FIELD OF THE INVENTION The present invention relates generally to an
electric shock prevention residual current circuit breaker. More
particularly, the present invention relates to a no-current-contact electric
shock prevention residual current circuit breaker that is controlled by a
digital logic microcontroller and can protect against current leakage,
overcurrent and short circuit. In addition, this no-current-contact electric
shock prevention residual current circuit breaker is designed to provide
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BACKGROUND OF THE INVENTION

In comparison with similar models of current residual current circuit breakers in the
world, the present invention consumes less power, has a slightly higher manufacturing

cost, but is no larger in size.

The current residual current circuit breaker was put into use half a century ago, and it has
been brought into the high-tech era through continuous improvement in its structure and
breaking capacity. However, its main functions are still imperfect and its flaws include
that it is not able to provide protection from a variety of electric shocks that can likely
occur to a person from electrical accidents caused by disconnected ground lines (due to
loose or broken connections) in a controlled circuit, and by hot ground line or hot neutral
line, misconnected neutral lines with the phase lines, misconnected single phase with the
two phases, and over-voltage, nor can it provide protection in advance against electric

shocks without contacting electric current.

Protection provided against electric shocks only after contact with an electric current is
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shocks without contacting electric current. Protection provided against
electric shocks only after contact with an electric current is Page 1 of 23
an incomplete protection because the person is surely to suffer some level
of injury, whether it is minor or severe. Protection against electric shocks
without contact with an electric current is an improved protection. Since
no electric current passes through the body, no bodily harm is done to the

person. Complete protection is certainly an improvement over i
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wleldetricishaakrwithewtrecontact with an electric current is the digital logic
microcontroller that is original to this invention. It consumes little power, is
small in size, is easy to install, and is inexpensive to produce. Therefore,
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current, that can be caused by various electrical faults such as
disconnected ground lines (due to loose or broken connections) in a
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connections) in a controlled circuit, hot ground line or hot neutral line,
misconnected neutral lines with the phase lines, misconnected single
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thJ@&gHSb%rga{%@fﬁg&ilaﬁgee%@ﬁwﬁ]%hlts such as disconnected ground lines (due to
loose or broken connections) in a controlled circuit, hot ground line or hot neutral line,
misconnected neutral lines with the phase lines, misconnected single phase with the two
phases, and over-voltage (these types of electric faults are referred to hereafter when
necessary, as the electric faults caused by "disconnected ground lines, etc."), in a

controlled circuit, is a very reliable measure for electrical safety.

The intelligent protection against electric shock without contact with an electric current,
that can be caused by various electrical faults such as disconnected ground lines (due to
loose or broken connections) in a controlled circuit, hot ground line or hot neutral line,
misconnected neutral lines with the phase lines, misconnected single phase with the two
phases, and over-voltage (these types of electric faults are referred to hereafter when
necessary, as the electric faults caused by "disconnected ground lines, etc."), in a

controlled circuit, is a very reliable measure for electrical safety.

This is because even if a residual current circuit breaker (of the type currently used
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necessary, as the electric faults caused by "disconnected ground lines,

etc."), in a controlled circuit, is a very reliable measure for electrical

safety. This is because even if a residual current circuit breaker (of the

type currently used Page 2 of 23 around the world) is installed, it can not

replace the protection provided by a properly connected ground line.

Without the protection of the properly connected ground lines, the circuit
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provide protection only after contact with an electric current and an electric

shock. That is why the developed countries such as America and Japan
Adgseshngtéoudasa analysis conducted by the relevant institutions in America, Japan and

China, most electric shock fatalities and electrical fire accidents are the result of
disconnected ground lines (due to loose or broken connections), hot ground lines or hot
neutral lines, misconnected neutral lines with the phase lines, misconnected single phase
with the two phases, and over-voltage. These electrical accidents are the protection "blind
spots" of the residual current circuit breakers currently in use today, which do not provide
protection or provide protection only after contact with an electric current and an electric
shock. That is why the developed countries such as America and Japan began to use
current operational type residual current circuit breaker in the 1960s. However, there are

still numerous electric shock fatalities and electrical fire accidents that occur each year.

While grounding protection is essential, the current technology can not guarantee the

effectiveness of the protection devices via connecting ground lines.

Therefore, only by designing an electric shock prevention residual current circuit breaker
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current operational type residual current circuit breaker in the 1960s.
However, there are still numerous electric shock fatalities and electrical
fire accidents that occur each year. While grounding protection is
essential, the current technology can not guarantee the effectiveness of
the protection devices via connecting ground lines. Therefore, only by
designing an electric shock prevention residual current circuit breaker
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by a digital logic microcontroller, that in addition to providing current
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electric shock, or unable to provide protection against electrical
Another object of the present invention is to design a no-current-contact electric shock
prevention residual current circuit breaker that provides a new intelligent protection that
can provide protection before contact with an electric current, and can provide protection
in advance, thus eliminating the flaws of the residual current circuit breakers in use in the
world today. These flaws include providing protection only after contact with an electric
current and suffering an electric shock, or unable to provide protection against electrical

accidents caused by "disconnected ground lines, etc." in a controlled circuit system.

Yet another object is to provide a new generation of no-current-contact electric shock
prevention residual current circuit breaker that consume less power, are no larger in size
and cost only slightly more than the residual current circuit breakers currently in use in

the world.

TECHNICAL SCHEME OF THE INVENTION

The present invention comprises mainly: a digital logic microcontroller A, fault sensor
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accidents caused by "disconnected ground lines, etc." in a controlled

circuit system. Yet another object is to provide a new generation of

no-current-contact electric shock prevention residual current circuit

breaker that consume less power, are no larger in size and cost only

slightly more than the residual current circuit breakers currently in use in

the world. TECHNICAL SCHEME OF THE INVENTION The present

. iInvention comprises mainly: a digital logic microcontroller A, fault sensor. .
Clr%bgﬁf&ﬁ%ﬁ%ﬁ?%r&é&ﬂﬂh% etic ‘B}fﬁg&r%’é?ﬁ(f ClBR U HasR et cirovit
PECiadis Ext gfevnddpoadiiguicRerafhadsahakcorresponding members F,

and others. Among Which: 1. Digital logic microcontroller A includes first

tier circuit al; second tier circuit a2; logic processing circuit a3; precursor
AmincgiiVadsland digital generating circuit a5. 2. Fault sensor circuit B
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groun e, etc. " 3. The electromagnetic trip circuit C includes rear
Prehesitg civcyit el; rienstecaioriigActied thpidbginsrenng cirewtvwdltage

supply circuit D includes voltage reducing capacitor C1 filter capacitor C2,

diode D1, diode D2 and voltage-regulator tube Dz. 5. The ground line
2. dirtlit EESRicIeiERE taBnérglysieiel PEags pnspatciha b obrsefstie CHevSilyg; of
"d RPShEENRE NGRS & /A Set of corresponding members F includes

close or open circuit assembly Fl; the input terminal F2; output terminal

F3; switch handle F4; overcurrent and short circuit trip device F5;
3. UyBamitrerntaett tiiptaticuaaniachidés aveidingnareidauice; 8d leakag@agnetic

.experimental circuit F9; and housing F10. The operating principle and
m}i’jéfdllﬁﬁw%zof sectional circuits and their connections in the

4. Low voltage supply circuit D includes voltage reducing capacitor Cl1, filter capacitor

C2, diode D1, diode D2 and voltage-regulator tube Dz.

5. The ground line circuit PE includes a metal plate PE terminal at the bottom of the

housing; and connecting wires.

6. A set of corresponding members F includes close or open circuit assembly F1; the
input terminal F2; output terminal F3; switch handle F4; overcurrent and short circuit
trip device F5; dynamic contact F6; static contact F7; avoiding arc device F8; leakage

experimental circuit F9; and housing F10.
The operating principle and diagrams of sectional circuits and their connections in the
present invention are described below in the preferred embodiments of practice of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a sectional side view of the present invention.

FIG. 2 illustrates an electrical schematic diagram showing the present invention.
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present invention are described below in the preferred embodiments of
practice of the invention. BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a sectional side view of the present invention. FIG. 2
illustrates an electrical schematic diagram showing the present invention.
Page 5 of 23 FIG. 3 illustrates a schematic diagram showing the internal
structure of digital logic microcontroller A of the present invention. FIG. 4
illustrates an electrical schematic diagram of the first preferred .. :
PG T o (e B AL RURR U P B PR S B BlE ftl logic
misehemeailt:dingram pftheatsecantbpreferred embodiment of the present
PiDYERHONA EIC, O llstrates,an sledirical schamatic diagram of e A, or e
preferred embodiment of the present invention. . [ Mlustrates an
preslgttnicahsohematic diagram of the fourth preferred embodiment of the
anf%S%ﬂgﬂ%%“{jﬁ)Qreaﬁlﬁ'écﬁ?m%%ﬁ%ﬁ'%&gfe&'ﬁﬁ Dé%'ﬁ%'&f !a%’t\)lodiment of
reflerre_d mbodiment 1: The preferr% embodiment is a three-phase
theapsegephivisbtiemrrent-contact electric shock prevention residual current
FIGIE i RreRKe(ENRHRER: dbithAt URENKPED RO RRGHicaSEhGMalCof the
diagram is shown in FIG 4. The preferred embodiment comprises digital
ProgRjiEImieRBeBntroller A, fault sensor circuit B, electromagnetic trip circuit
FIG. Janvelirge s uRRliGal R¥eHAHRAS SHPRIY CiFeUb i th PRunklingnebatent of
PE, and a set of corresponding members F. The circuit components and

the Bt iBMLHP e present preferred embodiment are as follows:

DETAILED DESCRIPTION OF THE INVENTION

Preferred Embodiment 1:
The preferred embodiment is a three-phase electronic no-current-contact electric shock
prevention residual current circuit breaker (five lines: LI1+L2+L3+N+PE) and its

electrical schematic diagram is shown in FIG 4.

The preferred embodiment comprises digital logic microcontroller A, fault sensor circuit
B, electromagnetic trip circuit C, low voltage supply C, low voltage supply circuit D,

ground line circuit PE, and a set of corresponding members F.

The circuit components and connections of the present preferred embodiment are as

follows:

1. low voltage supply circuit D comprised voltage reducing capacitor C1, filter capacitor
C2, diode D1, diode D2, voltage-regulator tube Dz, in which one end of C1 is connected
to the phase line L3d, the other end of C1 is parallel connected with the anode of D1 and
the cathode of D2; the cathode of D1 and the anode of C2, and the cathode of Dz are
parallel connected to become low-voltage power supply V+; the anode of D2, the cathode
of C2, and the anode of Dz are parallel connected to become low-voltage power supply

V-; V+ is connected to a+ of digital logic microcontroller A, and V- is connected with a-
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1. low voltage supply circuit D comprised voltage reducing capacitor C1,
filter capacitor C2, diode D1, diode D2, voltage-regulator tube Dz, in
which one end of C1 is connected to the phase line L3d, the other end of
C1 is parallel connected with the anode of D1 and the cathode of D2; the
cathode of D1 and the anode of C2, and the cathode of Dz are parallel
connected to become low-voltage power supply V+; the anode of D2, the
cathode of C2, and the anode of Dz are parallel connected to become

of RyinviielsR AW sup prEaody Wi dbitri dsr agnascisddiinssgal line Nb.

microcontroller A, and V- is connected with a- Page 6 of 23 of A; V- is also
a shared "-"electrode which is in turn connected with neutral line Nb. 2.

2. LeakagsessBi¥otIESHILR biNid bR OSAS SHENE S B0 RBSiisedo-sequence current
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counguiddd Towdidogumelcled ground lines, etc. in fault sensor circuit B
comprises coupler w, capacitor C3 and capacitor C4, and in which one
end of C3 is connected with output Ld of the power source phase lines,

3. relgte sanarciCBidAirsr garanaresdrzreted Witks CAcant fivdinseaieadtedt B
co}ﬂﬂhs%é‘(ééu&fe}“’“ﬂ%gp%&‘ﬁo? ey capgciedvitiiNg Qfiils P&%%EPBP% is

neutral lines, and the end 3 of w is connected "with the input end a21 of

comngcseekayith tarRwchit abthndeer 4a35s BhashiHaetedhwithanged @hCads first

pafhllBle@Jdﬁ@'Miéw wikaUit L Laparapiisesn st ariSCR AN sARAGHAT &E, 1 of w is
which SCR anode is connected with end 1 of c2, SCR cathode is

coppghehHWNA i Beats™ surnbenee] dsssetd dn i gagd 1 is connected

wigoteeigd with 1be ety tefdpe cgrsarcaincadt adl amd £0d &f i€6dsnected with
. conngctzezd with SCR control gate and the other end of C6 is connected

1n1wﬁﬁn a

4. Rear driving circuit ¢l comprises thyristor SCR and capacitor C6, in which SCR
anode is connected with end 1 of c¢2, SCR cathode is connected with the shared “-”
electrode, and SCR control gate is connected with the output of precursor circuit a4, one
end of C6 is connected with SCR control gate and the other end of C6 is connected with

the shared “-” electrode.

5. Electromagnetic trip device c2 includes diode D3 and follow-current diode D4, and in
which, end 2 of ¢2 is connected with the cathode of D3, the anode of D3 is connected
with the L3d of the phase lines, end 1 of ¢2 is connected to SCR anode, the cathode D4 is

connected with end 2 of ¢2, and the anode of D4 is connected with end 1 of c2.
6. Overcurrent and short circuit trip device F5 comprises F51, F52 and F53, and in which

one end of F51 is connected with L1b of the phase lines, the other end of the F51 is
connected with L1c of the phase lines, one end of F52 is connected with L2b of the phase
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the shared "-" electrode. 5. Electromagnetic trip device c2 includes diode
D3 and follow-current diode D4, and in which, end 2 of ¢c2 is connected
with the cathode of D3, the anode of D3 is connected with the L3d of the
phase lines, end 1 of c2 is connected to SCR anode, the cathode D4 is
connected with end 2 of c2, and the anode of D4 is connected with end 1
of c2. 6. Overcurrent and short circuit trip device F5 comprises F51, F52

. and F53, and in whic e end of F51 is connected with.L1b of the ph .
hnﬁ%ﬁé}fﬁﬁé@&f?&r &g %ﬁﬁg Respnoceisi et e LAE S sspﬂagsf}fﬁa‘ff% is
conme teddvithASH is CBfh aate chwviithé2éndf dh& jthaseorhagie d7tof[232 lofabe phase
. and the other end of F52 is connected to L2c of the phase lines, one end

hng?'FSS Is connected with L3b of F53 and the other end of F53 is
connected to L3c of the phase lines. 7. One end of ground line PE is led

Lsc . 7. One end of ground | N
7 B R R e A B g

b2gothéissottaeatet treundukngg. Vihethdicshin aseé isheoimsatedf withisnfisedplefe PE
teriifa@RYRD de REY HBdRuhG NG Birse lﬁcyggitﬁlélf%Y_ SYBEM: Vel to the

fixed to the grounded ground [ine under the "T-T" electricity supply

grawndelineoP Nixadlen the 'qidfied gherifgithesrplt srsisepedtddiyixed to the

gréliRudeshAadithe QHiRKt iR fixed toibameaials pusiRgRIthe Mtahiams the
of a controlled electric equipment, 8. Leaka%ve testing circuit F9 comprises

quplifiedosrrind dingg dhistsg Rimier s gonndsdvans hsneand srirsd to the metal

hoGoinpected wihILRZnefdhe phasadinesdand dheimthear.end is connected to
one end of the switch S, and the other end of switch S is connected with

Nb of the neutral line. 9. The input terminals F21, F22, F23 and F24 are
8. ieapegtivalynporinedt & withprikesottheorhdsekiige t¢?a ol lpRasedlineyhich
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are respecﬁveﬁl conneclte with 8 8 ?ﬁe
one end of the switch S, and the other end of switch S is connected with Nb of the neutral

line.

9. The input terminals F21, F22, F23 and F24 are respectively connected with L1a of the

phase line, L2a of the phase line, and Na of the neutral line.

The output terminals F31, F32, F33, and F34 are respectively connected with L1d of the
phase line, L2d of the phase line and Nb of the neutral line.

Operating Principle of the Preferred Embodiment 1

When in use, first pull the switch handle F4 to the*“on”position. If there is no current
leakage such as a loop current leakage, or electrical faults caused by the “disconnected
ground line, etc.”in a controlled circuit at the time, dynamic contact F6 is pressed tightly
to connect static contact F7 to allow the power supply line to transmit electricity normally
in the controlled circuit.

Example 1-1, when a loop current leakage in a controlled circuit occurs, the device trips
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phase line, L2d of the phase line and Nb of the neutral line. Operating
Principle of the Preferred Embodiment 1 When in use, first pull the switch
handle F4 to the"on"position. If there is no current leakage such as a loop
current leakage, or electrical faults caused by the "disconnected ground
line, etc."in a controlled circuit at the time, dynamic contact F6 is pressed
tightly to connect static contact F7 to allow the power supply line to

smit electricity normally in the control d CII‘C it. el-1,w
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Example 1-2, in the case of electric faults caused by a disconnected
ground line in a controlled circuit: Under normal conditions, there is no

Exaraelfid potéhti aﬁﬁf@r@%@@%fwqum%ﬁf’el@énwﬁw@mdurbéle in a

comtfo R BRutraILINE Na ARt DESWERBnIhEIGRITD.nWheR the syl lned&de or
connected with ground line PEN under the "TN-C- S" electricit supply

veRy s, dHiFISESnRECEE WA A Grdiitfd fifie ithidtetiEr T Hecthinetween

theS"é@@ﬁ[’SMfdﬁlfﬂe @ dsRPHneP' s whlaawuaimg%@mmme PR® thatdSthe “TN-C-

eated| nded. When the electric faults caused discopne teg
SRR e DR AT 0TSSR TR GBE KRS 1T -7
eleetacirgcsuq)hagg/ﬂteno@pIﬂrcmnéaedmthclreqﬁdmﬂieﬂ theudis tannieatedepeatedly

eI R OUIete THia Nl e e wolinge soueles [ SPIAICET. e

circui processing circuns a brecurstr circuit 64
groaad Um/mgsmmdetdl Vdndlfinaﬂg/tmtbd:elmgbwiagnﬁetnpttqgajwmpﬁr aneffigensor

mr%ﬁf?b%f %e disconnected ground line and others. This high electric voltage couples
to second tier circuit a2, to logic processing circuits a3, then to precursor circuit a4, to
rear driving circuit cl, and finally to electromagnetic trip device c2, and it sets off the
device to trip and disconnect. The entire operation takes 0.2 to 1 second. This time is
adjustable. Thus, within 0.2 to 1 second of when an electric fault occurs, the device can
automatically eliminate in advance the electric accidents resulting from the disconnected

ground line that may cause bodily injury or death by electric shock.

Example 1-3, in case of electric faults caused by a disconnected ground line in a
controlled circuit: Under normal conditions, there is no electric potential difference or
very little difference between ground line PE and neutral line N, and between‘earth.”

However, when repeated short circuits occur between the phase lines and the neutral lines
(under the TN electricity supply system), or when relatively large electric leakage occurs
in other electric circuits, electric faults occur (it is quite dangerous because the housing of
the electric equipment becomes hot under the TN electricity supply system). There is a

high electric voltage between the ground lines PE, neutral line N and “earth” when an
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device to trip and disconnect. The entire operation takes 0.2 to 1 second.
This time is adjustable. Thus, within 0.2 to 1 second of when an electric
fault occurs, the device can automatically eliminate in advance the
electric accidents resulting from the disconnected ground line that may
cause bodily injury or death by electric shock. Example 1-3, in case of
electric faults caused by a disconnected ground line in a controlled circuit:

Under normal conditions, there is no electric. potential difference or, very .
CISIS LANCED el PSh SR B R QUBANMEHS, U 1eads 16 4 high
cldoatweeiigarth. cobfderevesf wdigorrepeadtes shivthcidinsibaeted betweleline and

otﬁgr%.pﬂ?sgi’lgjﬂeﬁﬁeac?rg tQ‘Sl{‘ EIéItE:%lu” eeFSt (%Q%?nr th%rTé\llrglll‘letcgriCi% ?(l)Jé?Q Igr cessing

system?, orwhen re atwe% larg glectric 1ea age occurs n otherel e

circintuits, eheotrio fatdtsmocwifuis gditeadangerbusizecause the howsifigadfy to
t ] [ t - r T € I

1R SIHIE SHYBME HAder g LN -Bleclig! 1

: esé;‘/s"ter% e dri ey ‘%ié%e ”gﬁecm‘?r?é%%ti‘ta%% Cétwgce{: t ge%g r]‘o%"ﬁ%@gnpcﬁ?“p etes

witew ) tink scand aedrbg tviserambe PHYyGlof g aladticOdun beecrsddfevhen
an Q&R gravRdtine- hbighigh vallage st legdaiqition flesite gﬂ!t@&%tric

in coupler w of sensor circuit b2 of the disconnected ground line an
acgfeats. rTHBtMg HslBctribaoayaddup| o sp tidodiyuitapy teriggath by
cldRFAERARSHNY circuit a3, then to precursor circuit a4, to rear driving circuit

cl, and finally to electromagnetic trip device c2 which trips and

disconnect. The entire operation completes within 0.2 to 1 second and
Extigpliine-sambenadjustedctfidusulvitinted oy lasaconddfaviies: amedeattamal

fault occurs, the device can automatically eliminate in advance the electric
cond iR FE ey AR S PO BN TITESRAE rcly C e SBRRFfrtsiy 67" the
neatedthayNeladtrie ghoakd Examip)add betiveasteofteletinedactlia bauseaday line

a hot tral line: U r normal .conditions, there is nq electric potential
e R ) A B R R TR o one
phgs@limdlihs'elEEr,gandltmtwlwn_s'!e%frch.‘f&ﬂbw@adrrcadnpclnetmwabdheet%dleﬁf&mence
be{)&%&%@ Q&6 FARKNRIVALIING iR sscannesiet- Wi Re ANARR PSS njury

and death by electric shock (it is quite dangerous because the housing of the electric

equipment becomes hot under the TN electric system).

This high voltage also leads to a high electric voltage in the coupler w of the sensor
circuit b2 of the disconnected ground line, etc. The high electric voltage couples to the
second tier circuit a2, to the logic processing circuit a3, then to the precursor circuit a4, to
the rear driving circuit cl, and finally to the electromagnetic trip device c2 which trips
and disconnect. The entire operation completes within 0.2 to 1 second and the time can be
adjusted. Thus, within 0.2 to 1 second of when an electric fault occurs, the device can
automatically eliminate in advance the electric accidents resulting from a hot neutral line

that may cause bodily injury or death by electric shock.
Example 1-5, in the case of faults caused by a misconnect of the neutral line with the

phase lines in a controlled circuit; it operates similarly as in the case of hot neutral line

faults. Within 0.2 to 1 second of when an electric fault occurs, the device also can
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phase is missing from three phases. Such faults lead to an electric
potential difference between the neutral line N, the ground line PE and
"earth", which can cause bodily injury and death by electric shock (it is
quite dangerous because the housing of the electric equipment becomes
hot under the TN electric system). This high voltage also leads to a high
electric voltage in the coupler w of the sensor circuit b2 of the

disconn ground line, etc. Th h electric volt uples to the
G B Liittcad 18VHEIdhRTHS é@éiﬂ eatsctﬁf%%naq Ayt neutral line

thqnﬁﬁeymrs@tmdutyaﬂﬂtfy dthegahbgréldogicishodkel, and finally to the
electromagnetic trip device c2 which trips and disconnect. The entire
operation completes within 0.2 to 1 second and the time can be adjusted.

Exﬂmpba \lviﬂtimalﬁetoaiesettﬁndtm:a\ﬂsedl ‘ayt elsoiric fduakeonusrepibhe dathcthe two

phf&dd naaét%%tet Stim pate Cause %(?f‘él?CtE'?na&l%'%Qég ciL!'ﬂ”Qtral line

rom a ot neutral |ne that ma njury or death by electric
faw ko Skick xdgpipieall Bulils gracasenstfbuivsienasatdly evarisdmsaathichtpen very

IikBSUSRh ML IG RRSENRGS HhR R anH QiR HREWHtPRRIGIES SHINIAKhin

as in the case of hot neutral line faults. Within 0.2 to 1 second of when an

0.Ztedtsecradiobpdigrssipl desiie adls earirPhgrescpf P3oativhsancapymatically

cliflinaiRatedvasvances theelaetisAceidents mwﬁ%&mma Bt Reual i ths
that may cause bOdI?{ %%lury or death by electric shock. Example 1-6, in

by rlecteshgrkanese Bi£s single phase misconnect with the two
phases under a controlled circuit, it operates similarly as in the case of hot
neutr ults. Su h electrical faults ener te nearl tWIC s mu
Aol I CHEAH S Ty o SR o 8t ehLcod G Rease
twantcausaliite -plitisi) antevi@econds.ewtliated. ﬁltodh\aeeoﬁdloﬁ\ﬁmmmand

eIectrlc faults cur the pres |nvent|on c atically elimin te in
o AR R R S R, AL AL TR 0 v
prmieetths bwrabeutgcalshdtskmdceMthcalemtesaEwam@le 1-7,in the case of

electric faults caused by the overcurrent of the single-phase,

Preferred Embodiment 2:
The present preferred embodiment is a single-phase electronic no-current-contact electric
shock prevention residual current circuit breaker (three lines: L+N+PE). Its electrical

schematic diagram is shown in FIG 5.

The device of the present preferred embodiment comprises the following components:
digital logic microcontroller A, fault sensor circuit B, electromagnetic trip circuit C, low
voltage supply circuit B, ground line circuit PE and a set of corresponding members F

and others.

The electric circuit diagram of the present preferred embodiment and its connections are

as follows:

1. Low voltage supply circuit D comprises voltage reducing capacitor Cl1, filter capacitor

C2, diode D1, diode D2, voltage-regulator tube Dz; in which, one end of C1 is connected
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two-phase or three-phase, and short circuit etc, related trip devices F5 1,
F52 and F53 and others generate relatively strong electromagnetic
attracting (repelling) force to provide protection by tripping and
disconnecting the electrical system. Preferred Embodiment 2: The present
preferred embodiment is a single-phase electronic no-current-contact
electric shock prevention residual current circuit breaker (three lines:
.L+N+PE). Its electrical schematic diagram is shown jn FIG 5. The device
il 3865&%% wg&%ﬂ%e&ﬁaﬁ@ﬁf@?bﬁéfnmgtﬁ#e%hémﬁa%%n%%ﬂeﬁﬂézthe
catfligitabloDt; mhicredonicotleDA, faclisetisof Cizcatit Bhelechaivagietiarisiparallel
circuit,C, low voltage supply circuit B, gr line circui nd a set of
co e B S R B R e P e
angtbsembpeafe Pediembadicheotrant d sccbemmactidrslave vakafgd puvgerisupply V-;
volt ) .circuit D. IS cing.c itor ilter.
il Qi o
A;sonasghel e is ehstiodeandFagehen eppBetsthiHareutisbinedNshd the
other end is parallel connected with the anode of DI and the cathode of
D2; the cathode of DI, the anode of C2 and the cathode of Dz are parallel
2. EoakrgaegiPbeEEHIE NOIVBRHGE HOWEH Stib Sy COmPiHE e s SDEetsurrent

trafSHHIOCIS of Cdadidd theAaasied; De Rigdharigl apRnectaditi-aaome tRe go
low-voltage power suppl¥ V-; V+ is connected with a+ of digital logic

7 - g
thritigPolsnirisiftie Aokinf V1 igledageagtizithindipe: A; Vindingerafidrdy connected

with"alpeiredaiandat isfthien cenoeectiad Withingugalding Ndodnkaakagehe shared
sensor circuit b1 in fault sensor circuit B comﬁris_es_zero-sequence current

“traflsfiieder I s 0t s Sripuingrd WlklieHnpmgsaflend thpgther end of

cweubdinedNe pitlippghdhe middle hole of T electromagnetic winding,
T winding end 1 is connected with input terminal al of first tier circuit, T

winding end 2 is connected to the shared
3. Sensor circuit b2 of the disconnected ground line in fault sensor circuit B comprises

(13

coupler w, capacitor C3 and capacitor C4 and others; in which, one end of C3 is
connected with power supply output end Ld, the other end of C3 is then connected to end
1 of w, end 2 of w is connected to power supply neutral line Nd, end 3 of w is connected

to input end a21 of second tier circuit a2, and end 4 of w is connected to input a22.

4. Rear driving circuit ¢l comprises tryristor SCR, capacitor C6 and others; in which the
anode of SCR is connected with end 1 of c¢2, the cathode of SCR is connected to the
shared “-” electrode, and the control gate of SCR is connected with output a4 of the
precursor circuit, one end of C6 is connected with the control gate of SCR and the other

end of C6 is connected with the shared “—" electrode.

5. Electromagnetic trip device c2 includes diode D3, follow-current diode D4; in which
end 2 of ¢2 is connected to the cathode of D3, the anode of D3 is connected with Ld end
of the phase line, the cathode of D4 is connected with end 2 of ¢2 and the anode of D4 is
connected with end 1 of c2.

6. Overcurrent and short circuit trip device F5 includes F51 and F52; in which, one end of
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"-" electrode, and one end of C5 is connected with T winding end 1 and
the other end of C5 is connected to T winding end 2. 3. Sensor circuit b2
of the disconnected ground line in fault sensor circuit B comprises coupler
w, capacitor C3 and capacitor C4 and others; in which, one end of C3 is
connected with power supply output end Ld, the other end of C3 is then
connected to end 1 of w, end 2 of w is connected to power supply neutral
line Nd, end 3 of w i |iconne ted to input end ag of second tier circuit a2,

F5 10 eamor s W I o SRtegf ih st e 2oe 4ng & gndifd fiod 1 connected
w1ﬂomtﬁeﬁdryhtsfﬂtlﬁfﬁ;ﬁhcbammwb%ﬁﬁﬁio@ﬂiﬁiﬁeﬂd\ﬂmﬁhﬂd\ef dradeed] line

i groennﬁec%?gj/\{gtho%rr\gc gnc%{ {\51 e of if?ﬁ IS connected to
Share ctrode, and the conf:roll is' connected with
output a4 of the precursor circuit, one end of C6 Is connected with the

t ted,with.th _
7 'e ec ro 8&1?@&%%%515%%&?{3& {z}et\%:i6 %%?‘lnclgﬂée% %Sg\ééwﬁ%& RO Bt

b2fefidw-diseamediodierDmdihinghibh othed ondfad XS ieenaestad (withaheatisbdelate
PEfeRSini18 @R 88 I3t e HNSHEAWHLR kkentuf the ABABEINGs Beis fixed

cathode of D4 is connected with end 2 of c2 and the anode of D4 is

to gapektdrpViiENeHaderohe2 BN GvaTceMErC P wriN eYidentuip Helicedps the
grénpbiides finh and mdsrihwhich: ane eRtiupagel#al 23 Ko to qualified

connected with L1b end of the phase line and the other end of F51 is
aawﬁﬁem%e&ﬂw%wgee g, BR QR &R 'SRs9 18 Hnmstabegsing

or htbtﬂrwbﬁtetbemeu@iﬁtdtn@i ascttibeqimiand of F52 is connected with Nc
end of the neutral line. 7. One end of ground line PE is led out from the
junction of C3 and C4 in sensor circuit b2 of the disconnected ground

8. lirekipe tothiap enduif FEcisqoiteectertonti, tlmal{ai@tamiages»ﬂ’éttémﬂdatthér- in
th bottom of hou3| en first.in use, the input end of PE is fixed
B R S e L LS iy TS e s g for m i

cofixedictd whid @r@n@leﬁ sgmqlmét,lmei tincleththesd A selachrigity suppbfed to Nd of

hSYSIam1QLis fixed to qualified

9. Input terminals F21 and F22 are connected with La of the phase lines and Na of the

neutral line respectively.

10. Output terminals F31 and F32 are parallel connected to Ld of the phase line and Nd

of the neutral line.

The operating principle of the preferred embodiment 2 is similar to that of the preferred

embodiment 1, therefore it is not described here.

Preferred Embodiment 3:

The preferred embodiment is a single-phase electronic leakage current protection device
without an electric current contact (three lines: L+N+PE). Its electrical schematic
diagram is shown in FIG 6.

The current technology uses the term “residual current circuit breaker” for devices that
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ground line that is repeatedly grounded, and the output end is fixed to the
metal housing or metal frame of the controlled electric equipment. 8.
Leakage testing circuit F9 comprises resistor R, leakage testing switch S
and other; in which, one end of R is connected to Lc end of the phase line
and the other end of R is connected with one end of switch S, and the
other end of switch S is connected to Nd of the neutral line. 9. Input
terminals F21 and F22 are connected with La of the phase lines and Na (ff
PrOKe RLAISH I PERHSLRISK S DM I At ARG TSP P nol have
prqpacdilel optentesbionkd efdltarpiiasatineandMehiohibedreddatlifientThekage

r&ggggltliragﬁcrigciple of the preferred embodiment 2 is similar to that of the
P pre*erre embodiment 1, therefore it is not described here. Preferred

Embodiment 3: The preferred embodiment is a single-phase electronic

I . : : i
T R T en
and peotiuttishitttéaknbie diersders thés teamed esjrelar tifreantati@lic bre slkegk foprent
leAGYICHD @ F@dg:L3 of 23 provide protection against overcurrent and

short circuit. Devices that do not have protective functions against
overcurrent and short circuit are termed current leakage protection

TheHaerEheRFeiRrHer ANRANMLNLHRET P EORRUSFSRUM AT QYIRS overcurrent
protection against gvercurrent and short circuit, and it is therefore it is

angh SRR 5y b £ I8 SRRECP K RASHSE KO Coff R e ARG L e s current

leltevicerotdipprRiased embodiment does not concurrently provide
protection against overcurrent and short circuit, and it is therefore it is
named "no-electric-contact electric shock current

The structural components of the preferred embodiment are as follows:

Digital logic microcontroller A, fault sensor circuit B, electromagnetic trip circuit C, low
voltage supply circuit D, ground line circuit PE, a set of corresponding members F and

others.
The components and their connections of the preferred embodiment are as follows:

1. Low voltage supply circuit D comprises voltage reducing capacitor Cl1, filter capacitor
C2, diode D1, diode D2, voltage-regulator tube Dz and others; in which, one end of C1 is
connected with Lc end of the phase line, and the other end of Cl1 is parallel connected
with the anode of D1, the cathode of D2; the cathode of D1 is parallel connected with the
anode of C2, the cathode of Dz to become the low-voltage power supply V+; the anode
of D2 is parallel connected with the cathode of C2 and the anode of Dz to become low-
voltage power supply V-; V+ is connected with al of digital logic microcontroller A, and
V- is connected with a- of A; V- is also the shared “—" end, and it is then connected

with Nc of the neutral line.

2. Leakage sensor circuit bl in fault sensor circuit B comprises the zero-sequence current
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leakage protection device". The structural components of the preferred
embodiment are as follows: Digital logic microcontroller A, fault sensor
circuit B, electromagnetic trip circuit C, low voltage supply circuit D,
ground line circuit PE, a set of corresponding members F and others. The
components and their connections of the preferred embodiment are as
follows: 1. Low voltage supply circuit D comprises voltage reducing

capacitor C1, filter capacitor C2, diode DI, djode D2, voltage-regulator
traﬂ?é‘)&”%? dnG BRI, fir A He ]é’nH?B?lbi’l?&S% Wﬁelc‘feadl%vﬂﬁ & 3&6&}% g0
thihephhsaridéleahel ¢hef ofhele enchoifdtis paralie candectadiingtleritiel of T is

anode of D1, the cathode of D2: t thode o is parallel. connected
oA T TR e LSRBGA B 13 5 Betomm I Ton Yoraae e

thesipypbd V4 —thechnotdde ofild2oise paid e D ineaiackwithatie Tathatleéd2l and
and the gn of Dz to become low- voltage power supply V-; V+ is

the BIRRECRE P Iith 8P RGeS R i RTtRSS ller A, and V- is connected

with a- of A; V- is also the shared "-" end, and it is then connected with Nc

3, @i neutral line, 2, ] eakage &‘Eé‘c?nore‘ég%“"rbl I fault.sepsor circut B it B
comprises {he Zero-sequence currerII]t ag% Tﬂlnof transaformer SP,
congpacitopgiand otipecgpinCihicipapias€4inad atlzarst mewthatHinendlbndoof C3 is
r ' f efic windj indj :
e e S e PAR S e AR £ i
copréiRdseoanecisthtd"4hansh e is- Cetactisd 40 sand dneferdantlGBds2 of w is

cofPRRESIERMID o WD m#%ﬂlﬁﬂg &élﬁrﬁ’i%%?&ﬂi%f &ﬁajﬁs%mﬁ%g&gttpinput

T winding end 2. 3. Fault sensor circuit b2 for the disconnected ground
terppiaahafaunt dehsesionr disk Breedmprisad totiplat wnespaLitdrEs, capacitor

C4 and others; in which, one end of C3 is connected to Lc of the power

supplying phase line, and the other end of C3 is first connected in series

4. R EAviBagiRRh G4 comREsts a1 AT wARaE B fcP 2wt gihers; in which, the

anode of SCR is connected with end 1 of ¢2, and the cathode of SCR is connected to the
shared “—" electrode, the control gate of SCR is connected with output end a4 of the
precursor circuit, one end of C6 is connected with the control gate of SCR and the other

end of C6 is connected with the shared “ —" electrode.

5. Electromagnetic trip device c2 includes diode D3, follow-current diode D4; in which,
end 2 of ¢2 is connected with the cathode of D3, the anode of D3 is connected with Lc of
the phase lines, end 1 of c2 is connected with the anode of SCR, the cathode of D4 is

connected to end 2 of ¢2, and the anode of D4 is connected with end 1 of c2.

6. One end of the ground line PE is led out from the junction of C3 and C4 of sensor
circuit b2 for the disconnected ground line and others, and the other end of PE is
connected to the metal plate PE terminal at the bottom of the housing; when first in use,
the input end of PE is fixed to the ground line PEN of the“TN-C-S”electricity supply
system, or is fixed to the grounded ground line of the “T-T”electricity supply system, or
fixed to the qualified ground line that is repeatedly grounded, and the output end is fixed

to the metal housing or metal frame of the controlled electric equipment.
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connected with Nc of the power supplying neutral line; end 3 of w is
connected to input terminal a21 of the second tier circuit and end 4 of w is
connected to a22. 4. Rear driving circuit el comprises thyristor SCR,
capacitor C6 and others; in which, the anode of SCR is connected with
end 1 of c2, and the cathode of SCR is connected to the shared "-"
electrode, the control gate of SCR is connected with output end a4 of the
precursor circuit, one end of C6 is connected with the control gate of SCR
and the other end of C6 is connected with the shared "-" electrode. 5.
7. Etaktigndaguetig tiiderizectpiivdu ces dioRe] Exkafel vk sreintldialed [Ddiers;
. _in,which, en f c2 is connected with the cathode of D3, the anode of .. .
B e R O S R e AR SR B R G e o
cotinecéribderot SCR theitchtBodel ofidethisr enhnestetthdSend@mmfce?] mndcthé the
ne‘%pangrgf D4 is connected with end 1 of c2. 6. One end of the ground line
is led out from the junction of C3 and C4 of sensor circuit b2 for the
disconnected ground line and others, and the other end of PE is

8. ﬁ?gm%}&%%t@1”&%@1?9%%'%’5&%&9@%%@%&?%@ PhLIBEROYRING line and
whe

n first in use, the input end of PE is fixed to the ground line PEN of
Nayod thy neutsap jingrieipeuispninglisterh aae E3RxaE toMRectGriaeetiyrbudth Le

of inepphibeind -hEleci tibnstpplYigystem, or fixed to the qualified ground
line that is repeatedly grounded, and the output end is fixed to the metal

housing or metal frame of the controlled electric equipment. Page 15 of 23
Thé.dpeakagepaatestingr eHepicfedre@ BpbisEmM RS ISIsilkakage t@sting preferred
wifch S an otr%ers; in which, on endBof g is connected to Lc end of the
enRALBTe: HREFIRE il bt BRI EBAMASHE 0 one end of switch S,
and the other end of switch S is connected to Nc of the neutral line. 8.

Pr%@ﬁortrjet &%ﬂ{ﬂ[}&ﬂs F%;‘Zand F22 are connected respectively with La of the

ase fine and Na of the neutral line; output terminals F31 and F32 are
Thegnatected sebpdutivelyswithingle-phtive ghetsenimmetninNcwfrtne qettre electric

shJ)'a? prevention residual current circuit breaker (three lines: L+N+PE). The electrical

schematic diagram of the preferred embodiment is shown as FIG 7.
The components and their connections of the preferred embodiment are as follows:

1. Low voltage supply circuit D comprises voltage reducing capacitor Cl1, filter capacitor
C2, diode D1, diode D2, voltage-regulator tube Dz and others; in which, one end of C1 is
connected Lc end of the phase line, the other end of C1 is parallel connected with the
anode of D1 and the cathode of D2; the cathode of D1 is parallel connected with the
anode of C2 and the cathode of Dz to become low-voltage power supply V+; the anode of
D2 is parallel connected with the cathode of C2 and the anode of Dz to become low-

voltage power supply V-, and V+ is connected with al of the digital logic microcontroller

»

A, and V- is connected with a- of A; V- is also a shared “—" electrode and it is then

connected with Nc of the neutral line.

2. Leakage sensor circuit bl comprises electromagnetic zero-sequence current
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The operating principle of the preferred embodiment 3 is similar to that of
the preferred embodiment 2, therefore it is not further described here.
Preferred Embodiment 4: The preferred embodiment is a single-phase
electromagnetic no-current-contract electric shock prevention residual
current circuit breaker (three lines: L+N+PE). The electrical schematic
diagram of the preferred embodiment is shown as FIG 7. The components

T ABETSL B Sl HERBE T SR A AR S0 hEguEn he

midanaamleromeldmdmﬁg,ndtﬁd\elﬁlﬁngodi&g&deg utbfrdrzimbﬁglz andmiaer& e':nd 1
Ofv%n%?{bone end Pf C1 15 connect d %ce d of th ase Irae th ther

el s Re Lo Tirodediot? an%“ St b mg is
comecwim&eemerobmgmmwmc@mwmmm@ drode . C2 and the
cathode of Dz to become low-voltage power supply V+; the anode of D2
is parallel connected with the cathode of C2 and the anode of Dz to

3. beaeaneifswit Valtagahsotiraosnppd\eroand e igrsbathesicadmithsas eptimer w,
caﬁelgﬂéll (OYICAPICIREAIUTQNE o e RN VHRIEQUHEGIE S M R-BhAvHd! SRR end

a shared "-" electrode and it is then connected with Nc of the neutral line.

Leoof ghikaesediisortbir it dhisriceyegesdrbhisgsetititefotsBitietde then is
coRMEERRE WRAO0EnY61 123, thansipamesf Ty it Whishelel Qfithavehasadipsdidupply

Nb of the neutral line go through the middle hole of T eIectromagnetrc
neyiiabiig; £AA it 1 OF FARRSAIAG 18 BottREtied ©f hitd! redfeBirshapineticr A-

anly@el aleckoraghete dripigaviag 22 and.end 2 of T winding is connected
with electromagnetic type electromagnetic trip device c2. 3. Sensor circuit
b2 for the disconnected ground line and others comprises coupler w,
4, Raaaﬁitorn@mrcapacitmn@ﬂimdh@ﬁmsSiﬁmyhmpbnecmjdmfeﬁelimiting resistor
ected autput n Lc of th e line, th ther end IS.
R S A S B B TS, R s By
poiseconpebigthavitHihg afidhidpoxkesdkupPECR is connected with the share “—7”

electrode, the control gate of SCR is connected with output a4 of the precursor circuit,
and one end of C6 is connected with the control gate of SCR and the other end of C6 is

»

connected with the shared “—" electrode.

5. The connections of electromagnetic type electromagnetic trip device c2 is described as

(2) above.

6. One end of ground line PE is let out from the junction of C3 and C4 of sensor circuit
b2 for the disconnected ground line and others, and the other end of PE is connected with
the metal plate PE terminal beset at the bottom of housing F10; When first in use, the
input of PE is fixed to ground line PEN under the “TN-C-S” electricity supply system, or
is fixed to the grounded ground line of the “T-T” electricity supply system, or is fixed to
the qualified ground line that is repeatedly grounded, and the output is fixed to the metal

housing or metal frame of the controlled electric equipment.

7. Leakage detecting circuit F9 comprise resistor R2, leakage testing switch S and others;
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neutral line; end 3 of w is connected with input a21 of digital logic

microcontroller A, and end 4 of w is connected with input a22 of w. 4.

Rear driving circuit c1 comprises thyristor SCR, capacitor C6,

current-limiting resistor RI and others; in which the anode of SCR is

connected in series with output Lc of Rl power supply phase line, and the

cathode of SCR is connected with the share "-" electrode, the control gate
. of SCR is connected with output a4 of the precursor circuit, and one end _ .
in SIS RB AN et wiﬁ%ﬁsc&%inwo‘raﬁé% BISRE SR i BFRBF b R i
cooafnattedndidhthef shargdS' - Anlabtr otder end o€ Soimsiestiorsmfected with Nb of
theel%ﬁga %%netic type electromagnetic trip device c2 is described as (2)

above. 6. One end of ground line PE is let out from the junction of C3 and

C4 of sensor circuit b2 for the disconnected ground line and others, and

the = t ' P rmj :
b S e P R TR PR tine

angyigpwdN el HRNQu@e Hise oTtRuCegnisidsthizipsLipphyasy seamectnd kgdhestively
witf &lﬂﬁgg{ eunsiet.gspavad;lineg,of H&%’JN&' SRRV IRDSHRRYE SRR Phifals F21

fixed to the qualified ground line that is repeatedly grounded, and the

ang fipitis fHeagagahastietdlvVelyusinBret freell therhbase tHecceitriiaty Na of the
ne@IRFIHELAUPIReRn halePKAGR ARtOCHRA SHickH-E I EPRIANSE KeRISIAHRA.Le of

leakage testing switch S and others; Page 17 of 23 in which, one end of
thephasoinfettd HPEL S thEpREYEH MBS and the other end of R2 is

connected to one end of switch S, and the other end of switch S is

connected with Np of. the neutral line. 8.. Input terminals F21 and.F22 ar
T BB PRSP oD B A o Kb Frgrerred
entbedinadiirde;Ioustpict ¢énm maldcds3ibattdrd2 are connected respectively

with output Lc of the phase line and output Nc of the neutral line 8. Input

terminals F21 and F22 are connected respectively to input La of the
phase line and input Na of the
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neutral line; output terminals F31 and F32 are connected respectively with
output Lc of the phase line and output Nc of the neutral line. The
operating principle of the preferred embodiment 4 is similar to that of the
preferred embodiment 3. It is therefore not described here. Page 18 of 23
What we claim is: 1. A no-current-contact electric shock prevention
residual current circuit breaker comprises the following: digital logic

W icrocqntroller A, fault sensor circuit B, electromagnetic trip circuit C, low
4%%3—%% circuit D, ground line circuit PE, a set of corresponding
1. membeisierandmibers|eatiit itshohkractetistios atsidsaloltowsndigitahilobieaker

Cogl%rsoe%orghrollfelhA clgmpd es| |r§t tlernclllr%g%l e(I:ror}g tl?l‘ II‘CUIt a2 Io |ct B,
processing Circuits cursorcircul gehera ng “Cireuit a

eleatrdmagecspfamtcsemsﬁ MumBagommp@smmméIkmelmﬂsm circuiit P, a set
of Sé%@[%gé Cﬂrc.ﬁH% Bﬁ%ﬁ%eggeF% é: o@ﬁ]eefgt Jhieud &P&?e?i@gcgtgl%rsés follows: digital

electr magn tic tl’lp clrcult comprlses rear ariving circuit cl
logite cpiorpeqitiestitetripy devioasss diiel dtbergrtow ebltageosdpipty citcuit B2, logic

pr&QURISEs AV ARAg R LRARCIBAGRRACIRY 1 Egﬁérﬁéﬂg‘éﬁ%ﬁ?aﬁ%ﬁltﬂ)@ﬂgrs fault

tube D, voltage- regulator tube Dz and others; ground line circuit PE
seO¥nSHEBE d? reetpiatebHakige HoHROIMCHTHE hbusiRearitnhéctiigthe

diseonalictars-anciathe fadd SR L RIS RRGNEIRAMERIRRTS FoRYIRISES Aiving
close or open circuit assembly F1, input terminal F2, output terminal F3,

cirghifiH haﬁaréo@&gw&cﬁweﬂmﬁa ShoH iR UeViHa2s, SR Rircuit D

cofipiast dif6,ostaticreantagt fapaaveidiNGasE ApNisR MG, eakays debeatingoltage-
%C!ri([CUitF d hOUSIng F10 and others. 2. %Er e characteri '[ICS? Tﬁ’] b
A1 PR -ES AL RSt & OHRL N R ST ORT SQIIREPELAERE Bl Rl PE at the
bohoeakdrtas heckedg reiatonhearaighendpetoof fingt titesiycukealdf chgi¢égbonding

Ipr%lc mpicrocontroller A is connected with leakage sensor circuit.bl, H}e output

BNSTR BLPHEP Grs b SR e inpUt ki SFIogE
rpméﬁngtha&l@thpmrgﬁnent and short circuit trip deV1ce F5, dynamic

contact F6, static contact F7, avoiding arc device F8, leakage detecting circuit F9 and

housing F10 and others.

2. The characteristics of a no-current-contact electric shock prevention residual current
circuit breaker as recited in claim 1 are: the input of first tier circuit al in digital logic
microcontroller A is connected with leakage sensor circuit bl, the output of first tier
circuit al is connected with the input end of logic processing circuit a3, the input of
second tier circuit a2 is connected with sensor circuit b2 for the disconnected ground line
and others, the output of second tier circuit a2 is connected with the input of logic
processing circuit a3, the output of logic processing circuit a3 is connected with the input
of precursor circuit a4, the output of precursor circuit a4 is connected with the input of
rear driving circuit cl, digital generating circuit a5 provides digital signal source for

digital logic microcontroller A.

3. Further characteristics of a no-current-contact electric shock prevention residual

current circuit breaker as described in claim 1 and claim 2 are as follows: digital logic

Page 19 of 23



second tier circuit a2 is connected with sensor circuit b2 for the

disconnected ground line and others, the output of second tier circuit a2

is connected with the input of logic processing circuit a3, the output of

logic processing circuit a3 is connected with the input of precursor circuit

a4, the output of precursor circuit a4 is connected with the input of rear

driving circuit c1, digital generating circuit a5 provides digital signal source

for digita logic mjcrocontroller A. 3. Further characteristjcs of a .
R O L P AERHE SHbRK BRASR TGRS IR gt cireuis.or
cabiabler bg dpsaribettinrehainmamandeatajnng arehasniiolQwscaiditatdaged out by

19 of 23 mlcrocolntroller A can be cabrlrrl%ggo%gti%ya@c%cri#ﬂm escvgfﬁl OF: tferent

. P
lnﬁrgagﬁlé O e(ireasn%% dﬁ ectronic circuit COé[l
arge scale integra CIrcuits, or carried out by separate electronic

sermmpmmd,daﬁdéurmpmajmsgm QEwarb@dee®yutrmr@3Mrthe orders
of 8SSIEARING iﬁ'g%%?{ffiﬁc%' (GHH %%@Qaagg%%ﬁgﬁ&9ga@%@&%w ith different

sensitivities an erent amplifications, or it can be Carried out by
changing the orders of connections in accordance with the electrical

4. SENAPALGARUARRS 4o FUrLLEHAACIRHRICE I OLA N QI SHECANIBE! residual

electric shock prevention residual current circuit breaker as described in
cugiiihsicarebaafsnowdeteked i séHabt ancastiBi s rigakags o eireiigug bl of

faflPRREISES PN # 8 QEIRAMERCS chtsarb taRs oMt Traf @RGP TCOPM 0r ¢5 and
others, and end 1 of T is connected with first tier circuit al, and end 2 of T

othersoubetdd Hith thectngsisd With diestiisnsiretialnapdientomictisgnnpcted
wighghdsape end-2 ’OfeﬂécéB&’e,S@@%&Hﬁé’%@@n&&é@%ﬁﬁ@ﬁ&l negiedAroWrd, and

line and others comprises capacitor C3, capacitor C4, coupler w and

seRsiterd B érifroe dliverritétteti WiH biifoid Shere CpBREISUIPRFir C3,
capRe® N BhFIENSOIhETRRNG0lES I EUMMELRAIMSENIES With GANIKSL of the

and is then connected with end 1 of coupler w, end 2 of w is connected
PORRMSHORSUPRESST e HUBFLRB R RIftrhINFRMERE S IBAGIES CuithEéidyst and
is thith ¢benised a2th ehdirsbliebepletity, @hdigital Jogie snivacoritolehtputeNhthe

of wis cqﬁnnecte vith the junction which is, connected in szelriefsfyvith.the. .
PORIRIP FEPRALSHS 3%82%“ fdf i%ﬂ?&&ﬂ&‘ﬁ%téﬂo%ﬁ‘t?%ﬁé%‘f azl ot first tier cireuit

of digital logic microcontroller A, end 4 of w is connected with the junction which is
connected in series with the first tier circuit input a22 of digital logic microcontroller A,

and capacitors C3 and C4, and it is then connected to ground line PE.

5. Further characteristics of a no-current-contact electric shock prevention residual
current circuit breaker as recited in claim 1 or Claim 4 are as follows: coupler w of sensor
circuit b2 for the disconnected ground lines and other can be carried out by using
optocoupler, and capacitor C3 and capacitor C4 may be carried out by using resistor or

inductor.

6. Further characteristics of a no-current-contact electric shock prevention residual
current circuit breaker as recited in claim 1 are as follows: rear driving circuit cl
comprises of thyristor SCR, capacitor C6 and others, and the anode of SCR is connected
with end 1 of electromagnetic trip device c2, and the cathode of SCR is connected with

the shared “ — " electrode, the control gate of SCR is connected with the output of
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and capacitors C3 and C4, and it is then connected to ground line PE. 5.
Further characteristics of a no-current-contact electric shock prevention
residual current circuit breaker as recited in claim 1 or Claim 4 are as
follows: coupler w of sensor circuit b2 for the disconnected ground lines
and other can be carried out by using optocoupler, and capacitor C3 and
capacitor C4 may be carried out by using resistor or inductor. 6. Further
characteristics of nt-contact electric shock prevention residual | .

a no-curr
PSSR Tt BlcakeVEL FooiH THCRITTOLRS A oMW r ROmET €6 is
cotirauidetvicorBpRsesnaiihyikistardSGR] dapaditorsaéd and thecsnandkethevith the
de of SCR is connected with.end 1 of electromagnetic triE device %%é’llow-

an
Sh%Fﬁg the cathBAESF SERTLUUMTEEHIPIRK the’sHAPBH s 4t tro !

cufiehti@bgatp RfRER i$ cebnestashwitntpeiouiRuéofs BagrdBdok#8 the cathode
cur circuit a4 ital logi icrocontroller A, one end of

r 0 f di ic lle capacitor .
o B8 O AR R S AOBORVEN QI BB DT SRR e e
thecoathedtasd Withidlvensbaeddvith elettade2eledtthmagdetid Dip devicecc2d with
en§9M (r:' es diode D3 and follow- current diode D4, end 2 of
electromagnetic trip device c2 is connected with the cathode of D3, and
the anode of D3 is connected with output L of the power supply phase

7. !F'tﬁ*thgﬂec%%?\/&\/%ﬁs%%P%iisacggnc%%ggt-\g&ma ’t‘de?eé%ﬁ%Zs%&t%"re%&?&noie%ual

is connecte end 1 ofq . (. Further characteristics of '
curieng Gireyit-borlenit aslaeetieG o ele el entdonatesilasd asulvdaweirelgrtronic type

el AR RE RGP AR LB AN GRIT G 8IS RR AN RLEGHOPICHRRagnetic
electromagnetlc trip device c2 can be carried out by electromagnetic type

trify gt dhies teprde vt slegromagach dypoot srdtarerangiietiepryisaice c2h is
coRiREEAMARNSNICHP deMiemneghelsc fRRNRGLEEYIth@NG2eaS transformer Th, and

electromagnetic type zero-sequence current transformer Th, and end 1 of

endJnqE Clntiemrr ol wHB g ThL tHe Yisothodh tyRIIECR Bofeigpr driving
cirdiivioD i Cochtib ks iBofRe RN Gaties Ruithnesisten Rband tsdthem output L of
connected with output L of ' ' o
the power supply phase line, the cathode of SCR is connected with shared “ —
electrode, the control gate of SCR is connected with the output of precursor circuit a4 of
digital logic microcontroller A, one end of capacitor C6 is connected with the control gate

of SCR and the other end is connected with the shared “—" electrode.

8. Further characteristics of a no-current-contact electric shock prevention residual
current circuit breaker as recited in claim 1 are as follows: Ground line circuit PE
comprises the metal plate PE at the bottom of housing and connecting conductors, among
which, one end of PE is connected with the junctions of capacitor C3 and capacitor C4
that is connected in series of sensor circuit b2 for the disconnected ground line and others,
and the other end of PE is connected with the metal plate PE terminal at the bottom of the
housing; when first in use the input of PE is fixed to ground line PEN under the “TN-C-
S electricity supply system, or is fixed to the grounded ground line under the “T-T”
electricity supply system, or is fixed to the qualified ground line that is repeatedly
grounded, its output is fixed to the metal housing or metal frame of the controlled electric

equipment.
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the power supply phase line, the cathode of SCR is connected with
shared " - " electrode, the control gate of SCR is connected with the
output of precursor circuit a4 of digital logic microcontroller A, one end of
capacitor C6 is connected with the control gate of SCR and the other end
is connected with the shared " - " electrode. 8. Further characteristics of a
no current contact electric shock prevention residual current circuit
er as recited in clajm 1 are as follows: Ground line circuit PE
S BFs SLAHS W ke PR AR BERA oP RO Ging S BBRIBERRgresidual
cuﬁenduecto‘rsbam&mgsmdméﬂ anelgind 1ok Es&ﬂnmseo‘md wilhgheqpmgtmfmt D
com ns$ tﬁé G3.and capacitor C4, thal 'choa{*cﬁ‘%‘%tﬁ RSt cf and D2,
GFcUIth2 18P the 311 scgnngc?ea grou Tireran ers, a Rer ené1
vobih RREdgwdaionediatt With thd métedsplateoRE termiinabat tdrleiboift@apatﬁitdne Cl is
col USSR " PRIEBLOLRE I 10eo HEURE MIRPEN or c1 s

he "TN ctrlc y supp stem, or |s edtot egroun

paggls ﬁ@ﬂﬂ?@tgﬁﬁéﬂlﬁlﬁ ‘anopie @ﬁ&kru&%ﬂpﬂ@@?stbﬁpa@mém@ ltoﬂtlﬁélmde of
COMRITREHMRIRIADS hah iR ieReIRM 18w e 5w %Hfé‘g@ﬂ!%@éi QPR v+

metal housing or metal frame of the controlled electric equipment. Page

cleptrosfep 3vbile thhapadsapadidrishie syhads RE GrietitdcBinacrdreetridsatscRrarallel

coPREMRALIPH RISk GHIFRNE KGRI PreakRE ASHE GHRd N eaiP b & §sa%nnected
follows: low voltage supply circuit D Comprises voltage reducmg capacnor

wighy agf BF%BQHR%CCEICFSEHWTHBe%d@Eﬁ d Bjectrodrateonagtiedorith “a-"of
digiodp bz andditrsiamg rsgl&vmlag@m@daaﬂgnf:maamlcdﬂ%@%mfa@t@dpply

with output L of the rsu phase line and the ther end of Cl.is
CIEATa R 0 CHEH i e OB DT e OISl EATHaET o hich
coﬁiﬂmhe maaﬁ;emgf diendihenchibddaobbzatécpasatldlycoridgetegddfull-wave

rec?w e ow vo(g e %%wsglsu%ooyé Z%I%:godeﬁv%/glle the an gde %n(Pvéltage-
e cath e arfode of Dz are paralle conn Wit
regowtwu@ge power supply V- electrode, and "V+"e|ectrode is connected
with "a+"of digital logic microcontroller A while "V-"electrode is connected
with "a-"of
10. Further characteristics of a no-current-contact electric shock prevention residual

current circuit breaker as recited in claim 1 are as follows: if protection against
overcurrent and short circuit is needed, a no-current-contact electric shock prevention
residual current circuit breaker is equipped with overcurrent and short circuit trip device
F5 and avoiding arc device F8, and if protection against overcurrent and short circuit is
not needed, a no-current-contact electric shock prevention residual current circuit breaker
is not equipped with overcurrent and short circuit trip device F5 and avoiding arc device

F8.
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digital logic microcontroller A, and voltage reducing capacitor C1 of this
power supply circuit can be carried out by a reducing resistor, the
half-wave rectification which comprises rectifying diodes D1 and D2 can
be carried out by bridge-type full-wave rectification, and
voltage-regulating diode Dz can be carried out by a three-end voltage-
regulator tube. 10. Further characteristics of a no-current-contact electric
shock prevention residual curre&t@giﬂrﬁﬁu# reaker as recited in claim 1 are
as follows: if protection against &t and short circuit is needed, a
A ne-alreantenntacl@liecivboshqokyeraieniioiiute sictuatctircanteigiit comprises
 BEAELIS cibbedith Qereurent.and sharbolroul b device, Fo.and i
, protection against overcurrentand shor
a kircuiblsgeosuppdyledicaindlcurrentiodntiact eleciti®Ehockl prevehtomresponding
md A CU el GG BIEAK L5 S1RLe B RREh I O EIEU RIS 1 tand
circuit trip device F5 an avomflng are device F87 Page™22 o
provBRY Rystigctixmandunertusopraicc Biuetiio shibek gneagsrivrené siglidie faults as

wetHEe ARGk eemAfReR & digitel QalaiMicReRNIA!Igdr 8 Rtlkolled

_sensor circuit B, an electromagnetic trip circuit C, a low voltage supply
cirgirgft 19t SUvEHY TR ehG gipE g dhectroredliae po rbkre Uk rtipers fot, the
ne®i@l The Rreakescie santalisdmnthe digital legic Mmiciacmbalenandis wrongly
provides intellective and previous protections from the leakage current

connes b DItReY QAR avoiding electric shock. The fault sensor circuit
include that under a controlled circuit is not connected to the ground line,
the ground line or the neutral line is hot, the neutral line is connected
wrongly with the phase lines, and the single phase is wrongly connected
with the two phases. Page 23 of 23
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