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Overcurrent Relays for 6.6 kV Receiving C 4602-1986

1. Scope

. This Japanese Industrial Standard specifies overcurrent relays, herein-
after referred to as the "relays", principally intended to protect 6.6 kV

= circuit at the receiving point in a electricity consumer, from short circuit |
and overload.

2. Definitions
For the purpose of this standard the following definitions apply:

(1) setting To determine the reference value of operation by means
of a given device (top, lever etc.).

. (2) operation Complete accomplishment of prescribed duties of a
relay.

(3) start Such phenomenon that change in function of a relay at
original position appears when the 1nput changes in the direction
to operate the relay.

(4) reset Such phenomenon that a relay returns to its function at
original position.

on the way to operation or reset thus function of the relay
becomes unstable.

(6) operate time characteristic testing point A point assigned by
the manufacturer on the operating time setting scale where the
requirements given in the column of operating time characteristic
in Table 2 are satisfied.

' : (7) rated burden This is the burden of a relay at the rated input
current and expressed in voltampere (VA). Provided that, if it
varies due to the set value or other inputs it means the maximum
value unless such conditions are clearly indicated.

(8) contact capacity The generic name of closing capacity,
breaking capacity and current carrying capacity.

(a) closing capacity The limit of burden which can be closed by
a contact. It shall be expressed by the guarantee conditions
(the conditions under which voltage, current, etc. are guar-
anteed), the voltage and the corresponding current.

Applicable Standards:

JIS C 0911-Vibration Testing Procedure for Electric Machines and
Equipment

. JIS C 0912-Shock Testing Procedure for Electric Machines and
Equipment
Documents
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breaking capacity The limit of burden which can be broken
by a confact. It shall be expressed by the guarantee condi-
tions, the voltage and the corresponding current, or by the
voltampere and the allowable ranges of volt and ampere.

Current carrying capacity The limit of current by which the
temperature of current carrying part does not exceed the limit
of temperature rise under the guarantee conditions. It is
classified into continuous current carrying capacity and short
time current carrying capacity according to the allowable
duration of current.

induction type A type of relay in which the movable conductor
is driven by the electro-magnetic reaction between the eddy
current generated in the conductor by an alternating magnetic
field and the other alternating magnetic field.

static type A type of relay which consists of static circuits as
the main part.

3. Service Condition

3.1 Standard Service Condition The standard service condition means

(1)

(2)
(3)
4)

(5)

the service condition described below, and unless otherwise specified,
relays shall be used under this condition.

The ambient temperature is -20 to +50°C, Provided that, the
relay is not frozen,

The relative humidity is 30 to 80 %.
The altitude is not exceeding 2000 m.

The relay is in such state that the relay does not subjected to
abnormal vibration, shock, nor inclination.

The relay is used in a place where the relay is not exposed to
explosive dust, flamable dust, excessive dust of other kinds,
flammable gas, corrosive gas, flammable vapour, salt mist, or
water drops.

3.2 Special Service Condition The service condition other than that

specified in 3.1 is called as special service condition. Under such condi-
tion, relays might require special construction and function, therefore
special precaution shall be taken at the time of manufacturing and applying

relays.

4, Classification

Relays are classified as follows:

(1)
2)

Induction type relays

Static type relays
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5. Ratings
The ratings of relays shall be as given below.

5.1 Rated Current The rated current shall be 5 A,

. 5.2 Rated Frequency The rated frequency shall be 50 Hz or 60 Hz
exclusively, or 50/60 Hz in common.

6. Performance

6.1 Non-operating Characteristic When the test of 8.3 is carried out,
the instantaneous element of the relay shall not operate.

6.2 Floating When an induction type relay is subjected to the test of
8.4, the difference between the starting current value and the set value
shall be within the range of + 10 % of the set value.

‘ 6.3 Operate Current Characteristic = When the test of 8.5 is carried out,
each operate value of current shall be within the range of values given in
Table 1.

Table 1

Item : Performance

Dependent-time

element The error shall be within + 10 % of the set value

Instantaneous

element The error shall be within + 15 % of the set value

6.4 Operating Characteristic of Operation Indicator and Auxiliary
Contactor When a relay is subjected to the test of 8.6, the operation -
Indicator and the auxiliary contactor shall operate surely when the current
’ is passed, and the auxiliary contactor shall be self-held.

When the current is interrupted, the auxiliary contactor shall reset
surely, the operation indicator shall leave the indication until it is manually
reset and shall be surely reset by hand.

6.5 Operating Time Characteristic = The dependent-time element shall
have the characteristic given in the column of operate time characteristic of
Table 2 and the error in the operate time, when subjected to the test of
8.7, shall be within the range given in the column of permissible error of
Table 2. The instantaneous element shall operate within 0.05 s when sub-
jected to the test of 8.7.
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Table 2
Operate time characteristic
Item Inverse-time Super inverse-time Permissible error
characteristic |characteristic
The nominal operate time 7,3 when | Let the nominal operate time under the set
a current equal to 300 % of the position 10 on the operate time scale and a
set operate current is passed at current equal to 300 % of the set operate
the set position # on the operate |current be Tz , and let the actually mea-
time scale: sured operate time under the set position N
on the operate time scale and a current equal
1 10s =2Tha=1.5s to 300 % of the set operate current be #y; ,
then:
tNa—%Tm-s
T X100% | =17%
10.3
where N: N means a number specified
as the operate time charac- n
teristic testing point. ,‘
The nominal operating time T, Let the nominal operate time under the set
when a current equal to 700 % of position 10 on the operate time scale and a
the set operate current is passed |current equal to 700 % of the set operate
at the set position » on the ope- |current be Ty, , and let the actually mea-
rate time scale: sured operate time under the set position N.
on the operate time scale and a current equal
[+
2 28 =Tw=0.5s to 700 % of the set operate current be ¢y; ,
then:
N
twr—ig 10
T X100% | =12%
1047
where N : N means a number specified
as the operate time charac-
teristic testing point,
The ratio of
3 — Tna t0 Ty —
Ty
72524
Tnr

Both of the above requirements 1
and 2 shall be satisfied in the
same test at 3 or more positions
on the operate time scale. In
other words, the set position =
has such meaning e.g. the require-
ments are satisfied at positions 2,
5 and 7. The # 1s a natural inte-
gral number,
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6.6 Reset Characteristic Tﬁe relay shall reset surely when subjected to
the test of 8.8.

6.7 Inertia Characteristic When the test of 8.9 is carried out, the
dependent-time element of the relay shall not operate.

6.8 Influence of Temperature When the test of 8.10 is carried out, the
operate current and operate time at each temperature shall not deviate from
the operate current and operate time at 20°C by more than * 20 $ of the
latter, respectively.

6.9 Influence of Inclination When the test of 8.11 is carried out, the
starting current shall not deviate from that measured in accordance with 6.2

by more than * 10 % of the latter. Further, the operating characteristics

of the operation indicator and the auxiliary contactor shall comply with the
provision of 6.4.

6.10 Resistance to Wave Distortion The relay shall not operate when
subjected to the test of 8.12,

6.11 Durability

6.11.,1 Mechanism When the test of 8.13 (1) is carried out, the relay
shall not cause any trouble detrimental to service.

6.11.2 Contacts When the test of 8.13 (2) is carried out the con-
tacts shall not cause any trouble detriment to service.

6.11,3 Operation Indicator and Auxiliary Contactor When the test of
8.13 (3) is carried out, the operation indicator and the auxiliary contactor
shall not cause any trouble detrimental to service. Further, the operation
indicator shall perform the indication throughout the test.

6.12 Resistance to Overload The relay shall not cause any abnormality
at each part when subjected to the test of 8.14.

6.13 Temperature Rise When the test of 8.15 is carried out, the tem-
perature rise at each part shall not exceed the appropriate temperature rise
given in Table 3, and the relay shall not cause any abnormality.

Table 3 Unit: ©C

Temperature rise (limit of ambient tem-

$ o]
Position of measurement perature is 40°C)

Resistance method Thermometer method

Coil (1) 55 50
Contact | — 50

Class A

insulation - - . 50
Resistor

Other insu- . 80

lation

Note (!) Coils of Class F insulation and of H insulation are not
specified.
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