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KNICKS? KNICS.

m [nstrumentation and Control System for Nuclear
Power Plants

RLL-based PLC-based
Analog Digital

m Similar system, Wolsung SDS2, currently in service
m Since ~1996
s All requirements were documented in tabular notation (SCR)

s Software subject to rigorous safety analysis (and
government approval)




= and KNICS

NuSEE.

MUSEE allows wou to evaluate, analyze, design, implement, and
marsge safety-crtical software system s Thiz integrated environ-
mernt guide s you to excute each subsystem of NUSEE. MUSEE
conz s of MUSISRETIE waluation), MUSRE S(Analysis], MusSDE
[(Design), MusCM{Configuration Management), etc.
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Korean/English : : Configuration
Specification NuEditor '(:’_ngg'on Block Diagram Management

Traceability and

X Generation and Analysis
Inspection Support




NUSIGRVAINT

=altor

m Customize SCR to effectively retlect
characteristics unigue to nucliear

engineering domain
m “‘taples=always” notation

IS diificult to read

(tor domain expernts) wWhen documenting
time= and state—=dependent reguirements

m NUEdItor supports graphical editing and
formal veritication of NUsCR




NUSCR

=Unection Overview: Diagram
=URction Varianle

HisStony Varlable

n [Imead—nistory Varanle




Function Ovenview: Diagram

f Module Etrror

f Channel_Error

f X OB Perm

th_X_4Pretr|p th_X Pretrip

(@) Function overview diagram
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<legend >
: Input or output
node

: function node

: data flow

- history node

: timed-history node




Cond_b and not Cond_c and nor

Cond_d
/th_ X Trip:=0

Cond_d
\ /th_X Trip :

Cond_a
and not cond_d

-

>
not cond_a Cond_d

and not cond_d /th_X_Trip:

Cond_d
[th_X_Trip:=0 not Cond_d
/th_X_ Trip :

f X OB_Perm=1
andf 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

Condiions
B MM <= % <= k¥ _hAx

Actions

f_x=_%alid =0
f_x=_alid i= 1 =

(d) Function Variable Node defined as SDT
for f_X_ Valid

Cond_a _f X>=k X Trin_Setnaint

Cond_c mT_X<K_XZTHip_Setpoint - K_X_Trip_Hys
Cond d: f X Valid =1 orf Module Error =1 orf Channel Error=1)

Cond_b || [ k_Trip_Delay, k_Trip_Delay ] [f X >=k_X_Trip_Setpoint and h_X_OB_Sta = 0)

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




NUSCR Semantics
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NUEdItor

MuEditor : Graphical User Interface (GUI)

MNUSCR Formal
Requirements

Formal Specification
Support

Formal Verification
Support

M Specification Editor

SMV input
GGenerator

Consistency
Completeness
Checker

XML
GGenerator

Model Checking
(SMV)

Theorem Proving
(PVS)
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—ormal Veritication Support

property)

Brop Miew Goto Histery Abstraction
Browser | Properties | Results | Cone | Using | Greups

(A3 (=[FROM _LOGIC-TO-TRIP_BY_ERROR-aken & |
(AG (~(FROM-NORMALTO.TRIP_BY_ERROR- sken &\FROMNORMAL TOWATTING-ta. tue

user e1

(SMV Input Generation







=aditor “ln Action”

SRS Aoy 00 et : SRS Fov 01

Contributed in learning that initialization algorithm was missing !!!




5.3.4.2.1 Hlwz=el Z=2HdA RS F2IAIE

= RS AIE AR
FHD A ATIP HEA &
= B ATIP A8 &
FHE C ATIP HAAHM M=o
AT A=

100BP

TOBP

WZ)EE‘KHUGE\QTFJ{U

102 FEAEl

THE" ZHA.
SIHIEIER XAl

18) BEH==Zbe

1THHIEEAA -

AlEH ==

AR Zr

AD B AEZAE 2R
=2 A=A

HHEAM RBIASE S DCH-

FHEEAE R TAZSHME HiaEz2 Z2MMH AISF7AEHE A6 2 H
2 2P0 (M ESE BAMAINE AAE 2IN0 2HCE 0 AN
TZANE X BAEEHMs HRZ2AZZHMETE MIUIFSIINCN)
& OIZctol 2 AEPLe HAR R 3R SW=CL AEAE A G
AZETHAME SRYE MY A 23R 0SSN O DL SRGE
WSl AEUE WES 2280 .

ASEQ DHEH YazE MEST AN YIRCE A5 NBHUE E
SEINSCH 2 A0l DO BCL DSET DILIRE MELD AN
AELE S8 WIRISE CHa X JCH.
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i genption

Ik,
TIN_CH_ALTO_TEST_RD
_BF_P 5T,

‘Vahe Encoding

0 Tati:
Condifuns

{F_IN_EH_AITD_TEST Rl = b IN_CM_AUTO_TEST_RE_o6 ) and (_6P1L_PPl_TLST R =1}

1 FIN_CH_ATO_TEST RD = b, IN_OH_ALTO_TEST RO on ) and [ F_BFL_PRE_TEST N3 =2}

[ 1_IH_CH_ATE_TEST R = b, IN_CH_ALTO,_TEST _AD o ) el [1_EPL_PRE_TEST M= 3

A F_IN_CH_AUTO_TEST RO = k_IN_CM_ALTO_TEST_AD_on ) and {{_BPL_PRE_TEST NG =4 )

{F_9_CH_AUTE_TEST B m k. [N_CH_AUTO,_TEST_RD _on ) and (F_B1_PRE _TEST b= &)

(F_IR_CH_AITD)_TEST Rl m it _[N_CM_AUTO,_TEST_RD_an 3 and [ 1_BP|_PRE _TEST_Mbm &)
Actiorrs

Found inconsistent
use of variables

Detected ambiguities in
Algorithms
(incomplete specification)




Features and Future

Me too...

=xtensions

Grapghical Editing Simulation
“Sensible” static checks Code Generation

Model Checking Support Reports Generation

Reasonable PM support

| know... Not yet...

Function Block Diagram

Synthesis

Stay tuned... Can you do that, huh?

* Comparison of features against Statemate MAGNUM




Conclusions

m Nuclear engineers like NuSCR and
NUEQItor

m Obvious. They are partners.

m Applicanle to other domalns With similar
characteristics

m Real=time, embedded, process—control,
reactive

“One Investor at a time.”




