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A METHOD OF DI SCRI M NATI NG BETWEEN AN | NTERNAL ARC Allllg QS

1:

Cl RCUI T- BREAKI NG ARC I N A MEDI UM OR HI GH VOLTAGE CIRCU T o
BREAKER The invention relates tota method of discrininati ng 5
between an internal arc and a circuit-breaking arc, ~general |y of

greater anplitude than the circuit-breakin arc, which can becone
establ i shed i & MESHORC [0Fs PISCHRIMINATING B@&WIEEHr BNKENTERNALLARCOAND fegi um
or high vol t agg reyrTIRRMAKaNd AREDS AR PI@:DI@WOROHQGHSVODY‘AGEaSERbUth/ze 10
pressure of the é:i el ectric gas inside the enclosure of said circu¥t
breaker, in which the appearance of arPREARERt ornal arc is detected by a
protection systemmdd cinventi@sppellatésetet @ methahsof t dingraminating

di sengagenen rder to . the ci.rcuit. breaker tq. i ac to
separ ate,grEStb ET ot atithF s 74 Ca 8%%0u?t-§%g§E?§ bsérggii?g&apgggr’.
Such a et al q@retraslibstaf | gneaserorspiliiguge hhan the pcirghitybspakapy

whi ch are conneet gnidn PRLA! lodte dstanPRindd {RedRE RuRhAsureash a

including insefies Wth o circult aker a busbar _di connictor (or
sel ector swi (@Ot dbgeskasctir ) 2ankP¥n Gut JomMegfEedeF . gPetadst
gear in gndiay 18 £ ClsapRe alth on, Jaghd 9o edel 0s8r &f i eatbunity thea

dielectric gas under pressure for_the purpose of . intainng. a

pot ent i a0 di FREGTHEE wPEh %oﬂﬂ%&?%?rfﬂatgas 11?)%35%%;{%%@11%%&&%' S&ure.
A bay is thusgianstditngugd bpraakea,pl iinal whiclhf twoepadoesrsiaonstii t aned by
t he encl osures f various different pjeces L {98R" which

An electric drrl:t%ﬂaglh 8&Curs® bee\}/eeg:r?%t eB%_n%I ogg{%gh@%énﬁ e conductor of
a conpart mentrexpdrts byeisto dbertransmittingsaafdisangpganepkcordgr to

convent i onal {W&”Ehcgiéo b AEGN JURALC £ 9N coNehemsi Std! eepdedtbyr
detecting such a ftault by nmeasuring the current passi né_:y t hr ough t he
subst atibh. Hkd erePaFRL It EaYS U & FiiRtideParkingkerc tq @ ible to

locate the internagdudCa SRethli8188t substpasidn| ast oconstitiyedhdopay of
;?g ﬁggSt atl Opnlt?rrafl ey 3§f %%%arwfarﬁrf@ﬁ \émrtehlcnofnagéjceb@yihn p\gyac.l.rletlhebﬂl ner nal
set of feeder busbars, each including in series with the
circuit breaker a busbar disconnector (or selector switch
20 disconnector) and an outgoing feeder. Each piece of gear
in a bay is enclosed in a gastight enclosure filled with
a dielectric gas under pressure for the purpose of
maintaining a potential difference with a conductor that
passes along the enclosure. A bay is thus constituted by
25 a plurality of compartments constituted by the enclosures
of various different pieces of electrical gear.
An electric arc which occurs between the enclosure
and the conductor of a compartment of the bay is referred
to as an internal arc. In conventional manner, a
30 substation protection system is provided for detecting
such a fault by measuring the current passing through the
substation. However, the protection system does not make
it possible to locate the internal arc, so it 1is not
possible to identify the bay of the substation or the
35 compartment within said bay in which the internal arc has

occurred.
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occurred X 2 The

conpartnments of each bay are prOV|ded wth respective pressure sensors
designed to neasure the pressure of the dielectric gas to be found

i nside the various enclosures. If an internal arc occurs in a 5
conpartment, then the pressure detector detects an I ncrease in

Fgessu;e theLeb¥iﬁnabbdmpaﬂnmenmmpamﬁnenacho bay beredeprpvidgd with
entifying the t t ng ents
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circuit breaK&ﬁu.Wﬂ?néﬂgi&&ﬁ&ﬁﬁt'QQ Syt enndet-aalis arc o@@ﬁ&%ntlhauht in
the electrical substation, 1t issues a di sen nt or e{ to the
Circuit HrealGomPastingntshenth® obBR oRLESSEEF ngfeg:[ﬁ odcrdeﬁSl R Bpeffng,

each circuit incrddRak Steskiese A tiospeisy i ewalshimg thecoompartmgnbwioas a

circuit-breakin hereby increasing the pressure of its dielectric
gas. ﬁ’ %d%ﬁ%ﬁ#ﬁ?é}MMether an internal arc has occurred in 20 a

particul ar circuitIdereakiyind tre fdulte ¢eysavtment bysabsiBcreasei injs
essential 10 hE ARS8 LA G ai rrELheUY PraRkangy HGanatich or

I nevitably enent I ssued by the protection
system 10 with /&n @Hmmlﬁﬁ%hn QR 6f Ya¥%ol ution would base 25

identification onpp thentSddt) tal roBiemtBE th@fEﬁiﬂétlbﬁ arispsesdthe due
to an internal arc as conpared Wi

h t u reakin
arc. Nevert Hel B3ECulthireaker olt’mefrbntﬁg R5f’t§ffgllf’8ab€lyéstlﬁ%e$ {;i%(lzgs AN
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sanme order ncrease in
15 open on receiving said order On openlng, each circuit

breaker strikes a respective short circuit arc known as a
circuit-breaking arc, thereby increasing the pressure of
its dielectric gas.
To determine whether an internal arc has occurred in
20 a particular circuit breaker of one of the bays of a
substation, it is essential to be able to identify a
circuit-breaking arc which inevitably follows the
disengagement order issued by the protection system.
An apparently-satisfactory solution would base
25 identification on the amplitude of the increases in
pressure due to an internal arc as compared with those
due to a circuit-breaking arc. Nevertheless, that
solution is not applicable under all circumstances, in
particular in the event of internal arcs that are small,
30 since the increase in pressure that they cause is of the
same order of magnitude as the increase in pressure
caused by breaking a high short-circuit current.
The object of the invention is to discriminate
between an internal arc and a circuit-breaking arc in a
35 circuit breaker forming part of an electrical substation,
by using a method which is applicable without restriction
to internal arcs even when small, which method is simple



caused by breaking a high short-circui't current. The obj ect of the

I nvention is to discrimnate between an internal arc and a
circuit-breaking arc in a 35 circuit bredker fornming part of an electrical
subst ati on, by using a nethod which is applicable without restriction
to internal arcs even when small, which nethod is sinple

3 to itepl edeplementd cand becan j nbeal | Bestahledxi s ngexisting
substations fQipdiddichd SstMBl1e investmenkthe idea on which the invention
is based is to take consideratjon_of the length of ti t hat el a%sées
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circuit eaker opens. More particular the invention _provides a
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breaki ng ar syssimbdndhebe insitdet tate wheiln oshe ecinfuib-breakinguitc

breaker in a éjﬁyeé)‘f %l{%‘f“éﬁr@ﬁcﬂtg%f/égﬁ&geop ns Metal -clad substation, by
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means of mea s gressure of "the dielectric gas inside the
encl osure of Moxe cpaeticubptaker then ipvertior RFPFACESSc olMeiRods

itnt er nalt t arc dﬁd@ﬁ@ﬁixﬁﬂn@witﬁg pb@tﬁtééhoﬁnsﬁ%tt@ﬂn\éﬁi _cataccb anc{l( egpengeuly -
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val ue neasure efore said

15 internal arc is detected by a protection system which

responds by transmitting a disengagement order to the
circuit breaker to cause its contacts to separate, said
separation causing a circuit-breaking arc to appear, the
method being characterized in that it comprises the

20 following steps:

-continuously measuring the pressure of the
dielectric gas inside the enclosure of the circuit
breaker;

‘recording said pressure measurements so that after

25 the instant at which the disengagement order is
transmitted, a first pressure value measured before said
instant can be recovered; and

‘comparing said first pressure value with a second
pressure value measured after said instant to identify

30 that an internal arc 1is established in said circuit
breaker enclosure if the second value is greater than the
first wvalue, or that the internal arc is not established
in said circuit breaker enclosure if both pressure values
are equal.

35 In a particular implementation of the method of the
invention, the second pressure value corresponds to a

pressure measured after the disengagement order so as to



,nstant can be recovered; and ~ Conparing said first pressure val ue

with a second pressure value neasured after said instant to identify 30
that an internal arc is established 4in said circuit br eaker '
enclosure if the second value is greater than the first value, or that
the internal arc is not established in said circuit breaker enclosure

i f both pressigke valqeeyint ofr etBguaneclanical nepponre titd@er of the

i mpl enent at i iy uitheor@d ol diride which YeRbL PRy bHE s£CoRd BHETRWLES
val ue corresgﬂgds to pressure neasured after the di.sengagenent order

So as to movedarelatlve to its other cgntact wh@g@ezgécgéﬁgd@f t he
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one of its cont i.s noved relative_to its .qther .contact,. which.is
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pressure neamd efletBbHOIof t @het NEnventidh SERYGROCFERSt OriIssifrSvhubake
account an el ectronic response tine of the protecti on systemon the
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occurred, theipesmyemesttor edrdert hsomermy y 16 tapeeseanricounte ref er ance
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illustrated Rt hgedr ageBasred) the pFréldErd istdrdl a9AMBE 8Remory

electricgity substatiaon which has " three bays.  interconnected by two

sets of represents the reference pressure of the circuit breaker.

Other characteristics and advantages of the

invention will appear on reading the following
description of an implementation of the method as
illustrated by the drawings.

20 Figure 1 is a diagram of an electricity substation
which has three bays interconnected by two sets of
busbars.

Figure 2 is a timing diagram showing the increase in
pressure in the event of a circuit-breaking arc in one of

25 the circuit breakers of the substation shown in Figure 1,
as recorded during a test in the absence of an internal
arc.

Figure 3 is a timing diagram showing the increase in
pressure in the event of an internal arc existing in the

30 circuit breaker of the substation shown in Figure 1, as
recorded during a test in the presence of an internal
arc.

As shown in Figure 1, the method of the invention is
implemented in a medium or low voltage metal-clad

35 electricity substation having three bays T which are of
the single ©phase type in this case, that are
interconnected by two sets of busbars Jl1 and J2, with



busbars. Figure 2 is a timng diagram show ng the increase in
pressure in the event of a circuit-breaking arc in one of 25 the circuit

breakers of the substation shown in Fi guré 1, as recorded during a test
in the absence of an internal arc. Figure 3 is atimng
di agram showi ng the increase in pressure in the event of an internal

arc exi sting éach hda30 beinguicongtddkarecdf bivhea s giicatitonPEBBRATI PFi Gur e

1, as regsoéf@&‘t&'f’”swtéht Qﬁsd&ﬂé@cﬁegemﬁct@alﬂéem set @IT.
As shown in Figure 1, the nmethod of the invention msntecfllna

medi um or | oPYRPAEYe Wa}PYCF%dOBBQOéPQCF??Q?Fy su%gteﬁﬁ ngﬁﬁ n
bays T which gfeqefar cohdeitstéglae cHhbsspondipe numbetrhisf didfferentt hat

are i nterconnected b sets af b

5 edch CB%{S}P%’?IP@DE% %%DFUF&? %?O%Ltﬁﬁe]ba%qké] th)wbhg anotheLst or
swi t ch di scormeeh opfS ’cknemectc@mgaatme@t%tcmﬁprlse%ugbam%tahn@fmloéhlre
out goi ng feed@fl%%dTQE?ﬁ ga f@f%d as HadLapre888kE! UEBra example

correspondi ng nu rent artrrents that are | .eakprqo
rel ative to osielfwpt h@xafluorﬁ@hs&r tﬁ@%eth%nBHFPﬁﬁﬁt §fc6‘|‘?&|n|t§é§15‘grr€t al

encl osur e %&éﬁ@ﬂaw tdlﬁe@:'e‘?:'c%(:tféliaﬂﬂﬁe URGET a Plc@sdiictoxf OC Qxartesi
sul fur hexafluoride SF[err], for the purpose of maintaining a potenti al

di fferent@ reidgide tRe2R6HA%YSr C located 10 inside the encl osure.
Each circuit breakeschascireutontieséskdr aihs8 two dicposerts nsl dernde 3

encl osure haV| ng the.conducto | t
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pressure and passisgr Shesephoeudbd offhehe enelasire tof thgeasticuife
pressure inside Lpe englostyes TPEI PEESSHEh a dielectric gas under

15 pressure and a sensor 5 is provided on the enclosure to
measure the pressure inside the enclosure. The pressure
value measured by a sensor 5 associated with a circuit
breaker is delivered to a monitoring and control unit U
which comprises a unit for acquiring and processing the

20 pressure signal for the purpose of storing pressure
continuously.

The substation also has a protection system P
suitable for responding to three current transformers T'
each disposed at the inlet of one of the bays within the

25 outgoing feeder compartment L to detect the appearance of
an internal arc 2 between the enclosure and the conductor
C in any of the compartments of the substation. On making
such a detection, it issues a disengagement order 15 to
the circuit breakers D which open on receiving said

30 order. The disengagement order is transmitted via a unit
7 for controlling the contacts 1 and 3 of each circuit
breaker. Simultaneously, the protection system P issues a
signal 19 to the acquisition and processing unit U in
order to recover pressure values recorded for each of the

35 circuit breakers prior to the disengagement order being

issued.



val ue neasured by a sensor 5 associated with a circuit breaker is

delivered to a nonitoring and control unig U whi ch conprises a unit for
acquiring and processing the 20 pressure” signal for the purpose of
storing pressure conti nuously. The substation also has a

protection systemP suitable for responding to three current
transformers T'  BS JARRCLHPRPsBACHE, t B ONGAST diC obRCRfEe t hRepapsernali n

the 25 outgaimy Reedetheamaid meEt théo weteast cihevappepreakersdf p byan
internal arc 2 between the encl osure .,and the conductor, t he
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Ny .  The di ; e . . s
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Si mul t aneous|issuatk kif dthe tRuateshiamsystesues a signal 19 to the

acqui sition and PrRCaSSiHY Wb tehd | Invent PEAIET ai Oct SHONSE 1 BA ESaNE 85V ahUes
recorded for each of the circuit breakers prior to the di sengagenent
order being COMP3iidifhga Ppressure determined after the disengggement

As menti oned caluisre hdd) wsgterissuddoatith tdepraseapal that wagsCdetwichhRhagone
of the thfee,cigcuit_ breakers D by . asurjng .an i.ncrease in_pressure,
IR Lt Lo sa1d (OEYSE (KRS LERHeEns SR 114, PRgn Stored:
circuit-breal@mgintermal whicchswiidentiefiddibiy tokl cuixde ti seeaaeenbgt
order I SHed byelhe Br@LSELON SSIPM greater cASRO N0 {8ellEq
I nvention, discrimnation’relies on conparing a pressure determ ned

after the di SeFayeifentWhile gr qerdipist thuapkisiedroi s aldpnikidedthat was

determ ned 1Ghdawd @redshr¥ddeiMRp dfgied, and which has been stored.
Lrcuit _br by the | ater

Qpegghséﬂﬁgiﬁéch Iéggékghggﬁggsth efitgure 1, B 0t pressures are
compared by the acquisition and processing unit of the
monitoring and control wunit U, and this provides
"internal arc" information or T“circuit-breaking arc"
information.

20 In a first particular implementation of the
invention, the instant at which pressure is measured
subsequent to the disengagement order being issued is set
by means of a pressure curve that is recorded during the
opening of the circuit breaker.

25 Figures 2 and 3 are timing diagrams relating to the
opening of a circuit breaker D as recorded during a test
break of a short-circuit current, and as recorded during
an internal arc test. During the test, a disengagement
order 15 was issued to the monitoring and control unit 7

30 for controlling the contacts of the circuit breaker in
such a manner as to simulate the protection system P. It
should be observed that this system does not form part of
the circuit-breaking test configuration, but is present
only in configurations relating to real operation of the

35 substation. The break test was performed in the absence
of an internal arc as shown in Figure 2, and then in the



pressure, while a circuit-breaking arc is identified by the two

pressures being equal. 15 In the exanple of Figure 1, the two
pressures are conpared by the acquisftion and processing unit of the
nmonitoring and control unit U, and this provides "internal arc”

i nformation or "circuit-breaking arc” i nformation. 20 In a

first parti qiesence ncp)f eapntiatieonalofarc (e that imadnbeen, arhé fiigdedAy at
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i ssued is set pressure Curve that is recorded durii n% t he
openi ng of the ci rltmqsm%awarlaﬁon withigyrgle 2 GherwliGr dugaksty *
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The break test was ? in the absence an inte arc as shown

in Figurkl2, e tﬁéﬁcphtrhéeaklng arc forming when t e contagts
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t hat rel a dlsengage orde sure
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determined, prior to the increase in pressure due to the
circuit-breaking arc struck between the contacts of the
circuit breaker.
In the absence of an internal arc, the fact that the
20 pressure does not increase simultaneously with the
disengagement order is due to a mechanical response time
specific to moving the moving contact relative to the
fixed contact inside the circuit breaker. This initial
opening stage comes to an end when the contacts actually
25 separate, and it precedes a second stage during which a
circuit-breaking arc is struck between the two contacts.
In the example of Figure 2, the response time of the
circuit breaker under test was about 20 milliseconds
(ms). To implement the method in an electrical substation
30 including such a circuit breaker, an instant 17 1is
selected for determining the pressure after the
disengagement order 15, which instant is offset from the
crder by 20 ms.
The short-circuit current breaking test thus makes
35 it possible using the pressure curve as corroborated by
the current curve to set the instant at which pressure is
determined after the disengagement order in each circuit



sudden change in current and which can be interpreted as 10 the
circuit-breaking arc formng when the contacts | ocated inside the
circuit breaker separate. The order of 8 magni tude of the duration of the
circuit-breaking arc is about 10 nms, which explains the steep front. To
I mpl enent the invention, the instant 17 is selected at which 15
pressure subdegaketr oo eabk tgpeemfageihertit obdeakekrs havingether asue
prior 10 the waehdiGn Mok Ca3UbTadifig! Grid enoving! boHkhoh! GHIAL A Cro
struck between the contacts o e circult breaker. In the
absence of anth® &ik@d SAntadte fact that the 20 pressure does not

increase simltangois!yrovééhion hgystemdi SENgAGEBEIMCIWIARIL | Sub¥tat@on
mechani cal_ response tine, cific to npying the. noyving contact rel %t ive
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miliseconds preddife d9 bERLeREAbg! NEBH NOY kRealdddddifine uBEhgE! On
30 including. such. a circuit, breaker, an_instant T IS . selected
for detldrm Bivhg tRBIthpodsshine BpEedess Hdhan thpser§REESENttRUePL5,

whi ch instant the @rictRictilcaMsyitem. NOf d8idaAthd®, it is cerdden that

short-circuit %urrcﬁ%tﬁrrbr.eagg%test t hus makes 35t | t ggssi bl e usi n? t he
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at whi ch pressireths circidtterbreskieaf tparicrhetdi $éegagppeatanceerfi nargch
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circuit ; breaker or each type

. : 1n§erq$l.arc. : : : .
of circuit breaker having the sane mechani sm for di splacing the noving
contact A&l ative t@dn Figure 2, the instant 11 at which the pressure is

determined prior to the disengagement order can be set at
—100 ms, for example. The memory of the acquisition and
processing unit contains a stack of chronologically-
indexed instantaneous pressures over a duration of
20 100 ms. On receiving the signal 19 simultaneocusly with
the disengagement order, the acquisition unit extracts
from the memory stack the first-stored instantaneous
pressure, i.e. the pressure stored at -100 ms, so as to
be able to compare it with the pressure as determined
25 after the disengagement order.
In Figure 2, the pressure determined at instant
-100 ms is equal to the pressure as determined at instant
+20 ms relative to the disengagement order 15. During
real operation of the substation, the method makes it
30 possible to conclude that the internal arc that gave rise
to the protection system issuing a disengagement order
did not take place in the circuit breaker for which these
pressures are equal.
In Figure 3, the pressure determined at instant
35 -100 ms is lower than the pressure determined at instant
+20 ms relative to the disengagement order 15. During
real operation of the substation, the method makes it



the fixed contact. The protection systemof the electrica
substation 5 possesses its own response tine which is a function of

its electronics, and which is usually abou? 10 ns. For each circuit
breaker it is advantageous to store in the menory of the acquisition
and processing unit the pressure as determned prior to the
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and 3 of the circuit breaker, which 1is acquired and
displayed, for example, by means of an oscilloscope
having two channels, one connected to the contacts 1 and
20 3 in series, and the other to the disengagement order 15.
The test 1is performed under no load so there 1is no
internal arc and no circuit-breaking arc. It serves
mainly to determine the mechanical response time of the
circuit breaker under test, by determining the moment at
25 which contact separation is recorded.

To implement the method in an electrical substation
including a circuit breaker that has been tested by a
routine test, the instant at which pressure is determined
after the disengagement order is set to be before the

30 appearance of the electrical disturbance that corresponds
to actual separation of the contacts.

Preferably, the pressure sensor mounted on each
circuit breaker enclosure possesses a response time that
is much shorter than the mechanical response time of the

35 circuit breaker or the electronic response time of the
protection system. A response time of a few milliseconds
is acceptable for implementing the method.



9. possi ble to conclude that the internal arc that caused t he
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sensor mounted on eagh circuit breaker. enclosure possesses a response
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Prov151on is made to process the instantaneous

pressures on the basis of a time interval which is

20 preferably equal to the mechanical response time of the
circuit breaker. In Figures 2 and 3, the pressure curve
is reconstituted from an instantaneous pressure signal
which is filtered by frequency conversion and sampled
every 20 ms. This eliminates any disturbance at 50 Hz,

25 thereby providing protection against inductive coupling
between the circuit breaker current and the signal from
the pressure sensor.

Finally, it should be observed that the method of
the invention is simple to implement.

30 Pressure signal acquisition and processing for the
purpose of comparing pressures before and after the
disengagement order is limited to conventional
operations. The method makes use of a pressure sensor
which is usually already present on circuit breakers for

35 the purpose of performing other functions, for example
monitoring the rate at which the dielectric gas leaks out
from the enclosure. The same applies to the protection



10 Al so preferably, the pressure sensor possesses resol ution
of the order of a few parts in ten thousand, typically 0.05% Wth such
a sensor, the method of the inventiontlidentifies an internal arc
presenting a 5 relative difference between the after and before
pressures of 0.5% w th relative uncertainty of 10% Such resol ution
makes it posstHPESRo dTRYSFHISRE e i3kt kedmsweak hardwarenais dherefome a
circuit-breaksmgliarc. It is advant ageous to use a density sensor, of
the type 10 conprising a pressure and tenperature sensor wth

t enperature conpensation so as to deliver a density signal to the
nmonitoring and control unit U This type of sensor has a response that
is identical to a pressure sensor in the seconds follow ng the
appearance of the 15 internal arc or the circuit-breaking arc since there
has not been enough tine for any heat exchange to take place W th

t he sensor. Provision is made to process the instantaneous
pressures on the basis of a tinme interval which is 20 preferably equal to
t he mechani cal response tinme of the circuit breaker. In Figures 2 and
3, the pressure curve is reconstituted froman instantaneous pressure
si gnal which is filtered by frequency conversion and sanpl ed every
20 ns. This elimnates any disturbance at 50 Hz, 25 thereby providing
protection agai nst inductive coupling between the circuit breaker
current and the signal from the pressure sensor. Finally, it
shoul d be observed that the nethod of the invention is sinple to

i npl enent. 30 Pressure signal acquisition and processing for the

pur pose of conparing pressures before and after the di sengagenent

or der IS limted to conventi onal operations. The nethod nakes
use of a pressure sensor



which is uaI Imal ready present on circuit breakers for 35 the purpose of

performn gmmmﬂlj for exanple nonitoring the rate at which
t he diele t from t helZncl osure. The same applies to
t he prot ectlon 11 system Investnent in
terns of hardware is therefore small.

CLAI M5 1/ A nethod of discrimnati®egpBéE ween an internal arc (2)

and a circuiy-frgakhsd off @lls%é‘r&ﬁ%h%kﬂﬁg peRwkds ahhg.nternaqn%!x%su{ﬁ of a
circuit breaker (D) in a bay of a nedium 5 or high_ voltage, mata cl ad
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characterized in t conprises omnn
continuousl y apeeateaneg ofhan ipressatearsf is ﬁﬁéegseddbm @cmliQi'—er%\@n

inside the gpstoruULe) RhichheespbhYi by tralBkfdkehing a disengagement
10 order (15) to the circuit breaker to cause its contacts
(1, 3) to separate, said separation causing a circuit-
breaking arc to appear, the method being characterized in
that it comprises the following steps:

‘continuously measuring the pressure of the

15 dielectric gas 1inside the -enclosure of the circuit
breaker;

‘recording said pressure measurements so that after
the instant at which the disengagement order (15) 1is
transmitted, a first pressure value measured before said

20 instant can be recovered; and

comparing said first pressure value with a second
pressure value measured after said instant to identify
that an internal arc is established in said circuit
breaker enclosure if the second value is greater than the

25 first wvalue, or that the internal arc is not established
in said circuit breaker enclosure if both pressure values
are equal.

2/ The method of claim 1, in which the second pressure
value corresponds to a pressure measured before the

30 contacts (1, 3) of the circuit breaker separate.

3/ The method according to claim 1 or 2, in which the
first pressure value corresponds to a pressure measured
before said instant at which the disengagement order (15)
is transmitted minus at least the response time of the

35 protection system.

4/ A method accordion to any one of claims 1 to 3, in
which a density sensor (5) is used to measure the



recor di ng said pre asurenents so that after the instant at which
t'he dise maﬁ“@ i's transmtted, a first pressure val ue
nmeasur ed *lnstant can be ﬂéﬁovered and conpari ng
said first* pr%ssure value with a second pressure val ue neasured after
said instant to identify that an internal arc.is e ablisped in

circuit bpeekearendfostine ifielketsdcorths aingifs t 8RC ﬂﬁﬂr?he

first val ue, t ha | arc is not established in said
circuit break eﬁ%%%éggeb?%gﬁg?h pressure val ues are equal . 2/ The
met hod of claim11, in which the second pressure val ue corresponds to a
pressure neasured before the 30 contacts (1, 3) of the circuit breaker
separat e. 3/ The method according to claim1 or 2, in which the

first pressure value corresponds to a pressure neasured before said
instant at which the di sengagenent order (15) is transmtted mnus at

| east the response tinme of the 35 protection system 4/ A net hod
accordion to any one of clains 1 to 3, in whi ch a density sensor (5) is
used to neasure the pressure of the dielectric gas inside the
encl osure of the circuit breaker.



