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
engine 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
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and the or of its env1ronment" is used herein to mean not only

electrical equipment 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' (cor 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.



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 alrpléne 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
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on- board
15 magnet alternator (PMA) mounted on the accessory gearbox

(AGB). The ECU is also connected to che 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 wvarious 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
pleces of eguipment in an aircraft engine or its
envircnment. Thus, some alirplanes 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 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. 3 Conveying electr|C|ty fromthe on-board
network to | oads outside the fusel age by nmeans of lines that nust be
carefully secured and insul ated represents a considerable anount of weight
and bul k, running €heveyskgotlbetoarhgy5fraki higedpmensaodsnebrogkehoof
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el ectrical voltage on being driven by an engine of the aircraft; an
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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
25 aircraft; and '
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 equipment; and |
"+ 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



30 and/or in the environnment of the engine, the engine network conprising:
at |l east one bus for distributing DC electrical voltage for the electrical
equi pnent; and a power supply circuit having a first input 35 connected to
the on-board network to receive a voltage4 supplied by the on-board
network, a second input connected to the second generator to receive the 4
el ectrical voltage supplied thereby, a voltage converter connected to the
second i nput, edrdtaisellegbdtager subplfiierd tlerekgri agvalvebeagenveerethe

distributl on busnchlahyovohbagechaosyppliedshiol LBgcuoLLage Lacel yod on
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bus can be provadeédnéowodkl ofethagaircraft 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 variable
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
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
circuit further includes a voltage converter connected to

the third input, the voltage converters connected to the



alternating voltage to electrical equipnent. The voltage distribution bus
of the engine network nmay be a regulated DC distribution bus. For
redundancy or installation-optimzation 30 purposes, the power supply
arrangenent may include two second genera&ors driven by the engine and
respectively connected to the second input and to the third input of the
power supply circuit, and two voltage distribution buses connected to a
first output aprdonhd ansetbnddoutputs3bebdfigt henpewtredsuppbygcairahgetrent, and
Uhe power sunphy ceLLeUbLebUt! DRE EACLHACS-AoKD! FARB.EONVBRNEE Cappected to
the third input, e voltage converters connecte second and
third inputs Eérﬁgmééﬁﬁé§ﬁedaﬂésBé@??Véb%Ytoth@hélﬁﬁﬁsﬂnéutpmﬁ and to the
second out put colRdetegueR tﬁer@mB&EaaﬁasseéaﬂdpbgﬁﬁﬁealMf the bb%é& i nput
is connected to the first and second outputs of t u
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| east one circuit de-icing an engi ne pod. al rpl'ane “engi ne,
the el ectPi cafoBYBFpRENt may include at | east one cirCU|t for de-icing the

Wi ng supporting threeageserianl éqﬁlﬂplﬂeﬂﬂsmé%rbhaﬂéuéér pl ane engine, it
may i ncl ude e%f ﬁlcallg?actu ted ectr cal _actuators for. a thrust

reverser. eF T O8sErPLFD tPﬂtOH?a hgRarts of the engine that

are of wvariable geometry, and electric motors for pumps,
and also at least cne 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 understood 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 a2 more detailed view of a circuit for
supplying an electrical voltage that forms part of the

35 engine electrical network of Figure 2.



The invention can be better understood on reading the follow ng
description given by way of non-limting indication and wwth reference to
t he acconpanying 25 drawings, in which: Figure 1, described above, is a
highly diagrammatic representati on of a known schene for producing and
distributing electricity in an aircraft; Figure 2 is a highly diagramatic
general view 30 showing a systemfor electrically powering and
controlling epeipiktatl désanipitcnadf engodemandsobfitlse omvemioiboent ; and
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a gas turbine’BiPpFaheiedyi FRT 3 9dnvereiBRaft Farme? , SRR ircuit of
Figure 2 conprisesnofénoent iondl rsdngenerehersitOuifd0df shduas 2 S/ Gs
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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,

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

amount of electrical power.



20 voltage (typically on 270 Vvdc or 270 Vdc) to one or nore buses. The

vol tages produced by the circuits 23 and 24 power various |oads in the
fusel age zone of the airplane. At the engine (represented by 25), two
second generators (GEN) 26, 26', such as’PMAs, for exanple, 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 suppThecpoearts3opiorainguptr 30 osupml eéecarbCavopoage on
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referred to as an engi ne networ Is situated at the eng ine”and is
di sti nct fron?hﬁeeﬁﬁl%%a@ﬁt%%¥ﬁn$% that gpeeEQ) 27sihem f%é povVRFiBuUppl y

arrangenent 39nar €onftk601 LOHNETEEHri @al heqal preENat bnor Ol 3gensi s£4) br 23
via a lipe 29_spo that they can be pomere% properly when the 35 engi ne has

not reachdd a®5pebd FRAIT?Y"SRfficient to enable the generators 26 and 26'
to supply the requThedpo@mnummppiyeéﬁdttmnﬂiob09ﬁ$teﬂ cdier peser psuppl y
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nodul es that %aguﬁgggﬁexgﬁple be d?gtrlb%ted in a fura @gﬁﬁ n%e?%P 50,
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el ectri cal em@n@mc‘@ﬁlcsﬂ) &iipRnt VimpesPestivepset eehDsrei rcuits 70,

70", 70". The electric ment conprises in particular: _electric
motors for punbss tléjc?d%l%b? f%‘? T JAPERS of 2T HE T4 F pt AnePBngt nef t WAt are of
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I nspection 15 jhatghess,angd fde- 16l ng, ore At - CANG, resi 14§ FLEGHL Bon
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 contrelled by a control device comprising a central
control unit 80. The unit is connected by sets of lines
64, 647, 64" to sensors associated with at least certain
pieces of electrical eguipment in the groups 60, 607", 60"
25 and it is alsoc connected to the ECU 27. The components
of the central control unit 80 are powered by the
generators 26, 26' in the same manner as for the
components of the ECU 27. The power supply modules 52,
527, 52" comprise inverters for delivering alternating
30 voltage to the equipment 62, 62', 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 equipment



with all said pieces of equipnent formng part of the airplane engine or
of its environnent (pod, support pylon, nearby wi ng). The power supply
nodul es 52, 52', and 52" of the 20 sets 50, 50", 50" and the selector
circuits 70, 70', 70" are controlled by & control device conprising a
central control unit 80. The unit is connected by sets of lines 64, 64,
64" to sensors associated with at |east certain pieces of electrical

equi prent in fthesgidupsréin B0' heolicRbvanedit is shswldopmechadrsboodie ECU
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run, that an electrical _or. an electronechanlcal actuator is _set into
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shown, the nquﬁidcgvéﬁnéhﬁgl 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 detaill the secure power
supply circuit 30. An AC/DC converter circuit 31 has its
30 input connected via a switch 32 to a first input of the
circuit 30 that is connected to the line 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



nodul es and the nunber of groups of equipnment is three. Naturally, the
nunber could be other than three, and it could even equal to one if the
inverters used present 15 enough power for all of the equipnment. Each set
of nodules may include at |east one enerdency nodule for redundancy

pur poses. The selector circuits 70, 70", 70" are controlled so as to
connect each piece of equipnent of a group to a nodule of the set that
corresponds t8VPRet20egreapecpossipl povheirgetigenbysavddle, 40her eThe

necessary. CRIBpuBYSLERBLhar cAYEEEDg 30, goni Lgl bbAACEAMLPIENE O an

ai rpl ane engi ne envi ronment coul desi king use of the
ener gy supplléérGPétﬁh§7bu§és vip, Iﬁepeﬁyl?ﬁesgééﬁhéspéﬁer3§upp|y circuit

30. Thus, at 25 Ieaﬁb §@mace5rtB@z@qytpﬂaﬂﬁeQOH&dtbé BRWeERAsWBH N the DC

vol t age fr 0,.40' o e._derived therefro
R SN AW UL ety LT L R A S - pr AL N
AC/ DC convertEhecvomuage31eha$5|ﬁsteaﬁednaﬂtthen@&tpedSVanﬁ SMetch 32 to a

fiyst input of Lhe.phreubl 39ethatyls,copnegled Lo theLine A8, Tug of her

AC/ DC convertér Cifcui have t errirnputs donnec pectively
to second andsuﬁfnalenpu@ée@trtﬁel pPreni ttize $@Eé¢bﬁﬁg36he36és®eetlve

al ternating vehtaggSana £hOMsL,NE-HEREEAL 085S 2631 26re JPEOULPHLS from the
converters 35, 35" are_connected respectively via switches 36, 36' to DC

bus circtiPts 8¥5CByical Bower aheldablwmentype PuspectPvel (' pbiek Fgnt he
buses 40, 40 frﬁheth@ut@uppii@a1bpetﬁ@ng@ﬁégatsgslgsalga gonnected to the
O P TRET e En SRR 30,082 cclle B8 ELor ol rout
as a functiongefierdbheryol éagec! evepslies ecth wdf it ci et opppat swhibm the
generators 26ai§§ian¥m§ﬂgigg 95”85@£9£§n$r§l§HP§|¥£ngn 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
available 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 406, 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
30 also possible to power one or more pieces of electrical
eguipment 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 R

requirements.



sufficient electrical power, the switches 36, 36' are closed and the
switches 32, 33, 33" are open. The 10 el ectrical power avail able on the
buses 40, 40' is taken fromthat supplied by the generators 26, 26,
respectively. When one and/or the other ot0Othe generators 26, 26' supplies
insufficient power while the airplane engine is operating slowly or in the
event of a 15 failure, the ECU 27 causes the swtch 36 and/or the swtch
36' to be opened, ®hel essi ol tanebusky éauséfig thet ambtshpaﬁaaedyalso t he

switch 33 and@gg g@a a&%&gh g3poggib g 950 %91 I@s ?hggﬁgécgk|ed

avai | abl e on uses IS then ta Prom She of
t he 20 genera?éréténﬁoﬁﬁénﬁpﬁélyvnéHQQtOoﬁhééﬁeﬁyefdéﬁtthévteéuﬁﬁl|ed by
the line 29. Zhdstrw:thythe pomer supply circuit 30, a secure electrical

power supply node i s nade vai | abl e at the engine, enahling an engine
net wor k tg estgg?lgﬁﬁd in WobﬁgﬁgnﬁogeﬂﬁragPré 28 Igéalmﬁﬁ?ﬁo% 28 25
that is ded|cpbedlbmethe rigigetandhéofai Sueavbrobaenyenandcbhaihi Se

distinct from oard network 22. The .buses 40, 40 .p r.the,_sets of
modul 65 50, 560867 BEGR SR R EofE, arr it £ i £ a6 PhrvAbE oBE! ng
the electricah-egargneatwe2k 824, té2shaNevehehelessricaligodlral so
possible to Poep1 908 or 7B 501 855 Qingiécéébsﬁh gEAYLREBR pdlLechLY Trom

t he out put of enerators 26, 26 .g._a circu C|ng

engi ne poéf ortFﬁetWRnh@sﬁﬁaﬁors4@onh%c?®ﬁa%%eb Fprédaneyartheheesnhect ed to
t he outputs Oén&hgag@aerators 26, 26' via respectlve 35 smntches 38, 38

The switches 38, 3ﬁ are ontrolled by the ECU 27 ﬁomer the Line 39 as
a function of req Fr%ﬁeﬁ 3° RBSSHRLS LR %@V%ﬁBQEUEEE BES9BCet fht 2ar e

separ at el y poswngte nekestricpbssobée topplyilgasepbackadeinfparbusedr of
I'ts power SUpP£¥m ?ﬂg égnépgfgrghgrd£§5£iguéfggEQ: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 or +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 variation
around a nominal value then being tolerated, in
particular as a function of variations in the voltages
supplied by the generators 26, 26'.

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
voitage. 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



electricity. 5 The use of two second generators 26, 26' nakes it possible
to mtigate the failure of one generator while conserving a secure power
supply via the link 29 with the on-board network and to share the

el ectrical power supplied. The use of a ¥ingle 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 poierpdrthcpasal telheltooptabs gemed atorstlosr frypea st ngl e
generator, an n&hgée 15 appropriate the on-board network. The DC vol t age
supplied on the’buses 40, 40" may present a regul ated voltage, e.g. having
a nom nal value of 270 Vdc or 270 Vdc, with the regul ati on bei ng

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
variation around a nom nal value then being tolerated, in particular as a
function of variations in the voltages supplied by the generators 26, 26'.
25 I'n the enbodi nent descri bed 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 woul d not be needed at the power 30 supply circuit 30. The
converter 31 could then be omtted or replaced by a DO DC converter if the
DC voltage to be delivered on the buses 40, 40" is different fromthat of
t he on-board network. In the enbodi nent descri bed above, the electrical 35
power supply arrangenent is specially for airplanes fitted wth gas
turbi ne engines. Nevertheless, the invention is applicable to other types
of aircraft, and '



11 in particular to helicopters, and to other types of engine. 12 CLAI M
1. An arrangenent for electrically powering an aircraft, the arrangenent
conprising: at least one first generator (10, 10') supplying an 5

el ectrical voltage on being driven by an Ehgine of the aircraft; an

el ectrical power distribution network (22) on board the aircraft connected
to the first generator via a power supply line (21, 21') to receive the

el ectrical 10cumfmage produced by the first generator (10, 10'); at |east

one second geTer&tloérJ%gr?%e%Q 3 EHPf?}_’éQQIf‘calf gﬁ%“%ﬁlgv%té% gn-pei ng

driven by an éengine alrcra and an rrca ars rlbutlon
net wor k (28) bhetheraqgemﬁmtr@@mpengln@ that is distinct fromthe on-board

network (22) and tQ€t1é§£¥e§néof§HQP|geﬁéﬁééékcﬁiopoﬂ@r LQpsi gehyi £Al
equi prent _situated in the aircraft engine and/or in he envi ronnent of the

engi ne, tHAe eﬁb?ﬁ%rlﬁ%%mﬁ?kt%gg)O%o%%%$%|ﬁﬁlv?@ %X ?%a%@gb%% plstiao; 40)
for distributhngeBirtgelectrical voltage for the el ectrical equipnent; and a
power supply circuit 0). havi afir connected t e on-board
Petwork (02 to reote Vst it ] CpBvetont v bTEY: 150 BRCweak atPelwBhk.
second i nput ﬁéan@nn®£t@ﬁr¢nafheceen@uﬂe@enerah®rfiﬁﬁt géhgravoreceava the

el ectri cal VO% §%§%ﬁ$eﬂlﬁge ?gyagf'VO{%aﬂ@cef@QV§ﬁéeé%é§§§1§%% 32,

connected to npu n sel ector circult
33", 36' }OforVOH'éiﬁg@eEPiCP@J%e@obYa@beoﬁbrSt h@e@ﬁ?%ﬁ@bufl@m BYS) 7 whi ch 30

vol tage is suppliegh fromthenyobiagear§eLb¥edoPN(the 26') supplying an
electrical voltage on being driven by an engine of the
aircraft; and
an electrical power distribution network (28) of thé
15 alircraft engine that is distinct from the on-board
network (22) and that serves to supply electrical power
to electrical equipment situated in the aircraft engine
and/or in the environment of the engine, the engine
network (28) comprising:
20 - at least one bus (40; 40') for distributing DC
electrical voltage for the electrical equipment; and
a power supply circuit (30) having a first input
connected to the on-board network (22) to receive a
voltage supplied by the on-board network, a second input
25 cennected to the second generator (26; 26') to receive
the electrical voltage supplied thereby, a voltage
converter (35; 35') connected to the second input, and a
selector circuit (32, 33, 36; 32, 33', 36') for
delivering a voltage over the distribution bus, which
30 voltage is supplied from the voltage received on the
first input, or is supplied by the converter (35; 35'"),
depending on the amplitude of the voltage supplied by the

second generator (26, 267).

35 2. An arrangement according to claim 1, characterized in
that the power supply circuit (30} of the engine network
(28) further includes a voltage converter (31) connected



first input, or is supplied by the converter (35; 35'), depending on the
anplitude of the voltage supplied by the second generator (26, 26"). 35 2.
An arrangenent according to claiml1, characterized in that the power
supply circuit (30) of the engine networkl3(28) further includes a voltage
converter (31) connected 13 to the first input to convert the voltage
supplied by the on-board network. 3. An arrangenent according to claiml
or claim 2, 5tchahacferszeilnputtbatcohecvol thgevdishigebatpphibdsby4the 40')
of the engineOHgﬁgQ£§ £28Lolp. a regulated DC voltage distribution bus. 4.
An arrangenent according to any one of clains 1 to 3, 10 characterized in
that at | east one set of nodules (52; 52'; 52") is provided with inverters

powered by the, Din é(?féﬁﬁ@mé‘h'@'féé@é'{:dii)ﬂgby@ £FDin40" dr andigdebivering an
alternatlﬁg voltage to,t g electrlca% e U|€nent (62; 62" ; 62"2. %ﬁ_S. An
arrangenent ackdFarhgrtecany” ol bt LhE a¥ stade cdustrHavE hgh t faS s6¢0hd
electricity géneyabdrisht 2éng2he ) netwyern (by) the engeégel anddrpspesitaygdy
connected to th§t§fg8ngonigput and to the third input of the power supply
circuit 20 (3%3, and ?mo vo??age di stribution buses (40, 40') connected to
a first output and to a second output of the power supply arrangenent, and

the power suppl yagi i i u 0 verter, (35")
connect ed topiﬁ%ﬁtifgéﬁgﬁgﬁg% %ﬁ%égg{?%ggéc%ﬁie??%réﬁ?%géggg'? %% 37
connect et0t o FHRr 3 EDREZ BRI R hFRHT | Fput B2 lei PRE coherf eBodutepettivel y to

the first output; amelf oi & her SeL@ME wOHHh Pliive fre AN BohaRgENBRttRecHr ding to
claims, characrerized, in ;S 1hat, the fyrsholPPul, s SPnnected Lo the
first and secH g : 9
alternating voltage to the electrical equipment (62; 62°';
62") .
15
5. An arrangenment according to any one of claims 1 to 4,
having two second electricity generators (26, 26') driven
by the engine and respectively connected to the second
input and to the third input of the power supply circuit
20 (30), and two voltage distribution buses (40, 40")
connected to a first output and to a second output of the
power supply arrangement, and the power supply circuit
(30) further includes a voltage converter (35') connected
to the third input, the voltage converters (35, 35")
25 connected to the seccond and third inputs being connected
respectively to the first output and to the second

cutput.

6. An arrangement according to claim 5, characterized in
30 that the first input is connected to the first and second
outputs of the power supply circuit (30}, the selector
circuit (32, 33, 36; 32, 33', 36') serving to supply
voltages on the first and second distribution buses,
which voltages are supplied respectively by the
35 converters (35, 35') connected to the second and third

inputs, or from the voltage received on the first input.



out puts of the power supply circuit (30), the selector <circuit (32, 33,

36; 32, 33", 36') serving to supply voltages on the first and second

di stribution buses, which voltages are supplied respectively by the 35
converters (35, 35') connected to the secbhd and third inputs, or fromthe
voltage received on the first input. 14 7. An arrangenent according to any
one of clains 1 to 6, characterized in that the, or each, second generator
(26; 26') is7a pereanenyemaghebcabtréinat bo &RPNMAPne508. cAaimsr angenent

according to BHXrQBﬁe?gégha%HBtﬁ%go ﬁehcﬁPaéQEBergéégnh” EH@Eaf@

el ectrical equi prment ldes ef ectronechani ca actuafors
for parts of 2fhe éﬁgﬁn@efﬁaﬂeatem@ﬁnﬁér@hbﬁéngééﬁeﬁPVA and electric
notors for punps. 10 9. An arrangenent according to any one of clains 1 to
8, characterjized in that the electrlcal equi pnment in¢cludes at |east one

circuit for dé:iePngrERBIERGThedpEATIL %9160 ARYaPPangéneht @2 coriPnd to any
one of clalnscﬂatacﬁerlted an ahapl ehe ebgecveicebaegaipnezed(6n;tbat ;the

el ectri cal gbpﬂe igélgdefe %rleast one |rcg|t Bor dg |§£ é e W ng
supporting th g B°1% A 3@?%% %ﬁ%ﬁ P8 ﬁg F% a% nhe of clains
1to 10, forthegasgluebthetaarplaﬁevengahbe ghamattyri aed eheCthat t he

el ectri cal equQ Qtfbgc% s electrically actuated el ectronechani cal
actuators of ust ser.

9. An arrangement according to any one of claims 1 to 8,
characterized in that the electrical equipment includes

at least one circuit for de-icing the engine pod.

15 10. An arrangement according to any one of claims 1 to 9,
for an airplane engine, characterized in that the
electrical equipment includes at least one circuit for

de~icing the wing supporting the engine.

20 11. An arrangement according to any one of claims 1 to
10, for a gas turbine airplane engine, characterized in
that the electrical equipment includes electrically
actuated electromechanical actuators of a thrust

reverser.



