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Abstract

Nuclear power embedded protection systems is a typical safety-critical system, which
detects its failure and shutdowns its operation of nuclear reactor. These systems are very
dangerous so that it absolutely requires safety and reliability. Therefore nuclear power
embedded protection system should fulfill verification and validation completely from the design
stage. To develop embedded system, various V&V method have been provided and especially
its design using Formal Method is studied in other advanced country. In this paper, we introduce
design method of nuclear power embedded protection systems using various Formal-Method in

various respect following nuclear power plant software development guideline.
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SCR DPPS DPPS
SCR SPIN (state explosion)
name Initial Class Discription
input_a Fase | Monitored A input
input_b False | Monitored B input
input_c Fase | Monitored Cinput
input_d Fase | Monitored D input table 1
bypass False | Monitored bypass signa input_a, input_b, input_c, input_d
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bis out_ a| Fase | Controlled Bistable B output
bis out a| Fase | Controlled Bistable C output true . bypass bypass
bis out a| Fase | Controlled Bistable D output true
Coin_out | False | Controlled Coincidence output
1 Table BISTABLE false
bis out_a, bis out b, bis out c,
if (input_* and (not bypass)) bis out_d BISTABLE
then bis_out_*=true
// bis_input_* bypass false bypass false
// input_* true true . coin_out
COINCIDENCE bis out
if (not (((bis_out_a=FALSE) and (bis_out_b=FALSE) and 2 true
(bis_out_c=FALSE) and (bis_out_d=FALSE))
or ((bis_out_a=TRUE) and (bis_out_b=FALSE) and true . controlled variable <
(bis_out_c=FALSE) and (bis_out_d=FALSE)) 2> . gate  mode class table <
or ((bis_out_a=FALSE) and (bis_out_b=TRUE) and
(bis_out_c=FALSE) and (bis_out_d=FALSE)) 3>
or ((bis_out_a=FALSE) and (bis_out_b=FALSE) and
(bis_out_c=TRUE) and (bis_out_d=FALSE))
or ((bis_out_a=FALSE) and (bis_out_b=FALSE) and 6.2. SPIN
(bis_out_c=FALSE) and (bis_out_d=TRUE)))) SPIN[9] AT&T Bl 1995
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#define p4 (input_a NEW==FALSE && input_ b NEW==FALSE &&
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module DPPS:

input A_NOR, A_ERR,;
input B_NOR, B_ERR;
input C_NOR, C_ERR;
input D_NOR, D_ERR,;
output SYSTEM_TRIP;
output SYSTEM_RESET;

loop
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A_ERR/BIST_ERR,
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A_ERR_O/BIST_ERR_0]
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C_NOR_O/OTH_NOR _2,
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B_ERR/BIST_ERR,
B_NOR_O/BIST_NOR_O,
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