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*bed by the wadoms d ioplt and outpt vdiages and aments, which are expected to be gcncza(ed by the convata. These data are analysed by ux of design r u b and mthodr; it pennits t o i h t i f y the shwsed on the c o " m i o n ak, which themselves lud to the syntbuir of the switches: i & n N " of the type (diode. thyrirtar, tnadrta a dual thyrirtor). descriptiw of elaarical " a i n t s and f h g d e n . Rules and mcthodp are implemented 00 a miao complter by we of system utablishes the fusibility in the domain 'expat system genentoi; the dthc d k c l convcxters and enables the use of these tools in the e d d m d-dedu&ous and used rules cdn be exhiihcd, making this software a powerful t d to help students un-ding the design muhodS.

I-INTRODUCTION

Thc v n t study is a put ofa pmjcct f a the ruliwtion d a system f a the c o w lidel duignof static cowenus. In ader to fulfil the of the Specifiatiala, the .im is to detamine the topologiul rtrueturc of the powu convener, to define its " n a n d d contd law d t o * thedimnaiomq of* componcnls. As the "aw-how' of& designers is gencnlly exprwsed in tenn of rules.

the system is sh.pcd by upe of a "knowkdge bssed systems".

We prwmt h a c the results of &is q r 0 . d in the domain of direct This study is carried out under the following assumptias: voltage and current sourca are supposed perfect; switches are ideal in that they commulate instantanmly and are considered as s h a t circuits in ON state and as opcn c i r ~t s in OFF state.

To fulfil the fundamcnt.l laws of interconneCti~n o f souras (a cumnt soura cannot be openeed and a vohage s -c a n n u be short switches) is not allowed. These conmajots . I C defined by the @on of the comD11D.tio. d s . The sauc~lre ddiocs an elcmmtary convater, which uwciate two switches d rcalisu the interconnection between a voltage source and a current soure Fig. 2).

As will be dwilled in II-2-3the @on of the switches in a axnmuwion cell have to be aomplemlaary 131. The dired static mnvaters, which assodate two "mutation cells. can be considend as an interconnection matrix between a cumnt scurce and a voltage source. ?he @idiom are described by current and voltage waveforms of input and oulplt scurca. which are cxpeded to be generated by the converter. From that point of view, the p.oblem is to hermine the charaderistics of the components of the matrix.

circuited). any combination (oorrcspondiog

111-DEFINITION OF THE KNOWLEDGE BASE

To solve this prcblem, a knowledge base has been & d u d fiom the analysis of the knowledge model; switches MC first considered as indcpcndeni components; in a second appro&. their behaviour is analyzed, taking into account the constraints defined by the commutation a l l in which they take place. We consider the commutation cell in two different operating mode: in a d y state, the analysis of the reversibilities of the source leads to the static (D 1993 The European Power Electronics Association charaaaidcs of the switdrs; the analysis of the eaasient state 1 4 to the kaiption of their dynamic characteristics.

In-1steady state d y s i s

Due to the assumptions conaaning the switches, these componmts have to be amsidered in coOtiouour rating in only OM of the following states: ON state oc OFF state. Simple rules an able to define the conditioar r e l d to these states and to assoeiatc them to the an~cnts and the vohages of the switchu:

rule (sfub-1):

Let K a switch If statcofKisOF'F Then current in K = 0 -rule (sm-2): Let K a switch If stateofKisON
Then voltage amass K = 0

rule ( e -3 ) : -ifK1 is ON, then K1 is OFF and : Jkl= J and V u = V.

-if K2 is ON, then K2 is OFFand : J u = -J and Vkl = V.
In t a m of d e s these conditions are e x p w e d as follows:

rule (reversibilify-1): the voltage reversibilities of the switches are the same as the voltage reversibility of the voltage sauce.

rule (reversibility-2):

the current reversibilities of the switches are the same as the current reversibility of the current

SOUICC.

As a conclusion to the steady state analysis, it can be mentionned that the identification of the static characteristics of the switches UUI be achieved by the study of the rcversibilities of the sources. These charac~ais(ics are made of two, three or four half axes of the the coc+dinatc axes in the WkJk) plane.

111-2-TrPmient date .DpIysis

This chapter deals with the study of the 00mmuIafions; it analyzer the " i s m related to statc change of a switch i.e. the displaamnt of its 0pa.ting point in the (V&) plane from a givm bma& auoci.ted -Nk (f3&2):

mle (KCLI):

rule (KCL2): Ld switcbcs and V its voltage source:

CC a conumdation a l l , K1 and K2 its d e rime-1 -paris.

If lben

v u = v -v k l the V d U C Of vk.
-ruleatute-2 -Nk St0fc;l -ntlcatute4 -ruleKvGI -rule KYGZ -rule K C L l -d e KCL2 V-IMPUEMENTATION lbepmcev w h i
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 1 Figm 1: direct converters.
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 2 Figure 2: conunuhtion cell In a commuta(ion cell, the Kirschoff laws are given by the following eqUali0ns:

  Then state of K is ON Let a switch considcrcd as a dipole, acmrding to the rcfaena diredons desaibed 10 Fig.3. In the (v&) pbC. the OpedUg domain of a s w i t d ~ is defined by two branches: one is plaad on the (Vk = 0) &s and caresponds to the ON state; the ocher one is placed On the (Jk = 0) &S and is rsSOCiated With the OFF state; each OW of thixc branches is eitha uni-directionnal or bidiredonnal. The study stale analysis enablcs to describe the ON state current and the OFF state voltage, according to the uni-diractionaal 01 bidLcctionnal w y of the voltage au0.w the voltage sour-and of the current in the a m e n t source, which are conneded to the commutation all. According to the reference conventions of Fig. 2, it can be p o i n d cut from the relations (1) and (2) that:
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 3 Fig.3shows the voltage md cumnt refezma conventions and the forbidden quadrants:
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 44 Fig. 4 shows S C V ~ ~"utation fypes: a d d --off and tumon (4.1 and 4.2); spont.nmur tun14 and tmn-on (4.3 and 4.4)
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 5 Figure 5 model of the design process Asecond h o d is to scan the displaament ofthe Opaating point of each swit& on its swic charactaistic at any time of the studied time iolerval. ?be previous selection of the operating sequa~cw is not n-:
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 679 Figure 6: slots of the objects of the switch class.