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ABS'r FACT 

This thezis dea1s 秤 j. th  the faし1it dictionary and 

fault 	verificatiロxi 	: pprロa che :5 	used 
	fcr analog fault 

diagnosis.The 1iterature in this area is reviewed in Chapterl 

Ad j ci i n t ne twc>rk a p p rロach is used in Chapter 11 for 

d e termi na七i on of nodo vc>1七a ge :3 ロf t｝ユ e faulty jietwork し xnder 

various assumed faulty conditions. The resulting information 

is stored in ihat is called fault dictionary. For a given 

faulty condi ti on 、 in 	the n e i metod each node voltage is 

こomputed using just on e multiplication per faulty element. 

This gives a .method which is n times faster than the best 

available in the literature where n is the number of nodes ln 

the network. This formulation allows all linear elements 

i nel udi n g con trol2e source s, The method 13 shown to be fast 

even for the computation of the bounds in node voltages in 

the presence of to i eranees, 

Ln Chapter III, the adjoint net甘。rk a pproach i s 

used to derive the equations of non linear analog networks 

efficiently. Adjロint mcdcls ロf non linear devices are derived 

containing open /short コi rロui ts,These adjoint 助oddls should 

be chosen so that (i)ail the node voltages can be determined 

and (ii) Computation is as low as possible,Several eri tenla 

are presented in this Chapter for this purpose. 

Selection ロf 七est. 葺ロdes is an important aspect of 

fault dictionary approach,Some authors used the concept of 

ョmbiguity sets for thiき いu r pりs. . Thら t'i角e o凸mplexity of these 



ambi guユ ty set 

non一ovenl appi ng 

of 	a 	node, 

ca s e. lTi cortrョst 

refer 
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this thesis we 
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me 奉ds is first arLaiysed in Chapter IV、 <fl嶋rL new r巳s以1ts are 

presented using wtat 1 s ロaLled hashiたg. They ar巳 f tim巳 C, 

fast巳r th誠1 the existing tfet.hロds，醤h巳re f is the number of 

faulty conditions . 

Bool ean algebra techni ques are us号(1 to deter助 j. ne 

all possible sets of test nodes inclqding 切es助allest ones. 

Currently, each fault is assumed ta exist in only one 

allow a fault to lie i蛇 mor号 than one ambiguity set. o f a 

fl ode. This is referred to as overlapping case一 lt 15; 

demonztra ted in Cha I? ter :iv that it is advantageous t.o ail凸 w 

overlaps whらrever possユble,l'bl : hel ps to reduce the りu鵬ter 

of accessible nロdes . The cり助plexity of this cas必 is 

essentially the same as that of the non ovenl a PLI n9 ca s恐， 
Fault isola七-.りfl ＊

珪
 

another aspect of faLlit 

dictionarァ， Currently,the bes七 b】ロwn method r喋quires 0(1e電f) 
t i me, Ifl this Chapter 	(Chapter IV)hashing is used to do 

this in just ()(1) time. 
一一 	■一 一 」＋■■  

Fault dictionary approaロ】I 秤i til ルultipi弓 excl taと_i on z 

is studied ifl Chapter V, it is illustrated that multiple 

excitations in general i'eduee t}ユe fiLl皿ber of .aロcessibi吐 n'des 

and inci'ease diagnosabili ty. Tbを adjロlilt network approach for 

single excitation develロpod ill Chapter ii is the乃 春Xtefl dきd to 

the mul 七iple excitatiロflS caさ尽 えising a singi鳴 adjoint 
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 己xc itat..i凸ris are studied. H款s hing 

clロ thi乞、 Thどむい軸垂I巳xi加 必王 thi s 

does 	directly depend 

Further it is 	I irjear tri 

ori the 

ど 胤s 

ユrnb叱t なf きxcitみti心fl5、 
Chapt.巳r IV、玖りIe己ri 

rい 
i-n 

・
1l1 i5 S tudied 

マii 

network for &1l をxc i t己tiな - c 	T h必 cな義茎 i,xity is sa畿巳 まs lr! 

Ch.tpter I I for e.ch excitttiら、tl. The pr>h1e鶴s 弘.! (i)s色 Iモctiりri 

Of test ri'>des 

excitations for 

test nodes as 

t軸hnigぬe is 

for giv己ri 

a given set 

well 'is 

enp1oyed to 

algebra tecまtrtiques are alsロ used to ロbtみin m心rも tt臨慮こ春rie 

answer t心 thをse prロblems 、 	『み、〕Lt Isolation 凸みri みIsつ bを -4凸n巳 

in 《） (I)time、 
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Chapter VI. Their rank condi 七ion 1 3 i mpro ved 

free. Multiple exictatIons a rc used 30 

even when the number ロf .ccessIb1e n心de3 Iき srュョ11,It is 

shown that the method 算orks evきfl wh操n short りirctzIt f3uIts 

exist. A fast metod is suggezted t心 co血pute the 打口逮e voItagez 

once the faulty ele助e乃乞5 ョre identified. A nei' teに加注壇りe 

is 	presented in 	this Chョpter tり 	ロalロ冥I a te the 

deviations of the non-faulty e1emerzts from the nominai values 

using 	me a s u r e men tご cn 七he non一 faulty network, 	'rh i5 

is done 	solving a se七 of linear equations. 

!ode fault dia柳]osis is stし2died in Chaptei・V I I 

This problem is formし11ated efficientiア using O-1 mixed 

integer programming method 

Finally, the results of りle 七he忘1志 a re 馴lmmarI sed 

in Chapter VIII, 
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