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© 0|l A0 CIXE YRR B3 AAHO| ATEQO QTASS
HI57| Sigk 21019l NUSCRT} 0| X &5}7| ©{gh 79! NuSRS7} FIA| =

UALE.

*  NuSRSO|A{= NuSCRZ HAN| = 2FAIS EH Ol 27-HUM HASH| 8
8l Quick Check ZE2 AtE3}IRULE

« 7|Z& Quick CheckZ& 7§ M35} Quick CheckerE K| A|SHC}.
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2.1 NuSCR

- CXE AXE E2 A|AHQ AZEQO @FAIESZ FHASH7| fet 210
o|C}.

« SCR(Software Cost Reduction)= 22t A10{ O|LC}.

« APR-1400 RIXZE HSA|AHIO AZEQ|Y T2 EEIRYS 7HES=0| AFR
E[RALCE.

« NuSCRZ A El M= 02 7e| FOD=Z FAEICt

« FOD(Function Overview Diagram)
- LWEE 79| BAE R PRE EHBICL
— L E =2 Function variable node, Timed history variable node, History variable
node, input node, output node £ O|F0{ N RULC}.
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2.1 NUuSCR - Function Overview
Diagram(FOD)

input node

function variable node —
SDT(Structural Decision Table)

history variable node -
FSM(Finite State Machine)

timed history variable node -
TTS(Time Transition System)

transition
output node
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1.5G1_LO_FLOW_Ptrp_
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¢1_LO_FLOW_Ptrp_jrog
| Trip_ o

461_LO_FLOW_Val_Qut
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PG 1_LO_FLOW_Trip_gP

b 1_LO_FLOW_Ptrp_Uogic
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2.1 NuSCR - Structural Decision Table(SDT)

Oxd A&
QdH=s +=
XU 7|=
St ZAC| ®/AHAZ 7|=2tL}. (T(true), F(False), -(Don't Care))
@AHF 7=
o HEo| Ll FEE 7|=TtLt
Conditions 1 2 3 9
£ 561 L0 FLOW Val Out > k SG1_LO FLOW PV Max

£ VAR OVER PWR Val Out < k VAR OVER PWR PV Min

Action 1 2 3
f 5G1_LO FLOW _FV Err := true

f_3G1_LO_FLOW_FV_Err := false

L]
L]

R 2

L]
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2.1 NuSCR - Finite State Machine(FSM)
Timed Transition System(TTS)

© Z=7| el e
2 transition

® transitionQ]
@ transitionQ]
® transition2]

[k_LO_PZR_PRESS_Trip_Dly, k_ LO_PZR_PRESS_Trip_Dly]

7 f LO_PZR_PRESS_Val_Out <
k_LO_PZR_PRESS_Trip_Set /

th__LO_PZR_PRESS_Trip_Logic .= true

« TTS= FSMO|| A|ZEZRZAO| Q= transition

02 B =
ol Y rN
v
N

i
abi
N
ot

th_LO_PZEREESS Trip_Nogic .= false

Waiting

f_LO_PZR_PRESS Wal_Out <
k_LO_PZR_PRESS_Trip_Set

f_LO_PZR_PRESS “Wal_Out ==
k_LO_PZR_PRESS_Trip_Set +
k_LO_PZR_PRESS_Trip_Hyst f
th_LO_PZR_PRESS_Trip_Logic :

[ [k_LO_PZR_PRESS_Trip_Dly, k_LO_PZR_PRESS_Trip_Dly]
f_LO_PZR_PRESS_Val_Out =
k_LO_PZR_PRESS_Trip_Set /
th_LO_PZR_PRESZ_Trip_Logic :=true
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2.1 NuSCR - NuSRS

 NuSRS&= NuSCRe| 2t 8l A== 2|5t = 0|LC}.
— B HAUAS SHA NuSCRAHO|E NuSCRtoSMVE E£3510{ SMV model checker
of ¢ Q0= X522 = HEIoC]
— NUuFTAZ 0|&35}0] Software Fault TreeE A SHC}
* Quick Check 2= NuSCR=S HA Ol 2™ HAFSEC]

m [ HuSRS Editor 2.0 - D:\My Documentsiworkspace\NuSR$2.0-2007123018P-20051019 Final Verification.xml = 7 i i 7 2l
i

File Edit View Window Verification Help

m [ zalal ml [ Tale lmmlel \;ﬂ_eu\@\\”\_)\\uc‘yuﬁng| |H‘E| @
=]

( [ Type Window |l Console Window | [#] Quick Check of Root x

Error At Root, Node I_VAR_OVER_PWR_Val_Out_i has no transition.
Error At g_BP, Node h_VAR_OVER_PWR_Int_SP has no transition.
Error At g_TEST_SEL, Node f_PT_Gen has no transition.

Error At g_TEST_SEL, Hode f_BS01_MT_Query has no transition.

Error Atq TEST SEL, Nodef OB MT Query has no transition.
4 |

¢ [J TemplateNumber
7
¢ 3 Input / -
[ £_LO_SG1_LEVEL_PV: boole: %
[ f_LO_SG1_LEVEL_MT_val: b / =
[} f_LO_SG1_LEVEL_AT_Val: b [«1 [ 1 I D]
[} 7_LO_SG1_LEVEL_PT_Val ‘b [ [ Type Window [l Console Window | [FZ] Quick Check of Root X \ (3]
D)0 SG1LBVEL T Quen | |t Node VAR _OVER_PVIR_Val_Owt_ihas no transiton -
DyrLo sat LEvEL P Queny |0 T g_BP, Node h_VAR_OVER_PWR_ =
Error At o_TEST_SEL, Node f_PT_Gen has
. |l|[Error Ata_TEST_SEL, Node f_BSO1_MT_ L
|} ||Error Ata TEST SEL.Nodef OB MT Qu on. =]
» 4« I LN
=4
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2.2 Constraint Satisfaction Problem(CSP)

© 012] 4Ol 40| U HL, 2 40| A Ho| B+ Uk BRE
X 2 o|C
K- L=

Hefatgtsol MLz O|F0{ A AL

© NUSCR B S 2t %410] SAI0| M| & 4 Uil 7ISSHYCHR, FIAIE:
Ao 2H7F QICkn BEE 4 Ur)

« CSPZ ol|45t”7| & dll CSP SolverE 0| &5} L.
— Quick Checker0j|A] CSP Solver 2t0|E2{2| & AtES}IRLY.
- ZUFRL B0 R E HASH| 2o AHESIRAL
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2.2 CSP 0

n_variable 1 =1
n_variable 2 <1

-6 < n_variable 1 < 5
-3 < n_variable 2 < -1

©®» WO

n_variable 1 = n_variable 2

CSP Solver2 AA}

10
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3.1 NuSCR AAY|A 1245ljofF & A
- FOD

Hy LEQF Z8H L E= M= O|F0| ZO}0of oHCt.

UEs o= UEA B L EQF AZAL|O AO0{0F SHCL.
— Quick Checkeroj Al 7§
Olgd LEQt =3 LI XX A0| £|H

C}

input_1

input_2

> output_1

output_3

|

———>  transition

OO HFws
|28 v



http://cse.konkuk.ac.kr/

3.1 NuSCR HA}O||A] 1 2{s}ioF &t A

- FSM, TTS

& El= HEEA| transition@ 2 HZAO0| £|0] R/LO{OfF SFCt
O|S0| &= ME{7I 27l O]t /IS ™ OF =LY

ojzo zct P
6 ' —» transition
O =
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3.1 NuSCR A0 Al D Edsjjof & ™
FSM, TTS
« OlLIO| HEHOAM HZAE transitionQ| Z=710| A2 Z+0| §l0{Of St}

— OFL}tO| transitionO] ASHE|7| QIS ASHE|= transitionQ| ZZ10| &, LIHX]
transition?| =742 7{%l0|0{ O} StLCt.

ZH0| N2 SA0] B B o=
: ' transitionO| *'%le|010F ol=X| & =~ SQiC}t
n variable 1>5/

n_variable 2=4 ‘

n_variable 1> 2|/

n_variable 2=3
start end

— transition

O
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| inverseS SfL}O|

ol &2 - FSM, TTS

A= AL StLIO| transitiono| =S,
CSP Solver2 A ALSHL}

(@)
=]
case® =11

Case 2

I(n_variable 1>5)

Case 1

n_variable 1> 2

n_variable 1>5

I(n_variable_1 > 2)
‘ CSP Solver Library

Case 2

Case 1

I(n_variable _1>5)

n_variable 1>5
n_variable 1> 2

I(n_variable_1 > 2)

14
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3.1 NUSCR ZAAFO| A T148lioF & =
- FSM, TTS

n_variable 1>5/ .
n_variable 2 =4 true2}™ L}HX| transitionO| falseZ}
X o8z @5
n_variable 1>2/
n_variable 2=3

start

— transition

O xa
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3.1 NuSCR ZAFO|A{ T1243joF & A

- SDT

o

+ 2 70| A/AR0| T3 BS0| Hsyof SiC},
- X0 dojg = A= B= 2Oteo] 47 (TN(TR.FENER)S 7[E22 =4
/AU =eh2 7|=dHK| 2 ERE AAIGHRILE
— Of2io| oo A (CL,C2)2| (FF), (TT), (ETE 7|=05tK| HEALCt
- XS 7|=01K E2 BRE AASHRILE
- X9 3RVt M=z 552 BR7F 8100F ot}
- =50 BES ZASHIULCH
— Ofgfo AN (TF)7F == 0|C ..
ef el offof| M (T.F)7F S =0|Ct Condition0| 2iC}
Condition ‘ 3
C1l n_variable 1>3 T T
C2 n_variable 2>3 T F F
Action 1 2 3
Al n_variable 1=6 O O
A2 n_variable 1=8 f

(¥ DEPENDABLE SOFTWARE
.Y LABORATORY

ActionO[ 27 O[AF
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3.1 NUSCR ZAFO| Al T 2{s}{ofF & A
- SDT

« U FEE sAY BEAZ = Sl ER0 Ao 2R 7 AL
- Clip C29| &/AHA S SAOf HEAZ & @l 87

g 4 girt. - c
Condition
Cl n_variable_1>3 T T F F
C2 n_variable 1>4 T F T F
Action

Al n_variable 1=6 O O

A2 n_variable 1=8 O O
T.F : True, False
O:d=s XH
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3.1 NuSCR ZAAtOf| A D230t st M

- SDT

« 2t RO H#/AHAO| E = U= BE R E casezZ &1 CSP Solver
library2 Z A}SECE,

Case 1

Case 2

Case 3

Case 4

n_variable 1>3

n_variable 1>3

I(n_variable_1>3)

I(n_variable_1>3)

n_variable 1>4

l(n_variable_1>4)

n_variable 1>4

I(n_variable_1>4)

‘ CSP Solver Library

Case 1

Case 2

Case 3

Case 4

n_variable 1>3

n_variable 1>3

I(n_variable_1>3)

I(n_variable_1>3)

n_variable 1>4

I(n_variable_1>4)

n_variable 1>4

I(n_variable_1>4)

18


http://cse.konkuk.ac.kr/

3.1 NUSCR ZAFO| Al T 2{s}{ofF & A
- SDT
« Cl=F C2=T(n_variable_1>4, n_variable_1<=3)g 420 20| 2rict
=3
Condition
Cl n_variable 1>3 T T F F
C2 n_variable 1>4 T F T F
Action
Al n_variable 1=6 O O
A2 n_variable 1=8 O O
C1C2: =
AlA2: d=

(¥ DEPENDABLE SOFTWARE
.Y LABORATORY

TF : True, False

O:

A5 X8
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3.2 Parser

* O] Quick CheckOM = F+Z1t ST 2= TESHA B
0 AASHALC
— O|F 3l &5t7| |sHA ZAtSH=
- XU A= ES
« JavaCCE 0|25} Parser
- = 8= GAISHRILC
— CSP Solver AFEE Q|8A TAlS
Solver Off 50| 7ts¢r HE 2 BH2tSHRICE
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3.3 Quick Checker - E£tAM

- FOD
— W L EZ Jt= Ydtransition0| e B2 E BAISIZCLE
« FSM, TTS
CH AlZHO] 2 X| B2 K| HAFSHRALY.

— TTSO|AM %|A A|ZFECH | 7+o| A
- AR EEHI AFEL 22 =5t HAAISHEILE
— 2} transition®| Z=Z40| #0|11 LIHX]| transitione| Z=Z40| AH Al 2l
= HsE HOtA S transitionO| A8 E = JU=X[E HAISHRICH
« CSP 54 20|23 2| & ArE3t0] HAISHRIL

« SDT
- Z2W|eFt B B8RS /lecteX], 85 875 7IEdt=XE AAtor ALt
- Z=AF9 FEHN HASF 2¥= 7=0or0 HAoULE
- 4 =0 #=20| 7|z 2 /A0 28 & 75 UHots HaS HOMM
ofld 7|=0| maSHAS BASIRAL

=
CSP ol 2 2t0[E2{2| & AIEot0| BAfSHALt.
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4. At A

« APR-1400 |XI2 HEo A|AHIO| T2 E EIQ HMEZS HAASt 0§ O| Cf.
e Q=EHLC T} oLl L EZ transition0] {2 X| U= AL SDTZF H|CH

Z J|E2ER=XC HF = MZE AL

E NuSRS Editor 2.0 - D:\My Documents\workspace\NuSRS$2.0-20071230\BP-20051019-Final-Verification.xml
File Edit View Window Verification Help

5 &

=8 Hierarchy Window

¢ (7 Root
o [Jg_BP

[ Quick Check Resuit.

th_PT_Start : Node Waiting_has no transition.

th_PT_Start: Node Waiting_: Unreachable from Initial State.

f_LO_SG1_LEVEL_Trip_Out: Condition consistency error in column 2.

th_Exec: Condition target(Init > MT_Query), ID time_1 is not exists in Variable.

th_Exec : Condition target(Init > AT_Query), D time_1 is not exists in Variable.

f_ LO_PZR_PRESS_Trip_SP: Completeness error in condition. Heeded : [F]

f LO_PZR_PRESS_Trip_SP: Action targetirow(1)), ID f_LO_PZR_PRESS_Int_SP is not exists in Value.
f_VAR_OVER_PWR_PV_Err: Condition consistency error in column 2.

v X

Description Window

¢ (=7 Roat
9 [ Descriptian
[yBPooooosec
9 [J TemplateNumber

0O __POWER_A ‘!/u
¢ 3 Input .; o
[} 1.LO_SG1_LEVEL_PV: boole _POWERIT fhut
[} 7.L0_SG1_LEVEL_MT Val:b

h_SG1_LO_FLOW_Int_SP
h_SG1_LO_FLOW_Int_SP

h_SG1_LO_FLOW_Int_SP

h_SG1_LO_FLOW_Int_SP

[]

n_SG1_LO_FLOW_Int_SP:
n_SG1_LO_FLOW_Int_SP:

n_SG1_LO_FLOW_Int_SP:
h_SG1_LO_FLOW_Int_SP:

h_SG1_LO_FLOW_Int_SP:
h_SG1_LO_FLOW_Int_SP:

Condition target(Normal -» Max_Rate_Over), ID1_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.
Condition target(Hi_Limit ->Max_Rate_Over), IDf_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.
Condition target(Lo_Limit > Max_Rate_Over), ID f_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.
Condition target(Max_Rate_Over > Max_Rate_Over), ID f_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.
Condition target(Hi_Limit -> Normal, ID f_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.

Condition target(Max_Rate_Over > Normal, ID1_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.
Condition target(Lo_Limit > Normal), IDf_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.

Condition target(Normal > Normal), ID f_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.

Condition target{Normal > Lo_Limit), ID{_$G1_LO_FLOW_Val_Out_t1 is not exists in Variable.

Condition target(Normal > Lo_Limit), ID{_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.

4 ] Il I

[} 1LO_SG1_LEVEL_AT_Val: b

[ 7.10 561 LEVEL PT val:n [% Tyve Window [ Console Window | [¥] Quick Check of Root %

[ f_LO_SG1_LEVEL_MT_Query

Error At Root, Node f_VAR_OVER_PWR_Val_Qut_i has no transition.
b ffLO*SGtLEVEL*PT*u”EW_ Error Ata_BP, Node h_VAR_OVER_PWR_Int_SP has no transition.
D 1_LO_SG1_LEVEL_AT_Query: Error At g_TEST_SEL, Node f_PT_Gen has no transition.

[ 7 Mod_Err- boolean Error Atg_TEST_SEL, Node f_BS01_MT_Query has no transition.

[4]

Df_LO_SG1_LEVElL_OD_Elwl_Iﬂlz [r‘rormu TEST SEL. Nodef OB MT Query has no
» [ Il

LABORATORY

]}mm NuSRS(Quick Check)

Quick Checker

25
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A3 =l Quick Checker
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2LFE R y[ES
transition i & 11
HOlE|X| Qe ws 66
RI|MEZEE ZYE 2 8 2

———
) DEPENDABLE SOFTWARE
y LABORATORY

o8 8¥ TH4
transitiong! & 11
YO K| b2 H= 66
R UEHZREH EEY = QS 2
0| Y= 5 1
Completeness L& 14
Consistency 2 = 18
26
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* Quick Checker
— 7|& Quick Checko| 7| 5& E2t5tFLT.
. TTS, FOD, SDT, FSMO| ZHAIH Q| = BFAHSIR LY.
— NuSRS7} X|&l5l= 7| & ¢l NuSCRtoSMVE 0|23t B & XZ 1t NuFTAZ O|&
ot Ot 2M = 2|3l NuSCR specification?| Completeness?} Consistency=
Qﬂﬂﬁﬁf-

 CSP SolverE 0| 870t0] HAlStE 7|52 E2t2 0| d0|Ct

ABLE SOFTWARE 2 7
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