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Abstract The software of the nuclear power plant digital control system is a safety—critical

system where many techniques must be applied to it in order to preserve safety in the whole system.
Formal specifications especially allow the system to be clearly and completely specified in the early
requirements specification phase, therefore making it a trusted method for increasing safety. In this
paper, we discuss a systematic method, which generates PLC-based FBD programs from the
requirements specification using NuSCR, a formal requirements specification method. This FBD
programs takes an important position in design specification. The proposed method can reduce the
possible errors occur in the manual design specification, and the software development cost and time.
To investigate the usefulness of our proposed method, we introduce the fixed set-point rising trip
example, a trip logic of BP in DPPS RPS, which is presently being developed at KNICS.
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Cond_b and not Cond_d
/th_X_Trip := 0

Waiting

Cond_a : f_X >= k_X_Trip_Setpoint

Cond_b : [ k_Trip_Delay, k_Trip_Delay ] (f_X >= k_X_Trip_Setpoint and h_X_OB_Sta = 0)
Cond_c : f_X < k_X_Trip_Setpoint — k_X_Trip_Hys

Cond_d : f_X_Vvalid =1 or f_Module_Error = 1 or f_Channel_Error = 1)

ép_By \

Cond_c and not
/ th_X_Trip :=

Cond_d
[ th_X_Trip:=0
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Cond_a
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Normal

not cond_a
and not cond_d

Cond_d
/th_X_Trip =0

Cond_d
/th_X_Trip =0

not Cond_d
/ th_X_Trip :==1
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not { Cond_d
or (Cond_c and not Cond_d) )
/ th_X_Trip := prev

Cond_b and not Cond_d
/th_X_Trip :=0 Cond_c and not @6nd_d

not { Cond_d /th_X_Trip :=

or (not Cond_a and not Cond_d)
or (Cond_b and not Cond_d) )

/ th_X_Trip = prev
Cond_d
/th_X_Trip =0

Cond_a
and not cond_d \
/ th_X_Trip = prev

. not ( Cond_d|
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/ th_X_Trip := prev Cond_d

th_X_Trip :==0

Cond_d

/ th_X_Trip = 0 not Cond_d

/ th_X_Trip =1

not (not Cond_d)
/ th_X_Trip := prev

Cond_a : f_X >= k_X_Trip_Setpoint

Cond_b : [k_Trip_Delay, k_Trip_Delay] (f_X >= k_X_Trip_Setpoint and h_X_OB_Sta = 0)
Cond_c : f_X < kK X_Trip_Setpoint — k_X_Trip_Hys

Cond_d : f_X_Vvalid =1 or f_Module_Error = 1 or f_Channel_Error = 1)
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1. Preprocessing i)art
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3. Sfate-variable processing part X
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Partial execution order 1: (1—5)

Partial execution order 2: (2—3—05)

olglg FEAQ &4 A FHAA WAE 1
Y& o, HA FODo| g 7153 43 A4 v
2o =E 49 EgFo|EE o= A A=
] =

Execution Order 1: (Y&)—1—-2—-3—-5—(4)—(&%)

Execution Order 2: (98)—2—1—3—-5—(4)—~(&9)

R
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