1 An electrical power supply arrangenent for an aircraft Background of
the invention The invention relates to supplying electrical power 5 to an
aircraft, and nore particularly to electrical equipnent of an aircraft
engi ne and/or of its environnent. The fiéld of application of the
invention is nore specifically that of airplane engines, in particular gas
10 turbine engines. Nevertheless, the invention is also applicable to

hel i copt er engiPnesale'B'te:itcerlnp'baieeI:tsdm_ﬂly expnsggeterdf faor an aiafdraiigi ne

or of its environment” is used herein to nean not only electrical

equi pment useful for the actual operatlon of 15 the engine, but also

el ectrical edidpfEn <3 ] tthe engi ne pod, such as, for exanple:
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associ at et witth Aheé MGt idar Aithg 1ol % fch SkeCtbC@kanyl e
de-icing or am:;ulpnmm o ent rdicalrafi reng e faidtdwe &f rptane wing. A
traditional Iyaut fortprodu0|ng and distributing electricity froma gas

t ur bi ne alrplane eﬁbl €7s shown in Figure 1. 25 Two generators 1, 1' (or
mor e t han two for Tfreecﬁmad@@f mm]dds@tmn fof Wptimeengiemel ganerati on of
el ectri cal renelell i i a t ed on
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conpri sing a zpNc-gneus gerarididitdihandshassoci ated wth an exciter and

‘that supplies an alternatl vol tage . at frequen that varjes as. a
functloﬁpof t he s&‘ ngelectr%,cal eqéﬁpmeék é“%n alrcraét engine

L or of its env1ronment" is used herein to mean not only

electrical egquipment useful for the actual operation of

15 the engine, but also electrical eguipment associated with
the engine pod, such as, for example: electrical circuits
for de-icing, or electromechanical actuators for
reversing thrust on gas turbine airplane engines; or even

_ equipment associated with the wing carrying the engine,

20 such as, for example: de-~icing or anti-icing electrical
circuits for the 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.



the engine, the assenbly conprising the exciter and the 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 2,22' to an electrical power
distribution network 3 on board the airplane, referred to as the "on-board
network". A circuit 4 of the on-board 5 network connected to the lines 2,

2' supplies a regLﬂrlm edl teatrtar ned | Vgl vadd ageugypiedl by ofie 1¢&nanatsrAC
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powers a voltage converter |vers a regulated direct current (DC)
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generator 7 aﬂc&era&ta_r@enrmlnﬁﬂje B@My abf ermtws1{ PG (D) edlron t he
accessory ge? XVacI(AGB oThe EC%rre SO, 5Qr ieé:r'g dus'gé)son 061; ct:{]ecr?:lﬂ es 4,
5, e.g. to the redu at e AT né?rng V'?%age orde? € power ed
properly so ldorglss ptdwrsape?edrcelftag“m ccengamréridnaisuﬂélwemlq fast to

enabl e the P%#ﬂ;ﬁ%é‘&ﬁ&' ﬁ:ﬁ:eel‘?&i[{é@@ @yofl‘féal\f;%sﬂ‘ot@&cevem

of the PMA fali The E uses ctricit recel to enabl e
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that requirepy itHd @d MUY % Qinel£Elid cld POVEhS Lkﬁi‘rféusﬁ”@ﬁ@étﬂicgﬁ
ﬁensors. actdg%gfs or servo-valves. There is a pres nt nh%to re ape
hydraul i ¢ po bordF Shde R P X ot M L hobert 2% ng°NVari ous
pieces of equi pnemn ithearndjinres,afdn @’ﬂgﬁdtﬁ:cﬁfldte&lg:ﬁ‘mlldfcﬁrm udhtsg sone
ai rpl anes ar%rﬁﬁhtﬁ%‘ﬁ&déﬁéd"ﬁy a generator 7 such as a permanent
15 magnet alternator (PMA} mounted on the accessory dgearbox
(AGB). The ECU is also connected to one cof 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 reguired 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
exclte the various elements of the engine that require
limited amounts of electrical power such as probes or
'/f] 25 sensors, actuators, or servo-valves.

" 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 1lines 10, 11 for

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

of the wing carrying the engine.



30 reversers that are electrically actuated, such that an electrical power
supply line 8 nust connect the on-board network 3 of the airplane to such
an electric thrust reverser 9. Such aline is in addition to those needed
for powering static equi prent, such as |ifes 10, 11 for 35 powering
de-icing circuits 12, 13 of the engine pod and of the wing carrying the
engine. 3 Conveying electricity fromthe on-board network to | oads outsi de
the fusel age by nedmsveyingnebechatcihstfben the ebutbyasdcueedonhdto
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invention An ghjact ©f wdeghtvant ivmks ﬁ@lﬁ@glﬂﬁeaﬁlsﬁooﬁlﬁé&dsmsh@y power
supply ar an%fe nt t hat does not _ present sig dr awback ang %hat enabl es
a large a T LR S e RF pTETR @D %l‘b%v\%%“éﬁs?hvﬁn Bfart

engi ne and/orammmﬂ so@mquxpnmmlt tdhhs phyectdi sSnacdaseed by an arrangenent
for 15 electrically powering an aircraft, the arrangenent conprising: at
| east one first generator suppl yi ng an el ectrl cal voltage on being driven
by an engi ne @fjade aid 3@ A e rin @er distribution network on

board 20 the airgafd, rannest eghd Olrﬁxhﬁnéiéﬁt 9eD8rpLovi Yt agR power supply
line to recel ve the el ectrical voltage produced by “the first generator; at
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network of t% electrical equipment to be powered in an aircraft

engine and/or in its environment.
This object is achieved by an arrangement for
15 electrically powering an aircraft, the arrangement
comprising:
at least one first generator supplying an electrical
voltage on being driven by an engine of the aircraft:
an electrical power distribution network on board
20 the aircraft connected to the first generator via a power
supply line to receive the electrical voltage produced by
the first generator;
at least one second generator supplying an
electrical voltage on being driven by an engine of the
P 25 aircraft; and
s an electrical power distribution network of the
aircraft engine that is distinct from the on-board
network and that serves to supply electrical power to
electrical equipment situated in the aircraft engine
30 and/or in the environment of the engine, the engine
network comprising:
at least one bus for distributing DC electrical
voltage for the electrical eguipment; and |
s a power supply circuit having a first input
35 connected to the on-board network to receive a voltage
supplied by the on-board network, a second input

connected to the second generator to receive the



aircraft engine that is distinct fromthe on-board network and that serves
to supply electrical power to electrical equipnent situated in the
aircraft engine 30 and/or in the environnment of the engine, the engine
network conprising: at |east one bus foré4distributing DC el ectrical
voltage for the electrical equipnent; and a power supply circuit having a
first input 35 connected to the on-board network to receive a voltage

suppl i ed by tékeeoirboal dvaktaee ksuppbeednthé oy, zonmktied tonvéetsecond
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converter connected to the second | nput a selector clircult or
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secure and 'quéaf[eelgﬁ an engine in order to power |loads integrated in the
engi ne or situate M its proximty, with a single connection to the on-
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generator does not suffice to cover requirenents. The second generator
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board network of the aircraft sufficing to ensure that
electrical power is available on the electrical network
15 of the engine when the second generator does not suffice
to cover requirements. The second generator supplies an
electrical voltage that is regulated or wvariable
depending on engine speed. The second generator may be a
permanent magnet alternator. The power supply circuit
20 may also include a voltage converter connected to the
first input in order to convert the voltage supplied by
the on-board network, in particular when said voltage is
-an alternating voltage.
At least one set of modules with inverters powered
25 by the DC distribution bus can be provided for delivering
alternating voltage to electrical equipment. The voltage
distribution bus of the engine network may be a regulated
DC distribution bus.
For redundancy or installation-optimization
30 purposes, the power supply arrangement may include two
second generators driven by the engine and respectively
connected to the second input and to the third input of

4/‘—\\

the power supply circuit, and two voltage distribution

buses connected to a first output and to a second output
35 of the power supply arrangement, and the power supply

circult further includes a voltage converter connected to

the third input, the voltage converters connected to the



t he on-board network, in particular when said voltage is an alternating
vol tage. At |east one set of nodules with inverters powered 25 by the DC
di stribution bus can be provided for delivering alternating voltage to
el ectrical equiprment. The voltage distribBution bus of the engine network
may be a regulated DC distribution bus. For redundancy or
installation-optimzation 30 purposes, the power supply arrangenent may

i nclude two secom gehdrtat ot simgrd e rbding heoremyited amnbrespectlvety
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circuit, and two volta ribution uses connected to a first output
and to a secOhtr GUITRANES of2ithepohrasippl SharkantfeBi Ut ah?l t he power
supply  circutdnifettdiercd naldideisr & Wid agesanveitic € opnegiebdwer t he
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with the voltage supplied by the first 10 converter. e electrical
equi pmert® mayrdEIEE - el ectronechani cal actuators for parts of the engine
that are of vari allee QeXliida]l anfhigheatd iayotrafrsudeor punps, and al so at

the el ctri cal S BRMET AR | IS 0 TEadeors ¢ reth (1O Hetteing t he
‘W ng . are of variable geometry, and electric motors for pumps,
and also at least one circuit for de-icing an engine pod.
15 With an airplane engine, the electrical equipment may
include at least one circuit for de-icing the wing
supporting the engine, and with a gas turbine airplane
engine, it may include electrically-actuated
electromechanical actuators for a thrust reverser.
20
Brief description of the drawings
The invention can be better understoocd on reading
the following description given by way of non-limiting

indication and with reference to the accompanying

25 drawings, in which:

Figure 1, described above, is a highly
diagrammatic representation of a known scheme for
producing and distributing electricity in an aircraft;

Figure 2 is a highly diagrammatic general view

30 showing a system for electrically powering and
controlling equipment of an aircraft engine and of its
environment; and

Figure 3 is a more detailed view of a circuit for
supplying an electrical voltage that forms part of the

35 engine electrical network of Figure 2.



supporting the engine, and with a gas turbine airplane engine, it may

i ncl ude electrically-actuated electronmechanical actuators for a thrust
reverser. 20 Brief description of the drawi ngs The invention can be better
under st ood on reading the follow ng descfiption given by way of
non-limting indication and with reference to the acconpanying 25

drawi ngs, in which: Figure 1, described above, is a highly diagrammatic
repr esent at i detodiledk pwrsigheinn fof endratiuemos anfl dhest tnbet hon
electricity in an @i f4;: o F S ' ' gggﬁt' general view
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turbi ne shaft of the endgi ne. "10 The

ternating voltages su t he
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on-board ele%&@é?fﬁﬁt@ﬂgmgfébtrical power on board the airplane,

L referred to as an on-board electricity network. A

circuit 23 of the on-board network 22 supplies an

15 alternating voltage (typically regulated on 115 Vac or
230 Vac) to one or more distribution buses, the frequency
of the AC varying as a function of the speed of rotation
of the turbine shaft. The circuit 23 also powers a
voltage converter circuit 24 that supplies a regulated DC

20 voltage (typically on 270 Vdc or 270 Vdc) to one or more

. buses. The voltages produced by the circuits 23 and 24
power various loads in the fuselage zone of the airplane.
At the engine (represented by 25), two second

generators (GEN) 26, 26', such as PMAs, for example,

-y 25 supply alternating voltage that is regulated or variable
depending on the speed of the engine to an electronic
engine control unit (ECU) 27, and also to a secure power
supply circuit 30 forming part of an electrical power
distribution network 28 integrated in the engine. The

30 network 28, referred to as an engine network, is situated
at the engine and is distinct from the on-board network
22. The ECU 27 and the power supply arrangement 30 are
also connected to the alternating voltage circuit 23 via
a line 29 so that they can be powered properly when the

35 engine has not reached a speed that is sufficient to
enable the generators 26 and 26' to supply the required

T

amount of electrical power.



circuit 23 of the on-board network 22 supplies an 15 alternating voltage
(typically regulated on 115 Vac or 230 Vac) to one or nore distribution
buses, the frequency of the AC varying as a function of the speed of
rotation of the turbine shaft. The circuft 23 al so powers a vol t age
converter circuit 24 that supplies a regulated DC 20 voltage (typically on
270 Vdc or 270 Vdc) to one or nore buses. The vol tages produced by the
circuits 23 and 2Zheppwerery aurply lcdadgsiim 3%@@9181851@363 Asheraoftadme on

ai rpl ane. At the D%ngfl%%r(ﬂa%pt %%@@L%%sbxé@c‘i) 1ast‘@ﬁ/ter iofts gﬁﬁer@dmﬁ(@:\b
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supply ci rcwt 3 form, ng art of an electrical power distribution network
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network 22. d r angenent | sQ
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amount of el ectrical power. The power supply circuit 30 suppl ies a
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Wi th reSpeCtkﬁgust reversers, or for electrically-actuated inspection
15 hatches; and de-icing or anti-icing resistive circuits;
with all said pieces of equipment forming part of the
airplane engine or of its environment (pod, support
pylon, nearby wing).
The power supply modules 52, 52', and 52" of the
20 sets 50, 50', 50" and the selector circuits 70, 70', 70"
are contreolled by a control device comprising a central
control unit 80. The unit is connected by sets of lines
64, 64', 64" to sensors associated with at least certailn
pieces of electrical equipment in the groups 60, 607, 60"
™ 25 and it is also connected to the ECU 27. The components

of the central control unit 80 are powered by the

N

generators 26, 26" in the same manner as for the
components of the ECU 27. The power supply modules 52,
52', 52" comprise inverters for delivering alternating

30 voltage to the equipment 62, 627, 62" of the groups 60,
60", 60", which AC voltage is derived from the DC voltage
delivered by the buses 40, 40'. The central control unit
80 controls the modules 52, 52', 52" and the selector
circuits 70, 70', 70" so that each of the pieces of

35 equipment 62, 62', 62" is activated as a function of
information received from the ECU 27 and/or from sensors

associated with the equipment. When a piece of egquipment



groups 60, 60', 60" of pieces of electrical equipnent 62, 10 62', 62" via
respective selector circuits 70, 70", 70". The electrical equipment
conprises in particular: electric motors for punps; actuators for parts of
the airplane engine that are of variabl eSgeonetry, or for thrust
reversers, or for electrically-actuated inspection 15 hatches; and de-icing
or anti-icing resistive circuits; wth all said pieces of equipnent

form ng part isf stdiel haingdrarie dwyi'esctorvagfed’t s environierite (polkrsuppdr t
pylon, near by i 1cﬂl%rp%t SHPRI e AW 68 22y :’.5@ cafdith 9% Qinfhe 20

sets 50, 50', 50" and the selector circuits 70, 70", 70" are controlled by
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the DC vol t age adehineeries Ry the ﬁ%ecﬂﬂre&rh%&% i GOMmOle UNit
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associ ated w t he e pi_ece of nent 8. sai d herein
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actuator is could even equal to one if the inverters used present

15 enough power for all of the equipment. Each set of
modules may include at least one emergency module for
redundancy purposes. The selector circuits 70, 70', 70"
are controlled so as to connect each piece of equipment
of a group to a module of the set that corresponds to the

20 group, possibly the emergency module, where necessary.

Other systems for powering and controlling equipment

of an airplane engine or of its environment could be
designed making use of the energy supplied via the buses
40, 40' by the secure power supply circuit 30. Thus, at

25 least some of the equipment could be powered with the DC

——

voltage from the buses 40, 40' or with a DC voltage
derived therefrom.
Figure 3 shows in greater detail the secure power
supply circuit 30. An AC/DC converter circuit 31 has its
30 input connected wvia a switch 32 to a first input of the
circuit 30 that is connected to the 1ine 16. 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 alternating voltages
35 from the generators 26, 26'. The outputs from the
converters 35, 35' are connected respectively via
switches 36, 36' to DC bus circuits 37, 37', e.g. of the



set into novenent, or that a resistive heater circuit is 5 powered. The
power supply nodul es of each set are simlar, wth the nodul es being

subdi vided into various sets and the pieces of equi pnent being grouped
into various groups as a function of thePpowers required, so as to
optimze 10 the sizes of the inverters and of the power supply nodul es. In
t he exanpl e shown, the nunber of sets of nodules and the nunber of groups
of equi pment HEA ngee redgtagtaltely tdwaninbertiocobusde 92 het0t hanTidr ee,
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control ling edu pnﬁrﬁageofleam]aq el tarve- cehgitnec oy aftputss efwom ortnent coul d be
desi gned maki rgy l.i.ed se y the
secure power ds%lpgfay Ci rcw tezg% T#ﬁls%qp h%ﬁ%rgeaés%‘?s%érjre %% %Aﬁ%eplg)gm ment

coul d be powesudd iwiitemntt ied eoC rivasl It man,omhmesvmmsemwfim% oraggth a DC

vol tage derigiefdeney N stJl&lHrréé ﬁﬂowl@yr%@ro ailpjde secure
power é@ppl y circuit 30. An AC/DC converter Circuit has its 30 input

connect 8¢ vi #18SHIEH PPver avEiablgnnR die e’ r‘l:Qn t430 thaaken
connect ed t o ftrlgn ldnze k@ppﬁ\@cpud@erth&g%mtm clgcuits 35, 35 have

et Mout s comnect.ed  eopecti Vel oy pcqnd. ang, Lhigg Lgputs of (e

gener at ors 2@en2a'atotze 26yt RE's sﬁmﬂehae 1nmrﬁffard:mrst Imweah' whal ke cidmmect ed

reSpeCtlvelyaﬁk%lane engine is operating slowly or in the event of a

15 failure, the ECU 27 causes the switch 36 and/or the
switch 36' to be opened, while simultaneously causing the
switch 32 and also the switch 33 and/or the switch 33' to
be closed. The electrical power available on the buses
40, 40' is then taken from that supplied by one of the

20 generators and from the line 29, or solely from that
supplied by the line 29. Thus, with the power supply
circuit 30, a secure electrical power supply node is made
avallable at the engine, enabling an engine network to be
‘established with buses 40, 40', i.e. a local network 28

25 - that is dedicated to the engine and to its environment
and that is distinct from the on-board network 22. The
buses 40, 40' power the sets of modules 50, 50', 50" and
also the central control unit 80 for activating the
electrical eguipment 62, 62', 62". WNevertheless, it is

30 also possible to power one or more pieces of electrical
eQuipment directly from the output of the generators 26,
26', e.g. a circuit for de-icing the engine pod or the
wing that is connected to a line 39 in turn connected to
the outputs of the generators 26, 26' via respective

35 switches 38, 38'. The switches 38, 38' are controlled by
the ECU 27 to power the line 39 as a function of

reqguirements.



switches 36, 36' to DC bus circuits 37, 37", e.g. of the 9 HVDC type
respectively powering the buses 40, 40'. The output fromthe converter 31
is also connected to the <circuits 37, 37" via respective switches 33, 33'.
The selector circuit formed by the switchdés 32, 33, 5 33, 37, 37" is
controlled by the ECU 27 as a function of the voltage |evels detected at
the outputs fromthe generators 26, 26'. \Wen the generators are supplying
sufficient el ectri".lliaé paerf, tvie lswidchEs, 38)' 3btatarare ciasathanty t he

swi tches 32, 33, A% i onan q]o-gketk;l% edcsegt £ PP BT Ll 6,00 4 he

buses 40, 40 from that su(g l1e generators 26,
respectively. OK/\Wé?ﬁ W%Fn(ﬂtmpltme gtcheo (ﬁhatltfe tl@%r@rﬁt@r@w % suppl i es
i nsufficient m@grlvglﬂ the airplane engine is operating slowy or in the

event of 15fa|I re, 27 causes the svmtc d/or. the  switch
to be’ opened I%%lﬁ%&ﬁ)ﬂeﬁﬁﬁq G TR hzéw h ™*¢hidt bl so the

svm tch 33 an(#cnsrs:ttﬂe; Wi trcitt id@itd cthebefa:ul]as&d ofl'ttmaelmte:ra:tatr pawel e

avai |l abl e on the huses ro t | Y, e of

the 20 gener a‘toonrsserlé!{ngl r ometchuorq it noe"}%%l}fiﬁ?el eJla mfﬁreg?nl]tragt s‘“ﬁg%)lfjlte}gg

the |ine 29. OThdx)alwl mwm@mﬂr wumdilare dﬁh&:tﬁlte@i()fl@ﬂsmweer el ectri cal

power supply ENEY |cﬁ§°'aeﬁt(?tl@ seétgirﬁ? gl i g ﬁ&n@f‘ﬂ:’t%e
network to be tab |she($vv|th buses 4 .e.”a local network 28 25
that is idedi ctetteectvt% geserd$ineéd and it @qq@wlqmme"%%%

di stinct fror@rtﬂ%iig[board network 22. The buses 40, 40" power the sets of

nodul es 50, 50', and . al so th% q:tral control _unit 80 for %1fcti vating
the electrical e e Rt 562 POSFLP1Er Lo 18 &€ eSS

possible to m\xv@rleoeele@ltrrim:rad @oemes sﬁppelyecmrs qadwemsglijpmgdrali Yect |y from
the out put O%r%ﬂpt%%n% 3%% or from a single generator, and where
15 appropriate the on-board network.

The DC voltage supplied on the buses 40, 40' may
present a regulated voltage, e.g. having a nominal value
of 270 Vdc oxr £270 Vdc, with the regulation being
performed by the AC/DC converter circuit.

20 : In a variant, the DC voltage supplied on the buses
40, 40' need not be regulated, with a range of wvariation
around a nominal value then being tolerated, in
particular as a function of variations in the voltages
supplied by the generators 26, 26'.

P 25 In the embodiment described above, the voltage of
the on-board network that is available, where necessary,
for the power supply circuit 30 is an alternating
voltage. This voltage could be a DC voltage, in which
case AC/DC conversion would not be needed at the power

30 supply circuit 30. The converter 31 could then be
omitted or replaced by a DC/DC converter if the DC
voltage to be delivered on the buses 40, 40' is different
from that of the on-board network.

In the embodiment described above, the electrical

35 power supply arrangement is specially for airplanes
fitted with gas turbine engines. Nevertheless, the

invention is applicable to other types of aircraft, and



26', e.g. acircuit for de-icing the engine pod or the wng that is
connected to a line 39 in turn connected to the outputs of the generators
26, 26' via respective 35 switches 38, 38 . The switches 38, 38 are
controlled by the ECU 27 to power the lilde 39 as a function of

requi renents. 10 The use of two buses 40, 40' that are separately powered
makes it possible to mtigate failure of a bus or of its power supply, and
to share the idi starithutdcdirDEo dledcitaapdidns, mrithewselofr tvypeseconhd
generators 26,426 mkes it possible to mtigate the failure of one
gener at or whi conserving a secure power supply via the link 29 with the
on-board network and to share the electrical power supplied. The use of a
si ngl e second generator powering 10 the two buses 40, 40" in parallel could
neverthel ess be envisaged. It is also possible to envisage the presence of
a single electrical power supply bus powered in parallel fromtwo
generators or froma single generator, and where 15 appropriate the

on- board network. The DC voltage supplied on the buses 40, 40' may present
a regul ated voltage, e.g. having a nom nal value of 270 Vvdc or 270 Vdc,
with the regulation being perforned by the AC/DC converter circuit. 20 In
a variant, the DC vol tage supplied on the buses 40, 40' need not be

regul ated, with a range of variation around a nom nal val ue then being
tolerated, in particular as a function of variations in the voltages
supplied by the generators 26, 26'. 25 In the enbodi nent described above,
the voltage of the on-board network that is avail able, where necessary,



for the power supply circuit 30 is an alternating voltage. This voltage
could be a DC voltage, in which case AC/ DC conversion would not be needed
at the power 30 supply circuit 30. The converter 31 could then be omtted
or replaced by a DC/ DC converter if the voltage to be delivered on the
buses 40, 40" is different fromthat of “the on-board network. In the
enbodi nent descri bed above, the electrical 35 power supply arrangenent is
specially for_airplanes fitted with gas turbine engines. Neverthel ess, the
i nvention iéﬂéﬁﬁﬂfcable to other types of aircraft, and 11 in particul ar

to helicopters, amngrtongiheit typese Dict eNgANBy ddwe LA M, 151 ARr@f ¥ angement
for electri caklﬁly ower i nﬁgﬂ an_aircraft t he arrangenent conprising: at

| east one fi'¥ RS S UPPINA i el ectrical 5 vol tage on being
driven by an engiaie Ifadtheorat reradt ; gane el ect rigabl powerani siedtmd dan
network a@n i f ed t fi ene via a power
supply | ?neb\?(?%e%%fh%q%%}%%%%ﬁ%% y%?t%%%%? 06 uts:%%egb%fﬁée)f%’i rst
generator; 10 at 3leadte@iel Gk ol e ekt okbsiubpt yielgrank @b deeaidal

vol tage on beidig: dFd ven: o @ndd ne; ofhd hei r i redddtac @ndean £l egtdd cal
power distribution network of the aircraft engine that is distinct from

t he on- boar FYRP het otk EndEeFRt VS erVesCter bl B ecdd® carodaves ko
el ectrical egu pietdt sgdruatecbdn the aircraft engine and/or in the

environngnt of the engine. the, englne; . Netyerk comprlsing:
electrical voltage on being driven by an engine of the
aircraft; and
an electrical power distribution network of the

aircraft engine that is distinct from the on-board

15 network and that serves tc supply electrical power to
electrical equipment situated in the aircraft engine
and/or in the environment of the engine, the engine
network comprising:

at least one bus for distributing DC electrical

20 voltage for the electrical equipment; and _

a power supply circuit having a first input
connected to the on-board network to receive a vcltage
supplied by the on-bcard network, a second input
connected to the second generatcr to receive the

25 electrical voltage supplied thereby, a voltage converter
connected to the second input, and a selector circuit for
delivering a voltage over the distribution bus, which
voltage is supplied from the voltage received on the
first input, or is supplied by the converter, depending

30 on the amplitude of the voltage supplied by the second

generator.

2. An arrangement according to claim 1, wherein the power
supply circuit of the engine network further includes a
35 voltage converter connected to the first input to

convert the voltage supplied by the on-bcard network.



at | east one bus for distributing DC electrical 20 voltage for the

el ectrical equipnent; and a power supply circuit having a first input
connected to the on-board network to receive a voltage supplied by the
on- board network, a second input connected to the second generator to
receive the 25 electrical voltage supplﬂéd t hereby, a voltage converter
connected to the second input, and a selector circuit for delivering a
vol tage over the distribution bus, which voltage is supplied fromthe
vol tage recédi.véd ewrehgenfents adapp@indmortd slaggplliredsyraiffe thénverter,
dependi ng 3Q,Qn e AmRIitRde Hf Jhe ooldrrgersupRl ikd WLy K hes second

generator. 2. An arrangenent according . to claim wherei n the power

1,
suppl y ci r cFegYeR sk Dengiode a9t WorkK F1M e i@ udes a 35 vol t age

converter connected to the first input to convert the voltage supplied by

t he on-board network. 13 3. An arrangenent_ -.accor.di ng to .claj erein
the vol ?agg4 -diP%t AT Bs a(ﬁccirhcgw%ng?ﬁ)né:lﬁe ork ‘“l%se%l%r %dt{]]llgie"taes DC

vol tage di stariebitatombhusdiB ek iAn raravanigeimeritt haccorsditey  @leaiad Dy wherein
at least ong Sel %1[){%33@ %%d«stgc-@mvi'&e%d@,t b vRItefes iRRYwed by  the DC
vol tage di stribution bus, an elivering an alternating voltage to the

el ectrical eduipmeiina s .tame & dhgefeiftctddcHrdistr % <ai m 1, havi ng two

second electricity generators driven by the engine and respectively

connected to the second input and to the third inpyt_of the power supply
circui t,and -t ! \?&]%aéﬁ??med”itstaﬁ%ﬁcﬁtf}g Bif’s&gadﬂfhﬂecﬂ@d’ltrkg a'f9 rEtCDint put

and to a 15 secand diutpuferefrdiver paneivesuppt yoter reangerentnd and the  power
supnty o1 r culd Jurten | nelydes & Yo tage SANRT Lpue APt the third
third input of the power supply circuit, and two voltage
distribution buses connected to a first output and to a
15 second output of the power supply arrangement, and the
power supply circuit further includes a voltage converter
connected to the third input, the voltage converters
connected to the second and third inputs being connected
respectively to the first output and to the second

20 output.

6. An arrangement according to claim 5, wherein the first
input is connected to the first and second outputs of the
power supply circuit, the selector circuit serving to

25 supply voltages on the first and second distribution
buses, which voltages are supplied respectively by the
converters connected to the second and third inputs, or

from the voltage received on the first input.

30 7. An arrangement according to claim 1, wherein the, or

each, second generator is a permanent magnet alternator.

8. An arrangement according to claim 1, wherein the
electrical equipment includes electromechanical actuators
35 for parts of the engine that are of variable geometry,

and electric motors for pumps.



connected to the second and third inputs being connected respectively to
the first output and to the second 20 output. 6. An arrangenent according
to claim5, wherein the first input is connected to the first and second
outputs of the power supply circuit, the selector circuit serving to 25
supply voltages on the first and second i stribution buses, which vol tages
are supplied respectively by the converters connected to the second and
third inputs, or fromthe voltage received on the first input. 30 7. An
arrangement a8t AHERGRAH OO NI Ei TP tHe 1orl, shareidedditl gener at or

is a pernmanefited®mongel] alderdiadar .indLud¥l ait angaieinacsording to-claim 1,
wher ei n theciqyeotri%%£ e uLpnenHﬁ%ncludes el ectronechani cal actuators 35
for parts of THe Eigi e tHEHr €Dt vari abl e geometry, and electric notors
for punps. 14 9. An arrangenent according to claim1l, wherein the
electiical ol pienl. JNGdHGH alod Sapl, P%, il by fofo, g | 4l0g Lhe engine
pod. 5 10. An arrangene accoréfng toctlaim1, for an airplan engi ne,
wher ei n t he «1%EET, cdleigyl prientelamlinidesl aquinsmant ofecloidsiat f or
de-icing theMdtg SPROMAING e &NGING g ke bvid) ﬁﬁ%@ttzﬁézpor di ng
to claim1, for, a gas turbine airplane engine, wherein the electrical

equi prent  ifiddtfes el ectrically actuated el ectronechani cal actuators of a
t hrust reverser.

10 11. An arrangement according to claim 1, for a gas
turbine airplane engine, wherein the electrical equipment
includes electrically actuated electromechanical

actuators of a thrust reverser.



