.5 1.7
10<71<20 0.3 2

20 <1< 50 0.25 2.1

50 <1 0.2 2.2

R ARZERRZBZIER - ERKME W

9 B 55

o ERIAT) > AT B &

R T BRIE > #& bt & = 70 BT 06 {5 =6 O o] Bk & fE %%ﬁZBE%Mﬁ mIEH T RIE -

Table 8 ~ Power-frequency withstand voltage for main circuits (10.9.2)

Rated insulation voltage U; Dielectric test voltage Dielectric test voltage ?
(line to line a.c. or d.c.) a.c. d.c.
r.m.s. "
v v vV
U< 60 1000 1415
60 < U, < 300 1500 2120
300< U< 690 1 890 2 670
680 < U< 800 2 000 2 830
800 <« ;=1 000 2 200 3110
1000< U;<1500% 3820
2  Ford.c. only.
b Test voltages based on 6.1.3.4.1, fifth paragraph, of IEC 60664-1,
T & & 2w ST 8 B (10.9.2)
HERGER U EERN=EN S BENERmEREY
(BB MECE ) LAt~ HITR =W
\Y \Y \Y
U; £ 60 1,000 1,415
60 < U; <300 1,500 2,120
300 < U; £ 690 1,890 2,670
690 < U; < 800 2,000 2,830
800 < U; < 1,000 2,200 3,110
1,000 < U; < 1,500 — 3,820
AR ER -
) K #E IEC 60664-1 7 6.1.3.4.1 55 4 EL Vs B B BR -
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Table 9 — Power-frequency withstand voltage for auxiliary and control circuits (10.9.2)

Rated insulation voltage U; ' Dielectric test voltage
(line to line) a.c.
r.m.s.
\ v
Ui<12 250
12 < U; £ 60 500
60 < Ij; See Table 8

%9 W B K PR E B 2 R SH T S BE (10.9.2)

HEGRGER U PN YT
(B 4R) TF o IR
v \
Ui < 12 750
12 < U; < 60 500
60 < Ui ZYFE

Table 10 — Impulse withstand test voltages (10.9.3)

Rated Test voltages and corresponding altitudes during test
impulse
withstand
voltage Uy 2500 8.C peak and d.c. a.c. r.m.s.
kv kV
Ui
kv
lijgl 200m | 500m [1000m|2000m |2§:f 200m | 500m {1000m|2000m
2,5 2,95 2,8 2.8 2,7 2,5 2.1 2.0 2,0 1,9 1,8
4,0 4,8 4.8 4.7 4.4 4,0 3.4 3.4 3,3 3.1 2,8
6,0 7.3 7,2 7,0 6,7 6,0 51 5.1 5,0 4,7 4,2
8,0 9,8 9,6 9,3 9,0 8.0 69 6,8 6,6 6,4 57
12,0 14,8 14,5 14,0 13,3 12,0 10,5 10,3 9,9 9.4 8.5
10 fl7 B2t sl Bp &6 L (10.9.3)
) st B 1 R > o B 2B BR B ME B TE 2 B R
A E 17 92 i R — —
Iy 2500 22 Ui I AH & B R LR TR
B R
kV kV
Uimin T ~—
NSRS 1,000 | 2,000 NSRS 1,000 | 2,000
kV 200 m | 500 m 200 m [ 500 m
[ m m [ m m
2.5 2.95 2.8 2.8 2.7 2.5 2.1 2.0 2.0 1.9 1.8
4.0 4.8 4.8 4.7 4.4 4.0 3.4 3.4 3.3 3.1 2.8
6.0 7.3 7.2 7.0 6.7 6.0 5.1 5.1 5.0 4.7 4.2
8.0 9.8 9.6 9.3 9.0 8.0 6.9 6.8 6.6 6.4 5.7
12.0 14.8 14.5 14.0 13.3 12.0 10.5 10.3 9.9 9.4 8.5
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Table 11 - Copper test conductors for rated currents up to 400 A inclusive (10.10.2.3.2)

Range of rated current # Conductor cross-sectional area * ©
A mm? AWG/MCM
0 8 1,0 18
8 12 1.5 16
12 15 2,5 14
15 20 2,5 12
20 25 4,0 10
25 32 8,0 10
32 50 10 8
50 65 16 6
65 . 85 25 4
85 100 35 3
100 115 35 2
115 130 50 1
130 150 50 : 0
150 175 70 00
175 200 95 000
200 225 95 0ooo
225 250 . 120 250
250 275 150 300
275 300 185 350
300 350 185 400
350 400 240 500
2  The value of the rated current shall be greater than the first value in the first column and less
than or equal to the second value in that column.
®  For convenience of testing and with the manufacturer's consent, smaller test conductors than
those given for a stated rated current may be used.
¢ Either of the two conductors specified may be used.

x 11 T ERAAE 400 A DUT 2 8 5l b H #8 (10.10.2.3.2)

HMEERETE (a) HEE R OO
A mm’ AWG/MCM
0 8 1.0 18
8 12 1.5 16
12 15 2.5 14
15 20 2.5 12
20 25 4.0 10
25 32 6.0 10
50 65 16 6
65 85 25 4
85 100 35 3
100 115 35 )
115 130 50 1
130 150 50 0
150 175 70 00
175 200 95 000
200 225 95 0000
225 250 120 250
250 275 150 300
275 300 185 350
300 350 185 400
350 400 240 500

Y HEEBREEANS IME LEME B RSERZME 2 EHHE -

O RTERETHABACREREERT  THEALEEZHES
B8 R/ Z A B e -

© AERAE Y 2 EEE Y Hp Yy — o
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Table 12 — Copper test conductors for rated currents
from 400 A to 4 000 A (10.10.2.3.2)

Range of rated
current 3

Test conductors

Cables Copper bars ®
A Quantity Cross-ser:f;gnal area Quantity 21?::3\?;0;?

400 to 500 2 150 2 30x5

500 to 630 2 185 2 40 x5
630 to 800 2 240 2 50x5
800 to 1000 2 80 x5
1000 to 1 250 2 80 x5
1250 to 1 600 2 100x5
1600 to 2 000 3 100 x5
2 000 to 2 500 4 100 x5
2500 to 3 150 3 100 x 10
3 150 to 4 000 4 100 x 10

a  The value of the rated current shall be greater than the first value and less than or
equal to the second value.

b Bars are assumed to be arranged with their long faces (W) vertical. Arrangements
with long faces horizontal may be used if specified by the manufacturer. Bars may

be painfed.
F 12 FETEERN 400 A F 4,000 A 7 5 = B 2§25 (10.10.2.3.2)
#H € B 6 E i B A8
© 5 R
A W B B R~
mm’ mm (WxD)
400 & 500 2 150 2 30x5
500 & 630 2 185 2 40x5
630 & 800 2 240 2 50x5
800 & 1,000 2 60x5
1,000 & 1,250 2 80x5
1,250 & 1,600 2 100x5
1,600 & 2,000 3 100x5
2,000 &£ 2,500 4 100x5
2,500 £ 3,150 3 100x10
3,150 & 4,000 4 100x10
Y HEEEREEANS LEME WA ERSE 2 EE -

O S HE B E AR E (W) EE 2 7 i & o 75 508 o A 8 E
o o] i R K2 )7 UEC & - ol i 8 HEET R -
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Table 13 - Short-circuit verification by comparison with a reference design:
check list (10.5.3.3, 10.11.3 and 10.11.4)

item
Requirements to be considered YES NO
No. ’

1 Is the short-circuit withstand rating of each circuit of the ASSEMBLY to be
assessed, less than or equal to, that of the reference design?

2 Is the cross-sectional dimensions of the busbars and connections of each
circuit of the ASSEMBLY to be assessed, greater than or equal to, those of the
reference design?

3 Is the center line spacing of the busbars and connections of each circuit of the
ASSEMBLY to be assessed, greater than or equal to, those of the reference
design?

4 Are the busbar supports of each circuit of the ASSEMBLY to be assessed of the
same type, shape and material and have, the same or smaller center line
spacing, along the length of the busbar as the reference design?

And is the mounting structure for the busbar supports of the same design and
mechanical strength?

5 Are the material and the material properties of the conductors of each circuit
of the ASSEMBLY to be assessed the same as those of the reference design?

5] Are the short-circuit protective devices of each circuit of the ASSEMBLY to be
assessed equivalent, that is of the same make and series? with the same or
better limitation characteristics {/%1, I} based on the device manufacturer's
data, and with the same arrangemen?as the reference design?

7 Is the length of unprotected live conductors, in accordance with 8.6.4, of each
non-protected circuit of the ASSEMBLY to be assessed less than or equal to
those of the reference design?

8 If the ASSEMBLY to be assessed includes an enclosure, did the reference
design include an enclosure when verified by test?

9 Is the enclosure of the ASSEMBLY to be assessed of the same design, type and
have at least the same dimensions to that of the reference design?

10 Are the compartments of each circuit of the ASSEMBLY to be assessed of the
same mechanical design and at least the same dimensions as those of the
reference design?

'YES' to all requirements — no further verification required.

‘NO’ to any one requirement — further verification is required.

3 Short-cireuit protective devices of the same manufacturer but of a different series may be considered
equivalent where the device manufacturer declares the performance characteristics to be the same or
better in all relevant respects to the series used for verification, e.g. breaking capacity and limitation
characteristics {/2r, ka), and critical distances.

# 13 HEBOUEKSEFEZRG Z T AEFHEE - &E£0.5.3.3-10.11.3 & 10.11.4)
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Table 14 — Relationship between prospective fault current
and diameter of copper wire

Diameter of copper wire Prospective fault current in the fusible
element circuit

mm A

0,1 50

0,2 150
0,3 300
0,4 500
0,5 800
0,8 1 500

7 14 TR R o O B O AR B B A

o 48 B g TF&ZE@@%¢Z%%&

mm A

0.1 50

0.2 150
0.3 300
0.4 500
0.5 800
0.8 1,500
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Annex A
(normative)

Minimum and maximum cross-section of copper conductors suitable
for connection to terminals for external conductors (see 8.8)

Table A.1 below applies for the connection of one copper cable per terminal.
Bf 8% A
RE)

BN EREREIN T 2H SRR/ R RKEHE

RAVEARER T2 1 ko S &A= #% -

Table A.1 - Cross-section of copper conductors suitable for connection
to terminals for external conductors

Solid or stranded conductors Flexible conductors
Rated current Cross-sections Cross-sections
min. max. min. max.
A mm? mm?
6 0,75 1,5 0.5 1,5
8 1 2,5 0,75 2,5
10 1 2,5 0,75 2,5
13 1 2,5 0,75 2,5
18 1.5 4 1 4
20 1,5 6 1 4
25 2,5 8 1.5 4
32 2.5 10 1,6 6
40 4 16 2.5 10
63 < 25 6 16
80 10 35 10 25
100 16 50 16 35
125 25 70 25 50
160 35 95 35 70
200 50 120 50 95
250 70 150 70 120
315 85 240 95 185
'f the external conductors are connected directly to built-in apparatus, the cross-sections indicated in the relevant
specifications are valid.
In cases where it is necessary to provide for conductors other than those specified in the table, special agreement
shall be reached between the ASSEMBLY manufacturer and the user.




—134—

* Al BN E SRR Iy T E S A B

ERETETT TR
HEE R i R

/N /N fi/N LES
A mm mm2
3 0.75 1.5 0.5 1.5
g 1 25 0.75 2.5
10 1 25 0.75 2.5
3 T 25 0.75 2.5
16 1.5 4 1 4
20 1.5 6 1 4
>3 G 3 1.5 4
37 25 10 1.5 6
40 4 16 2.5 10
= 3 35 6 16
%0 10 35 10 25
100 16 >0 16 >
125 25 70 23 >0
160 35 93 33 70
200 50 120 50 95
530 o 150 70 120
315 95 240 ’ '

SN RS P R A N SR o AAR B G P B B B A R -
EAMERBIEARITHE 2 SRR - MBS B B 2 o R AT
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Annex B
(normative)

Method of calculating the cross-sectional area of protective conductors
with regard to thermal stresses due to currents of short duration

The following formula shall be used to calculate the cross-section of the protective conductors
necessary to withstand the thermal stresses due to currents with a duration of the order of
0,2stobs.

It
Sp = p

where

Sp is the cross-sectional area, in square millimetres;

1 is the value (r.m.s.) of a.c. fault current for a fault of negligible impedance which can
flow through the protective device, in amperes;

t is the aperating time of the disconnecting device, in seconds;

NOTE Account should be taken of the current-limiting effect of the circuit impedances and the limiting capability
(Joule integral) of the protective device.

k is the factor dependent on the material of the protective conductor, the insulation and
other parts and the initial and final temperatures, see Table B.1.
ff &% B
RE)

FRAREREFHERMELEZABN T E  ABEREMEREBERZITA

THIAREFERARGTEREN I ERE A 02sE 0.5 sE R ERMESZEE TR
MEZ RE GG BEE -

Ao S, E A (mm?) -
O PLIAB B ES > Hu @B REEE Y X RBEERNE LR
fH(A) -
R UIEESEE R AE R (s)
HE X HEEE EﬁBEH;LZBE/JILELL%%%?%ZKE%UQEJJ(S) °

ko BURRREMEEE @G RHMBAZIME LB R REEBEENRE > 2
W& B.1-
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Table B.1 — Values of & for insulated protective conductors not incorporated in cables,
or bare protective conductors in contact with cable covering

Insulation of protective conductor or cable covering

XLPE
Thermo-plastic (PVC) EPR Butyl rubber
Bare conductors
Final temperature 160 °C 250 °C 220 °C
Factor k

Material of conductor:

Copper 143 176 166
Aluminium 95 116 110

Steel 52 64 60

The initial temperature of the conductor is assumed to be 30 °C.

More detailed information is to be found in IEC 80364-5-54.

% Bl ARAEGHNEE B4R EMERNEEEEERM  ERESHEEN K
{1
REMEENEEEE Y B
B YA M Y T L% EPR -
(PVC) g JTRERE
B 48 160°C 250°C 220°C
Nk
HES MR
2 143 176 166
pt 95 116 110
o 52 64 60

EHS 2 OB R RE L 30T -

AR EFMHZEN

N

# TEC 60364-5-54 -

58
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Annex C
(informative)

User information template

This annex is intended as a template for the identification of items necessary for the
ASSEMBLY manufacturer which is to be provided by the user.

It is intended to be used and developed in the relevant ASSEMBLY standards.

bt g% C
(%)
i & & sR R
A 8% (0 1F R i > A 28 m RS R R sl BE FH F AR it 2 L FEIHE -
BEBE R R R A B B iR R R 2 e -
Table C.1 — Template

Reference Default O'ptions Cliis:-tgd User
Characteristics clause or in standar h {2
Y arrangement © requiremen
Earthing system 5.6, 8.4.3.1, Manufacturer's TT/TN-C/ TN-
84323, 862, | standard, selected | C-8/IT, TN-S
10.5, 11.4 to suit local :
requirements
Nominal voltage (V) 3.8.9.1, 5.2.1, | Local, according to | max 1 000V a.c.
8.5.3 installation or1500Vdc.
conditions
Transient overvoltages 5.2.4, 8.5.3, 9.1, | Determined by the Overvoltage
Annex G electrical system category
(NN Walts
Temporary overvoltages 9.1 Nominal system None
: voltage + 1 200V
Rated frequency f, (Hz} 3.8.12, 5.5, According to local d.c./50 Hz/60
8.5.3, 10.10.2.3, installation Hz
10.11.5.4 conditions
Additional on site testing requirements: 11.10 Manufacturer's None
wiring, operational performance and standard,
function according to
application
Prospective short-circuit current at 3.87 Determined by the None
supply terminals 1. (kA) electrical system
Prospective short-circuit current in the 10.11.5.3.5 Max. 60 % of None
neutral phase values
Prespective short-circuit current in the 10.11.5.6 Max. 60 % of None
protective circuit phase values
SCPD in the incoming functional unit 9.3.2 According to local Yes / No
requirement installation
conditions
Co-ordination of short-circuit protective 9.3.4 According to local MNone
devices including external short-circuit installation
protective device details. conditions
Data associated with loads likely to 9.3.2 No loads likely to None
contribute to the short-circuit current make a significant
contribution
allowed for
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Type of protection against electric 8.4.2 Basic protection According to
shock — Basic protection (protection local
against direct contact) installation
regulations
Type of protection against electric 843 According to local | Automatic
shock - Fault protection (protection installation disconnection
against indirect contact) conditions of supply /
Electrical

separation /
Total insulation

Location type

heavy pollution, corrosive environment,
strong electric or magnetic fields,
fungus, small creatures, explosion
hazards, heavy vibration and shocks,
earthquakes)

35814 82 Manufacturer’'s Indoor /
standard, cutdoor
according to
application
Protection against ingress of solid 822,823 Indoor {enclosed): | IP 00, 2X, 3X,
foreign bodies and ingress of water IP 2X 4X, 5X, 6X
Outdoor {(min.): After removal
|1P 23 of removable
parts:

As for
connected
position /
Reduced

protection to
manufacturer's
standard
External mechanical impact (1K) 8.21,10.2.8 None None
Resistance to UV radiation {applies for 10.2.4 Indoor: Not None
outdoor assemblies only unless applicable.
ifi herwi
specified otherwise) Outdoor:
Temperate climate
Resistance to corrosion 10.2.2 Normal None
Indoor/Qutdoor
arrangements
Ambient air temperature — Lower limit 711 Indoor: =5 °C None
Qutdoor: =25 °C
Ambient air temperature — Upper limit 714 40 °C None
Ambient air temperature - Daily 7.1.1,92 35°C None
average maximum
Maximum relative humidity 7.1.2 Indoor: 50 % sat None
40 °C
Outdoor: 100 % at
25°C
Pollution degree (of the installation 713 Industrial: 3 1,2,3, 4
environment)
Altitude 7.1.4 <2000m None
EMC environment (A or B) 9.4,10.12, AlB A/B
Annex J
Special service conditions (e.g. 7.2, 8.5.4,9.3.3 | No special service None
vibration, exceptional condensation, Table 7 conditions

Manufacturer's

Type 33,58 Various e.9.
standard floor standing /

wall mounted

Stationary/Movable 3.5 Stationary Stationary f

movable
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Maximum overall dimensions and 5.6,6.2.1 Manufacturer's None
weight standard,
according to
application
External conductor type(s) 88 Manufacturer's Cable / Busbar
standard Trunking
System
Direction(s) of external conductors 8.8 Manufacturer's None
standard
External conductor material 8.8 Copper Copper/
aluminium
External phase conductor, cross 8.8 As defined within None
sections, and terminations the standard
External PE, N, PEN conductors cross 8.8 As defined within None
sections, and terminations the standard
Special terminal identification 8.8 Manufacturer's None
standard

requirements

Maximum dimensions and weight of

6.2.2 10.25 Manufacturer's None
transport units standard
Methods of transport (e.g. forklift, 6.2.2,8.1.6 Manufacturer's None
crane) standard
Environmental conditions different from 7.3 As service None
the service conditions conditions
Packing details 6.2.2 Manufacturer's None
standard

Access to manually operated devices 8.4 Authorized
persons /
Ordinary
persons
Location of manually operated devices 855 Easily accessible None
Isolation of load installation equipment 8.4.2,84.33, Manufacturer's Individual /
items 8.4.6.2 standard groups / all

firad 2

T ek

Requirements related to accessibility in

None

hazardous live internal parts during
maintenance or upgrade (e.g. functional
units, main busbars, distribution

for protection
during
maintenance or
upgrade

8.46.1 Basic protection

service by ordinary persons;
requirement to operate devices or
change components while the
ASSEMBLY s energised
Requirements related to accessibility 8.46.2.2 No requirements None
for inspection and similar operations for accessibility
Requirements related to accessibility 8.46.2.3 No requirements None
for maintenance in service by for accessibility
authorized persons
Requirements related to accessibility 8.46.2.4 No requirements None
for extension in service by authorized for accessibility
persons

f functional units connection 851,852 Manufacturer's None
Method 0 standard
Protection against direct contact with 8.4 No reguirements None

busbars)

Rated current of the ASSEMBLY J
{amps}

Manufacturer's
standard,
according to
application

None
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Rated current of circuits /_ (amps) 5.3.2 Manufacturer's None
standard,
according to
application
Rated diversity factor 5.4, 10.10.2.3, As defined within | RDF for groups
Annex E the standard of circuits /
RDF for whole
ASSEMBLY
Ratio of cross section of the neutral 8.6.1 100 % None
conductor to phase conductors: phase
conductors up to and including 18 mm?
Ratic of cross section of the neutral 8.6.1 50 % (mzin. None
conductor to phase conductors: phase 16 mm*<)
conductors above 16 mm?

a

For exceptionally onerous applications, the user may need fo specify more stringent requirements to those in

the standard.

b In some cases information declared by the ASSEMBLY manufacturer may take the place of an agreement.
£ C1 BER
i) 5 3 5 o | EAERYZE | HHE
Tt 2 25 ffi R TH A & 7 5 5 o)
B ARG
SN 5.6~ 8.4.3.1 | ®EwpE 2 |TT/TN-C/TN-C
8.4.3.2.3 o A A S | -S / IT ~ TN-S
8.6.2~10.5~11.4 Sk
1% 7% 2B B (V) 3.8.9.1~5.2.1 ~ [EHFER - KZ| & 1,000
8.5.3 AR V(% 5t ) B
1,500V (E i)
e E R fff g% G 2 HERAHK I it 25 B Fe B
5.2.4~8.5.3-9.1 E /117101 / 1V
B R R 9.1 (NN NEc T i
+1,200 V
B E SE R fy (Hz) 3.8.12~ 55 | [REMZEER | HA/50 Hz/60
8.5.3 ~ #: Hz
10.10.2.3 ~
10.11.5.4
AN B e B K 11.10 B 7 g R 2 R i
Be &% - #EAFE 14 8E K 2N A R B HIE A
AE
¥4 % Y 25 % AE
A FE I F 2 TH HH 3.8.7 HER AR - i
B% EE R Lop(KA) E
o BE 7 FE HA &G B ER 10.11.5.3.5 i e Ay M E 2 ft
i 60 %
REEM E I 2 THHI MG 10.11.5.6 i e Ay M E 2 i
P& BB 60 %
A 1A T BE P “’“#%13 9.3.2 18 & M 22 3 /&
Z KR EEE EFES
(SCPD)
HEREREE W 9.3.4 18 & M 22 3 Eii
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8 BFE AN AE R A EES
5 45 B 41 A
Bl gEE AR E 9.3.2 fit & ik ] A Eiia
T BB 2 & R CASES
HEEM
¢ IEC 60364-4-41 %}
NBZ B ERRE
FrjeE B2~ R 38 8 = — |8.4.2 BRI E (- A
EAREHER 2 A
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&) %%
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17K A 7 P 2X 4X ~ 5X ~ 6X
BANRIK) © IP [ 5 b o] 8) =
23 2 1% -
BN ER AL
B /58S R
1 RE IR
3
ShER P M E B (IK)  8.2.1 ~ 10.2.6 |4 fitt
fif 25 b 4% % 57 (£ 4 [10.2.4 BN AEA - |®
FH A 2 A0 4 25 5 - -
3k 5 5 ) SXURE R
it gl 10.2.2 EHEENAE |
A A B &
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i = MH R E 7.1.2 2 A 0 40°C Wy By |4
50 %
2 Ah 25 CHE Ay
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Annex D
(informative)

Design verification

Table D.1 - List of design verifications to be performed

Clauses or

Verification options availzble

No. Characteristic to be verified Comparison with
subclauses Testing a reference Assessment
design
1 Strength of material and parts: | 10.2
Resistance to corrosion 10.2.2 YES NO NO
Properties of insulating 10.2.3
materials:
YES NO NO
Thermal stability 10.2.3.1
. YES NO YES
Resistance to abnormal heat 10.2.3.2
and fire due to internal electric
effects
YES NO YES
Resistance to ultra-viofet (UV) | 10.2.4
radiation
YES NO
Lifting 10.2.5 NO
YES NO NO
Mechanical impact 10.2.6
YES NO NO
Marking 10.2.7
2 Degree of protection of 10.3 YES NO YES
enclosures
3 Clearances 10.4 YES NO NO
4 Creepage distances 10.4 YES NO NO
5 Protection against electric 10.5
shock and integrity of
protective circuits:
Effective continuity between 10.6.2 YES NO NO
the exposed conductive parts
of the ASSEMBLY and the
protective circuit
Shert-circuit withstand 10.5.3 YES YES NO
strength of the protective
circuit
6 Incorporation of switching 10.6 NO NC YES
devices and components
7 Internal electrical circuits and 10.7 NG NO YES
connections
8 Terminals for external 10.8 NO NO YES
conductors
8 Dielectric properties: 10.9
Power-frequency withstand 10.9.2 YES NO NO
voitage
Impulse withstand voltage 10.9.3 YES NO YES
10 Temperature-rise limits 10.10 YES YES YES
11 Short-circuit withstand 10.11 YES YES NO
strength
12 Electromagnetic compatibility 10.12 YES NO YES
(EMC)
13 Mechanical operation 10.13 YES NO NO
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Annex E ffsx E
(informative) GH %)
Rated diversity factor EELSEMEE

E.1 General

All circuits within an AsSSEMBLY are individually capable of carrying their rated current, in
accordance with 5.3.2, continuously but, the current carrying capacity of any circuit may be
influenced by adjacent circuits. Thermal interaction can result in heat being imported from, or
exported to, circuits in close proximity. Cooling air available to a circuit may be at a
temperature well in excess of the ambient due to the influence of other circuits.

In practise, not all circuits within an ASSEMBLY are normally required to carry rated current
continuously and simultanecusly. Within a typical application the type and nature of loads
differ appreciably. Some circuits will be rated on the basis of inrush currents and intermittent
or short duration loads. A number of circuits may be heavily loaded while others are lightly
loaded or switched off.

To provide ASSEMBLIES in which all circuits can be operated at rated current continuoustly is
therefore unnecessary and would be an inefficient use of materials and resources. This
standard recognises the practical requirements of ASSEMBLIES through the assignment of a
rated diversity factor as defined in 3.8.11.

By stating a rated diversity factor, the ASSEMBLY manufacturer is specifying the ‘average’
loading conditions for which the ASSEMBLY is designed. The rated diversity factor confirms the
per unit value of rated current to which all the outgoing circuits, or a group of outgoing
circuits, within the ASSEMBLY, can be continuously and simultaneously loaded. In ASSEMBLIES
where the total of the rated currents of the outgoing circuits operating at rated diversity factor
exceeds the capacity of the incoming circuit, the diversity factor applies to any combination of
outgoing circuits used to distribute the incoming current.
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E.2 Rated diversity factor of an ASSEMBLY

The rated diversity factor of an ASSEMBLY is sbecified in 5.4. For the typical ASSEMBLY shown
in Figure E.1, examples of the multitude of loading arrangements for a diversity factor of 0,8
are given in Table E.1 and shown in Figures E.2 to E.5.

E.3 Rated diversity factor of a group of outgoing circuits

In addition to stating the rated diversity factor for a complete ASSEMBLY, an ASSEMBLY
manufacturer may specify a different diversity factor for a group of related circuits within an
ASSEMBLY. Subclause 5.4 specifies the rated diversity factor for a group of outgoing circuits.

Tables E.2 and E.3 give examples of a diversity factor of 0,9 for a section and subdistribution
board within the typical ASSEMBLY shown in Figure E.1.

B2 HEMZHEE S HERE
HEMZHEZHREREHER 5.4 F - HRE E.1 i MAIHLE R > 5% E.1

KB E.2 Z[E E.5 FIHEF 2 L RIERE L 0.8 Z & #KEC & [ & §

E3 SRRt < B E Z RN &
Br 7St B REHHARERECHE S RERBEZI - SHHHERAN - HAHMEMER
HEBHEMEoIRERNRZZRERE - 5.4 RE-BHHENRERZHEEZ K
AR -
STEE El s BIEERN ZEBE N XECENR > & B2 & E3 ZH{SHEM
IR B 0.9 2 &

D1400 A
B1 800 A C1630A

A118600A
Incoming

C2200 A

B2 400 A

1 C3200A

C4 200 A

\ C5 200 A

B3 400 A

P2ato D2d
Each 100 A

Section A Section B Section C Section D

Functional unit — Rated current (/) shown &

8 The rated current of the functional unit (the circuit) in the ASSEMBLY may be less than the rated current of the
device.

Figure E.1 ~ Typical ASSEMBLY




D1400A

B1 800 A C1630A

A11600A
Incoming

C2200A
B2 400 A

1 C3200A

C4200 A

\ C5200 A

B3 400 A

D2a to D2d
Each 100 A

Section A Section B Section D
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L E1 FHESHEMAE A 0.8 2405 W1y & & & 5
I BE M B T Al Bl B2 B3 Cl1 C2 C3 Cc4 Cs5 D1 | D2a | D2b | D2¢ | D2d
BT (A)
T 68 M B T
~BEER
(ia)/ﬂt 1,600| 800 | 400 | 400 | 630 | 200 | 200 | 200 | 200 | 400 | 100 | 100 | 100 | 100
(Zn)
(288 E.1)
%E\i g1 1,600 640 | 320 | 320 0 160 | 160 0 0 0 0 0 0 0
%t% |E E.2
y A 136
Vl& P 2 1,600| 640 0 0 504 0 0 0 320 0 0 0 0
Bk |IE E.3 (a)
0.8 |4 456
>4 ﬁET§”31,600 0 0 504 | 160 | 160 | 160 | 160 0 0 0 0 0
= E.4 (a)
%jél:l[:l[j e
& 3 4
HWE | 136
.. | B E.5]1,600| o0 0 0 504 | 160 | 160 0 320 | 80 80 80 80
Y #i (a)
Bl
HO fREERKBKEHEEER 2 FHER -
® BTN IAEMETT(BERNECER T/ R EEHEEER -
[1600 A] [320 A] [0A) [0 Al
[1280 A] 320 Al [0A]
D1
C1630 A oA
B1800 A [0 Al
[640 A] -\ [0 A] \
D2
At -
1600 A
[1600 A] ‘
Incoming C2200A
B2 400 A [160 A) '\
[320 A] -.\ Difp|iD|lD
C3200A 2212 || 2
[160 A] "\ altb ]l c|ld
C4 200 A
B3 400 A A -.\ " !
320 A '.\.
[ ] C5200 A
[0A] -.\ D2a to D2d
Each 100 A [0 A]
Section A Section B Section C Section D

Actual loading is indicated by the figures in brackets e.g. [640 A].
Busbar section loading is indicated by the figure in brackets e.g. [320 A].

Figure E.2 — Example 1: Table E.1 — Functional unit loading for an ASSEmMBLY
with a rated diversity factor of 0,8

btE 7 R 50 73

E.2 &l 1

PR ENI-HESK

HEEHALUERAZHBHTE
FEEGDERAN 2 BT iER

(U

gl

PR B 0.8 2 4 & My sE M

[640 A]
D [320 A]

EIN=E
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E.3

E.4

[1600 A]

[960 A]

{320 A]

[0 Al

[640 A]

B1800 A
[640 A]

Al

1600 A

[1 600 Al
Incoming

$

[640 A]

C1630A
504 A]

[320 A]

D1
400 A
[320 A]

B2 400 A
[0 A]

-

L C2200 A

[136 A]

oA

C3200A

B3 400 A
[0A]

BN

10 A]

C4200A

C5200A
[0A]

D2a to D2d
Each 100 A [0 A}

Section A

Section B

Section C

Section D

Actual loading is indicated by the figures in brackets e.g. [640 A].
Busbar section loading is indicated by the figure in brackets e.g. [320 A].

Figure E.3 — Example 2: Table E.1 — Functional unit loading for an ASSEMBLY
with a rated diversity factor of 0,8

HREAEALESREAN Z 8T IER > Bl 0 [640 A]
BERBEED > B A LIS RN 2 B 57 > B ¢ [320 A]

#HPl2: REI-BHESHEERKR 0.8 ZHERAINEMEE THEK

[1 600 Al [1 144 A] [0 A] [0 Al
[456 Al [1144 A] [0A]
D1
400 A
B1800 A c1 S30A [0 A}
(456 A] -\ b (504 A] \
D2
A1 v —
1600 A
[1600 A]
Incoming
C2200 A
B2 400 A ™ 1160 A} "\
| [0 A] -Q\
C3200A
=160 A] '.\
C4200A
|
B3 400 A [160Al -.\
— 1 Al -.\
o 05 2004 D2a to D2d
[160 Al \ Each 100 A[0 A]
Section A Section B Section C Section D

Actual loading is indicated by the figures in brackets e.g. [640 A].
Busbar section loading is indicated by the figure in bracksts e.g. [320 A].

Figure E.4 — Example 3: Table E.1 — Functional unit loading for an ASSEMBLY
with a rated diversity factor of 0,8

HEAE AN Z87IE7R > #l 0 [640 A]
BERBEE > B A LERAN 28T HE

Bl = [320 A]
#HPI3: REI-BHESHEERKR 0.8 ZHERINEMEE THEK
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[1 600 A] {1600 A] [640 Al [0 A]
[0 A] [960 A] [640 A}
D1
B1800A C1 g
s 630 A [320 A]
'\ (504 A] \ ,
D2
400 A —
Al [320 A]
1600 A
[1 600 Al ]
Incoming 1 C2 200 A
B2 400 A [160 A] \
[0 A] '.\
C3 200 A
[160 A]
C4 200 A
B3 400 A eI \
[0A] '\ :
Ch200A
[0 A} D2ato D2d
Each 100 A [80 A]
Section A Section B Section C Section D

Actual loading is indicated by the figures in brackets e.g. (640 Al
Busbar section loading is indicated by the figure in brackets e.g. (320 Al

Figure E.5 — Example 4: Table E.1 — Functional unit loading for an ASSEMBLY
with a rated diversity factor of 0,8

HREAE AL Z 8T IER > Bl 0 [640 A]
BERBEED > B A LIS RN 2 B 57 > B ¢ [320 A]

ES5 #pl4: REI-BEZHEMERNTL 0.8 ZHERNINEMEHEITARK
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Table E.2 - Example of loading of a group of circuits (Section B - Figure E.1)
with a rated diversity factor of 0,9

Distribution busbar
Functional unit B1 B2 B3
Section B

Current (A)
Functional unit — Rated current () 1440°2 800 400 400

Loading = Group of circuits with a 1440 720 360 360
rated diversity factor of 0,9

a

Minimum rated current to supply the connected functional units at the RDF (0,9).

XRE2 WESHUEREA 0.9 ZEREHDB K —E E.1)RY & ##H5

Ty RE M B T B & I it k Bl B2 B3
B E&
BT (A)
DigEME BT — B E &E K (1) 1,440 @ 800 400 400

B -HEZREERER
0.9 Z B A4

1,440 720 360 360

AN HMESHRMERNB R 09K HECHEE ZEMLE TNR/NEEER

Table E.3 - Example of loading of a group of circuits {Sub-distribution board -
Figure E.1) with a rated diversity factor of 0,9

Functional unit D2 D2a D2b D2c D2d

Current (A)

Functional unit - Rated current ) 3602 100 100 100 100

Loading — Group of circuits with a 360 90 90 90 90
rated diversity factor of 0,9

a

Minimum rated current to supply the connected functional units at the RDF (0,9).

X E3 WELSHEUERER 0.9 ZEREHREER — B E.1)AY & & & 5

Ty RE M B T D2 D2a D2b D2c D2d
B (A)
HEEM BT — HEE R U,) 360 a 100 100 100 100

B -HEZREERER
0.9 Z B A4

360 90 90 90 90

AN HMESHRMERB R 09K HECHERE ZEMEE TNR/NEEER

E.4 Rated diversity factor and intermittent duty

The dissipated heat of circuits built from components with Joule losses is proportional to the
true r.m.s value of the current. An equivalent r.m.s current representing the thermal effect of
the real intermittent current can be calculated by the formula given below. This enables the
thermal equivalent true r.m.s current (7o) in case of intermittent duty to be determined and
thus the permissible load pattern for a given RDF. Care should be taken with ON-times >
30 min since small devices could already reach the thermal equilibrium.
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E.4 HEZHEMHNEKETKTE

DIAEHBEZHMAEB Z B - HE HEHITMREMELE
B TTRERAREEEKERZABE > aTH T AXFEME - el AT

[ 8K 1T 5 < BB H A E Bﬁfﬂﬁ%h(m)&E% I RDF Z o] FFF A # A - H#
i I [E KR 30 min Z 05 08 0 R By /N 3 B T RE 2 B AP -

It
-k =D
! i 2 3
> [« it
2 2 2
I _ tl th+t2 th +t3 Xt3 Irms = ]12XI1+I§X!2+[§X13
e tL+t, +1 Hti e
= - 11 Starting time at current /4
ty B L 2 B s r2 Run time at current /o
3 Intervaltime at i3 =0
= > =
L§) ’?‘é/ﬁ I Zﬁ%@ 53 FlEﬁ #+ +13 Cycletime
1EC 1857711
ty B ;=0 I 2 [H b& I A
N Figure E.6 ~ Example of average heating effect calculation
L+t +t, {5 BRI R
E.6 P BA Ay e 5t B 2 #E

Intermittent load with start 0,55 0.5 s BH%a > [EEr & &
1,20

1,00
0,80

0,60

RDF

0,40

0.20

0 0,2 0.4 0.6 0,8 1 1,2
Relative ON-time SRR A

Figure E.7 — Example graph for the relation between the equivalent RDF and the
parameters at intermittent duty at r, = 0,5 s, I, = 7%, at different cycle times
@ E.7 REEER 6=0.5s L=7*L AEBEXET - %% RDF 82 87 Bl (h 1Y &
(4l
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Intermittent load F'EEJ %ﬁ E\ @Z

RDF

0 0,2 0,4 0,6 0.8 1 1,2
Relative ON-time AH BT E R R

Figure E.8 — Example graph for the relation between the equivalent RDF and the
parameters at intermittent duty at 7, = I, (no starting overcurrent)

E.8 RIS Li=1L T > %4 RDF B 2 8 7 B (% 09 6 {1
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W% F Annex_F
(normative)
(B E) . Measurement of clearances
2 = 3 (
EEEREECEERER and creepage distances 6

F.1 Basic principles

The width X of the grooves specified in the following examples 1 to 11 basically apply to all
examples as a function of pollution as follows:

Table F.1 — Minimum width of grooves

Minimum values of width X
Pollution degree of grooves
mm

1 0,26
2 1.0
3 1.5
4 2,5

8  This Annex F is based on |IEC 60664-1:2007.

5 © A B §% 4 ik 2 TEC 60664-1:2007 -
F.1 EXFHE
THEF 1 BE 1 FAARERENEE X AR EEMARRAGE - K5
I 2 BHE -
x*F1 BEZERDNEE

TR E R B 2R E X Wi/NME
1 0.25
2 1.0
3 1.5
4 2.5

If the associated clearance is less than 3 mm, the minimum groove width may be reduced to
one-third of this clearance.

The methods of measuring clearances and creepage distances are indicated in examples 1 to
11. These examples do not differentiate between gaps and grooves or between types of
insulation.

Furthermore:

— any corner is assumed to be bridged with an insulating link of X mm width moved into the
most unfavourable position (see example 3);

— where the distance across the top of a groove is X mm or more, a creepage distance is
measured along the contours of the grooves (see example 2);

— clearances and creepage distances measured between parts moving in relation to each
other are measured when these parts are in their most unfavourable positions.

HAHB N 2= H RN 3 mm > AI&R/NEBRE o EEILEHERZ 1/3 -
AR ENZ=HEER S mERELTTE  WER | Z&E6 11 Fron - EE@AILR
6 75 ] B B O A Bl 2@ 45 A 5 -

FESE -

— ETAEEEREEES ZERAMUEZ X mm TAYE &8 TERERE 3) -

B
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— EHEMEHN ZERAE Xmm DL ER GEEZHEEN S mERERED 2)-
— AR ZHAER B &AM E R 2T 2 A 8 PR R R e
[ ¥E A

F.2 Use ofribs
Because of their influence on contamination and their better drying-out effect, ribs
considerably decrease the formation of leakage current. Creepage distances can therefore be

reduced to 0,8 of the required value, provided the minimum height of the ribs is 2 mm, see
Figure F.1.

F.2 M2 fEH
HRMESRZZER B AREZZEBER  MAEEERRER 2K -
b MR Z /N EE R 2 mm o HS M EEAT RER 2 ERE 2 0.8 S 0EE F.1 -

=) ==
% BINEE
AN A5 2 mm
Minimum width of base

%@@Z%E%&ﬁ? according to mechanical
T%EWE Zg;ﬁ - requirem?ants eranes

F.1 (a) Rz =0 &l Figure F.1 a) — Measurement of ribs: examples

Minimum
height
of 2mm

’.’ ™y
e ¥ %
e

LA

%
&

o
25

e
S

e

S
SR
%Y :
S0
5%

e
KK,

5
55
byl
5%
56585

&
byt
pe!

L

Rl - BEot P B B B AR R /NS X mm Condition: This creepage distance path includes a
paraliel- or converging-sided groove of any

ZAE AR 5 FE Y S A7 0 B U sk R G A depth with a width less than X mm.

: = 3 =[S Bl .
A - BB R 2 &R B 7 = 000 e Rule: Creepage distance and clearances are
. measured directly across the groove as shown.
B 7E E R

F.1 (b) &5 1 Figure F.1 b) - Example 1

B - S B R O E R E E N KA Condition:  This creepage distance path includes a
parallel-sided groove of any depth and

X mm 7 AF o] 5 B By SE 1T I G fE o equal to or more than ¥ mm,
A - HEES A “HYE” EE o JSEES Rule: Clearance is the ‘“line-of-sight” distance.
Creepage distance path follows the contour of
B A8 {0 1 25 O B i

F.1 (c) #ifl 2 Figure F.1 ¢} - Example 2
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AT AT
RSN 4

et - IO EEEB R SEERE AR X mm
Z VIEHERM -
AT - Z=fE PR Ay CAH AR FEBE o 0 A BE A
BEASHOLFE SR > HOL X mm 2
WK BN Z EE T LN VR
F.1 (d)

f 3

R o It PE B R AR A -
FA] : EEERE M LT 2 REERBE -
ot T BE Bl B 1S (RO 2 I e R

F.1 (e) #ifl 4
<X'mm <X mrm

Rl - LSRR E U R T ER G 2
R EBEEEMNZZE/NR X
mm o

MAI G B R RS AR R
&7 FEEE

F1(0) &l s

T A ATOTAT,
St

Condition: This creepage distance path includes a
V-shaped groove with a width greater than
X mm

Rule: Clearance is the ‘“line-of-sight’ distance.

Creepage distance path follows the contour of
the groove but *short-circuits” the bottom of the
groove by X mm link.

Figure F.1 d) - Example 3

Condition:  This creepage distance path includes a rib.

Rule: Clearance is the shortest air path over the top of

the rib. Creepage path follows the contour of the

rib.
Figure F.1 e) - Example 4
<Xmm <X mm
Condition: This creepage distance path includes an

uncemented joint with grooves less than
X mm wide on each side.

Rule: Creepage distance and clearance paths are the

“line-of-sight” distance shown.

Figure F.1 f) — Example 5
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i ) [ e e P o A ] s e ey
[ — P A A ] e 8% a

S 577l =
i . L KR EUELRTEBESE Condition: This creepage distance path includes an
Ok £+ L T BE Bl B 1€ 04 O = uncemented joint with grooves equal to or
HEMESMZEESZN K AR X more than X mm wide on each side.
mm o Rule: Clearance is the ‘line-of-sight” distance.
Creepage distance path follows the contour of
FA] - ZEE RN “H4R7 FEEE - 5 A e Rk Ll E T
Et% /E_ié T/%:Q jI}:ll- e 5§ *% %ﬁ E‘E o Figure F.1 g) - Example 6
F.1(g) #Bl6
=X mm <X mm ..Eim_’ <F£1£1
— e [ B — T e [tk sl ahpad -’ g, ' e o]
o : UL Bl 1 4% 5] 15 B2 o ) Condition: This creepage distance path includes an
fRAF - Lo EE MR C SR T HE AR uncemented joint with a groove on one side
e 2 Ry A less than ¥ mm wide and the groove on the
HEBEMERS | ZHENMR X other side equal to or more than X mm
ope 5 wide.
mm- H 78 H A 2 TR L e R X
Rufe: Clearances and creepage distance paths are as
mm o shown.
LRI @ 2= [ BB g K L5 i PR A B S A B BT R e Figure F.1 h} ~ Example 7

F.1(h) #E617

2z © O3 o Bz & W E FEEE 0 /N Condition:  Creepage distance through uncemented
fi& £+ i R T IHE B IR 2 joint is less than creepage distance over

BE 77 205 PE - barrier.

peey kY = y— = . H . *
MRS AfEE: P VRO EEESE Rule t(())lse;rfatr:]zebl:rtr?:rshortest direct air path over the

7 @

HY

AL

|

{ o

wa
O
™

Figure F.1 i) ~ Example §
F.1 (i) #ifl 8
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Rt - SR ST AL B A B MR R AT
I & -
AR 22 P B R Ot T R B S T A0 TR

F1(G) #6019

=xmm

PR - R ST G AR B U] A BE R A R PR OK %
WmATIAE & -
AR - & i P B E Y X mm R o Ot i R A
Z B BRI IR ST B -
F.1 (k) #fl10

Condition: Gap between head of screw and wall of
recess wide enough to be taken into
account,

Rule: Clearances and creepage distance paths are as

shown.

Figure F.1 j) - Example 9

=xmm

Condition: Gap between head of screw and wall of
recess too narrow to be taken into account.
Rule: Measurement of creepage distance is from

screw to wall when the distance is equal to
X mm.

Figure F.1 k) — Exampie 10
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N e

vvvvvvv TR 'v‘v’r‘v"’v‘rvv—mv‘-‘v
asetelodelateletelololetelels
Nttt e et
olereletateretetelotels

vvvvvvv

50

2= [H BE B £y d+D
b Tl BE B R By d+D

F1 () &Epl 11
————— 2% fi] B
F.1 Bz &H &6

Do 0 82 7 Pt 2 P g P, 2 e o P
oo e e .

SRR KRR ololetelel

SRS S5
olS et ttatetetetetets!

C’ Floating part
Clearance is the distance d + D
Creepage distance is alsod + D

Figure F.1 1} — Example 11

Clearance

Creepage distance

Figure F.1 — Measurement of ribs

Annex G
(normative)
Correlation between the nominal voltage of the supply system
and the rated impulse withstand voltage of the equipment?

This annex is intended to give the necessary information concerning the choice of equipment
for use in a circuit within an electrical system or part thereof.

Table G.1 provides examples of the correlation between nominal supply system voltages
and the corresponding rated impulse withstand voltage of the equipment.

The values of rated impulse voltage given in Table G.1 are based on 4.3.3 of |IEC 60664-
1:2007. Further information about criteria for the selection of an appropriate overvoltage

category and overvoltage protection (if necessary) is given in IEC 60364-4-44:2007, Clause

443,

It should be recognized that control of overvoltages with respect to the values in Table G.1
can also be achieved by conditions in the supply system such as the existence of a suitable

impedance or cable feed.

7 This annex is based on Annex H of IEC 650947-1:2007.

ff 8% G
(B E)
HEBAG ERERERH X EEHRWER MK 7
K st AMBRERFE L LEEN DIREERLAANHEZHANZEEAREN -

RCIEHEMERAGERAEHIE XFHHTCHRER 2B ARG -

% Gl iR 2B EH B BB EA DL IEC 60664-1:2007 2 4.3.3 KR - AR EREHE
i BE R 0 e it BE R R RE (G R b IR ) 2 HE R Ay #E — 20 A 0 A1 IEC 60364-4-44:2007

55 443 6 T -

HEERAER Gl ZESTE 2 BERES > Sl EHERAKW - FEE S ZHEHTHK

BHE )P R ARE -

L) AR 8% M #8 TEC 60947-1:2007 2 Fff §% H
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Table G.1 ~ Correspondence between the nominal voltage of the supply system and the equipment rated impulse withstand voltage

Nominal voltage of the supply system Preferred values of rated impulse withstand voltage
(< rated insulation voltage of the equipment) (1,2/50 pus) at 2 000 m
\Y kV
. Overvoltage category
Maximum value of
rated operational v 11 H I
voitage to earth, - P A
a.c. r.m.s. Origin of | Distribution Load Specialty
or d.c. installation | circuit level | (appliance, | protected
" : 1
v I A .| — | casloment) | feve
:/ \: level
AC r.m.s. AC r.m.s. ~ | AC r.m.s. or d.c. |AC r.m.s. or d.c.
50 - & 12,5, 24, 25, 1,5 0,8 0,5 0,33
30, 42, 48
100 66/115 66 60 - 2,5 1,5 0.8 0,5
150 120/208 115, 120 110, 120 220-110, 4 2,5 1,5 0,8
127/220 127 240-120
300 220/380, 230/400 220, 230 220 440-220 6 4 25 1,5
240/415, 260/440 240, 260
2771480 277
600 3471600, 380/660 347, 380, 400 480 960-480 8 6 4 2,5
400/690, 415/720 415, 440, 480
480/830 500, 577, 600
1000 - 660 1000 - 12 8 6 4
690, 720
830, 1 000
%G1 B R K 2 RS B B 8 E il B B B A
CENZENS I vt J72 2,000 m FEEE E TR EEER(1.2 50 ps)
AR (<SERH  HE T AE L ) 2
W i FE R
Bl v 11 1 I
=Vl /k LG | BCEE | AR(E | Rl
HHEE N r— —r— | EEE | B | 53 | #2A
. ) AL . S S
RECER | fesvers | HOEH)
50 — — 12.5, 24, — 1.5 0.8 0.5 0.33
25, 30, 42,
48
100 66/115 66 60 — 2.5 1.5 0.8 0.5
150 120/208 115,120 127 110, 120 220-110, 4 2.5 1.5 0.8
127/220 240-120
300 220/380 220 220 440-220 6 4 2.5 1.5
230/400 230
240/415 240
260/440 260
277/480 277
600 347/600 347, 380, 400 480 960-480 8 6 4 2.5
380/660 415, 440, 480
400/690 500, 577, 600
415/720
480/830
1,000 — 660 1 000 " 12 8 6 4
690,720
830, 1 000
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Annex H
(informative)

Operating current and power loss of copper conductors

The following tables provide guidance values for conductor operating currents and power
losses under ideal conditions within an ASSEMBLY. The calculation methods used to establish
these values are given to enable values to be calculated for other conditions.

Table H.1 — Operating current and power loss of single-core copper cables
with a permissible conductor temperature of 70 °C
{ambient temperature inside the ASSEMBLY: 55 °C)

Spacing at least one
cable{diamiter
oD o'e'e
Conductor arrangement i
Single-core cables in a Single-core cables, Single-core cables,
cable trunking on a touching free in air or spaced horizontally
wall, run horizontally. on a perforated tray. in free air
6 of the cables 6 cables
(2 three-phase circuits) | (2 three-phase circuits)
continuously loaded continuously loaded
Cross- Resistance Max. Power- Max. Power- Max. Power-
sectional | of conduc- | operating | losses per | operating | losses per | operating | losses per
area of tor at current conductor current conductor current conductor
conductor 20°C, Lax” P, I P, - P,
Ry ®
mm? me/m A W/m A W/m A Wim
1.5 121 8 0,8 9 1,3 15 3,2
2.5 7,41 10 0,9 13 1,5 21 3,7
4 4,61 14 1,0 18 1,7 28 4,2
& 3,08 18 1,1 23 2,0 36 4,7
10 1,83 24 1,3 32 2,3 50 5,4
16 1,15 33 1,5 44 2,7 67 6,2
25 0,727 43 1,6 59 3,0 89 6,9
35 0,524 54 1,8 74 3.4 110 7.7
50 0,387 85 2,0 90 3,7 134 8,3
70 0,268 83 2,2 116 4,3 171 9.4
95 0,183 101 2.4 142 4.7 208 10,0
120 0,153 117 2,5 165 5,0 242 10,7
150 0,124 191 5,4 278 11,5
185 0,099 1 220 57 318 12,0
240 0,075 4 260 6,1 375 12,7
a Values from |EC 60228:2004, Table 2 (stranded conductors).
b Current carrying capacity 13, for one three-phase circuit from IEC 60364-5-52:2009, Table B.52.4,
col. 4 (Method of installation: item & in Table B.52.3). £,=0,8 (item 1 in Table B.52.17, two circuits).
¢ Current carrying capacity 145 for one three-phase circuit from I1EC 80364-5-52:2009, Table B.52.10,
col. 5 (Method of installation: Item F in Table B.52.1). Values for cross-sections tess than 25 mm?2
calculated following Annex D of IEC 60364-5-52:2009. k,=0,88 (item 4 in Tabie B.52.17, two circuits).
d Current carrying capacity I3, for one three-phase circuit from IEC 50364-5-52, Table B.52.10, col. 7
(Method of installation: item G in Table B.52.1). Values for cross-sections less than 25 mm?2
calculated foilowing Annex D of IEC 60364-5-52:2000. {(k,=1)
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NI ERIEBAEH
s AN B ILILFEEMERZSETE > DEEMH ARG HEREE -

Al 1
< Hp

bt g% H
(B E)

HERZBRIEERKITRE KX

WZHBERET  AREERFERIIFREZEIIE A

T H1 HFoRFZEREE TOCTHHESLANISEEEE @ 55C) HEHESE Y %
VE & i B o R 48 2k
o — EipEE/D 1 fREE
B
el | RS --
/00,000 P
O OO
HEE®E FHH
2% &, 1 7K S 1 B
Hem> | 20C°F N FEE | xK%E | BEE AR | BEE
; H LR B, T s B, T s EE s
HEE | EEY | (FER B | FER | BBz | fFER | B2
B [H Imax RIE R Tnax RIE R Tnax 9 RIF %
Ry @ P, P, P,
mm? mQ/m A W/m A W/m A W/m
1.5 12.1 8 0.8 9 1.3 15 3.2
2.5 7.41 10 0.9 13 1.5 21 3.7
4 4.61 14 1.0 18 1.7 28 4.2
6 3.08 18 1.1 23 2.0 36 4.7
10 1.83 24 1.3 32 2.3 50 5.4
16 1.15 33 1.5 44 2.7 67 6.2
25 0.727 43 1.6 59 3.0 89 6.9
35 0.524 54 1.8 74 3.4 110 7.7
50 0.387 65 2.0 90 3.7 134 8.3
70 0.268 83 2.2 116 4.3 171 9.4
95 0.193 101 2.4 142 4.7 208 10.0
120 0.153 117 2.5 165 5.0 242 10.7
150 0.124 191 5.4 278 11.5
185 0.0991 220 5.7 318 12.0
240 0.0754 260 6.1 375 12.7
5 S8 IEC 60228:2004 % 2 7 A (FE A 2 o

® ZiHEK B

WAEEEE Lo 3 H IEC 60364-5-52:2009 3% B.52.4 55 4 §f{ (%

P53k T £ B.52.3 5 61H) - k,=0.8 (% B.52.17 % 1715 > 2 {HEK) -
© ZHHERKZERARAE Lo HAH IEC 60364-5-52:2009 % B.52.10 45 5
BE7705 % B.52.1 5 FIH) © k,=0.88 (¥ B.52.17 55 4 I > 2 {HEK) -
@O S HHERZ ERRBA R Ly HAH IEC 60364-5-52 % B.52.10 & 7 (% %
F73E T # B.52.1 55 G IF) - BEME /NP 25 mm® &R IEC 60364-5-52:2009

(%

fff &% D

st & (ko=1) -
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Imax = Iao Xy Xk Py = Py x Rop xli+ ax (7, ~20°C)]

where

ky  reduction factor for air temperature inside the enclosure around the conductors
(IEC 60364-5-52:2009, Table B.52.14)
k4 = 0,61 for conductor temperature 70 °C, ambient temperature 55 °C
k4 for other air temperatures: see Table H.2;

ko reduction factor for groups of more than one circuit (IEC 60364-5-52:2009, Table
B.52.17) ;

o temperature coefficient of resistance, o = 0,004 K-*;
«  conductor temperature.

Table H.2 — Reduction factor & for cables with a permissible conductor temperature
of 70 °C (extract from 1EC 60364-5-52:2009, Table B.52.14)

Air temperature inside Reduction factor
the enclosure around ky
the co?ductors

20 112
25 1,06
30 1,00
35 0,94
40 0,87
45 0.79
50 0,71
65 0,61
60 0,50

NOTE If the operating current in Table H.1 is converted for other air temperatures using the reduction factor kys
then also the corresponding power losses must be calculated using the formula given above.

Lo =Loxk xk, P =I> xRyx[1+ax(T,—20°C)]
Ao ko HEEE 2 FER RN E R ORE Z 4 B (IEC 60364-5-52:2009 %
B.52.14) - MEERE 70°C ~ A EREE SSTHE - k=0.61: AR H 7= &R
EWZ k> SE%E H2 -
ky » #EE 1 {E B > 4 R 8 (IEC 60364-5-52:2009 3% B.52.17) «
o BEFHZREHE 0 0=0.004 K-
T, HEHE -

*H2 uEFFZEMREER T0CH S8 2 4 8N 8k (F$k B IEC 60364-5-52:2009

% B.52.14)
HRBEZAEEANTERRE & R A B

(¢ k,

20 1.12
25 1.06
30 1.00
35 0.94
40 0.87
45 0.79
50 0.71
55 0.61
60 0.50

W5 EEMAGERRE LA ERE H1 ZRERR > AR A Bt
AR EHHEZ I RB L -
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i g% 1 Annex |
£5) (Void)
Bf % J Annex J
(normative)
(B E) _ o
B (EMC) Electromagnetic compatibility (EMC)

J.1 General

The subclause numbering within this annex aligns with that of the body of the standard.

J.1 —p%
AU 8F 2 B R4 IF > BRI S EE RN 2 8R4I -
J.2  Terms and definitions

For the purposes of this annex, the following terms and definitions apply. (See Figure J.1)

J2 ABERER
HHATIIHELERSRE I -

J.3.8.13.1

port

particular interface of the specified apparatus with external electromagnetic environment
J.3.8.13.1 & (port)

FrE s BN B B IR IR Z R AU R R /D -

FEREIE  Enclosure port

AFR(EEDIER

Signal (cable) port

BIIRGIMER)

Power port (a.c./d.c.)

i

Apparatus

ThREM R

Functional earth port

Figure J.1 — Examples of ports

I iRl

J.3.8.13.2
enclosure port

physical boundary of the apparatus through which electromagnetic fields may radiate or
impinge on

J.3.8.13.2 F5fE1E (enclosure port)

REZEBESR ZRLEBFRTEERGEN B EE -

J.3.8.13.3
functional earth port

port other than signal, control or power port, intended for connection to earth for purposes
other than electrical safety

J.3.8.13.3 IHAE M #F H 1R (functional earth port)

Ao~ EHSE RN 2R HAEREBERLEWRINZ R - (F R E
BZH -
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J.3.8.13.4
signal port ' _
port at which a conductor or cable intended to carry signals is connected to the apparatus

NOTE Examples are analogue inputs, outputs and control lines; data busses; communication networks etc,
[3.4 of IEC 61000-6-1:2005]
J.3.8.13.4 = 9§12 (signal port)
KB SR ESETEREERHEH IR
W% B AR A - B RS - BIRE - EAEEKE -
[IEC 61000-6-1:2005 ~ 3.4]

J.3.8.13.5

power port _ ) _
port at which a conductor or cable carrying the primary electrical power needed for the

operation (functioning) of an apparatus or associated apparatus is connected to the apparatus
J.3.8.13.5 TE JJiE (power port)
R BB R IR F R TR EHE B E R E
218 -

J.9.4 Performance requirements

i

AT E R

&

J.9.4.1 Generai

For the majority of AssEmBLIES applications falling within the scope of this standard, two sets

of environmental conditions are considered and are referred to as

a) Environment A;

b) Environment B.

J.9.4 EREEK

J.9.4.1— &
AREHEAEEANZ KL HHELERIEN > B8 2HBHEESE - WESHAOT -
(a) IREF A -
(b) 3R4E B -

Environment A: relates to a power network supplied from a high or medium voltage
transformer dedicated to the supply of an instailation feeding manufacturing or similar plant,
and intended te operate in or in proximity to industrial locations, as described below. This
standard applies also to apparatus which is battery operated and intended to be used in
industrial locations,

The environments encompassed are industrial, both indoor and outdoor.

Industrial locations are in addition characterised by the existence of one or more of the
following exampies:

— industrial, scientific and medical (ISM) apparatus (as defined in CISPR 11);

- heavy inductive or capacitive loads are frequently switched:;

— currents and associated magnetic fields are high.

NOTE 1 Environment A is covered by the generic EMC standards tEC 61000-5-2 and IEC 61000-6-4.
BRI A B BPT S 2 G A o S BB (DL D g it BR v BB R BN R AR S
BEIJHEBEAR  BMARAEN TR 2 T2 & o 5 5 2T 8 0F - AR 22 TR
LB EEE B AR TG 2 st -

FTBEGZRE L TEMN  BEEAREBIWE -
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TS IMRDUT 51 1 fE B % f8 &6 5] 2 17 76 #f 2 H R i

— L3 - B2 KBS (ISM)a% i (W1 CISPR 11 fiE ) -

-~ EHERKHESAHHEEIH® -

— B REE S 2 g

% 1.3 A B & 1IEC 61000-6-2 & IEC 61000-6-4 % —f EMC & % o o

Environment B: relates to low-voltage public mains networks or apparatus connected to a
dedicated DC source which is intended to interface between the apparatus and the low-
voltage public mains network. It applies also to apparatus which is battery operated or is
powered by a non-public, -but non-industrial, low voltage power distribution system if this
apparatus is intended to be used in the locations described below.

The environments encompassed are residential, commercial and light-industriai locations,
both indcor and outdocr. The following list, although not comprehensive, gives an indication
of locations which are included:

— residential properties, for example houses, apartments;
- retail outlets, for example shops, supermarkets;
~ business premises, for example offices, hanks;

— areas of public entertainment, for example cinemas, public bars, dance halls: outdoor
locations, for example petrol stations, car parks, amusement and sports centres;

- light-industrial locations, for example workshops, laboratories, service centres.

Locations which are characterised by being supplied directly at low voltage from the public
mains network are considered to be residential, commercial or light-industrial.

NOTE 2 Environment B is covered by the generic EMG standards IEC 61000-6-1 and IEC 61000-8-3.

The environmental condition A and/or B for which the ASSEMBLY is suitable shall be stated by
the ASSEMBLY manufacturer.

RIEB MERESHNERERIBERALEENRHEARN ZEARAEHR

AR EABREBRASBE D@ A E L TEANEREXZRE > NEXK

WHEREMNRN TG - BHRUIEAHK(EIELE)VERERLE 2 S MHE

L e

FTEGZRELET BHEXNELE UEEAREINGEE - T RFEREZ

fr B 57~ - HEZRAL IR S & -

- EEBE&E 0BT 0H-

— ZTEMIE - B 5w - 8w e

— FEGRT O B A E - T o

— DHBREE - fl c EE  AHEE - SFE C BINERET O B NUEES - F
B~ BEREH L -

— BIEE § IFEE - #BB=E > RBEPL -

P AHBENEZ RERERMER ARSI S hET HEE T

% 2. BHiE B &N IEC 61000-6-1 2 IEC 61000-6-3 & —f EMC fZ#h

HERMMEG ZBRERE A R/RERESERE B> BHAERLERMBET -

J.9.4.2 Requirement for testing

ASSEMBLIES are in most cases manufactured or assembled on a one-off basis, incorporating a
more or less random-combination of devices and components.
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No EMC immunity or emission tests are re

conditions are fulfilled: quired on final ASSEMBLIES if the following

a) the incorporated devices and components are in compliance with the requirements for
EMC for the stated environment (see J.9.4.1) as required by the relevant product or
generic EMC standard.

b) the internal installation and wiring is carried out in accordance with the devices and
components manufacturer's instructions (arrangement with regard to mutual influences,
cable, screening, earthing etc.)

In ali other cases the EMC requirements are to be verified by tests as per J.10.12.

J. 9425 5 2 Bk
ELZHBE T HELRGRERER ERENHE AEFRZ RV ZERA

(a) M a2 & KHEGFFEHEEEE LI —& EMC RS E ZBRIEH EMC #
k(%18 1.9.4.1) ¢
(b) IREERHAAHERME < RAE BTN LERLEREBEANHLTE &
G O - BEZ ) -
FERT A H A g > EMC ZRA MK J.10.12 Z 506G & 5% -
J.9.4.3 Immunity

J.9.4.3.1 ASSEMBLIES not incorporating electronic circuits

Under normal service conditions, ASSEMBLIES not incorporating electronic circuits are not
sensitive to electromagnetic disturbances and therefore no immunity tests are required.

J9.435EE

J.9.43.1 REFETERZEER
MRIEHEEMAFEAET  REETEBRZHEELH
BT U U -

J.9.4.3.2 ASSEMBLIES incorporating electronic circuits

]

BT R ORI R

Electronic equipment incorporated in ASSEMBLIES shall comply with the immunity requirements
of the relevant product or generic EMC standard and shall be suitable for the specified EMC
environment stated by the ASSEMBLY manufacturer. :

In all other cases the EMC requirements are to be verified by tests as per J.10.12.

Equipment utilizing electronic circuits in which all compenents are passive (for example
diodes, resistors, varistors, capacitors, surge suppressors, inductors) are not required to be
tested.

The ASSEMBLY manufacturer shall obtain from the device and or component manufacturer the
specific performance criteria of the product based on the acceptance criteria given in the
relevant product standard.

J.9.432 EFETERZEER
BERHEERNZE TR B/ GMHEERS—M#& EMC IR Hi i & %
ko HE#EGNHEELREEMEET 2R E EMC B -
FEFT A H A S g > EMC ZR AR J.10.12 Z 506G & 5% -
EAETEE &M HEANZHAENF /B E N 0 g - B - B

BEElH - BA S - RIS ES - BEES) > B AT EETAR -
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o

HEREMEERCEE R/ SEFRERENEER T EREER > &

A HI 4 DAAE B 22 L A 2 P 2 o Wi o A s B -
J.9.4.4 Emission

Rk

A

1.9.4.4.1 ASSEMBLIES not incorporating electronic circuits

For ASSEMBLIES not incorporating electronic circuits, electromagnetic disturbances can only be
generated by equipment during occasional switching operations. The duration of the
disturbances is of the order of milliseconds. The frequency, the level and the consequences of
these emissions are considered as part of the normal electromagnetic environment of low-
yoltage installations. Therefore, the requirements for electromagnetic emission are deemed to
be satisfied, and no verification is necessary.

J.9.4.45% 5

J9441 REFBETERZEE R
HnAkeAEFrERBZHER  BEWTEMEREDEEFEMUIREFERREZ
REELE THIZFEAFRHBHAEZED 2SS -  WEEH R - L E R
ROGHAHRERER I EEERBEN 50 - Wit - EWEHN 2 ERKE
Ry e HAHREETERE -

J.9.4.4.2 ASSEMBLIES incorporating electronic circuits

Electronic equipment incorporated in the ASSEMBLY shall comply with the emission
requirements of the relevant product or generic EMC standard and shall be suitable for the
specific EMC environment stated by the ASSEMBLY manufacturer.

ASSEMBLIES incorporating electronic circuits (such as switched mode power supplies, circuits
incorporating microprocessors  with high-frequency clocks) may generate continuous
electromagnetic disturbances.

For such emissions, these shall not exceed the limits specified in the relevant product
standard, or the reguirements of 1EC 61000-6-4 for environment A and/or IEC 61000-6-3 for
environment B shall apply. Tests are to be carried out as detailed in the relevant product
standard, if any, otherwise according to J.10.12.

J9442 EFETERZEER
BERHEHERANZE TRE  BHFEHEEGLE —K EMC EA Y % 5 5
KXo HIE@EGNHEE B SRS E 2R E EMC BIg -
ZHETEEWG - MABEABREXER A MFRMEMES Z B4
B TELSEEEWRTE -
BRI E A - HAEESHEEEER AT 2R - EEARE A 2
IEC 61000-6-4 ZE 3k /o B B 2 IEC 61000-6-3 ZE 3k - =k B Z8 f MH il &
o AR G5 A R ATl 2 77 2017 > S AIZHKR J.10.12 -

J.10.12 Tests for EMC

Functional L!nits within ASSEMBLIES which do not fulfil the requirements of J.9.4.2 a) and b)
shall be subjected to the following tests, as applicable.

The emission and immunity tests shalt be carried out in accordance with the relevant EMC
standard. However, the ASSEMBLY manufacturer shall specify any additional measures
necessary to verify the criteria of performance for the ASSEMBLIES if necessary (e.g
application of dwell times). .

J.10.12 EMC Z 55

HEMNZINEERETANG 1.9.4.2 (a) R (b)) Z Z3K - JEHET T 514 A Z 5l -
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0 R pUHE S B FE AR A B EMC AR AR 17 5 BR - 2R > B A b B > HIE S
B4 35 g 7 M AR E A RE A S O 2V RE R R P FE AT A FE (B (E R R

J.10.12.1 Immunity tests

J.10.12.1.1 ASSEMBLIES not incorporating electronic circuits

No tests are necessary; see J.9.4.3.1.

J.10.12.1 P B E R
J.10.12.1.1 REFETERBZHEM
AHEEEMAEE - 2K 19441

J.10.12.1.2 ASSEMBLIES incorporating electronic circuits

Tests shall be made according to the relevant environment A or B. The values are given in
Tables J.1 andfor J.2 except where a different test level is given in the relevant specific
product standard and justified by the electronic components manufacturer.

Performance criteria shall be stated by the ASSEMBLIES manufacturer based on the acceptance
criteria in Table J.3.

J.10.12.1.2 EFETERBZHE M
FEMAHBEER IR A B0 B #1738 - HEWR 1.1 R/EER 1.2 Fron > MHEFF
TE FE fn A5 B P 7R e BE T A 1 S A R R P R B 2 O [ e B A B BR S
HELBE R ERE I3 Z PR - BHMAERER -
J.10.12.2 Emission tests
J.10.12.2.1 ASSEMBLIES not incorporating electronic circuits

No tests are necessary; see J.9.4.4.1.

J.10.12.2 25 5% 5 B
J.10.12.1.1 REFETFERZEER

AHEEME MR - 201019441
J.10.12.2.2  ASSEMBLIES incorporating electronic circuits

The ASSEMBLIES manufacturer shall specify the test methods used, see J.9.4.4.2,
The emission limits for environment A are given in IEC 61000-6-4:2008, Table 1.
The emission limits for environment B are given in IEC 61000-6-3:2006, Tabie 1.

If the assembly incorporates telecommunication ports, the emission requirements of
CISPR 22, relevant to that port and to the selected environment, shall apply.

J.10.12.1.2 EFETERBZHE M
HERBEHmEERTEENZHARE - 2K J.9.44.2-
AR A Z 25T > 40 IEC 61000-6-4:2006 % 1 fiff /R -
ARAERIE B 2 & KR - 401 IEC 61000-6-3:2006 & 1 ff /R °
HHERGABREE > E#EA CISPR 22 Z 5 B3R > % TR BB K fr

EREZBRIEAR -
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Table J.1 — Tests for EMC immunity for environment A
(see J.10.12.1)

Type of test

Test level required

Performance
criterion ©

Electrostatic discharge immunity test
IEC 61000-4-2

+ 8 KV / air discharge
or + 4 kV / contact discharge

B

Radiated radio-frequency electromagnetic field
immunity fest
IEC 61000-4-3 at 80 MHz to 1 GHz and
1,4 GHz to 2 GHz

10 V/m on enclosure port

Electrical fast transient/burst immunity test
IEC 61000-4-4

+ 2 kV on power ports
+ 1 kV on signal ports including auxiliary
circuits and functional earth

1,2/50 us and 8/20 us surge immunity test
IEC 61000-4-5 ¢

+ 2 kV (line to earth} on power ports,
+ 1 kV {line to line) on power ports,
+ 1 kV (line to earth) on signal ports

Conducted radio-frequency immunity test
1EC 61000-4-6 at 150 kHz to 80 MHz

10 V on power ports, signal ports and
functional earth

immunity to power-frequency magnetic fields
IEC 61000-4-8

30 A/m P on enclosure port

\mmunity to voltage dips and mterruptlons
IEC 61000-4-11 ¢

30 % reduction for 0,5 cycles
60 % reduction for 5 and 50 cycles
»>95 % reduction for 250 cycies

oO0Ow

Immunity to harmonics in the supply
IEC 61000-4-13

No requirements

For equipment and/or input/output

Applicable oniy to apparatus containing devices s

Applicable only to mains input power ports.

usceptible to magnetic fields.

Performance criteria are independent of the environment. See Table J.3.

ports with a rated d.c. veitage of 24 V or less tests are not required.

11l BIEAZEWMHASNEBERAREZEIL10.12.1)
__ = B A = T 85 B 2 3R B i B M i S I
FRPENETEE AR +8kV/ ZEHRINE B
IEC 61000-4-2 By +4kV/ BEIKRE
B5 B i 4R 25 JH 0K B T 15 FrFEES R 10 V/m A
i A B
IEC 61000-4-3 }# 80 MHz & 1 GHz
% 1.4 GHz & 2 GHz
?-Eﬁriﬁ? 0T RE /AR il 41 18 P 5 R A JJE+ 2 kV B
urst immunity test) A SR (WIS EHEI B IR &
IEC 61000-4-4 o)) bfﬁ?ﬁiﬁ) +1kV
1.2/50 ps & 8/20 us 28 i 8 = 5 b AR IR £2 kV (4R H ) B
IEC 61000-4-5 A SR KV (4R B 4R)
_ RER IR IR £1 KV (45 ¥ )
o 4R B P R P IE A R A IR~ EHBR IR K T AE M A
IEC 61000-4-6 > 150 kHz & 80 MHz B 10 V
P SRl 2 B MR 30 A/m ) A
IEC 61000-4-8
JBR B & BB R T 2 PR 0.5 1 18 B2 [EAEK 30 % B
IEC 61000-4-11 51 K 50 fi# 115 B2 fE {& 60 % C
C

250 1?@%5%%% 95 %

BHT  BRINEE
IEC 61000-4-13

it BN EERERE 24 VLT Z3

JIL EE

(bM%T@FFJﬁ’\ ﬁ%lﬁw%;;z
(©) M g e QI B BE BT R - SRR )3

L) %ﬁHEAE%‘)\ g e

SR B /B A i R R
EERRHE -

o

1T sl B
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Table J.2 — Tests for EMC immunity for environment B

(see J.10.12.1)

Type of test Test level required "i:{t";;‘i";:ﬁe
Electrostatic discharge immunity test + 8 kV / air discharge B
IEC 61000-4-2 or % 4 kV / contact discharge
Radiated radio-frequency electromagnetic
field immunity test
|EC 61000-4-3 at 80 MHz to 1 GHz and MGG A
1,4 GHz to 2 GHz
Electrical fast transient/burst immunity test + 1 kV on power ports
IEC 61000-4-4 + 0,5 kV on signal ports including auxiliary B
circuits and functional earth
1,2/50 us and 8/20 s surge immunity test + 0,5 kV (line to earth) for signal and power
IEC 61000-4-5 ports except for mains supply input port where B
+1 kV applies (line to earth)
+ 0,5 kV {line fo ling)
Conducted radio-frequency immunity test 3 V on power ports, signal ports and functional A
|IEC 61000-4-5 at 150 kHz to 80 MHz earth
immunity to power-frequency magnstic fields b
IEC 61000-4-8 3 A/m ” on enclosure port A
immunity to voltage dips and mterruptlons 30 % reduction for 0,5 cycles B
IEC 61000-4-11 9 60 % reduction for 5 cycles [of
>95 % reduction for 250 cycles C
Immunity to harmonics in the supply R
IEC 61000-4-13 No requirements
a  For equipment and/or input/output ports with a rated d.c. voltage of 24 V or less tests are not required.
b Applicable only to apparatus containing devices susceptible to magnetic fields.
¢ Pperformance criteria are independent of the environment. See Table J.3.
4 Applicable only to mains input power ports.

#J2 BEEBEWMMAENEERAR&E&EIL0.12.1)
= B A = T 7 B 2 o B i o8 P Ak 28 H )
B E O LB s BR +8kV/ ZZERINE B
IEC 61000-4-2 B +4kV/ HBEE
U5 G 4 4R BB AH R FE 1 35 RAEHE IR 3 V/m A
g =l e
IEC 61000-4-3 jA 80 MHz % 1 GHz
K 1.4 GHz & 2 GHz
%%'Tiﬁ FE /AR & 1 18 1 5 Bl R JJHE+ 1 kV B
urst 1mmunity test) e SRR (RIS HH B IR K I AR
IEC 61000-4-4 I $§f¢,‘) 0.5 kV
1.2/50 ps K 8/20 ps 28 PriB sk By | RN SRR R E I CGE H £1 kv B
IEC 61000-4-5 (4 8 ith) > X B E 8 AR R M)
+0.5 kV (47 i)
+0.5 kV (%7 i)
e 28 4 47 BB AE R LI R R B J7> EE 7 B~ TSR AR R I BE M 2 A
IEC 61000-4-6 j2 150 kHz % 80 MHz 10V
SR 2 B AR BE R 30 A/m A
IEC 61000-4-8
JBR BE [ Ky BB BR vh B > B 0.5 i 18 E2 [ 1 30 % B
IEC 61000-4-11 @ 518 K 50 {16 2 %€ 60 % C
250 {15 B2 % 15> 95 % C
BR G B ZEE fit TR
IEC 61000-4-13
o BNETEREBEREE 24 VLUT 286 R /S808 A EE > REZE#ET AR -

mETHEANEASGZWMEEEZRENE
#FJ3o

© MEREEAI IR - 217

WOgE AR EWAE IS -

S e
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Table J.3 — Acceptance criteria when electromagnetic disturbances are present

Acceptance criteria
{performance criteria during tests}

Item
A B c
No noticeable changes i Temporary degradation or loss of
Overall of the operating Temporary degradation or performance which requires
performance characteristic loss of ple;rformanceb;mhlch operator intervention or system
15 self-recoveraple reset @
Operating as intended
Operation of power Temporary degradation or Temgrﬁéfgaii%r;i?éﬁ I:e%rulicr’esss i
and auxiliary No unwanted operation {oss of performance which P tor i ti t
circuits is self-recoverable @ R R
reset @

Shut down or

No changes to visible )
permanent loss of display. Wrong

display infarmation .

Operation of play S Temporary visible changes informaiion and/er unpermitted
displays and control | Only slight light or foss of information operating mode, which should be
panels intensity fluctuation of | |, 4ecived LED illumination | @Pparent or an indication should

LEDs, or slight be provided.

movement of characters
Not self-recoverable

Erroneous processing of

. Temporarily disturbed information
Information coml;lr?flﬁict::?:)endand communication, with tor inf .
processing and By e e et possible error reports of Loss of data and/or information
sensing functions external devices the internal and external Errors in communication

devices
Not self-recoverable

2 Specific requirements shall be detailed in the product standard.

® I3 BAEWMEER A

= Jo U
A B C
GRS T | o IR E A | B EREE N AR
it MEGERNEE | AGEE YR
Ay = (a)
KT 77 2 18 1 sl S
EORMEE | MEEEL R | EH G IRE A | B EREE N AR
B > 15 1F MEERNEE | AGEE YR
B A e e O

BUR K ZEHE | nTREMm S RZEr | Bl R B S R | B Pk A #K#E
e Z & 1F &l oo et Z g bk 7 o $H 5RO R R/ ER

LED f# % @ 7 J¢ 5 | F#% %2 LED 8 Ei%ﬁﬁ?%i
FE 3 B o R g B R

AT 47 %

EEHEEK | AZtTEZ2EAN | TH 2 T8 248 | HRZEAEH
B o

MR | BUSNEEEE AR W AHMRANERE |,
74 LT R Il h
2 B
AT 17

RE EREEREFREZEX

A
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ff 8% K Annex K
GE ) (normative)
DNERTRELTNZRE Protection by electrical separation

K.1 General

Electrical separation is a protective measure in which:

s basic protection {(protection against direct contact) is provided by basic insulation between
hazardous live parts and exposed conductive parts of a separated circuit, and

» fault protection (protection against indirect contact) is provided:
— by simple separation of the separated circuit from other circuits and from earth;

— by an earth-free protective equipotential bonding interconnecting exposed equipment
parts of the separated circuit where more than one item of equipment is connected to

the separated circuit.

Intentional connection of exposed conductive parts to a protective conductor or to an earth
conductor is not permitted.

K.l —#%
BRI G — R ERE I -
e AAREWILEHMEBZ BV GEDTREBZGRTESHHERREE
T zENEREGREM - B
o HiEREWM I ERER L RE)RED T TR -
— Bk 2 B B B i 2 R K N SRR o B
— DA rEMEENEEDE R BN RBEARES 2 H
a1 EIHEEE R 2 E
AR BEETHEREREREN SR EE 2 AR -

K.2 Electrical separation

K.2.1 General

Protection by electrical separation shall be ensured by compliance with all the requirements of
K.2.2 to K.2.5.
K.2 R 7T

K.2.1 —f&
FEFEHA S K22 B K25 XHAESR - DBEERS R IRE -
K.2.2 Supply source

The circuit shall be supplied through a source that provides separation i.e.

« an isolating transformer, or

= a source of current providing a degree of safety equivalent to that of the isolating
transformer specified above, for example a motor generator with windings providing
equivalent isolation.

K.2.2 &JE

B EAEE M R ZERMAHEE - TR
° BIW% 2—25313 ° ﬁ
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NOTE Ability to withstand a particularly high test voltage is recognized as a means of ensuring the necessary
degree of isolation.

Mobile sources of supply connected to a supply system shall be selected in accordance with
Clause K.3 (class |l equipment or equivalent insulation).

Fixed sources of supply shall be either:

*« selected in accordance with Clause K.3, or

s such that the output is separated from the input and from the enclosure by an insulation
satisfying the conditions of Clause K.3; if such a source supplies several items of
eguipment, the exposed conductive parts of that equipment shall not be connected to the
metallic enclosure of the source.

HWE 2R AR BERZET) > HAMERLEZRESFEHNTT A -

HEREEPERAKZTHAER - BR K3 EEEE DHEREFENES) -

& E NE RO T e

o K K.3 758 o B

o fHGEmU i A PR > HUIFRFE K3 ZEF@E% HigHEfER 76 - &It
BHRAERFEZHEHEHRE  RKEINBEEZHAEEREEER B

e
K.2.3 Selection and installation of supply source

K.2.3.1 Voltage

The voltage of the electricaliy separated circuit shall not exceed 500 V.
K.2.3 TR EE R %
K.2.3.1 &E&R
BRMER  HEBRANEE®R S0V -
K.2.3.2 Installation

K.2.3.2.1 Live parts of the separated circuit shall not be connected at any point to another
circuit or to earth.

To avoid the risk of a fault to earth, particular attention shall be given to the insulation of such
paris from earth, especially for flexible cables and cords.

Arrangements shall ensure electrical separation not less than that between the input and
output of an isolating transformer.

NOTE In particular the electrical separation is necessary between the live parts of electrical equipment such as
relays, contactors, auxiliary switches and any part of another circuit.

K.2.3.2 %%
K.232.1 pEE 2 BB ES M - (BB AE#H 2 A &E g e E# 2 i -
Ry e i b 2 BB BRI E B GEM  EG  LHERN
f EE EEZE
B B VE fifE Or BB SR 47 B R /N TS B e S R 25 2 W A B 2 AT HY BB SR A B e
H%E X BRAXETESHW - BB - s - B 5B & H M & B 2 1
E)zENERTRBLIEZALE -

K.2.3.2.2 Flexible cables and cords shall be visible throughout any part of their length liable
to mechanical damage

K2322 [ BEMEENERRE S ZBRWMBE MBS > EHETR -
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K.2.3.2.3 For separated circuits, the use of separate wiring systems is necessary. If the use
of conductors of the same wiring system for the separated circuits and other circuits is
unavoidable, multi-conductor cables without metallic covering, or insulated conductors in
insulating conduit, ducting or trunking shall be used, provided that their rated voltage is not
less than the hlghest voltage likely to occur, and that each circuit is protected against
overcurrent.

K2323 BN T BEZEE > BEHAHIERAKGALERN - ¥R E K KM
Bl HEABUEAMERER AR ZEE  MEHBETERNNYAA

ERtE I REEEREEE -—ERGIMBER RS AECHREBNREZ
% M % TE 8 O\ 1F 48 4% & (conduit) ~ & 3 (ducting) B¢ 47 1 (trunking) b 7 48 4%

K.2.4 Supply of a single item of apparatus

Where a single item of apparatus is supplied, the exposed conductive parts of the separated
circuit shall not be connected either to the protective conductor or exposed conductive parts
of other circuits.

NOTE If the exposed conductive parts of the separated circuit are liable to come inte contact, either intentionally
or fortuitously, with the exposed conductive parts of other circuits, protection against electric shock no longer
depends solely on protection by electrical separation but on the protective measures to which the latter exposed
conductive parts are subject.

K.2.4 ZH2E—THH 2k71 it E
EHNREmIE -HEHHMER TRIEBNIBEETHA A EER S RELE
e E A 2R
W5 EOMZEBRNNBEEEZTHRE I RMB(EHREENBER)HMER 2
SEEBEZMH > HIEBEEBZRERNHEIANDER >R ZkE >
HUARN SR EINEEBSH ZRERLE -

K.2.5 Supply of more than one item of apparatus

dﬂﬂ dﬂn
A
>

N

H

If precautions are taken to protect the separated circuit from damage and insulation failure, a
source of supply, complying with K.2.2, may supply more than one item of apparatus provided
that all the following requirements are fulfilled.

a) The exposed-conductive-parts of the separated circuit shall be connected together by
insulated non-earthed equipotential bonding conductors. Such conductors shall not be
connected to the protective conductors or exposed-conductive-parts of other circuits or to
any extraneous conductive parts.

NOTE If the exposed-conductive-parts of the separated circuit are liable to come into contact, either
intentionatly or fortuitously, with the exposed-conductive-parts of other circuits, protection against electric
shock no longer depends solely on protection by electrical separation but on the protective measures to which
the latter exposed- conductive-parts are subject.

K.2.5 &z lEEftE
HHRNHAGRER L RE SR 2B IEREREG RN MEFEHRA T
ZR ORI E K22 ZERHERE L MEHEEHE -
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b) All socket-outlets shall be provided with protective contacts which shall be connected to
the equipotential bonding system provided in accordance with item a).

¢) Except where supplying class 1l equipment, all flexible cables shall embody a protective
conductor for use as an equipotential bonding conductor.

It shall be ensured that if two faults affecting two exposed conductive parts occur and these
are fed by conductors of different polarity, a protective device shall disconnect the supply in a

disconnecting time conforming to Tabie K.1.

(b) FrAfEEIEH A REME %R > REERERE ()HER L EBEAEE A
(c) BR¥EIE 1T BHHEEN MATRMERECLRENLER DUELAE
BAERER I -
ERETZE 2ENBREESH 2 2 BHigEE LR HHGDREKEZ EEE
B REMERIELAR K1 ZUJBERH U BEER -

Table K.1 - Maximum disconnecting times for TN systems F K.1 TN &% 27 & KU B
U2 Disconneting time an t}] %“E E:;i":‘ ﬁzﬁ
v S
Vv s
20 oe 120 0.8
230 0.4
- v 230 0.4
o0 o 277 0.4
>400 0,1 400 0.2
2 Values based on IEC 60038, > 400 0.1

SOk #2 IEC 60038 7 {4 -

For voltages which are within the tolerance band stated in IEC 60038, the disconnecting time
appropriate to the nominal voliage applies.

For intermediate values of voltage, the next higher value in the above table is to be used.
B X TEC 60038 il it 2 5F 1 7 58 7 P9 B9 56 JBR » 2 P 2 & 0 12 1 55 R 2 D) Wil 15 ]
AR EcERE AN ERFRX—-EHKRSZHE -

K.3 Class Il equipment or equivalent insulation

Protection shall be provided by electrical equipment of the following types:

» Elecirical equipment having double or reinforced insulation (class Il equipment)
* ASSEMBLIES having total insulation see 8.4.3.3.

This equipment is marked with the symbol O]

NOTE This measure is intended to prevent the appearance of dangerous voltage on the accessible parts of
electrical equipment through a fault in the basic insulation.

K.3 55 I Mk i sl A S 48 4%
& DL 31 B 5 2 B8 R ek i 4 1 O e o
s HARENBIEEG L BERMEEE &KW
s HFREE s EHER  2H 8433
PAFF SR IR N IEae s -
W HEERAMBERNBEAEGT ZHE > MAEBRKEH T RIMEE
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Annex L
(informative)

Clearances and creepage distances for North American region

Table L.1 — Minimum clearances in air

Rated operational Minimum clearances

NOTE This is not a complete and exhaustive listing of all regulations that are specific to the North American

marketplace.

voltage mm

v Phase to phase Phase to earth
(150) 2 125 or less 12,7 12,7
(151) # 126-250 19,1 12,7
251-600 25,4 25,4

a values in brackets are applicable in Mexico.

Table L.2 — Minimum creepage distances

Rated Minimum creepage distances
operational mm
voltage
v Phase to phase Phase to earth
(150) @ 125 or less 19,1 12,7
(151)2 128-250 31,8 12,7
251-600 50,8 25,4

a yalues in brackets are applicable in Mexico.

i g% L
(2%)

B 3= i & = 22 [ BE M R O T BE AR

# L1 ZERH 2 a/AE R
HERIFER v /)N 22 i BE
A" mm
LEESRE! 1
(150) @ 125 DL F 12.7 12.7
(151) ® 126~250 19.1 12.7
251~600 25.4 25.4
it (a) fEoR 2 E T R P E -
L2 i/ B B
HERIEFER B /)N Ot T BE B
A" mm
LEESRE! HH
(150) @ 125 DL F 19.1 12.7
(151) ® 126~250 31.8 12.7
251~600 50.8 25.4
it (a) o p 2 E o] R s P -
HE M RLIFELEETSHEA ZMAREN TREAFHZER -
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Annex M
(informative)

North American temperature rise limits

The temperature rise limitation permitted in North America are based upon the allowable rises
permitted for the devices connected (wire connectors, cables, circuit breakers, etc.). In order
to maintain the proper and safe performance of the entire electrical system, these must be
taken into account. These requirements are mandated by the Nationaf Electrical Code, NFPA
70, Article 110.14-C, “Temperature Limitations’. This document is published by the National
Fire Protection Association, Quincy, Massachusetts, USA. In Mexico these requirements are
mandated by NOM-001-SEDE.

Table M.1 — North American temperature rise limits

Parts of ASSEMBLIES Temperature rise
K
Unplated busbars 50
Plated busbars 65
Terminals except as covered below 50
Terminals for devices marked for use with 60
90 °C conductors, based upon 75 °C ampacity (current
carrying capacity)
Terminals for devices rated 110 A and 65
less, if marked for use with 75 °C conductors
ff 8% M
(&%)
1t 2 38 7 R 4
EFEETF 2RI REH - 5 DL E# 3 2 %(EBZ% Pies  BE - BRSH)SHFZ
BEP R HER HHEFBEERAK ZHE MR ILENHIIAFZH - I

FHE R BBl E R LM NFPA 70 5 110.14-C &

SO TR 7R E SR o RSP R 3R

I . o % 2E N BE P B S 5 K b & R Ek AR - fESE PR EF 0 MLF E K R NOM-001-SEDE fff

E

£ M1 dEER A R

I
HE M2 EH K
JE %5 B B 7 $F (unplated busbar) 50
£ H ME R HE (plated busbar) 65
T it &G & R A 2 Ui F 50
TN B O0CHBE —EHEHZEEHRNN T 0 H&HD 60

750C§%§§(%5ﬁ7¥<§§§§)7%%6“ °
BER 110 AL Z EEHBNGF - & HERBH 75C 65
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Annex N

{(norm

ative)

Operating current and power loss of bare copper bars

The following tables provide values for conductor operating currents and power {csses under
ideal conditions within an ASSEMBLY (see 10.10.2.2.3, 10.10.4.2.1 and 10.10.4.3.1). This
annex does not apply to conductors verified by test.

The calculation methods used to establish these values are given to enable values to be
calculated for other conditions.

Table N.1 — Operating current and power loss of bare copper bars with rectangular
cross-section, run horizontally and arranged with their largest face vertical, frequency
50 Hz to 60 Hz (ambient temperature inside the ASSEMBLY: 55 °C, temperature

of the conductor 70 °C)

Height x Cross- One bar per phase Two bars per phase

thickness | sectional {spacing = thickness of bars)
of barg area of bar I II

ky Operating | Power-losses ky Operating] Power-losses
current per phase current per phase
conductor P, conductor
P,

mm x mm mm# A Wim A Wim
12x 2 23,5 1,00 70 4.5 1,01 118 6,4
15 %2 28,5 1,00 83 5,0 1,01 138 7,0
15x3 44,5 1,01 105 5,4 1,02 183 83
20x 2 39,5 1,01 105 6,1 1,01 172 8,1
20x 3 59,5 1,01 133 6,4 1,02 228 9,4
20x5 99,1 1,02 178 7.0 1,04 325 11,9
20x 10 199 1,03 278 85 1,07 536 16,6
25 x5 124 1,02 213 8,0 1,05 381 13,2
30x5 149 1,03 248 9,0 1,06 437 14,5
30 <10 299 1,05 372 10,4 1,11 689 18,9
40 x5 199 1,03 313 10,9 1,07 543 17.0
40 x 10 399 1,07 465 12,4 1,15 839 21,7
50 x5 249 1,04 379 12,9 1,09 646 19,6
50 x 10 499 1,08 554 14,2 1,18 982 24,4
60 x5 299 1,05 447 15,0 1,10 748 22,0
60 x 10 599 1,10 640 16,1 1,21 1118 27,1
80x5 398 1,07 575 19,0 1,13 943 27,0
80 x 10 798 1,13 8086 18,7 1,27 1372 32,0

100 x 5 499 1,10 702 23,3 1,17 1125 31,8
100 x 10 999 1,17 969 23,5 1,33 1612 371

120 %10 1200 1.21 1131 27,8 1,41 1859 43,5

ff 8% N
(FE)
R 2 BRIEER LI REBL
T REREREAEHERANZHEHERET > AREERBREFEARNDEBBLZESZR

10.10.2.2.3 »
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HZN1 RAP#Em KPEELELERENAEZEENE X FTEE K 50 Hz £ 60 Hz
ZRMEHVRFERRIRBLAMEERNZEERE © 55C > HEEHEE 70C)

WHEZ & | k2 gtz 18 8 HE gtz 1 E 8 HE
ExEE | #imiaE I (%ﬁﬁ%%ﬁ]ﬁFZEE)
k3 BIFER | SMHE ks BIFE | BHE
)| i )|
ESEiSES ESEiSES
P, Py
mmxmim mm? A W/m A W/m
12 x2 23.5 1.00 70 4.5 1.01 118 6.4
15%2 29.5 1.00 83 5.0 1.01 138 7.0
15x3 44.5 1.01 105 5.4 1.02 183 8.3
20x2 39.5 1.01 105 6.1 1.01 172 8.1
20x3 59.5 1.01 133 6.4 1.02 226 9.4
20x5 99.1 1.02 178 7.0 1.04 325 11.9
20x10 199 1.03 278 8.5 1.07 536 16.6
25%x5 124 1.02 213 8.0 1.05 381 13.2
30x5 149 1.03 246 9.0 1.06 437 14.5
30x10 299 1.05 372 10.4 1.11 689 18.9
40x5 199 1.03 313 10.9 1.07 543 17.0
40x10 399 1.07 465 12.4 1.15 839 21.7
50x5 249 1.04 379 12.9 1.09 646 19.6
50x10 499 1.08 554 14.2 1.18 982 24.4
60x5 299 1.05 447 15.0 1.10 748 22.0
60x10 599 1.10 640 16.1 1.21 1118 27.1
80x5 399 1.07 575 19.0 1.13 943 27.0
80x10 799 1.13 806 19.7 1.27 1372 32.0
100x5 499 1.10 702 23.3 1.17 1125 31.8
100x10 999 1.17 969 23.5 1.33 1612 37.1
120x10 1200 1.21 1131 27.6 1.41 1859 43.5
2
g:l X@xh+ax(n—zmcﬂ
K X
where
P, is the power loss per metre;
I is the operating current;
kg is the current displacement factor;
K is the conductivity of copper, x = 56 m ;
Qxmm?
4 is the cross-sectional area of bar;
o is the temperature coefficient of resistance, o= 0,004 K™;
T, is the temperature of the conductor.

The operating currents may be converted for other ambient air temperatures inside the
ASSEMBLY and/or for a conductor temperature of 80 °C by multiplying the values of Table N.1
by the corresponding factor k4 from Table N.2. Then the power losses shall be calculated
using the formula given above accordingly.

Kp o P EARZIIFREL
I ;CDT/EEQ/}[L
ks BB AL 1% R B
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K A HEE » k=56———)
Qxmm

A HE #E

o W 2R HE 0 0=0.004 K

T. B i8R E
ST A BE Y 2 L fth R B 2R SRR R /ER ST ET BB R EF 90°C > AR N1 2 {HELLE
N2 WS E YR8 ke DIEHIRVEE R - Wit > EER ER ARG EREL -

Table N.2 — Factor k, for different temperatures of the air inside the ASSEMBLY
and/or for the conductors

Air temperature Factor &

inside the =
enclosure Conductor Conductor
around the temperature of temperature of
conductors 70 °C 90 °C

°C

20 2,08 2,49

25 1.94 2,37

30 1,82 2,26

35 1,69 2,14

40 1,54 2,03

45 1,35 1,91

50 1,18 1,77

55 1,00 1,62

60 0,77 1,48

N2 HERARREZZRRE R/ECERS RN L

w0 o5 B ks
V”*%%ﬁg A 70°C A 1 90°C

20 2.08 2.49

25 1.94 2.37

30 1.82 2.26

35 1.69 2.14

40 1.54 2.03

45 1.35 1.91

50 1.18 1.77

55 1.00 1.62

60 0.77 1.48

't shall be considered that, dependent upon the design of the ASSEMBLY, quite different
ambient and conductor temperatures can occur, especially with higher operating currents.

Verification of the actual temperature rise under these conditions shall be determined by test.
The power losses may then be calculated by the same method as used for this Table N.2.

NOTE At higher currents additional eddy current losses may be significant which are not included in the values of
Table N.1.

RERERZHFHNE BFSEEEEHEANAZHBEEEREREYE LEZES
BRI -

FEIE & Rt T P AT 2 B BOR T AU &5 - B DLl B R E - IR B L n] & N.2 A fl A
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WE RS ZERT  BABRKUEIFEEE  HREENE NI ZHES -
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it &% O Annex O
(informative)
(2%) . . .
Guidance on temperature rise verification
BAEE 25|

0.1 General

All ASSEMBLIES generate heat in service. Assuming the heat dissipation capability of the
ASSEMBLY for local areas within the ASSEMBLY and for the ASSEMBLY as a whole, when
operating on full load, exceeds the total heat produced then thermal equilibrium will be
established; temperature will stabilize at a temperature rise above the ambient temperature
surrounding the ASSEMBLY.

The purpose of temperature rise verification is to ensure temperatures stabilize at a value that
will not result in:

a) significant deterioration or ageing of the ASSEMBLY, or

b} excessive heat being transferred to external conductors, such that the service capability of
the external conductors and any equipment to which they are connected, may be
impaired, or,

¢) people, operators or animals in the vicinity of an ASSEMBLY being burnt in normal operating
circumstances.

0.1 — %
fEEMT > rAEERELER  EHERESZEH TEER > FHERAZBEIE
R BEEERN  REHELRZABHRENEBMEEZEAE > AKEL
Bopty  HERREEEBABEGAHEERZHEEENEE -
BAEZZENGL THREBEREEAGEETIIBRIRZHE -
(a) HEMPAB S EREL - X
(b) B FNEER EI AR - 5N & H o] gt 3 8 2 (T 8% f§ 19 {5 ] 8E

JEfEE B E -

() EIEHBRFERES  HERNILZAR - BIFEXHYIHES -

0.2 Temperature-rise limits

It is the manufacture’s responsibility to select the appropriate method for temperature rise
verification. (See Figure O.1).

All the temperature rise limits given in the standard assume that the ASSEMBLY will be located
in an envircnment where the daily average and peak ambient temperatures do not exceed
35 °C and 40 °C, respectively.

The standard also assumes that all outgoing circuits within an ASSEMBLY will not be loaded to
their rated current at the same time. This recognition of the practical situation is defined by a
‘rated diversity factor’. Subject to the loading of the incoming circuit not exceeding its rated
current, diversity is the proportion of the individual rated currents that any combination of
outgoing circuits can carry continucusly and simultaneously, without the ASSEMBLY
overheating. Diversity factor {(assumed locading) is usually defined for the ASSEMBLY as a
whole, but a manufacturer may choose to specify it for groups of circuits, for example the
circuits in a section.

BT R

HEE N ERENEGZ T E GREERHZIET(ZKHEE O.1) -
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ZR# o U THESHRERNE T8 ERAZAEBAAEBEEERZ AN BN
fadE ™ ZREMABEELRAGRBAZENRT  EOHE Z A E B P EE EE K IE
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EHR - HHREmmESHHERMAW - BT 2ER)RELSHEMERE -
Temperature rise verification confirms two criteria, as follows:

a) that each type of circuit is capable of carrying its rated current when it is incorporated in
the ASSEMBLY. This takes into account the way in which the circuit is connected and
enclosed within the ASSEmMBLY, but excludes any heating affects that may result from
adjacent circuits carrying current.

b} the ASSEMBLY as a whole will not overheat when the incoming circuit is loaded to its rated
current and, subject to the maximum current of the incoming circuit, any combination of
outgoing circuits can be simuitaneously and continuously loaded to their rated current
multiplied by the rated diversity factor for the ASSEMBLY.

Temperature rise limits within the ASSEMBLY are the manufacturers' responsibility, they are
essentially determined on the basis of operating temperatiure not exceeding the long term
capability of the materials used within the ASSEMBLY. At interfaces between the ASSEMBLY and

the ‘wider world’, for example, cable terminais and o i i
rid’, . perating handles, the st
temperature rise limits (see Table 8). | standard defines

Within boundgries defined in the standard, temperature rise verification can be undertaken by
test,' ca.lculatxon or design rules. It is permissible to use one or a combination of the
verification mgthods set out in the standard to verify temperature rise performance of an
ASSEMBLY. This allows the manufacturer to choose the most appropriate method for the
ASSEMBLY, or part of an ASSEMBLY, being considered, taking into consideration volumes, the
construction, design flexibility, current rating and size of the ASSEMBLY. ,

in typical applications involving some adaptation of a standard design it is hi i
_ esign it is highly likely more
than one method will be used to cover various elements of the ASSEMBLY desig?l. g !

O E GRS NS 2 THAEH] -

(a) FEAMXZEREGHNHEERTER > fERBHEHETER - LEFEBREKAE
AN 2 BPE R BHG 3 0 (BT o] BE 7E K E B R < A AT R S P E R

LR EE -

(b) ENEBERKHMHBEEREMET > BEEELRAGTEIN  HERKZANREBRZ
RANBERBEILT  HhEER ZEE R L EE R L EE Rk Ld
BmZBEZHRMERE -

HERWNZREIIRE RERERE 8L HEE LR EEHEE AT

IMBRNEENRMERE ZERAT - FHELE " EME R (vider world)”

ZHEBrE o Bl - B8 T RRFET  EREERHBEARHE(SHEE 6 -

B f

it

g

W o

+

FEREFRERZEBRN > ol FEHA R - 57 5H & #ITRA AR - AT BFAE
AR | MeH G 2 EF T E  LEFHE R ZR ML - IEEFF RS
fEEEHERZEE HE - REBEEE  ERCERARNZBRT  BRRE
aHERRHTHEHERZTTE -

ESL R E (R SR RR et 2 — o dm) > A T REME HEA | FH)77% > DUK
HHELRZHZEFETH -




—186—

0.3 Test

0.3.1 Generai

In order to avoid unnecessary testing the standard provides guidance on selecting groups of
comparable functional units. It then details how to select the critical variant from the group for
test. Design rules are then applied to assign ratings to other circuits that are ‘thermally
similar’ to the critical variant tested.

Three options for verification by test are offered in this standard.

0.3 A B

0.3.1 —§
R rtnZ 2ol EEREAREZTER I EMETHENES - &
JEE S A AL 0 o] B A o B R G Be  Z BR s RS o IEER T ERET LA DUE T
BERO Nzalg e HMmEKEE e -

AR R 3 R DL B (T B B
0.3.2 Method a) - Verification of the complete ASSEMBLY (10.10.2,3.5)

If several or all circuits of an ASSEMBLY are loaded simultaneously then the same circuit is
only able to carry its rated current multiplied with the rated diversity factor (see 5.4), due o
the thermal influence of the other circuits. Thus to verify the rated currents of all circuits a
separate test for each type of circuit is necessary. To verify the rated diversity factor one
additional test with simultaneous load on all circuits has to be done (see methods b) and c)).

To avoid the large number of tests that may be necessary 10.10.2.3.5 describes a verification
method where only one test is made with simultaneous load on all circuits. Because with only
one test the rated currents and the rated diversity factor of the circuits cannot be verified
separately, it is assumed that the diversity factor is one. In this case the load currents are
equal to the rated currents. :

This is a quick and conservative approach to achieving a result for a particular arrangement of
ASSEMBLY. It proves the rating of the outgoing circuits and the ASSEMBLY in the same test. The
incoming circuit and busbars are loaded to their rated current and as many outgcing circuits in
@ group as are necessary to distribute the incoming current, are loaded to their individuai
rated currents when installed in the ASSEMBLY. For most installations this is an unrealistic
situation since outgeing circuits are not normaliy loaded to unity diversity. If the group of
functional units tested does not include one of each of the different types of outgoing circuit
incorporated in the ASSEMBLY, then further tests are carried out considering different groups of
outgoing circuits until one of each type has been tested.

Testing in this manner requires the minimum number of temperature rise tests, but the test
arrangement is more onerous than necessary and the result is not applicable to a range of
ASSEMBLIES.

0.3.2 FFE(@)—BEHEFHZEFZ(10.10.2.3.5)
2 0 B B P T B R BN R B A
EABHETEAR L EESRERNB(BE 54 WL AEBFHAEK
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DLEF Z A s o BC A [a) BB R > & A e EE S A R AR A B 6 LR 3 &2
B EER BN PR ERBMS AR UEEZER - N R EE R E
HUFRHEHE - SIRE - E2HAB2ETE CHENEEaHEHEE M
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H HERATEHANR RN ZHER -

0.3.3 Method b) - Verification considerin

the complete ASSEMBLY (10.10.2.3.8) o 1 onal units separately and

With this arrangement of test] it

 this ng each critical variant of i ircuit i

cont outgoing circuit is test

Ioadggl tgsitrsat?;ecdurrent and then the ASSEMBLY as whole is tested with the ?r?cz?nﬁﬁrgatc?g:g
current and groups of outgoing circuits, as necessary to distribute the

incoming current, loaded to their rated current muitiplied by the diversity factor. The group
tested should include one outgoing circuit of each critical variant to be incorporated in the
ASSEMBLY. Where this is not practical, further groups are tested until ali critical variants of

outgeing circuit have been considered.

This test regime takes into account the diversity in the loading of outgoing circuits that is
applicable in the majority of applications. However, as in method a} above, the result is only
applicable to a specific arrangement of ASSEMBLY tested.

0.3.3 HAEM-—oHEEFEABIEME TR EEREHEER R ZEHE10.10.2.3.6)

it A BRECE - ol B mER 2 —MEemErroll DR L TR
A HERAEANEERAKHEHEBEEE RO ERHEELLALESTEANR
BR)ABHBEEBRRARLESBEERB BN T > HEMEHELETHE - 2
TR EMAESERE 1 ENEER  LEFRNEERT - &R0
1TH > BRbzHEETHE B CEENNER T AMBEENILE -
AR E S B MER I BB RNE > Hol@ AR 2 8EM S - 28m - Al
M L )7A () SRETEANZABZHERNFELE

0.3.4 Method ¢) — Verification considering individua! functional units and the main
and distribution busbars separately as well as the complete ASSEMBLY
{10.10.2.3.7)

This test method enables modular systems to be temperature rise verified without the need to
test every conceivable combination of circuits. Temperature rise tests are carried out

separately to prove the rating of:

a) functional units,

b) main busbars,

¢) distribution bushkars,

d) complete ASSEMBLY.

To verify the performance of the ASSEMBLY as a whole, these tests are then complimented by

a test on a representative ASSEMBLY in which the incoming circuit is loaded to its rated current
and the outgoing circuits are loaded to their rated current muitiplied by the diversity factor.

Whilst this approach requires more testing than methods a) and b) it has the advantage that
the modular system rather than a specific arrangement of ASSEMBLY is verified.
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0.3.4 HFEC@-FEMNNERET  2HFEREERFEASEBEEHERZE

$%(10.10.2.3.7)

BB EEE A AR ETREAES MAFTEH TR 2 SEERHGET
B o Rl S EER > IS TNYIIEE 2 E# -

(a) ThEEMEEE JT -

(b) FPEREE -

(c) oM RHE -

(d) BeHHALE R -

Ry B E AR S 2 M RE o BER AR R BE o T B DU e e SR e B
EZREEHELR T A ERGREEHEEEER B E R GREZEH
HEBERRK EEXHEMEHERE -

BERIME 7R 7 E (@R ITED) FEE LA HEMESEFZEHZS > Ik
EREHEL IR ERLE -

0.4 Calculation

0.41

General

Two methods of verifying temperature rise performance by calculation are included within the
standard.

0.4.2 Single compartment assembly with a ratéd current not exceeding 630 A

A very simple method of temperature rise verification that requires confirmation that the total
power loss of the components and conductors within the ASSEMBLY do not exceed the known
power dissipation capability of the enclosure. The scope of this approach is very limited and
in order that there are no difficulties with hot spots, all components must be de-rated to 80 %
of their free air current rating.

0.4.3 assembly with rated currents not exceeding 1600 A

Temperature rise verification is by calculation in accordance with IEC 80890 with additional
margins. The scope of this approach is limited to 1 600 A, components are de-rated to 80 %
of their free air rating or less and any horizontal partitions must have, as a minimum, a 50 %
open area.

0.4 58

0.4.1

0.4.2

0.4.3

— &

AEERNUE 2 MU ET AN EZRAMEZTTE -

EEEBRAHEME 630 A 2 B — 4= H 35

HEEORMEE 2 AT EMEAHERANCHARERNWE I RBEA RN EHASE
YO RMEBRET AT EZ@EEGBAZRAE S THARSAERE 1A
HELERFEEHEHTEREREHZ 80 % -

HEERAHESE 1,600 A ZHE R

F&th IEC 60890 5t REHINE BT R E - KR EZ&HEZIEE 1,600
A HUEBREZESHTEREHE Y 80 %L T » BEMMAKERKELNEEAZE /D
50 %5 iz 25 A
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0.5 Design rules

i i i for the derivation of ratings from
he standard allows, in clearly defined circumstances, ‘ :
-sl:imilar variants that have been verified by test. For gxample, if the curre_nt ratmg‘of a doulb{?)
lamination busbar has been established by test, it is acceptable to assign a rating equa

50 % of the tested arrangement to a busbar comprising a single lamination with the same
width and thickness as the tested laminations, when all other considerations are the same.

in addition, the rating of all circuits within a group of comparable functional units (all devices
must be of the same frame size and belong to the same series) can be derived from a single
temperature rise test on the critical variant within the group. An example of this may be to test
a nominal 250 A outgoing circuit breaker and establish a rating for it in the ASSEMBLY. Then,
assuming the same frame size breaker is being considered and other specified conditions are
met, verify by calculation the rating of a nominal 160 A circuit breaker within the same
encilosure.

Lastly, in respect of temperature rise, there are very strict design rules that permit the
substitution of a device with a simitar device from another series or even another make,
without retesting. In this case, in addition to the physical arrangement being essentiaily the
same, the power loss and terminal temperature rise of the substitute device, when it is tested
in accordance with its own product standard, must not be higher than those of the original
device.

NOTE When considering device substitution alf other performance criteria, in particular that dealing with short
circuit capability, should be considered and satisfied, in accordance with the standard, before an ASSEMBLY is
deemed to be verified.

0.5 s &t Al
EHEER BN AEEFFREUABREZ I HUSR I EHMEL ZR
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[E 0 5 T > BT Rz B e B2 B 2 R AR B R e R B R R 4R E 2 s R
MEZEHMZ 50%
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2A)F > B ZEMO] BN #ERE EATEST 28 —RI sl T E
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REL > RES EMHFEERR/NEKES > Ha AW e 2kt HEhstBHEEM
B IERE 160 A BB S5 2 E 8 - DUEIT &
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Annex P
(normative)

Verification of the short-circuit withstand strength of busbar structures
by comparison with a tested reference design by calculation

it g% P
(B E)
REFAETALEBRZEABRZ2ERT  EREREEBZERTZHBE

P.1 General

This annex describes a method for assessing the short-circuit withstand strength of busbar
structures of an ASSEMBLY by a comparison of the ASSEMBLY to be assessed with an ASSEMBLY
already verified by test (see 10.11.5).

P.1 —i%
A srfE L FETIFE A C AR BETES 2 HE L > R FFHEAHLE N 2 E
T e B A7 98 LY 77 A (2 08 10.11.5) -

P.2 Terms and definitions
For the purposes of this annex, the following terms and definitions apply.

P2 FEERER
NI EE R E R o AR AN % -

P.2.1

tested busbar structure

TS

structure whose arrangement and equipment are documented by drawings, parts lists and
descriptions in the test certificate (Figure P.1)

P21 ZHREBERIPE4E M TS (tested busbar structure, TS)
r—fEsH HEERRHFERIIERN  ZHBFERBCGLCEHNES S (E P.1) -
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Key
busbhar
support
bushar connection
equipment connection
b I distances

R AN

Figure P.1 - Tested busbar structure (TS)
&t B
1 PERHE
2 XEY
3 B Ok 7 B
4 EmERE

a, b, I FE B
B P.1 a2 MR HEEE(TS)
P.2.2
non tested busbar structure
NTS

structure which requires verification of short-circuit withstand strength (Figure P.2)
P2RRIEZR B 2B AP NTS (non tested busbar structure, TS)

r—tE4E > HFEEEDNEMNZ8E(E P.2) -
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Key

1 busbar

2 support

3 busbar connection '

4 equipment connection

a b, 1 distances Figure P.2 — Non tested busbar structure (NTS)
at BH
1 b 7t BF
2 IHEY

3 MERmBRER
4 SRR
a, b, I PE A
B P.2 FEZEbe 2 VE R HE4S fE (NTS)
P.3 Method of verification
The short-circuit withstand strength of a derived structure, i.e. an NTS, is verified from a
tested structure (TS) by applying calculations according to IEC 60865-1 to both structures.

The short-circuit withstand strength of the NTS is considered verified if the calculations show

that the NTS does not have to withstand higher mechanical and thermal stresses than the
tested structure.

P.3 EFAE
fic IEC 60865-1 ¥ 74 2 il 2 dHBE R BEITEH > IR B ZER(TSHh &
ST AR 2 SR (B 0 NTS)AY 5GBS <2 8 fE - B 51 B 45 R B R NTS 3 ok 06 ZH fif 52 8%
B GER Ry 2 MW TE ) R BN BN E ) 0 HII NTS G B it 25 R E & -

P.4 Conditions for application
P.41 General

Changes of parameters, such as busbar clearances, busbar material, busbar cross-section
and busbar configuration shown to be necessary by the calcuiation in conformity with
IEC 60865-1 are permissible only in so far as the foliowing conditions are adhered to.

P.4 [ERZ BRAF
P.4.1 —f&

EEGS FTIMEER » a5 &4k IEC 60865-1 54 &% BV 5 7 S8 > &1
(B - PERBE=EFERE - BEORPEM R - R PER A M R PE 2R -
P.4.2 Peak short-circuit current

The short-circuit current may be changed only to lower values.
P42 EEIEKRER

B EE UM M8 W] 8 B ECRAE -
P.4.3  Thermal short-circuit strength

The thermal short-circuit strength of an NTS shall be verified by calculations according to

[EC 60865-1. The calculated temperature rise of the NTS shall not be higher than that of
the TS.

P.4.3 BB 50 B R
JEf TEC 60865-1 Z 515 » &3 NTS X BB K 98 & - Frst B 2 NTS |7t »
RIEZ S TS BT -
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P.4.4 Busbar supports

Changes of material or shape of supports taken from an ASSEMBLY verified by test are not
permitted. However, other supports may be used but they shall have been previously tested
for the required mechanical strength.

PAMEREZEY
WL ERE L HE RTINS 2 ZBY > AEFEMBSIEAR Z &6 - 28m -
A E A S ) o B B S Al TE B 3 AT 7 B 2 ko5 A AT SR -
P.4.5 Bushar connections, equipment connections

The type of busbar and equipment connections shall have been previously verified by test.
PASERBEERE - RFEE

BERBE R EE A EEDHABESE -
P.4.6  Angular busbar configurations

IEC 60865-1 is applicable only to straight busbar configurations. Angular busbar
configurations may be considered as a series of straight configurations when supports are
provided at the corners (see Figure P.3).

P.4.6 A4 B 5% BE (angular busbar)Z2 ##
IEC 60865-1 {4 N E&L ERBEZRM - B AEAEEMCEYR > ARER
R A — R ERE R (2 RE P.3) -

Key
1 busbar

2 support

3 equipment connection

d support distance

Figure P.3 — Angular busbar configuration with supports at the corners

at BH

1 b 7t BF

2 IHEY

3 HHEE

d  ZHEYEHE

P3 RAKHEHAZEYZATERDE
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P.4.7 Calculations with special regard to conductor oscillation

"For calculations in conformity with IEC 60865-1 on the tested structure (TS), the following
values of the factors Vg, Vgg and Ve shall be used:

where

Vs is the ratio between dynamic and static main conductor stress;
Vss IS the ratio between dynamic and static sub-conductor stress;
Vg is the ratio between dynamic and static force on support.

For the NTS,
Vo= Vgs = 1,0 and

V is found from calculations in accordance with IEC 60865-1, but Vg < 1,0 is to be replaced
by ¥z =1,0.

PATRHIBNERREZHE
B 7% ik R TEC 60865-1 <z 28 s Bl &5t (TS) L Z 5t 5 » JERE A T Vo~ Voo 5L
Ve HEUE -
Ve=Vas=Vp=1.0
N VoA B REBLAFRE TS ) 2 MY EL R
Vos Ko B RE BLAF RE R B8 JE J) 2 M AV EE %
Ve By SZ W) D RE AR RE ) & 2 AU LE %

iz

5 NTS -
Ve=Vs=1.0> H
Ve 5K TEC 60865-1 Z 5FHHUF » {H Ve<l > & LL Ve=1 HUL -
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IEC
IEC

IEC

IEC

IEC

IEC

IEC

IEC

IEC
IEC

IEC

IEC
IEC

IEC

IEC

IEC
IEC

IEC
IEC

IEC

60038
60050-151:2001

60050-195:1998

60050-441:1984

60050-471:2007

60050-601:1985

60050-604:1987

60050-826:2004

60079 (all parts)
60092-302:1997

60112:2003

60204 (all parts)
60204-1

60227-4:1992

60228:2004

60417-SN:2011
60502-1:2004

60947 (all parts)
61000-3-2:2005

61000-3-3

SE AR

IEC standard voltages

International Electrotechnical Vocabulary - Part 151:
Electrical and magnetic devices

International Electrotechnical Vocabulary — Part 195: Earthing
and protection against electric shock

International Electrotechnical Vocabulary - Chapter 441:

Switchgear, controlgear and fuses

International Electrotechnical Vocabulary - Part 471:
Insulators
International Electrotechnical Vocabulary - Chapter 601:

Generation, transmission and distribution of electricity -
General

International Electrotechnical Vocabulary - Chapter 604:
Generation, transmission and distribution of electricity -
Operation

International Electrotechnical Vocabulary - Part 826:
Electrical installations

Explosive atmospheres

Electrical installations in ships - Part 302: Low-voltage
switchgear and controlgear assemblies

Method for the determination of the proof and the comparative
tracking indices of solid insulating materials

Safety of machinery — Electrical equipment of machines

Safety of machinery — Electrical equipment of machines — Part
1: General requirements

Polyvinyl chloride insulated cables of rated voltages up to and
including 450/750 V — Part 4: Sheathed cables for fixed wiring
Conductors of insulated cables

Graphical symbols for use on equipment

Power cables with extruded insulation and their accessories for
rated voltages from 1 kV (U, = 1.2 kV) up to 30 kV (U, = 36
kV) — Part 1: Cables for rated voltages of 1 kV (U, = 1.2 kV)
and 3 kV (U, = 3.6 kV)

Low-voltage switchgear and controlgear

Electromagnetic compatibility (EMC) - Part 3-2: Limits -
Limits for harmonic current emissions (equipment input current
<16 A per phase)

Electromagnetic compatibility (EMC) - Part 3-3: Limits -
Limitation of voltage changes, voltage fluctuations and flicker
in public low-voltage supply systems, for equipment with rated

current <16 A per phase and not subject to conditional
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IEC 61000-3-5

IEC 61000-3-11

IEC 61000-3-12

IEC 61000-6-1

IEC 61000-6-2

IEC 61000-6-3

IEC 61082 (all parts)

IEC/TR 61117:1992

IEC 61140:2001

IEC 61241(a!l parts)
IEC/TR 61912-1:2007

IEC/TR 61912-2:2009

DIN 43671:1975

1 3t FE B B AR

connection

Electromagnetic compatibility (EMC) - Part 3-5: Limits -
Limitation of voltage fluctuations and flicker in low-voltage
power supply systems for equipment with rated current greater
than 75 A

Electromagnetic compatibility (EMC) - Part 3-11: Limits -
Limitation of voltage changes, voltage fluctuations and flicker
in public low-voltage supply systems — Equipment with rated
current <75 A and subjet to conditional connection
Electromagnetic compatibility (EMC) - Part 3-12: Limits -
Limits for harmonic currents produced by equipment connected
to public low-voltage systems with input current > 16 A and
<75 A per phase

Electromagnetic compatibility (EMC) - Part 6-1: Generic
standards — Immunity for residential, commercial and
light-industrial environments

Electromagnetic compatibility (EMC) - Part 6-2: Generic
standards — Immunity for industrial environments
Electromagnetic compatibility (EMC) - Part 6-3: Generic
standards — Emission standard for residential, commercial and
light-industrial environments

Preparation of documents used in electrotechnology

A method for assessing the short-circuit withstand strength of
partially type-tested assemblies (PITA)

Protection against electric shock — Common aspects for
installation and equipment

Electrical apparatus for use in the presence of combustible dust
Low-voltage switchgear and controlgear - Overcurrent

protective devices — Part 1: Application of short-circuit ratings

Low-voltage switchgear and controlgear - Over-current
protective devices — Part 2: Selectivity under over-current
conditions

Copper busbars; design for continuous current

IEC 61439-1:2011 High-voltage switchgear and controlgear — Part 1: Common

specifications
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