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KNICKS? KNICS.KNICKS? KNICS.

Instrumentation and Control System for Nuclear 
Power Plants

Similar system, Wolsung SDS2, currently in service
Since ~1996

All requirements were documented in tabular notation (SCR)

Software subject to rigorous safety analysis (and 
government approval)

RLL-based
Analog

PLC-based
Digital
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NuSEENuSEE and KNICSand KNICS

NuEditor
Korean/English
Specification
Traceability and 
Inspection Support

Function Block Diagram
(FBD)
Generation and Analysis

Configuration
Management
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NuSCRNuSCR / / NuEditorNuEditor

Customize SCR to effectively reflect Customize SCR to effectively reflect 
characteristics unique to nuclear characteristics unique to nuclear 
engineering domainengineering domain

““tablestables--alwaysalways”” notation is difficult to read notation is difficult to read 

(to domain experts) when documenting (to domain experts) when documenting 
timetime-- and stateand state--dependent requirementsdependent requirements

NuEditorNuEditor supports graphical editing and supports graphical editing and 
formal verification of formal verification of NuSCRNuSCR
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NuSCRNuSCR

Function Overview DiagramFunction Overview Diagram

Function VariableFunction Variable

History VariableHistory Variable

TimedTimed--history Variablehistory Variable
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Function Overview DiagramFunction Overview Diagram

f_X

f_Module_Error

f_Channel_Error

f_X_OB_Ini

f_X_Va
lid
1

th_X_Pretrip
4 th_X_Pretrip

th_X_Trip
5 th_X_Trip

f_X_OB
_Perm

2

h_X_OB_Sta
3 h_X_OB_Sta

f_X_OB_Perm

(a) Function overview diagram

: Input or output
  node

: function node

: history node

: timed-history node

: data flow

< Legend >
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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_Valid  = 1  or f_Module_Error = 1  or f_Channel_Error = 1)

Waiting Normal

Cond_a
and not cond_d

not cond_a
and  not cond_d

Trip_By
_Logic

Cond_c and not
Cond_d
/ th_X_Trip := 1

Cond_d
/ th_X_Trip := 0

Cond_b and not
Cond_d
/ th_X_Trip := 0

Cond_d
/ th_X_Trip := 0

not Cond_d
/ th_X_Trip := 1

Trip_By
_Error

Cond_d
/ th_X_Trip := 0

(b) Timed history variable node defined by TTS
for th_X_Trip

No_OB
_State

OB_Sta
te

f_X_OB_Perm = 1
and f_X_OB_Ini = 1 /

h_X_OB_STA := 1

f_X_OB_Perm = 0
/ h_X_OB_STA := 0

(c) History variable node defined by FSM
for h_X_OB_Sta

(d) Function Variable Node defined as SDT
for f_X_Valid
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NuSCRNuSCR SemanticsSemantics
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NuEditorNuEditor
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(property)

(SMV Input Generation)

(SMV Model Checking)

Formal Verification Support
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Tool Demonstration…
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Contributed in learning that initialization algorithm was missing !!!

SRS Rev.00 SRS Rev.01

NuEditorNuEditor ““In ActionIn Action””
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Found inconsistent

use of variables

Detected ambiguities in

Algorithms

(incomplete specification)
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Features and Future Extensions Features and Future Extensions 

* Comparison of features against Statemate MAGNUM

Simulation
Code Generation

Reports Generation

I know… Not yet…

Grapghical Editing
“Sensible” static checks
Model Checking Support
Reasonable PM support

Me too…

Test Case Generation
Fault Tree Analysis

FBD Refinement Verification

Stay tuned…

Function Block Diagram 
Synthesis

Can you do that, huh?
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ConclusionsConclusions

Nuclear engineers like Nuclear engineers like NuSCRNuSCR and and 
NuEditorNuEditor

Obvious. They are partners.Obvious. They are partners.

Applicable to other domains with similar Applicable to other domains with similar 
characteristicscharacteristics

RealReal--time, embedded, processtime, embedded, process--control, control, 
reactivereactive

“One investor at a time.”


