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 pnent of an aircraft engine and/or ol its environnent. The field of
application of the invention is nore particularly that of airplane
engines, in particular gas 10 turbine engines. Neverthel ess, the invention
is also applicabl & sgsiten copt powaindinge andl kentarohlicge &ldaadicedui pment  of
an aircraft engi .or of i nyi.ronment " i S el s Ver. not on
el ectrical equip%%#ﬁ%ﬁ?%FUPE?S% Fﬁéggb uaﬁng%g%h%?bg%%fe%ghgﬁgagﬁgine, buty
al so electrical equipnent associated with the engine pod, such as, for

exanpl e:  de- ig G Hurdlds di@d NhwlRctdd cal circuits; el ectronechani cal
actuators f s turbine airplane engine; or even

equi pment® associ atlé® WVRHOTWLTY aEET Vich G Ui 2F3Engl ROV &9 f or
exanpl e: el eeioriteal]l 1dery @i1RE: 1AM caAntdqu iGinhtCigfc wrt @ idfcmfaidgmlane W ng. A
traditional | ayout f%r.%roducg&ﬂ>and distributing electricity froma gas

t ur bi ne airp@gﬁéoéhéin i% “ONGHP M R gure 1. 25 Two generators 1, 1' (or
nore than two for Theedirdanef puppddses iam fofr Wt iimvamg drhel gemereat i on of

electrical p . i t i i A q 'ﬁyg- ed on
an accessory%\gggfg:ﬁ%g@%?iég)%h%atot%eiag 1ca}1ani88%11n%§éoﬁg\steé toJ_'%{lfeaur ne shaft
of the éfgi ngurdgdnEhengém&sat oNe vard helsissal Ihhes tigrtesyyiganeraitakse (S/ Gs)

conpri sing azgynghizeneus gerandlrdhangiheassociated with an exciter and

that supplies an alternating voltage at a frequency that varies as a
function of the sE@@dtﬁFm-tﬁéQQﬁﬁﬁﬁil1%%?%%%%&bpf'@&nﬂ%%ﬁ?ﬂfQFﬁ?Q%&ﬁter

and the or of its environment" is used herein to cover not 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 de-icing or
anti-icing circuits of an airplane wing.
A traditional layout for producing and distributing
electricity from a gas turbine airplane engine 1s shown
in Figure 1.
i 25 Two generators 1, 1' (or more than two for
o redundancy purposes or for optimizing the generation of
electrical power depending on the application in
queétion) 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 wvaries 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.



35 synchronous generator being controlled to operate in synchronous notor
node when starting the turbine. 2 The alternating voltages supplied by the
generators 1, 1' are conveyed by lines 2, 2' to an electrical power

di stribution network 3 on board the airpldne, referred to as the "on-board
network". A circuit 4 of the on-board 5 network connected to the |lines 2,

2' supplies a regulated alternating voltage typically of 115 volts AC
(Vac) or 230 Vac,Then adtesmratniore whstadgdritsupp bustsoy Thee cgerenrdtodds al so

poer s a vol Lde, Coerdr, 4dday, delisers, 3 regulated digpcl qent (00

vol tage, typically _ 10 or , On one or nore buses.
vol t ages supplisfdrilpit iidie ngtyiuik 3 P& ariend el fplate igforged to
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e engine, an electronic engjne caontrol uni . IS powere

gener at or’ 7 UK £PRGRAFEhttoLs g]ﬁélesal%'er%at%f%aﬁ% ‘?m’{ﬁﬂ“g]oa%?st he
accessory gearlmnatACR) .volleadeCli i @ 1Sloy con el ecbIts e (fadheobuses 4,

5, e.g. tot d%%“' at ed alternatlneg&/ioltaqje bus él?ln ordlek{eto. be power ed

properly so Iong as 't e fﬁleeed)rofmcﬁe esntgrilneufilsonn Ui Ti ol ent(f%/r?%s to

enabl e the PNAales2@aim v thd begpiicat efteet 13 cdlatpoleiiversia the event
of ~the PMA fx%f%dl%gbedmﬁl%gé WS- dfte @@ctydiiidde, ttye[ff&ﬁ]‘!)‘?sﬁ@t\ﬁde@m e

its conmponents to operate and to excite the various enent’s of e engi ne
that red# re ol iHA e dno @it LTEF & &GS dAISPowerThucHe B2 PR DbEP i b

sensors, act gt Ahe ArSANO-VanNeS ahered S tHesatiduenshdocFrpd Bce
hydr aul i ¢ power . nore and re wi,th el ectri c.aljtxgo,wer for_actuating various

pieces of equi nh RPORThiTHG AR Fre TS 1edhs diEnta 9 e sone
ai rplanes are fitted thet lerigimest 230 alevarnseris tdfims caitecd iwvait 6

actuat ed,  suqhfjat AR RLEH Hod RMELEHPH Yeld e d IMNsLnfaneet the
15 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
(‘3 25 sensors, actuators, or servo-valves.

w -There is a present'trend to replace hydraulic power
more and more with electrical power for actuating wvarious
pieces of equipment 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.



network 3 of the airplane to such an electric thrust reverser 9. Such a
line is in addition to those needed for powering static equi pnent, 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 There3exists a need for a systemthat
is sinmple and safe and that enables an increasing anount of electrical

equi pnent of an engine and its environnent to be activated w thout

i ncreasi ng connectTosise betiveen 4 el diaplarey srenbddrak rtieiva)imxplamcbrtdle
electrical e _m;ni Gonc ect, g_q% t Qany To
this end, thce]é% nventi on rge\rlnlnél C!Lesd?%nyglt Moo@e?.% éalnry ont roI i ng
el ectrical epApmmpnbfolamn &ndirdgf targhdi e E&ﬁﬁlll’cﬁm%ﬁnﬁ %0 @i ronnent, the

system conpri&iinghitedityi@fiic qr%%ﬂ%%éé@{g} AUIROWET o PR edBts  that | east
one set of power supply nodul es conn Cteqﬁ:]hae aral I eI to the r{oower

supply bus, $HiRPISEte B RS I6 SR FBP B i eces of
el ectrical e@druenisd.t he nunber of nodul es of the set bei ng greater than
t he m ni nrum nunber needed to activate the electrical equipnent of the
group so as to provide at 20 | east one emergency nodul e, each nodul e

conpri si ng aOhjiedtaged gwmenatrar oforthguppivwdmigicaan al t er nat i ng vol t age at

the output fromthe mydul ¢ and tql%:llsl\efﬁ%e Q{eﬂtv‘\i%% ey0l taae Of £dye pover

supply bus; a selector CIrCUIt e outputs of 25 the

nodul es 16 t evearingf ansh ey radd e ictiasl Bl EHUiRRREH: OF 3he equi prent

group; and an RVANIURANLS a1 ity driie rimdwiis, aikk tdhastsel ector
circuit to activate .each piece of equipnent of the equipnment group by

connectl ng i COMPLEASINGEst one of
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 circult 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 controlling the modules and the
selector circuit to activate each piece of equipment 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



30 the nodul es, and to put an emergency nodule into service in the event
of a failure being detected in one of the other nodules. In an enbodi nent,
the control device conprises a central control unit and processor units
integrated 35 respectively in the various2nodules to control the supply of
alternative voltage by a nodule to a piece of electrical equipnent powered
by said nodule as a function 4 of information transmtted by the central
control unitof Tiheonrttrion itnfosnmEttiten tovarndm deed dayl tdventoendt nadit.contro

unit my be GRAGYSTN 3 e he il Sl hin oceRsafdinidit,of the modul s

are connecte each, energenc e con able to be
adapted to @lwltdfoh e 15 aee's bef C@@Nep’méhﬁ?}{ @ \]WSCPFQ whicghtt connect ed,

by the central-cuid@l wWitls SFRRGINGhcRIM 1 AP RIHL /IdrfR: dHR! aMHd) t&e
processor_ unit of the energency nodule., 10 In another enb dlne P
i ous

control devi €& FomSRIELFENCY FORULE e i CHRLIYE

nodul es  to gausg@yaldferhat lpri@c\eel b&g%q&ﬁm@mm mﬁdmy 1a; mmynte bd o a
pi ece of electrical %g b n%ﬁ @h % e S, c%pn%pt %ﬂasrp function of
i nformation FEEERTEE % r O/ thE Cfg'gg t P 5 Eont rolt RHrding to a
feature of thppéyga¢apntneogeamrah t@@nmﬂ@bamﬂqr|u@1¢omﬁédﬂéd to sensors

associ at ed w%h@ &Ogbl%qU|pnent of the equi pnent group to control the
supply of altern 86 tage by a nodule as a function 20 of information
recei vedOf rom at ﬂ@a@@oéﬁérs§W§9ﬁ1m§§§oc¢&@eﬁqmtﬁwltN@W&ﬁﬁ[ﬂﬁﬁﬂr%ﬁ?WWHch

the nodule ig ceorreat ednaRdionnas 2chwReideen tof Rl earalduN MREgiaed from
an electronic control unit of the englne In.a firs JJ[E%[rlant entégr_'r nent,
the output fFBnTaNSe28LEREPGEARY ¥OAERES Lo bitnEPR PYs& JGHUni t of

thé to a piece of electrical equipment to which it is
connected as a function of information received from the
15 central control unit.

According to a feature of the system, the central
control unit is connected to sensors associated 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 ocutput from an

' (“> 25 emergency module is connected to a selector unit of the
selector circuit, which selector unit has a first state
that i1s 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.

3% 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



selector circuit, which selector unit has a first state that is inactive
in which the output fromthe enmergency nodule is not connected to any

equi pnent, and other states that are active and in each of which the

out put 30 fromthe energency nodule is comnnected to one piece of equipnent
selected froma plurality of pieces of equipnent of the equipnent group.
The selector unit may enable an energency nodul e to be connected to any
one of the pihededs sofaceqwiepamat iof whieheduigprertoudr dupm 35d rense rgoend

vari ant enbod) , sth from.arn:. I ' cted to a
sel ector uni goﬁqiehéts ?gﬁgltg{%%%dcit%cﬁ ﬁlﬁgg%%s%g/gg%ﬁ%@e asqr}g first

state 5 thatairaldetli wd tAndhien opirett e aopiiher Mosliehe aditbragedsastodul e

i s connecteddne &eddonst sRia@ee +ohtedw REAkyd tindParahdglcnvdre t&féﬁw put of
anot her dule, and at | east one second state that is active and in which
the outpmt 5IFP8m ee@ﬁéﬁﬁé‘ﬁé’ynﬁ?ﬁdﬁ@e 1% <& %o % Bt

equi pnent ot kefuiphantt behkirr shapl ete d@irequipirert of lewieinaartot her vari ant
enbodi ment, the S%lneCte r %iocC léirt V((;:lorrprlrlii_‘see%ﬂge(l)t ilme%%t Qne sSeIleecttoorr uni t

enabl ing the out put Y65t §™oddre VP60 5E conmected sl e(?tl veﬁycio one of 10
out of a pl ucdkicwy totopipedessofttedgiapremne lsatl edd aroturmide certad i dthievat ed
si mul t aneous rief .d hRt k.on.of 1 i | be
better undergéggél%olﬁ%r ga%?’%éllgllggt IE% fctgipﬁ%g%t%\gef %%ggﬁigtﬂegﬁegdv%%%my of
non- | i ml0i ngoutn@ifcat PéHraddti oR Pérseened cavapEeadc dMgdnyHhgotdr awi ngs,
in which: Fhaeaetd, pdesekibadeabevaw litanddiisaRl.y di agrammatic
representation of a known | ayout for 20 producing and distributing
electrical power in an aircraft; Figure 2 is a highly diagrammtic
general viewBefief 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
aircraft;

Figure 2 is a highly diagrammatic general view of
a circuit for electrically powering and controlling
equipment of an aircraft 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 circult, according to an embodiment of the
invention;

Figure 5 is a diagrammatic view of a power supply
module 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



acircuit for electrically powering and controlling equipnment of an
aircraft engine and its environnent; 25 Figure 3 is a nore detailed view
of a voltage power supply circuit formng part of the Figure 2 circuit;
Figure 4 is a nore detailed view of a sysbemfor activating electrical

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

enbodi nent of the invention; Figure 5 is a diagrammtic view of a power
supply nodul e i n-arienbed Mertto &f sthver Eidifreerehts yindmguiEigiuore 6ars a

di agrammati c _vi .af, . her Egmggﬁ rgqr}}é Uppl FPRQHJ or
the Figure 4a\€§?\sgtl%r%l%g’ﬁ§ %’etFi%%u es to lﬁ\g%%\%r@%pc% g I’g)tgl ons
for associ at iPigcessett @flegm,i;cagumvmm df) i tysd et up Wdte Kpingkes of
electrical eqW-RpEnt iMqareystemof the kind shown in Figure 4. 5 Detailed
description of enbodi ments of the invention Figure 2 shows a general

| ayout o a circuit for electricall y powering and controlling electrical
equibprrent of Dafadiliee) alelkengitienand ichdoelivientiaertt then itbreparitdrcul ar a gas
turbine airplane ine. JIn.convent] onal nner,. t cir.cuit..of- Figure 2
conpr | Seq one or A8 BEndr SEVE 09Dl dRYRRtSt ¥ b G an ACE
(shown at 21eleledtr iice lhwe pawiegdinioy ancoysingd ald ima wlsiaterigterlf t of t he

engi ne. The atieng valit.ages s . ed t ; ok 20, are
conveyed by %?Iﬁggh%%[&atﬁg %51 Ocltlo an%écl elég{élrﬁn%alal?ﬁgov%et}% %lé}gzltri uti dnqr{letvvork
23 on bd&rd PREtAICHBRENE, J6F &NTrbANShGdrd W in& circuit 24 of the

on-board network 1dekionees taon@dubaied a3l ttefdnatirig itoldage @frome or nore

comprises one or two generators 20, 20' such as S/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 5/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 on-board network
delivers a regulated alternating voltage on one or more

20 distribution buses, typically at 115 Vac oxr 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 or +270 Vdc on

25 one or more buses. The voltages produced by the circuits
24 and 25 power various loads 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



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
regul ated DC voltage, typically 270 Vdc of 270 Vdc on 25 one or nore buses.
The vol tages produced by the circuits 24 and 25 power various |oads in the
fusel age zone of the airplane. At the engine (represented by 26),
gener at ors CBMe 2Z2hgi2e J'($Lmif1: wﬂﬁrcieammﬂce AMAsHe dilsd i netf frometthe 30

generators 2Q, ]gé}jq fé? SUP el egtronic
control unit (Jﬁ%%j 8 of %Jéﬂﬁ t%yl a se %?é:i%ﬁﬁre?a%hu ply circuit
30 forming part ofTh P@Y%tfﬁ Y sovERFU s3tQ|~°t}ERH’Jo#?~°ner@ﬁkV¢ ffated in

the engine. i BQU 2 abddes MOMRIrSHPIH e NSk 130 af e BRadd Sth
connecte tothe AC CII‘CUI'[ 24 2%%““ 29 so s to g?c%{)ﬁ?ble of belng
fed propetly do ISy eSS i S e FREHEM X1 o

ensure that smfg‘i (ﬁmthdcelce::tﬂmIVcﬁnwerThm smpp}o:etchqaf M]eswﬂeteﬂ asis 27,

27" . Thepo I U|t30 IlesaDC olt i S~ NOf A ,
necessari | ymﬁ’fewgoullb%{) ad/l Ctb i nc udesu(fhn a% \ﬁ}és HSll‘%sm na r%n%oe t Oe DC
vol t age of t Héradn s aqamam Ty pED: Ndr aord Zxgntvdel 1ifg s DC vol t age

I's supplied %fleé't‘ﬂd%@ @qﬁimgn@%{’d Y Q&%ﬁ,ﬁ%rﬁ#ﬁ{b ahd gfr[é"\/DC 40, 40°

t hat power a system for powering and contr Ing electri equi pnent of
the engiltfe af@Vdrrogments 1§ hen HASHTEREP Iph e sbvRan i | S¥ HHRI cont r ol

system incl qd@ﬂua@&e@osmplsmfpm |nﬁ3'iid’ﬂé§h«hldhtmﬁl X EamsTowWn, are
subdi vided in pl urali et s 0, 50 0" asspoci t
respective grfoss G@r%@‘u és H}fu%%é&lx’l egﬁ%d%cwen{b 62, 62',
62¥ via 15 ré@p‘eatslsmlsﬂde@bmmmaspetcszlw gibups7 BQ, m',elems't recal
equi pment copRi 3ES Ji AAUKLSYUA equipment 62, 621, 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

0 25 sets 50, 50', 50", and the selector c¢ircuits 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" associated with at least
some of the pieces of electrical equipment in the groups

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

The components of the central contreol unit 80 are powered
in the same manner as the componénts 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 is obtained from
the DC voltage delivered by the buses 40, 40' to which
the power supply modules 52, 52', 52" are connected in



el ectric notors for punps, actuators for variable- geonetry parts of the
ai rplane engine or for thrust reversers or for electrically actuated
i nspection 20 hatches, and de-icing or anti-icing resistive circuits,

all such equi pnent fornlng part of the aifplane engine of its environment

(engi ne pod,
nodul es 52,
circuits 70,

engi ne support system and nearby w ng). The power supply

52', and 52" of the 25 sets 50, 50', 50", and the sel ector
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15

20

25

30

35

optimize the sizes of the inverters 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. Naturally, it could be other than three, or
even equal to one if the inverters are capable of
powering 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, 707, 70" are controlled to connect each
plece of equipment of a group to a module of the set
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
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 c¢ircuit 30
receiving the respective AC voltages from the generators
27 and 27'. The outputs from the converters 35, 35' are
respectively connected via switches 36, 36' to DC bus
circuits 37, 37", e.g. of the HVDC type respedtively
powering the buses 40 and 40'. The output from the



t he pi eces of equi pnent being grouped into different groups as a function
of power requirenents in order to 15 optim ze the sizes of the inverters of
t he power supply nodules. The nunber of sets of nodul es and the nunber of
groups of pieces of equipnment is three in®the exanple described.
Naturally, it could be other than three, or even equal to one if the
inverters are capable of 20 powering all of the equipnment. As descri bed

bel ow i n detc@invergzah 3deti sofa limod Woesrdaicddudes tate |ldastuidree 3'Bnmetrglency

nodul e for r%qténq%g?éot&tirv%o%gﬁtcﬂé% s_,;ejl ecf-or circuits 70, 70', 70" are

controlled to conne each iece of "eduipnment of a group to a nodul e of

the set 25 corr esﬁ'@@dlsﬁd%@aﬂdr@%@p Eogimech dasithiey stid das gehey33 modul e,

shoul d that @%-neg%SS@ray i GUhe rd13RNGY R Q@(ﬁ@iﬂd%tsa'd A SaeglrEs power
supply circui DC converter circuit 31 has i i Nnput connect ed

he
by a switch 32 é’oaltlalgles def-es¢9hé it Bt %0 the line
29. Two ot helgeA@rB@orcsanertzer' .Cl Mtidint T hH3b gedle ratane thgigly nputs connect ed

respectively_t ecan hi.rd.in QUE S of t he C|r ui t ce|V|ng t he
respective Aéu\%ﬁtcéegg 7 omttt ﬁeca&e erat or s heszé 3%’?'he %‘ut pue[ s from

the convertercdodsd 35(1 ghe 3571rt@$1}®§ct32\iel353,0@mde@t3éd area op@nt.chéshe36, 36
to DC bus C'erl‘ég 40,c:ﬂ;}z %Zrail%bg_e Qb % 'EMQ@ ot VIRE r4%qu<§t lvglah  AQNeri ng

t he buses 40 an he output fromt converter is al so connected
to the & cuithgtapupptiedypy ﬁé@pé@ﬁ%@tﬁﬁst &es 233, E?SPW‘%@D@N or

circuit formgdeBy ohBe asW/behese33thd3 o33 he %@,ne?z@tdrss cont roofl eds by the
ECU 28 asafunc;IQno 5 _the voItaeIevI det ect t the out puts from
t he gener at of§PP7Y12¥ lnﬁﬁéfqli:ﬁénejeﬁ’ M&tto lé't?p L“S? ARG cal
power, the swuhehegy 3Gpowd§ oar én thesedemtd cfth€adiiireheshd?,swd3;clarib 33

are open. Thgnd/or the switch 36' is opened under the control of the

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, 62', 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



electricity available on the buses 40, 40" is taken from 10 that supplied
by the generators 27, 27', respectively. Wen one and/or the other of the
generators 27, 27' is supplying insufficient power while the airplane
engine is running slowy or in the eventtOof failure, the switch 36 and/or
the switch 36' is opened under the control of the 15 ECU 28 and

simul taneously the switch 32 and the switch 33 and/or the swtch 33" are
cl osed. The elupelinyi chty iavaisdablsecnre by hikesodheAl'on £9 hertit akken from

that - suppli of by, 0n€ af 15 A80ERaAl Q% 27 127 o130l dibe | ilgee 29, OF sol el
fromthat supp |e(§fl by the Tine .~ The power “supply circuit 30 thus
provi des a sé&t@Prd igldect Thealisepoerr sipdle wede rat orth@csegiing b buses

40, 40' powepygthe sget go0f japdules 198, B0 nRridd ’lsSed heeafddal.

control unit 80 for actlvatl,n% the electrical equipnent 62, 62',” 62". .
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poweri ng botBC/Basggnégrtégz in parallel can neverthel ess be envisaged.

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 compressor, 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

0 25 takeoff, or indeed members for varying the clearance at

A 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



51t is also possible to envisage having only one power supply bus that is.
powered in parallel fromtwo generators or froma single generator, and
where appropriate fromthe on-board network. In addition, the voltage of
the on-board network 10 received by the d4é@cure power supply circuit could
be a DC voltage. AC/ DC conversion of this voltage at the circuit 30 is
then no | onger necessary, such that the converter 31 can be omtted or
repl aced, V\h%ro&ulaeda@sawteb&; aET@@/sn)c (ealae\cﬁrxtoefechb&jﬁagurae:t&as:lm\m in

greater detal the circuit ng wering the electrical
equi pnent 62f%§ Jns?&f%lpn Deapome h%t%ﬁ%%% 40, 40'. The electrica
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cont rol (HPTQEEQ ég E n%ergvg the fuel feed circuit, such as high
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control val vag; ygubysgat g, CiLbedct, TRPRALS: ve4GRAS{RkhRYP uriRiOr s,
air/lubricant separator arrangenents %breathers) 35 or ,scaveéenger punps

(-SCAV); and aeﬁ@@?rPEaFeFS§8§Ylﬁu@ﬁe ngPie 1pk & LEFEH ORs SRt ofde 1hi cal
actuators forcehaebri Eokhadsinepeetseh bk maintenance hatch in the

pod,

15 Group 60': medium power for equipment 62" such as a
fuel flow rate control 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
sensors, position sensors (e.g. end-of-stroke sensors),
flow rate sensors, temperature sensors are associated

(“j 25 with at least some of the pieces of equipment and are
connected to the central contrel unit 80 via 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 control unit 80 by a bus 82. The processor unit

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



actuating systens (ETRAS), el ectronechanical actuators for inspection or
mai nt enance hat ches. Sone pi eces of equi pnment require | ower |evels of

el ectrical power than others. As nmentioned above, the 5 equi pment may be
subdi vided into a plurality of groups aslZa function of power requiremnents.
In the presently described exanple, the equipnent is subdivided into three
equi pnent groups 60, 60', 60" corresponding to three distinct power

| evel s: 10 Goumedted dw pgdwerodtgrutpitdoes oforequn prettr 62 ssetvo-as VBV,

VsV, TBv, LpE%ﬁ%rdﬂ?P%@?dﬁE?é%ﬂ&ﬁQﬁp@ﬂéi&ﬁUgféér.a feed or recovery punp

of the lubrication circuit, or an  actuator for an inspection or
mai nt enance hat ch Th¢ BHECSERT Unit 1o GV B thedmprpoletr brthe
equi pment 62"i rsiaheas 53 ddielctfivow d ald G0l t & al e R KAt Dive Afer

ai r/lubricant, separator, arrangenent, ... . G.up 60": high power for the
equi pent> 625 GVISE TSR Hiigh 9 o6 15 SRR Hunty MR & R (Y
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[CLng, Lhe POnix pooeNSHeS Bl VGRS { A RXALE S Ag, sensors,
position sensors (e.g. end-of-stroke sensorsy, |'ow T'at & sensors,
t enper at ure $erssr o fadafasaedilared < imadc fHon aayt omoRd dnsPpieces of

equi pment  ang @R i a6ENeaLked thR (hf i¢hRidtale £ ré&ti%ﬁecﬁoaﬁ/&sﬁoﬁ | 155 64,
64', 64". In the_enbodi nent of Figures 4 and 5, each nodul e 2, b52', 52"
of a settOf FBGuEEY 56- 50', 50", e.g. a 30 nodule 52 (Figure 5), includes

an inverter 53 compectedtire 1t Reusas At 40 dIsoreefetvwegel i ver an
alternating .v%ltagg.on the o% put 54 of the nmd , _the inverter being

adapted to déPrVEreAE ddsiFed Fokdr So8r&". dE BT P er

conpri ses a ppecesson ofi the5 inlvatrtiesr 53 so that in the 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
S 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 question and the failed module and to set up
the connection between said equipment and the emergency
module.
It should be observed that the central control unit
80 could be integrated in the ECU 28.
35 Figure 6 shows a variant embodiment in which the
modules 52, 52', 52", e.g. a module 52, essentially

comprise the inverter 53 which is controlled over a



35 powered by the buses 40, 40' and that is connected to the central
control unit 80 by a bus 82. The processor unit 55 controls the operation
of the inverter 53 and it is 12 connected to the output therefromin order
to servo- control the operation of the irerter. The processor unit 55
controls the operation of the inverter 53 to activate equi pnent to which
the inverter 5 is connected via a selector circuit 70 as a function of
control i nfodetiicatackedeinked famrmhcheagentalalcoomeblununiand®0. The control

information i r j i i i N e or
or e Sonsor's SUAENAR dhdkid Gy i dier AIBILAN LA0E Motbibam e Of
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in the set 50, it is possible to provide more than one

15 emergency module.

In normal operation, the eqguipment 62 is connected
to respective modules 52 via the switches 72 of the
circuit 70, which switches are then closed. The
emergency module 52s 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 contrel unit 80
via dedicated control lines.

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

O - 25 modules 52, the emergency module 52s 1s activated and the

- central unit 80 acts firstly to open the switch 72
connecting the failed module to the associated egquipment
62, and secondly to cause that equipment to be connected
to the emergency module 52s via the selector 73.

30 Figure 8 shows another 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 equipment 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.



t he connection between said equi pnent and the enmergency nodule. It should
be observed that the central control unit 80 could be integrated in the
ECU 28. 35 Figure 6 shows a variant enbodi nent in which the nodules 52,
52', 52", e.g. a nodule 52, essentially Idnprise the inverter 53 which is
controlled over a 13 dedicated Iink fromthe central control unit and
supplying thereto over another dedicated |link informati on about the output
vol t age fromThe otrhaar trerecds qrir edaighoawst s bodhaered ofo eoseer 50, 50',

50" 5 of modyl e ﬁ;—b fﬁocﬁflteé Sﬁféaév?ldc&ﬂéé‘ ”Pé‘ e%@%tc}%&“’ﬂz 60 via

a sel ector CI rc set ri ses nodul es In greater nunber
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nor mal operati 6n qui prrent 'S connect 0 Tesp e
via the sw t clvasiilz Eo?fart H&b dia agitt 270, amwqucwwtdr@ then cl osed. The

emergency modul e 525 3, e 40 3 aeheoter dolcddie 20 Gisayid 70 via

which it can be connected to any one of I eces of equi pnent . The

swi t ched 072 &7d aher ddaacttdie ﬁ@daﬂ@sf;oﬁ%@foﬁ e ety d%‘n-‘b‘anol uni t
80 via dedi cahf@CaNd @el'édl%’i: 743 tdie AMenric Mortndauldhdaiduet®zd ed in

one Of the 25, Tee 92 (Ll o 9oty idul & 525 18, el et gl and the
o failed module and causes the switch 72 connecting the
failed module to the associated piece of equipment to
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 apply 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



connecting the failed nodule to the associ ated equi pnent 62, and secondly
to cause that equi pnment to be connected to the energency nodul e 52s via
the selector 73. 30 Figure 8 shows anot her enbodi nrent of a set 50, 50", or
50" of nodules, e.g. a set 50 associatedlwith an equipnent group 60 via a
selector circuit 70. The set 50 conprises a nunber of nodules 52 that is
greater than the nunber of pieces of equipnent 62 in the corresponding 35
group, one ofrithe pwitedh 0L eduiilpmehte G2dam muarairls SEpertdtdarorthzel ridhe
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connecting the faile & {0 the associ at pi ece of equi pnent to 15
open. | ROt hetbgempdofieg fairl the Wﬁgadem@étteéoi FagieSofthe KESRIIANSS 524,

52b, the cenpbal1dNiEba8@oCcadsas i Rateasseahdiead t3l acli®ch/4@® or 74b to
isolate the output frao

equi pnent 62§S§901§5eBoWéngtg§ 5ﬁﬁ§g%n&L§Fl;E§%hﬁé%P§ge en%%§ﬁ3d$ﬁ}the
enbodi ment caslthusrbgcenvi sagadctheneca cteguates madelef tapetation is
possi bl e mjthe&ect%%“Hgnggttgz%hgebqglpment 72 associated with the

i5 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 eguipment 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

25 pieces of equipment, and only the or each emergency
module can be associated with different pieces of
egquipment. 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 medule.



powered at reduced power. Figure 9 shows yet another enbodi nent of a set
50, 25 50', or 50" of nodules, e.g. a set 50 associated wth an equi pnent
group 60 via a selector circuit 70. This enbodinment is appropriate when
two pi eces of equipnent 62a, 62b are nevér activated sinmultaneously and
can be connected via a selector 75 to a single power supply 30 nodul e.
This can apply for exanple to thrust reverser actuators and actuators for
i nspection and naiitananhe thkatelesipltdcnhabeviodietentesofccdFiagure 9, the
nunber of nod .92 e I s l.ess, At t Qmﬁr of the
35 pieces ofeﬁ%ﬁ?ﬁﬁgﬁanﬁ,gwﬁ%ﬁg%sﬁﬁgpa a§¥%%U§% §ﬁe?%§ﬁ§§%t%bdq §  2s. -
Thus, one of thkeengdoke$o32detliaertingn DChen der §avep Mdduldd 'irs orkdal |y
connect ed to. e 88LeELobn{Tskie Woked W te 52 pihidse dihe QtiRere iy es 52

ot her than the energency nodul’e are connected to the other pi'eces of

equi pnent® 62 ¢4 1pES e89¥§é9§wpﬁcﬁ§§ PR-PPRE e METYOTEy nodule 52s s
connected to a selector 76 enabling it to 5 be connected to the selector 75
or to pieces of equipnent 62 other than the pieces of equipnent 62a, 62b.
The switches 72 and the selectors 75, 76 are controlled by the central
control unit 80 via dedicated control lines. In the event of a failure
being detected in one of 10 the nodules 62, the central unit 80 causes the
energency nodule 62a to be activated, causes the switch 72 associ ated
with the failed nodule to open, and causes the selector 76 to connect the
energency nodule to the selector 75 or to the equipnent 72 associated with
the 15 failed nodule. Thus, secure activation of an equi pnment group is
achi eved by sharing resources constituted by a set of simlar power supply
nmodul es, while limting the nunber



of nodul es needed since securing the activation of 20 equi pnent in any one
group does not require two power supply nodules to be associated with each
pi ece of equipnent for redundancy purposes. In the enbodi mnents descri bed
above, the power supply nodules are associated in operation with
respective 25 pieces of equipnent, and ohly the or each energency nodule
can be associated with different pieces of equipnent. It is possible to
envi sage a hi gher degree of nodularity, w thout certain nodul es being

i ndi vi dual i Z&ldhIM®ach power supply nodul e being suitable for being 30
associated wth one piece of equi pnent anongst several. The allocation of
a nodule to a piece of equipnent is then controlled by the central control
unit by actihg drSY$RN sPectoreking and apenbyobssig e terarspeki al function

to the powereguiiphontoshtl & {oFcexAmigyids desef i HednbyrFamsowy padi ng an
applicati_on g%ﬁgran1lnt§%%F§§ocessor unit of the podule. 16 Al though the

5 Tt HIF e b FENTSHF S AR S Uppl y circuit 30

descri ptiton
associated with dthelengi nend aC deditverd ngpoG asuphey ises 40, 40", it is

possi ble to envis ower | t hese.huses _directly f a 5 regul ated

vol tage of the oﬁgggggﬁ%gé%§%ri%£1%f RArive P §@%§é§%?cﬁo%ﬂ) T$hg and
control ling ¥l aeard cldl wquilpramver supmiy dradt enigl nestorbofngn
environment ofso Sl i 1ErAl Lo NN I SYSIPR LML | 5 Ng: at | east one

DC vol tage power supply bus; at l|'east one set” of power supply nodul es
connect ol i g a det 2B e okt sl y2 bkt a Khi /ngkie el nPr axioti at ed
with a respeatvmeorgian of fiaces ofrdd: edpetid calhequings@entof or said
aircraft enq%gghfgsfég gﬁgcget being greater than the minimum number
needed to activate the electrical equipment of the group
so as to provide at least one emergency module, each
15 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 circult inserted between the outputs of
the modules of the set of modules and the pieces of
20 equipment of the equipment group; and
a control device for controlling the modules and the
selector circuit to activate each piece of equipment of
the eguipment group by connecting it to at least one of
the modules, and to put an emergency module into service
25 in the event of a failure being detected in one of the
cther modules,
wherein the control device comprises a central
control unit and processor units integrated respectively
in the various modules to control the supply of
30 alternative voltage by a module to a piece of electrical
equipment powered by said module as a functien of
information transmitted by the central control unit, and
wherein the or each emergency module is configurable
to be adapted to any of the equipment to which it might
35 be connected, by the central control unit changing an
appiication program in the processor unit of the

emergency module.



environnment of said aircraft engine, the nunber of nodules of the set
being greater than the m ni rum nunber needed to activate the electrical
equi pnent of the group so as to provide at |east one emergency nodul e,
each 15 nodul e conprising a voltage converter for supplying an alternating
vol tage at the output fromthe nodule and derived fromthe DC voltage of

t he power supply bus; a selector circuit inserted between the outputs of

t he nodul es of the set of nodul es and the pieces of 20 equi pment of the
equi prent group; and a control device for controlling the nodules and the

sel ector cirguig §r¥%@é{ﬁi Vcaéoemﬁa:fgh R ‘%91% Ch( 1eqL£rP {ciPfend g%ﬂﬂlpnem

group by connecting it to at 1east one t'he nodul es, o put an
emer gency nﬁiﬁﬂ’fefq]nt@%“eﬂ\ﬁ CPBRGhed ﬁé’ e'iﬁé’rﬁojiﬁ aa?i’r%ﬁll&lﬁreéj ey det ect ed

in ;)neI of ”tfiecfgsh@ff rgzﬁw @fentWher aidk te{tﬁncgﬁr@t A0l g QM) G& C&fmiﬂcfiescrﬁe o

central _contro n Jprocessor units inte respectively in the

various AoddiB® 4% Ci:ftt)rﬁa]r Nate upiy e &Y & g@‘#@ﬁ V& VI T HYE 1R a nodul e

to a piece aff elretimiatalon e.qaﬂqmrm fowe raed Jbaassalcdwlenmhﬂsﬁmas a function of

i nformation t t t 0 and erel n the or
AP B it e ik Y

each energency no e i's con |gur ed“?o any of* % he
equi prent t caaiagtdd aridytnr B35 Dl worniayt ek befqm@t@ecm regceagiongd ol uni t

changi ng an App i GAld QPRI AR AdE B{ACeSE WndiNidq e L he emergency
nodule. 18 2. A systemaccording to claim1, in whi c% the central control

unit is '@onnected to sensors associated with pi eces of equi pnment of the
equi pment grmumtsysxcam rdcddei hy suppidaiof Bl tief natidg vl taggdry a nodul e
as a functiag i nformation received from attelc?atsc'g one sensor astsoci at ed

with the eq rp%rﬂn tFHCH % AR I jPnnee selector uni

of the selector circuit, which selector unit has a first
state that is inactive in which the ocutput from the

15 emergency module is not connected to any equipment, and
cther states that are active and in each of which the
cutput from tThe emergency module is connected to one
piece of equipment selected from a plurality of pieces of
eguipment of the eguipment group.

20
4. A system according to claim 3, in which the selector
unit enables an emergency module to be connected to any

one of the pieces of equipment of the equipment group.

25 5. A system according to claim 1, in which the ocutput
from an emergency module is connected to a selector unit
of the selector circuit, which selector unit has a first
state that is active and in which the output from the
emergency module is connected to a first piece of

30 eqguipment 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 module is connected to a
piece of equipment other than the first piece of
equipment.

35
6. A system according to claim 1, wherein the selector

circuit comprises at least one selector unit enabling the



connected and/or as a function of information received froman electronic
control unit of the engine. 10 3. A systemaccording to claim1l, in which
the output froman energency nodule is connected to a selector unit of
the selector circuit, which selector unit has a first state that is

i nactive in which the output fromthe 13%rmergency nodule is not connected
to any equi pnment, and other states that are active and in each of which
the output fromthe enmergency nodule is connected to one piece of

equi pnent seheeted offr eammadpller alo e aforpicetesi efe L eeguiiveanttcofortche £

equi prent grouR., 20 4y ASYSLEMACEOId NG Claldm Go libehidhy the pel ect or
unit enabl es an energéhcy dqule o be connected to any one of the pieces
of equi pnentzcdfl vighede pdiprimnegrtedy.- 25 5. A systemaccording to claim1
in which the output froman energency nodule is connected to a sel ector

unit of the selector circuit, which selector unit has. a first _state that
is activeé ard in SWFTER EREFHPR FF Sl Leﬁgﬁfgt@r?{y Y5 55 e onnect ed

to a first pRicecec0fccapraGispre et flaradnelo Wit ¢t ke yinaude saforanot her
nodul e, and_at | east one second state.that i.s active and | i t he

out put fromYHe Seﬁ'é’rscgegﬁﬁergdﬁsg SRS lé’oer%rYec]tne(ﬁjteo NV rlﬁz\iu%cgnoo ul\(,agfqgu;:%cz))rnant

ot her than tdwmtfrhoistths ecppdfy osgulpmemati3sy 60 A agesttemadesidingd o cl aim
1, wherein the .selector Gt rﬁg& JBast & S8l edpr und

enabl i ng thg‘%gﬁﬁ%hgﬁﬁfi%#agfﬁﬁ? u%gﬁﬁgi e cg%hectedkgglectively to one of

a pl urallPty off yicdden off dqfipmsritl Arhdtr dFTHEt Sy tidDeeddtd vat ed

si mul t aneousdaht 517 .wrAtSystem according to claim 1, wherein the control

8. A system according to claim 7, wherein the control
information transmitted by the central control unit is
15 conveyed by a bus to which the processor units of the

modules are cconnected.

9. A system according to claim 1, wherein said pieces of

electrical equipment for said aircraft engine or for said
20 aircraft engine environment includes at least one of an

actuator for said ailrcraft engine, for thrust reversers,

or for an inspection hatch.

10. A system according to claim 9, wherein said pieces of
25 electrical equipment for said aircraft engine or for said
aircraft engine environment includes at least an electric

motor or a pumnp.

11. A system according to claim 9, wherein said pieces of
30 electrical equipment for said aircraft engine or for said
aircraft engine environment includes at least one of de-

icing or anti-icing resistive circuits.

12. A system for powering and controlling electrical
35 equipment of an aircraft engine or of an environment of
said aircraft engine, the system comprising:

at least one DC voltage power supply bus;



device conprises a central control unit and processor wunits integrated

respectively in the various nodules to control the supply of alternating

voltage by a nmodule to a piece of electrical equipnment powered by said

nmodul e as 10 a function of information transmtted by the central control

unit. 8. A systemaccording to claim7, 28herein the control

i nformati on

transmtted by the central control unit is 15 conveyed by a bus to which

t he processor units of the

engi ne or f
an actuat or

nodul es are connected. 9. A systemaccording to
claim1l1, wherein as:ailcéapsitecc:e& afet elfegtowenalsugguiypmentu lfegr gaindcieccr af t

O'rSp sa| %q' ad Cﬂfh[ag EDOW %%fp rbq_{y“rerga Cpgeltdgj%lq%ﬂ’l east one of

alrcra ngl ne t hrist réversers

i nspecti on Ratssieiated Nlét&lstaem%‘m@‘m AUH #ifmrg.eafferadi n sai d p| eces of

25 electri Caéle%ct%reﬁqnteqﬂr metd @i JAld AndingoledPmesaid s riaf t

engi ne environnent includes at |east an electric notor or a punp. 11.
system aecorfdiig Y taidh ¢aithéridiGraddi $ides G ke &l i cal
equi pnent  f efocAigt aiff araf tseﬁtl"lgjdi_@lgorgrfdﬁteiﬁiﬂharal’d}ﬁ afitn i@ngi eyt r onment

i ncl udes at
system for

conpri si ng

A

I eaf%%gzngﬁ%ftclgre oqﬁ catgril'da'clg: n re5|ns%:$\éfe tch rcuits, 12. A

of Ay a? ircraft
engi ne or ofscarm=ernd mornEnte @ft Jsmasd: a]rra:rarfetrcmqumenocmﬁil@,sm@n

t ].gng t‘,ca}g s%%l;l afilpagt one set
of power suﬁrﬁiddleeacsi%l cs’lo%%1 ecte |n%aral el to t he r slup bus, said

set beirf§ m%@@%wt@%%&h@@%% fdffonbltét,eeé‘leﬁU1%l rical

equi prent  f Qe Sialed dHrcEl aftfe @MYL 1QAgd Uf SAHA oIV i PHBAtLRf; sai d
aircraft engine, the nunber of nopdules of f})e set bei ng Og{lreater t han t he

m ni mum nunber a2 selector circult 1nserte

15

20

25

30

35

tween th uts o
the modules of the set of modules and the pieces of
equipment cof the eguipment group;

a contrel device for contrelling the modules and the
selector circuit to activate each piece of equipment of
the eguipment group by connecting it to at least one of
the modules, and to put an emergency module into service
in the event of a failure being detected in one of the
other modules; and

a secure power supply cilrcuit that supplies a DC
voltage to said DC voltage power supply bus, wherein said
secure power supply circuit has at least two AC/DC
converters, one of said AC/DC converters being configured
to receive, from a distribution network onbcard said
aircraft, an alternating voltage at a fregquency that
varies as a function of a speed of rotation of a turbine
shaft of said aircraft engine, and ancther one of said
AC/DC converters receiving an alternating voltage from

another generator mounted on said aircraft engine.

13. A system according to claim 12, wherein said secure
power supply circuit further comprises switches
configured to switch, when said generator mounted on said
ailrcraft engine is supplying insufficient power, from

said generator mounted on said ailrcraft engine to said



needed to activate the electrical equipnment of the group so as to provide
at | east one energency nodul e, each nodule conprising a voltage converter
for supplying an 10 alternating voltage at the output fromthe nodul e and
derived fromthe DC voltage of the power supply bus; a selector circuit
inserted between the outputs of the noddl es of the set of nodules and the
pi eces of equi pnent of the equi pnment group; 15 a control device for
controlling the nodules and the selector circuit to activate each piece of
equi pnent ObldﬂﬁihﬂnﬂqﬂﬁﬁﬁtMﬂﬂhﬂmdhoanﬂﬂkaﬂdru;ﬂdrdﬁtﬁﬂfdﬂﬁﬁﬁppﬂyiﬂﬂ t he
nodul es, and t.o0 1:ener enc g) QO service in the event of a
failure belnéld%tecteg iI? 0 Eﬁl%ﬁgio er nodul es; and a secure power
supply circuit that supplles a DC voltage to said DC vol tage power supply
bus, wherein said secure power supply circuit has at |east two AC/ DC
converters, one of said AC/DC converters being configured 25 to receive,
froma distribution network onboard said aircraft, an alternating voltage
at a frequency that varies as a function of a speed of rotation of a
turbine shaft of said aircraft engine, and another one of said AC DC
converters receiving an alternating voltage from 30 anot her generator
nmounted on said aircraft engine. 13. A systemaccording to claim 12,
wherein said secure power supply circuit further conprises swtches
configured to switch, when said generator mounted on said 35 aircraft
engine is supplying insufficient power, from said generator nounted on
said aircraft engine to said 21 distribution network onboard said
aircraft, for supplying said DC voltage power supply bus.



