
1                  EP0519649B1                     2 Description
power converter as claimed in claim 1. A power converter (OLS) embodying
the inven- This invention relates to power converters adapt-  tion is
operative to reduce harmonics at its AC line in- ed to be energised by an
AC line voltage source.   put by controlling its power switching so that a
current Switching power converters powered directly off   5   waveform in a
switched inductor is maintained sub- of an AC power line are commonly
designated as off  stantially identical to a waveform of a rectif led
version line switchers (OLS). These converters rectify the AC  of the input
AC voltage waveform. In one preferred voltage of the line and store it as a
unipolar voltage on  embodiment of the invention, the voltage spikes in- a
voltage storage capacitor. This unipolar voltage,  duced by the switching
of the inductor into a power stored on the voltage storage capacitor, is
applied to  10  train circuit that includes the leakage inductance of
subsequent power switching circuitry for DC to DC  the power transformer
are subdued by circuitry that power processing.
absorbs the initial voltage spike temporarily and then The input impedance
characteristics of an OLS  delivers that energy to the output load of the
power are largely defined by its input rectifier and voltage  converter.
storage capacitor. The voltage retention and the cur-  15  The invention
will now be described with refer- rent sink characteristics of the voltage
storage capac-  ence to the accompanying drawings, in which: itor combine
to make the line current conduction time  FIG. 1 is a schematic of a power
train of a OLS of the rectifiers to be highly peaked and much shorter
embodying the invention; in duration than the half cycle duration of the
inputAC  FIG. 2 is a schematic of the OLS of FIG. 1 includ- voltage
waveform. Since the current waveforms are  20  ing the control circuitry
controlling operation of distorted from the desired sinusoidal waveforms
the   the circuitry; and actual current waveforms induce a high harmonic
FIGS. 3 and 4 show alternative arrangements of content in the input
current. These harmonic signals  the power input circuitry for the power
circuitry of are returned to the Input line and cause EMI problems  FIGS. 1
and 2. to the supply network. The power factor at the input  25  The power
train schematic of a power converter is significantly degraded, since the
real power is ex-  (OLS) powered off of an AC line voltage source and
tracted only from the waveform portion of the input  having power factor
correction capabilities in accord currentwhich is in phase with the applied
voltage wa-  with the principles of the invention is disclosed in FIG.
veform.                                            1. The input terminals
101 and 102 are connected to Filters are often used at the input of the
power  so  anAC powerline such as is provided bya commercial converter to
block the application of harmonics to the  energy utility. Terminals 101
and 102 are connected AC line. The filter is normally tuned to eliminate
the  to a full-wave rectifier 103 comprising the rectifying third and fifth
harmonics. Many other harmonicas are  diodes 104, 105, 106 and 107. The
output leads ofthe generated howeverand hence, passive filters are lim-
full wave rectifier 108 and 109 are connected to op- ited in their ability
to achieve very high power factors.  35  posite terminals of a high pass
filter capacitor 110. Boost converters have also been used as an active
High pass filter capacitor 110 is selected to present a filter inputstage
to reduce the harmonics atthe AC in-  low impedance to the high frequency
signals due to put line where improved performance is required. The  the
switching of the converter's power switches and boost converter switch is
modulated so that the line  present a high impedance to signals at the AC
power currentwaveform is maintained essentially atthe fun-  40  line
frequency. damental frequency of the applied AC input voltage.  The high
pass filter capacitor 110 is connected by A power conversion stage usually
follows the boost  the steering diode 111 to a power switching circuit
converter and is needed to provide line isolation and  comprising FET power
switches 115 and 117, and to regulation of the DC output signal. Thus,
often two  a voltage transient sink capacitor 112. Capacitor 112 cascaded
converters are required to achieve low har-  45  has a charge acceptance
capacity sufficient to sink monics at the input and achieve input output
isolation  anticipated transient spike energy due to converter between the
AC input and the DC output.            power switching action. This spike
energy is induced A particular power converter operative off of an  by
distributed circuit loop inductances of the conver- AC power line to
achieve high power factors and pro-  ter and by the power transformer
leakage inductanc- vide isolation between input and output is disclosed
50  es. in assignees co-pending patent application serial     A circuit
node 113 common to the diode 111 and number 07/59410 filed 09/28/91 and
entitled "Single  capacitor 112 is connected to a circuit node 114 of the
Conversion Power Factor Correction Using SEPIC     FET switch 115 and the
first primary winding 118 of Converter". This converter achieves high power
fac-  the power transformer 120. Lead 109 serves as a tors, and hence, the
current inertia characteristics of  55  ground return from a second primary
winding 119 of its energy storage inductor place large voltage stress-  the
power transformer 120. es on the converter power switches.
An energy storage inductor 130 is connected be- According to this invention
there is provided a  tween the circuit nodes 131 and 132. Circuit node 131
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3                   EP0519649B1                    4 is common tothe
FETswitch 115 and toa DC blocking  and 119. Ordinarily this leakage
inductance inertia capacitor 133, coupling node 131 to the first primary
characteristic would cause a large voltage spike to winding 118. Circuit
node 132 is common to the FET  occur across the two FET power switches 115
and switch 117 and to a DC blocking capacitor 134 cou-  117 at the
on-to-off switching transition. This voltage pling node 132 to the second
primary winding 119.    5   stress occurring at a high frequency rate
requires the A secondary winding 121 of transformer 120 is  use of
expensive high voltage power switches. coupled, via diode 135, to a
capacitor 136 which pro-  Two circuit paths, each including a steering
diode vides energy storage to smooth the output voltage  (diode 144 and
145, respectively) are provided to cou- supplied by the output terminals
141 and 142.      ple these leakage inductance generated voltage In
operation the inputAC voltage at terminals 101   10  spikes to the
transient voltage sink capacitor 112, re- and 102 is rectified by the
full-wave rectifier 103. This  spectively. The first path including diode
144 con- rectified voltage is a unipolar half cycle sinusoid wa-  nects the
node 132 to node 113. Diode 145 of the sec- veform voltage and as such is
imposed on the capac-  ond path connects node 116 to the node 131. Node
itor 110. The voltage waveform across the capacitor  116 is in turn
connected to lead 109 which is connect- 110 is a half sinusoid waveform
with the half cyclewa-  15  ed to the grounded plate of the sink capacitor
112. veform substantially identical to the half cycle wave-  When the two
FET switches 115 and 117 are biased form of the input voltage waveform.
into a non-conducting state, the inductor immediately The voltage on
capacitor 110 is coupled by a di-  reverses its voltage polarity as it
attempts to maintain ode 111 to the FET power switches 115 and 117 which
Its current flow. Node 132 is at this instant positive are switched on and
off simultaneously to periodically  20  with respect to the node 131. Due
to the leakage in- connect an energy storage inductor 130, connected in
ductance of the primary windings of transformer 120 series with the two
switches 115 and 117, to the vol-  the current of inductor 130 can not
immediately flow tage storage capacitor 110. A voltage transient sink  in a
path including the primary windings 118 and 119. capacitor 112 shunts the
the series connection of the  Diode 144 is forward biased by the positive
voltage of two switches 115 and 117 and inductor 130 and is op-  25  the
node 132. The positive current outputof the induc- erative to reduce
switching stress on switches 115  tor 130 at node 132 is transmitted by the
diode 144 and 117 as described herein below.                 to the
transient voltage sink capacitor 112. The vol- Both the FET switches 115
and 117 are simulta-  tage of node 131 is now negative with respect to the
neously switched on and off atafrequency (100 KHZ)  ground voltage of node
116therebyforward biasing substantially higher than the frequency (60 HZ)
of the   30  the diode 145, and hence, a current flow is enabled AC line
source voltage. When both switches are con-  from the node 116 to node 131.
Thus, the immediate ducting the voltage of the capacitor 110 is applied to
inertia current output of the inductor 130 is absorbed the inductor 130 and
electrical energy is stored there-  through the diodes 144 and 145 applied
to the tran- in. The charging current flow through the inductor 130  silent
voltage sink capacitor 112. Hence, the voltage causes a voltage drop
therein with the node 131 being   35  stress across the FET switches 115
and 117 is signif- positive with respect to the node 132. During the sub-
icantly reduced. This current flow is of momentary sequent non-conduction
of the two switches 115 and  duration until the current begins to flow
through the 117, the electrical energy stored in the inductor 130  primary
windings 118 and 119 as soon as the initial is applied to the two primary
windings 118 and 119 of  blocking effect of the leakage inductance is
dissipat- the power transformer 120. Node 131 is coupled to  40  ed. the
primary winding 118, via the DC blocking capac-   A schematic of the power
converter including the itor 133, and node 132 is coupled to the primary
wind-  regulation and control circuitry is shown in FIG. 2. ing 119, via
the dc blocking capacitor 134. Due to the  The AC line power is applied to
the inputterminals 201 current inertia characteristics of the inductor 130
the  and 202 and rectified by the full wave rectifier 203. voltage at node
131 is now negative with respect to  45  The rectified voltage is stored on
the voltage storage the node 132. Hence, currentflow in the windings 118
capacitor 210 and is periodically coupled to the ener- and 119 is directed
so that the voltage at the polarity  gy storage inductor 230 by the
conducting FET power dot of each winding 118 and 119 is positive. The vol-
switches 215 and 217, as described above with re- tage of the secondary
winding 121 is also positive at  spect to the circuit of FIG.1. The energy
stored in the its polarity dot and hence, this voltage forward biases  50
energy storage inductor 230 is delivered to the first the diode 135 and the
voltage of the winding 121 is  and second primary windings 218 and 219 of
the applied to the output terminals 141 and 142.       transformer 220
while the FET power switches 215 The transformer 120 includes a substantial
and 217 are non-conducting. Output power is derived amount of leakage
inductance and when the inductor  from the secondary winding 221 and
coupled to a 130 is connected to the windings 118 and 119 to de-  55  load
by output terminals 241 and 242. liver energy there to the current inertia
characteristic  Feedback circuitry monitors the output voltage of this
leakage inductance prevents an immediate   and power factor control
circuitry monitors the vol- current flow from the inductor 130 to the
windings 118  tage and current waveforms of the unipolar voltage 3    



5                   EP 0 519 649 B1                 6 output of the
full-wave rectifier 203. The waveform of  mon to the gate electrode of the
FET switch 215 and the voltage stored on the voltage storage capacitor is
to the emitter of transistor 283 and the collector of monitored, via a
sensing lead 251 connected to the  transistor 284. As long as the node 291
is positive output of the rectifier 203. Two sensing leads 258 and  with
respect to node 292, the two transistors 283 and 259 are connected to sense
a voltage due to current   5   284 are biased non-conducting. At the end of
the flow in a resistor 262 in the return lead connected to  pulse when the
FET switch is to be turned off the the full-wave rectifier 203. These
sensing leads are  node 291 fails in voltage with respect to the voltage
all connected to a power factor control circuit 255  of node 292 and the
transistors 283 and 284 are which responds to the above sensed signals and
an  biased conducting. The conducting transistors 283 error signal supplied
from the converter secondary to  10  and 284 drain the voltage of the gate
capacitance of generate a pulse width modulated drive signal for the  FET
215 forcing it to turn off. power switches that optimizes power factor at
the in-  Different variations of the input circuitry of the put by
controlling a current waveform in inductor 230  converter are shown in the
FIGS. 3, and 4 In the va- and additionally regulates the output voltage. A
suit-  riation of FIG. 3 the high pass filter capacitor 310 is able unit
for the power factor controller 255 is the   15  connected across the input
leads 301 and 302. No commercially available integrated circuit designated
added dioded is necessary to separate the capacitor as the UC1854 which is
available from Unitrode.    310 and 312. In another variation an RC circuit
com- The output voltage of the power converter is    prising series
connected resistor 491 and capacitor sensed, via the sensing leads 261 and
262. This    492 is connected across the energy storage inductor sensed
output voltage is connected to the secondary  20  430. This particular
variation permits the elimination control circuit 263. Here it is compared
with a refer-  of the two diodes 144 and 145 and the transient sink ence
voltage and an error voltage proportional to a  capacitor 112 shown in FIG.
1. deviation of the output voltage from a desired regulat-  While a
particular illustrative embodiment of the ed value is generated. This error
voltage is coupled,  invention has been disclosed herein many variations
via lead 266, to the primary to secondary isolator 267,  25  within the
scope of the claims may be devised by which couples itto the powerfactor
control circuit 255.  those skilled in the art. The isolator 267 may
comprise a signal transformer, an opto-isolator or some other suitable
equivalent de- vice.                                              Claims
The power factor controller 255 multiplies the   30 sensed rectifier input
voltage on lead 251, derived  1. A power converter adapted to be energized
by a from the input line voltage, with the error voltage de-  AC line
voltage source, including rived from the output voltage and compares it to
the        means (101-103) for accepting the AC line voltage across leads
258 and 259 of the line current   voltage and supplying a unipolar voltage
derived through the resistor 262. The resultant output of the   35  from
the AC line voltage; power factor controller is a form of modulated drive
a voltage storage capacitor (110) connect- pulses at a frequency greatly in
excess of the AC line  ed to be charged by an output of the means for
frequency. These drive pulses determine the switch-    supplying; ing
frequency and duty cycle of the two FET power           a Voltage transient
sink capacitor (112) switches 215 and 217.                          40
isolated from the voltage storage capacitor, These modulated pulses
supplied by the power             an output circuit for coupling energy to
a factor control circuit 255 are applied, via lead 271, to  load and
including a transformer (120) having a driver circuit 272. The output of
the driver circuit 272  first and second primary windings (118,119) each is
a bipolar modulated drive pulse, whose pulse dur-   having an inductive
impedance at its energy re- ation is modulated in response to the power
factor  45  ceiving input; control circuit 252. It is connected to the
primarywind-     an energy storage inductance (130); and ing 273 of the
drive transformer275. Transformer275         CHARACTERIZED BY: includes two
secondary windings 276 and 277 each            first and second
powerswitches (115,117) connected to a bias circuit coupled to drive one of
the  connected to opposite terminals of the energy FET switch devices 215
and 217.               50       storage inductance, and each connected in
par- The bias circuits for FET switch 215 and 217 are   allel with the
first and second primary windings identical hence, only the bias circuit
for switch 215 is  respectively and operative when in a conducting
discussed. The bipolar pulse output of the secondary   mode to complete a
continuous current path in- winding 276 is rectified by the full-wave
rectifier 278  cluding the voltage storage capacitor and the en- producing
a unipolar drive pulse having a pulse vol-  55  ergy storage inductance;
and tage such that node 291 is positive with respect to         first and
second unidirectional conduction node 292. This rectified pulse signal is
coupled via   paths (144,145) operative when the first and sec- the diode
279 and resistor 280 to the node 293 com-   ond power switches are in a
non-conducting 4    



5                   EP 0 519 649 B1                6 output of the
full-wave rectifier 203. The waveform of  mon to the gate electrode of the
FET switch 215 and the voltage stored on the voltage storage capacitor is
to the emitter of transistor 283 and the collector of monitored, via a
sensing lead 251 connected to the  transistor 284. As long as the node 291
is positive output of the rectifier 203. Twosensing leads 258 and  with
respect to node 292, the two transistors 283 and 259 are connected to sense
a voltage due to current   5   284 are biased non-conducting. At the end of
the flow in a resistor 262 in the return lead connected to  pulse when the
FET switch is to be turned off the the full-wave rectifier 203. These
sensing leads are  node 291 fails in voltage with respect to the voltage
all connected to a power factor control circuit 255  of node 292 and the
transistors 283 and 284 are which responds to the above sensed signals and
an  biased conducting. The conducting transistors 283 error signal supplied
from the converter secondaryto  10  and 284 drain the voltage of the gate
capacitance of generate a pulse width modulated drive signal for the  FET
215 forcing it to turn off. power switches that optimizes power factor at
the in-  Different variations of the input circuitry of the put by
controlling a current waveform in inductor 230  converter are shown in the
FIGS. 3, and 4 In the va- and additionally regulates the output voltage. A
suit-  riation of FIG. 3 the high pass filter capacitor 310 is able unit
for the power factor controller 255 is the   15  connected across the input
leads 301 and 302. No commercially available integrated circuit designated
added dioded is necessary to separate the capacitor as the UC1854 which is
available from Unitrode.    310 and 312. In another variation an RC circuit
corn- The output voltage of the power converter is   prising series
connected resistor 491 and capacitor sensed, via the sensing leads 261 and
262. This    492 is connected across the energy storage inductor sensed
output voltage is connected to the secondary  20  430. This particular
variation permits the elimination control circuit 263. Here it is compared
with a refer-  of the two diodes 144 and 145 and the transient sink ence
voltage and an error voltage proportional to a  capacitor 112 shown in FIG.
1. deviation of the output voltage from a desired regulat-  While a
particular illustrative embodiment of the ed value is generated. This error
voltage is coupled,  invention has been disclosed herein many variations
via lead 266, tothe primarytosecondary isolator267,  25  within the scope
of the claims may be devised by which couples itto the powerfactor control
circuit 255.  those skilled in the art. The isolator 267 may comprise a
signal transformer, an opto-isolatoror some other suitable equivalent de-
vice.                                              Claims The power factor
controller 255 multiplies the   30 sensed rectifier input voltage on lead
251, derived  1. A power converter adapted to be energized by a from the
input line voltage, with the error voltage de-  AC line voltage source,
including rived from the output voltage and compares it to the        means
(101 -103) for accepting the AC line voltage across leads 258 and 259 of
the line current  voltage and supplying a unipolar voltage derived. through
the resistor 262. The resultant output of the   35  from the AC line
voltage; power factor controller is a form of modulated drive        a
voltage storage capacitor (110) connect- pulses at a frequency greatly in
excess of the AC line  ed to be charged by an output of the means for
frequency. These drive pulses determine the switch-   supplying; ing
frequency and duty cycle of the two FET power           a voltage transient
sink capacitor (112) switches 215 and 217.                         40
isolated from the voltage storage capacitor; These modulated pulses
supplied by the power            an output circuit for coupling energy to a
factor control circuit 255 are applied, via lead 271, to  load and
including a transformer (120) having a driver circuit 272. The output of
the drivercircuit 272  first and second primary windings (118,119) each is
a bipolar modulated drive pulse, whose pulse dur-  having an inductive
impedance at its energy re- ation is modulated in response to the power
factor  45  ceiving input; control circuit252. Itisconnected tothe primary
wind-         an energy storage inductance (130); and ing 273 of the drive
transformer 275. Transformer 275       CHARACTERIZED BY: includes two
secondary windings 276 and 277 each           first and second power
switches (115,117) connected to a bias circuit coupled to drive one of the
connected to opposite terminals of the energy FET switch devices 215 and
217.               50      storage inductance, and each connected in par-
The bias circuits for FET switch 215 and 217 are   allel with the first and
second primary windings identical hence, only the bias circuit for switch
215 is  respectively and operative when in a conducting discussed. The
bipolar pulse output of the secondary  mode to complete a continuous
current path in- winding 276 is rectified by the full-wave rectifier 278
cluding the voltage storage capacitor and the en- producing a unipolar
drive pulse having a pulse vol-  55  ergy storage inductance; and tage such
that node 291 is positive with respect to         first and second
unidirectional conduction node 292. This rectified pulse signal Is coupled
via  paths (144,145) operative when the first and sec- the diode 279 and
resistor 280 to the node 293 com-  ond power switches are in a
non-conducting 4    



7                   EP 0 519 649 B1                8 mode to connect the
energy storage inductance           einer Energiespeicherinduktivitat
(130); to the voltage transient sink capacitor.           und
gekennzeichnet durch: erste und zweite mit entgegengesetzten 2. A converter
as claimed in claim 1, including
AnschlflssenderEnergiespeicherinduktivitatver- switching control circuitry
(272,275,278) for   5  bundene Leistungsschalter (115, 117), die je-
forming alternate switching circuitry connections  weils parallel zur
ersten bzw. zweiten Primar- operative for alternately connecting the power
wicklung geschaltet sind und in einer leitenden converter in the conducting
mode and the non-      Betriebsart die Vollendung eines durchlaufenden
conducting mode of operation, in which the con-    Stromweges
einschlieflich des Spannungsspei- duction mode is enabled by simultaneous
con-  10   cherkondensators und der Energiespeicherin- duction of the first
and second power switches to  duktivitit bewirken; und enable energy flow
from the voltage transient           erste und zweite einseitig gerichtete
Lei- sink capacitor to the energy storage inductance   tungswege (144,
145), die die Verbindung der while disconnecting the energy storage induc-
Energiespeicherinduktivitit mit dem Spannungs- tance from the power
transformer and in which   15  spitzenableitkondensator bewirken, wenn die
er- the non-conducting mode is enabled by simulta-     sten und zweiten
Leistungsschalter sich in einer neous non-conduction of the first and
second       nichtleitenden Betriebsart befinden. power switches to enable
a flow of energy stored in the energy storage inductance to the first and
2. Stromrichter nach Anspruch I mit Schaltsteuer- second primary windings
of the power transfor-  20  schaltungen (272, 275, 278) zum Bilden von ab-
mer.                                               wechselnden
Schaltschaltungsverbindungen zur abwechselnden Verbindung des Stromrichters
in 3. A converter as claimed in claim 2, wherein the     der leitenden
Betriebsart und In der nichtleiten- switching control circuitry includes
switch drive  den Betriebsart, wobei die leitende Betriebsart circuitry
(255,272) fordriving thefirstand second   25  durch gleichzeitiges Leiten
der ersten und zwei- power switches with a modulation scheme to con-   ten
Leistungsschalter zur Freigabe des Energie- trol a current waveform of
current in the energy   flusses von dem Spannungsspitzenableitkon- storage
inductorto have a waveform that enhanc-    densator zur
Energiespeicherinduktivitat und es a power factor at the means for
accepting.      gleichzeitigem Abschalten der Energiespeicher- 30
induktivitat vom Leistungstransformator aktiviert 4 A converter as claimed
in claim 3, wherein the     wird und wobei die nichtleitende Betriebsart
voltage transient sink capacitor has charge stor-  durch gleichzeitiges
Nichtleiten der ersten und age capacity sufficient for absorbing voltage
zweiten.Leistungsschalter zur Freigabe eines in spike energy and
insufficient charge storage ca-   der Energiespeicherinduktivitat
gespeicherten pacity for operably storing a sufficient charge to  35
Energieflusses zu den ersten und zweiten Pri- equal a voltage of the
voltage storage capacitor.  mirwicklungen des Leistungstransfbrmators be-
fghigt wirdc <J.    Patentanspruiche                                 3.
Stromrichter nach Anspruch 2, wobei die Schalt- 40      steuerschaltungen
Schalterantriebsschaltungen 1. Stromrichter zur Bestromung durch elne Wech-
(255,272) zum Antreiben der ersten und zweiten selstromnetzspannungsquelle
mit                    Leistungsschalter mit einem Modulationsschema
Mitteln (101-103) zum Aufnehmen der          zur Steuerung einer
Stromwellenform  des Wechselstromnetzspannung und Zufdhren einer
Stroms in der Energiespeicherinduktivitatenthal- von der
Wechselstromnetzspannung abgeleite-  4s    ten, um eine Wellenform zu
erhalten, die einen ten einpoligen Spannung;
Leistungsfaktor am Aufnahniemittel verbessert. einem
Spannungsspeicherkondensator (110), derzum Beladen durch einen Ausgang des
4. Stromrichter nach Anspruch 3, wobei der Span- Versorgungsmittels
geschaltet ist;                 nungsspitzenableitkondensator genugend La-
einem Spannungsspitzenableitkondensa-  so
dungsspeicherkapazitatzurAufnahmevon Span- tor (112), dervom
Spannungsspeicherkondensa-       nungsspitzenenergie und ungeniigend
Ladungs- tor getrennt ist;
speicherkapazitat zur funktionsmiligen Spel- elner Ausgangsschaltung zum
Ankoppeln        cherung einer ausreichenden Ladung entspre- von Energle an
eine Last und mit einem Transfor-   chend einer Spannung des
Spannungaspeicher- mator (120) mit ersten und zweiten Primirwick-  55
kondensators aufweist. lungen (118, 119), die jeweils an ihrem Energie-
empfangseingang elne induktlive Impedanz auf- weisen; 5    g              '
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Revendications                                        non-conduction
simultanee du premier et du se- cond commutateurs de puissance de permettre
1. Convertisseur de courant A meme d'etre alimen-    un flux d'energie
accumulee dans l'inductance K2       te au moyen d'une source de tension
secteur al-   d'accumulation d'energie vers le premier et le se- ternative,
comprenant:                    s       cond enroulements primaires du
transformateur des moyens (101-103) destines A accep-       de puissance.
ter la tension secteur alternative et A fournir une tension unipolaire
issue de la tension secteur al-  3. Convertisseursuivant la revendication
2, dans le- ternative;                                        quel les
circuits de commande de commutation un condensateur d'accumulation de ten-
io   comprennent des circuits d'excitation de commu- sion (110) connecte de
maniere A etre charge au   tateur (255, 272) destines A excitor le premier
et moyen d'une sortie des moyens de fourniture;      le second commutateurs
de puissance par un un condensateurrecepteurde surtensions       procede de
modulation visant a regir une forme transitoires (112) isole par rapport au
condensa-  d'onde de courant du courant dans I'inductance tour
d'accumuiation de tension;           15      d'accumulation d'hnergie de
maniere qu'il pre- un circuit de sortie destine A coupler de    sente une
forrne d'onde qui accroisse un facteur I'inergie A une charge et comprenant
un transfor-  de puissance au niveau des moyens d'accepta- matbur (1 20)
comportantun premieretun second     tion. enroulements primaires (118, 119)
presentant chacun une impedance inductive a tleur entrie re-  20  4.
Convertisseursuivant la revendication 3, dans le- cevant l'energie;
quel le condensateur recepteur de surtensions une inductance d'accumulation
d'energle     transitoires presente une capacite d'accumula- (130), et
tion de charge suffisante pour absorber une caracterise par:
energie de points de tension et une capacite d'ac- un premier et un second
commutateurs de   25  cumulation de charge insuffisante pour accumu-
puissance (115, 117) connectes a des bornes op-    er en fonctionnement une
charge suffisante pour posees de l'inductance d'accumulation d'energie
egaler une tension du condensateur d'accumula- et connectes chacun en
parallele avec le premier  tion de tension. et le second enroulements
primaires respective- ment etfonctionnant lorsqu'ils sontdans un mode   30
conductour pour etablir un chemin de courant continu comprenant le
condensateur d'accumu- ltion de tension et lInductance d'accumulation
d'energie, et un premier et un second chemins de   35 conduction
unidirectionnels (144, 145) fonction- nant lorsque le premier et le second
commuta- tours de puissance sont dans un mode non K)      conducteur pour
connecter t'inductance d'accu- mutation d'6norgie au condensateur recepteur
de  40 surtensions transitoires. 2. Convertisseur suivant la revendication
1, comprenant des circuits de commande de commutation (272, 275, 278)
destines A former  45 des connexions de circuits de commutation alter-
nantes fonctionnant afin de connecter alternati- vementle convertisseurde
courant dans le mode conducteur et le mode non conducteur de fonc-
tionnement, dans toquel le mode de conduction   50 est A meme par
conduction simultanee du pre- mieretdu second commutateurs de puissance de
permettre a l'nergie de s'ecouler du condensa- tour recepteur de
surtensions transitoires vers l'inductance d'accumulation d'inergie tout en
de-  55 connectant I'inductance d'accumulation d'ener- gle du
transformateur de puissance et dans le- quel le mode non conducteur est A
meme par 6    


