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Abstract: Fault diagnosis depends critically on the selectid sensors to monitor crucial process variabfes.
Boolean network (BN) is composed of nodes and thbedges, in which the node state is quantizettiedBoolean
values of True or False, and is determined by dggcal functions of the network parameters anddfages of other
nodes with edges directed to this node. Since a&Ndescribe the fault propagation in a sensorarévit can be ap-
plied to propose a sensor selection strategy fdt éhagnosis. In this paper, a sufficient conditfor parameter identifi-
ability of BN is first proposed, based on which théficient condition for fault identifiability o sensor network is giv-
en. Then, the fault identifiability condition indeg a sensor selection strategy for sensor seleé&inally, the theoretical
result is applied to fault diagnosis oriented serssbection for a nuclear heating reactor (NHRnpland both the nu-
merical computation and simulation results verifg feasibility of the newly-built BN-based senselestion strategy.
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1 Introduction

The function of process fault diagnosis is to obsdhe fault symptoms and identify which fault e troot cause.
The efficiency of fault diagnosis depends critigadh the selection of sensors to monitor the ctymiacess variables.
There are hundreds of process variables availailenéasurement in a nuclear plant, and sensortiegicor efficient
fault diagnosis is an important problem. Sincetfaubpagation in a process system, i.e. the caffeetéehavior, can be
qualitatively described by a directed graph (D@®g sensor selection problem has usually been ceuvés different
DG-based optimization problems. In [1-4], sensdec®on strategies are given as the solutions odethiinteger linear
programming (MILP) problems focusing on optimizingst or (and) reliability. In [5], the criteria ebbustness was
added to the MILP problems. In [6, 7], genetic aiignns (GAs) were proposed to solve the optimizatwoblems for
sensor selection. The MILP-based approach waseapfii sensor selection for fault diagnosis problefmsuclear plant
equipment, such as the integral pressurized watator (IPWR) and helical-coil once-through steanegator (OTSG)
[8, 9]. Moreover, sensor selection has usuallyestas a basis for developing more advanced fatdttien and diagno-
sis methods for complex process systems [10-12].

The Boolean network (BN) is a network with noded directed edges, in which the state of a nodeigtized to
the values of True or False, and is determinedutittdogical rules by the logical parameters ared states of other
nodes with edges directed to this node. It is @sden that a BN is a coupling of a DG and a sketgidal rules or func-
tions defined regarding the logical states of BNlemy which means that the BN can be applied toridbesthe fault
propagation in a sensor network. In the late 198@siffman first introduced the BN for modeling aaialyzing cellular
regulation phenomenon in the field of theoreticldoyy [13]. It has been proved that the BN can lpraper tool to de-
scribe cellular networks [14]. The study of BN fraviewpoint of systems and control begun arourtD2Cheng and
Qi gave the state-space model of BN on its linegrasentation, and then revealed certain featwes a&s fix points,
cycles and controllability [15-18]. Therefore, agip BN to solve the problem of sensor selectionféult diagnosis
may yield a more advanced and efficient method.

In this paper, the nodes in a sensor network ayarded as the nodes of a BN, the faults are redasi@parameters
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