1 A systemfor powering and controlling electrical equipnent of an
aircraft engine or its environnent Background of the invention 5 The
invention relates to electrically powering and controlling electrical

equi pnrent of an aircraft engine and/or oft its environnment. The field of
application of the invention is nore particularly that of airplane
engines, in particular gas 10 turbine engines. Nevertheless, the invention
is al so applicabl eAtsysbémchHpt growsgimesand heoth erol libgodlectatiegli pnment of
an atreraft engi ey findhe! 48 SOVILIANER oddsdls o NELE Lyd LSRG N0t Only
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actuators,_ for rust reversers turbi ne airplane engine;, _or even
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an accessory gearbox . S nically coupled to a turbrne shaft
of the ehBi netuBoimpecheheat oricwrethghbeeal | Yhat hrvert t@hekatdkso (S/ Gs)
conprising a SyPri¢anoslst §ener atoptrdhadndgsnassoci ated wth an exciter and
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and the 35 sychsOndius generatmsnb’®i ng woud riodteth t o opevat endth only
electrical equipment useful for the actual operation of

15 the engine, but also electrical equipment associated with
the engine pod, such as, for example: de-icing or anti-
icing electrical circuits; electromechanical actuators
for thrust reversers for a gas turbine airplane engine;
or even equipment associated with the wing carrying the

20 engine, such as, for example: electrical demiding or
anti-icing circuits of an airplane wing.

A traditional layout for producing and distributing
electricity from a gas turbine airplane engine is shown
in Figure 1.

25 Two generators 1, 1' (or more than two for
redundancy purposes or for optimizing the generation of
electrical power depending on the application in
question) are mounted on an accessory gearbox (AGB) that
is mechanically coupled to a turbine shaft of the engine.

30 The generators are typically starter/generators (S/Gs)
comprising a synchronous generator that is associated
with an exciter and that supplies an alternating voltage
at a frequency that varies as a function of the speed of
the engine, the assembly comprising the exciter and the

35 synchronous generator being controlled to operate in

synchronous motor mode when starting the turbine.



synchronous notor node when starting the turbine. 2 The alternating

vol tages supplied by the generators 1, 1' are conveyed by lines 2, 2' to an
el ectrical power distribution network 3 on board the airplane, referred to
as the "on-board network". A circuit 4 of 2he on-board 5 network connected
to the lines 2, 2' supplies a regulated alternating voltage typically of
115 volts AC (Vac) or 230 Vac, on one or nore distribution buses. The
circuit 4 also poWbesaéteoh&ﬁ@egcunﬂéages Supphatiedebiyvehs geneegubased
direct current (DG I pi.ca 70 Vd¢ n
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Such a I|ne i I on ose?
magnet alternator (PMA) mounted on the accessory gearbox
(AGB). The ECU is also connected to one of the buses 4,

5, e.g. to the regulated alternating voltage bus 4 in
order to be powered properly so long as the speed of the
engine is not sufficiently fast to enable the PMA to

20 supply the required electrical power, or in the event of
the PMA failing. The ECU uses the electricity it
receives to enable its components to operate and to
excite the various elements of the engine that require
limited amounts of electrical power such as probes or

25 sensors, actuators, or servo-valves.

- There is a present'trend to replace hydraulic power
more and more with electrical power for actuating various
pieces of eguipment in an aircraft engine or its
environment. Thus, some airplanes are fitted with thrust

30 reversers that are electrically actuated, such that an
electrical power supply line 8 must connect the on-board
network 3 of the airplane to such an electric thrust
reverser 9. Such a line is in addition to those needed
for powering static equipment, such as lines 10, 11 for

35 powering de-icing circuits 12, 13 of the engine pod and

of the wing carrying the engine.



for powering static equipnment, such as lines 10, 11 for 35 powering
de-icing circuits 12, 13 of the engine pod and of the wing carrying the
engine. 3 There exists a need for a systemthat is sinple and safe and
that enabl es an increasing amount of electBrical equipment of an engi ne and
its environment to be activated w thout increasing connections between the
5 airplane on-board network and the el ectrical equipnent concerned. Object
and summary of theThaventkbatFoatheésdehdr &heysnsenthan psovimedeaasgst em

for 10 powergggeaggdcenc&{%ﬁmgeg'ﬁgtiheeéagﬂlu pgfﬁ&ﬁnefoﬁnel Lrerafi

engi ne and/ or of its environment stem conpri si east one DC
vol t age power €duppronbust am ?%@S@eoﬁ@dsétso?nﬁb@%@m%®%p¢9 h@dules

connected 15zkpiparad! eichout h@n@@é\@élﬁyp@ban@é@mﬁ@l Ebﬁﬁéeﬁ’etﬁg
aSSOCIateg with alrespectlve roug ées lelectrlcal ui pnent, the
nunber of nodatERLIFE { AR—RRET ﬁoﬁke%? t?%aﬁ THE hF T nEay needed
to activate tbecereetirical equi pnment of the group so as to provide at 20

| east one energency nodul e, each nodul e conprising a voltage converter for
suppl yi ng an alternating voltage at the output fromthe nodule and derived

fromthe DC §bf¢ageaind $imempowerf stipp| inertiansel ect or circuit i nserted

between the out putsoofni2ehde eIl eseRl i 4he,5641 8L, U secRNgoLhe pi eces
eqU|£nent of the equi pnent group; and an arrangenment Tor _controlling

the modulBs aRAWERENT sRIR@CERLETHELRNT RHREEicat co@aMPRecef ol equi prrent
of the equi paentrFOUPnPIYnE LT NGF | 1t 4 Oebi t@asdnoneciod SPstde nodul es,
and to put an_energency nodule into service in the event of a failure
bei ng det ect ed®TH" g%%n f the other nodul es.

at least one DC voltage power supply bus:;

at least one set of power supply modules connected
15 in parallel to the power supply bus, said set being
associated with a respective group of pieces of
electrical equipment, the number of modules of the set
being greater than the minimum number needed to activate
the electrical equipment of the group so as to provide at
20 least one emergency module, each module comprising a
voltage converter for supplying an alternating voltage at
the output from the module and derived from the DC
voltage of the power supply bus;
a selector circuit inserted between the outputs of
25 the modules of the set of modules and the pieces of
equipment of the equipment group; and
an arrangement for contreolling the modules and the
selector circuit to activate each piece of eguipment of
the equipment group by connecting it to at least one of
30 the modules, and to put an emergency module into service
in the event of a failure being detected in one of the
other modules.
In an embodiment, the control device comprises a
central control unit and processor units integrated
35 respectively in the various modules to control the supply
of alternative voltage by a module to a piece of

electrical equipment powered by said module as a function



In an enbodi ment, the control device conprises a central control unit and
processor units integrated 35 respectively in the various nodules to
control the supply of alternative voltage by a nodule to a piece of

el ectrical equipnent powered by said nodulde as a function 4 of infornation
transmtted by the central control unit. The control information
transmtted by the central control unit nay be conveyed by a bus to which
t he processopfumhfsrmétﬁbe modukastard bpnnket ednt¥hé, contbotachit.

ener gency nmody Mt?SlCEHEEQHE@QEE E?agngQQBQGQXeEBea ¥nPlathe pieces of

equi pnrent to |ch conhecte ntra control unit
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control unit g feature_of the syste e central contro
unit is connec?eg8 geééné rghgs§8C|a? dconfﬁoy u%%%s g?“%ﬁﬂ?pﬁ%nt of the
equi pnent groappiacebmonoprogeamsapptheopra¢©@$ﬂatungtvoftage by a nodul e
as a functloneggrﬁgnbyfﬂ5ggiéon received fromat |east one sensor

aSSOCIated W th e equi pnment to which the nodule is connected and/ or as a
functionlBf infornhki @RCEReE GRECILRBAT ant e ce?PbRPE EBHEFSI COMPELI®ESt he

engine. In a él&éﬁtyall@@ﬁt§6b0dhﬂen&onﬁ@@t@@t@@ttﬁéOGaamou85m@a@IQ§ncy
nodul e i s con ected to @Yse ect or

sel ec cjrcuit
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that are actiggngggté@ ggcg P&nggigﬁ £P6i895£%gtion received from the
15 central control unit.

According to a feature of the system, the central
control unit is connected to sensors assoclated with
pieces of equipment of the equipment group to control the
supply of alternating voltage by a module as a function

20 of information received from at least one sensor
associated with the equipment to which the module is
connected and/or as a function of information received
from an electronic control unit of the engine.

In a first variant embodiment, the output from an

25 emergency module is connected to a selector unit of the
selector circuit, which selector unit has a first state
that is inactive in which the output from the emergency
module is not connected to any equipment, and other
states that are active and in each of which the output

30 from the emergency module is connected to one piece of
equipment selected from a plurality of pieces of
equipment of the equipment group. The selector unit may
enable an emergency module to be connected to any one of
the pieces of equipment of the equipment group.

35 In a second variant embodiment, the output from an

| emergency module is connected to a selector unit of the

selector circuit, which selector unit has a first state



30 fromthe enmergency nodule is connected to one piece of equipnent
selected froma plurality of pieces of equipnment of the equi pnent group.
The selector unit may enable an energency nodule to be connected to any
one of the pieces of equipnent of the eqwi pnent group. 35 In a second
vari ant enbodi ment, the output froman energency nodule is connected to a
selector unit of the selector circuit, which selector unit has a first
state 5 that thatadti wetand andwinchhthe ohtpottpbuamttba eher genegennpdul e
i s connected t uLp rall he out put of
anot her nndul%gdal% 7 cggggétgﬁeﬁgeéoggg Fa?ée?%agklg a%%#38£a§ in which
the output 5 Pﬁéﬁﬂﬂﬁé gabngéhey cnbHutecf sanohhest mgdudea pphdcatofeast

equi pment oth@hetBéeohaeskh&%ttﬁh%cgsoacegvbpaﬁatln l/Ri¥8t tRBOLABEyYari ant
enbodlneng the selector circuit cgnErlses at | east. one selector unit
he
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better understood on ¥&adfRg- 15 tfe Faol oW éﬁﬁ §Er|§P oﬁeg FUeRtby way of
non-1imting cindigat compandewni bh Leéetenne solehecacuompaayabyindr atengs,
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representation o nown | ayou produci ng an
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view of a cihessittbopeehoelivheall ¥inowesh8guang. control Iing equipment of

an aircraft engine and its environnent; 25 Figure 3 is a nore detailed view

of a voltage power supply circuit fornlng part of the Figure 2 <circuit;
Brief description of the drawings

The invention can be better understood on reading

15 the following description given by way of non-limiting
indication and with reference to the accompanying
drawings, in which:

Figure 1, described above, is a highly
diagrammatic representation of a known layout for

20 producing and distributing electrical power in an
alrcraft;

Figure 2 is a highly diagrammatic general view of
a circuit for electrically powering and controlling
equipment of an ailrcraft engine and its environment;

25 - Figure 3 is a more detailed view of a voltage
power supply circuit forming part of the Figure 2
circuit;

Figure 4 is a more detailed view of a system for
activating electrical equipment forming part of the

30 Figure 2 circuit, according to an embodiment of the
invention;

Figure 5 is a diagrammatic view of a power supply
medule in an embodiment of the Figure 4 system;
Figure 6 is a diagrammatic view of another
35 embodiment of a power supply module for the Figure 4

- system; and



Figure 4 is a nore detailed view of a systemfor activating electrical

equi pnent formng part of the 30 Figure 2 circuit, according to an

enbodi ment of the invention; Figure 5 is a diagrammatic view of a power
supply nodule in an enbodi nent of the Figure 4 system Figure 6 is a

di agrammati c vi ew of another 35 enbodi nent of a power supply nodul e for
the Figure 4 system and 6 Figures 7 to 9 show different configurations
for associating a sefrighrpswertsuppsyownodifésrant hcanfigupaoionpi Eces of

el ectrical equj At bpa.s em-of t i S iLn Figur ailed
descri ption o?ggﬁgg%F%gﬂt% %%Etﬁ£ *%@%ﬁtggﬁgl¥i€§¥@légs %gg % g%%e?g?k

| ayout of a cPhiedfs Péreletericatabfiyipoorti hy andveboemrof|ting eiedtri cal
equi prent of aR.ahr chakiqgepgi pe and its environment, in 10 particular a gas
turbine airplane engine. I n conventional manner, the circuit of Figure 2
conprises5one or two generators 20, 20' such as S/Gs nmounted on an AGB
(shown at 21)Déballés geebanbeadhyof codpbetnénta tArbhaeishahtieh the

engi ne. The 15 alt rnatlng vgltages sugglieg b égefS/GB.ZO and_20" are
conveyed by |ines 229%hd 22°"¢%° ah BFectPic ?y%% P i SHFYBUYi BRAT net wor k
23 on board thkeatrptahty powanionp-ahdacdnnedéWbikyg électriucal 24 of the

on- board net . L VEES d nat L n o) e nor e
20 distribut?%ﬁhﬁﬁggéF §§p?%a:ﬁ%%g%gl%a%%ﬁé035%3%%%@%ﬁ@gfogﬁeﬁgéqgéncy
that vari@s aR2BECIGRERTon P7StHerkpredabFPrlane atidhN®f the turbine shaft.
The circuit 24 al spn pOMRESt oDl LRGEnEPNVERE eF1 B LI d5 2P dhas supplies a
regul ated DC voltage, typically 270 Vdc or 2?9 V@g on 25 one or_nore buses.
The vol tages PrBUELRES byt Her chyQufeRerators 20, 207 such as 8/Gs

mounted on an AGB {shown at 21) that is mechanically

coupled to a turbine shaft of the engine. The

15 alternating voltages supplied by the $/Gs 20 and 20' are
conveyed by lines 22 and 22' to an electrical power
distribution network 23 on board the airplane, or an on-
board network. A circuit 24 of the con-board network
delivers a regulated alternating voltage on one or more

20 distribution buses, typically at 115 Vac or 230 Vac, at a
frequency that varies as a function of the speed of
rotation of the turbine shaft. The circuit 24 also
powers a voltage converter circuit 25 that supplies a
regulated DC voltage, typically 270 Vdc cr 270 Vdc on

25 one or more buses. The vocltages produced by the circuits
24 and 25 power various lcads in the fuselage zone of the
airplane.

At the engine (represented by 26), generators GEN

27, 27' (such as for example PMAs) distinct from the

30 generators 20, 20' and mounted on the AGB 21 supply AC to
an electronic control unit (ECU) 28 of the engine, and to
a secure power supply circuit 30 forming part of an
electrical power distribution network integrated in the
engine. The ECU 28 and the power supply circuit 30 are

35 also connected to the AC circuit 24 by a line 29 so as to
be capable.of being fed properly so long as the speed of



24 and 25 power various loads in the fuselage zone of the airplane. At the
engi ne (represented by 26), generators CGEN 27, 27' (such as for exanple
PMAs) distinct fromthe 30 generators 20, 20' and nounted on the AGB 21
supply ACto an electronic control unit (/ECU) 28 of the engine, and to a
secure power supply circuit 30 form ng part of an electrical power
distribution network integrated in the engine. The ECU 28 and the power
supply circui thd0eagén85ial sotcenfifttednt otbhendlrei thait s@4fbyianti ne 29

so as to be capablecol Belng 1ed:piRPeLEYL50:hongeAS Lbg, sPoed 9h 7 the

engine is not sufficrent™to ensure tt . icient e T cal " powei is
suppl i ed by the gehbeapersr29upp¥y. cTheupbwe? supplyegiacbftvgbtadpplies a

DC vol t age tEﬁEt'§snﬁétn§é§é§§£kklyrEggbﬁéﬁgd bH&ttBﬁét'ﬂﬁéyégés'ﬂn 5its
nom nal range,the DC voltage of the’on-board network, vdc or 270

vdc. This°DC vbPt Ageipal sﬁ%%g?eﬁh%nDctﬁBlﬁﬁgﬁl%frF%ﬁt?Bnb%%§%5n§EEﬂr55 t he
buses HVDC 40¢.40' 27oha¢1cp@mef2aosyatem Tl@ispp@/evbnga@@dlgomppueagon

| ectri cal / 10 T

cuppl v and catPorCsyStBh S Fherhase Rouer “BLpbl O foBtr 8 BAPEN:Cr nithe
exanpl e shomhhaarBOBﬂbdaV$meuemnforaPQWGramgtgn@fcentBOBD;H@O 50"
associ at ed W EDEEPRERt ! YauGLRURE 6. ch0lenfPhe Olngpbecss plac! ectri cal

equi pnent 62, 62', 62 respective sefector circuits 70", 70".
The eleciplca@nﬁﬁﬁP%ﬁ%%¥ cdﬁ®$|B@@anS%EP%YC@m@rCO@té@lr$i5ﬁﬁmors for

punps, actuat @ﬁ@lu@ésv@éwﬁ)l@up@gprm&am@@rml@ﬁ the ehépd eagi ne or for
thrust reversers or for ctric Il%ﬁactu Lnspec |on 20

atc and
de-icing or angp¥ ?C|%ﬁer%%? 1742eCi +8EPt R, P LBY 1 O5 RAtRqu pn%&t + f or mi ng
part of the a5®b|aﬂ@ocfﬂﬁﬁdmwiﬁhlféspﬁWtifﬁ"@T@uﬁ@ﬂ@Dne6@0ﬂ e@ngbhe support

system and ”Eféggs onglectrlcal equipment 62, 62", 62" via
15 respective selector circuits 70, 70', 70".

The electrical equipment comprises in particular
electric motors for pumps, actuators for variable-
geometry parts of the airplane engine or for thrust
reversers or for electrically actuated inspection

20 hatches, and de-icing or anti-icing resistive circuits,
with all such equipment forming part of the airplane
engine of its environment {(engine pod, engine support
system, and nearby wing).

The power supply modules 52, 52', and 52" of the

25 sets 50, 50', 50", and the selector circuits 70, 70', 70"
are controlled by a control device comprising a central
control unit 80. This is connected by sets of lines 64,
64', 64" to sensors 66, 66', 66" adssociated with at least
some of the pieces of electrical equipment in the groups

30 60, 60', 60", and it is alsoc connected to the ECU 28.

The components of the central control unit 80 are powered
in the same manner as the components of the ECU 28. The
power supply modules 52, 52', 52" comprise inverters for
delivering an AC voltage to the pieces of equipment 62,

35 62', 62" of the groups 60, 60', 60" that 1is obtained from
the DC voltage delivered by the buses 40, 40' to which

.the power supply modules 52, 52', 52" are connected in



The power supply nodules 52, 52', and 52 of the 25 sets 50, 50', 50", and
the selector circuits 70, 70", 70" are controlled by a control device
conprising a central control unit 80. This is connected by sets of lines
64, 64', 64" to sensors 66, 66', 66" assfciated with at |east sone of the
pi eces of electrical equipnment in the groups 30 60, 60', 60", and it is

al so connected to the ECU 28. The conponents of the central control unit 80
are powered pﬂrahbe$aneThannemtaslthentnnbom@ht58©fC®h9rEIBJQBe The power

supply modul 5032108255 533, cOBPE | 3gq OyETersclor ofeLhyeting amgAC

vol tage to the preces of equi pnent roups 60, 60
60" that is oB?a|h@da$Fbﬁ@t@h%a%k:Qél?%@eph%¢$%e@%de%lem%nEué (3 @%’ 40' to

whi ch the poger sypal fuﬂzeﬁlyb@soﬁzmﬁamaézonaf@c@mﬂ@@crsydth@ Becupzg al l el .
The central control unit 80 controls 52" and the

sel ector CirceitéoroSeHpors %@SO?%agﬁélvbf% g%%hphﬁc?ﬁeoﬁl%%%%p%?n%qU|pnent
62, 62', 62"Ths aefmntitbﬁv@tlm@Totﬂnms@@ mém@dwe@lbw tdep&ECH 28 H and/ or

Sensors assocj t ce The. N ivating" is
used herein m#?%ggeéke%?£¥§mgﬁ§b %%ééofg &EfE 11$%1%%§$}% %%rg$
i ndi cat e t hatedgctelecneier nbs opeing b@rn‘geldrwrenel@@tei@c@ri@nor an

el ectronmechani cal¢ AGhAIGL O 1 £51 SE€L+h AL O MPYesRNt; n0f 10yimdeed that a
resistive heater circuit is powered. The power supply nodules of each set

are sinmf@r, 1pfeedt e hoRuresl Bl 1y RedErVi ekt hE ol ¥li PPERERE- sets and
the pieces of eqUIp}m@r;bo@@r Ngue DY PRSI TE 9 6if fdetientet g5 p4IPSiAslar f uncti on

of power requirene der to 15 e.the sizes_of the inverters of
Che’ pover sunbroh - niar ST et o her 3 Chden oo EFBeShmu e st
groups of pietces mﬁeemmummeQu1§mQMM6@91mgt¢mnmpﬁﬁwﬂmxocﬁsﬁfetmmk

Natural ly, itg é?%% be xgigﬁc{{‘c?ﬂ‘ 6Prggﬁe£’r Bl fgbal J%r? Qhde frdhe

inverters are capable o power i ng e ‘equi pnen escri bed
bel ow i n15 optimize the sizes of the 1nverters of the power supply

modules. The number of sets of modules and the number of
groups of pieces of equipment is three in the example
described. WNaturally, it could be other than three, or
even equal to one if the inverters are capable of

20 poweriﬁg all of the equipment. As described below in
detail, each set of modules includes at least one
emergency module for redundancy purposes. The selector
circuits 70, 70', 70" are controlled to connect each
pliece of equipment of a group to a module of the set

25 corresponding to said group, and possibly the emergency
module, should that be necessary.

Figure 3 shows in greater detail the secure power
supply circuit 30. The AC/DC converter circuit 31 has
its input connected by a switch 32 to a first input of

30 the circuit 30 connected to the line 29. Two other AC/DC
converter circuits 35, 35' have their inputs connected
respectively to second and third inputs of the circuit 30
receiving the respective AC voltages from the generators
27 and 27'. The outputs from the converters 35, 35' are

35 respectively connected via switches 36, 36' to DC bus
circuits 37, 37', e.g. of the HVDC type respectively
powering the buses 40 and 40'. The output from the



detail, each set of nodules includes at |east one energency nodule for
redundancy purposes. The selector «circuits 70, 70", 70" are controlled to
connect each piece of equipnment of a group to a nodule of the set 25
correspondi ng to said group, and possibly%he energency nodule, should
that be necessary. Figure 3 shows in greater detail the secure power
supply circuit 30. The AC/DC converter circuit 31 has its input connected
by a switch 32oteeatbrr 8t inpafsof c80nébeedi touthe30iconnestdd, t®7the |ine

29. Two ot her ter.ci [ 35;:35" have their inputs connected
VQQVEEQR§BE¥$& EQ%EEEQH 53, ?3

respectively to seco and t inputs’of "the circuit 30 receiving the
respective AC vol t desselertohecgensrht bpsne@7brnghe7svitheeduddut 83from

the converter§33§,3§§'3@ﬁei§5c5§§96@15ae$¥wfﬁanﬁ@ﬁeﬂsvaé § WML GRESH360 £ 36
to DC bus_ circuits_37, 37", e.g. of th DC type respectively powering
the buses®40 5h8 H@l?a?ﬁelﬁﬁ?iﬁtd?F%ﬁ¥? e?9 tRENVBFPRFS31TPR BPR0 connected
to the circui §sn8fatd8¥s 2Vj a2vespewhénetisa fehesaB3rs38uppIfie sel ector
circuit forne .the switches.32, 33, 33 ., 36,.36. is,contgrplled by the
SO0 98 as a fARCETEhEBE CLELRE Ut HOkeT v Ehs RLLECPER 3P 1R ottputs from
the generatorslaged2and Whensvhechesesat o838, sappl y3'saféicpent eTketri cal
power, the sw@i@{@@ﬁéﬁty?’@raﬂl é%l&?e@hé%%gg @W,t&@esié?tﬂg%ﬁﬁ 33

are open. The electricity ava e on the buses 40, 40" is t rom 10
that suppPi edthytt herpbhedabyrsho7genyratergpdtei yel y. reypeatbieland/ or the
other of the geseratorsnd/or2thei Sth&HPPE Vimg dassthtsignt7poyer while the

ai rpl ane enging i .runnég_ glomﬁ or in tqﬁ%fve t of,failure, the switch
36 | and/ or ¢ HEURAT YR SERST ST bbTRl KIAUET Yiel SoneF of HBPTHe dRIERR) B8 and
si nul t aneous| yuthingws 1ohl B2oanth t tiee sswdich 38 fahthioe, thiee sswiedh 336 are
closed. The eloghih il sMALAARER LD G086, BYS8RaED oAD' chc LOFNFakgl Trom
15 ECU 28 and simultaneously the switch 32 and the switch 33
and/or the switch 33' are closed. The electricity
available on the buses 40, 40' is then taken from that
supplied by one of the generators 27, 27' and the line
29, or solely from that supplied by the line 29. The
20 power supply circuit 30 thus provides a secure electrical
power supply node at the engine. The buses 40, 40' power
the sets of modules 50, 50', 50" and also the central
control unit 80 for activating the electrical equipment
62, 627, 62". Nevertheless, it is possible to power one
25 or more pieces of electrical equipment directly from the
output of a generator 27, 27', e.g. a circuit for de-
icing the pod of the engine or the wing connected to a
line 39 that is in turn connected to the output of the
generators 27, 27', by respective switches 38, 38'. The
30 switches 38, 38' are controlled by the ECU 28 to power
the line 39 as a function of requirements.
The use of two buses 40, 40' that are powered
separately makes it possible to mitigate the failure of
one bus or of its power supply, and to share the
35 distributed DC electrical power.
The use of two generators 27, 27' serves to mitigate

the failure of one generator, while conserving a power



supplied by one of the generators 27, 27' and the line 29, or solely from
that supplied by the line 29. The 20 power supply circuit 30 thus provides
a secure electrical power supply node at the engine. The buses 40, 40
power the sets of nodules 50, 50', 50" ah@d also the central control unit
80 for activating the electrical equipnment 62, 62', 62". Nevertheless, it
is possible to power one 25 or nore pieces of electrical equipnment directly
fromthe outpuppby ahgeneépatate 29eciE, be. gheacohneutiom029dﬂithcthg t he

pod of the eng oQEdtHStp%?EESRQ”ESt £f.1Q gge 5@8o§% Lhat b% kn turn

connected to t out put enerators res ecfrve sw tches
38, 38'. The sng%A@dhesTBe uss'Oér@ @Dﬂ@l@l@@ﬁeb9t@hepgﬂ£r289tbobbmer t he

line 39 as a fyBeLi op ohoregyi pPEDIS1 JhE HEGPENLYOsBUSESAP: s49eqt hat
are pomer% separatefy makes 1t possible to mtigate the failure of one

bus or of @its Eo%ﬁraéﬁBpP9sséﬁae OsHAYESERE BBVENGt PRbYL U DeC¥PECt ri cal

power. The useupﬁlywbugeﬂﬁéatQéspaﬂeréa 1ﬁepaeslnélnftoﬁatﬁo the failure of
one generat or mhllg?conser made secure by

The Jomnect | ReBBaFPRSTRE YERTaP oLt werREERRO Y o Shar KT o ectr cal
power suppliedprdpeiase bHfom shﬂg¢e—@@@edanetwguherlng both buses 40, 40

in parallel can nergr£g8£g§§nbetggv§?fg%€ 'Ehéso§|§8a §S§épwgrko

envi sage having only one Eomer supply I's powered in parallel from
two genéPat oFSC®tVEdoRY a @enge@u@%NQ@%@brsugﬁéyMﬁér@ulhp@¢@b¢|@@eafP@n1the

on-board netweskeads. adﬂcynencoﬁ@@ryﬂ$ﬁa@§ @$lgheopﬂa@@aég figd wWet Ked Ot
recei ved by t?f secg%e pomeg gu&g % C|rCU£t cgulg be a t voltgﬁ AC/ DC
conversion of°t hts Voftage at"? CTTITILY B0STE t Hed th?o%%%Y EREssary,
such that the3tomwerberomditednoberepidted, ovheepl acedssaber eopesessary, by
a EK]E{IConvﬁgyﬁﬁ'converter.

15 Figure 4 shows in greater detail the circuit for
activating and powering the electrical equipment 62, 62',

62" from DC power supply buses 40, 40',
The electrical equipment may comprise in particular:
actuators for variable—-geometry parts of the gas

20 turbine engines, such as variable bleed valves (VBVs) for
the compresscr, members for setting variable stator vanes
(VSVs) of stator stages of the compressor, transient
bleed valves (TBVs) of the compressor that are operated
during particular stages of flight, in particular during

25 takecff, or indeed members for varying the clearance at
the tips of the blades of the turbine rotor (clearance
between the blade tips and the turbine casing) for low
pressure turbine active clearance control (LPTACC) or for
high pressure turbine active clearance control (HPTACC);

30 - members of the fuel feed circuit, such as high
pressure fuel pump motors, low pressure fuel pump motors,
and flow rate control valves;

lubrication circuit members, such as feed pump
motors, air/lubricant separator arrangements (breathers),

35 or scavenger pumps (SCAV); and

electrical loads in the engine pod such as

electromechanical actuators for electric thrust reverser



15 Figure 4 shows in greater detail the circuit for activating and
powering the electrical equipnment 62, 62', 62" from DC power supply buses
40, 40'. The el ectrical equi pment nmay conprise in particular: actuators
for variable-geonetry parts of the gas 20lturbine engines, such as

vari abl e bl eed val ves (VBVS) for the conpressor, nenbers for setting

vari abl e stator vanes (VSVs) of stator stages of the conpressor, transient

bl eed val ves éaBMstlﬁﬁ shgt@@ﬂD(BSBES Ihéle@tﬁo@@@h@ﬁf@aldﬁét@@t@ﬁﬁtiCular

st ages of f||? }égu angfﬁ 25 tage or indeed nenbers for
varying the c earanc t he tIps of %e b? es ?f the turbine rotor

(cl earance betmeeﬂomhepb¢@@@ ¢f psqatpnene reqbine tegeng)evols|oly
pressure turbéﬂécé‘fibé@ ﬁ&rﬁé‘f &PEéP (LETAR £ P5nd ralﬁ%gneﬂifssure

turbi ne active cl earance cont HPTACC 30 nmenbers o eed
circuit, §ucheﬁglﬁm@%t %@%s%%r%“W Vl%%ﬁpl%ﬁ@o¥sElmﬁﬁlb?%s%ﬁr%r@®@$ PN

nmotors, and &l suheaien CcONtpOleyab¥@sirdMbRt£AL I DR €hé ChhésERADEr s, such as
feed punp nD ors,.,air/lubricant separator arrange nts. %breathers

scavenger SSCERSAH : SEMPEF ecthT cCRAV AR i 1° th %ﬁﬁ& 29 pbt LUk %%
eIectronechaneqaipmeﬁﬂagrmapéoﬁOeI@@trlﬁorhm@ste$pwmmsmg 14 tlacé@ati ng

systens (ETFwéastf£§E;¢8 ?é actuators for inspection or maintenance
hat ches. Sone pi eces equi phent require lower levels of electrical power

than ot h&¥s. As ne@tdwmeel abovie, Pewer 5Eeyub prent ohyedel gl vPdesi¢nt o a

plurality of ;9&0\%)@ agsy 2 FRNCTLBFAGE, POVBACE SFdH: I QIR So orhdk £ PEuRI €S ENT | Y
descri bed exanpl e, the equi p nent is subdivided into fhree eqU|pnent groups

60, 60' 60" corFesPorii FRETETIRP (5t et piwsa vl S raeila oth 30: | ow
power for piesesu®toratd Prantifdsticion asr I n MNandBVha tETAGE, t IPTACC
variable-geoq&ééy ypjt§,

15 Group 60': medium power for eguipment 62" such as a
fuel flow rate contrecl wvalve actuator, an air/lubricant
separator arrangement,

Group 60": high power for the equipment 62" such as
a high or low pressure pump motor of the fuel circuit, a

20 thrust reverser actuator, a circuit for de-icing or anti-
icing the pod,

Sensors 66, 66', 66" such as for example state
sensorsg, position sensors (e.g. end-of-stroke senscrs),
flow rate sensors, temperature sensors are assoclated

25 with at least some of the pieces of equipment and are
connected to the central control unit 80 wvia lines 64,
64', 64",

In the embodiment of Figures 4 and 5, each module
52, 52', 52" of a set of modules 50, 50', 50", e.g. a

30 module 52 (Figure 5), includes an inverter 53 connected
to the buses 40, 40' in order to deliver an alternating
voltage on the output 54 of the module, the inverter
being adapted to deliver the desired power level. The
module 52 further comprises a processor unit 55 that is

35 powered by.the buses 40, 40' and that is connected to the
central contrel unit 80 by a bus 82. The processor unit

55 contrels the operation of the inverter 53 and it 1is



a feed or recovery punp of the lubrication circuit, or an actuator for an

i nspection or mai ntenance hatch in the pod, . 15 Goup 60': nedi um power
for equi prent 62" such as a fuel flowrate control valve actuator, an
air/lubricant separator arrangenent, ...12 Goup 60": high power for the

equi pnment 62" such as a high or |ow pressure punp notor of the fuel
circuit, a 20 thrust reverser actuator, a circuit for de-icing or anti-
i cing the podronnecte®ensotise 66utp6t, thétefuch as dodeexanpkersdat e

sensors, posiLLAPR, SENSHLSoLErStiE dggfﬁﬁérggge?€g§prs), flow rate sensors,

tenperature sensors are associated wth at [east sonme of the pieces of
equi pnent and are Tkonpeetedsed whetcept Fanteohs rohe upper8bionacfi hes 64,

64', 64". In thec-prbpdssent 9fc H, gHEesqdipREn®, 836N BRILLE iRderber, 52"
of a set of npdules 50, 50', 50", e.g. a 30 nDduI$ 52 %Flgure_S%, incl udes
an invertar 53ScORMREtETCtBLEhR BESEST2H, CHBCULh &Y d’F forHRFEier &h
alternating wohtage DRfdheadldbputeddivédt heomotiw ecetibeal nwentesl bei ng
adapted to deliver,the desired power Level..The. mpdule 52 further
comnr ses e prbiEeaby FRe' Ead ROrelak Sh d0Cs IO E PR DR 40 ana
that is connebzedistoftheformatial reneiveduhremgondyon hose8enghes
processor un'éﬁsééi§9@&r@%@ht?ﬁeOgﬁﬁfﬁmﬁﬁto{otﬁg é&ﬂf&é@éd5%néﬂgr'£r6ﬁ 12
ererr or aer t

connected to the output t om in fo servo- contro e operation
of the ihYertehe HHé $focessor unit 55 controls the operation of the

inverter 53 to actinate=garhpPreshtt® Whth thheaisverdesivdsi S connected via
a sel ector circgit 70. as F function of control .| rmation recei ved from

the central cOAtPErEtRR (28" The %Eﬁﬁ?%ﬁo¥h?%?%g$'0%0?%eﬁ%h%gafﬁﬁp%ﬁ t he

basi s of i nfospataoton eckivies fnvarosme 3 sorehsensorishe event of a
failure being detected, the selector circuit 70 is
15 controlled to connect the equipment for activation to a
spare module or emergency module forming part of the set
50, as described below.
In a variant, it is possible to transmit over the
bus 82 the information received from the sensors and from
20 the ECU 28, the processor unit 55 being programmed to
control the operation of the inverter 53 as a function of
said information so as to activate the associated ”
electrical equipment via the selector circuit 70. Under
such circumstances, if a module 62 fails, an emergency
25 module of the set 60 can be configured by the central
control unit 80 downloading thereto the application
program corresponding to the equipment to which the
emergency module is to be connected, the circuit 70 being
controlled to interrupt the connection between the
30 equipment in guestion and the failed module and to set up
the connection between said eguipment and the emergency
module.
It should be cbserved that the central control unit
80 could be integrated in the ECU 28.
35 Figure 6 shows a variant embodiment in which the
mcedules 52, 52', 52", e.g. a module 52, essentially

comprise the inverter 53 which 1s controlled over a



associated wth the equi pnent to be activated and/or from 10 the ECU 28.
The central control unit 80 also receives information fromthe processor
unit 55 concerning proper operation of the inverter 53 so that in the
event of a failure being detected, the skBector circuit 70 is 15
controlled to connect the equipnment for activation to a spare nodule or
energency nodule formng part of the set 50, as described below In a
variant, it i|idepgbssiblieliokt fansntheoventtae cbosr82 théti ahdrmati on

recei ved frOnkﬁgﬁlgfﬂgoﬁﬁe?QQRfBQQE ngEHSxEgégfgatE9619£QC§E§8£mQ€i$n55
bei ng programed to control the operation of the inverter 53 as a function
of said infofRabfohRhgocusrub Hellgaeelrae bBRSotnEEEHEIel ectrical equi prent

via the selector cfigukt 70sh&hdetn &MEHAChEégUNBEances: kb, asppdukgn 62
fails, an_energenc 5 nodul e of theSSet 60 can Qe configured g¥%the

central cont? ImﬂﬁP%e§O Bofinl 3a8fhgt nafePe ¢ he appiitcati BRI PFeYr am
correspondi nggtoupheOequapaestléotvhi ehrthet e0er gengyssvdbbecospt Dsbe

connected, the gircui 70 _being controlled to interrupt the connection
botween the SR ESnEA TP qRegtron AHAETReChal| Ehe BHTP et Afh Pectet up
t he connecti onf betweenesti 82 egui phentoandsphedener geney 6fwdadeas|toshoul d

be observed that{he ﬁ@niéQEtCSHérQﬁeﬁ@éﬁc%aﬁo&Qﬂéagﬁg éﬂﬁ?@é?tﬁg tfethe
ECU 28. 35 Figure 6 shows a variant enbodinent 1n which the_ nodules 52,
52', 52"10e. gOthehpdpfels?. ebBehbeabX§mPEdnphode 2R3 iRVEFHRE 53 which is

control | ed oveimpl 1By ¢liedi @ptRdns pkehepan the wenteah §08LHAD YA thAed
supplying thereto ovef anot her dedlfate link information_ a @ui t he out put
vol tage fromRHeCTRVeT t BAVTRRGRT eOF ¥hotiReEh EMDOITHRRT Of HOSRte$0 S50

50" 5 of nodedres] eogfoarsetD&Perdsogi ah edha tdtah egubpresf modules
in the set 50, it is possible to provide more than one

15 emergency module.

In normal operation, the equipment 62 is connected
to respective modules 52 via the switches 72 of the
clrcuit 70, which switches are then closed. The
emergency module 525 is connected to a selector 73 of the

20 circuit 70 via which it can be connected to any one of
the pieces of equipment 62. The switches 72 and the
selector 73 are controlled by the central control unit 80
via dedicated control lines.

~ In the event of a fault being detected in one of the

25 modules 52, the emergency module 52s is activated and the
central unit 80 acts firstly to open the switch 72 '_
connecting the failed module to the associated equipment
62, and secondly to cause that equipment to be connected
to the emergency module 525 via the selector 73.

30 Figure 8 shows ancther embodiment of a set 50, 50',
or 50" of modules, e.g. a set 50 associated with an
equipment group 60 via a selector circuit 70. The set 50
comprises a number of modules 52 that is greater than the
number of pieces of eguipment 62 in the corresponding

35 group, one of the pieces of equipment 62a in normal
operation being powered in parallel by two modules 52a,
52b via selectors 74a, 74b of the selector circuit 70.



group 60 via a selector circuit 70. The set 50 conprises nodules 52 in a
greater nunber than the nunber of pieces of equipnent 62 in the
correspondi ng group 60, so as to provide at | east one energency nodul e 52s
simlar to the 10 other nodules. In the eké4nple shown and in order to
simplify the drawi ngs, there can be seen a group of three pieces of

equi pnent only, where the nunber of nodules is equal to four. Depending on
the total nunffee othrwdpliesesi nft hgusphebd, akk Conpessell ect otpeovi de nore

t han one 15 e 7 .LN_nQr Langs~t he UL Pk 2-LS
connect ed tog§%g822¥¥§ggﬁggafésvgg g?% ?ﬁg£§§%gcﬁ%é 7Eﬁgfé?ﬂgghggrg%it 70,
whi ch swi t chedndr Ehehérlertssd. 7¥he 7éhepgencynhbadledsby tBeconnteréd to a

sel ector 73 ofinthegd0pgi edht 40 ¥baivhieh Linean RE-cONALEESHrig-any one
of the plece% of equi pnent 22. The smntghes 72 and thg sel ector 73 are
control | ed by PReSEeREFAFScntr of hnFRaB6e Thg BeAr LSt ed2cORt FBE lines. In

t he event of moflallkt 5Pei ng det echadctadone af pibee 35 spdup@enb2othbe

ener gency nod 5 is.activated and the_.central unit 80.acts firstly to
open_the’ swi t ER72hEoRABER! D EHATPATT Bacaur RoFbPhen 2oL Es spat
equi prent  62megdndesbeandbibt bocaagteas han emarpearay mnodbdeconnected to the

energency nodul e 52§ yha épsn§95§0£g£1;§e §Q?E§9Hé€e§téQOMﬁ AnpLhgie

enbodi ment of a set 50, 50", or 50" of noduleS, e.g. a set 50 associ ated
with an lBqui pAredthgr otipaBOthFanadebeechd? - cPFlui Fhgocerheakernth 80
conprises a ngaheesothavdul estd2 thatot s7gpeabetohhabtt hee moalEE 9Papi eces
of SuLPrent 82 L3 IE ERLTEPRONCLPI. 22 LUP: (008 0L LS BLESEREST e
52a, 52b viafskledtoosuldaanddbaoies hehsebettoh T2rewumtedOing4thdhe ot her
Ekffﬁﬁegf729“#%2F§§ﬁ$%§g§89§80£ﬁ9 19: 0L S q " SSRES LY C RO &S VEZ the

15 open. In the event of a failure being detected in one of
the modules 52a, 52b, the central unit 80 causes the
associated selector 74a or 74b to isolate the output from
the failed module.

Thus, in emergency mode, the equipment 62a is

20 powered by only one of the modules 52a, 52b. This
embodiment can thus be envisaged when a degraded mode of
operation is possible with the equipment 62a being
powered at reduced power.

Figure 9 shows yet another embodiment of a set 50,

25 50', or 50" of modules, e.g. a set 50 associated with an
equipment group 60 via a selector circuit 70. This
embodiment is appropriate when two pieces of equipment
62a, 62b are never activated simultaneously and can be
connected via a selector 75 to a single power supply

30 module., This can appily for example to thrust reverser
actuators and actuators for inspection and maintenance
hatches. |

In the.embodiment of Figure 9, the number of modules
52 may be equal to or even less than the number of the

35 pieces of equipment 62, while still having an emergency

module 52s. Thus, one of the modules 52 other than the

emergency module is normally. connected to the selector 75



and the selectors 74a, 74b are controlled by the control wunit 80 by neans
of dedicated |ine. Were appropriate, 5 the selectors 74a, 74b enable the
nodul e 52a or the nodule 52b to be connected to a piece of equipnent other
t han the piece of equipnment 62a, thereby &mabling each nodule 52a, 52b to
act as an energency nodule. In the event of failure being detected in a
nodul e 10 52 other than the nodul es 52a, 52b, the central unit 80 causes
the sel ector ¥i4a ers¥dbcho7zomnersd the oovdalembS@aleor5h2bthert tieapi e of

equi prent. assgcial e wi LAt he Lai Led todule gng, cayses. the. suit ch 72
connecting the farléd nodule To° the aSS6crated prece of quiprent to 15
open. In the ederpment ab6f aviarectieepglvet eeiedi¢n bhe ofhet¢eenweutes 52a,

52b, the centgahuBi §280; sapsesethey B§SQCLEI LSl POt N Qrid4bot 0
isolate the output from the failed nodule. Thus, in energency node, the

equi prent 262aPF sCOPREEbGRr Bd By ofifieoher of Pt R Hodeiteees2l SIBIPHHR
enbodi ment ca@2tbusebecrani shgesi vben ar deghasiesh noses of caper athen is

ossible with_th ui nt . 62a bei ower ed reduced power. Figure 9
ghoms yet ano?%%fcg oﬁ?ﬁ%%? %#ea$%£$C%€FS zg’Sgé,aEﬁ ?ﬁptﬁhfﬁ%ﬁ s, e.qg.
‘a set 50 assochateenwrah eonteqlipnent8Qroip Gddicated sebrctol timesit 70.
Thi s, embodi mont i EnaPRLOBKLAL & MhEnel 10 PL O6EE OTa SULRIENL, G782 0B2D T

never activated simultaneous can be connectted via a selector 75 to a
singl e pbYer Sipprgdsbesoell etharrenteam! apply $drcassapl e cRaFI_RCY
reverser actHsdQIs endl eIt NEsi Ffed NSPRELLON NG RE K enance  hat ches.

e o0 et DL U8, %y METWTEeL 61, IOl co) S By b saual (o0 o
havi ng an enesgbacyor Nilute GZsmedihushe ofive oferidie mmdlulescd2tiod her than the
emergency modyl £ 15, Pojdrall Y, SNt ad; 1R 108 5l €L @ with the

15 failed module.

Thus, secure activation of an equipment group is
achieved by sharing resources constituted by a set of
similar power supply modules, while limiting the number
of modules needed since securing the activation of

20 equipment in any one group does not require two power
supply modules to be associated with each piece of
equipment for redundancy purposes.

In the embodiments described above, the‘power supply
modules are associated in operation with respective

20 pieces of eguipment, and only the or each emergency
module can be associated with different pieces of
equipment. It is possible to envisage a higher degree of
modularity, without certain modules being individualized,
each power supply module being suitable for being

30 associated with one piece of equipment amongst several.
The allocation of a module to a piece of equipment is
then controlled by the central control unit by acting on
the selector circuit and by assigning a special function
to the power supply module, for example, as described, by

35 downloading an application program into a processor unit
of the module. | |



15 via a switch 72 while the other nodul es 52 other than the energency
nodul e are connected to the other pieces of equipnment 62 via respective
switches 72. The emergency nodule 52s is connected to a selector 76
enabling it to 5 be connected to the seletéor 75 or to pieces of equipnent
62 other than the pieces of equipnent 62a, 62b. The sw tches 72 and the
selectors 75, 76 are controlled by the central control unit 80 via

dedi cated control ARihesughnthdedevenipvion ébm#@rEeb@tag detected in one of

10 the nodul e cept t 62a to
be activated, é%gégéégﬁ eggméséﬁwgg Sgggog t§8$%%§$al %%Bg@%ﬁ eto
open, and cautbs @h@ln%ef@tt@?lYBGrbn@oﬂﬁe@m th@ eneegehCy AHUul 2LtdSt he

sel ector 75 opokgibhe €8Uéﬂﬁf§ég82p§§§92h§t€ﬁe¥ét@uéQE dprieiigdeppdul e.
Thus, secyre activation of an equi nent g&oup is achieved by sharing

resour ces>con¥ePE 4R bYO L3S %? %?n?m OpoReRCEEPPEy modul es, whilie
limting the nunber of nodul es needed since securing the actlvation of 20
equi pnent in any one group does not require two power supply nodules to be
associ ated with each piece of equipnent for redundancy purposes. In the
enbodi nents descri bed above, the power supply nodules are associated in
operation with respective 25 pieces of equi pnent, and only the or each
energency nodule can be associated with different pieces of equipnent. It
is possible to envisage a higher degree of nodularity, w thout certain
nodul es being individualized, each power supply nodul e being suitable for
bei ng 30 associated with one piece of equi pnent anongst several. The

all ocation of a nodule to a piece of equipnment is then controlled by the
central control unit by acting on the selector circuit and by assigning a
special function to the power supply nodule, for exanple, as described, by



35 downl oadi ng an application programinto a processor unit of the nodul e.
16 Although the description above relates to an enbodi nent of a power
supply circuit 30 associated with the engine for delivering DC on the
buses 40, 40', it is possible to envisagé7powering these buses directly
froma 5 regulated voltage of the on-board network. 17 CLAIM5S 1. A system
for powering and controlling electrical equipnment of an aircraft engine or
of its envirofgi@aaMs, the systen1conprising 5 at | east one DC voltage

power supply QUSA(égstegofLr wef3RG 9R8 aggt£§919585g198 [ 30a) Of power

supply nodul es connecte toth S, Said set
bei ng aSSOC|a?éélmmﬁﬁtaoﬁe§peé@¢@éa§toapgloe(6@ of 60s @nVQGbﬁm@ﬁtpleces of

el ectrical equhpmgpLeehheompuiengof nodules (52 or 52' or 52") of the set
bei ng gr%ater t han t he nlnlnun1nunber needed to activate the electrical
equi pnent 2(62 or 62 aBr 625} 8Pet Rt HPotipdsoPoysTt 8UBPLVi BESat4Peast one

ener gency nodabe)¢52s, 52a or 15 52b), each nodul e conprising a vol tage

converter (53) for p g _an alterpating Qltag a e out ut fromthe
nmodul e and deri ved f?g P éggtﬁpvoﬁ?% éggfofh 8V polkr 5o E E Bﬁg a sel ector

circuit (70 tQUFDlyomOd01¢S|nsen&ededzmnb§ameéheﬂheOouhpupswet Bhpphpdules
of the set ofy,gpdulesy and EQ?PQ'ﬁggé QEthU?EHH”& QEEEQStEGH' 988 group,

and an arrangemant or contro |ng es and t sel ec ircuit
to activaPe edbh preeld’ oPre69|bn@ﬁtpéﬁceﬁh@feQQE§ﬁéh@aér@gplﬁve@bnnbheung

it to at |eashu@Perobr2RotiitesOdybesr apd bp pyt) apreAREg8BEYLERMAY! € into
service greater than the minimum number needed to activate the
electrical equipment (62 or 62' or 62") of the group so
as to provide at least one emergency module {52s, 52a or
15 52b), each module comprising a voltage converter (53) for
supplying an alternating voltage at the output from the
module and derived from the DC voltage of the power
supply bus;
a selector circuit (70 to 70" or 70"} inserted
290 between the outputs of the modules of the set of modules
and the pieces of equipment of the equipment group; and
an arrangement for controlling the modules and the
selector circuit to activate each piece of eguipment of
the equipment group by connecting it to at least one of
25 the modules, and to put an emergency module into service
in the event of a failure being detected in one of the

other modules.

2. A system according to claim 1, in which the control
30 device comprises a central control unit (80) and
processor units (55) integrated respectively in the
various modules to control the supply of alternative
voltage by a module to a pilece of electrical eqguipment
powered by said module as a function of information

35 transmitted by the central control unit.



in the event of a failure being detected in one of the other nodules. 2. A
system according to claim1l, in which the control 30 device conprises a
central control unit (80) and processor units (55) integrated respectively
in the wvarious nodules to control the supply of alternative voltage by a
nodul e to a piece of electrical equipnment powered by said nodule as a
function of information 35 transmtted by the central control unit. 18 3.
A systenlaccoBdiAgsyetemahntardﬁngmhbcblahm gont.nolhichf oheatbonrol

transm tted bxnkegmg%QBBakr%gggaeg nbL LA0) cchs gonyeed by, g; pusgs2) to

whi ch the processor unit | s are connected system
accordi ng to é&PFaFAnZegedcbdi m US|h8aM|éﬁ vhéchotheaphoefesgeneninsdul e

(52s; 52a or %2B) b$ theNhbaUiabl §-EocBRnadaphed to any of the equipnent to
which it might be connected, by the central control unit 10 (80) changing

an appllcétlon programin the processor unit of the emergency nodule. 5. A
systen1accordﬁngAteyetamnn&cokﬁim@iﬁh bmglmoztbﬁlcld@miee CANPhi8ASthe

central contragl EQE % cggnect d.to éS variggg nDduIes (52) to
cause al t er nating®Vvol tage?r8-Yp® Hb%ll nﬁﬁu {o'8 piece of
el ectri cal eqabpﬁegurablahtohbbtadaptednéotedyasfathanequmpmeht taf ormati on

recei ved fromphencent fabnpoLrobohDLte, 2By Scud BUALER AcGOr dhNOuhocany

one of clains 5, e cenfral ontro connect ed
to senséPs (6%0 66hanesmy a§séEPé{L@@It%«P’tlhpﬁP@€é@ bR t@qup%ﬁ@spsz 62",

62") of the egHipmeAt tHEOURetQenEPMb@h1ENe supply of alternating voltage
by a nodule as 25 a function of information received fromat |east one

sensor associated with the equi pnent to which the nodule is connected
and/or as a fhnchi spsbémi atosrmaithgntoeceiigdl, in which the control

device comprises a central control unit (80) connected to
15 the various modules (52) to cause alternating voltage to

be supplied by a module to a piece of electrical

equipment to which it is connected as a function of

information received from the central contrel unit.

20 6. A system according to any one of claims 2 to 5, in
which the central control unit (80) is connected to
sensors (66, 66', 66") associated with pieces of
equipment (62, 62", 62") of the equipment group to
control the supply of alternating voltage by a module as

25 a function of information received from at least cne
sensor associated with the equipment to which the module
is connected and/or as a function of information received

from an electronic control unit (ECU) of the engine.

30 7. A system according to any one of claims 1 to 6, in
which the output from an emergency module (52s) is
connected to a selector unit (73) of the selector circuit
(70) , which selector unit has a firét state that is
inactive in which the output from the emergency module is

35 not connected to any equipment, and other states that are
active and in each of which the output from the emergency

module is connected to one piece of eguipment selected



froman electronic control unit (ECU) of the engine. 30 7. A system
according to any one of clains 1 to 6, in which the output from an
energency nodule (52s) is connected to a selector unit (73) of the

sel ector circuit (70), which selector unif has a first state that is
inactive in which the output fromthe energency nodule is 35 not connected
to any equi pnment, and other states that are active and in each of which

t he out put frdémpimhe phergénty offodukecpsotongetpmento(6he pretbeof

equi prent sel gotied 19 froppa plurality of pieces of equipnent (62) of the
equi pnent groug. g? A s%ste according to claim7, in which the selector 5
unit (73) enables an energency nodule (52s) to be connected to any one of

the pieces of gequi pyBAEm(82LoPlingheoeBULPREN, 9ROURicR. theS¥stentascordi ng
to any ong of ctglqg i to 6, in 10 which the oyt put g om an emner gency
modul e (53a ofP&5bY /PE SBERhBEt 2D TYCHISBFECTBRULRI { %%hatBrb?4b) of the
sel ector circuhhe?8y, tuhach setesfothanplichas affegsipseate (6hatofis

active and in i t romthe energency nodule is connected to a
first piece OFH%q%QBHEﬁ?RF6§g§Ué5 in parallel with the output of another

nodul e, and at | east one second state that is active and in which the

output fromtbe gngggeeﬁyaaegyamStéogﬁﬁ%ﬁg Le a1 pigeer o5 gquipment
other than the first piece of equipnent. 20 10. A systen1accord|ng to any
one of cl8i msWBiEh Bhej AutRAt chrPReBePREFBRNEY rBefEle 70322 ofBr P3RS AF

| east one seteshoctddi to(d53etsabbingnibe (puipyt Pibp s#Pduhe t@186tor
connect s Sel SFLLYELY 3, on%, 8L, o8l oL 2 PLUTRILLY of . pLeceropl Ry e
is active and in which the output from the emergency
module is connected to a first piece of eguipment (62a)
i5 in parallel with the output of another module, and at
least one second state that is active and in which the
output from the emergency mcdule is connected to a pilece

of equipment other than the first piece of equipment.

20 10. A system according to any one of claims 1 to 9, in
which the selector circuit (70) comprises at least one
selector unit (75) enabling the output of a module to be
connected selectively to one of out of a plurality of
pieces of equipment (62a, 62b) that do not need to be

25 activated simultanecusly.



