Ci-RCU T BREAKER BACKGROUND OF THE | NVENTI ON | Thef35%325¥Fﬁ>ﬁ£-
invention relates to circuit breakers used to protect electric Cirﬁﬂéi:

|4 nes and nore particularly, to controlling of a del ayed-action
‘characteristic of a circuit breaker. 1 Conventional circuit
breakers are disclosed in, for exanple, JP-A-5-236633 and

JP- A-1-270722. The former JP-A-5-236633 discloses a circuit
breaker with a tripping device which is actuated in 10 response to an
accident current flowi ng through an electric

CIRCUIT BREAKER

BACKGROUND OF THE INVENTION
The present invention relates to circuit breakers
used to protect electric circuit lines and more
particularly, to controlling of a delayed-action
5 characteristic of a circuit breaker.
Conventional circuit breakers are disclosed in,
fof example, JP-A-5-236633 and JP-A-1-270722.
The former JP-A-5-236633 discloses a circuit
- breaker with a tripping device which is actuated in
10 response to an accident current flowing through an electric
circuit line. This circuit breaker has multiple stages of
accident current level discriminating means and time delay
generating means adapted to perform delayed;action
operation of the tripping device in correspondence to a
15 discriminating level of the level discriminating meané;.
which makes protective cooperation easier by inéréasing
electivity of setting of a delayed-action operation
characteristic.
More specifically, analog signals corresponding
20 to values of currents flowing through respective phases of
a main circuit or an analog signal corresponding to an
average value of the currents is detected by current
detecting means and fetched by a microcomputer through an

A/D converter. The microcomputer controls the delayed-



circuit line. This circuit breaker has multiple stages of acci-dent
current |evel discrimnating neans and tine del ay gener ati ng neans
adapted to perform del ayed-action peration of the tripping device in
correspondence to a 15 discriminating®level of the l|evel discrimnating
nmeans, whi ch makes protective cooper.ation easier by increasing
electivity of setting of a del ayed-action operation characteristic.
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flow ng throu respective phases o maln circult or an anal og
si gnal correspeRdiodd stignan . average value of the currents is detected
by current detecting neans and fetched by a m croconputer through an
Al D converter. The m crGhenpateercdhPt+hel s270222edbyelbses a technique

using a signal processing circuit which executes the trip

5 operation on the basis of a maximum one of load current
values, converted through A/D converters, of respective
phases of a main circuit. This signal processing circuit
is constructed of digital operation means using a
microcomputer so as to have the function of a square

10 product operation circuit which takes thermal protection
into consideration. With this priof art, the construction
of the signal processing circuit can bé simplified and
troublesome output level adjusting work required for analog
output can be eliminated, thereby improving accuracy of the

15 current operatiQn result value and the tripping.

Problems encountered in a conventional circuit
breaker having a delayed-action characteristic of three
tripping regions (short time-delay region, long time-aelay
region and instantaneous tripping region) will be described

20 with reference to Figs. 1 to 7.

Fig. 1 is a sectional view of the conventional
circuit breaker, Fig. 2 is a schematic circuit diagram of
the Fig. 1 circuit breaker, Fig. 3 is a detailed schematic
circuit diagram of the Fig. 2 circuit breaker, Fig. 4 is a

25 graph showing characteristics cooperative with an
overcurrent delayed-action characteristic of the
conventional circuit breaker, Fig. 5 is a front view of the

conventional circuit breaker, Fig. 6 is a graph for



2 action characteristic in accordance with the |level of the-

anal og signal . The latter JP-A-1-270722 discl oses a

t.echni que using a signal processing circuit which executes the trip 5
operation on the basis of a maxi mum on@ of |oad current val ues,
converted through A/D converters, of respective phases of a main
circuit. This signal processing circuit Is constructed of digital

operation MARReHStNGng an. ovEL AP UST A AR did 218 e LHBR OB O

square 10 pro ration circuit akes thermal protection
i nto consi der ghOBonVEAPibRAB éﬁféﬁlfﬂﬁreéHE%(Nﬂﬁalﬁigtlins a g@hphhe

signal processing circuit can be sinplified and. t roubl esone out put
| evel adjusti spowiihl ovequtietedtordel@leadraction characteristics of the
conventional circuit breaker.

5 The circuit breaker, as designated by reference
numeral 30, has a make-and-break mechanism including a CT
unit 1 for detecting currents in electric circuit lines, an
overcurrent relay unit 2 operated by the currents detected
by the CT unit 1, a tripping device 3 to be tripped in

10 response to the operation of the overcurrent relay unit 2,
an operating handle 4 for effecting switching/breaking of
the electric circuit lines and contacts 5, and an arc-
extinguishing device 6 for extinguishing an arc generated
at the contacts during switching/breaking. These members

15 " are accomﬁodated in a cabinet comprised of a mold case 7 |
and a mold cover 8. The mold cover 8 is detachably mounted
to the mold case 7 and has a hole for mount of the
operating handle 4.

The function of the circuit breaker 36 will be

20 described with reference to Figs. 2 and 3. Analog'current
signals of respective phases detected by the CT unit 1 are
rectified, then amplified by an amplifier circuit and
supplied, in-the form of analog current signals, to the
overcurrent relay unit 2. In the overcurrent relay unit 2,

25 the analog currents of the respective phases are converted
by A/D converters into digital signals and a maximum one of
load currents of the respective phases which are

represented by the converted digital signals is detected by



‘out put can be elimnated, thereby inproving accuracy of the 15 current

operation result value and the tripping. Pr obl ens
encountered in a conventional circuit breaker having a del ayed-action
characteristic of three trippi ng fegions (short tine-delay region,

| ong ti ne-del ay region and i nstantaneous tripping region) will be
described 20 with reference to Figs. 1 to 7. Fig. 1is a
sectional view biiilheino@Rgnt i dncharacteristis tsdrwiaieynifi 4.0 appd ies
schematic circuit di agram of the Fig. lcircuit breaker, Fig. 3 is a

detai |l ed scheFatpé curregireatting agfheroftime-delpy Beuting @nsd davdr, Fig.
e 25, Lot D0 shat sctery oLl o2 COnRer el NG, Wl Men ne i
Eir eaker, Fi g. 1§a§5 FﬁrLEﬂQt e¥bELGSTa PErea cufPNEN Y D ptf Il U SSET
g. 6 is a grap or
5 the basis of a set delayed~action characteristic, a trigger
circuit which in turn drives a trip coil (not shown) to
trip the make-and-break mechanism.

In the conventional example, an over current

delayed-action characteristic of the circuit breaker is
10 arranged so as to be brought into protective cooperation

with respective load characteristics of appliances

connected its upstream and downstream as shown in Fig. 4.

If the upstream appliance is a fuse, the
characteristic of the circuit breaker is arranged to

15 perform protective cooperation with thermal characteristic,
e.g. fusing characteristic of the fuse.

In order to provide easy controlling of the
delayed-action characteristic in the protective coopefation
as above, characteristic parameters for individﬁal regions

20 of the delayed-action characteristic are arranged
adjustablly or controllablly so as to enable desirable
setting by the microcomputer.

The characteristic setting is carried out by the
characteristic setting unit 10 shown in Fig. 3 which

25 includes, as shown in Fig. 5, independent setters (rated
current setter 12, short time-delay setter 13 and long
time-delay setter 14) provided for the individual

characteristic parameters to be adjusted.



3= expl ai ni ng an overcurrent del ayed-action characteristic of- t he
conventional circuit breaker, and Fig. 7 is a graph show ng
overcurrent del ayed-action characteristics of the conventional circuit
breaker. 5 The circuit bredker, as designated by reference
nunmeral 30, has a make-and-break nechani smincluding a CT unit 1 for
detecting currents in electric circuit lines, overcurrent rel ay

unit 2 operated by the ,f;ﬁl&{’eg.’_[é aqueto%i%%ral tnhetgpnédt hg{’gﬁg%} Epﬁgegt%%ppi ng

device 3 to be tripped 1'n" 10 " response e opér_ "on _ vercurrent
relay unit 2, 5¢ the@Dn@Pefahd Dol el S c §idafld a5 WriC RirFglhegak hng

of the electric circuit lines and contacts 5, and an arc-
correspondence to a change in sctting of the rated current
by switching the individual setters, as shown in Fig. 7.
5 1In this case, the change of setting of the delayed-action
characteristic parameters is carried out using a
coefficient 8. The coefficient 3 has, however, the same
value for any rated current values set within the
adjustment range and suitable protection against
10 overcurrents is not always achieved. .
The independent setters 13 and 14 provided for
the individual parameters can permit the fine change of
_delayed-action characteristic but many setting points of
all of the setters must be set even when strict
15 characteristic setting is not required, giving rise to
troublesome setting operations on the other hand.
Further, setting work carried out by a setting
operator who does not sufficiently recognize the .
characteristic will bring about a dangerous condition due
20 to erroneous performance coused by.careless mistake in

setting.

SUMMARY OF THE INVENTION
The present invention contemplates elimination of
the above problems and it is an object of the present
25 invention to provide a circuit breaker which can afford to

provide a trade-off among the setting function of delayed-



extingui shing device 6 for extinguishing an arc generated at the
contacts during switching/breaking. These nenbers 15 are accommodated in
a cabinet conprised of a nold case 7 and a nold cover 8. The nold
cover 8 is detachably nounted to tie nold case 7 and has a hole for
nount of the operating handl e 4. '~ The function of the
circuit breaker 30 will be 20 described with reference to Figs. 2 and 3.

Anal og currentaction TharakeePlst SPeché VeaPIReEs setatdithdyird hrdeh it 1
are rectified, then anplified by an anplifier circuit and

supplied, in tze oidnthie sndtagleusventusremal srotectiwn. overcurrent
relay unit 2. In the overcurrent relay unit 2, 25 the analog currents of
the respective phases afe soeemprlish the ayove Phimater tagoording dicyia al
signal s and a nmaxi num one of | oad currents of the respective phases
whi ch are firgsr Ed&Fdd Byeeher coPverFedt #Pyi ehIthe PrRESents detected by

5 invention, in a circuit breaker having an analog signal
processing unit for detecting and amplifyipg load currents
flowing through electric circuit lines of a plurality of
.phases, A/D converters for converting the detected analog
signals into digital signals and a digital signal

'10 processing unit for causing a tripping device to trip on
the basis of the digital signals so as to obtain a
predetermined delayed-action characteristic and set
controllable parameters of the delayed-action
characteristic, the circuit breaker comprises setting means

15 for variably sétting only one parameter representative of a
rated load current value upon operation start of the
controllable parameters of the delayed-action
characteristic and precedently fixing other controllaﬁle

- parameters of the delayed-action characteristic.to

20 corresponding predetermined values in accordance with the
rated load current value.

According to a second circuit breaker
construction-of the -present invention, in a circuit
breaker having an analog signal processing unit for

25 detecting and amplifying load currents flowing through
electric circuit lines of a plurality of phases, A/D
converters for converting the detected analog signals into

digital signals, a digital signal processing unit for



4= a built-in CPU. A characteristic setting unit 10 applies - rated

current setting, short tinme-delay setting and | ong ti me-del ay
operation tinme setting to the CPU. Wen,the | oad current exceeds a
rated current, the CPU operates, on 57the basis of a set del ayed- acti on
characteristic, a trigger circuit which in turn drives a trip coi
(not shown) to trip the make-and-break nechani sm I n

the ConVe_ntiQB&hsEﬁ%‘”&'_@riﬁ@i:@%Qﬁeﬁ&é% trip o#eltaed=aGldl OF the
characteristic of the circuit breaker is 10 arranged so as to be brought

into protectidggteabesbfhals so agvitd desiactd vrddeae rafiaiedc deliayedes of
appl i ances connected its upstream and downstream as shown in Fig. 4.

action characteristic and setting means for setting
controllable parameters of the delayed-action

5 characteristic, the circuit breaker comprises a switching
unit for performing switching between first and second
modes, the setting means has the delayed-action
characteristic setting function for variably setting only
one parameter representative of a rated load current value

10 upon operation start and fixing other controllable
parameters of the delayed-action characteristic in advance
to corresponding predetermined values in accordance with
the rated load current value when the mode is switched to
the first mode and for resetting at least of one of the

15 fixed values of the other controllabie parameters of the
delayed-action characteristic set through the delayed-
action characteristic setting functiop‘when the mode is.
switched to the second mode. |

According to a third circuit breaker construction

20 of the present invention, in a circuit breaker having an
analog signal processing unit for detecting and amplifying
load currents flowing through electric circuit lines of a
plurality of phases, A/D converters for converting the
detected analog signals into digital signals and a digital

25 processing unit for causing a tripping device to trip on
the basis of the digital signals so as to obtain a
predetermined delayed-action characteristic and set

controllable parameters of the delayed-action



1f the upstream appliance is a fuse, the characteristic of the circuit
breaker is arranged to 15 perform protective cooperation wth thernal

characteristic, e.g. fusing characteristic of the fuse.
In order to provide easy controlling of8the del ayed- action
characteristic in the protective cooperation as above, characteristic

paraneters for individual regions 20 of the delayed-action characteristic

are arranged cno, adiyelahl |V QYUY S RofipriGetnafibe: dgokLable

setting by theé mcroconp e racterirstic setfrng is

carried out byeihe, and SO A HdatHd haRlHY RGelich afBasheiohn Fig. 3
which 25 includes, as shown'in Fig. 5, independent setters (rated

current setteshdlacS&idcid neetdaimy HeiddonlFoandahk@ably settifg- €81ay
setter 14) provided for the individual characteristic paranmeters to be
adj ust ed. one parameter representative of a rated load current value
5 upon operation start and fixing other controllable

parameters of the delayed-action characteristic in advance

to corresponding predetermined values in accordance with

the rated load current value when the short-circuit means

is turned on and for variably setting the rated load

10 current value upon operation start and the other
controllable parameters of the delayed-action
characteristic when the short-circuit means is turned off.

With the above constructions of the present
invention, switching between the simple delayed—action_

15 characteristic setting function and the fine delayed-action
characteristic setting function can be effected in
accordance with a use state of the circuit breaker and
therefore, the merit brought about by the charaqteristic
parameter adjustable function, on the one hand, can be

20 utilized and on the other hand, the complicated and
troublesome adjusting function can be short-circuited,
thereby proQiding a simple and easy-to-use circuit breaker
in which the possibility of erroneous setting is decreased.

Further, by providing two kinds of delayed-action

25 characteristic modes meeting a greatest common measure like

general load while limiting the settable characteristic

parameter to only the rated current, the general load can



5 Then, in an ordinary nethod, changes in setting - of
the individual characteristic paraneters are effected in

correspondence to a change in setting of the rated current by

swi tching the individual setters, as sh8wn in Fig. 7. 5 1In this case, the
change of setting of the del ayed-action characteristic paranmeters is
carried out using a coefficient 8. The coefficient 8 has, however, the

sane Va'p 851@”%1Eﬂt$9cﬁﬁr§“%u¥%é'§ é&i{béﬁfe ra gve;d’ ust ment
range and suitabl'e protection agains vercur ents IS not
achi eved. thereby provi@€ngnNdependeatane@téLsp- do- el éﬂrdzrlqsflsi@méy.
Further, 'the settable characteristic parameter is
limited to only the rated current, thereby providing an
5 inexpensive circuit breaker in which the complicated
setting switch can be dispensed with when the circuit
breaker is applied to the greatest common measure like

general load and the possibility of erroneocus setting can

be decreased.

10 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of a conventional
circuit breaker.

Fig. 2 is a schematic circuit diagram of the
conventional circuit breaker.

15 Fig. 3 is a detailed schematic circuit diagram of
the conventional circuit breaker.

Fig. 4 is a graph showing an overcurrent delayed-
action characteristic and cooperative characteristics in
the conventional circuit breaker.

20 Fig. 5 is a front view of the conventional
circuit breaker.

Fig. 6 is a graph for explaining the overcurrent
time-limit characteristic of the conventional circuit
breaker.

25 Fig. 7 is a graph showing overcurrent delayed-

action characteristics of the conventional circuit breaker.



“the individual parameters can permt the fine change of del ayed- acti on

characteristic but many setting points of all of the setters nust be
set even when strict 15 characteristic setting is not required, giving
Tise to troubl esone setting operatl®ns on the other hand.

Further, setting work carried out by a setting oper at or who does not
sufficiently recogni ze the characteristic will bring about a dangerous
condition due 20 to errqr&u% R faorf%ﬁgevggusggl dYe G slre B Fikat-ake i n
setting. SUMVARY OF THE | NVENTI ON The present

I nventi on cont eapkatrdingl tai aatirst @mbodimeneofibthe mreddrensraethtiion.s an
obj ect of the present 25 invention to provide a circuit breaker which can
afford to provi de a Fkad® df aadengilrd sehenatiq Haauds Siagerayed-

the circuit breaker according to the first embodiment of

5 the present invention.
| Fig. 10 is a graph showing overcurrent delayed-
action characteristics of the circuit breaker according to
the first embodiment of the present invention.

Fig. 11 is a graph showing load current

10 characteristics of a general motor.

Fig. 12 is a diagram for explaining an
ofercurrent delayed~action characteristic of the circuit
breaker according to the first embodiment of the present
invention which is applicable to load currents of a small-

15 capacity motor.

Fig. 13 is a diagram for explaining an
overcurrent delayed-action characteristic of the circuit
‘breaker according to the first embodiment of the preééﬁt
invention which is applicable to load currents 5f a large-

20 capacity motor.

Fig. 14 is a graph showing overcurrent delayed-
action characteristics of a modification of the circuit
breaker according to the first embodiment of the present
invention. .

25 Fig. 15 is a front view of a circuit breaker
according to a second embodiment of the present invention.

Fig. 16 is a graph showing delayed-action



6 action characteristic, the easiness of setting in practical

use and the suitable overcurrent protection. To acconplish
the above object, according to a first circuit breaker construction of
the present 5 invention, in a circuit reaker having an anal og signal
processing unit for detectlng and anplifying load currents fl ow ng
through electric circuit lines of a pIuraIity of phases, A/ D
converters for convertJ he detect ed a . I gna into digita
signal s and &R IRTEF Y Lhr?r(?ceé:so& "%r‘ﬁdt"mfa&i ggug?’ﬁgpﬁeﬁp pi ng

device to trip,Qhrion. the ba5|s of the dlgltal signals so as to obtain a

Fig. 17 is a front view of a circuit breaker

according to a third embodiment of the present invention.

5
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the present invention will now be
described with reference to Fig. 1 and Figs. 8 to 17.
i odi T
10 _ Referring now to Fig. 1 and Figs. 8 to 14, a

first embodiment of the present invention will be
described.
Fig. 8 is a front view of a circuit breaker

according to the first embodiment of the present invention,

15 Fig. 9 is a circuit diagram of the circuit breaker
according to the present embodiment, Fig. 10 is a graph-
showing overcurrent delayed-action characteristics of.the
circuit breaker according to the pfesent embodiment, Fig.
11 is a graph showing characteristics of motor load

20 current, Fig. 12 is a graph useful to explain an
overcurrent delayed-action characteristic of the circuit
breaker of the - present -embodiment for small-capacity motor
load currents, Fig. 13 is a graph useful to explain an
overcurrent delayed-action characteristic of the circuit

25 Dbreaker of the present embodiment for 1arge-capacity motor

load currents, and Fig. 14 is graph showing overcurrent



“pr edet erm ned del ayed-action characteristic and set controll abl e
paraneters of the del ayed-action characteristic, the circuit breaker
conprises setting neans 15 for variabl¥ setting only one paraneter
representative of a rated | oad curt@nt val ue upon operation start of
t he control |l abl e paraneters of the del ayed-action characteristic
and precedently fixing other controllable paraneters of the

del ayed- act i ogenRgledchetishi ehhPac2Briatiespenda nginhedetrddd val ues in
accordance with the rated | oad current val ue. Accor di ng

to a second ciaczwrdilngeakern modifdoastioncdionhefptéseny esdsddimarent i on, in
a circuit breaker ‘having an anal og signal processing unit for 25
detecting and anplifyi nefeagncearienttse| madagte Fidigd to desiaxdbe @
circuit lines of a plurality of Eﬂgsegésé{lg invengfgﬁ/.ertﬁ.essrsg% ci%nveir t‘i ng
the detected éﬁéF@dtsgﬁﬁék§rlﬁfo P shown in Fig
5 1 and Figs. 8 and 9, the circuit breaker, designated by
reference numeral 40, of the present invention comprises a
make-and-break mechanism including the CT unit 1 for
detecting currents in electric circuit lines, the
overcurrent relay unit 2 operated by the currents detected
10 by the CT unit 1, the tripping device 3 to be tripped in
response torthe operation of the overcurrent relay unit 2,
the operating handle 4 for effecting switching/breaking of
the electric circuit lines, and the make-and-break contacts
5, and the arc-extinguishing device 6 for extinguishing an
15. arc generated at the contacts duriﬁg switching/breaking.
These members are accommodated in the cabinet comprised of
the mold case 7 and the mold cover 8. The mold cover 8 is
detachably mounted to the mold case 7 and has a hole for
mount of the operating handle 4. |
20 The function of the circuit breaker 40 will be
described with reference to. Figs. 9 and 10. 2analog current
signals of respective phases detected by the CT unit 1 are
rectified phase by phase by means of rectifier circuits and
then converted into voltages by means of resistors. The
25 converted voltages are partly supplied to a power source

circuit which in turn supplies power to individual

components and partly supplied, in the form of analog



"digital signals, a digital signal processing unit for

7 causing a tripping device to trip on the basis of the digital
signals so as to obtain a predetern ned del ayed- action characteristic
and setting neans for setting contrb®l abl e paraneters of the

del ayed-action 5 characteristic, the circuit breaker conprises a

swi tching unit for performng switching between first and second
rodes, the sethl-pon{Baldedns, (NP Gl WREAGLAR relayClAlRChEr | Shi Engelt! ng
function for varirably setting only one paranete? representative of a
rated | oad cugvepéu¥abie rdlay AL ORE! AHOBrfd1dd cardehicXisignatiBeare
control | abl e paraneters of the del ayed-action characteristic in advance

supplied to an amplifier circuit so as to be amplified and
then supplied to A/D converters phase by phase so as to be
5 converted into digital signals. A CPU connected to the A/D
converters detects a maximum one of load currents of the
respective phases which are represented by the digital
signals. The CPU is coupled to a characteristic setting
unit 10 and an internal characteristic setting unit 9
10 through I/0 units. The characteristic setting unit 10 is
provided with only a rated current setter 12 (see Fig. 8).
The present embodiment does not include the short time-
delay setter 13 and the long time-delay setter 14 which are
provided conventionally and parameters for regions of a
15 characteristic which are to be obtained through these
setters are set by the internal characteristic setting unit
9 provided in the overcurrent relay unit 2.
More particularly, while the characteristic-
setting unit 10 applies only the rated current setting to
20 the CPU, the internal characteristic setting unit 9 applies
the setting of parameters for short time-delay region and
the setting of parameters for long time-delay region to the
'CPU. 1In an-alternative, the CPU may fulfil the function of
the internal characteristic setting unit 9. When load
25 current exceeds the rated current, the CPU generates a trip
signal on the basis of a set delayed-action characteristic.

The trip signal is supplied to the tripping device 3



“t.0 correspondi ng predeterm ned val ues in accordance with the rated | oad

current val ue when the node is switched to the first node and for

resetting at |east of one of the 15 fixed values of the other controll able

‘paraneters of the del ayed-action dflracteristic set through the

del ayed- action characteristic setting function when the node is

swtched to the second node. According to a third circuit

br eaker constructlon 20 of the present invention, in a circuit breaker

havi ng an thEeRg D A | Btk Wito &8s SDRF @it Pocoddt éBPFnéhSWB)a F-ilf'-yi ng

| oad currents, flq?? I hrough, el.ectrjc circ gl rallty of
e

phases, A/'D clorﬁvré 13?% = (919\/elr°ﬁ r'?g e be Idtrlcygtnegf’ 5t§ﬁaf;h8 SI gnal s into
di gital signalgsagdea %%ﬁaghsn?% QUERSES Iie Wik fa% gégawaoarseeepsng

device to trip on asl s the digital signals so as to obtain a
predeterm ned del ayed- agd igHbwihamagtier.i 410,C adddgSPhrameters in the
5 delayed-action characteristic control regions of, only one
parameter that is selected so as to be settable during
normal use by the user is the one for the rated current.
When the setting of the rated current parameter is changed,
other parameters of the delayed-action charactéristic are
10 so designed as to be détermined automatically by
multiplying, by means of the internal characteristic
setting unit 9, constant coefficients o and P which are
determined by the maker in advance.
In the present'embodiment, these coefficients o
15 and B have iﬁdependent specific values for individual set
values of rated current. This is for fhe purpose of
presupposing a load characteristic capable of in;luding-
that of a general load connected (hereinafter cglled a
greatest common measure like load) without specifying an
20 object to be protected and for obtaining a delayed-action
characteristic conforming to the presupposed load
characteristic. | |
For simplicity of explanation, an example of a
general motor load as shown in Fig. 11 will be described.
25 A load curve of small-capacity motor (a) is compared with a
load curve of large-capacity motor (b). On the assumption

that the former has a steady load current il and a start



~control |l abl e paraneters of the del ayed-action .
8 characteristic, the circuit breaker conprises short-circuit

_nmeans, and setting means having the del ayed-action characteristic
Setting function for variably setting 48y one par aneter _
representative of a rated | oad current value 5 upon operation start and
fixing other controllable paraneters of the del ayed-action
characteristic |n advan e corre pondln red ter.m ned val ues_i
accor dance wi tHFESIE ¢ ?Qﬁeﬁ?q C&dr iﬁaﬁhSU§ﬁ8PF b?rﬁﬁ?t

means St ULOed o0-AM T Ve Al y yloiagt aag EhFeié‘Ef\geh?aPar&Q current

val ue upon opera ‘'he’ 6
current flows through the small-capacity motor.

Accordingly, gathering from a comparison of
5 delayed-action characteristics when such general motor
loads are presupposed, that is,'a comparison of a delayed-
action characteristic for the small-capacity motor.load
curve (a) as shown in Fig. 12 with a delayed-action
characteristic for the large-capacity motor load curve (b)

10 as shown in Fig. 13, it will be seen that a more excellent
protective characteristic can be obtained when the.
operation start current value for the short time-delay
region to be determined for the rated current set in
accordance_with the motor capacity is so changed as to

15 meet the start currené characteristic and start currents
ail and Pi2 of the general motor than when the operation
start current value for the short time-delay region to be
determined for the rated current has constant ratios ﬁo the
respecti#e rated curreht values.

20 In the embodiment as described in connection with
Fig. 10, the setting ratio is changed only for the setting
of the short time-delay detection start current value in
accordance with the rated current value but in a
modificétion of the present embodiment, the setting ratio

25 may be changed for other characteristic parameters as shown
in Fig. 14.

In other words, when the setting of the rated

current is changed from Il to I2, the setting of the long



control |l abl e paranmeters of the del ayed-action characteristic when the

short-circuit neans is turned off. Wth the above
constructions of the present i nvention, switching between the sinple
del ayed-action 15 characteristic settitfy function and the fine

del ayed-acti on characteristic setting function can be effected in
accordance W tdinfe - i afrarelctidid stiiic uidl e eakathaykd from heTefios enI2 he
merit brought about by the characteristic par anmet er adj ust abl e
function, on tbye wsismchaoffManidmes 20 and Inzeahdrthorsetdteing hef theedshehe
conplicated and troubl esone adjusting function can be short-circuited,

t her eby provi diime-deliawlahanatterhstic walug riciichangedk dfrom all nfequth
the possibility of_ errqoneous setting is decreased. Furt her,

by providing &R GRS 0FL ¢ dFed P o9 2P i pe'rrdﬂe%n%e]eti ng a

reatest cqmmon measure ke, o o deneral load whils Jimting Lhe sqtable
set by the user is limited to only the rated current and
parameters of other characteristic regions are set in
relation to the respective set values of rated current in
accordance with independent specific coefficients.

10 In the present embodiment, the delayed-action
characteristic for the greatest common measure like general
load can be set easily with the simplest construction and
it is not intended to meet a special load characteristic or
very fine characteristic setting. According to the present

15 embodiment, when the rated current is changed on the basis
of an increase or decrease in the connected load without
exchanging the circuit breaker itself, complicated and
troublesome operation of the setting switch can be R

eliminated and a circuit breaker capable of preventing

20 erroneous setting can be provided at low costs.

Second Embodiment
Referring now to Figs. 15 and 16, a second
embodiment of the present invention will be described.
Fig. 15 is a front view of a circuit breaker according to
25 the second embodiment of the present invention. Fig. 16 is
a graph showing delayed-action characteristics of the Fig.

15 circuit breaker.



-paraneter to only the rated current, the general |oad can .

9 be dealt with within a sufficiently practicable range, t her eby
providing a sinple and easy-to-use circuit breaker. Furt her,
the settable characteristic parameter %/ limted to only the rated
current, thereby providing an 5 inexpensive circuit breaker in which the
conplicated setting switch can be dispensed with when the circuit
breaker is applied to the greatest commn neasuyre like ener.al. | oad
and the possibility of g?r‘grh%o%e%eéﬁ POAIent.” thete are, BRAVISed tHgy £

DESCRI PTI ON O ; 15 DRAWLMGENg modes. 1In a first mode, the setting

function by only a rated current setter 12 is allowed for

3—4

the user and in a second mode, setting values of other

S parameters of a delayed-action characteristic which are set
through that setting function can be reset. In the present
embodiment, a setting mode switching unit 17 for switching
the setting mode is provided on the front surface of a
cabinet. When the mode is switched to the first mode, the

10 setting function allowed for the user is limited to only
the rated current setter 12, and as for other parameters of
the delayed-action characteristic, setting wvalues at these
parameters corresponding to a set rated current are limited
to values for a greatest common measure like general load,

15 which allows the values to be changed in accordance with
independent specific coefficients as in the case of the
first embodiment.

When the mode is switched to the second modé, the
setting values of other parameters of the delayed-action

20 characteristic which are set in accordance with the set
rated current can be reset.

As shown in Fig. 16, coefficients for the
resetting are different from those for the first mode but
the resetting is effected with the coefficients fixed to ¥.

25 1In an alternative, like the first mode, the resetting may
be effected with coefficients which are so changed as to

have independent specific values.



Fig. 1 is a sectional view of a conventional circuit breaker.-

Fig. 2 is a schematic circuit diagramof the conventional circuit
breaker. 15 Fig. 3 is a detailed schematic circuit diagram of
‘tthe conventional circuit breaker. 18 Fig. 4 is a graph show ng
an overcurrent del ayed- action characteristic and cooperative
characteristics in t he conventional circuit breaker. 20

Fig. 51s afront viewslcLNenGopsniionly modes didvdl G, the

Fig. 6 is a graph for exp ai ning the overcurrent tinme-
characteri stignid kLRI sétﬁﬁﬂ?tas in BREaKEFst éﬁ'ﬁaodlment

Fig. 7 is a graph show ng overcurrent del ayed- action characteristics
of the converddronad &fifletidd Whédkepermitting a general load to be dealt
" with.
5 Any one of the twé setting states can be

indicated on a setting mode switching indicator 18 provided

on the front surface of the circuit breaker cabinet.

Thir iment
Referring now to Fig. 17, a third embodiment of
10 the present invention will be described.
Fig. 17 is a front view of a circuit breaker
according to the third embodiment of the present invention.
In the present embodiment, conditions which cannot be dealt
with by the simple setting function as in the first
15 embodiment can be handled. In the present embodiment,
there are provided as shown in Fig. 17 a rated current
setter 12, a short time-delay setter 13 and a long tiﬁe-
delay setter 14 and switching between the simplé
characteristic setting and characteristic setting for
20 individual parameters can be carried out by a short-circuit
switching unit 15. In the present embodiment, by ope:ating
the short-circuit switching unit 15, other parameters of a
delayed-action characteristic (short time-delay setting
parameter and long time-delay setting parameter) can be
25 adjusted independently parameter by parameter by means of

the setters as in the case of the prior art.



*10 Fig. 8 is a front view of a circuit breaker

according to a first embodi nent of the present invention.

Fig. 9 is a detailed schematic circuit diagram of the circuit breaker
“according to the first enbodi ment of H9the present invention.

Fig. 10 is a graph show ng overcurrent del ayed- action characteristics
of the circuit breaker according to the first enbodi nent of the

present invention. More 3 tlc &1},11 wWiserf tq{@%ogjéowlr}%gl ;Qad current

10 characteristics of a gene i's a diagram
for expl ai ni nguwaBching Qﬁfﬁcﬂsr%wﬁei@}’}?ﬂg acti ofg Clﬁf&"rf&i Yfisidee of the

chreutt disconnected, delayed-action characteristic control is
carried out bf setting values obtained by the short time-
5 delay setter 13 and the long time-delay setter 14.

When the short-circuit switching unit 15 is
turned on or connected, the short time-delay setter 13 and
long time-~delay setter 14 is short-circuited so as to kill
these functions, so that the delayed-action characteristic

10 adjustment in which the short time-limit setting and the
long time-delay setting are automatically determined in
relation to the rated current setting by the rated current
setter 12 in accordance with specific coefficients
determined by the maker is carried out to fulfil the

15 setting function of the first embodiment.

The on/off state of the short-circuit switching
unit 15 can be indicated on a short-circuit staﬁe indicator

16.



~hreaker according to the first enbodi nent of the present I nvention

which is applicable to |oad currents of a small- 15T c ed
Fig. 13 is a diagram for explaining an overcurrei on
“characteristic of the circuit bred&r according ]

enbodi nent of the present I nvention which is applicable to | oad
currents of a large- 20 capacity notor. Fig. 14 is a graph
shomﬁng-overcgihgﬂg,delayed- action characteristics of a nodification
of the circui "breaker according to the first enbodi ment of the
present pnvention.a &prcuit breakerd Hhviky iah ankNedt s¥gAW1of a circuit
br eaker according to a second enbodi nent of the present invention.

Fig. 16 is a grapbsshaw Gitefoyaibttadt iy and amplifying load analog

signals of currents flowing through electric circuit lines
5 of a plurality of phases, analog to digital (A/D)
converters for converting the detected analog signals into
digital signals and a digital signal processing unit for
causing a tripping device to trip on the basis of the
converted digital signals so as to obtain a predetermined

10 delayed-action characteristic and so as to set controllable
parameters of the delayed-action characteristic,
characterized by comprising:

setting means for variably setting only one
parameter representative of a rated load current value upon

15 operation staft of the controllable pafameters of the
delayed-action characteristic and precedently fixing the
other controllable parameters of the delayed-actiqn
characteristic to corresponding predetermined values in
accordance with the rated load current value.

20 2. A circuit breaker having an analog signal
processing unit for detecting and amplifying load currents
flowing through electric circuit lines of a plurality of
phases, A/D -converters for converting the detected analog
signals into digital signals, a digital signal processing

25 unit for causing a tripping device to trip on the basis of
the digital signals so as to obtain a predetermined

delayed-action characteristic and setting means for setting

L R



-characteristics in the second enbodi nent of the present I nventi on.
Fig. 17 is a front view of a circuit breaker according to a third
enbodi ment of the present invention. 5 DESCRI PTI ON OF THE PREFERRED
"EMBODI MENTS Enbodi ments 2 the present invention will now be
described with reference to Fig. 1 and Figs. 8 to 17. First
Enbodi nent 10controllableReheamengrsowit ahlel glelhyaddafitgon &haxrakbterr
first enmbodi nent of the present invention will be
istic, characterized by comprising:
a switching unit for performing switching between
first and second modes,

5 said setting means having the delayed-action
characteristic setting function for variably setting only
one parameter representative of a rated load current value
upon operation start and fixing other controllable
parameters of the delayed-action characteristi§ in advance

10 to corresponding predetermined values in accordance with
the rated load current value when the mode is switched to
the first mode and for resetting at least one of the fixed
valués of the other controllable parameters of the
delayed-action characteristic set through the delayed-

15 action characteristic setting function when the mode is
switched to the second mode.

3. A circuit breaker having an analog signal
processing unit for detecting and amplifying load curéents
flowing through electric circuit lines of a plufality of

20 phases, A/D converters for converting the detected analog
signals into digital signals and a digital signal
processing unit for causing a tripping device to trip on
the basis of the digital signals so as to obtain a
predetermined delayed-action characteristic and set

25 controllable parameters of the delayed-action

characteristic, characterized by comprising:

S e 8 |
! REPLACED
{ I——

short-circuit means; and

heet Has Been Replaced
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~descri bed. Fig. 8 is a front viewof a circuit breaker
according to the first enbodi nent of the present invention, 15 Fig. 9 is a

circuit diagramof the circuit breaker according to the present

enbodi ment, Fig. 10 is a graph. st®2M ng overcurrent del ayed-action
characteristics of the circuit breaker according to the present

enbodi nent, Fig. © 1 dts it miditth 5 W 11y Chigé asd By &d 1 &Sc Rdn ot or | oad
20 current, Fig. 12 is a graph useful to explain an overcurrent

del ayed- acti oncidwaccdeisisic csoftimge Punctioén for Bapbiely ofetbingreatpt
enbodi ment for small-capacity notor | oad currents, Fig. 13 is a graph

useful to expleie parametepviesmresentativayef- actabedchaaécterrentcvaluéhe
circuit 25 breaker of the present enbodi ment for |arge-capacity notor
| oad currents,uperl Rperavicn sptaph amdwfbyinyeother epentrollable

5 delayed-action characteristic in advance to. corresponding
predetermined values in accordance with the rated load
current when said short-circuit means is turned on and for
variably setting the rated load current value upon
operation start and the other controllable parameters of

10 the delayed-action characteristic when said short-circuit

means is not turned-off.

This Sheet Has Been Replaced
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12 del ayed-action characteristics of a circuit breaker accordi ng
to a nodification of the present enbodi nent. Reference i s
also nade to Fig. 1 to describe a circuit breaker of the present
invention. As shown in Fig. 5 1 and Fi@3 8 and 9, the circuit breaker,
desi gnat ed by ref erence nuneral 40, of the present invention conprises
a make- anABS FRACTEOR WS DI seloshme the CT unit 1 for det ecti ng
currents in electric circuit lines, the overcurrent relay unit 2
operated by the currents detected 10 by the CT unit 1, the tripping device
3 to be tripped GIRCULIT BREpBHBe to the operation of the overcurrent relay
unit 2, t he operatiqg handl e 4 for effecting sw tching/breaking of

circuit breaker which meets a trade-off among
the simplification and easiness of delayed-action adjusting
function and the suitable protection. In the circuit
breaker, during setting of a delayed-action characteristic,
the user sets only a rated current setter and short
delayed-action setting and long delayed-action operation
setting are automatically effected by means of an internal
characteristic setting unit, so that when greatest common
measure like load conditions to be protected are
presupposed, in order that a delayed-action characteristic
meeting the presupposed conditions is obtained, other
parameters of the delayed-action characteristic are set in
accordance Qith independent coefficients which conform to
the set rated current value. In the circuit breaker
constructed above, a troublesome setting switch can be
dispensed with, erroneous setting can be eliminated and

easiness of use can be promoted.

(Figure 9)



the electric circuit lines, and the make-and-break contacts 5, and the
ar c-extingui shing device 6 for extinguishing an 15 arc generated at the
contacts during swtching/breaking. These nenbers are accommbdated in
t he cabi net conprised of the nold case 7 and the nold cover 8. The
nold cover 8 is detachably nmounted to the nold case 7 and has a hole
for nount of the operating handl e %10 20 The function of
the circuit breaker 40 will be described with reference to Figs. 9 and
10. Anal og current signals of respective phases detected by the CT
unit 1 are rectified phase by ph ans of rectifier circuits and
then converted into voltages by neansaﬁ:felgsqgtors. The 25 converted
voltages are partly supplied to a power source circuit which in turn
suppl i es power to individual copponent s and_ﬁﬁgéhmasupplied, in the

form of _anéhg)%té@ﬂ | DEVICE  OVERCURRENT

8 ARG 3 RELAY UNIT
6 EXTINGUISHING 2
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13 . current signals, to the overcurrent relay unit 2. In the

overcurrent relay unit 2, the analog current signals are supplied to
an. anplifier circuit so as to be anplified and then supplied to AAD
converters phase by phase so as to be 5 converted into dlgltal signals.

A CPU connected to the AID converters detects a d
currents of the respective phases WHileh are repr|eERIAISSEEBHASRERN di t al
signals. The CPU is coupled to a characteri §tjtysettiln REPLAGED 10 aidd an
i nternal characteristic setting unit 9 10 qugh 1/O units. The
characteristic setting unit 10 is prOV| Wi t herpnly a rated current
setter 12 (see Fig. 8). The present e ment does not include the
short tine- del ay setter 13 and the Ing ifme- del ay setter 14/mh¥gh\
are I,
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prrovi.ded conventionally and paranmeters for regions of a 15 characteristic
which are to be obtained through these - setters are set by the internal
characteristic setting unit 9 provided in the overcurrent relay unit
2.7 More particularly, while the characteristic setting
unit 10 applies only the rated current setting to 20 the CPU, the
internal characteristic setting unit 9 éb%lles the setting of
paranmeters for short tine-delay region and the setting of paraneters
for long tinme-delay region to the CPU. In an alternative, the CPU may
fulfil the function of the internal characteristic setting unit 9.
When | oad 25 current exceeds the rated current, the CPU generates a trip
signal on the basis of a set deIayed-aqEUqg Qraracteristic. The trip
signal is supplied to the tripping devi

W UPSTREAM APPLIANGE
= THERMAL CHARACTERISTIC
Q)
=
-
<€
o
Ll
Q.
o)
DOWNSTREAMAPPLIANGE | — LOAD CURRENT
OPERATING CHARACTERISTIC DELAYED-ACTION
CHARACTERISTIC
OF CIRCUIT BREAKER
FIG.5
S4B ®
B i



14 . through an 1/Owunit so that a trip coil (not shown) built in
the tripping device 3 may be driven to stop the make -° . and-break
nechanlsn1and open the make-and-break contacts 5. As shown in
Fi'g. 10, anmong paraneters in the 5 delayed-action characteristic control
regions of, only one paranmeter that is selected so as to be settable
during normal use by the user is th#i@ne for the rated current.

When the setting of the rated current paraneter is changed, ot her
paranmeters of the del ayed-action characteristic are 1 ) xS~ 0
be determ ned automatically by nul tiplyi ng, by meahs df]ﬁﬁ?ﬁgéééﬁhal
characteristic setting unit 9, constant coefficien! i
are determ ned by the nmaker in advance.

j&

FIG.6

SHORT TIME-DELAY
REGION

LONG TIME-DELAY INSTANTANEOUS
REGION REGION

| - -
i !

ADJUSTABLE
PARAMETERS
(EXAMPLE)

OPERATING TIME —»

—= LOAD CURRENT
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1n the present enbodi nent, these coefficients a 15 and [err] have

I ndependent specific values for individual -set val ues of rated
current. This is for the purpose of presupposing a | oad characteristic
capabl e of including that of a general |oad connected (hereinafter
called a greatest conmmon neasure |ike |load) w thout specifying an 20
object to be protected and for obtainingsgodel ayed-acti on :
characteristic conformng to the presupposed | oad C ITHISasHEETI 49 BEEN
For sinplicity of explanation, an exanple of a gener al ®REPOACEDad ag
shown in Fig. 11 will be described. 25 f\’@ 7urve of Small-capacity
notor (a) is conpared with a | oad c e~of” | arge-capacity notor (b).
On the assunption that the fornmer has a steady load current il and a

t t
star CHANGE OF RATED SHORT TIME-DELAY
CURRENT SETTING REGION

LONG TIME-DELAY
REGION

INSTANTANEOUS
REGION

i
T (8 IS A COEFFICIENT
L SELECTIVELY SET
= . . BY SEPARATELY
5 ; ] PROVIDED SWITCHES)
pa ' : I
= : . |
T : : 1
o ! . |
Ll 1 ' |
o ! : -
O f : !
! N !
; P . |
I l2 6l &l2 —s LOAD CURRENT
FIG.8
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v
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~15 . current ail and the latter has a steady load current i2 and a

start current [err]i2, a > [err] holds and-a relatively | arge current
flows through the small-capacity notor. Accordi ngly,
‘gathering froma conparison of 5 delayed-action chara ‘gié t-ts—when—such
general notor | oads are presupposed, that is, a co;b %%?ﬁ‘ﬁfsﬁEEN
del ayed- action characteristic forgfibe snal | - capaeit-y CERad
curve (a) as shown in Fig. 12 with a del ayed==actj on characteristic for
the | arge-capacity notor |oad curve (b) 10 {&ushown in Fig. 13, it will be
seen that a nore excellent protective ¢ te&%stic can be obtai ned
when t he operation sfart current value he*Short timne-del ay
region to be deterjmpgd |f ¢r the rated currenic in
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aecordance with the notor capacity is so changed as to 15 neet the start
current characteristic and start currents - ail and [err]i2 of the
general notor than when the operation start current value for the
short tine-delay region to be determ ned for the rated current has
constant ratios to the respective rated current val :
In the enmbodi nent as described in conneg}ﬂpn Wi th Fi{oTHIE G R
ratio is changed only for the setting of the short f{i
detection start current value in Q?e with the ra .
value but in a nmodi fication of the present enbodi nent, the setting
ratio 25 may be changed for other characteristic paraneters as shown

in Fig 14. CHANGE OF'R r wor gsIORMEME-DELARt i ng of the rated
current is changed fd\RRENTSETTI G the settingggfonhe | ong

LONG TIME-DELAY INSTANTANEOUS

_ REGION : i REGION
} ‘ |
SHORT TIME-DELAY SETTING
w IS CHANGED IN ACCORDANCE
rE—' WITH SET RATED CURRENT
Q i ] i
Z ] . L
> ; : (COEFFICIENTS « AND B ARE
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16 . tinme-delay characteristic val ue is changed fromm| to nl2 by

using coefficients n and m and the setting of the short ti me-del ay
characteristic value is changed fromall to [err]l2 and fromll1l to kl2
by using coefficients a, [err], k and 1. 5 In the present

enbodi nent, the paraneter to be set by the user is limted to only the
rated current and paraneters of ot§gp characteristic regions are set
in relation to the respective set values of rated current in
accordance with i ndependent specific coefficients. 10 In the
present enbodi nent, the del ayed-action characteristic for the greatest
common neasure |ike general | oad can be set easily with the sinplest
construction and it is not intende a special |oad
characteristic or ﬁfG mieé g
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ﬁefy.fine characteristic setting. According to the present
I s changed on the basis

when the rated current

decrease in the connected | oad w thout
troubl esome operation of the setting smntch
elimnated and a circuit breaker capable of

i t'sel f,
can be

conplicated and

erroneous setting can be provided at | oyyjgosts.
15 and 16, a second

Referring now to Figs.
i nvention will be described.
breaker according to
Fig. 16 is
15 circuit breaker.

Fi g.

25 the second enbodi nrent of the present
a graph showi ng del ayed-action characteristics of the Fig.

15 enbodi nent,
of an increase or
~exchanging the circuit breaker

SeIp FHE |%mnt
enbodilment BEPL
15 is a front view of a circuit
i nventi on.

fit

FIG.14
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=17 In the present enbodinent, there are provided two
: kinds of setting nodes. In a first node, the setting function by only a
-Yated current setter 12 is allowed for the user and in a second node,
“setting values of other 5 parameters of a del ayed-action characteristic
whi ch are set t hrough that setting function can be reset. In the
pr esent enbodi nent, a setting nDd?%ﬁwitching unit 17 for switching
the setting node is provided on the front surface of a ] .
the node is switched to the first nDdT:JtE§{1§§ settin§iﬁ§%§§$g%£§%gggé;}
for the user is limted to only t'h current getter
for other paraneters of t he del ayed-action characteristic, setting
val ues at these paranmeters corresponding to a set rated current are

limted CHANGEOF RATED  SHORT TIME-DELAY
CURRENT SETTING REGION

LONG TIME-DELAY INSTANTANEOUS
REGION | REGION

|

1

g
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to values for a greatest conmon neasure |ike general load, 15 which allows

the values to be changed in accordance with I ndependent specific ”705_
coefficients as in the case of the first enbodi nent.
When the node is switched to the second node, the setting val ues of
other paraneters of the delayed-action 20 &nbstititersheetc IhiAsgustd IBL i n
accordance wth the set rated CU”QHO can be reset. As
shown in Fig. 16, coefficients for the resetting are different from
those for the first node but the resetjegnglis effected with the .
coefficients fixed toy. 25 In an alternatjiZgy|like the first node, .the
resetting may be effected with coefficiers s~whiCh are so changed as to
have i ndependent specif{ic val ues. %%
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18 Since the two setting nodes are avail able, the - sinple

characteristic setting as in the first enbodi nent can be effected while
permtting a general load to be dealt with. 5 Any one of the
two setting states can be i ndi cated on g gefifte $heBEle 3DVALYNsD] 997

i ndi cator 18 provi ded on the front surface of the circuit breaker

cabi net . Thi rd Enbodi nment 4/10 Referring nowto Fig. 17, a
third enmbodi nent of 10 the present invention will be descri bed.

Fig. 17 is a front view of a circuit breaker according to the third

enbodi mrent of the present invention.
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I'n the present enbodi nent, conditions which cannot be dealt with by the
sinple setting function as in the first 15 enbodi nent can be handled. . In

t he present enbodi nent, there are provided as shown in Fig. 17 a rated
current setter 12, a short tine-delay setter 13 and a long time-

del ay setter 14 and switching between the sirfubstitute shestacBOrAggust $997i ng
and characteristic setting for 20 individual paraneters can be carried out

by a short-circuit switching unit 1%10In the present enbodi nent, by
operati ng the short-circuit switching unit 15, other paraneters of a
del ayed-action characteristic (short tine-delay setting par anmet er and
|l ong tinme-del ay setting paraneter) can beF|é justed independently
par anmet er by paraneter by neans of the setters as in the case of the
prior art.
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¢

f9 More particularly, when the short-circuit swi t chi ng

unit 15 shown in Fig. 17 is turned off or di sconnect ed, del ayed-action
characteristic control is . carried out by setting values obtained by
the short tine- 5 delay setter 13 and the long tine-delay setter 14.
When the short-circuit switching unit 15 is Substituterebleein- 30 Auguscie8dy
the short tine-delay setter 13 and Iong time-delay setter 14 is
short-circuited so as to kill t hes&/¥unctions, so that the _
del ayed-action characteristic 10 adjustmenf.in whi ch the short time-limt
setting and the | ong tine-delay settingj2tejautomatically determ ned
in relation to the rated current settinfyhiy lthenrated current
setter 12 in accorgearee—wijth specific coeffi %Qms
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det er mi ned by the maker is carried out to fulfil the 15 setting function
of the first enbodinent.

short-circuit sw tching

state indicator
CLAI VE: 1.

representing | oad

lines 5 of a plurality of phases,

16.

The on/off state of the

unit 15 can be indicated on a short-circuit

20

A circuit breaker havi niSubstitotd sheet 988! August 1997
processing unit for detecting and anplifying | oad anal og

signal s current anl(g(gl

current

ng through electric circuit

to digital
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digital signals and a digital signal processing unit for. causing a
tripping device to trip on the basis of the

converted by the A/ D converter digital signals so as to obtain a
predeterm ned 10 del ayed-action characteristic and so as to set

control |l abl e paraneters of the del ayed- &Substituthgheet €80sAugust 1997
characterized by conprising: setting neans for variably
setting only one r epr esen?/ifig of
an paranmeter a rated val ue current within

for 15 operation start controll able paraneters of the del ayed- acti on
characteristic and precedently fixing the ot her controll abl e
paranmeters of the del ayed-action charagteristjc to correspondi ng :
predet erm ned val ues in accor dance V\Aﬁ@‘e‘idlt ed | oad current val ue.
20 2. A circuit breaker having an anal og signal processi ng. unit
for detecting and anplifyi Ngq %fﬁ?rﬁ?ﬁt@ flowi ng through electric

circuit lines of a plurali tyC RRENT SETTING

e

COEFFICIENTS «,8,m,nk
AND | ARE SPECIFIC

OPERATING TIME

(3] -3 O G, VALUES CONFORMING
mit [ : TO RESPECTIVE

; RATED CURRENTS
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phases, A/D converters for converting the detected anal og signals into
digital signals, a digital signal processing 25 wunit for causing a

tripping device to trip on the basis of the digital signals so as to
obtain a predeterm ned del ayed-action characteristic and setting nmeans
for setting Substitute sheet - 30 FRYUIENEST
SHEET 21 control | abl e paraneters of
t he del ayed-acti on character- isticuvq aracterized by conprising:

a swtching unit for performng sw tching between first and second
nodes, 5 ' said setting neanF:pegianP del ayed- acti on
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R —
- characteristic setting function for varlably setting only

representing one pﬂmm“mu“ﬁm]la& Hol ng a rated val ue of an’
current operation ther controllable éns
of the del ayed-action cHar&ctkri%tic i'n adyanc8ubstitutesheg! M
predet erm ned val ues in accordance with 2 the rated Ioad current val ue

when the node is swtched to the first node and for resetting EP ast
one of the fixed val ues of the other controllable paraneters of the

a -~ del ayed- actuagmscharacteristic set through a del ayed- 15 action
characteristic setting function when the node is switched to the
second node. 1. 3. A aireuiuibrexieak draning mp Anavg (fg-gS'iaé-nal
processing unit for detecting and anplif | oad currents | o

t hrough el ect ri PFOSESHIRS HRES SPradﬁFﬁ?g+nga%@ anpl hhakRg %R#%%g

ters
S

f_or_ converting t:sl:l.I %nﬁt eWowzﬁgg%rgug tglgcgrzt.glcx. &nﬂ ﬁianne

digital signal ~

5 of a plurality of phases, analog to digital (A/D)
converters for converting the detected analog signals into
digital signals and a digital signal processing unit for.
causing a tripping dev1ce to trip on the basis of the

converted by the A/D converte

eenverted digital signals,so as to obtain a predetermined

10 delayed-action characteristic and so as to set controllable
parameters of the delayed-action characteristic,
characterized by comprising:

setting means for variably setting only one

Iepresenting
parameter, representative—of a rated—%ead—eaffeaﬁuvalue upen

15 operation staré?%ggiggugg;trollable parameters ef the
delayed-actioﬁ characteristic and precedently fixing the
other controllable parameters of the delayed-~action |
characteristic to corfesponding predetermined values in '
accordance with the rated load current value.

20 2. A circuit breaker having an analog signal
processing unit for detecting and ampliffing load currents
flowing through electric circuit lines of a plurality of
'phéses, A/D -converters for-cohverting the detected analog
signals iﬁto digital signals( a digital signal processing

25 unit for causing'a tripping dev;ce to trip on the basis of

the digital sighals SO as to obtain a predetermined

delayed-action characteristic and setting means for setting
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processing unit for causing a tripping device to trip on t he basis of
the digital signals so as to obtain a predet erm ned del ayed-action

characteristic and set 25 controllable paraneters of t yed] n
characteristic, characterized by compriging: S_Q§Hﬂﬂgjijﬁﬂ;s§éﬂl_gfé%§it

neans and 22

settlng funCtISﬂnFSPngg$§B§9Q§é%Pgﬁa 8§|§%?dd%&%b%ﬁ act;%ﬂ?&%%%%%% |ng
opor il on st ?E gseﬂhhggcﬁeE§Egﬁ b leﬁpggﬁ%fn§qdelayed action current

operation star frxrn con

characteristic in advancg EQl@éﬁiﬁépﬁﬂﬂtngo* pelFesal agMshad chainde becveen
accordance with the rated | oad

first and second modes,
3 said setting means having, eié délayed¥éction
| characteristic setting function for variably setting only
IED resentxng

one parameter sep*esea%a&&ve—eé a rated lead-euzrent value
of an
upen operatlon start and flxlng other controllable
parameters of the delayed-action characteristic in advance

10 to corresponding predetermined values in accordance with
the rated load current value when the mode is switched to
ﬁhe first mode and for fesetting at least one of the fixed
values of the other controllable parameters of the
delayed-actlon characteristic set through ; ehe delayed-

15 action characteristic setting function when the mode is
switched to the second mode.
3. A circuit breaker havxng an analog signal
processing unit for detecting and amplifying load currents
flowing through electri¢ circuit lines of a plurallty of

20 phases, A/D converters for converting the detected analog
signals into digital signals and a digital signal
processing unit for causing a tripping device to trip on
the basis of the digital signals so as to obtain a
predetermined delayed-action characteristic ‘and set

25 controlléble parameters of the delayed-action

characteristic, characterized by comprising:

short-circuit means; and
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current when said short-circuit nmeans is turned on and for vari ably

settrng the rated | oad current value upon operation start and the other
control |l abl e paranmeters of 10 the del ayed-action Qharacteriséic Whﬁﬂgéaid
short-circuit means is not turnedgff. Substitute sheet - 6 Apri

a

setting means having“egé delayed-action

characteristic setting function for variably setting only
: representing ' -

one parameter representative-of a rated lead—current value
of an N current .

upen operation startkand fixing other controllable
5 delayed-action characteristic in advance to corfesponding
predetermined values in accordance with the rated load
current when said short-circuit means is turned on and for
variably setting the rated lcad current value ubon
operation start and the other controllable parameters of
10 the delayed-action characteristic when said short-circuit

means is not turned-off.
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