ELECTRI CAL EQUI PMENT The present invention relates to an electric

suppl y: system for at |east one electrical equipnment. In certain
applications, in particular in the” fiel d of el ectronics and

m croel ectronics, it is necessary to enploy a high-quality supply. Such a
suppl y mEUMEQTIRRC de POWERaNSUPPLY a S¥SYEMt abF@Rf r xNienELEQTRICAIS t 0 say,
for exangq%lﬁwrvari ations of less than around 1%, variations in voltage
val ues o ess an around 10% preferably of Iess than for exanple 8% and
to do so for a power |evel which may reach for exanple 30 Megawatts.
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| atter nust not lead fo a frequen vari ation and vol tage variation beyond
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| i abl e t @qiitendritse to brownouts lasting from 100 to 800 ns acconpani ed by

a drop in the vala]tje of _the voltajge QEOV' ded,, do no%.ma e it.Bo Ible to
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subject 1s the re an el ectric power sup stem for at |east one
el ectrical equi prBtih cdnFeePLY FYSE NRAVIASi RETTAREBLLY aR &M ric power

di stri buigreiblet woelguetieyl,actRatzets i ntd habyl,t fort oty re CORAMHISES at
| east one_ _el.ectric power fg%eneraggr connected to the |line _and, interposed
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ctrical energ ectTi equi pnent ,
upon t he lesadr mdricgh graw xeachr pancexampd es dfpMeaamstdis according to the

i nvention can MONROVESyEPNPLNES OBRePE DY € 20fHi88Kf Ut OW Ngip in
characteristics, taken in isolatiogn or_according to all technically

possi bl e VOdifgft 1Bndhe $ERPLYer St bREEET nFRIRE cBRpr il&dht tPedst one
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equi pnent; )

Thus, the public electric power distribution

networks, liable to give rise to brownouts lasting from
100 to 800 ms accompanied by a drop in the value of the
voltage provided, do not make it possible to provide an
adequate supply for such uses.

The purpose of the invention is to provide a
supply system capable of providing a high-quality
supply, that is to say one capable of meeting the
requirements mentioned above.

Its subject is therefore an electric power
supply system for at least one electrical egquipment
connected to a supply line linked to an electric power
distribution network, characterized in that it
furthermore comprises at 1least one electric power
generator connected to the line and, interposed between
the network and the line, means for compensating for
disturbances in the supply provided to the equipment,
the compensating means comprising means of active
electrical energy storage which are adapted for
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- the system furthernore conprises frequency converter neans aﬁsggmm
with the energy storage neans; - it furthernore conprises revers -

of caonverting an active power delivered by the energy storage neans into

active power intended to be exchanged with the equipnent; - the system

furthernore conprises at |east one xf;ol_tage step-up transforner connected

between the supply line of the elecirical equipnment and the energy storage

neans. Ot her characteristics and, adyantages w || hecone apparent fromthe

f ol | owi ngSYERRRIHY darﬁtldiev(?ﬁreﬁéféF? b§FEFY of L ek o eﬂlzfrﬁp i@t reference to

t he appendeqdipmeni nggdm thiei obcurréncriref k idsxugtbageammati ¢ general view

of a supply syst efRaceebdiPstAcbie ddueaiHingN cs Eh@U ertiodn €l ectrical

di agram showi ng t he makeup of "the neans for "conpensati ngi for, di sturbances

| i abl e t 0CBBcUFHEPVERe ‘é‘ifgiﬁ’fepr BUF A& t BOFfie c£%uf"fi1f’rerﬁ°, IMdng Figure 3 is

an el ectr charadiexgistmicsf, &nkeheineihbolation @f ddmmiimgentsatildn neans.

Repr esent %Qchﬂigéﬂﬂf %o%siiﬁlé nggﬁ%ti\’ér?é"! of a supply system in accordance
[ "t nde

with the invention. Is inte or supplying one or nmore electrical
equi pnent, desi grat®@ b§EFE gEheFage nfeerSc FORRFISe e 1§ast -~ -~ VAR 2003
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install ati consunes ectrica wer, such as electronic power
devi ces, RBEEFYE, 'Htich aergentivfirdl freviPousPpPlyhelinst £ athén 10 nust be
suppl i ed byuipaast of a high-quality supply, that is to say one exhibiting a

stabl e frequency,_w i iQﬂ?’ np . S und 1%

vol tage vari ati onsv\dfl%)elr~| égghglf‘e 0 '{%rén%ank%(gﬁ/g—l%%zfera f/aﬁF ss than 8%
and no voFPRYRT&RDHs MeERGr r PREOFH AR MidkenEbeof eReEROWRSOEAEE a
short-cirfedahsin an el ectrical power distribution network. For exanple, the
vol tage o be providednt,q idfoeauiipat <00 L3 3eXeral hes. ObekV, for @
power of several tens o gawatts. may Be Sean 1 n Irgure I, the supply
syst em coffpRYSEEing sappl 3ctive PRWBrugdRbivenes abypol ShphasBesm¥ctri c power

di stri but geAr&gs Womkaks | fntdi SatBE¢@NCBolide puhtésdadt st £bbubkon network,

and into whigch ar |, ug Se electrical power generators, such as
14, consi ?ffﬁ%n %‘f “@féﬁ%ﬁg %?uﬁé)"éér)%tp’ri ate gas-operated notors or turbines.

The nunber of gerertdosystem,§ey P RTiE atedds 1epsthenequi pnent 10,
that is tgoseyg®N $b&piuy altpmaForiverbe conneicded, batibenpovke of each

generator_ _and opn. t he j t j | l e .0 is to say the
frequencysblg?lflyolt ?%)rrlle e?lfgen ereedgcv%e)rgareilureg(ﬁ%r]'#jgl\gﬁ?ygﬂfiugg?n%g?}ﬁg}'he equi pnent
10. For eRbEppree Mensgenerators 14 each delivering a power of 3.8
Megawatts, eight oulit | CathagRNRIrdiseigsld i us@daredhdd uggedli nto the
supply lipe 12 in r e in C s tq obtain an _overall power of
oronnd 30‘3%%%% ?Pgsrea:lé Froh NeRYC 2 190 ngS deBcRBhRl 6n 2N gPYER

merely by way of example and with reference to the

appended drawings in which:

~ Figure 1 is a diagrammatic general view of a
supply system according to the invention;

- Figure 2 is an electrical diagram showing the
makeup of the means for compensating for disturbances
liable to occur in the supply provided to the
equipment; and

- Figure 3 is an electrical diagram of another
embodiment of the compensation means.

Represented in Figure 1 is a general view of a
supply system, in accordance with the invention. It is
intended for supplying one or more electrical
equipment, designated by the general numerical

reference 10.



with a voltage step-up transforner, such as 16, capable of ste

voltage provided on the line 12 up to the voltage | evel sl~ ~~~ -

be provided to the equipnent 10, that is to say up to a voltage equal to 20
kV, for exanple. Mreover, the supply systemis furnished with means for
conmpensating for disturbances liablé to occur in the supply provided to the
equi pnent 10, these means being designated by the general nunerical
reference 18 andWidirimsentehle sucfravevwgrkn t hfs fitduer e. PHesen&re i nt er posed

bet wveen tdes&lQALIIC PeWRr diptebiibh ONeNRIMALKIR aqdidhsesugrl y line 12.
The corrpens%tl n (rsr’tea‘_ps 18 conprise el ecf\[Mr(% cal energy starage neans 20
consi st i ng* efr%{:qﬂp ary Me3’ ¥oi:|" B @ i1 & A5si Setaﬁéé%§°§1 of

converti nghidle wevhamesal ekectrxpcalel pewred crudbsesbezleaptrionécl atter into
el ectri cghodie’dbicdad WakeRsar gckinked to the supply line 12. Represented
in Figure 2 is a _first exerrgéarzgl enbodi nent of the coppensating neans 18.
It may be seen i A% hPREPELGH rtefYa‘t"“FIJré{'en@%ylgﬁﬁ?ﬁgt’rﬂéhnéom of the
conpensatmusgt nbansui®ldred connecand bef weerhiigho-quadiity asoppdgi |l s 22 and 24
pl ugged igpQn pgletéléfytenéh@xﬁhsmw 5’0¥\€£1|>Pé St d RN aﬂ}wk R and on

the other to the sup line 12, so as tq allow an exchange of energy with
the el ectf3CA™*EqF Mte’%ﬁﬂiﬂt%@%e}%ﬁﬁ KRR P ReulRs i bXi9C&288curs in the
supply, fwariexdnpise fiobr cmraygtlegenfr diesd byhdrhe 19&pplpreferabli R, or a

mal funct i f QAR Ofs t G OCAsT a&@féagﬂe‘lhgrggho%cwrﬁwnao #£ephag the supply

vol tage of the equipnent 10 constant.” T nergy storage neans 20 are

pl ugged IBRTINE c Gl s 22 PXUMSR thy ORay3of SBOYGT ¢ iifdtist epPup@Pr ansf or ner 26

capabl e fekesdrplle polvepr distdribuaboacietwerawer of 5 MN They conpri se

several identi cal &8, rr ' rall and pl ugged
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into the transforne ) y of appropriate s I ng devices, such as
33. Each uinmenty ohthds 28everprhingens of Jfbpt é8rf & RS%eangfng active
power wi tdevdiraleltenisr o€aMegawatt8MNC z003 - 5

As may be seen in Figure 1, the supply system

It may be seen noreover in Figure 1 that each generator 14 is xggy@&gﬁma
4 to

comprises a supply line 12 plugged into a polyphase
electric power distribution network R, in this instance
the public distribution network, and into which are
plugged a set of electrical power generators, such as
14, consisting for example of appropriate gas-operated
motors or turbines.

The number of generators 14 used depends on the
needs of the equipment 10, that is to say on the total
power to be provided, on the ‘péwer- of each generator,
and on the impact of maximum allowable load, that is _to
say the frequency variation engendered when
electrically plugging in the equipment 10.

For example, for generators 14 each delivering
a power of 3.8 Megawatts, eight identical generators 14
are used and plugged into the supply 1line 12 in
parallel, in such a way as to obtain an overall power
of around 30 Megawatts.

It may be seen moreover in Figure 1 that each
generator 14 1is associated with a voltage step-up
transformer, such as 16, capable of stepping the
voltage provided on the line 12 up to the voltage level



equi pnent 10 and the network R for conpensating for the disturb i .
to occur in the network supply. To do this , each o f the brancmqﬁ?‘gmw

0 and 3 2 conprises a rotary mass 34, 36 and 38, consisting of an inerti al
fl ywheel of conventional type, associated with reversible nmeans of
converting a nmechanical energy into an electrical energy, respectively 40,
42 and 44, with a viewto convertl‘nﬁ,‘on t he one hand, the nechanical
energy provided by the inertial flywheels 34, 36 and 38 into electrical
energy arkk lo@d phevisidierthaviie egeipmertriCal thatr gy tte bwavabewr bed on the
line of t¢e SuRplthgtlelih® @@rjg@sqp@no&d}g diRepAaR cal ener gy for rotating the
inertial flywhee ch of thelneettlal eel is an

inerti al fIyV\heeIlMSESBXBFe o?‘%deﬁtmpzlrl ¥ gy E Rt Py “K&héslh ugt k?o 1650 kW
for 10 s.meams dyer aompgnpekingoforhdsstunkandes Iighlrets dscundj usted in

such a Ve aghd Osdb%WO&BWHEQ :;a gmls aa;@%@-f-ng_ meur.h@@eMr)xaéarw ratnge o
as either, to absorb or eq o deliver active po reover ey are
each ass&?‘é}%diﬁltgﬁ‘ ﬁ '#’Yné%‘r?s grmericad %?é%?'?’?‘fbe tHem to be set
i nto rot @&ndrepxesenthd sys@mtkystramteds #pgufies energy converter neans

40, 42 and 44 ar gulyr bher r{'?ft‘i‘ezldo@.'éad HeQw@eBr %‘iliéerlé?]}é&ﬁni\@rﬁ&l}er respectively
46, 48 a of ,conventi onal abI e 3\£| ding, as output, a

frequencﬁ’e’iﬁ% butjoggnepwe t?%‘ﬁ) tl}ﬁt Rty &Bﬁl frequency of the
el ectrical equi pibet cmrtp@@ltlub tnearsy ah8 heon@8,is80 a@hecB2id¢sl f urt her nore

suppl emend;&d-gy tQt@r&&f"VﬂE&ﬂé 22, s PO P 0gONS| %b'tQS}yfq{ia%an e of an
al ternator, capable transfosgg ng the ac%isve power prQV| ded y t he

inertial YSRGS ¥ thagrexRrsiPlen(1eanst r &5 pBhdiSAPVERE W dher, with a

vi ew t 0 inechanjicetli amesgyo ddia vansd \ort | alesdibexhdby o theankd torex: ng t he

active DPoMAI, t appet- 1 féﬂ&}&?e la3ldl QinddH Oatlr IERRANI BY AGHd Ve pover, so

as to be stored_in the inertia I's. 1 ~, MAR 2003 - 6 Three

i nerti al ?‘*%R/Weélgebe?ng used wit h| n the framewor k of the exenplary

enbodi ment envi s&gepdesehtéed }mssﬂ'igh&-et ozeﬁehaalgcfl&spOMemmdyto around 5

Megawat t cﬂ_n%s?u p ,}% ing it possible to counter
set?ﬂ@y e ‘13: 35‘.’ gllf)e\_’ J‘:& ti s@%

t he nonentar one generators 14 and to limt the inpacts
due to a brovmoutItoE‘éﬂrP?nﬁe?‘h %‘Hetlél’r%t?’rq}tﬁei o Hatdiie renep®h a

short - ci rstotageccmesns N 2theotfiet tbe kK dmpddmsatdinkgs @daand P8 lamat the
transm ssigmhdde el epkticah e@@&@hﬁ&){@é&&é h%dﬂc‘sﬂ Hnatheh poi4 i on of

network for as long as a circuit breaker 58 wth _which the network Ris

convent i dWHISPequithped i sORBt &Fat &P tHRe cREFRGIFn RAXRnti onal |y
after a ptrstodboftibhmaediwork Ro &5 ors. tionselgeentby thieheswddflact s of such a
shortcircuife 31rze léomatseql,o lh 1 larP@xplbedel B3 di8o3WiGH NGl enment s,

such as 33, with which the energy storage neans are €qui ppe are driven by
means of SLSSTISALI SALIPBEREt 75 |Eh%ie‘?ﬁ‘€’€’%d§'éarf & FHEHRaRES s negligi bl e
rel ati ve daxrudse irefhensapplyy dort hexamipleuial Hyrcealoert Eg‘jenetﬂmfezby

contri but 0 fe t C r in the

net wor k &W}W{% éu('g?l %eﬁg%&%}gkgﬁ u‘?lte ano@%lwofg:b rxrlt%nfd{(r)fdﬂlﬁ
conpensatdeRPLAELES 184wi (Yitde d’est‘,'rlieUedtoAc]é%‘FIEPr% ttehe hisuesiyodi ment, the
ener gy stma%errbaHShaOe@nﬁpmmam %nla;e:hmen t wo vvound rotor rotating
machi nes 62 and , ed Ln e elect wer di stribution
network R and thgﬁgt ﬁglr%‘Er Stpcf}%ed ) ?Ee aslfjep)pf)yu %é f’f So as to

al l ow an fé)@ch&ﬁgésofmen@lngly dit hoy hevat e@tfr i @al vehtagererfitemmi®t he net wor k
when a dlt&tdﬂél%&ﬁ\%rocwf tapablike s¥PpPlakanille e3aMbLod BIMYNQHE gener at ed
by the su netvvork g& or by a mal function of one of the generators 14.
The rot at r?a?ﬁ?’ﬁﬁs 2 dW4 64 are plugged into the network R and into the
supply line 12 bfhemycofiptime vedtearpel sidgntigatlr nsiohesr 2866 3@nd 68 capabl e

for exanplfy ohopr Q¥ dhdih aNACHR1RRTC 2R HMY¥ged into the

transformer 26 by way of appropriate switching devices,

such as 33.
Each of the branches 28, 30 and 32 is adapted

for exchanging active power with the electrical



1 ~ MAC 1UU3 _ 7 _ As in the exenplary enbodi nent described with reference
to Figure 2, the conpensating neans 18 conprise several identical ‘Ib!f Miﬂﬂa
arranged in parallel. Each of the branches is adapted for exchanging active
power with the electrical equipnent 10 and the network R so as to

conpensate for the disturbances liabPe™to occur in this network's supply.

The energy storage neans 20 of each of the branches conprises a common

ener gy stespaigememnt al§ andsthe vetwozk &g fofir aronpengatadng | fehetheof

conventi RS, SPLl (o MY versihlbe o] rting a

mechani cgspaéetr#ergy ?%o%%%?e%&r%gg Eeﬁérgﬂ% ﬁ%gggk?%}@%ﬂ h aviewto
converting, on tHEoode RBAE, @@ﬁarﬂﬁ:a‘lih%né?@?cb?év?@ed%&/ am@ Baertial

fl ywheel &du$©i S£CA r+60AreNaagy 3aq, 3@n anlde 3@ hetorish i ey €6k ragal energy

to be absorbed o e line of the supnpl 2 into corresponding, nechani cal
ener gy f&n?%‘i’aﬁfn%fme?fue?%i ﬁPnf’FF&;ﬁé%‘Pil. Yae e AR AL ﬁhggt i al

fl ywheel nevexrsilbe tmedns | gfiheehveapaihige aoimeddanieraIngereergyet ineopower
equal to 300 e I} exn Means 74. 2L €
further rma%le %]é%%\é{:gé?)? %ngpﬁi'ngr}f\er teco%&tq%%g é;to(/a??a é %%’qu‘gﬁ%

conpat i blée wieW tee danatprsiicyg of oRottds oIn®f hend, f iIfhsherech@niqab rotating
machi nesf}?éﬁﬂ/ Lﬁf&v%é@'&(tﬁﬁef FABRWILH @h e arye eaReds gent

described, it 1s possible to exchange a power equal to around 6 Megawatts
Wi th the Il placieirrl « RRREEY nd&Rfing 97 & BtEero BBBAN erthfie

moent ar \e¥att i €a Dl eneegyf tdebgengbsbpbedlbrandheo lineét ofhethapacts due
to a brownout, oc rijg%inthe distribution network, R _as in e_exenpl ary

t
enbodi nerﬁup&)e]%ri d i oci?sﬁﬁle.sqqn 1Y PR HDr TVET9Y hat®Fhen a
short ci r ettatoiowgirshe nindmet el wolkwigelhe rotati ng machines 62 and 64 limt
the transm ssion e y gal r t r h NGA4i 0 rtion of
network for as | ol%r éﬁﬁﬁ\%&é 5%%% g:ySle_ g%@t Egeg??g&i ?W%]?Yggw th which
t he net wdk Rnp¥tdgdi ppbavhechorcanahi® caf Gdstprdmng yan: eckivects of

such a shiddert regidl S 1630 tied. £48 10 §he exenpl ary enbodi nent descri bed

previously, ihe Sihlching, el spls, it Maeh e SO an shecsge Teans are

response ig nedjasnoedl iigi Bwch ebatiaye 49 the besposseidtned dhn ttieecircuit

br eaker nﬁ#ﬁ{;&ﬁgﬁﬁrJ@g}_gegngorghggt,i 39 Ghe ARG S fagsdBb f unction
or equally to deliver active power.

Moreover, they are each associated with motor
means (not represented) enabling them to be set into
rotation, when the system is started up.

The energy converter means 40, 42 and 44 are
furthermore linked to a frequency converter,
respectively 46, 48 and 50, of conventional type,
capable of providing, as output, a frequency equal to
50 Hz compatible with the supply frequency of the
electrical equipment 10.

Each of the branches 28, 30 and 32 is
furthermore supplemented with a converter, 52, 54 and
56, consisting for example of an alternator, capable of
transforming the active power provided by the inertial
flywheels 34, 36 and 38 into corresponding active

»  power, with a view to its injection onto the supply
line 12 and to transforming the active power tapped off
from the latter into corresponding active power, so as
to be stored in the inertial flywheels.



Finally, it may be seen that the systemis supplenented with induc ?ﬁﬂ
a di.ode bridge which are appropriate for the use envisaged. It 1!} M)AQ 3
appreciated that the invention just described, ensuring an exchange of
energy between the storage neans 20 and the supply line 12 nmakes it

possi ble to conpensate for the voltgge drops liable to occur upon the
occurrence of a malfunction in the fMnefwork R) or upon the failure of one of
the generators 14, or else upon a nonentary voltage drop due to the

pluggi ng in of aFfheqns partiad £lywdeaelse being; pseidawishiphdheonpensati ng
means 18 fhlﬁﬁé&ﬁ?v'&c_!ﬁl@%ﬁitlhh@_éﬁ?rmi&@ émdm&s%mi?a@%iﬁtmgfisenergy toOI
counter this failure, It i kew se reci ated that the absarption an

t he inj ec??%%l%e I og or?’{(ﬁ\eanggppl?/ I%ﬁog'eﬁ n%%asl [ tE-'[(,gossalrtﬂ“‘é1 0 keep the

f r equency5 dfegavatdispwithsttdis esupdy thide delr ridmrekof makingndti ons. The
supply syséesnmias aid kefintelrh thef apeaeatp FADLES Jf ik 2 Shkitted with

energy storage nmeans .gonsisti nJ L inertial flywheels. It would
however PEFFEGH=, 1 s éqr? n'?ﬁ%é/r%eapém?ﬁg 2 i%‘é’?tietﬁ f1 ywheel s with
ot her typesowiowpmasyrirdng dnekhy disrngeutimmaetygrk Bs, for exanpl e,

el ectrical ener Q&L HIULR6PE Scitduid! | ¥ecids WMh! the nekgdrkhal the

Invention s not.]imted to.theg,emhadi.nents described, i.n_particular ~ ~+
MAR 2003 thg _c%’si§ eg%ﬁdsaflﬂe krergp‘"?#et h econﬁf@ﬁ?&‘[lisﬁé°ﬂvaaﬁt§, ot her
appropr i aekeclovicads ereray efowrtgs ushbl dncriminateARp2g08onCoAl M5 1. A
system f ooty idtd £ efddd (B POW¥BFclit ArdfBatt QLR ARRAr at Us,

connect ectia; eIttt ol Bet r FORTeNLiRRAkY,  Ssieeeda (5 t Ethower  supply
| i ne; ancectyrdwel, s wutdtingr Kkncopneentiional hhe ffouera pegpld | i ne via at
| east of time of up to 500 ms.

Consequently, the effects of such a short-
circuit are limited.

It will be noted that the switching elements,
such as 33, with which the energy storage means are
equipped, are driven by means of a conventional
electronic device whose response time is negligible
relative to the response time of the circuit breaker
58, thereby contributing to limiting the effects of a
malfunction occurring in the network R.

With reference to Figure 3, another embodiment
of the compensating means 18 will be described.

According to this embodiment, the energy
storage means 20 are connected between two wound-rotor
rotating machines 62 and 64, one, 62, plugged into the
electric power distribution network R and the other,
64, plugged into the supply line 12, so as to allow an
exchange of energy with the electrical equipment and
the network when a disturbance occurs in the supply,
for example a brownout generated by the supply network
R, or by a malfunction of one of the generators 14.

The rotating machines 62 and 64 are plugged
into the network R and into the supply line 12 by way
of two voltage step-up transformers 66 and 68 capable

for example of providing an active power of 3 MW.



one connection circuit, the connection circuit including a corrpefzathli1 &NZ v
means’ for conpensating for a disturbance in the supply of el ectrl dal § UUC}

to the user apparatus and conprising at | east one active electrical energy
storage devi ce adapted to exchange_agtive el ectrical energy with the user
appar at us upon appear ance of the disturbance. 2. The systemof claiml1,
wherein the connection circuit further conprises a frequency converter
associ ated with tHfe dRertdie seveapdagyyieebodimene degarphgd cwakh 2,

wher ei n theLQRRRCT I CR{igute fort heheL ORGRAlid§aShe2A8 FQBATY MBSS
associated wth the frequency converter for reversible conversign between
mechani c&P™BFSFy af§V& ri &QF“&*GFSV hrapghesy st exrapgehi mE or 2,

wher ei n plagaddmlection circuit further conprises at |east one pair of

rotary nachines upl ed. t i.ngle rotary ss. 5.. The system.of any one
of the precedi ng%g % n%? \%Rgr Zjlrn %‘eesco]n%eggsgﬁegi rfcoLﬁ"te?%ﬁ?ﬂgP“ngorrpri ses.
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WXMB7 10electrical energy and, on the other hand, electrical
energy to be absorbed on the line of the supply 12 into
corresponding mechanical energy for —rotating the
inertial flywheels.

For example, the inertial flywheel is an
inertial flywheel capable of delivering an active power
equal to 3000 kW for 3 s.

The energy converter means 72 and 74 are
furthermore capable of providing, at output, a wvariable
frequency compatible with the frequency of rotation of
the flywheel 70.

Two rotating machines being used within the
framework of the exemplary embodiment described, it is
possible to exchange a power equal to around
6 Megawatts with the supply line 12, thereby making it
possible to counter the momentary failure of one of the
generators 14 and to limit the impacts due to a
brownout occurring in the distribution network R, as in
the exemplary embodiment described previously.

It will be noted moreover that when a short-
circuit occurs in the network R, the rotating machines
62 and 64 limit the transmission of electrical energy
towards the incriminated portion of network for as long
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YBB& ()-4109B& ()AKLIOUMBE them exemplary embodiment described
previously, the switching elements, with which the
energy storage means are equipped, are driven by ﬁeans
of a conventional electronic device whose response time
is negligible relative to the response time of the
circuit breaker 76, thereby contributing to limiting
the effects of a malfunction occurring in the
network R.
Finally, it may be seen that the system is
supplemented with inductors and a diode bridge which
are appropriate for the use envisaged.
It 1is appreciated that the invention just
described, ensuring an exchange of energy between the
storage means 20 and the supply line 12 makes it
possible to compensate for the voltage drops 1liable to
occur upon the occurrence of a malfunction in the
network R, or upon the failure of one of the generators
14, or else upon a momentary voltage drop due to the
plugging in of an equipment into the line 12, insofar
as the compensating means 18 make it possible to inject
the necessary quantity of energy to counter this
failure.
It is likewise appreciated that the absorption
and the injection of load on the supply line 12 makes
it possible to keep the frequency of the supply stable
upon the occurrence of malfunctions.
The supply system described with reference to
Figures 1 and 2 is fitted with energy storage means
consisting mainly of inertial flywheels.
It would however be possible, as a variant, to
replace these inertial flywheels with other types of
appropriate energy storage means, such as, for example,
electrical energy accumulators.
Finally, it will be noted that the invention is

not limited to the embodiments described, in particular
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1.

A system for providing electrical power to at least one user apparatus,
comprising:

at least one power supply line, to which a user apparatus is connected;

at least one electrical generator connected to the power supply line; and

a power supply network connected to the power supply line via at least
one connection circuit, the connection circuit including a compensation
means for compensating for a disturbance in the supply of electrical power
to the user apparatus and comprising at least one active electrical energy
storage device adapted to exchange active electrical energy with the user
apparatus upon appearance of the disturbance.

The system of claim 1, wherein the connection circuit further comprises
a frequency converter associated with the energy storage device.

The system of claim 2, wherein the connection circuit further comprises
at least one rotary mass associated with the frequency converter for
reversible conversion between mechanical energy and electrical energy.

The system of claim 1 or 2, wherein the connection circuit further
comprises at least one pair of rotary machines coupled to a single rotary
mass.

The system of any one of the preceding claims, wherein the connection
circuit further comprises at least one voltage-raising transformer connected
between the energy storage device and the power supply line.

The system of any one of the preceding claims, wherein the connection
circuit further comprises two serially arranged inductance windings
establishing direct connection between the power supply network and the
power supply line.
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