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2.1 NuSCR
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# FOD, FSM, TTS, SDT ‘s .= o] Fo#] vf. 1
1 & KNICS RPS(Reactor Protection System) BP
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WAE7] 993 FOD & BolFa Jus]. ‘gt I+
=EE UEhlE AFARRA FOD 9 o gkl #
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ofRt Trip dElE doZd & AsS v

1_VAR_OVER_PWR_Val_Out >
VAR OVER_PWR_Trip_SP |
th_VAR_OVER_PWR_Trip_Logic :=k_FALSE

o

)

tlo

> rre

|

i

o
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1_VAR_OVER_PVVR_Val_Out >
VAR OVER_PWR_Trp_SP
th_VAR_OVER_PWR_Trip_Logic = k_TRUE

Iy, K_VAR_OVER_PWR_Trip_DIy]

T_VAR_OVER_PVR_Val_Out <=
_VAR_OVER_PWR_Trip
K_VAR_OVER_PWWR _Trip_Hyst |
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Conditions 1 2 3

£_SG1_L0_FLOW_Val _0ut > k_SG1_LO_FLOW_EV_Max

£_VAR_OVER_EWR_Val_Out < k_VAR_OVER_FWR_EV_Min

Action 1 2 3
e

£_SG1_LO_FLOW_PV_Err := tru:

£ SG1 L0 _FLOW PV Err := false

9 3f SGI_LO FLOW PV Err ol tidk SDT
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@  n_variable 2 < 1;
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complex_condition o 2 RE AZ3t) action_stmt =
2 complex_condition & ZFE A ZEE THoZE
Howw /5% Base] BRe washeA 1A
ikl FEA IDE W o] Fo] ™, Number
= &4} true, false = 22X & 9 n] 3kt

action_stmt := assign_stmt, {*;’, assign_stmt} | *;’ |;

assign_stmt := ID, “:=’, complex_condition;

complex_condition := logical or_exp;

logical or exp :=logical and_exp, {‘|’,
logical and exp};

logical and_exp :=equality_exp, {‘&’, equality_exp};

equality exp := relational _exp, {(*="|!="),
relational_exp};

relational_exp := additive_exp, {(‘<’|">’|"<="]>="),
additive_exp};

additive_exp :=multiplicative_exp, {(‘+’|’-°),
multiplicative_exp};

multiplicative_exp := unary_exp,{(‘*’|’/’|’%’)},
unary_exp};

unary_exp :=( [), primary_exp;

primary_exp := Number|’true’|’false’|ID|
(’(‘,complex_condition,”)’);

El ‘ls'v

1% 11 EBNF
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Diagram = FOD, FSM ©| Diagram JEH|Z UERd 5=
JE ARE zr3 9 o™, Variable & NuSCR ¢ W
FARE YERAY. Transition a2~ dutdel A
o]2 UE™ FSM Transition Z#2~E FSM ¢ #
o]Z yEdtl NuNode & FOD 9|4 & 4 JdE =
ZE5S YE M, IONode & ¢4&8S YE+= =&

o|t}. RefNode &= FSM, SDT, FOD %9 R4S el

= ==0]9, NuSpec ¥ 1:1 -3¢t} FSM 2 FSM
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— 11
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Al2'le] X2 EENY] WAE NuSCR o=z 7]&3
A Al (g_BP)E 7Atsted o] Quick Check ¢ FAT
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[0 Type Window [ Console Window | (] Quick Check of Root x 5
Error At Root, Node f_VAR_OVER_PWR_Val_Out_i has no ransition. -
Error Atg_BP, Node h_VAR_OVER_PWR_Int_SP has no transiton.

Error Atg_TEST_SEL, Node |_PT. |

Error Atg.

SEL, Node f_BS01_WT_Query has no transition.
Error Atg_TEST_SEL, Node f_OB_MT_Query has no transition.
Error At th_LO_SG1_LEVEL_Trip_Logic, Transition Normal -> Waiting, Condition - Undefined Variable : k_LO_SG1_LEVEL Trip_Set

Error At th_LO_SG1_LEVEL _Trip_Logic, Transition Waiting > Normal, Condition - Undefined Variable : k_LO_SG1_LEVEL Trip_Set

Error Atth_LO_SG1_LEVEL Trip_Logic, Transition Waiting -> Trip, Condition - Undefined Variable : k_LO_SG1_LEVEL Trip_Set

Error Atf_LO_SG1_LEVEL_PV. ndition Row : 1 Col :0 - Undefined Variable : k_LO_SG1_LEVEL_PV_Min

Error Ath_VAR_OVER_PWR _Int_SP, Transition Lo_Limit -> Max_Rate_Over, Condition - Undefined Variable : k_VAR_OVER_PWR_SP_Lo_Lim
Error Ath_VAR_OVER_PWR _Int_SP, Transition Lo_Limit -> Normal, Condition - Undefined Variable : k_VAR_OVER_PWR_SP_Lo_Lim

Error Ath_VAR_OVER_PWR _int_SP, Transition Normal > Hi_Limit, Condition - Undefined Variable : k_VAR_OVER_PWR_SP_Hi_Lim

Error At h_VAR_OVER_PWR_Int_SP, Transition Normal > Hi_Limit, Action - Undefined Variable : k_VAR_OVER_PWR_SP_Hi_Lim

Error Ath_VAR_OVER_PWR_Int_SP, Transition Max_Rate_Over -> Hi_Limit, Condition - Undefined Variable : k_VAR_OVER_PWR_SP_Hi_Lim
Error Ath_VAR_OVER_PWR _Int_SP, Transition Max_Rate_Over > Hi_Limit, Action - Undefined Variable : k_VAR_OVER_PWR_ u
Error Ath_VAR_OVER_PWR_Int_SP, _Rate_Over > Lo_Limit, Condit +K_VAR_OVER_PWR

Error Ath_VAR_OVER_PWR _Int_SP, Transition Max_Rate_Over > Lo_Limit, Action - Undefined Variable : k_VAR_OVER_PWR_SP_Lo_Lim

[Error At h_VAR_OVER_PWR _int_SP, Transition Lo_Limit > Lo_Limit, Condition - Undefined Variable : k_VAR_OVER_PWR_SP_Lo_Lim -

1% 15 7] Quick Check =&

[ Quick Check Result. /- i : : . oo
{th_PT_Start: Node Waiting_has no transition.

th_PT_Start: Node Waiting_: Unreachable from Initial State.

_L0_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),ID time_1 is not exists in Variable.

_L0_PZR_PRESS_Trip_SP : Completeness error in condition. Needed : [F]

_LO_PZR_PRESS_Trip_SP : Action target(row(1)), ID_LO_PZR_PRESS_Int_SP is not exists in Value.
T_VAR_OVER_PWR_PV_Err : Condition consistency error in column 2.

h_SG61_LO_FLOW/_Int_SP : Condition target(Normal -> Max_Rate_Over), IDT_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.
h_SG1_LO_FLOW/_Int_SP: Condition target(Hi_Limit > Max_Rate_Over), ID_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.

h_SG1_LO_FLOW/_Int_SP : Condition target(Lo_Limit -> Max_Rate_Over),ID f_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.

Ih_SG1_LO_FLOW/_Int_SP : Condition target(Max_Rate_Over -> Max_Rate_Over), ID f_SG1_LO_FLOW/_Val_Out_t1 is not exists in Variable.

[ DX

h_SG1_LO_FLOW/_Int_SP : Condition target(ax_Rate_Over -> Normal), IDf_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.
h_SG1_LO_FLOW/_Int_SP : Condition target(Lo_Limit > Normal), D f_SG1_LO_FLOW/_Val_Out_t1 is not exists in Variable.
h_SG1_LO_FLOW/_Int_SP: Condition target(Normal > Normal), IDf_SG1_LO_FLOW_Val_Out_t1 is not exists in Variable.
h_SG1_LO_FLOW/_Int_SP : Condition target(Normal > Lo_Limit), ID _SG1_LO_FLOW/_Val_Out_t1 is not exists in Variable.

h_SG1_LO_FLOW_Int_SP: Condition target(Normal > Lo_Limit), ID{_S( OW_Val_Out_t1 is not exists in Variable.

%ﬁﬁmmmﬂmmmﬂwwmﬂmﬁmmwﬂmﬂwﬂﬂﬂbm
2% 16 dA| Quick Checker R &

h_SG1_LO_FLOW/_Int_SP : Condition target(Hi_Limit > Normal), ID f_SG1_LO_FLOW_Val_Out_1 s not exists in Variable.

a9 15 3 ¥ 16 & Quick Check ¢} Quick
Checker & 233k FHola, ¥ 2 9 % 3 2 o)A
Quick Check ¢} A & W= Quick Checker 9] A 5%
Hlagk Aoltk X 2, 3 olA9 Ho] {1 FOD,
FSM, TTS SollA ojul w21 Aeje] o7t gt
Hola, Jo¥#] ¢k W4 SDT, TTS, FSM G-l A
ZATFEoIY s itel 71€d W4E NuSCR 4
F 9lE Aol

Aol MFE FolME e =717
o o

HERY =23 = Q8-S FSM, TTS oA ¥ 10
9 S1 AP AFAAHERYH =2 ¢ v =57t
EAg = Aolth, o]d Quick Checker ollAl&
APR-1400 YAZ HE AlAElo] L2 EE]] HAR
FE Aol g1, AoHA ¢ 4, 2U|EHEY
H =g 4 gl 499 2Fwe] HAEHAL o
24 SDT Table o] A7} ¢tdd¥ FEREAFE A
7 QRS FA ol eA, 40 M2 EAES
dov)|=A HAFE 4 glAdth 7% Quick Checker
NME T3 9 WEHH Sy e/ FREA 2
F, 28 gEo] gle =2 Ul AAsIATh
AAAd 259} 3 =
of 2F7F &S Yee AHelx, §f
o} bE]

°
Iy
u

Checker &= 9]
A = et

- 437 -



2011 13 1
5. 7‘_;-,1_% 2nd edition, 2002.
[71 K. L. McMillan, Edmund M. Clarke, “Model
obd W A|~EOS mmEgGe] QTAFEEA T Checking” Foundations of Software Technology
; ;H e Aﬂ ; —1—,_]1_;‘_74 ;_:#7% ° E}Li oqo:;‘)ﬂﬁl"ﬂ = and Theoretical Computer Science Lecture
T 8 F A= Ao = & =

AEHA Ao]¢l NuSCR 2 Al § AT EYo] @
TAG RS gidos A FREA] %@01]
Al Aol & HES Aosta olE AToR
AXE 7] 93 =72 Quick Checker & #1351t
At ATE Fal o] ™ol NuSRS o EgHEojld 7]
5%l Quick check oA ZHALSHA] XPE FE2ES F
oF & 4= 2052 Hel Quick Checker ©| 45|
Boh P EAES BT ol & o835t o

W A4 3838 NuSCRtoSMV & ©] & =]
A7l o]} NuFTA = o] 83 A A HAHS =
o AgskA, ﬂﬁ AL Hgor F#YP F 9dS
Aoz 7=

d&

IEH

[1] Jaemyung Cho, Junbeom Yoo, Sungdeok Cha
“NuEditor - A Tool Suite for Specification and
Verification of NuSCR” In proceeding of Second
ACIS International Conference on Software
Engineering  Research, Management and
Applications (SERA2004), pp298-304, LA, USA,
May 5-7, 2004.

[2] Junbeom Yoo, Taihyo Kim, Sungdeok Cha, Jang-
Su Lee, Han Seong Son, "A Formal Software
Requirements Specification Method for Digital
Nuclear Plants Protection Systems," Journal of
Systems and Software, Vol.74, No.l1, pp73-83,
2005.

[3] KNICS.http://www knics.re kr/english/eindex
html.

[4] Alessandro Cimatti, Edmund Clarke, Enrico
Giunchiglia, Fausto Guinchiglia, Marco Pistore,
Marco Roveri, Roberto Sebastiani, and
Armando  Tacchella. “NuSMV  2: An
OpenSource  Tool for Symbolic Model
Checking” In Proceeding of International
Conference of Computer-Aided Verification
(CAV 2002). Copenhagen, Denmark, July 27-31,
2002

[5] Sanghyun Yun, Dong-Ah Lee and Junbeom Yoo,
"NuFTA: A CASE Tool for Automatic Software
Fault Tree Analysis," Transactions of the Korean
Nuclear Society Spring Meeting 2010, pp.855-
856, May 27-28, Pyeongchang, Korea, 2010.

[6] C Heitmeyer, “Software Cost Reduction” In J. J.
Marciniak, editor, Enc. of Software Engineering.

(8]

&)

(10]

(11]

(12]

- 438 -

Notes in Computer Science, 1997, Volume
1346,/1997, 54-56, DOI: 10.1007 / BFb0058022
KAERI (Korea Atomic Energy Research
Institute), “SRS for Reactor Protection System.”,
KNICS-RPS-SVR131-01 Rev.00, 2005

Constance L.Heitmeyer, Ralph D. Jeffords, and
Bruce G.Labraw “Automated Consistency
Checking of Requirements Specifications” ACM
Transactions on Software Engineering and
Methodology (TOSEM), Volume 5 , Issue
3 (July 1996), Pages: 231 - 261, 1996

Andrei A. Bulatov, Andrei A. Krokhin and Peter
Jeavons, “Constraint Satisfaction Problems and
Finite Algebras”, Lecture Notes in Computer
Science, 2000, Volume 1853 /2000, 272-282, DOI:
10.1007 /3-540-45022-X_24

LM Garshol, 2003, “BNF and EBNF: What are
they and how do they work” [Online],
Available at  http://www.garshol.priv.no/
download/text/bnf.html, [Last access: 2010-12-
26]

Viswanathan  Kodaganallur, "Incorporating
Language Processing into Java Applications: A
JavaCC Tutorial," IEEE Software, vol. 21, no. 4,
pp- 70-77, July/Aug. 2004, doi 10.1109/
MS.2004.16





