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RESEARCH INFORMATIOli LEITER flB ON THE FRANTIC 
C~PUTER CODE 

Th1 s memorandum tnnsm1ts the results of completed research on the 
develoi:rnent of the FRANTIC computer code to calculate system 
unava11&b11it1es. The work ~s perfoniled 1nterna11y by the 
Probabilistic Analysis Branch. Attache<.f please find a copy of the 
F'RAiiTIC user's manual (NUREG-0193} and a paper (pr1nter's copy) desC1"'1b1ng 
the FRANTIC code which 1s to be published 1n the October 1ssue of the 
JEEE Transactions on Reliability. 

The FRANTIC code calculates the instantaneous, time dependent 
unava11ab11ity of any systen model (such as a fault tree or block 
diagram}. The testing models 1n FRANTIC. Ire more detailed and more 
realistic than 1n other evaluation codes: test downt1mes, test 
inefficiencies, and test-caused failures are 1ncorporated to allow 
comprehensive surveillance testing evaluations to be perfon»ed. 
The calculations can be of either an absolute or relative nature. 
Standard quantitative evaluations can also be performed w1th FRAHTIC 
where or1ly designs and component hardware are evaluated. Extensive 
plots can be produced for reporting purposes. . . . 

• EVALUATION AND APPLICATIO!-i 

The enclosed FRANTIC user's rr.anual. which describes the methodology 
- and code uti11:at1ons, ha~ been reviewed by the Offices of iiuclear 

Reactor Regulation, Standards Development. and Inspection and Enforcement. 
The FRA.~TIC methodology has also had pe€r review befor~ acceptance for 
publication 1n the IEEE. Trar.sactions on Re11ab111ty. 

As an axample application of FRA~.~IC. the IEEE article and user's 
manual describe an evaluation 1n which test intervals are optimized 
for the aux-feed syster.: analyzed in WASH-1400. By testing the 
turbine pump iVf:ry 60 days and Ly staggering this test between the 
dfesel tests, the average system unava11ab111ty is decreased by a 
factor of 23 as ccxnpared to the no~-stagger~d case f n which the pump 
1s test~ every 30 days. Furthermore. the: maximum 1 ns tantaneous 
unava1lab1l1ty of the syster.i 1s also reduced by a factor of 43. Th1s 
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u:Mp1e Sho\·:s the 1inportant effect of stegger1ng tests not only w1th1n 
e 1ubiystern (b!tween d1esels) but ~cross subsysttfTl' 1n the ssme acc1dent 
sequence (pump tes~ between d1ese1 tests). Thest results 1110 indicate 
~hat less t~st1ng can be perfonile<! (60 day intervals versus 30 day 
intervals for the pump), 1f the te:;t1ng scl1~s are optimized. 

Tiie FRAi,1IC code has potenthl s1gn1ficant app11cat1on 1n eva1uat11ig 
technical s~1f1cat1ons on testing and allowed do.mt1mes. The 
~aluat1ons can be of a generic nature or car. be applied to ipecif1c 
plant syst811s 1f applicable data are available. s~s1t1v1ty analyses 
t.011 als.o be performed to evaluate detailed t~t pt""O~ttes. FRANTIC 
also has pvtentiel use 1n assessing the system impact of ccinponent data 
co11ectea througt1 hPRDS. The develo~nt of systan models and further 
analysis of data will allow w1d2r app11cat1ons to be evaluated and to 
be r~v1~ for pract1c1l ut111!1t1011. · 
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