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ANALYSIS OF CITY GAS SUPPLY EMERGENCY CONTROL CRITERIA
MODELED AS A k-OUT-OF-n SHUTOFF SYSTEM

Nobuoto NOJIMA and Hiroki KATO

A “k-out-of-n shutoff system” has been defined in order to examine the property of emergency control criteria of
city gas supply based on seismic monitoring. The functional fragility function describing the probability of shutoff in

a service block in terms of observed spectral intensities within the block was developed for emergency shutoff of city
gas in the 2011 off the Pacific coast of Tohoku Earthquake. System properties of k-out-of-4 systems (k=1,2,3,4) were
compared and clarified. The bootstrap simulation adopting replacing / non-replacing resampling was performed to
generate 10,000 samples of k-out-of-n shutoff systems. Average and standard deviation of shutoff ratio obtained from
the entire samples provide useful information for management of shutoff activation.
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