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30 have another voltage, the pulse generating modules have to be charged to this new voltage instead, i.e. they need a certain
change-over time to be prepared for the new voltage. If the new voltage is higher than the remaining voltage after the last
pulse, it is just a matter of having enough time fo fill the energy storage. However, if the new voltage is lower than the
previous one, there have to be some arrangements for lowering the voltage over the pulse generating modules. This is
technically relatively complex and at the same time, a large portion of the stored energy might have to be wasted. If the

35 output voltage is to be varied quickly, the amount of wasted stored energy may be very large indeed.

The shape of a power pulse is today typically a flat pulse with as sharp rising and falling flank as possible, respectively.
Different pulse-forming arrangements are provided to achieve this appearance. In cases other pulse forms are requested,
the pulse-forming networks have to be totally redesigned for each pulse shape. Furthermore, if the pulse shape also is

40 requested to change from one pulse to another, dynamic pulse-forming networks have to be developed.



requested to change from one pul se to another, dynam c pul se-form ng

net wor ks have to be devel oped. SUMVARY An object of the present invention is
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35 the plurallty of sw1tched pulse generator sections at a second time instant. The second time instant is different from the first

time instant and the second subset is different from the first subset.

One advantage with the present invention is that power modulators can be utilized for providing a larger variety of pulses or
pulse trains.
40



One advantage with the present invention is that power nodul ators can be
utilized for providing a |arger variety of pulses or pulse trains.BRIEF
DESCRI PTIvoN 2089/15HSs DRAW NGS The i nvention, together w trCri$ERIVGNSTB] ect s
and advant ages thereof, may best be unde$stood by making reference to the
foll owi ng description taken t I anying draw ngs, in
which: FIG 1 is a block di aggg‘ﬁfﬁcﬁ'%@ﬁﬁgﬁ'ﬁ@) a power nodul at or
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di agram of anot her enb dul ator according to the present
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enbodi nent of tor acc esent invention; FIG 6
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a met hod accordériist dagamelugirios averampin veeitge ovises DETHRIIEDDHESCRI PTI ON I n t he
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pul se genggator arrangenent 20, having a plurality of swtched pul se
generator sectj - 22. A power supply. arranger 10 is connected to inputs
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power thereto. The power supply arrangenent 10 conprises one or several
power sypplies 12. A transforner conprises in this

enbodi rréebﬁt one comon transfor ner%ggﬂigﬁgﬁbﬂ% rimary side 32, a core 36,
and a secBREHPYIS refespgYing @H@waumh%?%uﬁd(ﬁés'@@fof C@ff%@mw@ﬁfbd to outputs 28 of

the plurality of switched pul se generator sections 22. The transforner
arrangenment 30 has an oqutput 39 connected to the secondary side 34 of the
transf or n@?g 1d'PF”éﬁ§g%9F§‘?ﬁ" %"@r mofijflor GEFPTER 0 Foenbedimed) ohbresent t”&?”téfn IAPQEE" Mefuely 1be
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subsets are different, but may in cert
The primary side 32 is connected to olitputs 28 of the plurallty of switched pulse generator sections 22. The transformer

arrangement 30 has an output 39 connected to the secondary side 34 of the transformer arrangement 30. The output 39 is

30 connected to a load 40 to be supplied with short high voltage pulses.

A switch control 24 is connected to the plurality of switched pulse generator sections 22 for providing of control signals for
turning on and/or off the plurality of switched pulse generator sections 22. The switched pulse generator sections 22 are
divided in different subsets 25A-B of switched pulse generator sections. The subsets are different, but may in certain
35 embodiments at least parlly overlap. The switch control 24 is arranged to provide control signals for turning on and/for
turning off the switched pulse generator sections of the first subset 25A at a first time instant. Likewise, the switch confrol 24
is arranged to provide confrol signals for tumning on and/or turning off the switched pulse generator sections of the second

subset 25A at a second time instant, different from said first time instant.



enbodi ments at |east partly overlap. The switch control 24 is arranged to
provide control signals for turning on and/or turning off the sw tched
pul se gerwoaverisssssti ons of the first subset 25A at a fiPCIISERO0I®SG7BBL ant .
Li kewi se, the switch control 24 is arranged to provide control signals for
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swi tched pul se generator section 22A. In this particular exanple, the
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t he capacitor 52A t he “out put fromthe pulse-flattening circuit 55A for
protecting for voltage spikes, in particular in connection with sw tching

of f the pohsexpasaer pdw@rrswmtpbme B2 usePinbIRe seK 0w MosPANR 1GTEWM s ONRSGate-

(P neut adetMekidieg Pappie i Fubopsh SERERUBTE e e Sl ar
t ur n- of f . uBof, bndWizsHetpsfeablelcabsGSTCs are contr oI | abl e at both turn-on and

turn-off, and this is the preferable case. The sw tched pul se generator
section 22B is in the present enbodi nent provided with correspondi ng parts.

However , thaewihepause geeralg Zetions22B g it teeanipsenheabepiientipipviden withroasponding payisyHowerd, theo
the vol t aggc\Psos Bt sl 8iFindishe SupBE 8 itheQbitagees tThOfitehBbulsSgenerator section 228 is
35 furthermore provided with a blocking diode 57, connected in series between the output from the pulse-flattening circuit 55A
and the transformer arrangement 30. The blocking diode 57 prohibits the diode built into the IGBT 54B from being forward-
biased, which would cause conduction of a very large current from the switched pulse generator section 22A when the IGBT
54A is triggered. The blocking diode 57 is not difficult to obtain. One choice is to use parallel diodes of the same type as
used as the diodes 56A, 56B. For a current between 1000 and 2000 A, typically two or three well-cooled parallel diodes will
40 be sufficient.
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t urni ng ofiftant he swi tched pul se generator section 22B of the second subset
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exclusive examples are given. In Fig. 4A, a regular pattern of two pulses of amplitude Vs and one pulse of amplitude Va is

achieved by turning on the switched pulse generator section 22B two times in a row and then the switched pulse generator
35 section 22A one time and repeating that operation. In Fig. 4B, the voltages Va and Vs are provided alternatingly, but with
different time difference to the preceding pulse. In Fig. 4C, the voltages Va and Vg are also provided alternatingly, but now
with irregular time spacing. This is obtained as long as two consecutive pulses of the same amplitude differ in time more
than a recovery time of the corresponding switched pulse generator section. In Fig. 4D, the pulse pattern is completely
irregular, both in order of the two amplitudes and in the timing of the pulses.
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35 From the above described generalized configurations of subsets, it also becomes evident that other types of pulse trains are
possible to achieve. For instance, three subsets can be configured to supply different voltages and thereby give output

pulses of three different magnitudes. This can of course be generalized into any number of voltage levels.

In a second example of requirements for a pulse output, a pulse burst is requested. In a particular embodiment, the

40 requested output of which is illustrated in Fig. 6, bursts of five pulses are requested. The pulse duration is very short and so
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If the use of muitiple power supply units is called for, means to use multiphase input power transformers to reduce powerline
disturbances and harmonics and simplify the soft-start and line filter hardware may be necessary. However, such solutions
are as such known in prior art and are not of a primary importance for understanding the basic ideas of the present
invention.
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embodiment, the feature of the swﬂch solution, e.g. by IGBT switched, to have also a well controlled turn-off of the switched
pulse generator sections 22 is of importance. The switch control 24 is in the present embodiment arranged to turn on
35 switched pulse generator sections 22 of a first subset 25A for 15s. At the same time as the switch control 24 turns off the
switched pulse generator sections 22 of the first subset 25A, the switched pulse generator sections 22 of the first subset 258
are turned on for an additional 15ps. This is then repeated until all six subsets 25A-F have contributed with 15ps each, i.e.

totally 90s.
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35 numbers, which are in common with earlier embodiments, are omitted in order to increase the readability of the figure. The

IGBT switches 54E-H are also controllable by the switch control 24.

The operation can be described as foliows. At the time the first, positive pulse is to start, t5 (Fig. 11), the IGBT switches 54A
and 54C in the first subset 25A are turned on. A positive voltage is now provided onto the first end 31 of the primary

40 windings 32. Simultaneously, the IGBT switches 54F and 54H are furned on in order to connect the second end 33 of the
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subgroup 25B to a lower voltage has to be provided for.

[n Fig. 13, an embodiment of a power modulator in which there is enough time for changing the output voltage of the

40 switched pulse generator sections between the two output voltages is presented. Here, the load 40 is assumed to be of a
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35 on. However, such switches have the disadvantage of not being possible to turn off on demand. Instead, they will continue
to be turned on until the entire charge is delivered. This means that some of the above mentioned embodiments are not
possible to achieve with such solutions. Preferred embodiments therefore use switches that are controllable at both turn on

and turn off.
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the plur aP?t @fra ﬁfrtiﬂ'h?c’%f %G &t FQT"@P sHEPYR datigred prhutoayn g different

di sconnek treddihats aamcbe fandingd ir atepedfiuraties ywherd faenitatyadssile. dlotdue, sthéeatiesd KO BIpractice
arrangene t i ns di f ferent
from the. Prgofe B8 Te 0 o) BhaRE oy WEKA SERRRes e bIRDAR 1o iyl o i ot
subset . Twermoe'}t?@d @ﬁ@“eé’ﬁ‘ﬂ%embwmﬁfé@o@%fefeﬂ@s of prsticiapombirediens preimendonefener at or
sections are pr ef er abI y desi gned according to the principles of US

5, 905, 646 anF 484 B2, which hereby are incorporated by reference
T it BAPTHECYE POl BB PR TGP e PR pPC I e
gener at ¢ mag ebweonppliesna sgivhddhlesgecadtor adctons, beeh waiedd pLﬂBAAgterfehedsemmh 848 bg ednetindf Or
ﬁgf%?ﬂs po%@tgj gg%bogg s\ﬁﬁ)kf%&fsﬁt{?}@@%lsg&grﬁra or %eLt@‘@egowQ u Se oIlt;())L{Sggltgg ma¥,l be
swi t ches Soa%elﬁﬂ)/é@n?cm toat0¢r@wn Bertsertiksdn agges ¢ $wiiteherpulercoateratsl seednsm@wcteldﬁferwlt voltages,

swi t ches. elt-lm%ﬁ(%sttob(e(}ﬁﬁer prplyﬁb’é? 5uﬁ)hﬁ§ta§%lh§s‘:{o l?e%mnﬁed% £Gkch GPh &R bﬁat%ﬂffbts'érg trf3 Gnly

turn- 35 such swi tches have the di sadvantage of el ng
possi bl e 'I?OB”eft?ﬁWW%F‘Pp'thS"H@%WBe geperRly geltgns PRKHER hgsame ceyhofeBtie t o be turned on
until tke entire charge is delivered. This nmeans that some of the above

b of er 1 o oGP SbrlR Bk e RBE ™ ke el A TR it 1
turn on aseefion fmvhaveﬁﬁowwng@@eﬁ whichoam mWe"ydqnﬁebtecraém seemntrodidend ndnsnom tpepsi@mer tan elsee
are thr eebe%\n&bd Rl \RcK SorE RN dhé Méhécﬂ)glseh nsegkéﬁseaﬁﬁg RhdeQty. RE Mn&%}@%"&‘eﬁﬁﬁ? gtlﬁ ofi OF ;

t he power supply arrangenent generati on arrange

t r ansf or n&P Pedrapefirgh ARuplEd by Feie Cctﬂ%eé‘?‘btﬁth‘b?“méf 4395 olregemmop §a”§f@fﬁﬁ\ﬁﬂafte'eftfﬁél'é prspveiecht

of each2oodrbledtricdlycotpitat sense t hat nost conbinations of alternatives are
possible to get operational, at |least for certain power or voltage denands.
This neans that different part solutions in the different enbodi nents can
be conbi nébipidapuled taetitior wiefid tia toat0P0ctzr everhie #0G fézc hich cadnk Yhatpapial iipvest posidileepviesr |,
since t hegRiil Mekgds RonP4pBit vd HiGosBR @t1%ecgﬁ%pﬁﬁerentgaﬁé’egarpQs\é@fforét% dﬁﬁf&%pﬁts

concerns about selecting alternatives that are appropriate

of the polePoshgdlling i e C’laﬁeewrr@“e&retwaaé\eélﬁ%mov?é%tt%bea%eﬂeTheﬁwmeé PEss SRsralg

part i culsagectioms il m@éne.@mmea;rne tolRRdeiron 6/ voltéga sq¥ag b larféméraarnd thd Jﬂ@er@ﬂ%ﬁbn sebtRRd &en
arr angerrent C n

ane pover a ower supplies.
e her e ey S A0 wiERABlciGerey BEV oL e Rue PEaruiep Sttt o G E b B
each swi ttaed pul se generator section can be constantly connected to one
power supply each. Switched pul se generator sections providing the sane
out put volta e may be constantly connected to a conmon power supply. In
cases thel %W{eﬂt@h@df P8l berefitdos Aight @ 3@‘?‘a“é’@f(??“l’ebﬁ@%ﬂ@(ﬂa@bhwpfﬁﬁ’f’éﬁé\‘l@r MM EREES!Y.

ei t her ®@tTht eastt mefsagespg,@wly FitpBltaye PEHr W, pshhtce W&t b GehelRBSest QedRBtivey eQMllatﬂeedheor a
swi tch ar.ran connects a power

e
v t ched Pade: Beer AP utt T GRETE B i ] HEY BXmEegIse g Yo SRRV AR t he
t r ansf or neentigiichee pafetreddon sdtagesabove & kv amigeamenrt prefarred Breveooyi ded i n di f f erent
manners. Each swi tched pul se generat or
The embodiments described above are to be understood as a few illustrative examples of the present invention. It will be
35 understood by those skilled in the art that various modifications, combinations and changes may be made to the
embodiments without departing from the scope of the present invention. In particular, different part solutions in the different
embodiments can be combined in other configurations, where technically possible. The scope of the present invention is,

however, defined by the appended claims.



section may have its own transfornmer, which are nutually connected at the
secondary side. A common transfornmer can al so be provided, to which nore

t han one woi2b@nsadsspul se generator section is connected. pCisEswbisdted pul se
generator sections can be magnetically cBupl ed by being connected to the
primary side of the common transforner CEA”\I}I?er el ectrically decoupl ed or
electrically coupled. A typical pulse repetitionrate is 1Hz to 1000 Hz or
even to 1%000 I—IéPOWOéLHﬁtQFrémQ@PﬂﬂWat a typical |owest possible pulse

repetition ti msa5;@§ngefssw.fcﬁéag@”@lg@,g,fﬁtoﬁsgbumgf Q@@onds to 1 second When
di fferent voltages are used ent he nost cruci al

time is the chahf¥estray affai"%@e%é? hiaupete H@Pvﬁ ¥ @P@‘Fﬁ'“rﬁ)%f)fts%’@%F’”ﬂségetﬂ%fat%[ﬁi?l'oi'"%d
The swi t&lred2/pk) fsepgyepewatteriosect i ons need in general sone tine to change
from one vol tag t n yent ven
nor e usef ul \Aheﬁ”@%é'}“‘% ?&n%ﬁ%@g@ %a%%%é og‘ﬁ"cg[r;e%g?%]&etmyoOUtpugsﬁ g)nfsa' P'rrrgl:? ﬁ
two subsef¥chgqd fupegenasjor pestivns @h&AEsuch a change-over tine. The invention is

of most benefi t sdq@bnslingbri@brieq®) AN DbupOPY Bkl sSoondRy Siieq 4 b i SBIRRF
than 1 kV or 1 T(%}{Aenrsespeg‘??vgﬁ{gﬁ Thrg/abeur?efl O:mncr easeczgn glréneesa?& Wi tsh

vol t age afftffere" since there are generally |less alternatives

avai | ablite. The & switehndohtoln(24) sbemgmmeefmrt@sammuempasfewlmﬁeﬂqadsefg@rreramomm azbm& o kW

S‘Pg f g:‘/rGQ d%{)d?‘ng @Etﬁ[ y’%s?g ﬁ%\%\égelggrn@;vgn a@l turmng R#?’% Igrah of ?WQ%edg%lseaqg%erag)r ieﬁenslé?\%

The enbod?idiit s descrl bed above are to be understood as a fewillustrative

exanpl es of t hesa@"sﬁiﬁl@&htrd (@ﬂ%&ﬂg'aﬁéﬁgedlﬁ préMdé &ontgemgngrrafleQQﬂe QYurn‘]nB%?ﬁw &Hﬁnb l)f?d
in the art thcﬂ['i£J vari ous onbi nati ons and changes ma

to the enBHdPHRYNE LR FrEES Oa%fﬁsé?”P?eH&AfF} %Fﬁ'dtph'@"%% Yfyereduls W@e”ﬁ(’r’ eesliopt( 3/2 227 E
i nvent i tinat alfirat tpambtént and & providd doft@r seels f arldastSed dituingish dn@turfmhgi‘oﬁdl/vfcfléa I'p@sfétgenerator

enbodi nmen onfl guratio

possi bl e. Ee%lﬁrgsaog% ?e%on(&?\;@ L}g&jl-a of! sa% [L]lrautynv 8w1t ;r)_luls gener%% vﬁ%ﬁ%‘? 2? d’%g ‘g)r?gaseﬁ%pd ¥r}1|e
appended gt ﬁfrff?feuﬂf_rm mf@ttlmﬂnmmm seeord ebsst iping Qlftbpentcmmrdlfshsmget a plurality of
swi tched pul se generator sections (22; 22A-E); a power supply arrangenent
(1 0), connected to inputs (26) of said plurality of switched pul se

gener at or >sect i BRSO(ED Foduisionaceyding dp olai) i FRATaRE2prb (Netfat tsies iPevtet sUPRly Erraagesend f'fer
ar r angeveetnprisaQ) conrdctipt ariakyeylens (16leendbing )cordéctiontor € PoWeesupdy @@ MMeThepto tvdreQnsh R S

(28) of sgdthedg?elyegg]eraoyseglon 5%/\422%%8% pul se generator sections (22; 22A-E);

sai d transt ) having an output (39) connected to a
secondary side (34) of said transforner arrangenent (30); a switch control

(24), bei 19 Confje ﬁ&m@rdmc;dﬁ?at(?r %bcgrdl(ﬁjﬂ e 'blé#n I2t %a@éterﬁé@' |f|1 gwllgt.esq ]g Q&hlné:ﬁ‘on %ﬁé’ﬁgé’n‘@ﬁtgﬁ ) further

sections (22; 22A- E? or provi cont r ol

turning ofMBIRRS SYigen "R '“Q;“éi"ﬁot'ﬁﬂ at’.]‘i“ﬁﬁlc?“t‘%?t'%f’fs Sriet %’\HQSEP F}ﬂi?ﬁ geperain prationst( %?r??A

sections £)22; 22A-E); said switch control (24) being arranged to provide
control signals for at |east one of turning on and turning off swtched

pul se generator sections of a first subset (25A-F) of said plurality of

swi t ched $ul se Theneveamoitulaigremtdrdngdo (&R ;1, Brsterlzed in that said power supply arrangement (10)

comprises a power supply (12; 12A-F) for each switched pulse generator section (22; 22A-E).

30 5. The power modulator according to any of the claims 1 to 4, characterized in that said transformer arrangement
(30) comprises a common transformer (38), to a primary side (32) of which at least two of said switched pulse generator

sections (22; 22A-E) are connected, thereby being magnetically coupled.

6. The power modulator according to claim 5, characterized in that said at least two of said switched pulse
35 generator sections (22; 22A-E) are connected to said primary side (32) of said common transformer (38) electrically

decoupled from each other,

7. The power modulator according to any of the claims 1 to 4, characterized in that said transformer arrangement
(30) comprises one transformer (38A-F) for each subset (25A-F).
40



at a first tinme instant and to provide control signals for at |east one of
turning on and turning off sw tched pul se generator sections of a second
subset (286-2b)9/wfsssaid plurality of switched pul se generatrcE2®005i76NSs (22;
22A-E) at a second time instant, differet fromsaid first tine instant,

sai d secopd su b?rf‘e&)o»%ﬁg&g?tg:a%ﬁ@ﬁg‘?g{] 5& £ i ofl7 EHaFa@tErﬁ%JiPﬁSttsgd ?w.tchlJb‘Elsef’JggXXFa'Eor

nodul at or "accor di racteri zed

arr angenemctw(‘ﬂﬁﬂﬁ)sd@@ﬁﬁe pyitaheg pute geariTies eacion22ad2f-Blngirsimaipdly ontliabled &liton ag tum-off
connection of a power supply unit (12; 12A-F) to nore than one sw tched
pul se generator _section 2; 22A-E). The one or accordin

Pt m 3 Ehar aci B AOHREE HaFTGAT HY OB DA i PAHGEHOR e 8 T FPHLF
conpri ses spwatedples ted6). f or enabl i ng connecti on and di sconnectl on of

sel ected switched pul se generator sections (22; 22AE). 4. The power

modul at or according to claim1, characterized in that said power supply
arrangenen? ( 10YhecwthMmoduater @C%B\Mfr ang ¢t gainis1 Do 91 charagtyrizedoin theh edifl tigiinsi@tiese
pul se genedah@fby REGah PBwcbiPessiblemide FetitioPtime TN QidBMYRE pURRGHA A ScliALEOIMIENg t O
any of the clains 1 to 4, characterized in that said transformer
arrangenment (30) conprises a common transformer (38), to a primary side
(32) of 1wi.ch athel pewes inodutator @éorddigitedang vl thecdied 10l 05 ehagpetar@ediinaliat SaCitnie Gmaanty{ 22,
22A-E) ar reby being nmagnetically coupled. 6. The power
nmodul at Or&%@%&g@&%@nz&@ T ai m 5, characterized in that said at |east two of
sai d switched pul se generator sections (22; 22A-E) are connected to said

primary skgde (3Z% };&Jer rAddii&lor G&Mm'?o Jnf AMS TR 8, éﬁé)terﬁécﬁﬂhﬁt‘sQ@Jmhéﬁeoq)ﬁlgéﬁéuﬁé a8d

from each ot her. g ator accord to any he clains 1 to
4, char acteisALH¢ i SEbﬁ%HZ @afea"weawéh«palr pHsps Oéarsté‘f‘?Ei’é%i’nia'd(S%')ed 8‘63&9‘?“?‘%*%@9%0:‘]%

t r ansf ongeisaid s8&Ad sri)setf(2BB) aaaimgaitdas®ly pllsddoba feponBvoltadd) Eiffpsnviem sammettlodbor

according to any of the clainms 1 to 7, characterized in that said sw tched
pul se generator sections are solid-state switched pul se generator sections
(22; 22A-B, el Betpowsnimedilaloy aceading rio bldina B2, ehaggctetized in- that saith drstt and mecord fvolta@s arflog
power nodpyloatdfa@ccording to any of the claims 1 to 8, characterized in
that said t| me instants are 5 separated by less than 1 s. 10. The power
nodul at or according to any of the claims 1 to 9, characterized in that said
time ingtants are psfepacrdaﬁt@dccbmnd t@€&gm 1Avan, ehatactevz&din ﬂh@tSsSﬂj trheanspbeSEe depplidbf | ON

oner | oo bt TSGR BE R O AR Rhng e TR MG nBF i aPon B2 2,

that said tinme instants are separated by |ess than 200 ns . 12. The power

nodul at or 153'CC0rﬂ1'er59NeF Rodd¥r éa(fordtng'% a@i* Q'tﬂgi‘%gr%?tl% ch(é @tErﬁ&J ﬁrtﬁa)%gﬂj tfm'él m‘ét@rﬁial areSal d

swi tched pul se generator sections of sai irst’ subset are arranged
to suppl y"pakses of a first voltage and said swtched puI se generator
sectiong 15 of said second subset (25B) are arranged to supply pulses of a
second vol tage,. different fro sald . 13. The power nodul ator
2coor di ng % o cl TP RHSMRHerESLE P 1 ek AR TFFEa " FOUBU A B hges
are of opjrosorhe arpadeaent ©4) is lER0r ttled 1 kMThe power nodul at or according to claim 12
or 13, characterized in that said tine instances are separated by less than
a change-over time between said first and second voltages of said swtched
pul se gengr at or The @eves r@qqgatqrzg:ordlggztg\arg)of the claims 1 to 16, characterized in that an output voltage of said

30 transformer arrangement (30) is larger than 1 kV.

18. Method of generation of voltage pulses, comprising the steps of;

charging (210) a plurality of switched pulse generator sections (22; 22A-E);

at least one of connecting and disconnecting (220) switched pulse generator sections of a first subset (25A-E) of

35 said plurality of switched pulse generator sections (22; 22A-E) to and from, respectively, a load {40) via a transformer

arrangement (30) at a first time instant; and

at least one of connecting and disconnecting (230) switched pulse generator sections of a second subset (25A-
E} of said plurality of switched pulse generator sections (22; 22A-E) to and from, respectively, said load (40) via said
transiormer arrangement (30) at a second time instant, different from said first time instant, said second subset being

40 different from said first subset.



15. The power nodul ator according to any of the clains 1 to 14,
characterized in that said tine instants are repeated. 25 16. The power
nodul at orwecoewdirssg to any of the clainms 1 to 15, charaetcesEzedos013t hat an
out put power of said transformer arrangetyent (30) is larger than 1 kW 17.
The power nodul ator according to any of the clains 1 to 16, characterized
in that an output voltage of said 30 transformer arrangenent (30) is |arger
than 1 kV19.18. Wedshomteratfr agpagrmertt0lepmndfingvol t age pul ses, conprising the steps

of : charging (2;9%“5}oﬂlm%ﬁe%|pu|§e3§en@|fator§¥\4t|5n§@§§2 I se gener at Or sections (22;
22A-E); at |east one of connectin |sconnect| ng sw tched pul se

generator secti BATEof gAid p%ﬂ"a?tY9f§'¥'t°h§‘1ﬂﬂg%§e“e(a§’5§ﬁ°“@)5 (G 2245E) é‘é‘ﬁ'"ﬂa'ki'i‘pﬁtr@ﬂ fprirspeiig a supply
swi t cheds pwbwe generator sections (22; 22A-E) to and from respectively, a
020,030 o ot RO P e BBt e i P
secti ons obvidag epities o m sai pura|tyo swi t ched pul se

i orbvidag wiage pitsesubigetorie? SRRt d pl I f hed I

generator secti QQgiH &0l Z8Awkg cohRet@ind s drpﬂlmlty 5@§|R%tphlééedeyerato$ ?e'cl@nsl @R} R
via said transforner arrangerrent (30) a second tine instant d fferent

f rom sai dPPYgng ponEY $iaaal§ oyt legskone o yinig %‘é‘&ddﬁ?dngﬂﬁf??é?{“ra'%qf Ftjohed Ryise geReaiR BoooRsd P
sai d finskeambset. 19. A puI se generator arrangenent (20) conprising: a

plurality of swtch eneratqr s each qf sai
blural ity o swtehch<on &8 gRErddt P B krElene 8« SR E R R g Tt kb L
(26) for pwdedpisngnaets s,qolmhwof Sf rsjfsubwb(\wrF) of eaorvralitf of svairhdd piseigeadrater yeciphs (B Ehed
pul se gen@traqfsptrme%gt% 'l:nfa rt‘c§pn§v&,2eont%?&f%n%)for%ﬁ&l&;trbge (ﬂﬂlrnﬂygrpéﬁﬁ tu‘n%égﬁ éwfbhﬁ%g&cberfegfor

providing v age pul ses transforner arrangenent; a swtch cont

(24), bei fr§tiopsohA&ENE GubED 7§’étf cPf prdupugRlty ef ywiteTed RufE Oenpraler SBQHP’@ézzg?éﬁ@raéﬁ grcond time
secti ongs (hgaht, difbdbAtiibnh sdd@fst e Astan€ batiGecRREibsdbeing tigerbad iSm Eartirsesibskteast one of
turning on and turning off said plurality of sw tched pul se generator
sections (22; 10 22A-E); said switch control (24) being arranged to provide
control signals for at |east one of turning on and turning off swtched

pul se generator sections of a first subset (25A-F) of said plurality of

swi tched pul se generator sections (22; 22A-E) at a first tine instant and
to provide control signals for at |east one of turning on and turning off
swi t ched pul se generator sections of a second subset (25A-F) of said
plurality of switched pul se generator sections (22; 22A-E) at a second tine
15 instant, different fromsaid first tine instant, said second subset
being different fromsaid first subset.



