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ABSTRACT

This thesis deals with the fault dicticnary and
fault verification approaches uséd " for analeg  fault
diagnosis.The literaturs in this aresa is reviewsd in Chapterl.

Adjoint network approacsh iz used  in Chapter 11 for
determination of nods voltages of ghe faulty network under
various assumed faulty ccnditions. The resulting information
is stored in what 1is =2alled fault dicéionary. For a given
faulty condition, in £he new  mpetod each node vo{tage is
computed using Jjust one multiplication per faulty éiement.
This gives a .method which is n times faster than the best
available in the litsraturs where n is thz number of nodes in
the network. This formulation allows all linear elements
including rcontrolledscurces. The methoed is shown to be fast
even for the computation of the bounds in node vm;tages in
the presence of tolesrances.

In Chapter 111, the adjoint ne:work appfmach iz
used to derive the equations of non linear analog networks
efficisntly. Adjoint modsls of non linear devices are derived
msontaining open/short -irecuits. These adjoint mﬁdels should
be chosen so théiE(i) all the node voltages can be determined
and (ii) Computation is az low az possible. Several criteria
are presented in this Chapter for this purposs.

Selection 2f test nodes 1s an important aspect of

fault Jdisticnary approach. Somps authors azesd the concept of

apbiguity =sets for this purpossz. The tims: complexity of thass



Vf 1
netods is first analysed in Chapter IV, Then new resulis are

preseunted using what iz oalled  hashiag. They sre £ times

rh
s

aster than the existing wethods, whers £ 15 the aomber of
faulty conditions.

Boolean algebra techniques are used to de:&rmina
all possible sets of test nodes~in¢1uding the»smallesﬁ Cnes.

Currently, =ach fault is assumed ¢t exist in only one

a nods. We roefer to this as a

[27]

ambiguity set o
non-overlapping ecass. In contrast to this, in thiz thesis we
allow a fault to lis in mors than ons ambigulity s=t of a
node. This is referrsed to as overlapping cass. It is
demonstrated in  Chapter IV that it iz advantageous to gllow
overlaps wherever possibls. This helps to reduce the nupber
of azeessible nodes. The conplexity of this 2ass i3
assentially the same as that of the non overlapping oass,
Fault isolation ix ancther aspsct of fault
dictionary. Currently, th=s best known pethod rwquirvs ”(log £)
time. In this Chapter, (Chapter IV)Y hashing is ussd to Ao

this in just 0O(1) time.

Fault die 1unﬁr" approach with pultipls =xcitations
is studied in Chaptezr V. It iz illustrated that sultiples
excitations in general raeducs the sumbvzr of acoesssible podes
and inecrease diagnosability. The zdicint neteork approachk for
single esxcitation develcoped in Chapter 1Y is then sxtendsd to

the multiple sxcitatisns cass using a single adjcint



network for =all sucitzticrs.  The ocouwplexity is same ze in
Chapter II for =ach =2xcitation. The problems of (1) selection

......

of test nodes for given e=unitstica (11} gselscticsn of

excitations for a given set of Lest guodes (1iidss=lectioa of
test - nodes as well  as excitatbiows aree stadisd. Hashiog

t€§hnique is  employ=d to do this. The Somplexity of this

dOéQ ot direptly depend  on the wmamber of axcitations.
Further it 1is linesxr in £ as ian Chapter IV, Boolezn
algebra techuiques are xlso ussd to obtaian wors them e
answer +tno these problems. Fanlt isolation san also be dons

in O(1) time.

Fault verification of Jiang =t z3) iz studi=d in

i

Chapter V1. Their rank condition is improved o malks it srror

frec. Multiple exicstati ars uzzd 2o that it iz uzeful

&

even when ths npumber of accessible nodes iz small

shown that the mpethod sworks even whan short 2ircouit faults

le o

exist. A fast metcd is suggested o computs the nods voltages
conce the faulty selesments ars identifiesd. A newr technigue
is pfesented in this thapter ta saloulats ths
deviations ©f the non-faulty =lements from the nominal values
using the measurementsz on the non-faulty network. This
is done by solving a sat of linear equations.
Node fault diagnosisz is  studied in Chapter VII.
This problem is formulated =fficiently using 0-1 mixed
integer programming mathod.

Finally, the rezultz of the thesiz ars summarised

in Chapt=r VIII.
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