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UDC 621.316.542:621.313.333-573
JAPANESE INDUSTRIAL STANDARD JIS8

General Rules for Direct-on-line (Full-voltage) C 4504-1975
A.C. Starters for Induction Motors (Reaffirmed: 1983)

1. Scope

This Japanese Industrial Standard specifies general matters about air or
oil direct-on-line (full-voltage) a.c. starters which will be connected to the
power lines of not higher than 600 V in voltage and 50 or 60 Hz in frequency
to perform starting and stopping of single or three-phase induction motors
under the full voltage, hereinafter referred to as the "starters". However,
this standard does not apply to the starters for ships, vehicles, etc. and
those for special purposes such as those for pole-change motors and those
used for the motors of less than 100 W in rated output.

2, Kinds of Direct-on-line A.C. Starters#*

(1) Manual Direct-on-line A,C. Starters
(2) Electromagnetic Direct-on-line A.C. Starters

(3) Motor Operated Direct-on-line A.C. Starters
(4) Pneumatic Direct-on-line A.C. Starters
(5) Electro-pneumatic Direct-on-line A.C. Starters

Note* Including reversible type ones.

~ Applicable Standards:

JIS C 0602-General Rules of Colour Identification for Grounding
Conductors and Grounded Conductors

JIS C 0920-Tests to Prove Protection against Ingress of Water for
Electrical Equipment

- JIS C 1301-Insulation Resistance Testers (Magneto Generator
Operated)

JIS C 1302-Insulation Resistance Testers (Battery Operated)
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3. Definitions
The definitions of principal terms used in this standard are as follows:
(1) direct-on-line a.c, starter A starter that is used to start and

stop a motor under the full voltage, and provided with a suitable
device for protection against overload,

(2) reversing starter A direct-on-line a.c. starter intended to cause
the motor to reverse the direction of rotation by reversing the motor
primary connections.

(3) manual starter A direct-on-line a.c. starter in which the force for
’ closing and opening the main contacts is provided by manual energy.

(4) electromagnetic starter A direct-on-line a.c, starter in which the .
force for closing and opening the main contacts is prov1ded by an
electro-magnet. :

(5) motor operated starter A direct-on-line a.c. starter in which the
force for closing and opening the main contacts is provided by an
electric motor,

(6) pneumatic starter A direct-on-line a.c. starter in which the force
for closing and opening the main contacts is provided by a device
using compressed air, without the use of electrical means.

(7) electro-pneumatic starter A direct-on-line a.c. starter in which the
force for closing and opening the main contacts is provided by a device
using compressed air-under the control of electrically operated valves.

(8) rated insulation voltage The value of voltage to.which the determina-
tion of insulation property depending on creepage distances, etc. is ‘
referred in designing a starter.

(9) rated operational voltage A value of voltage which determines the
application of the starter. It is determined by the number of operating
cycles, breaking capacity, endurance, etc.

(10) rated capacity  The rated output (kW) of the maximum applicable
motor at the rated operational voltage.

(11) rated frequency The supply frequency at which a starter is used.
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(12) uninterrupted duty The duty which a starter can perform without
showing a temperature rise exceeding the prescribed value, whilst
its main contacts are remaining closed carrying a stéeady current with-
out interruption for periods of more than 8 h (24 h, a week, for
example), ’

(13) intermittent periodic duty = The duty which a starter can perform
without showing a temperature rise exceeding the prescribed value

in any part, whilst its main contacts are closed, at the prescribed
number of operating cycles and on-load factor.

(14) on-load factor The ratio of the sum of the current-carrying periods
in 1 h to 1 h, expressed in percent.

Sum of current-carrying periods
in 1 h (sec.)

‘ On-load factor (%) = x 100

3600

(15) temporary duty The duty in which the current-carrying period is
as short as not to allow the starter to reach thermal equilibrium, the
current-carrying periods being separated by no-load periods of suf-
ficient duration to restore the cool state of current-carrying parts,
and in which the current-carrying period is limited not to allow the
temperature rises of different parts of the starter to exceed the pre-
scribed values.,

(16) Dbreaking capacity The value of current that a starter is capable of
breaking under prescribed conditions.

(17) making capacity The value of current that a starter is capable of
making under prescribed conditions.

. (18) number of operating cycles The number of operating cycles per hour
, that a starter is capable of performing under prescribed conditions.

(19) endurance Mechanical and electrical endurances are defined. The
mechanical endurance implies the resistance to the mechanical wear
due to no-load operating cycles under prescribed conditions.

-y

The electrical endurance implies the resistance to the electrical
wear due to on-load operating cycles under prescribed conditions.

(20) overload Operating conditions in an electrically undamaged circuit,
which cause an over-current exceeding the rated current.

(21) overload relay An over-current relay intended for protection
against overloads.
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4, Standard Conditions for Operation in Service

Unless especially specified, the starters shall be capable of operating
under the standard conditions for operation in service as prescribed below:

(1) Where the altitude of the site of installation does not exceed 2000 m,

(2) Where the ambient temperature is within the limits of 40°C and -5°C,
for indoor-use starters, or is within the limits of 40°C and -25°C, for
outdoor-use ones.

(3) Where the relative humidity of the air is within the limits of 45 % and
85 %. '

5. Rated Values

5.1 Rated Insulation Voltages of Main Circuits The rated insulation
voltages of main circuits shall conform to the values given in Table 1.

Table 1

Rated insulation voltage V

125 250 500 600

5.2 Rated Operational Voltages of Main Circuits The rated operational
voltages of main circuits shall conform to the values given in Table 2.

Table 2

Rated operational voltage V

100 110 200 220 400° 440 500 550

5.3 Rated Insulation Voltages of Control Circuits The rated insulation
voltages of control circuits shall conform to the values given in Table 3.

Table 3
A.C, or d.c. Rated insulation voltage V
A .C. operation 125, 250, 500, 600
D.C. operation 60, 250
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The rated operational

voltages of control circuits shall conform to the values given in Table 4.

Table 4

A.Cor d.c.

Rated operational voltage V

A.C, operation —

100 | 110 | 200 | 220 | (400)

(440)

D.C. operation 24

48

— 110 — 220 —

Remark:

The values in ( ) should not be used as far as practicable.

5.5 Rated Frequency The rated frequency for the starters shall be 50

or 60 Hz.

5.6 Rated Capacities and Corresponding Full-load Currents of Motors

The rated capacities of starters and corresponding full-Toad currents of motors

shall conform to the values given in Table 5.

However, the current values

for the starters constructed integral with motors or those designed for exclu-
sive use for specific machinery shall refer to the full-load currents for the

motors used in the machinery.
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Table b

Full-load current of motor A

Single-phase
induction motor

Three-phase
induction motor

100 200
0.1 4,1 -
0.2 6.0 1.8
0.4 9.5 3.2
0.75 16 4,8
1.5 — 8.0
2.2 — 11.1
3.7 — 17.4
5.5 - 26
7.5 - 34
11 - 48
15 - 65 -
18.5 - 79
22 - 93
30 - 125
Remarks 1. The full-load current where the rated operational voltage is
different from that in Table 5 (I') shall be calculated by the
following formula:
Ix-‘lg,—
where full-load current in Table 5
rated operational voltage in Table 5
rated operational voltage different from
that in Table 5
2. The full-load current of a three-phase induction motor exceed-

ing 30 kW with a rated operational voltage of 200 V shall be
the value calculated on the assumption of 4 A per kW.
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