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Eaton Wiring Manual 10/23

Standards, formulae, tables
Utilization categories for switch-disconnectors

For switches, switch-disconnectors and fuse-combination units to
DIN EN IEC 60947-3 (VDE 0660-107, Table 2 and 4)

Type of Utilization Typical applications:
current category | = Inrush current,
I = Breaking current,
lo = Rated operational current,
U = Voltage,
U, = Rated operational voltage,
U; = Recovery voltage
Alter- AC-20A(B)" Making and breaking without load
nating
current AC-21A(B)" Switching resistive loads including low overloads
AC-22A(B)"  Switching mixed resistive and inductive loads including
low overloads
AC-23A(B)"  Switching motors and other highly inductive loads
DC DC-20A(B)"  Making and breaking without load
current
DC-21A(B)"  Switching resistive loads including low overloads
DC-22A(B)" Switching mixed resistive and inductive loads, including
low overloads (e. g. shunt motors)
DC-23A(B)" Switching highly inductive loads (e. g. series motors)

1 A:Frequent actuation, B: Occasional actuation

Switch-disconnectors that are suitable for switching motors are also tested according
to the criteria stated in => Section “Utilization categories for contactors and motor
starters”, page 10-48.

10-52

Standards, formulae, tables

Eaton Wiring Manual 10/23

Utilization categories for switch-disconnectors

Verification of switching capacity

Switch on Switch off
le I u cos @ le U, cos @
[A] e Ue e Ue
All 1) 1) 1) 1)
values
All 15 1.05 0.9 15 105 0.95
values
All 3 1.05 0.65 3 1.05 0.65
values
le =100 10 1.05 045 8 1.05 0.45
le> 100 10 1.05 0.35 8 1.05 0.35
le I L/R [ U, L/R
(Al b U, mshoon oy, msl
All 1) 1) 1) 1) 1) 1)
values
All 15 1.05 1 1.5 1.05 1
values
All 4 105 25 4 1.05 2.5
values
All 4 1.05 15 4 1.05 15
values
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Eaton Wiring Manual 10/23

Standards, formulae, tables Notes

Utilization categories for contactors and motor starters

To DIN EN IEC 60947-4-1 (VDE 0660-102, Table 1, B1 and 7)

Eaton Wiring Manual 10/23

Type of  Utilization  Typical applications: Verification of Verification of switching capacity
current  category | = Inrush current, electrical lifespan
|; = Breaking current, Switch on Switch off Switch on Switch off
lo = Rated operational current,
U = Voltage,
U, = Rated operational voltage, l I U L/R I u LR I I 1] L/R I ; L/R
U, = Recovery voltage Al I, U [ms] I U_e [ms] Al I, U, [ms] I —e [ms]
DC DC-1 Non-inductive or slightly inductive Allvalues 1 1 1 1 1 1 All 1.5 1.05 1 1.5 1.05 1
current loads, resistance furnaces values
DC-3 Shunt motors: starting, plugging, Allvalues 25 1 2 25 1 2 Al 4 105 25 4 105 25
reversing, inching, dynamic braking values
DC-5 Series motors: starting, plugging, Allvalues 25 1 1.5 25 1 15 All 4 1.05 15 4 1.05 15
reversing, inching, dynamic braking values
DC-6 Switching of filament lamps N - 152 105 2 152 105 2

1 cos @ =0.45for |, =100 A; cos @ = 0.35for |, > 100 A
2 Tests must be carried out with an filament bulb load connected.
3) Here, the test data are to be derived from the AC-3 or AC-4 test values in accordance

with particular table. than ten in a ten minute period.

5 Hermetically enclosed refrigerant compressor motor means a combination of a

4) Devices for utilization category AC-3 may be used for occasional inching or plugging
during a limited period such as for setting up a machine; during this limited time
period, the number of operations must not exceed a total of five per minute or more

compressor and a motor both of which are housed in the same enclosure with no
external shaft or shaft seals, the motor running in the coolant.

10-50
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Eaton Wiring Manual 10/23

Standards, formulae, tables
Utilization categories for contactors and motor starters

To DIN EN IEC 60947-4-1 (VDE 0660-102, Table 1, B1 and 7)

Type of Utilization ~ Typical applications: Verification of
current category | = Inrush current, electrical lifespan
I = Breaking curlrent, Switch on
lo = Rated operational current,
U =Voltage, le v
Ue = Rated operational voltage [A] le .
U; = Recovery voltage
Alter- AC-1 Non-inductive or slightly inductive All 1 1
nating loads, resistance furnaces values
current AC-2 Slip-ring motors: starting, switch off Al 25 1
values
AC-3 Normal AC induction motors: le=17 6 1
starting, switch off during running¥ le > 17 6 1
AC-3e Normal AC induction motors with le=17 6 1
higher starting current: starting, le > 17 6 1
switch off during running
AC-4 Normal AC induction motors: le =1 6 1
starting, plugging, reversing, inching g 6 1
AC-5a Switching of electric discharge lamp N
controls
10 - _ |
AC-5b Switching of filament lamps
AC-6ad Switching of transformers N
AC-6b3 Switching of capacitor banks N
AC-7a Slightly inductive loads in household  Data as N
appliances and similar applications supplied bythe
manufacturer
AC-7b Motor load for domestic applications N
AC-8a Switching of hermetically enclosed N
refrigerant compressor motors with
manual reset of overload releases®
AC-8b Switching of hermetically enclosed N

refrigerant compressor motors with
automatic reset of overload releases®
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Standards, formulae, tables
Utilization categories for contactors and motor starters

Eaton Wiring Manual 10/23

Verification of switching capacity

Switch off Switch on Switch off
cos I U, cos le I cos e U, cos
* 0 v ' M e U ? U ®
095 1 1 095 All 1.5 1.05 0.8 1.5 105 08
values
065 25 1 0.65 All 4 1.05 065 4 105 08
values
065 1 017 065 1,=100 8 1.05 045 8 1.05 0.45
035 1 017 035 I,>100 8 1.05 035 8 1.05 0.35
065 1 017 065 1,=100 8.5 1.05 045 85 1.05 0.45
035 1 017 035 I,>100 8.5 1.05 035 85 1.05 0.35
065 6 1 065 1.=100 10 1.05 0.45 10 1.05 045
035 6 1 035 1.>100 10 1.05 0.35 10 1.05 0.35
3.0 1.05 045 3.0 1.05 045
10

152 1.05 2) 15 105 2

1.5 1.05 0.8 15 1.05 08

8.0 1.05 1 8.0 1.05 1

6.0 1.05 1 6.0 1.05 1

6.0 1.05 1 6.0 1.05 L
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Standards, formulae, tables
Utilization categories for switching elements

To DIN EN 60947-5-1 (VDE 0660-200, Table 1, 4 and 5)

Eaton Wiring Manual 10/23
Standards, formulae, tables
Utilization categories for switching elements

Unusual conditions of use

Type of Utilization Typical applications Usual
current category conditions of
use
| = Inrush current, |, = Breaking current,
lo = Rated operational current, Switch on
U = Voltage,
U, = Rated operational voltage | U
U, = Recovery voltage, I ng
tg.95 = Time in ms, until 95 % of the steady-
state current has been reached.
P = U, x |, = Rated power in Watts
Alter- AC-12 Control of resistive and solid state loads 1 1
nating as in optocoupler input circuits
current AC-13 Control of solid state loads with 2 1
transformer isolation
AC-14 Control of small electromagnetic loads 6 1
(max. 72 VA)
AC-15 Control of electromagnetic loads 10 1
(above 72 VA)
10 | U
le Ue
DC DC-12 Control of resistive and solid state loads 1 1
current as in optocoupler input circuits
DC-13 Control of electromagnets 1 1
DC-14 Control of electromagnetic loads with 10 1

economy resistors in the circuit
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Switch off Switch on Switch off
cos @ | U cos @ | U] cos @ I U cos @
le Ue le Ue le U
0.9 1 1 0.9 - - - - - -
0.65 1 1 0.65 10 1.1 0.65 1.1 1.1 0.65
0.3 1 1 0.3 6 1.1 0.7 6 1.1 07
0.3 1 1 0.3 10 1.1 0.3 10 1.1 03
togs L Togs | u To.gs v Togs
le Ue le Ue e Ue
1ms 1 1 1ms - - - - - -
6 x PV 1 1 6 x PV 1.1 1.1 6 x PV 1.1 1.1 6xPV
15 ms 1 1 15 ms 10 1.1 15 ms 10 1.1 15 ms
) The value “6 x P” results from an empirical relationship that represents most DC
magnetic loads to an upper limit of P =50 W, i. e. 6 [ms]/[W] = 300 [ms]. Loads having
a power consumption greater than 50 W are assumed to consist of smaller loads in
parallel. Therefore, 300 ms is to be an upper limit, irrespective of the power
consumption.
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