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Load analysis:

- definition of the power absorbed by the loads and relevant position;

- definition of the position of the power distribution centers (switchboards);

- definition of the paths and calculation of the length of the connection elements;

- definition of the total power absorbed, taking into account the utilization factors
and demand factors.

Dimensioning of transformers and generators with margin connected to
future predictable power supply requirements (by approximation from +15+-30%)

Dimensioning of conductors:
- evaluation of the current (lp) in the single connection elements;
- definition of the conductor type (conductors and insulation materials,

configuration,...);

- definition of the cross section and of the current carrying capacity; .

- calculation of the voltage drop at the load current under specific reference
conditions (motor starting,...).

| Verification of the voltage drop limits at the final loads
negative
‘ outcome

Short-circuit current calculation maximum values at the busbars (beginning of
line) and minimum values at the end of line

¥

Selection of protective circuit-breakers with:
- breaking capacity higher than the maximum prospective short-circuit current;
T— rated current I, not lower than the load curren lg;

- characteristics compatible with the type of protected load (motors, capacitors...).

v

Verification of the protection of conductors:

- verification of the protection against overload: the rated current or the set current
of the circuit-breaker shall be higher than the load current, but lower than the
current carrying capacity of the conductor:

b=<h=<k

- verification of the protection against short-circuit: the specific let-through energy ”etgﬂti‘-‘e
by the circuit breaker under short-circuit conditions shall be lower than the specific |°**“°™®
let-through energy which can be witt:;toogsgy the cable:

<k

- verification of the protection against indirect contacts (depending on the
distribution system).

Verification of the coordination with other equipments (discrimination and
negative | Pack-up, verification of the coordination with switch disconnectors...)
outcome +

Definition of the components (auxiliary circuits, terminals...) and switchboard
design
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Method of installation
Cable trunking

Conductors

Without | Clipped | Conduit ) sylstemsl . Caple Cable laader, On Support
and cables . X (including skirting ducting |cable tray, cable| . .

fixings direct systems ) insulators wire

trunking, flush floor | systems brackets
trunking)

Bare conductors - - - - - - + -
Insulated conductors ® - - + +2 + - + -
Shealted Multi-core

+ + + + + + 0 +
cables
(including
armoured )
, Single-core 0 + + + + + 0 +
and mineral
insulated
+ Permitted.
- Not permitted.
0 Not applicable, or not normally used in practice.
3 |nsulated conductors are admitted if the cable trunking systems provide at least the degree of protection IP4X or
IPXXD and if the cover can only be removed by means of a tool or a deliberate action.
5 Insulated conductors which are used as protective conductors or protective bonding conductors may use any
appropriate method of installation and need not be laid in conduits, trunking or ducting systems.
lizeo bl gl (ol Ll gloisl) :1-Y Jga>
Method of installation
Cabile trunking
R . . . fi Cabl Cable ladder,
Situations Without | Clipped | Conduit | . systems abie able fadder On Support
L. . (including skirting ducting |cable tray, cable] , .
fixings direct systems . insulators [ wire
trunking, flush floor | systems brackets
trunking)
- . 30, 31, 32,
Bu.lldlng Accessible 40 33 41, 42 6,7,8,9,12 43, 44 33, 34 0
voids -
Not accessible 40 0 41,42 0 43 0 0 0
Cable channel 56 56 54, 55 0 30, 31, 32, 34 - -
Buried in ground 72,73 0 70, 71 - 70, 71 0 - -
-Embedded in structure 57, 58 3 1,2,59,60 50,51, 52,53 46, 45 0 - -
Surface mounted - 20, 21, 22, 4,5 6,7,8,9 12 6,7,8,9 | 30,31,32,34 36 -
23,33
Overhead/free in air - 33 0 10, 11 10, 11 30, 31,32, 34 36 35
Window frames 16 0 16 0 0 0 - -
Architrave 15 0 15 0 0 0 - -
Immersed 1 + + + - + 0 - -
- | Not permitted.
0 | Not applicable or not normally used in practice.
+ | Follow manufacturer’s instructions.
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Methods of installation

Description

Reference method of
installation to be used to
obtain current-carrying
capacity

Room

Insulated conductors or single-core
cables in conduit in a thermally
insulated wall & ©

A1l

Room

Multi-core cables in conduit in a
thermally insulated wall 2 ©

A2

Room

Multi-core cable direct in a thermally
insulated wall ® ©

Al

Insulated conductors or single-core
cables in conduit on a wooden or
masonry wall or spaced less than
0,3 x conduit diameter from if

B1

Multi-core cable in conduit on a
wooden or masonry wall or spaced
less than 0,3 x conduit diameter
from it©

B2

Insulated conductors or single-core
cables in cable trunking (includes
multi-compartment trunking) on a
wooden or masonry wall

- run horizontally?

- run vertically - ©

B1

8

9

Multi-core cable in cable trunking
(includes multi-compartment trunking)
on a wooden or masonry wall

- run horizontally®

- run vertically b ¢

Under consideration®

Method B2 may be used

NOTE 1 The illustrations are not intended to depict actual product or installation practices but are indicative of

the method described.




Reference method of
installation to be used to

Methods of installation Description obtain current-carrying
capacity
Insulated conductors or single-core cable B1
in suspended cable trunking®
Multi-core cable in suspended cable B2
trunking ®
\\ii\
N Insulated conductors or single-core cable
12 NN ) ; ce A1
run in mouldings ©
DN
NN
15 TN Insulated co.nductors in gondmtlor single- Al
) core or multi-core cable in architravees: f
Insulated conductors in conduit or single-
16 core or multi-core cable in window A1
frames ¢
Single-core or multi-core cables:
20 - fixed on, or spaced less than 0,3 x C
cable diameter from a wooden or
masonry wall®€
Single-core or multi-core cables: o
o1 . . C, with item 3 of
— fixed dlreqtlly under a wooden or Table 5
masonry ceiling
29 Single-core or multi-core cables: Under consideration
- spaced from a ceiling Method E may be used
23 Fixed installation of suspended current- C, with item 3 of

using equipment

Table 5
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Methods of installation

Description

Reference method of
installation to be used to
obtain current-carrying

capacity
Single-core or multi-core cables:
On unperforated tray run horizontally C with item 2
or vertically &N of Table 5
31 Single-core or multi-core cables: EorF
On perforated tray run horizontally or
vertically & N
32 EorF
Single-core or multi-core cables:
On brackets or on a wire mesh tray
run horizontally or vertically © h
Single-core or multi-core cables: EorF
g
33 Spaced more than 0,3 times or method G
cable diameter from a wall
34 ] i Single-core or multi-core cables: EorF
— H On ladder °©
35 Single-core or multi-core cable EorF
suspended from or incorporating
a support wire or harness
36 Bare or insulated conductors on G

insulators




(M A _H _E _R]
Reference method of
installation to be used to
Methods of installation Description obtain current-carrying
capacity
15D, V<5D,
e Single-core or multi-core cable in a B2
H building void @ M 5D, V<20D,
- B1
De ™
1,6D, V <20D,
41 as Insulated conductor in conduit in a B2
—H building void ¢ 1. k V 20D,
D, B1
J =
LTI Single-core or multi-core cable in conduit Under consideration
42 s i in a building void & ¥ The following may be used:
a: H 156D, V <20D,
::-III]_IIII_:: B2
""""" V 20D,
B1
1,6D, V <20D,
e Insulated conductors in cable ducting B2
43 in a building void® ' I- k V 20D,
B1
Under consideration
e ——— e Single-core or multi-core cable in cable | The following may be used:
44 [ ducting in a building void % k 15Dy V <20D,
B2
EEMERARRANARRRRRN V 20 D,
B1
16D, V<5D,
Insulated conductors in cable ducting in B2
45 masonry having a thermal resistivity not 5D, V <50D,
v greater than 2 K- m/W¢. h. i B1
RN ?H% HHH
Under consideration
EEEEEEEEEE, Single-core of multi-core cable in cable | The following may be used
SN . ducting in masonry having a thermal 1,6D, V <20D,
0 Y resistivity not greater than 2 K m/W ¢ B2
46 De :
L !@! muu, V 20D,
B1
1,6D, V <5D,
Single-core or multi-core cable: B2
47 - in a ceiling void 5D, V <50Dg
- in a raised floor M B




Methods of installation

Description

Reference method of
installation to be used to
obtain current-carrying

capacity
i 7 Insulated conductors or single-core
%; P cable in flush cable trunking in the floor B1
7 7 Multi-core cable in flush cable trunking B2
%E @ in the floor
52 Insulated conductors or single-core
v v cables in flush cable trunking® B1
ICT ICT
. 63
B , . Lc
53 Multi-core cable in flush trunking B2
52 53
I 15D, V<20D,
T/ v Insulated conductors or single-core
De cables in conduit in an unventilated B2
54 ! l cable channel run horizontally or Vv 20D
vertically & & L n e
B1
Insulated conductors in conduit in
55 an open or ventilated cable channel B1
in the floor™ "
Sheathed single-core or multi-core
56 cable in an open or ventilated cable B1
channel run horizontally or vertically "
Single-core or multi-core cable direct in
masonry having a thermal resistivity not
57 greater than 2 K- m/W c

Without added mechanical
protection ® P




Reference method of
installation to be used to
Methods of installation Description obtain current-carrying
capacity
Sttt , , , ,
N Single-core or multi-core cable direct in
mmn masonry having a thermal resistivity not
mug greater than 2 K- m/W C
[T
o With added mechanical protection ® P
» Insulated conductors or single-core
59 I ; e B1
- cables in conduit in masonry P
60 Multi-core cables in conduit in masonry P B2
Multi-core cable in conduit or in cable
70 e D1
ducting in the ground
EERNssSEassassEeaRREE Single-core cable in conduit or in cable
71 T D1
ducting in the ground
i
Sheathed single-core or multi-core cables
72 direct in the ground D2
- without added mechanical protectiond




Reference method of
installation to be used to

Methods of installation Description obtain current-carrying
capacity
FFF PR R AT Sheathed single-core or multi-core cables D2
o TH T 0 direct in the ground
* )X

I - with added mechanical protection®

& The inner skin of the wall has a thermal conductance of not less than 10 W/m?-K.

b values given for installation methods B1 and B2 are for a single circuit. Where there is more than
one circuit in the trunking the group reduction factor given in Table 5 is applicable, irrespective of the
presence of an internal barrier or partition.

¢ Care shall be taken where the cable runs vertically and ventilation is restricted. The ambient temperature at
the top of the vertical section can be increased considerably. The matter is under consideration.

Values for reference method B2 may be used.
® The thermal resistivity of the enclosure is assumed to be poor because of the material of construction and

possible air spaces. Where the construction is thermally equivalent to methods of installation 6 or 7, reference
method B1 may be used.

—-

The thermal resistivity of the enclosure is assumed to be poor because of the material of construction and
possible air spaces. Where the construction is thermally equivalent to methods of installation 6, 7, 8, or 9,
reference methods B1 or B2 may be used.

9 The factors in Table 5 may also be used.

h D, is the external diameter of a multi-core cable:
- 2,2 x the cable diameter when three single core cables are bound in trefoil, or
- 3 x the cable diameter when three single core cables are laid in flat formation.

iV is the smaller dimension or diameter of a masonry duct or void, or the vertical depth of a rectangular duct,
floor or ceiling void or channel. The depth of the channel is more important than the width.

i D, is the external diameter of conduit or vertical depth of cable ducting.
D, is the external diameter of the conduit.

M For multi-core cable installed in method 55, use current-carrying capacity for reference method B2.

" It is recommended that these methods of installation are used only in areas where access is restricted to
authorized persons so that the reduction in current-carrying capacity and the fire hazard due to the
accumulation of debris can be prevented.

© For cables having conductors not greater than 16 mm? the current-carrying capacity may be higher.

P Thermal resistivity of masonry is not greater than 2 K-m/W, the term “masonry” is taken to include brickwork,
concrete, plaster and the like (other than themally insulating materials).

9 The inclusion of directly buried cables in this item is satisfactory when the soil thermal resistivity is of the order
of 2,5 K- m/W. For lower soil resistivities, the current-carrying capacity for directly buried cables is appreciably
higher than for cables in ducts.
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Table 4: Correction factor for ambient air temperature other than 30 °C

Insulation
Mineral ©
Ambient PVC covered or
temperature @ bare and exposed Bare not exposed
-C PVC —XLPEand EPR__ _ totouch70°C _ totouch105°C
10 122 115 1.26 114
15 117 112 1.20 1.11
20 112 1.08 1.14 1.07
25 1.06 1.04 1.07 1.04
35 094 0.96 0.93 0.96
40 0.87 0.91 0.85 0.92
45 0.79 0.87 0.87 088
50 071 0.82 0.67 0.84
55 0.61 0.76 0.57 0.80
60 0.50 0.71 0.45 075
65 - 0.65 = 0.70
70 = 0.58 = 0.65
75 -~ 0,50 — 0.60
80 - 0.41 = 0.54
85 = = = 0.47
a0 - = — 0.40
95 = = = 0,32

@ For higher ambient temperatures, consult manufacturer.
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QOREE:
'ﬂ 3

Cables in layers: a) spaced; b) not spaced; c) double layer
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Bunched cables: a) in trunking; b) in conduit; c) on perforated tray
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Table 5: Reduction factor for grouped cables

To be used with
current-carrying

Arrangement Number of circuits or multi-core cables capacities,
Item (cables touching) 1 2 3 4 5 6 7 8 9 412 16 20 reference
1 Bunched in air, on a 1.00 0.80 0.70 0.65 0.60 0.57 0.54 0.52 0.50 0.45 0.41 0.38
surface, embedded or Methods Ato F
enclosed
2 Single layer on wal, 1.00 0.85 0.79 0.75 0.73 0.72 0.72 0.71 0.70
floor or unperforated
tray
3 Single layer fixed 0.85 0.81 0.72 0.68 0.66 0.64 0.63 0.62 0.61 No further
directly under a faci%??gﬁlﬂore Method C
wooden ceiling than
4 Single layer on a 1.00 0.88 0.82 0.77 0.75 0.73 0.73 0.72 Q.72  nine circuits or
. multicore cables
perforated horizontal or
vertical tray
5  8ingle layer on ladder  1.00 0.87 0.82 0.80 0.80 0.79 0.79 0.78 0.78 Methods E and F

support or cleats etc.

MNOTE 1 These factors are applicable to uniform groups of cables, equally loaded.

MNOTE 2 Where horizontal clearances between adjacent cables exceeds twice their overall diameter, no reduction
factor need be applied.

NOTE 3 The same factors are applied to:

— groups of two or three single-core cables;
— multi-core cables.

NOTE 4 If a system consists of both twa- and three-core cables, the total number of cables is taken as the number of
circuits, and the corresponding factor is applied to the tables for two loaded conductors for the two-core
cables, and to the tables for three loaded conductors for the three-core cables.

NOTE 5 If a group consists of n single-core cables it may either be considered as n/2 circuits of two loaded
conductors or n/3 circuits of three loaded conductors.

NOTE 6 For some installations and for other methods not provided for in the above table, it may be appropriate to use
factors calculated for specific case, see for example tables 6-7.
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Number of three-phase Use as a
Method of installation in Table 3 Nu?::esr of circuits (note 4) multiplier to
y 1 2 3 rating for
Touching
Perforated 00,0000} ! 098 | 091 1 087 | Three cables in
trays 31 isoo 0.96 0.87 0.81 horizontal
mm H
(note 3) :L 0.95 0.85 0.78 formation
20 mm
Touching
Vertical ':Olé ’@ -
perforated o (OSSN O] 1 0.96 0.86 _ Three ctgbltles in
cable trays @ oo5 mml@ vertica
systems mmé@ 2 0.95 0.84 - formation
(note 4) E\,\‘
ey
Touching
Cable ladder | 32 1.00 0.97 0.96 .
system H Three cables in
cleats. etc 33 200 0.98 0.93 0.89 rfworlzoptal
’ ’ mm ormation
(note 3) 34 0.97 0.90 0.86
Perforated | b De 1 1.00 0.98 0.96
cable trays A
sys’[emy 31 ..____@@i: 0.97 0.93 0.89
&) | 300 mm 0.96 0.92 0.86
(note 3) ____'\_C:):@j'
Vertical
petr)flortated a1 1 1.00 0.91 0.89 Three cables in
cable trays . ;
system 2 1.00 0.90 0.86 | trefoil formation
(note 4)
Cable
Ladder system 32 1 1.00 1.00 1.00
cleats, etc. | 33 0.97 0.95 0.93
(note 3) 34 0.96 0.94 0.90
NOTE 1 Values given are averages for the cable types and range of conductor sizes considered in Table 8 to 9 (installation methods
E, F and G). The spread of values is generally less than 5 %.
NOTE 2 Factors are given for single layers of cables (or trefoil groups) as shown in the table and do not apply when cables are
installed in more than one layer touching each other. Values for such installations may be significantly lower and should
be determined by an appropriate method.
NOTE 3 Values are given for vertical spacing between cable trays of 300 mm and at least 20 mm between cable trays and wall.
For closer spacing the factors should be reduced. :
NOTE 4 Values are given for horizontal spacing between cable trays of 225 mm with cable trays mounted back to back. For closer |
spacing the factors should be reduced. !
NOTE 5 For circuits having more than one cable in parallel per phase, each three phase set of conductors should be considered (
as a circuit for the purpose of this table. :
NOTE 6 If a circuit consists of m parallel conductors per phase, then for determining the reduction factor this circuitshould be | ¢
considered as m circuits. E
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Number Number of cables per tray or ladder
Method of installation in Table 3 of trays
or 1 2 3 4 6 9
ladders
Touching
1 1,00 0,88 0,82 0,79 0,76 0,73
2 1,00 0,87 0,80 0,77 0,73 0,68
3 1,00 0,86 0,79 0,76 0,71 0,66
Perforated 6 1,00 0,84 0,77 0,73 0,68 0,64
cable tray
systems 31
(note 3)
1 1,00 1,00 0,98 0,95 0,91 -
1,00 0,99 0,96 0,92 0,87 -
1,00 0,98 0,95 0,91 0,85 -
1 1,00 0,88 0,82 0,78 0,73 0,72
2 1,00 0,88 0,81 0,76 0,71 0,70
Vertical
perforated
cable tray 31
systems
(note 4)
1 1,00 0,91 0,89 0,88 0,87 -
2 1,00 0,91 0,88 0,87 0,85 -
1 0,97 0,84 0,78 0,75 0,71 0,68
Unperforated | 31 2 097 | 0,83 | 0,76 | 0,72 | 0,68 | 0,63
cable tray
systems 3 0,97 0,82 0,75 0,71 0,66 0,61
6 0,97 0,81 0,73 0,69 0,63 0,58
Cable ladder a0 1 1,00 0,87 0,82 0,80 0,79 0,78
systems, a3 2 1,00 0,86 0,80 0,78 0,76 0,73
cleats, eto. oy 3 1,00 | 085 | 0,79 | 0,76 | 0,73 | 0,70
(note 3) 6 1,00 | 084 | 0,77 | 0,73 | 068 | 0,64
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Number Number of cables per tray or ladder
Method of installation in Table 3 of trays
or 1 2 3 4 6 9
ladders
Spaced
/De\ 1 1,00 1,00 1,00 1,00 1,00 -
@' 2 1,00 0,99 0,98 0,97 0,96 -
J I 3 1,00 0,98 0,97 0,96 0,93 -
—= 20mm

NOTE 1 Values given are averages for the cable types and range of conductor sizes considered in Tables 8
to 9 (installation methods E, F and G). The spread of values is generally less than 5 %.

NOTE 2 Factors apply to single layer groups of cables as shown above and do not apply when cables are installed in
more than one layer touching each other. Values for such installations may be significantly lower and has to be
determined by an appropriate method.

NOTE 3 Values are given for vertical spacing between cable trays of 300 mm and at least 20 mm between cable
trays and wall. For closer spacing the factors should be reduced.

NOTE 4 Values are given for horizontal spacing between cable trays of 225 mm with cable trays mounted back to
back. For closer spacing the factors should be reduced.
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Table 10: Correction factors for ambient ground temperatures other

than 20 °C
Insulation
Ground
temperature
°C PVC XLPE and EPR
10 1.10 1.07
15 1.05 1.04
25 0.95 0.96
30 0.89 0.93
35 0.84 0.89
40 0.77 0.85
45 0.71 0.80
50 0.63 0.76
55 0.55 Q.71
60 0.45 0.65
65 — 0.60
70 — 0.53
/5 — 0.46
80 — 0.38
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Number Cable to cable clearance
of cireuits (cables tNo‘:Jching} C;i?:n’?:tzlr? 0,125 m 0.25m 0.5m
2 0,75 0,80 0,85 0,90 0,90
3 0,65 0,70 0,75 0,80 0,85
4 0,60 0,60 0,70 0,75 0.80
5 0,55 0,55 0,65 0,70 0,80
6 0,50 0,55 0,60 0,70 0,80
7 0,45 0,51 0,59 0,67 0,76
8 0,43 0,48 0,57 0,65 0.75
9 0,41 0,46 0,55 0,63 0,74
12 0,36 0,42 0,51 0,59 0,71
16 0,32 0,38 0,47 0,56 0,38
20 0,29 0,35 0,44 0,53 0.66

Multi-core cables

o @

a
= =

Single-core cables

O GO © O;
WAL WA ())(e) @@
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Multi-core cables in single-way ducts
Number of cables Duct to duct clearance

(ducts 1§:ching) 0,25m 0,5 m 1,.0m
2 0,85 0,90 0,95 0,95
3 0,75 0,85 0,90 0,95
4 0,70 0,80 0,85 0,90
5 0,65 0,80 0,85 0,90
6 0,60 0,80 0,80 0,90
7 0,57 0,76 0,80 0,88
8 0,54 0,74 0,78 0,88
9 0,562 0,73 0,77 0,87
10 0,49 0,72 0,76 0,86
11 0,47 0,70 0,75 0,86
12 0,45 0,69 0,74 0,85
13 0,44 0,68 0,73 0,85
14 0,42 0,68 0,72 0,84
15 0,41 0,67 0,72 0,84
16 0,39 0,66 0,71 0,83
17 0,38 0,65 0,70 0,83
18 0,37 0,65 0,70 0,83
19 0,35 0,64 0,69 0,82
20 0,34 0,63 0,68 0,82

Multi-core cables

@@

NOTE 1 Values given apply to an installation depth of 0,7 m and a soil thermal resistivity of 2,5 K-m/W.
They are average values for the range of cable sizes and types quoted for Tables 8-15-16. The process

of averaging, together with rounding off, can result in some cases in errors up to 10 %. (Where more
precise values are required they may be calculated by methods given in IEC 60287-2-1.)

NOTE 2 In case of a thermal resistivity lower than 2,5 K- m/W the corrections factors can, in general, be
increased and can be calculated by the methods given in IEC 60287-2-1.

NOTE 3 If a circuit consists of m parallel conductors per phase, then for determining the reduction
factor, this circuit should be considered asm circuits.
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Single-core cables in non- magnetic single-way ducts

Number of single-
core circuits of two Duct to duct clearance
or three cables
Nil 0,25 m 0,5m 1,0m
(ducts touching) ! ’ ’

2 0,80 0,90 0,90 0,95
3 0,70 0,80 0,85 0,90
4 0,65 0,75 0,80 0,90
5 0,60 0,70 0,80 0,90
6 0,60 0,70 0,80 0,90
7 0,53 0,66 0,76 0,87
8 0,50 0,63 0,74 0,87
9 0,47 0,61 0,73 0,86
10 0,45 0,59 0,72 0,85
11 0,43 0,57 0,70 0,85
12 0,41 0,56 0,69 0,84
13 0,39 0,54 0,68 0,84
14 0,37 0,53 0,68 0,83
15 0,35 0,52 0,67 0,83
16 0,34 0,51 0,66 0,83
17 0,33 0,50 0,65 0,82
18 0,31 0,49 0,65 0,82
19 0,30 0,48 0,64 0,82
20 0,29 0,47 0,63 0,81

Single-core cables

NOTE 1 Values given apply to an installation depth of 0,7 m and a soil thermal resistivity of 2,5 K-m/W.
They are average values for the range of cable sizes and types quoted for Tables 8-15-16. The process

of averaging, together with rounding off, can result in some cases in errors up to =10 %. (Where more
precise values are required they may be calculated by methods given in IEC 60287-2-1.)

NOTE 2 In case of a thermal resistivity lower than 2,5 K- m/W the corrections factors can, in general, be
increased and can be calculated by the methods given in IEC 60287-2-1.

NOTE 3 |If a circuit consists of m parallel conductors per phase, then for determining the reduction
factor, this circuit should be considered asm circuits.
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Table 14: Correction factors for soil thermal resistivities other than

2.5 Km/W
Thermal resistivity, K - m/W 0,5 0,7 1 1,5 2 2,5 3
Correction factor for cables in buried ducts 1,28 1,20 1,18 1.1 1,05 1 0,96
Correction factor for direct buried cables 1,88 1,62 1,5 1,28 1,12 1 0,90

NOTE 1 The correction factors given have been averaged over the range of conductor sizes and types of
installation included in Tables 8-15-16. The overall accuracy of correction factors is within 5 %.

NOTE 2 The correction factors are applicable to cables drawn into buried ducts; for cables laid direct in the
ground the correction factors for thermal resistivities less than 2,5 K-m/W will be higher. Where more precise
values are required they may be calculated by methods given in the IEC 60287 series.

NOTE 3 The correction factors are applicable to ducts buried at depths of up to 0,8 m.

NOTE 4 It is assumed that the soil properties are uniform. No allowance had been made for the possibility of
moisture migration which can lead to a region of high thermal resistivity around the cable. If partial drying out of

the soil is foreseen, the permissible current rating should be derived by the methods specified in the IEC 60287
series.
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selection of wiring systems table 1
erection of wiring systems table 2

Methed of installation table 3
Iy

k4 fromtable 10

k4 from table 4

k' from table 11
(k2"'=1) ]

[ko' fromtable 13 | [ko' fromtable 12

yes
|k2 fromtable 7| <4— -

A\

I'b=l /Kot kot=K 17k 2"k 3 A

k2 from table 6 |
{ l
\ I

!

table current carrying capacity
lo>I"s

l

S [

ks from table 14

Iz =lo"Kwot
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M A _H _FE _R]
Third harmonic content
of phase current Reduction factor
Current to take in Current to take in
Size selection is account for the Size selection is account for the
% based on phase cable selection based on neutral cable selection
current 1’ current 1’
oo
0+ 15 1 =2 - :
ktot
15 = 33 0.86 I, = o
B - b - Y
Ko 0.86 _
33 : 45 0.86 = I
- = - N b _—
0.86
> 45 - - 1 v
I =1n
Iy = o
Where I, is the current flowing in the neutral calculated as follows: "N = -3 klll
tot

|, is the load current;
k., is the total correction factor;
k, is the third harmonic content of phase current;

Glaiuud zi 9 )lg2 GlodilS ©ly (1S Uy > Sige)ld S929 s bgiyo Zusual wipd IV-Y Joa>
Table 18: Voltage drop

. . Lighting Other uses
Type of installation % %
A - Low voltage installations supplied directly from a public low 3 5

voltage distribution system

B - Low voltage installation supplied from private LV supply @ 6 8

a8 As far as possible, it is recommended that voltage drop within the final circuits do not exceed those indicated in
installation type A.

When the main wiring systems of the installations are longer than 100 m, these voltage drops may be increased
by 0,005 % per metre of wiring system beyond 100 m, without this supplement being greater than 0,5 %.

Voltage drop is determined from the demand by the current-using equipment, applying diversity factors where
applicable, or from the values of the design current of the circuits.

NOTE 1 A greater voltage drop may be accepted

— for motor during starting periods,

— for other equipment with high inrush current,
provided that in both cases it is ensured that the voltage variations remains within the limits specified in
the relevant equipment standard.

NOTE 2 The following temporary conditions are excluded:
- voltage transients;
— voltage variation due to abnormal operation.
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Table 1: Resistance and reactance per unit of length of copper cables

single-core cable two-core/three-core cable
S r[€2/km] x[2/km] r[€2/km] x[Q/km]
[mm2] @ 80 [°C] @ 80 [°C]
1.5 14.8 0.168 15.1 0.118
2.5 8.91 0.156 9.08 0.109
4 5.57 0.143 5.68 0.101
6 3.71 0.135 3.78 0.0955
10 2.24 0.119 2.27 0.0861
16 1.41 0.112 1.43 0.0817
25 0.889 0.106 0.907 0.0813
35 0.641 0.101 0.654 0.0783
50 0.473 0.101 0.483 0.0779
70 0.328 0.0965 0.334 0.0751
95 0.236 0.0975 0.241 0.0762
120 0.188 0.0939 0.191 0.074
150 0.153 0.0928 0.157 0.0745
185 0.123 0.0908 0.125 0.0742
240 0.0943 0.0902 0.0966 0.0752
300 0.0761 0.0895 0.078 0.075

o sl blS Job axlg yuilisly g caoglin 19-Y Jga>

Table 2: Resistance and reactance per unit of length of aluminium

cables
single-core cable two-core/three-core cable
S r[Q/km] X[Q/Km] r[<2/km] x[Q2/km]
[mm?] @ 80 [°C] @ 80 [°C]
1.5 24.384 0.168 24.878 0.118
2.5 14.680 0.156 14.960 0.109
4 9.177 0.143 9.358 0.101
6 6.112 0.135 6.228 0.0955
10 3.691 0.119 3.740 0.0861
16 2.323 0.112 2.356 0.0817
25 1.465 0.106 1.494 0.0813
35 1.056 0.101 1.077 0.0783
50 0.779 0.101 0.796 0.0779
70 0.540 0.0965 0.550 0.0751
95 0.389 0.0975 0.397 0.0762
120 0,310 0.0939 0.315 0.074
150 0.252 0.0928 0.259 0.0745
185 0.203 0.0908 0.206 0.0742
240 0.155 0.0902 0.159 0.0752
300 0.125 0.0895 0.129 0.075

092091 gl blS Jgb A>lg HusliSl) g Caoglie Yo-¥ Jga>
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(M A _H _E _R]
Table 3: Specific voltage drop at cosg = 1 for copper cables
cosg =1
single-core cable two-core cable three-core cable
S[mm?] single-phase three-phase _ single-phase three-phase

1.5 29.60 25.63 30.20 26.15

2.5 17.82 15.43 18.16 15.73

4 11.14 9.65 11.36 9.84

6 7.42 6.43 7.56 6.55

10 4.48 3.88 4.54 3.93

16 2.82 2.44 2.86 2.48

25 1.78 1.54 1.81 1.57

35 1.28 1.11 1.31 1.13

50 0.95 0.82 0.97 0.84

70 0.66 0.57 0.67 0.58

95 0.47 0.41 0.48 0.42
120 0.38 0.33 0.38 0.33
150 0.31 0.27 0.31 0.27
185 0.25 0.21 0.25 0.22
240 0.19 0.16 0.19 017
300 0.15 0.13 0.16 0.14

A>lg WA b 5> o gl PSS dasine jg sl PI-Y Jga>
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Table 4: Specific voltage drop at cosq = 0.9 for copper cables

cosp=9
single-core cable two-core cable three-core cable
S[mm?] single-phase three-phase single-phase three-phase

1.5 26.79 23.20 27.28 23.63
2.5 16.17 14.01 16.44 14.24

4 10.15 8.79 10.31 8.93

6 6.80 5.89 6.89 5.96

10 414 3.58 416 3.60

16 2.64 2.28 2.65 2.29

25 1.69 1.47 1.70 1.48

35 1.24 1.08 1.25 1.08

50 0.94 0.81 0.94 0.81

70 0.67 0.58 0.67 0.58

95 0.51 0.44 0.50 0.43
120 0.42 0.36 0.41 0.35
150 0.36 0.31 0.35 0.30
185 0.30 0.26 0.29 0.25
240 0.25 0.22 0.24 0.21
300 0.22 0.19 0.21 0.18

0.9 )38 Ly pd jd o (5o PlS aasuine jlilg <l Y-y Jor>
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Table 5: Specific voltage drop at cosg = 0.85 for copper cables

cosp = 0.85
single-core cable two-core cable three-core cable
S[mm?] single-phase three-phase single-phase three-phase

1.5 25.34 21.94 25.79 22.34
2.5 15.31 13.26 15.55 13.47

4 9.62 8.33 9.76 8.45

6 6.45 5.59 6.53 5.65

10 3.93 3.41 3.95 3.42

16 2.51 2.18 2.52 2.18

25 1.62 1.41 1.63 1.41

35 1.20 1.04 1.19 1.03

50 0.91 0.79 0.90 0.78

70 0.66 0.57 0.65 0.56

95 0.50 0.44 0.49 0.42
120 0.42 0.36 0.40 0.35
150 0.36 0.31 0.35 0.30
185 0.30 0.26 0.29 0.25
240 0.26 0.22 0.24 0.21
300 0.22 0.19 0.21 0.18
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Table 6: Specific voltage drop at cos¢ = 0.8 for copper cables

cosp = 0.8
single-core cable two-core cable three-core cable
S[mm?] single-phase  three-phase single-phase three-phase

1.5 23.88 20.68 24.30 21.05
2.5 14.44 12.51 14.66 12.69

4 9.08 /.87 9.21 7.98

6 6.10 5.28 6.16 5.34

10 3.73 3.23 3.74 3.23

16 2.39 2.07 2.39 2.07

25 1.55 1.34 1.55 1.34

35 1.15 0.99 1.14 0.99

50 0.88 0.76 0.87 0.75

70 0.64 0.55 0.62 0.54

95 0.49 0.43 0.48 0.41
120 0.41 0.36 0.39 0.34
150 0.36 0.31 0.34 0.29
185 0.31 0.26 0.29 0.25
240 0.26 0.22 0.24 0.21
300 0.23 0.20 0.21 0.19
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Table 7: Specific voltage drop at cosy=0.75 for copper cables

cosg = 0.75
single-core cable two-core cable three-core cable
S[mm?] single-phase three-phase single-phase three-phase

1.5 22.42 19.42 22.81 19.75
2.5 13.57 11.75 13.76 11.92

4 8.54 7.40 8.65 7.49

6 5.74 4.97 5.80 5.02

10 3.62 3.05 3.52 3.05

16 2.26 1.96 2.25 1.95

25 1.47 1.28 1.47 1.27

35 1.10 0.95 1.08 0.94

50 0.84 0.73 0.83 0.72

70 0.62 0.54 0.60 0.52

95 0.48 0.42 0.46 0.40
120 0.41 0.35 0.38 0.33
150 0.35 0.31 0.33 0.29
185 0.30 0.26 0.29 0.25
240 0.26 0.23 0.24 0.21
300 0.23 0.20 0.22 0.19
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Table 8: Specific voltage drop at cosg = 1 for aluminium cables

cosp =1
single-core cable two-core cable three-corecable
S[mm?] single-phase three-phase single-phase three-phase

1.5 48.77 42.23 49.76 43.09
2.5 29.36 25.43 29.92 25.91

4 18.35 15.89 18.72 16.21

6 12.22 10.59 12.46 10.79

10 (.38 6.39 /.48 6.48

16 4.65 4.02 4.71 4.08

25 2.93 2.54 2.99 2.99

35 211 1.83 215 1.87

50 1.56 1.35 1.59 1.38

70 1.08 0.94 1.10 0.95

95 0.78 0.67 0.79 0.69
120 0.62 0.54 0.63 0.55
150 0.50 0.44 0.52 0.45
185 0.41 0.35 0.41 0.36
240 0.31 0.27 0.32 0.28
300 0.25 0.22 0.26 0.22
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Table 9: Specific voltage drop at cosg = 0.9 for aluminium cables

cosgp = 0.9
single-core cable two-core cable three-core cable
S[mm?] single-phase three-phase single-phase three-phase

1.5 44.04 38.14 44.88 38.87
2.5 26.56 23.00 27.02 23.40

4 16.64 14.41 16.93 14.66

6 1112 9.63 11.29 9.78

10 6.75 5.84 6.81 5.89

16 4.28 3.71 4.31 3.73

25 2.73 2.36 2.76 2.39

35 1.99 1.72 2.01 1.74

50 1.49 1.29 1.50 1.30

70 1.06 0.92 1.06 0.91

95 0.78 0.68 0.78 0.68
120 0.64 0.55 0.63 0.55
150 0.53 0.46 0.53 0.46
185 0.44 0.38 0.44 0.38
240 0.36 0.31 0.35 0.30
300 0.30 0.26 0.30 0.26

0.9 a8 Cuypb 33 ogainedlT CLO IS duasuise jlilg bl PV-F Joao
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Table 10: Specific voltage drop at cosq = 0.85 for aluminium cables

cosg = 0.85
single-core cable two-core cable three-core cable
S[mm?] single-phase three-phase single-phase three-phase
1.5 41.63 36.05 42.42 36.73
2.5 2512 21.75 25.55 22.12
4 15.75 13.64 16.02 13.87
6 10.53 9.12 10.69 9.26
10 6.40 5.54 6.45 5.58
16 4.07 3.52 4.09 3.54
25 2.60 2.25 2.63 2.27
35 1.90 1.65 1.91 1.66
50 1.43 1.24 1.43 1.24
/70 1.02 0.88 1.01 0.88
95 0.76 0.66 0.76 0.65
120 0.63 0.54 0.61 0.53
150 0.53 0.46 0.52 0.45
185 0.44 0.38 0,43 0.37
240 0.36 0.31 0.35 0.30
300 0.31 0.27 0.30 0.26
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Table 11: Specific voltage drop at cosp = 0.8 for aluminium cables

cosgp = 0.8

single-core cable two-core cable three-core cable

S[mm?] single-phase __three-phase single-phase three-phase
1.5 39.22 33.96 39.95 34.59
2.5 23.67 20.50 24.07 20.84
4 14.85 12.86 15.09 13.07
6 9.94 8.61 10.08 8.73
10 6.05 5.24 6.09 5.27
16 3.85 3.34 3.87 3.35
25 2.47 214 2.49 2.16
35 1.81 1.57 1.82 1.57
50 1.37 1.18 1.37 1.18
70 0.98 0.85 0.97 0.84
95 0.74 0.64 0.73 0.63
120 0.61 0.53 0.59 0.51
150 0.51 0.45 0.50 0.44
185 0.43 0.38 0.42 0.36
240 0.36 0.31 0.34 0.30
300 0.31 0.27 0.30 0.26
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Table 12: Specific voltage drop at cosq = 0.75 for aluminium cables
cosp = 0.75
single-core cable two-core cable three-core cable
S[mm?] single-phase three-phase single-phase three-phase

1.5 36.80 31.87 37.47 32.45
2.5 22.23 19.25 22.58 19.56

4 13.95 12.08 1417 12.27

6 9.35 8.09 9.47 8.20

10 5.69 4.93 5.72 4.96

16 3.63 3.15 3.64 3.15

25 2.34 2.02 2.35 2.03

35 1.72 1.49 1.72 1.49

50 1.30 1.13 1.30 1.12

70 0.94 0.81 0.92 0.80

95 Q.71 0.62 0.70 0.60
120 0.59 0.51 0.57 0.49
150 0.50 0.43 0.49 0.42
185 0.42 0.37 0.41 0.35
240 0.35 0.31 0.34 0.29
300 0.31 0.27 0.29 0.25

0. VO &)A8 uy pd ) (091u09)T (gld IS duasiine jlilg wadl Wo-¥ Jga>

Table 1: Resistance values [Q2/km] of single-core and multi-core
cables in copper and aluminium at 80 °C

Single-core cable Two-core/three-core cable
S
[mm?] Cu Al Cu Al

1.5 14,8 24,384 151 24,878
2.5 8.91 14.680 9.08 14,960
4 5.57 9177 568 9,358

&) 3.71 6112 378 6.228
10 2.24 3,691 2.27 3.740
16 1.41 2.323 1.43 2.356
25 0.889 1,465 0,907 1.494
35 0.641 1.056 0.654 1.077
50 0.473 Q.779 0.483 0,796
70 0.328 0.540 0334 0.550
95 0.236 0.389 0.241 0,397
120 0188 0310 0191 0315
150 0.153 0.252 0157 0,259
185 0,123 0.203 0,125 0,206
240 0.0943 0.155 0.0966 0,159
300 0.0761 Q4125 0078 0129

az)> Ao Lod )5 ;0920091 g o (gldiund Xz 9 S gloilS Jgb A>lg Cuoglio PI-Y Jga
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Table 1: Values of k for phase conductor
Conductor insulation
PVC PVC EPR Rubber Mineral
=300 mm? | >300 mm? | XLPE 60 °C
PVC Bare

Initial temperature °C 70 70 90 60 70 105
Final temperature °C 160 140 250 200 160 250
Material of conductor:
Copper 115 103 143 141 115 135/115 2
Aluminium 76 68 94 93 - -
tin-soldered joints 115 - - - - -
in copper conductors
@ This value shall be used for bare cables exposed to touch.
NOTE 1 Other values of k are under consideration for.
- small conductors (particularly for cross section less than 10 mm?);
- duration of short-circuit exceeding 5 s;
- other types of joints in conductors; S
- bare conductors. N

[T
NOTE 2 The nominal current of the short-circuit protective device may be greater than the current carrying E
capacity of the cable. g

O
NOTE 3 The above factors are based on IEC 60724. a

alizo oo gl K uslio FY-Y Joao>

Table 2: Maximum withstood energy for cables k?S?[(kA)? s]

Cross section [mm?]

Cable k 1.5 2.5 4 6 10 16 25 35
. Cul| 115 2.98-10% 8.27-10% | 212107 | 4.76-10" 1.32 3.39 8.27 1.62:10"
Al 76 1.30-107 3.61-10° | 9.24.10% | 2.08-10" 5.78-10" 1.48 3.61 7.08
EPR/XLPE Cu| 143 4.60-10° 1.2810" | 3.2710" | 7.3610" 2.04 5.23 1.28:10' 2.51-10'
Al | o4 1.99-107 5.52-10° 1.4110" | 3.18-10" 8.84-10" 2.26 5.52 1.08-10"
Fubb Cu | 141 4.47-10% 1.24-10" 3.18-10™ 7.16-10" 1.99 5.09 1.24-10" 2.44-10"

u er
Al | 93 1.95-10° 5.41-10° 138107 | 3.11-10" 8.6510" 2.21 5.41 1.06-10"
Cross section [mm?]

Cable k 50 70 95 120 150 185 240 300
. Cul 115 3.31-10' 6.48-10" 1.19-10° 1.90-10° 2.98-10 4.5310° | 7.62-10° 1.19-10°
Al | 76 1.44-10' 2.83-10' 5.21-10° 8.32:10' 1.30-10° 1.98-10° | 3.33-10° 5.20-10°
Cu| 143 5.11-10' 1.00-10' 1.85-10' 2.94-10° 4.60-10° 7.00-10° | 1.18-10° 1.84-10°
EPRfXLPE 1 1 1 2 2 2 2 2
Al | o4 2.21-10 4.33-10 7.97-10 1.27-10 1.99-10 3.02:10 5.09-10 7.95-10
o Cu| 141 4.9710' 9.74-10 1.79-10' 2.86-10° 4.4710° 6.80-10° | 1.15-10° 1.79-10°
Al | 93 2.16-10' 4.24-10" 7.81-10 1.25-10° 1.95-10° 2.96-10° | 4.98:-10° 7.78:10°

[KA? .sec] sy K2 S? Lo ulS Jooi Jo6 (g
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number of parallel
conductors 2 3 4 5
k_* 2 2.7 3 3.2

par
Ko = 4 (n-1)/n'where: n = number of conductors in parallel per phase

Kpar a"a‘a" w)"b re-v 'J9'»

U [V] K,
(three-phase value)

2300 0.58

400 1

440 1.1

500 1.25

690 1.73

K, wupo Vo-Y Joa>




Table 3: Maximum protected length

section [mm?]
L[A] 1.5 25 4 6 10 16 25 35 50 70 95 120 150 185 240 300

20 370 617
30 246 412 658
40 185 309 494 741
50 148 247 395 593
60 123 206 329 494
70 105 176 282 423 705
80 92 154 246 370 617
90 82 137 219 329 549
100 74 123 197 206 494 790
120 61 102 164 246 412 658
140 52 88 141 211 353 564
150 49 82 131 197 329 527
160 46 7 1283 185 309 494 772
180 4 68 109 164 274 439 686
200 37 61 98 148 247 395 617
220 38 56 80 134 224 359 561 786
250 29 49 79 118 198 316 494 691
280 28 44 70 105 176 282 441 617
300 24 41 65 98 165 263 412 576
320 23 38 61 92 154 247 386 540 772
350 21 35 56 84 141 226 353 494 705
380 19 32 52 /8 130 208 325 455 650
400 18 30 49 74 123 198 309 432 617
420 17 29 47 70 118 188 294 412 588
450 16 27 43 656 110 176 274 384 549 768
480 156 25 41 61 103 165 267 360 514 720
500 14 24 39 59 99 168 247 346 494 691
520 14 23 38 57 95 162 237 382 475 665
5560 13 22 35 53. 90 144 224 314 449 629
580 12 21 34 51 86 136 213 298 426 596 809
600 12 20 32 49 82 132 206 288 412 576 782
620 11 19 31 47 80 127 199 279 398 558 757
650 11 19 30 45 76 122 190 266 380 532 722
680 10 18 29 43 73 116 182 254 363 508 690
700 10 17 28 42 71 113 176 247 353 494 670 847

750 16 26 39 66 105 165 230 329 461 626 790 840

800 15 24 37 62 99 154 216 309 432 586 667 787

850 14 23 34 58 93 145 203 200 407 552 ©627 741

900 13 21 32 55 88 137 192 274 384 521 593 700

950 13 20 31 52 83 130 182 260 364 494 561 663

1000 12 19 29 49 /9 123 173 247 346 469 5833 630 73t

1250 15 23 40 63 99 138 198 277 375 427 504 58 711

1500 13 19 33 53 82 115 165 230 313 356 420 487 593

1600 12 18 31 49 7 108 154 216 293 333 394 457 556 667
2000 14 25 40 62 86 128 173 235 267 3815 365 444 533
2500 11 20 32 49 69 99 138 188 213 262 292 368 427
3000 16 26 41 58 82 115 156 178 210 244 296 356
3200 15 25 39 54 77 108 147 167 197 228 278 333
4000 12 20 31 43 62 86 117 133 157 183 222 267
5000 10 16 25 35 49 69 94 107 126 146 178 213
6300 13 20 27 39 55 74 85 100 116 141 169
8000 10 15 22 31 43 59 67 79 9 111 133
9600 13 18 26 36 49 56 66 76 93 111
10000 12 17 25 35 47 53 63 73 89 107
12000 10 14 21 29 39 44 52 61 74 89
15000 12 16 23 31 36 42 49 59 71
20000 12 17 23 27 31 37 44 53
24000 10 14 20 22 26 30 37 44
30000 12 16 20 25 30 40 49

Suilogil (gloads huwgi wablas (P8 Jgb yiSlas PV-Y Jga>
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It is necessary to: [t is necessary to: It is necessary to: [t is necessary to: It is not necessary:
detect the neutral current - open allthe contacts -open the phase contacts -detect the neutral current; -the presence of a
in order to open all the contacts (phase and neutral) It is not necessary to: -open the phase contacts; breaking device
(phase and neutral). [t is not necessary to: -detect the neutral overcurrent; [t is not necessary to: for the neutral.*
-detect the neutral current. -open the neutral contact. -open the neutral contact.
*in TT systems the
neutral conductor

shall be disconnected.

!

Neutral shall not be disconnected before the phase conductors
Neutral shall be reconnected at the same time as
or before the phase conductors

J99 (62 (59) 62uiSghd g wublas Cuai 3)90 5 (555 paoudi wWyl>gld WW-¥ S
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Table 1: Minimum cross sections of the neutral conductor

Phase cross section Min. neutral cross section

S [mm?] S, [mm?]
Single-phase/two-phase circuits
Cu/Al Any s
Three-phase circuits S=<16 s
Cu S>16 16
Three-phase circuits S=<25 s
Al S>25 25

for TN-C systems, the Standards specify a minimum cross section of 10 mm? for
copper and 16 mm?for aluminium conductors

alio Gloylao 5> Jgi paw ghio g J8las PA-F Joaz -FIF s

Table 2: Cross section of the protective conductor

Cross section of Minimum cross section of the corresponding
line conductor S protective conductor
[mm?] [mm?2]
If the protective conductor is of the If the protective conductor is not of the same
same material as the line conductor material as the line conductor
k
;
S" 16 S S
2
K 16
16<S " 35 16 k
2
S k, S
1
S>35 — ——
2 kz 2
Where
k4 is the value of k for the line conductor, selected from Table 1 Chapter 1.4 according to the materials of -
the conductor and insulation; 9
o
ks is the value of k for the protective conductor. L
)
* For a PEN conductor, the reduction of the cross section is permitted only in accordance with the rules for sizing of the neutral conductor. g
O
o
(72}
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Table 3: Values of k for insulated protective conductors not incorpo-
rated in cables and not bunched with other cables

Temperature Material of conductor
Conductor insulation °c® Copper Aluminium Steel
Initial Final Values for k
70 °C PVC 30 160/140 2 143/1332 95/88 @ 52/49 2
90 °C PVC 30 143/133 2 143/133 2 95/88 @ 52/49 @
90 °C thermosetting 30 250 176 116 64
60 °C rubber 30 200 159 105 58
85 °C rubber 30 220 168 110 60
Silicon rubber 30 350 201 133 73
aThe lower value applies to PVC insulated conductors of cross section greater than 300 mm?.
b Temperature limits for various types of insulation are given in IEC 60724.

bl 035 63uiS LgiT HUS ) b j glogoled acgome g5 aS dlgil Wyl (63 (gl K e pd Hlado Fo-F Jgas

Table 4: Values of k for protective conductors as a core incorporated
in a cable or bunched with other cables or insulated conductors

Temperature Material of conductor
Conductor insulation °cP Copper Aluminium Steel
Initial Final Values for k
70 °C PVC 70 160/140 2 115/103 2 76/68 @ 42/37 @
90 °C PVC 90 160/140 2 100/86 @ 66/57 2 36/312
90 °C thermosetting 90 250 143 94 52
60 °C rubber 60 200 141 93 51
85 °C rubber 85 220 134 89 48
Silicon rubber 180 350 132 87 47
2The lower value applies to PVC insulated conductors of cross section greater than 300 mm>.
b Temperature limits for various types of insulation are given in IEC 60724.

il o JUS 55 Glitte JulS U 6395 Lol IS glodians 5l oSt wl 63l aS LolKin (gl K cupd FI-P Joa>

Table 1: Correction factor k, for ambient temperature other than 40 °C

Ambient
Temperature [°C] 15 20 25 30 35 40 45 50
K 1.2 1.17 112 1.08 1.05 1 0.95 0.85

t
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Table 2: Current carrying capacity |, of copper BTS

Number of L, Mo X, U
Generic type conductors [A] [m<Q/m] [m</m] V]

25A 4 cond. Cu 4 25 6.964 1.144 400

25A 4 cond. Cu 4 25 6.876 1.400 400

25A 4+4 cond. Cu 444 25 6.876 1.400 400

40A 4 cond. Cu 4 40 3.556 0.792 400

40A 4 cond. Cu 4 40 3.516 1.580 400

40A 444 cond. Cu 444 40 3.516 1.580 400

40A 4 cond. Cu 4 40 2173 0.280 400

63A 4 cond. Cu 4 63 1.648 0.637 400

100 100A 4 cond. Cu 4 100 0.790 0.366 400
160 160A 4 cond. Cu 4 160 0.574 0.247 400
160 160A 4 cond. Cu 4 160 0.335 0.314 500
160 160A 5 cond. Cu 5 160 0.335 0.314 500
250 250A 4 cond. Cu 4 250 0.285 0.205 1000
250 250A 5 cond. Cu 5 250 0.285 0.205 1000
250 250A 4 cond. Cu 4 250 0.194 0.205 500
250 250A 5 cond. Cu 5 250 0.194 0.205 500
315 315A 4 cond. Cu 4 315 0.216 0.188 1000
315 315A 5 cond. Cu 5 315 0.216 0.188 1000
350 350A 4 cond. Cu 4 350 0.142 0.188 500
350 350A 5 cond. Cu 5 350 0.142 0.188 500
400 400A 4 cond. Cu 4 400 0.115 0.129 1000
400 400A 5 cond. Cu 5 400 0.115 0.129 1000
500 500A 4 cond. Cu 4 500 0.092 0.129 500
500 500A 5 cond. Cu 5 500 0.092 0.129 500
630 B630A 4 cond. Cu 4 630 0.073 0.122 1000
630 B630A 5 cond. Cu 5 630 0.073 0.122 1000
700 700A 4 cond. Cu 4 700 0.077 0.122 500
700 700A 5 cond. Cu 5 700 0.077 0.122 500
700 700A 5 cond. Cu 5 700 0.077 0.122 500
700 700A 4 cond. Cu 4 700 0.077 0.122 500
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Number of | r * X U

Size Generic type conductors [io] [mslah/m] [mﬁ?m] M

800 800A 4 cond. Cu 4 800 0.047 0.122 1000
800 800A 5 cond. Cu 5 800 0.047 0.122 1000
800 800A 4 cond. Cu 4 800 0.038 0.027 1000
800 800A 4 cond. Cu 4 800 0.072 0.122 500
800 800A 5 cond. Cu 5 800 0.072 0.122 500
1000 1000A 4 cond. Cu 4 1000 0.038 0.120 1000
1000 1000A 5 cond. Cu 5 1000 0.038 0.120 1000
1000 1000A 4 cond. Cu 4 1000 0.037 0.026 1000
1000 1000A 4 cond. Cu 4 1000 0.038 0.097 1000
1000 1000A 4 cond. Cu 4 1000 0.068 0.120 500
1000 1000A 5 cond. Cu 5 1000 0.068 0.120 500
1200 1200A 4 cond. Cu 4 1200 0.035 0.021 1000
1250 1250A 4 cond. Cu 4 1250 0.034 0.023 1000
1250 1250A 4 cond. Cu 4 1250 0.035 0.076 1000
1500 1500A 4 cond. Cu 4 1500 0.030 0.022 1000
1600 1600A 4 cond. Cu 4 1600 0.025 0.018 1000
1600 1600A 4 cond. Cu 4 1600 0.034 0.074 1000
2000 2000A 4 cond. Cu 4 2000 0.020 0.015 1000
2000 2000A 4 cond. Cu 4 2000 0.025 0.074 1000
2400 2400A 4 cond. Cu 4 2400 0.019 0.012 1000
2500 2500A 4 cond. Cu 4 2500 0.016 0.011 1000
2500 2500A 4 cond. Cu 4 2500 0.019 0.040 1000
3000 3000A 4 cond. Cu 4 3000 0.014 0.011 1000
3000 3000A 4 cond. Cu 4 3000 0.017 0.031 1000
3200 3200A 4 cond. Cu 4 3200 0.013 0.009 1000
3200 3200A 4 cond. Cu 4 3200 0.015 0.031 1000
4000 4000A 4 cond. Cu 4 4000 0.011 0.007 1000
4000 4000A 4 cond. Cu 4 4000 0.011 0.026 1000
5000 5000A 4 cond. Cu 4 5000 0.008 0.005 1000
5000 5000A 4 cond. Cu 4 5000 0.008 0.023 1000

R .
phase resistance at | |
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M A H E R]

Number of 1, rph* X, U
Size Generic type conductors [A] [mg/m] [m&/m] \'A|
160 160A 4 cond. Al 4 160 0.591 0.260 1000
160 160A 5 cond. Al 5 160 0.591 0.260 1000
160 160A 4 cond. Al 4 160 0.431 0.260 500
160 160A 5 cond. Al 5 160 0.431 0.260 500
250 250A 4 cond. Al 4 250 0.394 0.202 1000
250 250A 5 cond. Al 5 250 0.394 0.202 1000
250 250A 4 cond. Al 4 250 0.226 0.202 500
250 250A 5 cond. Al 5 250 0.226 0.202 500
315 315A 4 cond. Al 4 315 0.236 0.186 1000
315 315A 5 cond. Al 5 315 0.236 0.186 1000
315 315A 4 cond. Al 4 315 0.181 0.186 500
315 315A 5 cond. Al 5 315 0.181 0.186 500
400 400A 4 cond. Al 4 400 0.144 0.130 1000
400 400A 5 cond. Al 5 400 0.144 0.130 1000
400 400A 4 cond. Al 4 400 0.125 0.130 500
400 400A 5 cond. Al 5 400 0.125 0.130 500
500 500A 4 cond. Al 4 500 0.102 0.127 500
500 500A 5 cond. Al 5 500 0.102 0.127 500
630 B630A 4 cond. Al 4 630 0.072 0.097 1000
630 B30A 5 cond. Al 5 630 0.072 0.097 1000
630 B630A 4 cond. Al 4 630 0.072 0.029 1000
630 630A 4 cond. Al 4 630 0.073 0.097 500
630 630A 5 cond. Al 5 630 0.073 0.097 500
800 800A 4 cond. Al 4 800 0.062 0.096 1000
800 800A 5 cond. Al 5 800 0.062 0.096 1000
800 800A 4 cond. Al 4 800 0.067 0.027 1000
800 800A 4 cond. Al 4 800 0.071 0.096 500
800 800A 5 cond. Al 5 800 0.071 0.096 500
1000 1000A 4 cond. Al 4 1000 0.062 0.023 1000
1000 1000A 4 cond. Al 4 1000 0.068 0.087 1000
1200 1200A 4 cond. Al 4 1200 0.054 0.023 1000
1250 1250A 4 cond. Al 4 1250 0.044 0.021 1000
1250 1250A 4 cond. Al 4 1250 0.044 0.066 1000
1500 1500A 4 cond. Al 4 1500 0.041 0.023 1000
1600 1600A 4 cond. Al 4 1600 0.035 0.017 1000
1600 1600A 4 cond. Al 4 1600 0.041 0.066 1000
2000 2000A 4 cond. Al 4 2000 0.029 0.016 1000
2000 2000A 4 cond. Al 4 2000 0.034 0.053 1000
2250 2250A 4 cond. Al 4 2250 0.032 0.049 1000
2400 2400A 4 cond. Al 4 2400 0.028 0.012 1000
2500 2500A 4 cond. Al 4 2500 0.022 0.011 1000
2500 2500A 4 cond. Al 4 2500 0.022 0.034 1000
3000 3000A 4 cond. Al 4 3000 0.020 0.011 1000
3200 3200A 4 cond. Al 4 3200 0.017 0.009 1000
3200 3200A 4 cond. Al 4 3200 0.020 0.034 1000
4000 4000A 4 cond. Al 4 4000 0.014 0.008 1000
4000 4000A 4 cond. Al 4 4000 0.017 0.024 1000
4500 4500A 4 cond. Al 4 4500 0.014 0.024 1000

" .
phase resistance at |
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I2‘tph I2‘tN IZtPE Ipeakph IpeakN
Generic type [(kA)*s] [(kA)*s] [(kA)*s] [KA] kA]

25A 4 cond. Cu 0.48 0.48 0.48 10 10

25A 4 cond. Cu 0.64 0.64 0.64 10 10

25A 4+4 cond. Cu 0.64 0.64 0.64 10 10

40A 4 cond. Cu 0.73 0.73 0.73 10 10

40A 4 cond. Cu 1 1 1 10 10

40A 4+4 cond. Cu 1 1 1 10 10

40A 4 cond. Cu 7.29 7.29 7.29 10 10

63A 4 cond. Cu 7.29 7.29 7.29 10 10

100 100A 4 cond. Cu 20.25 20.25 20.25 10 10

160 160A 4 cond. Cu 30.25 30.25 30.25 10 10
160 160A 4 cond. Cu 100 60 60 17 10.2
160 160A 5 cond. Cu 100 100 100 17 10.2
160 160A 4 cond. Cu 100 100 100 17 10.2
250 250A 4 cond. Cu 312.5 187.5 187.5 52.5 31.5
250 250A 5 cond. Cu 312.5 312.5 312.5 52.5 315
250 250A 4 cond. Cu 169 101.4 101.4 26 15.6
250 250A 5 cond. Cu 169 169 169 26 15.6
250 250A 4 cond. Cu 169 169 169 26 15.6
315 315A 4 cond. Cu 312.5 187.5 187.5 52.5 31.5
315 315A 5 cond. Cu 312.5 312.5 312.5 52.5 31.5
350 350A 4 cond. Cu 169 101.4 101.4 26 15.6
350 350A 5 cond. Cu 169 169 169 26 15.6
350 350A 4 cond. Cu 169 169 169 26 15.6
400 400A 4 cond. Cu 900 540 540 63 37.8
400 400A 5 cond. Cu 900 900 900 63 37.8
500 500A 4 cond. Cu 756.25 453.75 453.75 58 34.8
500 500A 5 cond. Cu 756.25 756.25 756.25 58 34.8
500 500A 4 cond. Cu 756.25 756.25 756.25 58 34.8
630 630A 4 cond. Cu 1296 777.6 777.6 75.6 45 .4
630 630A 5 cond. Cu 1296 1296 1296 75.6 45 .4
700 700A 4 cond. Cu 756.25 453.75 453.75 58 34.8
700 700A 5 cond. Cu 756.25 756.25 756.25 58 34.8

700 700A 4 cond. Cu 756.25 756.25 756.25 58 34.8




M A H E R
Iztph Ith IthE Ipeakph IpeakN
Generic type [(kA)’s] [(kA)*s] [(kA)*s]

800A 4 cond. Cu 1206 777.6 777.6 75.6 45.4

800A 5 cond. Cu 1206 1296 1296 75.6 45.4

800A 4 cond. Cu 3969 3969 2381.4 139 83.4

800A 4 cond. Cu 756.25 453.75 453.75 58 34.8

800A 5 cond. Cu 756.25 756.25 756.25 58 34.8

800A 4 cond. Cu 756.25 756.25 756.25 58 34.8

1000A 4 cond. Cu 1206 777.6 777.6 75.6 45.4

1000 1000A 5 cond. Cu 1296 1296 1296 75.6 45.4
1000 1000A 4 cond. Cu 3969 3969 2381.4 139 83.4
1000 1000A 4 cond. Cu 1600 1600 960 84 50.4
1000 1000A 4 cond. Cu 1024 614.4 614.4 60 36
1000 1000A 5 cond. Cu 1024 1024 1024 60 36
1000 1000A 4 cond. Cu 1024 1024 1024 60 36

1200 1200A 4 cond. Cu 7744 7744 4646.4 194 116.4

1250 1250A 4 cond. Cu 7744 7744 4646.4 194 116.4
1250 1250A 4 cond. Cu 2500 2500 1500 105 63

1500 1500A 4 cond. Cu 7744 7744 4646.4 194 116.4

1600 1600A 4 cond. Cu 7744 7744 4646.4 194 116.4
1600 1600A 4 cond. Cu 2500 2500 1500 105 63

2000 2000A 4 cond. Cu 7744 7744 4646.4 194 116.4
2000 2000A 4 cond. Cu 3600 3600 2160 132 79.2

2400 2400A 4 cond. Cu 7744 7744 4646.4 194 116.4

2500 2500A 4 cond. Cu 7744 7744 4646.4 194 116.4
2500 2500A 4 cond. Cu 4900 4900 2940 154 92.4

3000 3000A 4 cond. Cu 30976 30976 18585.6 387 232.2

3000 3000A 4 cond. Cu 8100 8100 4860 108 118.8

3200 3200A 4 cond. Cu 30976 30976 18585.6 387 232.2

3200 3200A 4 cond. Cu 8100 8100 4860 198 118.8

4000 4000A 4 cond. Cu 30976 30976 18585.6 387 232.2

4000 4000A 4 cond. Cu 8100 8100 4860 198 118.8

5000 5000A 4 cond. Cu 30976 30976 18585.6 387 232.2
5000 5000A 4 cond. Cu 10000 10000 6000 220 132
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M A H E R]

|2t h Ith IthE I eakph I eakN

Generic type [(kARs] [(kA)s] [(kAYs] ficA] [kA]

160A 4 cond. Al 112.5 67.5 67.5 30 18

160A 5 cond. Al 112.5 112.5 112.5 30 18
160A 4 cond. Al 100 60 60 17 10.2
160A 5 cond. Al 100 100 100 17 10.2
160A 4 cond. Al 100 100 100 17 10.2
250A 4 cond. Al 312.5 187.5 187.5 52.5 31.5
250A 5 cond. Al 312.5 3125 3125 525 31.5
250 250A 4 cond. Al 169 101.4 101.4 26 15.6
250 250A 5 cond. Al 169 169 169 26 15.6
250 250A 4 cond. Al 169 169 169 26 15.6
315 315A 4 cond. Al 625 375 375 52.5 31.5
315 315A 5 cond. Al 625 625 625 52.5 31.5
315 315A 4 cond. Al 169 101.4 101.4 26 15.6
315 315A 5 cond. Al 169 169 169 26 15.6
315 315A 4 cond. Al 169 169 169 26 15.6
400 400A 4 cond. Al 900 540 540 63 37.8
400 400A 5 cond. Al 900 900 900 63 37.8
400 400A 4 cond. Al 625 375 375 525 31.5
400 400A 5 cond. Al 625 625 625 52.5 31.5
400 400A 4 cond. Al 625 625 625 52.5 31.5
500 500A 4 cond. Al 625 375 375 52.5 31.5
500 500A 5 cond. Al 625 625 625 52.5 31.5
500 500A 4 cond. Al 625 625 625 52.5 31.5
630 B30A 4 cond. Al 1296 777.8 777.6 75.6 45 .4
630 B630A 5 cond. Al 1296 1296 1296 75.6 45.4
630 630A 4 cond. Al 1444 1444 866.4 80 48
6830 B30A 4 cond. Al 1024 614.4 614.4 67.5 40.5
630 B630A 5 cond. Al 1024 1024 1024 67.5 40.5




M A H E R
Iztph I2‘tN IthE Ipeakph IpeakN
Generic type [(kA)*s] [(kA)*s] [(kA)*s] [kA] [kA]
630A 4 cond. Al 1024 1024 1024 67.5 40.5
800A 4 cond. Al 1296 777.6 777.6 75.6 45.4
800A 5 cond. Al 1296 1296 1296 75.6 45.4
800A 4 cond. Al 1764 1764 1058.4 88 52.8
800A 4 cond. Al 1024 614.4 614.4 67.5 40.5
800A 5 cond. Al 1024 1024 1024 67.5 40.5
800A 4 cond. Al 1024 1024 1024 67.5 40.5
1000A 4 cond. Al 6400 6400 3840 176 105.6
1000 1000A 4 cond. Al 1600 1600 960 84 50.4
1200 1200A 4 cond. Al 6400 6400 3840 176 105.6
1250 1250A 4 cond. Al 6400 6400 3840 176 105.6
1250 1250A 4 cond. Al 2500 2500 1500 105 63
1500 1500A 4 cond. Al 6400 6400 3840 176 105.6
1600 1600A 4 cond. Al 6400 6400 3840 176 105.6
1600 1600A 4 cond. Al 2500 2500 1500 105 63
2000 2000A 4 cond. Al 6400 6400 3840 176 105.6
2000 2000A 4 cond. Al 3600 3600 2160 132 79.2
2250 2250A 4 cond. Al 4900 4900 2940 154 92.4
2400 2400A 4 cond. Al 25600 25600 15360 352 211.2
2500 2500A 4 cond. Al 25600 25600 15360 352 211.2
2500 2500A 4 cond. Al 8100 8100 4860 198 118.8
3000 3000A 4 cond. Al 25600 25600 15360 352 211.2
3200 3200A 4 cond. Al 25600 25600 15360 352 211.2
3200 3200A 4 cond. Al 8100 8100 4860 198 118.8
4000 4000A 4 cond. Al 25600 25600 15360 352 211.2
4000 4000A 4 cond. Al 8100 8100 4860 198 118.8
4500 4500A 4 cond. Al 10000 10000 6000 220 132
wogxiogll GLBTS jl j91e by Jaxxi 1B poyjSle )yl FF-Y Joa=
Table 6: Current distribution factor
Type of Arrangement Current distribution
supply of loads factor
From one end only Load concentrated at the end 1
Evenly distributed load 0.5
From both ends Evenly distributed load 0.25
Central Load concentrated at the ends 0.25
Evenly distributed load 0.125
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JAN JAN JAN
1 12 13
L L L
16-P i
Length Current Losses

1° section ; L+, 4, P.=3r L, (I +,+1,)°
2° section L,-L, L+, P,=3r(L,-L )+,
3° section - l, P,=3r (Ls-L)(1,)?

Total losses in BTS

P =P +P+P,

16-F JSus > WlAl S 4y GiiSiw Oluslxo 0925 FA-Y Jga
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Lamp type

*

P9 Jas

Peak current

Inrush current

Turn-on time

W ~~1¥ .7}

Incandescent lamps 15In - -
Halogen lamps 15In - -
Fluorescent Non PFC - 2In 10s
lamp PFC 20In 1:6s
High intensity Non PFC - 2In 2+8 min
discharge lamps PFC 20In 2In 2+8 min
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Peak current diagram
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Inrush current diagram
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Contactor lcw

Turning-on characteristics

E"

/

Circuit-breaker characteristics
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Table 1 400V

Sy [KVA] MCB MCCB ACB

4 S200 B6
6 S200 B10

; 5200 B13

1 S200 B16
14

17 5200 B25
19
21 5200 B32

22
28 XT1 160
- $200 B50 XT2 160

35
38 5200 B63
42
44
48 S280 B80
55
69 5280 B100
80
87
100
111
138 XT3 250
159 XT4 250
173
180
190
208
218
242 T5400
277
308
311
346 T5630 X1630
381
415
436
484
554
692
727
865
1107 T7 1600 X1 1600
1730 E3 2500

2180
9014 E3 3200

2250 E4 4000
2500

2800 E6 5000
3150

3500 E6 6300

T4 320

T6 800 X1800

T7 1000 X1 1000**

T7 1250 X1 1250™
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Table 2 440V

Sy [KVA] MCB MCCB ACB

4 5200 B6
6 $200 B8
7 $200 B10
9 $200 B13
11 5200 B16
14 $200 B20
17 5200 B25
19
21 5200 B32
22

28 S200 B40 XT1 160

31 200 B50 XT2160
35

38
42 5200 B63
44
48
55
69 5280 B100
80
87
100
111
138

159 XT3 250

173 XT4 250
180

190
208
218 T4 320
242
277 T5 400
308
311
346
381
415
436
484 -
oo T6 800 X1 800
o T71000 | X11000°
865 T7 1250 X1 1250
1107 T7 1600 X1 1600*
1730 E3 2500

2180

2214 E3 3200

2250

2500 E4 3600

2800 E4 4000

3150 ;
3500 E65000 ||

5280 B80

T5 630 X1630
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Table 3 500V

Sy [KVA] MCB MCCB ACB

4
6
7
9
11
14
17
19
21
22
28
31
35

38 XT1 160
42 XT2 160
44

48
55
69
80
87
100
111
138
159

173 XT3 250
180 XT4 250
190

208
218
242
277
308
311
346
381
P T5 630 X1 630
484
554
692
727 o
sk T7 1000 X1 1000

1107 T7 1600 X1 1600
1730 E2 2000

2180

2214 E3 3200
2250

2500

2800 E4 4000
3150

3500 E6 5000

T4 320

T5 400

T6 800 X1 800*
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Table 4 690 V

S, [kVA] MCB MCCB ACB

4
6
7
9

11

14

17

19

21

22

28

31

35

38 XT1 160
42 XT2 160
44

48
55
69
80
87
100
111
138
159
173
180
190
208

218 XT3 250
242 XT4 250

277
308
311
346
381
415
436
484

554
692 T5 630 X1 630

727
865 T6 800 X1 800"
1107 T7 1000 X1 1000™
1730 T7 1600 X11600™
2180
2214 E2 2000
2250
2500
2800
3150
3500

T4 320

T5 400

E3 2500

E3 3200

#30V 5lo,gilj Staouiguw 9 ciblas Wijugad A-V Jgaz




Buiyour ‘Buibbn|d -0V
‘buinels :sioow abeo-puinbg
pbuluun Buunp Jo Bulyoums e-OV
‘Buipels :siojow abed-jpuinbg o 1uaLny Buneussyy
Ho Buiyoums 2-Ov
‘Buipess :siojouwl Buu-dig
suoneoldde [eoidA| sali0bo1ed uonezlin adA} uain)

suoneoijdde jeaidA} pue saliobaled uonezijnn | a|qeL

3
3
n
a
a
Q
3
3
Fy
3
1
3
X
b))
3
g
3
F
4



——~
. MCCB

KL

/r\

TOR

Motor o

Eaiiao g9y 4 lillgige gjlaslely F-F Jsui




2L

MCCB
(
@
KL KA ¢
\ \
TOR

wotor )

V4

T

Calio-0)luw gy @ 2ldllygige (gjlaslel) V-¥ s




K2

/f‘\

7
% 777
3 MCCB

TOR

Motor O

K1

/r\

10y98ulyigil SoS a alidlygige gjlailely AV JSuis




AN
A

Vd

2

K1

/r\

Inductance

TOR

Motoro

hulg il b croglie U Lulidlygigo gjlalely 9-F JSuis




oc=dl>6 0e
0csdL>9 0c
OFsdlL>yp o]
oksdL>¢ VOl
(d1) spuooas uil swn buiddiay sse|n du

sse|o dui] :g a|ge]

3
e
y
2
4
g
s
Ey
k
1
!
X
3
3
3
s ‘U
!



w ~DUEE

Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated Rated | Current St[e;]ting range
Power | Current Type [ ;\] Type Type .
(kW] (Al min max
0,37 1,1 XT2N160 MF 2 28 A9 TA25DU1.4 1 1,4
0,55 1,5 XT2N160 MF 2 28 A9 TA25DU1.8 1,3 1,8
0,75 1,9 XT2N160 MF 2 28 A9 TA25DU2.4 1,7 2.4
1.1 2,7 XT2N160 MF 4 56 A9 TA25DU4 2,8 4
1,5 3,6 XT2N160 MF 4 56 A16 TA25DU5S 3,5 5
2,2 4,9 XT2N160 MF 8.5 120 A26 TA25DUB.5 45 6,5
3 6,5 XT2N160 MF 8.5 120 A26 TA25DU8.5 6 8,5
4 8,5 XT2N160 MF 12.5 175 A30 TA25DU11 75 11
5,5 11,5 XT2N160 MF 12.5 175 A30 TA25DU14 10 14
7.5 15,5 XT2N160 MA 20 210 A30 TA25DU19 13 19
11 22 XT2N160 MA 32 288 A30 TA42DU25 18 25
15 29 XT2N160 MA 52 392 A50 TA75DU42 29 42
18,5 35 XT2N160 MA 52 469 A50 TA75DU52 36 52
22 41 XT2N160 MA 52 547 A50 TA75DU52 36 52
30 55 XT2N160 MA 80 840 AB3 TA75DU8B0 60 80
37 66 XT2N160 MA 80 960 A75 TA75DU80 60 80
45 80 XT2N160 MA 100 1200 A95 TA110DU110 80 110
55 97 XT3N250 MA 160 1440 A110 TA110DU110 80 110
75 132 XT3N250 MA 200 1800 A145 TA200DU175 130 175
90 160 XT3N250 MA 200 2400 A185 TA200DU200 150 200
110 195 T4N320 PR221-1 In320 2720 A210 E320DU320 100 320
132 230 T5N400 PR221-1 In400 3200 A260 E320DU320 100 320
160 280 T5N400 PR221-1 In400 4000 A300 E320DU320 100 320
200 350 T5N630 PR221-1 In630 5040 AF400 E500DU500 150 500
250 430 TEN630 PR221-1 In630 6300| AF460 E500DUS00 150 500
290 520 TBN800 PR221-1 In800 7200| AF580 E800DU8S00 250 800
315 540 TEN800 PR221-1 In800 8000| AF580 E800DU8S00 250 800
355 610 TBN800 PR221-1 In800 8000 AF750 E800DU8S00 250 800

P €95 Jgoso DOL FooV ( POKA cll> gloads -V Jga>
(Tmax XT/T — Contactor — TOR/EOL)
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated | Current se[:]ting range
Current Type 3 Type Type
[A] Al min max
1,1 XT25160 MF 2 28 A9 TA25DU1 .4 1 1,4
1,5 XT25160 MF 2 28 A9 TA25DU1.8 1,3 1.8
1,9 XT25160 MF 2 28 A9 TA25DU2.4 1,7 2,4
2,7 XT25160 MF 4 56 A9 TA25DU4 2,8 4
3,6 XT25160 MF 4 56 Al16 TA25DUS 3,5 5
4,9 XT25160 MF 8.5 120 A26 TA25DU6.5 4,5 6,5
3 6,5 XT25160 MF 8.5 120 A26 TA25DU8.5 6 8,5
4 8,5 XT25160 MF 12.5 175 A30 TA25DU11 75 11
5,5 11,5 XT25160 MF 12.5 175 A30 TA25DU14 10 14
7,5 15,5 XT25160 MA 20 210 A30 TA25DU19 13 19
11 22 XT25160 MA 32 288 A30 TA42DU25 18 25
15 29 XT25160 MA 52 392 A50 TA75DU42 29 42
18,5 35 XT25160 MA 52 469 A50 TA75DU52 36 52
22 41 XT25160 MA 52 547 A50 TA75DU5S2 36 52
30 55 XT25160 MA 80 840 AB3 TA75DUS0 60 80
37 66 XT25160 MA 80 960 A75 TA75DU80 60 80
45 80 XT25160 MA 100 1200 A95 TA110DU110 80 110
55 97 XT35250 MA 160 1440 A110 TA110DU110 80 110
75 132 XT35250 MA 200 1800 A145 TA200DU175 130 175
90 160 XT35250 MA 200 2400 A185 TA200DU200 150 200
110 195 T4S320 PR221-1 In320 2720 A210 E320DU320 100 320
132 230 T5S400 PR221-1 In400 3200 A260 E320DU320 100 320
160 280 T55400 PR221-1 In400 4000 A300 E320DU320 100 320
200 350 T5S630 PR221-1 In630 5040 AF400 E500DUS00 150 500
250 430 T6S630 PR221-1 In630 6300 AF460 E500DUS00 150 500
290 520 T6S800 PR221-1 In800 7200 AF580 E800DUSB00 250 800
315 540 T6S800 PR221-1 In800 8000 AF580 E800DUS00 250 800
355 610 T6S800 PR221-1 In800 8000 AF750 E800DU800 250 800

¥ €95 Jgoo DOL KooV ( AokA cll> (gloaus IP-F Jooa>
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated | Rated | Current set:]ting range
Power | Current Type 3 Type Type
(kW] [A] Al min max
0,37 1,1 XT2H160 MF 2 28 A9 TA25DU1.4 1 1.4
0,55 1,5 XT2H160 MF 2 28 A9 TA25DU1.8 1,3 1,8
0,75 1,9 XT2H160 MF 2 28 A9 TA25DU2.4 1,7 2,4
1.1 2,7 XT2H160 MF 4 56 A16 TA25DU4 2,8 4
1,5 3,6 XT2H160 MF 4 56 A26 TA25DU5 3,5 5
2,2 4,9 XT2H160 MF 8.5 120 A26 TA25DUB.5 4,5 6,5
3 6,5 XT2H160 MF 8.5 120 A26 TA25DU8.5 6 8,5
4 8,5 XT2H160 MF 12.5 175 A30 TA25DU11 7,5 11
5,5 11,5 XT2H160 MF 12.5 175 A50 TA25DU14 10 14
7.5 15,56 XT2H160 MA 20 210 A50 TA25DU19 13 19
11 22 XT2H160 MA 32 288 A50 TA42DU25 18 25
15 29 XT2H160 MA 52 392 A50 TA75DU42 29 42
18,5 35 XT2H160 MA 52 469 A50 TA75DU52 36 52
22 41 XT2H160 MA 52 547 A50 TA75DU52 36 52
30 55 XT2H160 MA 80 840 AB3 TA75DU80 60 80
37 66 XT2H160 MA 80 960 A75 TA75DU80 60 80
45 80 XT2H160 MA 100 1200 A95 TA110DU110 80 110
55 97 XT4H250 Ekip-I In160 1360 A110 TA110DU110 80 110
75 132 XT4H250 Ekip-I In250 1875 A145 E200DU200 60 200
Q0 160 XT4H250 Ekip-l In250 2500 A185 E200DU200 60 200
110 195 T4H320 PR221-1 In320 2720 A210 E320DU320 100 320
132 230 T5H400 PR221-1 In400 3200 A260 E320DU320 100 320
160 280 T5H400 PR221-1 In400 4000 A300 E320DU320 100 320
200 350 T5H630 PR221-1 In630 5040( AF400 E500DU500 150 500
250 430 T6H630 PR221-1 In630 6300 AF460 E500DU500 150 500
290 520 T6H800 PR221-11n800 7200 AF580 E800DU8S00 250 800
315 540 T6H800 PR221-11n800 8000 AF580 E800DU8S00 250 800
355 610 T6H800 PR221-11n800 8000 AF750 E800DU8B00 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated Rated | Current 5([2:]!:ing range
Power | Current Type [ ;\] Type Type .
(kW] [A] min max
0,37 1,1 XT2L160 MF 2 28 A9 TA25DU1.4 1 1,4
0,55 1,5 XT2L160 MF 2 28 A9 TA25DU1.8 1,3 1,8
0,75 1,9 XT2L160 MF 2 28 A9 TA25DU2.4 1,7 2,4
1.1 2,7 XT2L160 MF 4 56 A16 TA25DU4 2,8 4
1,5 3,6 XT2L160 MF 4 56 A26 TA25DUS 3,5 5
2,2 4,9 XT2L160 MF 8.5 120 A26 TA25DU6.5 4,5 6,5
3 6,5 XT2L160 MF 8.5 120 A26 TA25DU8.5 6 8,5
4 8,5 XT2L160 MF 12.5 175 A30 TA25DU11 7,5 11
5,5 11,5 XT2L160 MF 12.5 175 A50 TA25DU14 10 14
7.5 15,5 XT2L160 MA 20 210 A50 TA25DU19 13 19
11 22 XT2L160 MA 32 288 A50 TA42DU25 18 25
15 29 XT2L160 MA 52 392 A50 TA75DU42 29 42
18,5 35 XT2L160 MA 52 469 A50 TA75DU52 36 52
22 41 XT2L160 MA 52 547 A50 TA75DU52 36 52
30 55 XT2L160 MA 80 840 AB3 TA75DU80 60 80
37 66 XT2L160 MA 80 960 A75 TA75DU80 60 80
45 80 XT2L160 MA 100 1200 AS5 TA110DU110 80 110
55 97 XT4L250 Ekip-l In160 1360 A110 TA110DU110 80 110
75 132 XT4L250 Ekip-l In250 1875 A145 E200DU200 60 200
90 160 XT4L250 Ekip-l In250 2500 A185 E200DU200 60 200
110 195 T4L.320 PR221-1 In320 2720 A210 E320DU320 100 320
132 230 T5L400 PR221-1 In400 3200 A260 E320DU320 100 320
160 280 T5L400 PR221-1 In400 4000 A300 E320DU320 100 320
200 350 T5L630 PR221-1 In630 5040 AF400 E500DU500 150 500
250 430 T6L630 PR221-1 In630 6300 AF460 E500DUS00 150 500
290 520 T6L800 PR221-1 In800 7200 AF580 E800DUS00 250 800
315 540 T6L800 PR221-1 In800 8000| AF580 E800DUB00 250 800
355 610 T6L800 PR221-1 In800 8000| AF750 E800DUSBO0 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated Rated | Current se&ting range
Power | Current Type 3 Type Type
[kw] [A] Al min max
0,37 1,1 XT2N160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,55 1,5 XT2N160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,75 1,9 XT2N160 MF 2 28 A9 E16DU2.7 0,9 2,7
11 2,7 XT2N160 MF 4 56 A9 E16DU6.3 2 6,3
1,5 3,6 XT2N160 MF 4 56 A16 E16DU6.3 2 6,3
2,2 4,9 XT2N160 MF 8.5 120 A26 E16DU6.3 2 6,3
3 6,5 XT2N160 MF 8.5 120 A26 E16DU18.9 5,7 18,9
4 8,5 XT2N160 MF 12.5 175 A30 E16DU18.9 5,7 18,9
E.5 11,5 XT2N160 MF 12.5 175 A30 E16DU18.9 5,7 18,9
7,5 188 XT2N160 MA 20 210 A30 E16DU18.9 5,7 18,9
11 22 XT2N160 MA 32 288 A30 E45DU45 15 45
15 29 XT2N160 MA 52 392 A50 E45DU45 15 45
18,5 35 XT2N160 MA 52 469 A50 E80DUSOD 27 80
22 41 XT2N160 MA 52 547 A50 E80DUSOD 27 80
30 55 XT2N160 MA 80 840 AB3 E80DU8B0D 27 80
37 66 XT2N160 MA 80 960 A75 E80DUSOD 27 80
45 80 XT2N160 MA 100 1200 A95 E140DU140 50 140
55 97 XT3N250 MA 160 1440 A110 E200DU200 60 200
75 132 XT3N250 MA 200 1800 A145 E200DU200 60 200
90 160 XT3N250 MA 200 2400 A185 E200DU200 60 200
110 195 T4N320 PR221-1In320 2720 A210 E320DU320 100 320
132 230 T5N400 PR221-1 In400 3200 A260 E320DU320 100 320
160 280 T5N400 PR221-1 In400 4000 A300 E320DU320 100 320
200 350 T5N630 PR221-1In630 5040 AF400 E500DUS500 150 500
250 430 T6N630 PR221-1 In630 6300 AF460 E500DUS00 150 500
290 520 T6N800 PR221-1 In800 7200 AF580 E800DUS00 250 800
315 540 T6N800 PR221-1 In800 8000 AF580 E800DU8B00 250 800
355 610 T6N800 PR221-1 In800 8000| AF750 E800DU800 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated | Rated | Current se[zpt"]ting range
Power | Current Type g Type Type
[kW] [A] Al min max
0,37 1,1 XT25160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,55 1,5 XT25160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,75 1,9 XT25160 MF 2 28 A9 E16DU2.7 0,9 2,7
1,1 2,7 XT25160 MF 4 56 A9 E16DU6.3 2 6,3
1,5 3,6 XT25160 MF 4 56 A16 E16DU6.3 2 6,3
2,2 4,9 XT25160 MF 8.5 120 A26 E16DU6.3 2 6,3
3 6,5 XT25160 MF 8.5 120 A26 E16DU18.9 5,7 18,9
4 8,5 XT28160 MF 12.5 175 A30 E16DU18.9 5,7 18,9
55 11,5 XT28160 MF 12.5 175 A30 E16DU18.9 5,7 18,9
7,5 15,5 XT25160 MA 20 210 A30 E16DU18.9 57 18,9
11 22 XT25160 MA 32 288 A30 E45DU45 15 45
15 29 XT25160 MA 52 392 A50 E45DU45 15 45
18,5 35 XT25160 MA 52 469 A50 E80DUSB0 27 80
22 41 XT2S160 MA 52 547 A50 E80DUSB0 27 80
30 55 XT2S160 MA 80 840 AB3 E80DUSB0 27 80
37 66 XT25160 MA 80 960 A75 E80DUS80 27 80
45 80 XT25160 MA 100 1200 A95 E140DU140 50 140
55 97 XT35250 MA 160 1440 A110 E200DU200 60 200
75 132 XT35250 MA 200 1800| A145 E200DU200 60 200
90 160 XT35250 MA 200 2400 A185 E200DU200 60 200
110 195 T48320 PR221-1 In320 2720 A210 E320DU320 100 320
132 230 T55400 PR221-1 In400 3200 A260 E320DU320 100 320
160 280 T55400 PR221-1 In400 4000 A300 E320DU320 100 320
200 350 T5S630 PR221-1 In630 5040| AF400 E500DU500 150 500
250 430 T6S630 PR221-1 In630 6300 AF460 ES00DUS00 150 500
290 520 T6S800 PR221-1 In800 7200 AF580 E800DUSB00 250 800
315 540 T6S800 PR221-1 In800 8000| AF580 E800DUSB00 250 800
355 610 T6S800 PR221-1 In800 8000| AF750 E800DUB00 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated Rated | Current s<[ep1:]ting range
Power | Current Type 3 Type Type
[kW] [A] Al min max
0,37 1,1 XT2H160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,55 1,5 XT2H160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,75 1,9 XT2H160 MF 2 28 A9 E16DU2.7 0,9 2,7
1,1 2,7 XT2H160 MF 4 56 A16 E16DU6.3 2 6,3
1,5 3,6 XT2H160 MF 4 56 A26 E16DUB.3 2 6,3
2,2 4,9 XT2H160 MF 8.5 120 A26 E16DUB.3 2 6,3
3 6,5 XT2H160 MF 8.5 120 A26 E16DU18.9 5,7 18,9
4 8,5 XT2H160 MF 12.5 175 A30 E16DU18.9 57 18,9
5,5 11,5 XT2H160 MF 12.5 175 A50 E16DU18.9 5,7 18,9
7,5 15,56 XT2H160 MA 20 210 A50 E16DU18.9 5,7 18,9
11 22 XT2H160 MA 32 288 A50 E45DU45 15 45
15 29 XT2H160 MA 52 392 A50 E45DU45 15 45
18,5 35 XT2H160 MA 52 469 A50 E80DU8S0 27 80
22 41 XT2H160 MA 52 547 A50 E80DUS0 27 80
30 55 XT2H160 MA 80 840 AB3 E80DUS0 27 80
37 66 XT2H160 MA 80 960 A75 E80DU8B0 27 80
45 80 XT2H160 MA 100 1200 A95 E140DU140 50 140
55 97 XT4H250 Ekip-l In160 1360 A110 E200DU200 60 200
75 132 XT4H250 Ekip-l In250 1875 A145 E200DU200 60 200
90 160 XT4H250 Ekip-I In250 2500 A185 E200DU200 60 200
110 195 T4H320 PR221-1 In320 2720 A210 E320DU320 100 320
132 230 T5H400 PR221-1 In400 3200 A260 E320DU320 100 320
160 280 T5H400 PR221-1 In400 4000 A300 E320DU320 100 320
200 350 T5H630 PR221-1 In630 5040| AF400 E500DUS00 150 500
250 430 T6H630 PR221-1 In630 6300 AF460 E500DU500 150 500
290 520 T6H800 PR221-1 In800 7200 AF580 E800DU8B00 250 800
315 540 T6H800 PR221-1 In800 8000| AF580 E800DU8S00 250 800
355 610 T6H800 PR221-1 In800 8000 AF750 E800DU8S00 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated Rated : Current se[a:]ting range
Power | Current Type 4 Type Type
[kW] [A] Al min max
0,37 1,1 XT2L160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,55 1,5 XT2L160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,75 1,9 XT2L160 MF 2 28 A9 E16DU2.7 0,9 2,7
1,1 2,7 XT2L160 MF 4 56 A16 E16DU6B.3 2 6,3
1,5 3,6 XT2L160 MF 4 56 A26 E16DU6G.3 2 6,3
2,2 4,9 XT2L160 MF 8.5 120 A26 E16DUB.3 2 6,3
3 6,5 XT2L160 MF 8.5 120 A26 E16DU18.9 5,7 18,9
4 8,5 XT2L160 MF 12.5 175 A30 E16DU18.9 5,7 18,9
5,5 11,56 XT2L160 MF 12.5 175 A50 E16DU18.9 5,7 18,9
7,5 15,5 XT2L160 MA 20 210 A50 E16DU18.9 5,7 18,9
11 22 XT2L160 MA 32 288 A50 E45DU45 15 45
15 29 XT2L160 MA 52 392 A50 E45DU45 15 45
18,5 35 XT2L160 MA 52 469 A50 E80DU80 27 80
22 41 XT2L160 MA 52 547 A50 E80DUS0 27 80
30 55 XT2L160 MA 80 840 AB3 E80DUS0 27 80
37 66 XT2L160 MA 80 960 A75 E80DU8B0 27 80
45 80 XT2L160 MA 100 1200 A95 E140DU140 50 140
55 97 XT4L250 Ekip-11n160 1360 A110 E200DU200 60 200
75 132 XT4L250 Ekip-1 In250 1875 A145 E200DU200 60 200
920 160 XT4L250 Ekip-1 In250 2500 A185 E200DU200 60 200
110 195 T4L320 PR221-1 In320 2720 A210 E320DU320 100 320
132 230 T5L400 PR221-1 In400 3200 A260 E320DU320 100 320
160 280 T5L400 PR221-1 In400 4000 A300 E320DU320 100 320
200 350 T5L630 PR221-1 In630 5040 AF400 E500DU500 150 500
250 430 T6L630 PR221-1 In630 6300| AF460 E500DU500 150 500
290 520 T6L800 PR221-1 In800 7200| AF580 E800DUS00 250 800
3156 540 T6L800 PR221-1 In800 8000 AF580 E800DU8B00 250 800
355 610 T6L800 PR221-1 In800 8000 AF750 E800DU8B00 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated Rated | Current sc-[z:]ting range
Power | Current Type 3 Type Type
(kW] [A] Al min max
0,37 1 XT25160 MF 1 14 A9 TA25DU1 .4 1 1,4
0,55 1,3 XT25160 MF 2 28 A9 TA25DU1.8 1,3 1,8
0,75 1,7 XT25160 MF 2 28 A9 TA25DU2.4 1,7 2,4
1,1 2,4 XT25160 MF 4 56 A9 TA25DU3.1 2,2 3,1
1,5 3,2 XT2S160 MF 4 56 A16 TA25DU4 2,8 4
2,2 4,3 XT25160 MF 8.5 120 A26 TA25DU5 3,5 5
3 57 XT25160 MF 8.5 120 A26 TA25DUG.5 4,5 6,5
4 7,4 XT25160 MF 8.5 120 A30 TA25DU11 7.5 11
5,5 10,1 XT25160 MF 12 175 A30 TA25DU14 10 14
7,5 13,6 XT25160 MA 20 180 A30 TA25DU19 13 19
11 19,3 XT25160 MA 32 240 A30 TA42DU25 18 25
15 254 XT25160 MA 32 336 A50 TA75DU32 22 32
18,5 30,7 XT25160 MA 52 469 A50 TA75DU42 29 42
22 35,9 XT25160 MA 52 547 A50 TA75DU52 36 52
30 48,2 XT25160 MA 80 720 AB3 TA75DUBS3 45 63
37 58 XT25160 MA 80 840 A75 TA75DU8B0 60 80
45 70 XT25160 MA 100 1050 A95 TA110DUS0 65 90
55 85 XT45250 Ekip-l In160 1200 A110 TA110DU110 80 110
75 116 XT45250 Ekip-l In250 1750 A145 E200DU200 60 200
90 140 XT45250 Ekip-l In250 2000 A185 E200DU200 60 200
110 171 XT45250 Ekip-l In250 2500 A210 E320DU320 100 320
132 202 T5H400 PR221-11n320 3200 A260 E320DU320 100 320
160 245 T5H400 PR221-1In400 3600 A300 E320DU320 100 320
200 307 T5H630 PR221-11n630 4410 AF 400 E500DU500 150 500
250 377 T6HB630 PR221-1In630 5355| AF 460 E500DU500 150 500
290 448 T6H630 PR221-11n630 6300 AF 580 E500DUS00* 150 500
315 473 T6H800 PR221-11n800 7200 AF 580 E800DUS00 250 800
355 535 T6H800 PR221-1 In800 8000| AF 580 E800DU8B00 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated | Rated | Current sc-[}:]ting range
Power | Current Type 2 Type Type
[kW] [A] Al min max
0,37 1 XT2H160 MF 1 14 A9 TA25DU1 .4 1 1,4
0,55 1,3 XT2H160 MF 2 28 A9 TA25DU1.8 1,3 1,8
0,75 1,7 XT2H160 MF 2 28 A9 TA25DU2 .4 1,7 2,4
1,1 2,4 XT2H160 MF 4 56 A16 TA25DU3.1 2,2 3,1
1,5 3,2 XT2H160 MF 4 56 A16 TA25DU4 28 4
2,2 4,3 XT2H160 MF 8.5 120 A26 TA25DU5 3,5 5
3 5,7 XT2H160 MF 8.5 120 A30 TA25DU6.5 4,5 6,5
4 7.4 XT2H160 MF 8.5 120 A30 TA25DU11 7,5 11
585 10,1 XT2H160 MF 12.5 175 A30 TA25DU14 10 14
7,5 13,6 XT2H160 MA 20 180 A30 TA25DU19 13 19
11 19,3 XT2H160 MA 32 240 A50 TA42DU25 18 25
15 25,4 XT2H160 MA 32 336 A50 TA75DU32 22 32
18,5 30,7 XT2H160 MA 52 469 A50 TA75DU42 29 42
22 35,9 XT2H160 MA 52 547 A50 TA75DU52 36 52
30 48,2 XT2H160 MA 80 720 AB3 TA75DU6G3 45 63
37 58 XT2H160 MA 80 840 AT75 TA75DU80 60 80
45 70 XT2H160 MA 100 1050 A95 TA110DU90 65 90
55 85 XT4H250 Ekip-l In160 1200 A110 TA110DU110 80 110
75 116 XT4H250 Ekip-l In250 1750 A145 E200DU200 60 200
90 140 XT4H250 Ekip-l In250 2000 A185 E200DUZ200 60 200
110 171 XT4H250 Ekip-I In250 2500 A210 E320DU320 100 320
132 202 T5H400 PR221-1 In320 3200 A260 E320DU320 100 320
160 245 TSH400 PR221-1 In400 3600 A300 E320DU320 100 320
200 307 T5HB630 PR221-1 In630 4410| AF 400 E500DUS500 150 500
250 377 T6L630 PR221-1 In630 5355| AF 460 E500DUS00 150 500
290 448 T6L630 PR221-1 In630 6300| AF 580 E500DUS00* 150 500
315 473 T6L800 PR221-1 In800 7200| AF 580 E800DU8B00 250 800
355 535 T6L800 PR221-1 In800 8000| AF 580 E800DU8B00 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated Rated | Current se&ting range
Power | Current Type g Type Type
[kW] [A] Al min max
0,37 1 XT25160 MF 1 14 A9 E16DU2.7 0,9 2,7
0,55 1,3 XT25160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,75 1,7 XT25160 MF 2 28 A9 E16DU2.7 0,9 2,7
1.1 2,4 XT25160 MF 4 56 A9 E16DU2.7 0,9 2,7
1,5 3,2 XT25160 MF 4 56 A16 E16DU6.3 2 6,3
2,2 4,3 XT25160 MF 8.5 120 A26 E16DU6.3 2 6,3
3 57 XT25160 MF 8.5 120 A26 E16DU6.3 2 6,3
4 7,4 XT25160 MF 8.5 120 A30 E16DU18.9 5,7 18,9
5,5 10,1 XT25160 MF 12 175 A30 E16DU18.9 5,7 18,9
75 13,6 XT25160 MA 20 180 A30 E16DU18.9 5,7 18,9
11 19,3 XT25160 MA 32 240 A30 E45DU45 15 45
15 25,4 XT25160 MA 32 336 A50 E45DU45 15 45
18,5 30,7 XT25160 MA 52 469 A50 E45DU45 15 45
22 35,9 XT25160 MA 52 547 A50 E45DU45 15 45
30 48,2 XT25160 MA 80 720 AB3 E80DUSB0D 27 80
37 58 XT25160 MA 80 840 A75 E80DUSB0D 27 80
45 70 XT25160 MA 100 1050 A95 E140DU140 50 140
55 85 XT45250 Ekip-l In160 1200 A110 E200DU200 60 200
75 116 XT45250 Ekip-I In250 1750 A145 E200DU200 60 200
90 140 XT45250 Ekip-I In250 2000 A185 E200DU200 60 200
110 171 XT45250 Ekip-I In250 2500 A210 E320DU320 100 320
132 202 T5H400 PR221-1 In320 3200 A260 E320DU320 100 320
160 245 T5H400 PR221-1 In400 3600 A300 E320DU320 100 320
200 307 T5H630 PR221-1 In630 4410 AF 400 E500DU500 150 500
250 377 T6H630 PR221-1 In630 5355 AF 460 E500DUS00 150 500
290 448 T6H630 PR221-1 In630 7560 AF 580 E800DUS800 250 800
315 473 T6H800 PR221-1 In800 8000 AF 580 E800DU800 250 800
355 535 T6H800 PR221-1 In800 9600 AF 580 E800DU800 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated Rated | Current 5([apt"]ting range
Power | Current Type 3 Type Type

KW | A . min max
0,37 1 XT2H160 MF 1 14 A9 E16DU2.7 0,9 2,7
0,55 1,3 XT2H160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,75 1,7 XT2H160 MF 2 28 A9 E16DU2.7 0,9 2,7
1,1 2,4 XT2H160 MF 4 56 A16 E16DU2.7 0,9 2,7
1,5 3,2 XT2H160 MF 4 56 A16 E16DU6.3 2 6,3
2,2 4,3 XT2H160 MF 8.5 120 A26 E16DU6.3 2 6,3
3 5,7 XT2H160 MF 8.5 120 A30 E16DU6.3 2 6,3
4 7,4 XT2H160 MF 8.5 120 A30 E16DU18.9 57 18,9
55 10,1 XT2H160 MF 12.5 175 A30 E16DU18.9 5,7 18,9
7,5 13,6 XT2H160 MA 20 180 A30 E16DU18.9 5,7 18,9
11 19,3 XT2H160 MA 32 240 A50 E45DU45 15 45
15 25,4 XT2H160 MA 32 336 A50 E45DU45 15 45
18,5 30,7 XT2H160 MA 52 469 A50 E45DU45 15 45
22 35,9 XT2H160 MA 52 547 A50 E45DU45 15 45
30 48,2 XT2H160 MA 80 720 AB3 E80DUS80 27 80
37 58 XT2H160 MA 80 840 A75 E80DUSB0 27 80
45 70 XT2H160 MA 100 1050 A95 E140DU140 50 140
55 85 XT4H250 Ekip-I In160 1200 A110 E200DU200 60 200
75 116 XT4H250 Ekip-I In250 1750 A145 E200DU200 60 200
90 140 XT4H250 Ekip-I In250 2000 A185 E200DU200 60 200
110 171 XT4H250 Ekip-I In250 2500 A210 E320DU320 100 320
132 202 T5H400 PR221-1 In320 3200 A260 E320DU320 100 320
160 245 T5H400 PR221-I In400 3600| A300 E320DU320 100 320
200 307 T5HB630 PR221-1 In630 4410 AF 400 ES00DUS00 150 500
250 377 T6L630 PR221-I In630 5355| AF 460 E500DU500 150 500
290 448 T6L630 PR221-I In630 6300 AF 580 E800DUB00 250 800
315 473 T6L800 PR221-I In800 7200 AF 580 E800DUB00 250 800
355 535 T6L800 PR221-I In800 8000| AF 580 E800DUSB00 250 800
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Moulded Case Circuit Breaker |Contactor Overload Relay
Rated | Current 5([3:]!:ing range
Current Type 3 Type Type

[A] Al min max

0,88 XT2H160 MF 1 14 A9 TA25DU1.0 0,63 1

1,2 XT2H160 MF 2 28 A9 TA25DU1 .4 1 1.4

1,5 XT2H160 MF 2 28 A9 TA25DU1.8 1,3 1,8

2,2 XT2H160 MF 4 56 A9 TA25DU3.1 2,2 3,1

2,8 XT2H160 MF 4 56 A16 TA25DU4 28 4

3,9 XT2H160 MF 8.5 120 A26 TA25DUS 3,5 5

3 52 XT2H160 MF 8.5 120 A26 TA25DUB.5 4,5 6,5
4 6,8 XT2H160 MF 8.5 120 A30 TA25DU8B.5 6 8,5

55 9,2 XT2H160 MF 12.5 175 A30 TA25DU11 7.5 11
7,5 12,4 XT2H160 MF 12.5 163 A30 TA25DU14 10 14
11 17,6 XT2H160 MA 20 240 A30 TA25DU19 13 19
15 23 XT2H160 MA 32 336 A50 TA75DU25 18 25
18,5 28 XT2H160 MA 52 392 A50 TA75DU32 22 32
22 33 XT2H160 MA 52 469 A50 TA75DU42 29 42
30 44 XT2H160 MA 52 624 AB3 TA75DU52 36 52
37 53 XT2H160 MA 80 840 A75 TA75DUB3 45 63
45 64 XT2H160 MA 80 960 A95 TA80DUB0 60 80
55 78 XT2H160 MA 100 1200 A110 TA110DU9Q0 65 90
75 106 XT4H250 Ekip-l In160 1440 A145 E200DU200 60 200
90 128 XT4H250 Ekip-l In250 1875 A145 E200DU200 60 200
110 156 XT4H250 Ekip-l In250 2250 A185 E200DU200 60 200
132 184 T4H320 PR221-1 In320 2720 A210 E320DU320 100 320
160 224 T5H400 PR221-1 In400 3600 A260 E320DU320 100 320
200 280 T5H400 PR221-1 In400 4000 A300 E320DU320 100 320
250 344 T5H630 PR221-1 In630 4725| AF400 E500DUS00 150 500
290 394 T6HB630 PR221-1 In630 5040 AF460 E500DUS00 150 500
3156 432 T6H630 PR221-1 In630 6300 AF580 E500DU500" 150 500
355 488 T6H630 PR221-1 In630 6300 AF580 E800DU800 250 800
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Motor Moulded Case Circuit Breaker |Contactor Overload Relay
Rated Rated | Current 5([ep1"]ting range
Power | Current Type :l Type Type
[kW] [A] Al min max
0,37 0,88 XT2H160 MF 1 14 A9 E16DU2.7 0,9 2,7
0,55 1,2 XT2H160 MF 2 28 A9 E16DU2.7 0,9 2,7
0,75 1,5 XT2H160 MF 2 28 A9 E16DU2.7 0,9 2,7
1,1 2,2 XT2H160 MF 4 56 A9 E16DU2.7 0,9 2,7
1,5 2,8 XT2H160 MF 4 56 A16 E16DUB.3 2 6,3
2,2 3,9 XT2H160 MF 8.5 120 A26 E16DUB.3 2 6,3
3 5,2 XT2H160 MF 8.5 120 A26 E16DUB.3 2 6,3
4 6,8 XT2H160 MF 8.5 120 A30 E16DU18.9 5,7 18,9
55 9,2 XT2H160 MF 12.5 175 A30 E16DU18.9 5,7 18,9
7.5 12,4 XT2H160 MF 12.5 163 A50 E16DU18.9 57 18,9
11 17,6 XT2H160 MA 20 240 A50 E45DU45 15 45
15 23 XT2H160 MA 32 336 A50 E45DU45 15 45
18,5 28 XT2H160 MA 52 392 A50 E45DU45 15 45
22 33 XT2H160 MA 52 469 A50 E45DU45 15 45
30 44 XT2H160 MA 52 624 AB3 ES80DUS0 27 80
37 53 XT2H160 MA 80 840 AT75 E80DUSB0 27 80
45 64 XT2H160 MA 80 960 A95 E140DU140 50 140
55 78 XT2H160 MA 100 1200 A110 E200DU200 60 200
75 106 XT4H250 Ekip-I In160 1440 A145 E200DU200 60 200
20 128 XT4H250 Ekip-I In250 1875| A145 E200DU200 60 200
110 156 XT4H250 Ekip-I In250 2250 A185 E320DU320 100 320
132 184 T4H320 PR221-1 In320 27201 A210 E320DU320 100 320
160 224 T5H400 PR221-I In400 3600 A260 E320DU320 100 320
200 280 T5H400 PR221-1 In400 4000| A300 E500DU500 150 500
250 344 TSH630 PR221-1 In630 4725| AF400 ES00DUS00 150 500
290 394 T6H630 PR221-1 In630 5040| AF460 E800DUB00 250 800
315 432 T6H630 PR221-I In630 6300| AF580 E800DUB00 250 800
355 488 T6H630 PR221-1 In630 6300| AF580 E800DUB00 250 800
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Motor Moulded Case Circuit Breaker| Contactor KORC Overload Relay
Current
Rated | Rated I Number setting
Power |Current Type [ A3] Type Type of Type range
(kW] Al turns (Al
min | max
0,37 0,64 XT2V160 MF 1 14 A9 TA25DU1 0,6 1
0,55 0,87 XT2V160 MF 1 14 A9 TA25DU1 0,6 1
0,75 1,1 XT2V160 MF 2 28 A9 TA25DU1 .4 1 1,4
1,1 1,6 XT2V160 MF 2 28 A9 TA25DU1.8 | 1,3 1,8
1,5 2,1 XT2V160 MF 4 56 A9 TA25DU2.4 | 1,7 | 2,4
2,2 2,8 XT2V160 MF 4 56 A9 TA25DU3.1*| 2,2 | 3,1
3 3,8 XT2V160 MF 4 56 A9 TA25DU4 * | 2,8 4
4 4,9 XT2v160 MF 8.5 120 A9 TA25DUS * | 3,5 5
5.5 6.7 XT2V160 MF 8.5 120 A9 TA25DU6.5 6 5

XT4V250 EKIP-1In 100 | 150 A95 4L185R/4| 13" TA25DU2.4 6 5
7,5 8.9 XT4V250 EKIP-1In 100 | 150 A5 4L185R/4| 10 TA25DU2.4 | 7,9 | 11,1
11 12,8 | XT4Vv250 EKIP-11n 100 | 200 AQ5 4L185R/4 7™ TA25DU2.4 | 11,2 [ 15,9

15 17 XT4V250 EKIP-1In 100 | 250 A95 4L185R/4 ™ TA25DU3.1 | 15,2 [ 20,5
18,5 21 XT4V250 EKIP-1In 100 | 300 A5 4L185R/4 6 TA25DU3.1 | 17,7 | 23,9
22 24 XT4V250 EKIP-11n 100 | 350 AQ5 4L185R/4 6 TA25DU4 21,6 | 30,8
30 32 XT4V250 EKIP-11n 100 | 450 A145 4L185R/4 6 TA25DUS 27 | 38,5
37 39 XT4V250 EKIP-1In 100 | 550 A145 4L185R/4 4 TA25DU4 32,4 | 46,3
45 47 XT4V250 EKIP-1In 100 | 700 A145 4L185R/4 4 TA25DUS 40,5 | 57,8
55 57 XT4V250 EKIP-11n 100 | 800 A145 4L185R/4 3 TA25DUS 54 | 77,1
75 77 XT4V250 EKIP-I In 160 |1120| A145 E200DU200 | 65 | 200
90 93 XT4V250 EKIP-IIn 160 |1280| A145 E200DU200 | 65 | 200
110 113 XT4V250 EKIP-1In 250 |1625| A145 E200DU200 | 65 | 200
132 134 XT4V250 EKIP-I In 250 |2000| A185 E200DU200 | 65 | 200
160 162 XT4V250 EKIP-1In 250 |2250| A185 E200DU200 | 65 | 200
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Motor Moulded Case Circuit Breaker| Contactor KORC Overload Relay
Current
Rated | Rated I Number setting
Power |Current Type [ K] Type Type of Type range
[kW] [A] turns [Al
min | max
0,37 0,64 T2L160 MF1 13 A9 TA25DU1 0,6 1
0,55 0,87 T2L160 MF1 13 A9 TA25DU1 0,6 1
0,75 1,1 T2L.160 MF 1.6 21 A9 TA25DU1.4 1 1,4
1,1 1,6 T2L160 MF 1.6 21 A9 TA25DU1.8 | 1,3 1,8
1,5 2,1 T2L160 MF 2.5 33 A9 TA25DU2.4; | 1,7 | 2,4
2,2 2,8 T2L160 MF 3.2 42 A9 TA25DU3.1*| 2,2 | 31
3 3,8 T2L160 MF 4 52 A9 TA25DU4 * | 2,8 4
4 49 T2L160 MF 5 65 A9 TA25DUS * | 3,5 5
55 6.7 T2L160 MF 6.5 84 A9 TA25DU6.5 | 45 | 6,5

T4L250 PR221-1In 100 | 150 A95 4L185R/4| 13* TA25DU2.4 6 8,5

7,5 8,9 T4L250 PR221-1In 100 | 150 A95 4L185R/4| 10™ TA25DU2.4 | 7,9 | 11,1
11 12,8 | T4L250 PR221-1In 100 | 200 AQ5 4L185R/4 ™ TA25DU2.4 | 11,2 | 15,9
15 17 T4L250 PR221-1In 100 | 250 A95 4L185R/4 7~ TA25DU3.1 | 15,2 | 20,5

18,5 21 T4L250 PR221-1In 100 | 300 A95 4L185R/4 6 TA25DU3.1 | 17,7 | 23,9
22 24 T4L250 PR221-1In 100 | 350 AQ5 4L185R/4 6 TA25DU4 21,6 | 30,8
30 32 T4L250 PR221-1In 100 | 450 A145 4L185R/4 6 TA25DUS 27 | 38,5
37 39 T4L250 PR221-1In 100 | 550 A145 4L185R/4 4 TA25DU4 32,4 | 46,3
45 47 T4L250 PR221-1In 100 | 700 A145 4L185R/4 4 TA25DUS 40,5 | 57,8
55 57 T4L250 PR221-1In 100 | 800 A145 4L185R/4 3 TA25DU5 54 | 77,1
75 77 T4L250 PR221-1In 160 |1120| A145 E200DU200 | 65 | 200
90 93 T4L250 PR221-1In 160 |1280| A145 E200DU200 | 65 | 200
110 113 | T4L250 PR221-1In 250 |1625| A145 E200DU200 | 65 | 200
132 134 | T4L250 PR221-1In 250 |2000| A185 E200DU200 | 65 | 200
160 162 T4L250 PR221-1In 250 |2250| A185 E200DU200 | 65 | 200
200 203 | T5L400 PR221-1In 320 |2720| AZ210 E320DU320 | 105 | 320
250 250 | T5L400 PR221-1In 400 |3400| A300 E320DU320 | 105 | 320
290 301 T5L630 PR221-1In 630 |4410| AF400 ES00DUS00 | 150 | 500
315 313 | T5L630 PR221-11n 630 [4410| AF400 E500DUS00 | 150 | 500
355 354 | T5L630 PR221-1In 630 |5355| AF580 E500DUS00*[ 150 | 500
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Motor Moulded Case Circuit Breaker | Contactor Overload Relay
Rated | Rated .Current
Power | Current Type 1, Type Type* U | G s
K | [ K D I
0,37 1.1 XT2N160 MF 2 28 A9 TA25DU1.4 A 1 1,4
0,55 1,5 XT2N160 MF 2 28 A9 TA25DU1.8 A 1,3 1,8
0,75 1,9 XT2N160 MF 2 28 A9 TA25DU2.4 A 1,7 2,4
1,1 2,7 XT2N160 MF 4 56 A9 TA25DU4 A 2,8 4
1,5 3,6 XT2N160 MF 4 56 A16 TA25DU5 A 3,5 5
2,2 4.9 XT2N160 MF 8.5 120 A26 TA25DUB.5 A 4,5 6,5
3 6.5 XT2N160 MF 8.5 120 A26 TA25DU8.5 » 6 8,5
4 8,5 XT2N160 MF 12.5 175 A30 TA25DU11 A 7,5 11
55 11,5 XT2N160 MF 12.5 175 A30 TA450SU60 4 10 15
75 15,5 XT2N160 MA 20 210 A30 TA450SU60 3 13 20
11 22 XT2N160 MA 32 288 A30 TA450SU60 2 20 30
15 29 XT2N160 MA 52 392 A50 TA450SU80 2 23 40
18,5 35 XT2N160 MA 52 469 A50 TA450SU80 2 23 40
22 41 XT2N160 MA 52 547 A50 TA450SU60 40 60
30 55 XT2N160 MA 80 840 AB3 TA450SU80 55 80
37 66 XT2N160 MA 80 960 A95 TA450SU80 55 80
45 80 XT2N160 MA 100 1200 A110 TA450SU105 70 105
55 97 XT3N250 MA 160 1440 A145 TA4508U140 95 140
75 132 XT3N250 MA 200 1800 A185 TA4505U185 130 185
90 160 XT3N250 MA 200 2400 A210 TA4505U185 130 185
110 195 T4N320 PR221-11n320 | 2720 A260 E320DU320/ 100 320
132 230 TS5N400 PR221-11n400 | 3200 A300 E320DU320/ 100 320
160 280 T5N400 PR221-11n400 |4000( AF400 E500DUS00A 150 500
200 350 T5N630 PR221-11n630 |5040| AF460 E500DUS00M 150 500
250 430 T6N630 PR221-11n630 |6300| AF580 |E500DU500**A 150 500
290 520 T6N800 PR221-11n800 |7200| AF750 E800DU8B00 250 800
315 540 T6N800 PR221-11n800 |8000| AF750 E800DU800ON 250 800
355 610 T6N800 PR221-11n800 |8000| AF750 E800DUSOON 250 800
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Moulded Case Circuit Breaker | Contactor Overload Relay
Current

CFL?':Z:t Type [k] Type Type* I:rg: sett.ing range [A]
[A] min max

1.1 XT25160 MF 2 28 A9 TA25DU1.4 A 1 1,4

15 XT25160 MF 2 28 A9 TA25DU1.8 A 1,3 1,8

1,9 XT28160 MF 2 28 A9 TA25DU2.4 ~ 1,7 2,4

2,7 XT25160 MF 4 56 A9 TA25DU4 A 2,8 4

3,6 XT25160 MF 4 56 A16 TA25DUS A 3,5 5

4.9 XT25160 MF 8.5 120 A26 TA25DUB.5 ~ 4,5 6,5

3 6,5 XT25160 MF 8.5 120 A26 TA25DUB.5 ~ 6 8,5

4 8,5 XT25160 MF 12.5 175 A30 TA25DU11 A~ 7.5 11
55 11,5 XT25160 MF 12.5 175 A30 TA450SU60 4 10 15
7,5 15,5 XT28160 MA 20 210 A30 TA450SU60 3 13 20
11 22 XT25160 MA 32 288 A30 TA450SU60 2 20 30
15 29 XT25160 MA 52 392 A50 TA450SU80 2 23 40
18,5 35 XT25160 MA 52 469 AS50 TA450SU80 2 23 40
22 41 XT25160 MA 52 547 A50 TA450SU60 40 60
30 55 XT28160 MA 80 840 AB3 TA450SU80 55 80
37 66 XT2S160 MA 80 960 A95 TA450SU80 55 80
45 80 XT25160 MA 100 1200 A110 TA450SU105 70 105
55 97 XT35250 MA 160 1440 A145 TA450SU140 95 140
75 132 XT35250 MA 200 1800 A185 TA450SU185 130 185
90 160 XT35250 MA 200 2400 A210 TA4505U185 130 185
110 195 T4S320 PR221-1 In320 |2720 A260 E320DU320 100 320
132 230 T5S400 PR221-1 In400 | 3200 A300 E320DU320 100 320
160 280 T5S400 PR221-1 In400 |4000| AF400 E500DU500 150 500
200 350 T5S630 PR221-1 In630 |5040| AF460 E500DU500 150 500
250 430 T6S630 PR221-1 In630 |6300| AF580 E500DU500* 150 500
290 520 T6S800 PR221-1 In800 |7200| AF750 E800DU800 250 800
315 540 T6S800 PR221-1 In800 |8000| AF750 E800DU800 250 800
355 610 T6S800 PR221-1 In800 |8000| AF750 E800DU800 250 800
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Moulded Case Circuit Breaker | Contactor Overload Relay
Current
CF:J?:z:t Type [k] Type Type* I:rg: sett-ing L2 [
[A] min max
1 XT25160 MF 1 14 A9 TA25DU1,4 A 1 1.4
1,3 XT25160 MF 2 28 A9 TA25DU1,8 A 1,3 1.8
1,7 XT28160 MF 2 28 A9 TA25DU2,4 A 1,7 2,4
2,2 XT28160 MF 4 56 A9 TA25DU3,1 A 2,2 3,1
3,2 XT28160 MF 4 56 A16 TA25DU4 A 2,8 4
4.3 XT25160 MF 8.5 120 A26 TA25DUS A 3,5 5
3 57 XT25160 MF 8.5 120 A26 TA25DU6,5 A 4,5 5
4 7.4 XT25160 MF 8.5 120 A30 TA25DU11 A 7,5 11
5,5 10,1 XT25160 MF 12.5 175 A30 TA25DU14 A 10 14
7,5 13,6 XT28160 MA 20 180 A30 TA450SU6B0 4 10 15
11 19,3 XT25160 MA 32 240 A30 TA450SU80 3 18 27
15 254 XT25160 MA 32 336 A50 TA450SU60 2 20 30
18,5 30,7 XT25160 MA 52 469 A50 TA450SU80 2 28 40
22 35,9 XT25160 MA 52 547 A50 TA450SU80 2 28 40
30 48,2 XT28160 MA 80 720 AB3 TA450SU6B0 40 60
37 58 XT25160 MA 80 840 AS5 TA450SU80 55 80
45 70 XT25160 MA 100 1050 A110 TA450SU105 70 105
55 85 XT4S5250 Ekip-I In160 1200 A145 E200DU200 60 200
75 116 XT45250 Ekip-I In250 1750 A185 E200DU200 60 200
90 140 XT45250 Ekip-I In250 2000 A210 E320DU320 100 320
110 171 XT4S5250 Ekip-I In250 2500 A260 E320DU320 100 320
132 202 T5H400 PR221-1In320 (3200 A300 E320DU320 100 320
160 245 T5H400 PR221-1In400 |3600| AF400 E500DU500 150 500
200 307 T5H630 PR221-1In630 |4410| AF460 E500DU500 150 500
250 377 T6H630 PR221-1In630 |5355| AF580 | E500DUS00*** 150 500
290 448 T6H630 PR221-1In630 |6300| AF750 | E500DUS00*** 150 500
315 473 T6H800 PR221-1In800 |7200| AF750 E800DU800 250 800
355 535 T6H800 PR221-1In800 |8000| AF750 E800DU8S00 250 800
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Motor Moulded Case Circuit Breaker | Contactor Overload Relay
Rated | Rated .Current
Power | Current Type L Type Type* AUl et L
k| A = D -
0,37 1 XT2H160 MF 1 14 A9 TA25DU1,4 ~ 1 1,4
0,55 1,3 XT2H160 MF 2 28 A9 TA25DU1,8 ~ 1,3 1,8
0,75 1,7 XT2H160 MF 2 28 A9 TA25DU2,4 ~ 1,7 2,4
1,1 2,4 XT2H160 MF 4 56 A9 TA25DU3,1 ~ 2,2 3.1
1,5 3,2 XT2H160 MF 4 56 A16 TA25DU4 A 2,8 4
2,2 4,3 XT2H160 MF 8.5 120 A26 TA25DU5 A 3,5 5
5,7 XT2H160 MF 8.5 120 A26 TA25DUG,5 » 4,5 6,5
7,4 XT2H160 MF 8.5 120 A30 TA25DU11 A 7,5 11
5,5 10,1 XT2H160 MF 12.5 175 A30 TA25DU14 A 10 14
7,5 13,6 XT2H160 MA 20 180 A30 TA450SU60 4 10 15
11 19,3 XT2H160 MA 32 240 A30 TA450SU80 3 18 27
15 25,4 XT2H160 MA 32 336 A50 TA450SU60 2 20 30
18,5 30,7 XT2H160 MA 52 469 A50 TA450SU80 2 28 40
22 35,9 XT2H160 MA 52 547 A50 TA450SU80 2 28 40
30 48,2 XT2H160 MA 80 720 AB3 TA450SU60 40 60
37 58 XT2H160 MA 80 840 A95 TA450SU80 55 80
45 70 XT2H160 MA 100 1050 A110 TA450SU105 70 105
55 85 XT4H250 Ekip-l In160 | 1200 A145 E200DU200 60 200
75 116 XT4H250 Ekip-l In250 | 1750 A185 E200DU200 60 200
90 140 XT4H250 Ekip-1 In250 |2000| A210 E320DU320 100 320
110 171 XT4H250 Ekip-1 In250 |2500| A260 E320DU320 100 320
132 202 T5H400 PR221-1In320 (3200 A300 E320DU320 100 320
160 245 T5H400 PR221-1 In400 [3600| AF400 E500DU500 150 500
200 307 T5H630 PR221-1 In630 [ 4410| AF460 E500DU500 150 500
250 377 T6H630 PR221-1In630 |5355| AF580 | E500DU500%** 150 500
290 448 T6H630 PR221-1In630 (6300 AF750 | E500DUS00*** 150 500
315 473 T6H800 PR221-1 In800 (7200| AF750 E800DUSD0 250 800
355 535 T6H800 PR221-1 In800 [ 8000| AF750 E800DUS00 250 800
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Moulded Case Circuit Breaker | Contactor Overload Relay
Current
Ci?:z(r’lt Type [k] Type Type* I:r(n):' sett.ing Sl o)
(Al min max
0,88 XT2H160 MF 1 14 A9 TA25DU1.0 A 0,63 1

1,2 XT2H160 MF 2 28 A9 TA25DU1.4 A 1 1,4

1,5 XT2H160 MF 2 28 A9 TA25DU1.8 A 1,3 1,8

2,2 XT2H160 MF 4 56 A9 TA25DU3.1 A 2,2 3,1

2,8 XT2H160 MF 4 56 A16 TA25DU4 A 2,8 4

3,9 XT2H160 MF 4 56 A26 TA25DU5 ~ 3,5 5

3 52 XT2H160 MF 8.5 120 A26 TA25DUG.5 ~ 4,5 6,5
4 6,8 XT2H160 MF 8.5 120 A30 TA25DU8.5 ~ 6 8,5

5,5 9,2 XT2H160 MF 12.5 175 A30 TA25DU11 A 7,5 11
7,5 12,4 XT2H160 MF 12.5 175 A30 TA450SU60 4 10 15
11 17,6 XT2H160 MA 20 240 A30 TA450SU60 3 13 20
15 23 XT2H160 MA 32 336 A50 TA450SU60 2 20 30
18,5 28 XT2H160 MA 52 392 A50 TA450SU80 2 27,5 40
22 33 XT2H160 MA 52 469 A50 TA450SU80 2 27,5 40
30 44 XT2H160 MA 52 624 AB3 TA450SU60 40 80
37 53 XT2H160 MA 80 840 A75 TA450SU60 40 80
45 64 XT2H160 MA 80 960 A95 TA450SU80 55 80
55 78 XT2H160 MA 100 1200 A145 TA450SU105 70 105
75 106 XT4H250 Ekip-1 In160 1440 A145 E200DU200 60 200
90 128 XT4H250 Ekip-I In250 1875 A185 E200DU200 60 200
110 156 XT4H250 Ekip-1 In250 [2125 A210 E320DU320 100 320
132 184 T4H320 PR221-1In320 | 2720 A260 E320DU320 100 320
160 224 T5H400 PR221-1 In400 | 3200 A300 E320DU320 100 320
200 280 T5H400 PR221-1 In400 |3600( AF400 E500DU500 150 500
250 344 T5H630 PR221-1 In630 | 4725 AF460 E500DU500 150 500
290 394 T6L630 PR221-1 In630 |5040( AF580 | E500DU500*** 150 500
3156 432 T6L630 PR221-1 In630 | 6300 AF750 | E500DU500*** 150 500
355 488 T6L630 PR221-1 In630 | 6300 AF750 | E500DU500*** 150 500
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Motor Moulded Case Circuit Breaker | Contactor Overload Relay
Rated | Rated .Current
Power | Current Type [k] Type Type* Iﬁr:;:. i o
(kW] [A] min max
0,37 0,64 XT2v160 MF1 14 A9 TA25DU0.63 » 0,4 0,63
0,55 0,87 XT2vV160 MF1 14 A9 TA25DU1 A 0,63 1
0,75 1.1 XT2V160 MF 2 28 A9 TA25DU1.4 A 1 1,4
1,1 1,6 XT2V160 MF 2 28 A9 TA25D1.8 1,3 1,8
1,5 2.1 XT2V160 MF 4 56 A9 TA25DU2.4 A 1,7 2,4
2,2 2,8 XT2V160 MF 4 56 A9 TA25DU3.1 A 2,2 3,1
3 3.8 XT2V160 MF 4 56 A9 TA25DU4 A 2,8 4
4 49 XT2Vv160 MF 8.5 120 A9 TA25DU5 A 3,5 5
XT2v160 MF 8.5 120 A9 TA25DUB.5 A 4.5 6,5
2 6.7 XT4Vv250 EKIP-1In 100 150 A95 TA450SU60 7(+) 5,7 8,6
7,5 8,9 XT4V250 EKIP-I In 100 150 A95 TA450SU60 5(+) 8 12
11 12,8 XT4Vv250 EKIP-IIn 100 200 A95 TA450SU60 4(+) 10 15
15 17 XT4V250 EKIP-I In 100 250 A95 TA450SU60 3(+) 10 20
18,5 21 XT4Vv250 EKIP-I1n 100 300 AS5 TA450SU60 3 18 27
22 24 XT4V250 EKIP-I In 100 350 A95 TA450SU60 2 20 30
30 32 XT4V250 EKIP-I In 100 450 A145 TA450SU80 2 27,5 40
37 39 XT4V250 EKIP-I In 100 550 A145 TA450SU60 40 60
45 47 XT4v250 EKIP-I In 100 700 A145 TA450SU60 40 60
55 57 XT4V250 EKIP-I In 100 800 A145 TA450SU80 53 80
75 77 XT4v250 EKIP-1In 160 |1120 A145 TA450SU105 70 105
90 93 XT4V250 EKIP-1In 160 | 1280 A145 TA450SU105 70 105
110 113 XT4V250 EKIP-1In 250 |1625 A185 TA450SU140 95 140
132 134 XT4V250 EKIP-I In 250 | 2000 A210 E320DU320 105 320
160 162 XT4V250 EKIP-1In 250 | 2250 A210 E320DU320 105 320
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Motor Moulded Case Circuit Breaker | Contactor Overload Relay
Rated | Rated _Current
Power | Current Type L Type Type* TGS || ERT] R ]
K| [ . I N
0,37 0,64 T2L160 MF1 13 A9 TA25DUO0.63 A 0,4 0,63
0,55 0,87 T2L160 MF1 13 A9 TA25DU1 A 0,63 1
0,75 1,1 T2L160 MF 1.6 21 A9 TA25DU1.4 A 1 1,4
1,1 1,6 T2L160 MF 1.6 21 A9 TA25D1.8 1,3 1,8
1,5 2.1 T2L160 MF 2.5 33 A9 TA25DU2.4 A 1,7 2,4
2,2 2,8 T2L160 MF 3.2 42 A9 TA25DU3.1 A 2,2 3,1
3 3,8 T2L160 MF 4 52 A9 TA25DU4 ~ 2,8 4
4 4,9 T2L160 MF 5 65 A9 TA25DU5 A 3,5 5
T2L160 MF 6.5 84 A9 TA25DU6.5 A 4,5 6,5
2 eir T4L250 PR221-1In 100 150 AS5 TA450SU60 7(+) 5,7 8,6
7,5 8,9 T4L250 PR221-1 In 100 150 A95 TA450SU6B0 5(+) 8 12
11 12,8 T4L250 PR221-11n 100 | 200 AQ5 TA450SU60 4(+) 10 15
15 17 T4L250 PR221-1In 100 | 250 AQ5 TA450SU6B0 3(+) 13 20
18,5 21 T4L250 PR221-1In 100 | 300 A95 TA450SU6B0 3 18 27
22 24 T4L250 PR221-1In 100 | 350 AS5 TA450SU6B0 2 20 30
30 32 T4L250 PR221-1In 100 | 450 A145 TA450SU80 2 27,5 40
37 39 T4L250 PR221-1In 100 | 550 A145 TA450SUB0 40 60
45 47 T4L250 PR221-1In 100 | 700 A145 TA450SU6B0 40 60
55 57 T4L250 PR221-1In 100 | 800 A145 TA450SU80 55 80
75 77 T4L250 PR221-1In 160 | 1120 A145 TA450SU105 70 105
90 93 T4L250 PR221-1In 160 | 1280 A145 TA450SU105 70 105
110 113 T4L250 PR221-1In 250 | 1625 A185 TA450SU140 95 140
132 134 T4L250 PR221-1In 250 |2000 A210 E320DU320 105 320
160 162 T4L250 PR221-1In 250 |2250 A210 E320DU320 105 320
200 203 T5L400 PR221-1In 320 |2720 A260 E320DU320 105 320
250 250 T5L400 PR221-1In 400 |3400| AF400 E500DU500 150 500
290 301 T5L630 PR221-1In 630 |4410| AF400 E500DUS00 150 500
315 313 T5L630 PR221-1 In 630 (4410| AF460 E500DU5S00 150 500
355 354 T5L630 PR221-1 In630 ([5355| AF580 | ES00DU5S00** 150 500

P €95 ,lScusuw DOL $90Vi BokA cll> (gloads F-V Jgao>
(Tmax T — Contactor — TOR)
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Table 26: 400 V 35 kA Y/A Normal Type 2
(Tmax XT/T - Contactor - TOR/EOL)

Motor Moulded Case Circuit Breaker Contactor Overload Relay
e e I Line Delta Star (s:::;?':;t
Power |Current Type 3 Type

[A] Type Type Type range
KW | Al A
18,5 35 XT2N160 MA52 469 A50 A50 A26 TA75DU25 18-25
22 41 XT2N160 MA52 547 A50 A50 A26 TA75DU32 22-32
30 55 XT2N160 MA8O 720 AB3 AB3 A30 TA75DU42 29-42
37 66 XT2N160 MA8O 840 A75 A75 A30 TA75DU52 36-52
45 80 XT2N160 MA100 1050 A75 A75 A30 TA75DUB3 45 - 63
55 97 XT2N160 MA100 1200 A75 A75 A40 TA75DUB3 45 - 63
75 132 XT3N250 MA160 1700 A95 A95 A75 TA110DU90 | 66-90
90 160 XT3N250 MA200 2000 A110 A110 A95 TA110DU110 | 80 - 110
110 195 XT4N250 MA200 2400 A145 A145 A95 TA200DU135 | 100 - 135
132 230 | T4N320 PR221-| In320 | 2880 A145 A145 A110 E200DU200 | 60 - 200
160 280 | T5N400 PR221-1In400 | 3600 A185 A185 A145 E200DU200 | 60 - 200
200 350 [ T5N630 PR221-1In630 | 4410 A210 A210 A185 E320DU320 | 100 - 320
250 430 | T5N630 PR221-11n630 | 5670 A260 A260 A210 E320DU320 | 100 - 320
290 520 | T6N630 PR221-1 In630 | 6300 AF400 AF400 A260 E500DU500 | 150 - 500
315 540 | T6N800 PR221-11n800 | 7200 AF400 AF400 A260 E500DU500 | 150 - 500
355 610 | TBN800 PR221-1 In800 | 8000 AF400 AF400 A260 E500DU500 | 150 - 500

Y €95 Jgao Y/A ( FooV: POKA cll> (gloads PE-V Joa>
(Tmax XT/T — Contactor — TOR/EOL)
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Table 27: 400 V 50 kA Y/A Normal Type 2
(Tmax XT/T - Contactor - TOR/EOL)

Motor Moulded Case Circuit Breaker Contactor Overload Relay
Lain] | Bldee I Line Delta Star (s:::lir;t
Power |Current Type 3 Type

[A] Type Type Type range
KW | (A =
18,5 35 XT25160 MA52 469 A50 A50 A26 TA75DU25 18-25
22 41 XT25160 MA52 547 A50 A50 A26 TA75DU32 22-32
30 55 XT25160 MA8O 720 AB3 AB3 A30 TA75DU42 29-42
37 66 XT25160 MA8O 840 A75 A75 A30 TA75DU52 36-52
45 80 XT25160 MA100 1050 A75 A75 A30 TA75DU6B3 45 - 63
55 97 XT25160 MA100 1200 A75 A75 A40 TA75DU6B3 45 - 63
75 132 XT35250 MA160 1700 A95 A95 A75 TA110DU90 | 66 -90
90 160 XT35250 MA200 2000 A110 A110 A95 TA110DU110 | 80 - 110
110 195 XT35250 MA200 2400 A145 A145 A95 TA200DU135 | 100 - 135
132 230 | T4S320 PR221-1In320 | 2880 A145 A145 A110 E200DU200 | 60 - 200
160 280 | T5S400 PR221-1In400 | 3600 A185 A185 A145 E200DU200 | 60 - 200
200 350 | T5S630 PR221-1In630 | 4410 A210 A210 A185 E320DU320 | 100 - 320
250 430 | T5S630 PR221-1In630 | 5670 A260 A260 A210 E320DU320 | 100 - 320
290 520 | T6S630 PR221-1In630 | 6300 | AF400 AF400 A260 E500DU500 | 150 - 500
315 540 | T6S800 PR221-1In800 | 7200 | AF400 AF400 A260 E500DU500 | 150 - 500
355 610 | T6S800 PR221-11n800 | 8000 | AF400 AF400 A260 E500DU500 | 150 - 500

Y £95 Jgoso Y/A ( KooV BokA cll> gloanls Po-F Jgao>
(Tmax XT/T — Contactor — TOR/EOL)




Table 28: 440 V 50 kA Y/A Normal Type 2
(Tmax XT/T - Contactor - TOR/EOL)

Motor Moulded Case Circuit Breaker Contactor Overload Relay
Azl | i | Line Delta Star 2::&?::
Power [Current Type 3 Type

[A] Type Type Type range
KW | A A
18,5 30,7 XT2S5160 MA52 392 A50 A50 A16 TA75DU25 18-25
22 35,9 XT25160 MA52 469 A50 A50 A26 TA75DU25 18-25
30 48,2 XT25160 MAS8O 720 AB3 AB3 A26 TA75DU42 29-42
37 58 XT25160 MAS8O 840 A75 A75 A30 TA75DU42 29-42
45 70 XT25160 MA8O 960 A75 AT5 A30 TA75DU52 36-52
55 85 XT25160 MA100 1150 A75 A7T5 A40 TA75DUB3 45-63
75 116 | XT4S5250 Ekip-1 In250 | 1625 A95 A95 A75 TA80DUS80D 60-80
90 140 | XT4S250 Ekip-l In250 | 1875 A95 A95 A75 TA110DU110 | 80-110
110 171 XT4S250 Ekip-1 In250 | 2250 A145 A145 A95 E200DU200 | 60-200
132 202 | T4H320 PR221-1 In320 | 2720 A145 A145 A110 E200DU200 | 60-200
160 245 | T5H400 PR221-1 In400 | 3200 A185 A185 A145 E200DU200 | 60-200
200 307 | T5H630 PR221-1In630 | 4095 A210 A210 A185 E320DU320 | 100-320
250 377 | T5H630 PR221-1 In630 | 5040 A260 A260 A210 E320DU320 | 100-320
290 448 | T6H630 PR221-1 In630 | 5670 AF400 AF400 A260 E500DU500 | 150 - 500
315 473 | T6H630 PR221-11n630 | 6300 | AF400 AF400 A260 E500DU500 | 150 - 500
355 535 | T6H800 PR221-11n800 | 7200 | AF400 AF400 A260 E500DU500 | 150 - 500

P €95 gao Y/A ( FFoV: BokA cll> gloands Pe-V Jgao
(Tmax XT/T — Contactor — TOR/EOL)




Table 29: 440 V 65 kA Y/A Normal Type 2
(Tmax XT/T — Contactor - TOR/EOL)

Motor Moulded Case Circuit Breaker Contactor Overload Relay
Aziieel | Lk | Line Delta Star 2::’;?1'.:
Power |Current Type 3 Type

[A] Type Type Type range
KW | Al A
18,5 30,7 XT2H160 MA52 392 A50 A50 A16 TA75DU25 18-25
22 35,9 XT2H160 MA52 469 A50 A50 A26 TA75DU25 18-25
30 48,2 XT2H160 MAS8OD 720 AB3 AB3 A26 TA75DU42 29-42
37 58 XT2H160 MAS8O 840 A75 A75 A30 TA75DU42 29-42
45 70 XT2H160 MAS8O 960 A75 A75 A30 TA75DU52 36-52
55 85 XT2H160 MA100 1150 A75 A75 A40 TA75DUB3 45-63
75 116 | XT4H250 Ekip-l In250 | 1625 A95 A95 A75 TA80DU8B0 60-80
90 140 | XT4H250 Ekip-l In250 | 1875 A95 A95 A75 TA110DU110 | 80-110
110 171 XT4H250 Ekip-1 In250 | 2250 A145 A145 A95 E200DU200 | 60-200
132 202 | T4H320 PR221-| In320 | 2720 A145 A145 A110 E200DU200 | 60-200
160 245 | T5H400 PR221-| In400 | 3200 A185 A185 A145 E200DU200 | 60-200
200 307 | T5H630 PR221-| In630 | 4095 A210 A210 A185 E320DU320 | 100-320
250 377 | T5HB30 PR221-|1 In630 | 5040 A260 A260 A210 E320DU320 | 100-320
290 448 | T6BHB30 PR221-1 In630 | 5670 AF400 AF400 A260 E500DU500 | 150 - 500
315 473 | T6BHB30 PR221-1 In630 | 6300 AF400 AF400 A260 E500DU500 | 150 - 500
355 535 | T6BH800 PR221-1 In800 | 7200 AF400 AF400 A260 E500DU500 | 150 - 500

Y £95 Lgamo Y/A ( EEoV. $OKA cll> gloads PV-F Jgao>
(Tmax XT/T — Contactor — TOR/EOL)




Table 30: 500 V 50 kA Y/A Normal Type 2
(Tmax XT/T — Contactor - TOR/EOL)

Motor Moulded Case Circuit Breaker Contactor Overload Relay
G s | Line Delta Star (;::tl’;r;t
Power (Current Type 3 Type

[A] Type Type Type range
kW] | A A
22 33 XT2H160 MA52 430 A50 A50 A16 TA75DU25 18-25
30 44 XT2H160 MA52 547 AB3 AB3 A26 TA75DU32 22-32
37 53 XT2H160 MA80O 720 A75 A75 A30 TA75DU42 29-42
45 64 XT2H160 MA80 840 A75 A75 A30 TA75DU52 36-52
55 78 XT2H160 MA100 1050 A75 A75 A30 TA75DUS2 36-52
75 106 | XT4H250 Ekip-l In250 | 1375 A95 A95 A50 TA80DU80D 60-80
90 128 | XT4H250 Ekip-l In250 | 1750 A95 A95 A75 TA110DU90 65-90
110 1566 | XT4H250 Ekip-l In250 | 2000 A110 A110 A95 TA110DU110 | 80-110
132 184 | T4H320 PR221-l In320 | 2560 A145 A145 A95 E200DU200 | 60-200
160 224 | T4H320 PR221-1 In320 | 2880 A145 A145 A110 E200DU200 | 60-200
200 280 | T5H400 PR221-I In400 | 3400 A210 A210 A145 E320DU320 | 100-320
250 344 | T5H630 PR221-1 In630 | 4410 A210 A210 A185 E320DU320 | 100-320
290 394 | T5H630 PR221-1 In630 | 5040 A260 A260 A210 E320DU320 | 100-320
315 432 | TeLe30 PR221-| In630 | 5760 AF400 AF400 A210 E500DU500 | 150 - 500
355 488 | T6L630 PR221-| In630 | 6300 AF400 AF400 A260 E500DU500 | 150 - 500

Y €95 Jgao Y/A ( ooV BokA cll> (gldads PA-Y Joa>

(Tmax XT/T — Contactor — TOR/EOL)
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Table 31: 690 V 25 kA Y/A Normal Type 2
(Tmax XT - Contactor - TOR/EOL)
Motor MouldeBd ez il Contactor KORC Overload Relay

reaker

Rated | Rated . 0 Current

Power |Current Type [k] .:.';:2 2::: '?y t:; Type tNu r:; Type setting

(kW] (A range [A]

B 6.7 | XT4V250 Ekip-1In100 | 150 | A95 | A95 | A26 | 185R/4™ 13 |TA25DU2.4™| 6-85
7,5 8.9% | XT4V250 Ekip-1In100 | 150 | A95 | A95 | A26 | 185R/4™ 10 |TA25DU2.4™ | 7.9-11.1
11 12.8° | XT4V250 Ekip-1In100 | 200 | A95 | A95 | A26 | 185R/4™ 7 | TA25DU2.4™| 11.2-15.9
15 17° | XT4V250 Ekip-1In100 | 250 [ A95 | A95 | A26 | 185R/4™ 7 | TA25DU3.1**| 15.2-20.5
18,5 21 XT4V250 Ekip-11n100 | 300 | A95 | A95 | A30 | 185R/M4™ 6 [TA25DU3.1™| 17.7-23.9
6
6

22 24 XT4V250 Ekip-11n100 | 350 | A95 | A95 | A30 | 185R/4* TA25DU4™ | 21.6-30.8
30 32 XT4V250 Ekip-11n100 | 450 | A145 | A145 | A30 | 185R/4* TA25DUS™ | 27-38.5
37 39 XT4V250 Ekip-11n100 | 550 | A145 | A145 | A30 TA75DU52™ | 36-52
45 47 XT4V250 Ekip-11n100 | 650 | A145 | A145 | A30 TA75DUS2™ | 36-52
55 57 XT4V250 Ekip-11n100 | 800 | A145 | A145 | A40 TA75DUS2™ | 36-52
D 77 XT4V250 Ekip-l11n160 | 1120 | A145 | A145 | A50 TA75DU52 | 36 - 52
90 93 XT4V250 Ekip-11n160 | 1280 | A145 | A145 | A75 TA75DUB3 45-63
110 113 | XT4V250 Ekip-1In160 1600 [ A145 | A145 | A75 TA75DU8BD 60-80
132 134 | XT4V250 Ekip-11n250 [1875[ A145 | A145 | A95 TA200DU110| 80-110
160 162 | XT4V250 Ekip-11n250 |[2125| A145 | A145 | A110 TA200DU110( 80-110

P €95 Jgao Y/A ( $90V: YOKA cll> glosads PA-V Jgao
(Tmax XT — Contactor — TOR/EOL)




Table 32: 690 V 50 kA Y/A Normal Type 2

(Tmax T - Contactor - TOR/EOL)

Motor Moulded Case Circuit Contactor KORC Overload Relay
Breaker
Rated |, | Line | Delta | Star N° of Current
Current Type l E\] Type | Type | Type Type turns Type setting
[A] range [A]
6.7° | T4L250 PR221-1In100 | 150 | A95 A95 | A26 | 4L185R/4™ | 13 |TA25DU2.4™ 6-8.5
8.9 | T4L250 PR221-1In100 | 150 | A95 A95 | A26 |4L185R/4*| 10 |TA25DU2.4™| 7.9-11.1
11 12.8" | T4L250 PR221-1In100 | 200 | A95 A95 | A26 | 4L185R/4™ 7 TA25DU2.4™ | 11.2-159
15 17* | T4L250 PR221-1In100 | 250 | A95 A95 | A26 |4L185R/4™ 7 | TA25DU3.1™| 15.2-20.5
18,5 21 T4L250 PR221-1In100 | 300 | A95 A95 | A30 (4L185R/4* 6 |TA25DU3.1"|17.7-23.9
22 24 T4L250 PR221-1In100 | 350 | A95 A95 | A30 (4L185R/4™ 6 TA25DU4™ | 21.6-30.8
30 32 T4L250 PR221-1In100 | 450 | A145 | A145 | A30 | 4L185R/4™ 6 TA25DUS™ | 27-38.5
37 39 T4L250 PR221-1In100 | 550 | A145 | A145 | A30 TA75DUS2* 36-52
45 a7 T4L250 PR221-1In100 | 650 | A145 | A145 | A30 TA75DU5S2™ | 36 -52
55 57 T4L250 PR221-11n100 | 800 | A145 | A145 | A40 TA75DUS2™ 36-52
75 77 T4L250 PR221-1In160 | 1120 | A145 | A145 | A50 TA75DU52 36 - 52
Q0 93 T4L250 PR221-11n160 [ 1280 | A145 | A145 | A75 TA75DUB3 45-63
110 113 | T4L250 PR221-1In160 [ 1600 | A145 | A145 | A75 TA75DU80D 60-80
132 134 | T4L250 PR221-1In250 [ 1875 | A145 | A145 | A95 TA200DU110| 80-110
160 162 | T4L250 PR221-1In250 [ 2125 | A145 | A145 | A110 TA200DU110| 80-110
200 203 | T4L320 PR221-11n320 [2720 | A185 | A185 | A110 TA200DU135| 100-135
250 250 | T5L400 PR221-I In400 | 3200 | AF400 [AF400( A145 E500DU500 | 150-500
290 301 | T5L400 PR221-1 In400 | 4000 | AF400 |AF400(| A145 E500DU500 | 150-500
315 313 | T5L630 PR221-I In630 | 4410 | AF400 [AF400| A185 E500DU500 | 150-500
355 354 | T5L630 PR221-1In630 | 5040 | AF400 |AF400( A210 E500DU500 | 150-500
400 420 | T5L630 PR221-I In630 | 5670 | AF460 |[AF460( A210 E500DU500 | 150-500
450 470 | T5L630 PR221-11n630 | 6300 | AF460 |AF460(| A260 E500DU500 | 150-500

Y 893 L.,ng Y/A ¢ $96V: dokA cJl> GL:».\.“JS ¥o-W dg»
(Tmax T — Contactor — TOR/EOL)
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Table 33: 400 V 35 kA DOL Normal and Heavy duty Type 2
(Tmax XT/T with Ekip M/PR222MP - Contactor)

Motor Moulded Case Circuit Breaker Contactor .
= Allowed setting
Rated Rated _In\.r_erse time I B
Power Current Type*** tripping current* [ ﬁ] Type IA]
(kW] [A] [A]
7,5 15,5 XT2N160 Ekip M-LIU In25 10-25 150 A63 25
11 22 XT2N160 Ekip M-LIU In25 10-25 225 AB3 25
15 29 XT2N160 Ekip M-LIU In63 25-63 378 A75 50
18,5 35 XT2N160 Ekip M-LIU In63 25-63 378 A75 50
22 41 XT2N160 Ekip M-LIU In63 25-63 441 A75 50
30 55 XT4N250 Ekip M-LIU In100 40-100 600 A95 95
37 66 XT4N250 Ekip M-LIU In100 40-100 700 A95 95
45 80 XT4N250 Ekip M-LIU In100 40-100 800 A95 95
55 97 XT4N250 Ekip M-LIU In160 64-160 960 A145 145
75 132 XT4N250 Ekip M-LIU In160 64-160 1280 A145 145
90 160 T4N250 PR222 MP In200 80-200 1600 A185 185
110 195 T5N400 PR222 MP In320 128-320 1920 A210 210
132 230 T5N400 PR222 MP In320 128-320 2240 A260 260
160 280 T5N400 PR222 MP In320 128-320 2560 | AF400™ 320
200 350 T5N400 PR222 MP In400 160-400 3200 AF400 400
250 430 TBN800 PR222 MP In630 252-630 5040 AF460 460
290 520 T6N800 PR222 MP In630 252-630 5670 AF580 580
315 540 T6N800 PR222 MP In630 252-630 5670 AF580 580
355 610 TEN800 PR222 MP In630 252-630 5670 AF750 630

(Tmax XT/T with Ekip M/PR222MP - Contactor)
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Table 34: 400 V 50 kA DOL Normal and Heavy duty Type 2
(Tmax XT/T with Ekip M/PR222MP - Contactor)

Motor Moulded Case Circuit Breaker Contactor .
= Allowed setting
Rated Rated _Inv_erse time I I
Power Current Type*** tripping current* [ pf:] Type Al
(kW] (A] (Al
7,5 185 XT2S8160 Ekip M-LIU In25 10-25 150 AB3 25
11 22 XT2S160 Ekip M-LIU In25 10-25 225 AB3 25
15 29 XT2S160 Ekip M-LIU In63 25-63 378 A75 50
18,5 35 XT25160 Ekip M-LIU In63 25-63 378 A75 50
22 41 XT2S160 Ekip M-LIU In63 25-63 441 A75 50
30 55 XT45250 Ekip M-LIU In100 40-100 600 A95 95
37 66 XT45250 Ekip M-LIU In100 40-100 700 A95 95
45 80 XT45250 Ekip M-LIU In100 40-100 800 A95 95
55 97 XT45250 Ekip M-LIU In160 64-160 960 A145 145
75 132 XT45250 Ekip M-LIU In160 64-160 1280 A145 145
90 160 T45250 PR222 MP In200 80-200 1600 A185 185
110 195 T55400 PR222 MP In320 128-320 1920 A210 210
132 230 T55400 PR222 MP In320 128-320 2240 A260 260
160 280 T55400 PR222 MP In320 128-320 2560 [ AF400™ 320
200 350 T55400 PR222 MP In400 160-400 3200 AF400 400
250 430 T6S800 PR222 MP In630 252-630 5040 AF460 460
290 520 T6S800 PR222 MP In630 252-630 5670 AF580 580
315 540 T6S800 PR222 MP In630 252-630 5670 AF580 580
355 610 T6S800 PR222 MP In630 252-630 5670 AF750 630

(Tmax XT/T with Ekip M/PR222MP - Contactor)
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Table 35: 440 V 50 kA DOL Normal and Heavy duty Type 2
(Tmax XT/T with Ekip M/PR222MP - Contactor)

Motor Moulded Case Circuit Breaker Contactor .
= Allowed setting
Rated Rated Inverse time I T
Power Current Type*** tripping current* [ p::] Type A]
(kW] (Al (Al
7,5 13,6 XT25160 Ekip M-LIU In25 10-25 150 AB3 25
11 19,3 XT25160 Ekip M-LIU In25 10-25 225 AB3 25
15 25,4 XT25160 Ekip M-LIU In63 25-63 378 AT5 63
18,5 30,7 XT25160 Ekip M-LIU In63 25-63 378 A75 63
22 35,9 XT25160 Ekip M-LIU In63 25-63 378 A75 63
30 48,2 XT4S250 Ekip M-LIU In100 40-100 600 A95 93
37 58 XT45250 Ekip M-LIU In100 40-100 600 A95 93
45 70 XT4S250 Ekip M-LIU In100 40-100 700 A95 93
55 85 XT4S250 Ekip M-LIU In160 64-160 960 A145 145
75 116 XT45250 Ekip M-LIU In160 64-160 1120 A145 145
20 140 T4H250 PR222 MP In200 80-200 1400 A185 185
110 171 T5H400 PR222 MP In320 128-320 1920 A210 210
132 202 T5H400 PR222 MP In320 128-320 2240 A260 240
160 245 T5H400 PR222 MP In320 128-320 2560 | AF400* 320
200 307 T5H400 PR222 MP In400 160-400 3200 AF400 400
250 377 T6H800 PR222 MP In630 252-630 4410 AF460 460
290 448 T6H800 PR222 MP In630 252-630 5040 AF460 460
315 473 T6H800 PR222 MP In630 252-630 5040 AF580 580
355 535 T6H800 PR222 MP In630 252-630 5670 AF580 580

Y £95 5w 9 Jgoszo DOL « EFoV: BokA cll> glosuls FF-V Joa>
(Tmax XT/T with Ekip M/PR222MP - Contactor)
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Table 36: 690 V 25 kA DOL Normal and Heavy duty Type 2
(Tmax T with Ekip M - Contactor)

Motor Moulded Case Circuit Breaker Contactor .
- Allowed setting
Rated Rated Inverse time I VT
Power Current Type tripping current* [ AS\] Type Al
(kW] (Al (Al
11 12,8 XT2V160 EKIP M-LIU In25 10-25 150 AB3 25
15 17 XT2V160 EKIP M-LIU In25 10-25 175 AB3 25
18,5 21 XT2V160 EKIP M-LIU In25 10-25 225 A75 25
22 24 XT2V160 EKIP M-LIU In63 25-63 250 A75 63
30 32 XT2V160 EKIP M-LIU In63 25-63 378 A95 63
37 39 XT2V250 EKIP M-LIU In63 25-63 378 A95 63
45 47 XT2V250 EKIP M-LIU In63 25-63 504 A145 63
55 57 XT4V250 EKIP M-LIU In63 25-63 567 A145 63
75 77 XT4V250 EKIP M-LIU In100 40-100 800 A145 100
90 93 XT4V250 EKIP M-LIU In160 64-160 960 A145 120
110 113 XT4V250 EKIP M-LIU In160 64-160 1120 A145 120
132 134 XT4V250 EKIP M-LIU In160 64-160 1440 A185 160

Y €95 )5St g Jgaso DOL ¢ $90V. POKA cil> (gloadls FE-F Joao
(Tmax T with Ekip M — Contactor)
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Table 37: 500 V 50 kA DOL Normal and Heavy duty Type 2
(Tmax XT/T with Ekip M/PR222MP - Contactor)

Motor Moulded Case Circuit Breaker Contactor .
= Allowed setting
Rated Rated Inverse time I current
Power Current Type*** tripping current* [ ﬁ] Type A]
(kW] (A] [A]
7,5 12,4 XT2H160 Ekip M-LIU In25 10-25 150 AB3 25
11 17,6 XT2H160 Ekip M-LIU In25 10-25 175 A63 25
15 23 XT2H160 Ekip M-LIU In25 10-25 250 A75 25
18,5 28 XT2H160 Ekip M-LIU In63 25-63 378 A75 63
22 33 XT2H160 Ekip M-LIU In63 25-63 378 A75 63
30 44 XT4H250 Ekip M-LIU In63 25-63 441 A95 63
37 53 XT4H250 Ekip M-LIU In63 25-63 567 A95 63
45 64 XT4H250 Ekip M-LIU In100 40-100 630 A145 100
55 78 XT4H250 Ekip M-LIU In100 40-100 800 A145 100
75 106 XT4H250 Ekip M-LIU In160 64-160 1120 A145 145
90 128 XT4H250 Ekip M-LIU In160 64-160 1280 A145 145
110 156 T4H250 PR222 MP In200 80-200 1600 A185 170
132 184 T5H400 PR222 MP In320 128-320 1920 A210 210
160 224 T5H400 PR222 MP In320 128-320 2240 A260 240
200 280 T5H400 PR222 MP In400 160-400 2800 | AF400™ 400
250 344 T5H400 PR222 MP In400 160-400 3200 AF400 400
290 394 T6H800 PR222 MP In630 252-630 5040 AF460 460
315 432 T6H800 PR222 MP In630 252-630 5040 AF460 460
355 488 T6H800 PR222 MP In630 252-630 5670 AF580 580

P €95 5w g (Jgoso DOL ¢ eoVi BoKA cll> gloands Fo-V Jgao
(Tmax XT/T with Ekip M/PR222MP - Contactor)
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Table 38: 690 V 50 kA DOL Normal and Heavy duty Type 2
(Tmax T with PR222MP - Contactor)

Motor Moulded Case Circuit Breaker Contactor .
- Allowed setting
Rated Rated Inverse time I ST
Power Current Type tripping current* [ )&] Type Al
(kW] (Al [Al
45 47 T4L250 PR222MP In 100 40-100 600 A145 100
55 57 T4L250 PR222MP In 100 40-100 600 A145 100
75 77 T4L250 PR222MP In 100 40-100 800 A145 100
90 93 T4L250 PR222MP In 160 64-160 960 A145 120
110 113 T4L250 PR222MP In 160 64-160 1120 A145 120
132 134 T4L250 PR222MP In 160 64-160 1440 A185 160
160 162 T4L250 PR222MP In 200 80-200 1600 A185 170
200 203 T5L400 PR222MP In320 128-320 1920 A210 210
250 250 T5L400 PR222MP In320 128-320 2240 AF300 280
290 301 T5L400 PR222MP In400 160-400 2800 AF400 350
315 313 T5L400 PR222MP In400 160-400 3200 AF400 350

Y 9 )5 g Jgaszo DOL ¢ $90V: BoKA cil> (gloals ES-F Jgao>
(Tmax T with PR222MP - Contactor)
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V1n=400
ABB SACE
Transformer Circuit-breaker
Circuit-breaker with Circuit-breaker with
thermomagnetic release electronic release
S, Trafo | In In
[KVA] (Al Type (Al Type (Al
1x63 9 XT1B-C-N-S-H 125 XT2N-S-H-L-V 160
1x100 144 XT3N-S 200 XT4N-S-H-L-V 250
1x125 180 XT3N-S 250 XT4N-S-H-L-V 250
1x160 231 XT4N-S-H-L-V 250 XT4N-S-H-L-V 250
1x200 289 TBN-S-H-L-V 320 TBN-S-H-L-V 400
1x250 361 TBN-S-H-L-V 400 T5N-S-H-L-V 400
1x315 455 TBN-S-H-L-V 500 TBN-S-H-L -V 630
1 x400 577 T6N-S-H-L 630 T6N-S-H-L -V 630
1 x500 722 T6N-S-H-L 800 T6N-S-H-L 800
1x630 909 - - T7S-H-L-V/ X1B-N 1000
1x 800 1165 - - T7S-H-L-V/ X1B-N 1250
1 x 1000 1443 - - T7S-H-L/ X1B-N 1600
1x 1250 1804 - - E2B-N-S 2000
1 x 1600 2309 - - E3N-S-H-V 2500
1 x 2000 2887 - - E3N-S-H-V 3200
V1n=440
ABB SACE
Transformer Circuit-breaker
Circuit-breaker with Circuit-breaker with
thermomagnetic release electronic release
S, Trafo |, In In
[KVA] [A] Type [A] Type A
1x63 83 XT1B-C-N-S-H 125 XT2N-S-H-L-V 160
1x100 131 XT3N-S 200 XT4N-S-H-L-V 250
1x125 164 XT3N-S 200 XT4N-S-H-L-V 250
1x160 210 XT4AN-S-H-L-V 250 XT4N-S-H-L-V 250
1x200 262 TBN-S-H-L-V 320 T5N-S-H-L -V 400
1x250 328 T5N-S-H-L-V 400 T5N-S-H-L -V 400
1x315 413 T5N-S-H-L-V 500 T5N-S-H-L -V 630
1x400 526 TBN-S-H-L 630 TBN-S-H-L 630
1 x500 656 TBN-S-H-L 800 TBN-S-H-L 800
1x630 827 - - T7S-H-L-V-X1B-N 1000
1x800 1050 - - T7S-H-L-V/ X1B-N 1250
1 x 1000 1312 - - T7S-H-L/X1B-N 1600
1x1250 1640 - - E2B-N-S 2000
1x 1600 2099 - - E3N-S-H-V 2500
1 x 2000 2624 - - E3N-S-H-V 3200




Vn=690
ABB SACE
Transformer Circuit-breaker
Circuit-breaker with Circuit-breaker with
thermomagnetic release electronic release

S, Trafo |, In In
[KVA] (Al Type (Al Type (Al
1x63 53 XT1B-C-N-S-H 80 XT2N-S-H-L-V 80
1x100 84 XT1B-C-N-S-H 125 XT2N-S-H-L-V 160
1x125 105 XT1B-C-N-S-H 125 XT2N-S-H-L-V 160
1x160 134 XT1B-C-N-S-H 160 XT2N-S-H-L-V 160
1x 200 168 XT3N-S 200 XT4N-S-H-L-V 250
1x 250 209 XT4AN-S-H-L-V 250 XT4N-S-H-L-V 250
1x315 264 TEN-S-H-L-V 320 T5N-S-H-L-V 400
1 x 400 335 T5N-S-H-L-V 400 T5N-S-H-L-V 400
1x 500 419 TBEN-S-H-L-V 500 TBN-S-H-L-V 630
1x 630 528 TBN-S-H-L 630 TBN-S-H-L 800
1x 800 670 TBN-S-H-L 800 TBN-S-H-L 800
1 x 1000 838 - - T7S-H-L-V/ X1B-N 1000
1x 1250 1047 - - T7S-H-L-V/ X1B-N 1250
1 x 1600 1340 - - T7S-H-L/X1B-N 1600
1 x 2000 1676 - - E2B-N-S 2000
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Load cos@ tang
power factor reactive demand factor
Transformers (no load condition) 0.1+0.15 9.9:6.6
Motor (full load) 0.7+0.85 1.0+0.62
Motor (no load) 0.15 6.6
Metal working apparatuses:
- Arc welding 0.35:0.6 2.7+1.3
- Arc welding compensated 0.7+0.8 1.0+0.75
- Resistance welding: 0.4+-0.6 2.3:1.3
- Arc melting furnace 0.75=:0.9 0.9+:0.5
Fluocrescent lamps
- compensated 0.9 0.5
- uncompensated 0.4+0.6 2.3:1.3
Mercury vapour lamps 0.5 1.7
Sodium vapour lamp 0.65+0.75 1.2:0.9
AC DC converters 0.6+0.95 1.3:0.3
DC drives 0.4+0.75 2.3+-0.9
AC drives 0.95+0.97 0.33+0.25
Resistive load 1 0
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Figure 1: Relative voltage drop

Voltage drop per unit of active power transmitted
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Figure 2: Transmittable active power
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Table 2: Factor K _

K

c

cosq,

cosp, 0.80 0.85 0.80 0.91

092 083 094 095 096 097 0.98 099

1

0.60

0.583

0.714

0.849

0.878

0.907

0.938

0.970 1.005 1.042

1.083

1.130

1.191

1.333

0.61

0.549

0.679

0.815

0.843

0.873

0.904

0.936 0.970 1.007

1.048

1.096

1.167

1.299

0.62

0.515

0.646

0.781

0.810

0.839

0.870

0.903 0.837 0.974

1.015

1.062

1.123

1.265

0.63

0.483

0.613

0.748

0.777

0.807

0.837

0.870 0.904 0.941

0.982

1.030

1.090

1.233

0.64

0.451

0.581

0.716

0.745

0.775

0.805

0.838 0.872 0.909

0.950

0.998

1.058

1.201

0.65

0.419

0.549

0.685

0.714

0.743

0.774

0.806 0.840 0.877

0.919

0.966

1.027

1.169

0.66

0.388

0.519

0.654

0.683

0.712

0.743

0.775 0.810 0.847

0.888

0.935

0.996

1.138

0.67

0.358

0.488

0.624

0.652

0.682

0.713

0.745 0.779 0.816

0.857

0.905

0.966

1.108

0.68

0.328

0.459

0.594

0.623

0.652

0.683

0.715 0.750 0.787

0.828

0.875

0.936

1.078

0.69

0.299

0.429

0.565

0.593

0.623

0.654

0.686

0.720

0.757

0.798

0.846

0.907

1.049

0.70

0.270

0.400

0.536

0.565

0.594

0.625

0.657

0.692

0.729

0.770

0.817

0.878

1.020

0.71

0.242

0.372

0.508

0.536

0.566

0.597

0.629

0.663

0.700

0.741

0.789

0.849

0.992

0.72

0.214

0.344

0.480

0.508

0.538

0.569

0.601

0.635

0.672

0.713

0.761

0.821

0.964

0.73

0.186

0.316

0.452

0.481

0.510

0.541

0.573

0.608

0.645

0.686

0.733

0.794

0.936

0.74

0.159

0.289

0.425

0.453

0.483

0.514

0.546

0.580

0.617

0.658

0.706

0.766

0.909

0.75

0.132

0.262

0.398

0.426

0.456

0.487

0.519

0.553

0.690

0.631

0.679

0.739

0.882

0.76

0.105

0.235

0.371

0.400

0.429

0.460

0.492

0.526

0.563

0.605

0.652

0.713

0.855

0.77

0.079

0.209

0.344

0.373

0.403

0.433

0.466

0.500

0.537

0.578

0.626

0.686

0.829

0.78

0.052

0.183

0.318

0.347

0.376

0.407

0.439

0.474

0.511

0.552

0.599

0.660

0.802

0.79

0.026

0.156

0.292

0.320

0.350

0.381

0.413

0.447

0.484

0.525

0.673

0.634

0.776

0.80

0.130

0.266

0.294

0.324

0.355

0.387

0.421

0.458

0.499

0.547

0.608

0.750

0.81

0.104

0.240

0.268

0.298

0.329

0.361

0.395

0.432

0.473

0.621

0.581

0.724

0.82

0.078

0.214

0.242

0.272

0.303

0.335

0.369

0.406

0.447

0.495

0.556

0.698

0.83

0.052

0.188

0.216

0.246

0.277

0.309

0.343

0.380

0.421

0.469

0.630

0.672

0.84

0.026

0.162

0.190

0.220

0.251

0.283

0.317

0.354

0.395

0.443

0.503

0.646

0.85

0.135

0.164

0.194

0.225

0.257

0.291

0.328

0.369

0.417

0.477

0.620

0.86

0.109

0.138

0.167

0.198

0.230

0.265

0.302

0.343

0.390

0.451

0.593

0.87

0.082

0111

0.141

0172

0.204

0.238

0.275

0.316

0.364

0424

0.567

0.88

0.055

0.084

0.114

0.145

0177

0.211

0.248

0.289

0.337

0.397

0.540

0.89

0.028

0.057

0.086

0.117 0.149 0.184

0.221

0.262

0.309

0.370

0.512

0.90

0.029

0.058

0.089 0.121 0.156

0.193

0.234

0.281

0.342

0.484
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Single-phase Three-phase Three-phase
connection star-connection delta-connection
C _ Oc C _ Qc _ Qc:
Capacity of the capacitor bank TR Tosf-UZ C_2=f'U2'3
Rated current of the components l.=2=f -C-U, |m=2=fr-C-Ur/,/§ l.=2=f -C-U,
Line current =1, =1 L, =|rc"/§

jBaw g ;ST (il (GlSIL Wlasive W-F Jga>

P, Q Before PFC After PFC
[kW] [kvar] cosq, I [A] cosgy, 1, [A]
400V / 50 Hz / 2 poles / 3000 r/min
7.5 2.5 0.89 13.9 0.98 12.7
11 2.5 0.88 20 0.95 18.6
15 5 0.9 26.5 0.98 24.2
18.5 5 0.91 32 0.98 29.7
22 5 0.89 38.5 0.96 35.8
30 10 0.88 53 0.97 47.9
37 10 0.89 64 0.97 58.8
45 12.5 0.88 79 0.96 72.2
55 15 0.89 95 0.97 87.3
75 15 0.88 131 0.94 122.2
90 15 0.9 152 0.95 143.9
110 20 0.86 194 0.92 181.0
132 30 0.88 228 0.95 210.9
160 30 0.89 269 0.95 2562.2
200 30 0.9 334 0.95 317.5
250 40 0.92 410 0.96 391.0

315 50 0.92 510 0.96 486.3




400V /50 Hz / 4 poles / 1500 r/min

7.5 2.5 0.86 14.2 0.96 12.7
11 5 0.81 21.5 0.96 18.2
15 5 0.84 28.5 0.95 25.3
18.5 7.5 0.84 35 0.96 30.5
22 10 0.83 41 0.97 35.1
30 15 0.83 56 0.98 47.5
37 15 0.84 68 0.97 59.1
45 20 0.83 a3 0.97 711
55 20 0.86 98 0.97 86.9
75 20 0.86 135 0.95 122.8
90 20 0.87 1568 0.94 145.9
110 30 0.87 192 0.96 174.8
132 40 0.87 232 0.96 209.6
160 40 0.86 282 0.94 257.4
200 50 0.86 351 0.94 320.2
250 50 0.87 430 0.94 399.4
315 60 0.87 545 0.93 507.9
P, Q, Before PFC After PFC
[kW] [kvar] cosg, | [A] cosq, 1, [A]
400V / 50 Hz / 2 poles / 3000 r/min
7.5 2.5 0.89 13.9 0.98 12.7
11 2.5 0.88 20 0.95 18.6
15 5 0.9 26.5 0.98 24.2
18.5 5 0.91 32 0.98 29.7
22 5 0.89 38.5 0.96 35.8
30 10 0.88 53 0.97 47.9
37 10 0.89 64 0.97 58.8
45 12.5 0.88 79 0.96 72.2
55 15 0.89 95 0.97 87.3
75 15 0.88 131 0.94 122.2
90 15 0.9 152 0.95 143.9
110 20 0.86 194 0.92 181.0
132 30 0.88 228 0.95 210.9
160 30 0.89 269 0.95 252.2
200 30 0.9 334 0.95 317.5
250 40 0.92 410 0.96 391.0

315 50 0.92 510 0.96 486.3




400V / 50 Hz / 4 poles / 1500 r/min

7.5 2.5 0.86 14.2 0.96 12.7
11 5 0.81 21.5 0.96 18.2
15 5 0.84 28.5 0.95 25.3
18.5 7.5 0.84 35 0.96 30.5
22 10 0.83 41 0.97 35.1
30 15 0.83 56 0.98 47.5
37 15 0.84 68 0.97 59.1
45 20 0.83 83 0.97 711
55 20 0.86 98 0.97 86.9
75 20 0.86 135 0.95 122.8
90 20 0.87 158 0.94 145.9
110 30 0.87 192 0.96 174.8
132 40 0.87 232 0.96 209.6
160 40 0.86 282 0.94 257.4
200 50 0.86 351 0.94 320.2
250 50 0.87 430 0.94 399.4
315 60 0.87 545 0.93 507.9

lo,9390 (5jlwilpsz sl jLo 3,90 95Sl) plgi F-F Jga=
Table 4: PFC reactive power for ABB transformers

Q, [kvar]
S, u, % i.% P. P. load factor K|
[kVA] [%] [%] [kW] [kW] 0 0.25 0.5 0.75 1
Oil Distribution Transformer MV-LV
50 4 2.9 0.25 1.35 1.4 1.5 1.8 2.3 2.9
100 4 2.5 0.35 2.30 2.5 2.7 3.3 4.3 5.7
160 4 2.3 0.48 3.20 3.6 4 5 6.8 9.2
200 4 2.2 0.55 3.80 4.4 4.8 6.1 8.3 11
250 4 2.1 0.61 4.50 5.2 5.8 7.4 10 14
315 4 2 0.72 5.40 6.3 7 9.1 13 18
400 4 1.9 0.85 6.50 7.6 8.5 11 16 22
500 4 1.9 1.00 7.40 9.4 11 14 20 28
630 4 1.8 1.20 8.90 11 13 17 25 35
800 6 1.7 1.45 10.60 14 16 25 40 60
1000 6 1.6 1.75 13.00 16 20 31 49 74
1250 6 1.6 2.10 16.00 20 24 38 61 93
1600 6 15 2.80 18.00 24 30 47 77 118
2000 6 1.2 3.20 21.50 24 31 53 90 142
2500 6 1.1 3.70 24.00 27 37 64 111 175
3150 7 1.1 4.00 33.00 34 48 89 157 252
4000 7 1.4 4.80 38.00 56 73 125 212 333




Cast Resin Distribution Transformer MV-LV

100 6 2.3 0.50 1.70 2.2 2.6 3.7 5.5 8

160 6 2 0.65 2.40 3.1 3.7 55 8.4 12
200 6 1.9 0.85 2.90 3.7 4.4 6.6 10 15
250 6 1.8 0.95 3.30 4.4 5.3 8.1 13 19
315 6 1.7 1.05 4.20 53 6.4 9.9 16 24
400 6 1.5 1.20 4.80 59 7.3 12 19 29
500 6 1.4 1.45 5.80 6.8 8.7 14 23 36
630 6 1.3 1.60 7.00 8 10 17 29 45
800 6 1.1 1.94 8.20 8.6 12 20 35 56
1000 6 1 2.25 9.80 9.7 13 25 43 69
1250 6 0.9 3.30 13.00 11 15 29 52 85
1600 6 0.9 4.00 14.50 14 20 38 67 109
2000 6 0.8 4.60 15.50 15 23 45 82 134
2500 6 0.7 5.20 17.50 17 26 54 101 166
3150 8 0.6 6.00 19.00 18 34 81 159 269

ABB wislu s g sifg) syl gjlwylus gl PFC cud,b 6-F Jga>
PFC in groups

1 5

Group of loads to be power factor
corrected

29,5 PFC §-F JSuiv
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Zone Zone

designation limits Physiological effects

AC-1 Up to 0.5 mA Usually no reaction.
line a

AC-2 0.5mA Usually no harmful physiclogical effects.
up to
line b*

AC-3 Lineb Usually no organic damage to be expected. Likelihood of cramplike mu-
up to scular contractions and difficulty in breathing for durations of current-flow
curve ¢, longer than 2 s. Reversible disturbances of formation and conduction

of impulses in the heart, including atrial fibrillation and transient cardiac
arrest without ventricular fibrillation increasing with current magnitude
and time.

AC-4 Above Increasing with magnitude and time, dangerous pathophysiological effects
curve c, such as cardiac arrest, breathing arrest and severe burns may occur in

addition to the effects of zone 3.

AC-41 c,-C, Probability of ventricular fibrillation increasing up to about 5%.

AC-4.2 C,-C, Probability of ventricular fibrillation up to about 50%.

AC-4.3 Beyond Probability of ventricular fibrillation above 50%.
curve ¢,

0Nl 0Ly j9ae Sjelgnjad HUT1-0 Joao>
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Figure 1: SELV, PELV, FELV systems

safety isolating transformer no safety source,
or equivalent source, connection to earth
connection to earth is admissible
is admissible
L1 o |
L2 o \ ]./
20 \ ] ;
PE o | / .
PE PE
N N
safety isolating EH: E “EHIE
transformer L e o
or equivalent —r ~A @
source,
no earthing 4
SELV PELVT FELVT
Class Il
equipment o0 oo o0 oo
PELV circuit FELV circuit
voltage limits for E earth connections by estraneous conductive parts,
extra-low voltages: e.g. by metal pipe or structural steelwork
50V ac PE protective conductor
120V dc L earth electrode

SELV: PELV(FELV gl ciuuw #-0 JSuib

Table 1: Maximum disconnection times for final circuits not excee-
ding 32A

50V<U =120V 130V<U, <230V 230V<U <400V U,>400V
S S S S
System a.c. d.c. a.c. d.c. a.c. d.c. a.c. d.c.
T 0.3 Note 1 0.2 0.4 0.07 0.2 0.04 0.1

U, is the nominal a.c. or d.c. line to earth voltage.

PPA | jiaS ol 0l b woled selae sl @b oloj iSlas P-0 Joaz
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Table 2: Earth resistance values

IAn RA
[Al [Q]
0.01 5000
0.03 1666
0.1 500
0.3 166
0.5 100
3 16
10 5
30 1.6

130 RCD 0 by pulwly W)l phawiw jle Cuoglio jESlas -0 Jga>

Table 3: Maximum disconnecting times for TN system

50V<U =120V 120V<U <230V 230V<U =400V U,>400V
S S S S
System a.c. d.c. a.c. d.c. a.c. d.c. a.c. d.c.
TN 0.8 Note 1 0.4 5 0.2 0.4 0.1 0.1

TN @i sly g8 ploj @ozjSle F-0 Jgaz
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Phase conductor cross section
[mm?] 120 150 185 240 300
K 0.90 0.85 0.80 0.75 0.72
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Table 1: Protective conductor cross section

Phase conductor cross section S Protective conductor cross section S
[mm2] [mm?]
S=<16 S
16 <S =35 16
S=>35 sS/2

Note: phase and protective conductors having the same isolation and conductive materials

;B 3 ghio xbuw Gulwl y W)l (g3l ghie xbuw $-0 Jgiz

n 2 3 4 5 6 / 38
K 2 2.7 3 3.2 3.3 3.4 3.5

p

n is the number of conductors in parallel per phase

5 3 53 6jlg0 LLBUIS Sl aouai Lappd V-0 Joiz

voltage [V] 230 400 440 500 690
Ky 0.58 1 1.1 1.25 1.73

FooV U jlidg (392 wylaio gasual wuypsd A-0 Jor>

K, 0.64

o9xineg)T (3D (sl pusual wupo -0 Joa>

o/ S 05 055 06 066 0.75 0.87 1 1.25 1.5 2
S kPE

<16 mm? 0.67 0.71 0.75 0.80 0.86 093 1.00 1.11 1.20 1.33
25mm? 0.85 091 096 1.02 110 119 128 142 154 1.71
35mm? 1.06 1.13 120 127 137 148 159 177 191 2.13

>35mm? 1.00 1.06 113 12 129 139 15 167 1.8 2.00

-0 Jga2 yolio b wyl g 518 ghio ahuw woldi ) bgsyo gasual capd 1o-0 Jgi=
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Three-phase fault

L

IkLLL

IkLLL

NN N
|
2k

J
|

jBauw oligS Jlail jlae 1-§ JSuis
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Phase to neutral fault

Jo¥ @ 5SS oligS JUail jlao V-5 JSis

Phase to PE fault
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Three-phase Two-phase Phase to neutral Phase to PE short-circuit
short-circuit short-circuit short-circuit (TN system)
| KLLL |KLL |KLN lkLF‘E
=05, £, =2) =05l (£ =2
|, =087l ,=0.33 , (Z =05Z) | ,c=0.33l,, (Z =0.5Z,)
lLN by (4=0) lLPE hyy (Lo =0)
,,=0.58l, , 7, =2, | oe=0.58l,, (7, = Zo)
L, =116l - ,,=0.38l,, (Z =052Z) l:=0.38l, (Z =0.52Z,)
=116l Z,=0) looe=1.16l,, (Z..=0)
=2 =4 L =173l (£ =4
L L =8l (4 =052) 1,,=2.8l,, (£, =052 )
g, =l (2, =0) l, =087l (£,=0)
oligs JUail gloubyz usdi Jgopd 1-9 Joa2
Net voltage U_[kV] Short-circuit power S|=net [MVA]
Up to 20 500
Up to 32 750
Up to 63 1000

walideo (,0U jlidg b 2ldasuis gly olgs JLail xlaw (£95 j23ldo VY- Jga>

S, [KVA] 50 63 125 160 200 250 820 400 500 630 800 1000 1250 1600 2000 2500 3200 4000

Skgen [MVA] 04 05 10 13 16 20 26 32 40 50 64 80 100 128 16.0 200 256 32.0
X (=IP /07 4oy U Lygilyis oligS Juail lgs syl Jlado F-5 Jgaz

S, [KVA] 50 63 125 160 200 250 320 400 500 630 800 1000 1250 1600 2000 2500 3200 4000

u % 4 4 4 4 4 4 4 4 4 4 5 5 5

6 6 6 6 6

S... [MVA 13 16 31 4 5 63 8 10 125 168 16 20

kirafo

25 26,7 333

iliceo (5l giloygiuilys gl obigS Juail plgi u s ydlie F-§ Jgaz
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230[V] 400[V] 440[V] 500[V] 690[V] 230[V] 400[V] 440[V] 500[V] 690 [V]

S [mm?] S, ... [MVA] @50 Hz S,..... [MVA] @60 Hz
15 0.44 132 1.60 .07 3.94 0.44 132 160  2.07 3.04
2.5 0.73 2.20 2.66 3.44 6.55 0.73 2.20 266  3.44 6.55

4 116 3.52 4.06 550 1047  1.16 3.52 426 550 1047

6 1.75 5.29 6.40 826 1574  1.75 5.20 640 826 1573
10 2.9 8.8 10.6 13.8 26.2 2.9 8.8 10.6 13.7 26.2

16 4.6 14.0 16.9 218 415 4.6 13.9 16.9  21.8 41,5

05 7.0 21.9 26.5 34.2 65.2 7.0 21.9 26.4 341 65.0

35 10.0 30.2 36.6 47.3 90.0 10.0 30.1 36.4  47.0 89.6

50 13.4 40.6 491 634  120.8  13.3 40.2 48.7 62.9  119.8
70 19.1 57.6 69.8 901 1715 188 56.7 68.7 88.7  168.8
95 255 77.2 934 1206 2297 248 75.0 90.7 1172 2231
120 31.2 942 1140  147.3 2804  29.9 905 1095 1415  269.4
150 362 1096 1326 1712 3260 343 1038 1256 162.2  308.8
185 425 1285 1555 200.8 3823 395 1195 1446 1867 3556
240 491 1484 1795 2318 4415 445 1347 163.0 2104  400.7
300 542 1640 1984 2562 4880 483 1461 1768 2283 4347

3o Yo Job Ijl ay Lo JulS oligS JUail plgi 8- Joaz
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Fault right downstream of CB1

% CB{ ¥ CB2 % CB3
Dy Rt TR pY
Y /\/ ,,./J /
P L L
Fault right upstream of CB1
(worst condition for CB1)
l /\/ Fault
A % CBi % CB2 % CB3
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(M A H _E _R]
Cable
section Length
[mm’] [m]
1.5 09 11 14 18 25 35 53 7 94 14
2.5 09 1 12 15 18 23 29 41 59 88 12 16 24
4 09 12 14 16 19 23 28 37 47 66 94 14 19 25 38
6 08 11 14 18 21 25 28 35 42 56 7 10 14 21 28 38 56
10 09 12 14 19 23 29 35 41 47 58 7 94 12 16 23 35 47 63 9
16 09 11 15 19 22 3 37 47 56 65 75 93 11 15 19 26 37 56 75 100 150
25 09 12 14 17 23 29 35 46 58 72 87 10 12 14 17 23 29 41 58 87 116 155 233
35 12 16 2 24 32 4 48 64 8 10 12 14 16 20 24 32 40 56 80 121 161 216 324
50 11 17 23 28 34 45 57 68 9 11 14 17 20 23 28 34 45 57 79 113 170 226 303 455

/0 08 15 23 31 38 46 62 77 92 12 15 19 23 27 31 38 46 62 77 108 154 231 308 413
95 i 2 3 4 &5 6 8 10 12 16 20 25 30 35 40 50 60 80 100 140 200 300 400

120 12 24 36 48 6 72 10 12 14 19 24 30 36 42 48 60 72 96 120 168 240 360 481
7
8

150 14 28 42 56 84 11 14 17 23 28 35 42 49 56 70 84 113 141 197 281 422
185 16 32 48 64 10 13 16 19 26 32 40 48 56 64 80 96 128 160 224 320 480
240 18 37 55 73 91 11 16 18 22 29 37 46 55 64 73 91 110 146 183 256 366 549
300 2 4 6 8 10 12 16 20 24 32 40 50 60 70 80 100 120 160 200 280 400
2x120 24 48 72 10 12 14 19 24 29 38 48 60 72 84 96 120 144 192 240 336 481
2x150 28 56 84 11 14 17 23 28 34 456 66 70 B84 98 113 141 169 225 281 394 563
2x185 32 64 10 13 16 19 26 32 38 51 64 80 96 112 128 160 192 256 320 448

3x120 36 72 11 14 18 22 29 36 43 568 72 90 108 126 144 180 216 288 360 505

3x150 4.2 84 13 17 21 25 34 42 51 68 84 1056 127 148 169 211 253 338 422

3x185 48 10 14 19 24 29 38 48 58 77 96 120 144 168 192 240 288 384 480

I, upstream | downstream

(KA (KA

100 96 92 89 85 82 78 71 65 60 50 43 36 31 27 24 20 17 13 11 78 56 37 27 20 1.3
90 86 83 81 78 76 72 67 61 57 48 42 35 31 27 24 20 17 18 11 7.8 56 37 27 2.0 13
80 77 75 73 71 69 66 62 57 53 46 40 34 30 27 24 20 17 13 10 7.7 55 37 27 20 13
70 68 66 65 63 B2 60 56 53 49 43 38 33 29 26 23 19 16 13 10 7.6 55 37 27 20 13
60 58 57 56 55 54 53 50 47 45 40 36 31 28 25 23 19 16 12 10 75 54 37 27 20 13
50 49 48 47 46 45 44 43 41 39 35 32 29 26 23 21 18 15 12 10 7.3 53 36 26 20 1.3
40 39 39 38 3 37 37 35 34 33 31 28 26 24 22 20 17 15 12 10 71 52 36 26 20 1.3
35 34 34 34 33 33 32 32 31 30 28 26 24 22 20 19 16 14 11 10 71 51 35 26 20 13
30 30 29 29 29 28 28 28 27 26 25 23 22 20 19 18 16 14 11 93 70 50 35 26 19 13
25 25 24 24 24 24 24 23 23 22 21 21 19 18 17 16 14 13 11 90 68 50 34 26 19 13
20 20 20 20 19 19 19 19 18 18 18 17 16 15 15 14 13 12 10 84 65 48 33 25 19 13
15 15 15 15 15 15 14 14 14 14 14 13 13 12 12 12 11 10 87 76 61 46 32 25 19 13
12 12 12 12 12 12 12 12 11 11 11 11 11 10 10 10 93 88 78 70 57 44 31 24 19 13
10 10 10 10 10 10 10 10 95 94 92 90 88 85 83 81 77 73 65 59 50 39 29 23 18 1.2
80 80 79 79 79 78 78 7.7 77 76 75 74 72 71 69 68 65 62 57 52 45 37 28 22 17 1.2
6.0 6.0 59 59 59 59 58 58 58 57 56 55 54 53 52 51 49 48 44 41 36 31 24 20 16 1.1
3.0 30 30 30 3.0 30 30 29 29 29 29 29 28 28 28 27 27 26 25 24 22 20 17 14 12 09

Lo JulS glgl > oligS Jlail pliy> auwlxe $-5 Jgaz
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Table 3
Upstream defined power network Upstream infinite power network Z,g=0
Far-from the Near the Far-from the Near the
transformer transformer transformer transformer
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Table 1: Load current for three-phase systems with cosg = 0.9

U, [Vl

230 400 415 440 500 600 690

P [kW] 1, [A]

0.03 0.08 0.05 0.05 0.04 0.04 0.03 0.03
0.04 0.11 0.06 0.06 0.06 0.05 0.04 0.04
0.06 0.17 0.10 0.09 0.09 0.08 0.06 0.06
0.1 0.28 0.16 0.15 0.15 0.13 0.11 0.09
0.2 0.56 0.32 0.31 0.29 0.26 0.21 0.19
0.5 1.39 0.80 0.77 0.73 0.64 0.53 0.46
1 2.79 1.60 1.55 .46 1.8 1.07 0.93
2 5,58 3.21 3.09 2.2 2.57 2.14 1.86
5 1305  8.02 7.73 7.29 6.42 5.35 1.65
10 27.80 1604 1546 1458  12.83 1069  9.30
20 5578 32.08 3092  29.16 2566  21.38 _ 18.59
30 83.67  48.11 4637 4374 _ 38.49  32.08 _ 27.89

40 111.57 64.15 61.83 58.32 51.32 42.77 37.19
50 139.46 80.19 77.29 72.90 64.15 53.46 46.49
60 167.35 96.23 92.75 87.48 76.98 64.15 556.78
70 19524 11226 108.20 102.08 89.81 74.84 65.08
80 223.13  128.30 123.66 116.64 102.64 85.53 74.38
90 2561.02 14434 139.12 131.22 115647 96.23 83.67
100 278.91 160.38  154.58 145.80 128.30 106.92 92.97
110 306.80  176.41 170.04 160.38 141.13 117.61 102.27
120 33470 19245 18549 17495 153.96 128.30 111.57
130 362.59 208.49 200.95 189.53 166.79 138.99 120.86
140 30048 22453 21641 20411 179.62  149.68  130.16
150 418.37 240.56  231.87 218.69 19245 160.38 139.46
200 557.83 320.75 309.16 291.59 256.60 213.83 185.94

u M
230 400 415 440 500 600 690

P [kW] I,[A]
250 697.28 400.94 386.45 36449 320.75 267.29 232.43
300 836.74 48113 463.74 437.39 384.90 320.75 278.91
350 976.20 561.31 541.02 51028 449.05 374.21 32540
400 111565 64150 618.31 583.18 51320 427.67 371.88
450 125511 721.69 69560 6566.08 577.35 481.13 418.37
500 1394.57 801.88 772.89 728.98 641.50 534.58 464.86
550 1534.02 882.06 850.18 801.88 705.65 588.04 511.34
600 1673.48 962.25 927.47 87477 769.80 641.50 557.83
650 1812.94 1042.44 1004.76 947.67 833.95 ©694.96 604.31
700 19562.39 1122.63 1082.05 1020.57 898.10 748.42 650.80
750 2091.85 1202.81 1159.34 1093.47 962.25 801.88 697.28
800 2231.831 1283.00 1236.68 1166.36 1026.40 855.33 743.77
850 2370.76 1363.19 1313.92 1239.26 1090.55 908.78 790.25
900 2510.22 1443.38 1391.21 131216 1154.70 962.25 836.74
950 2649.68 1523.56 1468.49 1385.06 1218.85 1015.71 883.23
1000  2789.13 1603.75 154578 1457.96 1283.00 1069.17 929.71

COS¢=0.9 by jloauw gloy9ige Yy 1- I Jga=
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Table 2: Correction factors for load current with cos¢ other than 0.9

cosq,_, 1 0.95 0.9 085 08 075 07
0.9 0.947 1 1059 1125 1.2  1.286

cosg

bl €OSP=0.9 b wgliio HLiblgs wupd aS (G5BT gl gigo (gl gaual G po P-ill gz

Table 3: Load current for single-phase systems with cos¢ =1 or dc systems
U vl
230 400 415 440 500 600 690
P [KW] I, [A]
0.03 0.18 0.08 0.07 0.07 0.06 0.05 0.04
0.04 017 010 0.10 0.09 0.08 0.07 0.06
0.06 0.26 0.15 0.14 0.14 012 0.10 0.09

0.1 0.43 0.25 0.24 0.23 0.20 017 0.14
0.2 0.87 0.50 0.48 0.45 0.40 0.33 0.29
0.5 217 1.25 1.20 1.14 1.00 0.83 0.72

4.35 2.50 2.41 2.27 2.00 1.67 1.45
2 8.70 5.00 4.82 4.55 4.00 3.33 2.90
5 21.74 12.50 12.05 11.36 10.00 8.33 7.25
10 43.48 25.00 2410 22.73 20.00 16.67 14.49

20 86.96 50.00 48.19 45.45 40.00 33.33 28.99




U V]
230 400 415 440 500 600 690
P [kW] I, [A]
30 130.43 75.00 72.29 68.18 60.00 50.00 43.48
40 173.91 100.00 96.39 90.91 80.00 66.67 57.97
20 217.39 125.00 120.48 113.64 100.00 83.33 72.46
60 260.87 150.00 144.58 136.36 120.00 100.00 86.96
70 304.35 175.00 168.67 159.09 140.00 116.67 101.45
80 347.83 200.00 192.77 181.82 160.00 133.33 115.94
90 391.30 225.00 216.87 204.55 180.00 150.00 130.43
100 434.78 250.00 240.96 227.27 200.00 166.67 144.93
110 478.26 275.00 265.06 260.00 220.00 183.33 159.42
120 521.74 300.00 289.16 272.73 240.00 200.00 173.91
130 565.22 325.00 313.25 295.45 260.00 216.67 188.41
140 608.70 350.00 337.35 318.18 280.00 233.33 202.90
150 662.17 375.00 361.45 340.91 300.00 250.00 217.39
200 869.57 500.00 481.93 454.55 400.00 333.33 289.86
250 1086.96 625.00 602.41 568.18 500.00 416.67 362.32
300 1304.35 750.00 722.89 681.82 600.00 500.00 434.78
350 1521.74 875.00 843.37 795.45 700.00 583.33 507.25
400 1739.13 1000.00 963.86 909.09 800.00 666.67 579.71
450 1956.52 1125.00 1084.34 1022.73 900.00 750.00 652.17
500 2173.91 1250.00 1204.82 1136.36 1000.00 833.33 724.64
550 2301.30 1375.00 1325.30 1250.00 1100.00 916.67 797.10
600 2608.70 1500.00 1445.78 1363.64 1200.00 1000.00 869.57
650 2826.09 1626.00 1566.27 1477.27 1300.00 1083.33 942.03
700 3043.48 1750.00 1686.75 1590.91 1400.00 1166.67 1014.49
750 3260.87 1875.00 1807.23 1704.55 1500.00 1250.00 1086.96
800 3478.26 2000.00 1927.71 1818.18 1600.00 133333  1159.42
850 3695.65 2125.00 2048.19 1931.82 1700.00 1416.67 1231.88
900 3913.04 2250.00 2168.67 2045.45 1800.00 1500.00  1304.35
950 4130.43 2375.00 2289.16 2159.09 1900.00 1583.33  1376.81

1000 4347.83 2500.00 2400.64 2272.73 2000.00 1666.67 144928

cosg=1 b jS gloygige ply> V-l Jgaz

Table 4: Correction factors for load current with cosg other than 1

cosg 1 0.95 0.9 0.85 0.8 0.75 0.7

act

k - 1 1.063 1.111 1.176 1.25 1.333 1.429

COSg
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Table 5: Motor load current
Motor power Rated current of the motor at:
220-230V 240V 380-400V 415V 440V 500V 600V 660-690 V
[kW] PS = hp (Al [A] (Al (Al [A] [A] [A] [A]
0.06 1/12 0.38 0.35 0.22 0.20 0.19 0.16 012 -
0.08 1/8 0.55 0.50 0.33 0.30 0.28 0.24 0.21 -
012 1/6 0.76 0.68 0.42 0.40 0.37 0.33 0.27 =
0.18 1/4 1.1 1 0.64 0.60 0.55 0.46 0.40 -
0.25 1/3 1.4 1.38 0.88 0.85 0.76 0.59 0.56 -
0.37 1/2 21 1.93 1.22 1.15 1.06 0.85 0.77 0.7
0.55 3/4 2.7 2.3 1.5 1.40 1.25 1.20 1.02 0.9
0.75 1 3.3 3.1 2 2 1.67 1.48 1.22 1.1
1.1 1.5 4.9 a1 2.6 2.5 2.26 2.1 1.66 1.5
1.5 2 6.2 5.6 3.5 3.5 3.03 2.6 2.22 2
2.2 3 8.7 7.9 5 5 4.31 3.8 3.16 2.9
2.5 3.4 9.8 8.9 5.7 5.5 4.9 4.3 3.59 3.3
3 4 11.6 10.6 6.6 6.5 5.8 5.1 4.25 3.5
3.7 5 14.2 13 8.2 7.5 7.1 6.2 5.2 4.4
4 5.5 15.3 14 8.5 8.4 7.6 6.5 5.6 4.9
5 6.8 18.9 17.2 10.5 10 9.4 8.1 6.9 6
5.5 7.5 20.6 18.9 11.5 11 10.3 8.9 7.5 6.7
6.5 8.8 23.7 21.8 13.8 12.56 12 10.4 8.7 8.1
7.5 10 27.4 24.8 15.5 14 13.56 11.9 9.9 9
8 11 28.8 26.4 16.7 15.4 14.4 12.7 10.6 9.7
9 12.5 32 29.3 18.3 17 15.8 13.9 11.6 10.6
11 15 39.2 35.3 22 21 19.3 16.7 141 13
12.5 17 43.8 40.2 25 23 21.9 19 16.1 15
15 20 52.6 48.2 30 28 26.3 22.5 19.3 17.5
18.5 25 64.9 58.7 37 35 32 28.5 23.5 21
20 27 69.3 63.4 40 37 34.6 30.6 25.4 23
22 30 75.2 68 44 40 37.1 33 27.2 25
25 34 84.4 77.2 50 47 421 38 30.9 28
30 40 101 92.7 60 55 50.1 44 37.1 33
37 50 124 114 72 66 61.9 54 45.4 42
40 54 134 123 79 72 67 60 49.1 44
45 60 150 136 85 80 73.9 64.5 54.2 49
51 70 168 154 97 90 83.8 73.7 61.4 56
55 75 181 166 105 96 90.3 79 66.2 60
59 80 194 178 112 105 96.9 85.3 711 66
75 100 245 226 140 135 123 106 90.3 82
80 110 260 241 147 138 131 112 96.3 86
90 125 292 268 170 165 146 128 107 98
100 136 325 297 188 182 162 143 119 107
110 150 358 327 205 200 178 156 131 118
129 175 420 384 242 230 209 184 153 135
132 180 425 393 245 242 214 186 157 140
140 190 449 416 260 250 227 200 167 145
147 200 472 432 273 260 236 207 173 162
160 220 502 471 295 280 256 220 188 170
180 245 578 530 333 320 289 254 212 190
184 250 590 541 340 325 295 259 217 200
200 270 626 589 370 340 321 278 235 215
220 300 700 647 408 385 353 310 260 235
250 340 803 736 460 425 401 353 295 268
257 350 826 756 475 450 412 363 302 280
295 400 948 868 546 500 473 416 348 320
315 430 990 927 580 535 505 445 370 337
355 480 1080 1010 636 580 549 483 405 366
400 545 1250 1130 710 650 611 538 450 410
450 610 1410 1270 800 740 688 608 508 460
475 645 1490 1340 850 780 730 645 540 485
500 680 1570 1420 890 830 770 680 565 510
560 760 1750 1580 1000 920 860 760 630 570
600 810 - - 1080 990 920 810 680 610
670 910 - — 1200 1100 1030 910 760 680
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type code {m‘:n) {mhrn) |mlﬁ1) (mtm] order code {m‘m} order code
SPC-CT 100 40200  2000-3000 1/5-2 CT-HD 10 1-2 CT-CD 10 e
SPC-CT 200 40200 2000-3000 1/5+2 CT-HD 20 12 CT-CD 20 I’I h
SPC-CT 300 40-200  2000:3000 2:4 CT-HD 30 1/25:2 CT-CD 30 e —
SPC-CT 400 40-200 20003000 2:4 CT-HD 40 1/5:2 CT-CD 40 osler
SPC-CT 500 40200  2000-3000 24 CT-HD 50 1/5-2 CT-CD 50 =
SPC-CT 600 40200  2000-3000 2:4 CT-HD 60 2:2/5 CT-CD 60 L h
SPC-CT 700 40200  2000-3000 2:4 CT-HD 70 2:2/5 CT-CD 70 —
SPC-CT 800 40-200  2000:3000 2:4 CT-HD 80 2:2/5 CT-CD 80
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3P+N (3P+N+%50PE / 3P+N+%100PE / 3P+2N+%50PE)
v v y
X LBC X LBA X LBC X LBA X LBC X
mm mm mm mm mm mm
LBC-A 400A 91 LBC-C 400A 81 LBC-A 2500A 301 LBC-C 2000A 191 LBC-A S000A 576 LBC-C 3200A 291
LBC-A 500A 106 LBC-C 500A 91 LBC-A 3200A 401 LBC-C 2500A 211 LBC-C 3600A 351
LBC-A 630A 106 LBC-C 630A 101 LBC-A 4000A 451 LBC-C 5000A 451 LBC-C 4000A 411
LBC-A 800A 115 LBC-C 800A 111 LBC-C 6300A 651

LBC-A 1000A 151 LBC-C 1000A 121
LBC-A 1250A 176 LBC-C 1250A 131
LBC-A 1600A 226 LBC-C 1600A 171
LBC-A 2000A 251 150

—

150
Ipk=150kA I
lew=65kA 150 I >
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