(SR6HM) 8291849 =43 839 ECCS B7i2d A%

=3 ECCS H71 2d #83E 93
AA 4 vy g 9
A48 uole}l Wz T2

=8
SRR PR
o35

M1y BHNE YusE
24 wy

st SHH

MI1E K

9= A e A4 EA S oH-S 23]
2ol LA 753t 2F AFatel] o) vl shed chokRt ok
AAFe] FosE T, g8 F579 oAl H4 I=E
o] &3t HARatae] Azt W ASE Ab4| 3 o) A
B et o) F ZEF o] 43 A Ay Ayx
€ WAt ol 3 R E, 34wy, Abagal
ol A8l AA= =W, AnAdE 24 f%
(Two-Phase Flow), 9 5%2| s}& & So|g 34t
o] PSER ol go] ol §3 HAAE 4}
29 9=l2y 2 A4 213 (Loss-of-Coolant Acci-
dent: LOCA}A] ®l At Al 244 % (Emergency
Core Cooling System : ECCS)¢] A Sl of gt 2.4
< Y22 kA4 4o WAL o] Frt [1~7] ¥
AR UALE B FEE g+ FFL ECCSY 8
A2 s, JEA 29 4A A1E D Hol wy
£ Atz 3ot e Yebe A4 2 4 ECCS
AAZ1E 9 o ol WEskA dAgse] a9

ot HF-E vFe sIEE HEHA 9 TF
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Y Z1EE 292 Hgsld gek Bt 432
o A Aol N A4 gl H s A B
& Adeiolx, 2] vel Ul At 2ha AA )
%2 7t w9 Hylo] A1FF 4Aolc}
g, 71€¢} 10 CFR 50, Appendix K7} M A =
AR AE 9 €4 Ay LOCAAY A% o
Ay Al it olalsl REFEPonR, o8
A 57 8 H2iska RgAl A5 d45
€ F7hsked LOCA s 4o] T3 = £ 5 51gl7] =&
of B AAv Aol B8 98 Ak 235}
= hgeh L oo]F A =Y 4145 RulEe B
AEE B54E FAATHE B AT 59
slo] At AskE AF9on, 1 A3 USNRCH
A+ LOCA4] 9] ECCS 4% 371l lol A 712
B wddsl obga A Hi A4
(Best-Estimate Calculation)s}¥] & AH83 4= gl &
= Sdstddet HA Ho A4 el A H
7} A A3 (Best-Estimate Code) & AHE3LT of 7)
of 2= 2 9 A4l 59 2HAEE AP
LOCAE #Atet [6, 7] Zeivt 34 37t A4tz
EE A}83t= ECCS 37} uby] 2 ofaArpz] a2
ol A& AA a7t Aol Hgg Age] glo],
FAAA U PR TR A7 AAE 2 A3
H by ol sl stae gov, opXzkx
Ao golg) H3} whio] EEH o AL &
228, HAY AF A5EE FEFY JEoj 29
A by B2 shaldledoknl LOCA A5 Al4te] 7}
T Folth Aol HA Mot I8 414t
A5 3 Ea 25 (Peak Cladding Temperature :
PCT)4 A% AlAkAlol] 23455 2451 uby
of Hsi 4 =t} el

THAE FAolgh olm Azylo]ly Zue] 4 9
g Rl FRAES) Sad o) v o
%} 5 FEge AYrel drhd
Hozd, 2t 44
2 A F uby Fol ALgsic).
Al A Fsiolol & o] &
2

2

+

2+ Aqdl, w33+ 2y (Response Sur-
face Method), Adjoint RIztE 44, 35)7] 24y
ol deor, HZode TFEFEA EIHAE B
AZs 2 gl e $24x B0z 234
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EE HEEALE el AAqldl, AP 2o
a2 7hebgk A 0 2 Monte Carlo who] gleh, 28t
o] up o FatAdw o] sl Adal-F Frldle A

Fe T A2k w)go] UF 33
o, A =HetA e FESET A A3 de

BHE Q& o] waAddo| A BT 4+ ok

wiela] A ofe] Ao R HEEH FET & F
Ae B 5% 71do] Maste, ol=¥ A E A
A7) $18 whef shlRA S4 2 T4o] 4
2] o] &= glrt

F4EW TAL e 4 AAIA 2R
33 & nbEe]of sboul, 4¥A&8Y [9], Latin
Hypercube & 524 [11] ¥ Fourier A& vl 7=
A& [10] Fo) gl F4Rd ] TR
+ uk-$E =AY (Response Surface Method : RSM)
3t A=kl 3 7] 4] (Stepwise Regression Tech-
nique : SRT)o| +=dl, H4L2}5 (Least Square
Method ) 3+ 2424 4 (Analysis of Variance)] 7]
L ETE A5k 29 1116 BRAE 39
of A Ql AAE Jebgich 2R A P2
AU 3Ee BYASE FAHDA e o
wle}l A Ao, A4 oAkl it o] 7 o
L AEQl7bedl we} Adsl Zebal 4 el A2l
A EdHse 28445 s F A2 44

JFeise Ad

v

B2 74

AuIs == AYY FY

Y39 BEHE )
q8 101 ERAE le Ul A

He 48347 449 A= sH e,
‘BE FEHY T, S4Ed9Y T4 Y &4
Ho| BRAE HoPd gl A AN gt
Al3dol 4 5 ECCS H7tEd$ ¢& wl s
71 &3 = '

H23d Bz B4 Wie 03
1. BEE F§59 7Y

1) 484y

JHHe FEE TAsE oA FgAA F
A8 257 93 g8 H54Eo TEFEA
4 AAste AgAY el o shx) ubde] 9l
[9]. = Fo A 713 &3 A== iE2E 29
A %(Two Level Factorial)¥, 3%14l 2% (Three
Level Factorial)¥], 2%] -84 % (Two Level Frac-
tional Factorial)®], 3$14-2A% (Three Level
Fractional Factorial)¥y# %-9+&37 24 (Central
Composite Design) 5°l 3ltt.

29144 +ix —18 ZEss F A4 gE
g w4 gros A3, JHd2 71 kA
Qo HeF A4 SAA Y (Complete
Factorial Design)dlA& 2k7} s R824
(Fractional Design)oll A= 2¥P7} eb. o714 2¢
£ 287 AATE Folll A8 a7s = Fiol

. BEAlSA G 4 kpe dFHSELS AA
23S o) Fa, pHe glBAHFEL o0 241
kpe dygHge e Foz T4l el
A p8 el E45 AAY AE 24 gl
A A7} golAlst,

ASY L o] greel -1, 0, +12] Al
7tA e ZAevke Addle 29A sy At FYst
oh. z2v} o] ub 2 AW 4o St Fold W 2
AA 5y Bt A Aot o] - wel Soivhe wAlo]
Aeh. E 1.2.16 A7) AgAAY} 2o Radt
Al A5 JeR e

FAEFALY L 29 A AN AL J—FEH
7 @4 & o F A3 sl FHA A AM
8 A2 ohE Fpos FASA 29 1214 9 F
W) 71 F Al AE vebl ghet, Rl A
*2 FARY B2 29AI Sl A A8 FHEel



HAYPEYP e =3 $3Y ECCS ¥ried Ag

o, at 49 Z=3 grelch

Hell A AmEet o2 k2 APAYYE Foll A 2
A FTHERA Lol 7 £ 4§ Lol
I olfre A SH L LAY F4ARAS 7}
2 AL o A4teR vk 4 97| o -Fole, Fot
EEA UYL o)A F4LEYE vbE 7)o A
&ats] dFolet. FREYA LYY g & AL
A e o= abEoal dAug el F4£2do)
FAEE o ] F7HAQ Al4babe R w34
< 2dg 5 deke AHelrh

2) Latin Hypercube £& %

7h Me

McKay 5ol ¢}s} a}otsl Latin Hypercube Z&
FE2YL Y JHHTEZ 5 e g2z
HAEE b url ST 459 B4 401
shielel, [11] ol whdl-& 94 Z7e ¥ 4y
o W E oM ARl don, FUT S FE
THOE VL, A Tl A s gES oo
2 FEgclh zelx A wA zk A
el e gE Ha gly@wge] grER A

s
2 nhe) e 2L
Z

n
I

r)~.
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Xl
A
x a
* +1 *
X $ ) ¢ X > X2
-a -1 1 a
* + -1 *
X -a

38 121 dEAEYo 23 BESEEY

YLXIIXI [X,l xaleI > X
4

y

v

<
\

a8 1.2.2 F 09 s it LHse| o

B .21 dEAYYM @ o Hitsel vl

o4 o x}o}ak4l o] 2prlakA]
He2) 1] ) -2 A Ab o] =) =29 A Ak
(k) A 2 2kp A 3k ke CCD
3 4 8 23 t=y4 10 27 15
4 5 16 2¢t=g 15 81 |3*'=27 25
5 6 32 2°1=16 21 243 [ 3°'=3g1 43
257%=g 3P 2=27
7 8 128 | 2™ '=64 36 2187 | 3"'=729 143
27%=32 377%=243
27 3=16 3773=81
274=38

CCD : F&EdA Iy



140 ——————— PIYECCS Y7l 29 &Y& A% $A4AH 24 YY NL L 53 dlojgf a9 22

H, TE 3% 5 Yo 2k¥c} 3 F
2shchn A gloh, 29 1.2.29) Uniform ¥X
S 4Ry FEE ZE F Y JAEF X9} Yol
W J@HFY 29 o E Jehl el

W) 4] 24
qoje] EXLEE A Eo] YA wAzE AW
9] FAboll s A A A 2a} e Q) F A4
o8 FRAS A (1.2.1)e) 98 AL @
o 2HHF YO AL 4 (1.2.2)8} 7o) A ALk}
Y= ?:1 a X (1.2.1)

V()= 2 a?V(X)+2 3 % aaCov(X,X)
(1.2.2)

COV(Xi, X,)=E(X,XJ)_E(X,) E(XJ)
= 'i=l(xik_ii) (Xjk_)_(;)

Cov(X;, X;))#07} & qAH4EY 2¢¢ 4}
439E Aol ol 4] Lae g
Hel Labate] ohvizt AdH4 slolol 4 B gE
TEAE PR Aolm2 JUY FALelekn ¢
T gch dbdos QoREs ) AL 7ol
© Fiate] M A7t £3) stz o] F
&7 A4 B o ddFEL W Ao
Tt ] Aldbe] B2 ARE Wa R e A
Follt AL 9 Adnte s 2AZE FH317 9
A BEFERE] Cov(X;, X))=0¢ atZ3E
5 Alssfof jtr},

o) J@us 2 T4

ko) )&l sl A nl S BE e 2EE
T3 HAE 4 A2 QJEd4+EE 2F
o FEY el e} FIY YL ZE Y P
2.8 vErh 2El3n Z47e Fhozde oz
dhte] 3tg Ao 2w hg QH A4 2zt
ol A&l A o e Fro] AR Holoh, i JEw
Tl slgt o] e nxk # P idA Qo] T
AR Aot RE JAHSo slA w5}
By A axk g¥o] 24 Aok o] Y
ol 4 43z} FEAE A cigol A
A9E 2L Azan YPHS 24 FHL 9

AR Aot kY AL E3A X Tty
W 2] & oA Ak 34 S Egch 19 1.2, 30
o] AL AAGA 74 T4 Al A4
BAF, rE A A2 B A5 AFEEE
HdEdI & v Qo o o),

2h) d¥ds 29 ud AE
Z JdFEe) ATEEE H2% AolgickA

3E AplY FEAHE wbEe slEo2 4 (1.2

3)e2 A=l E AYAFE A3k Hele)o)

2 (X, X)X, -X)

1

= S Y2 T2
I & —XP 3 (X, ~X)

1 s [Xe=X1 [X.-X,
-1 .75 [P
XK (1.2.3)

Sx; Sx, <

r;ti-9A JER s i JH A 2o o) ab
A+ .
X XjicA d2ddse jus ddds A2y
2EY%
Sxp Sx;timtA ARk jiA JHA+ A2
o 2EsA
EEABGEL Y4 ol 2 dehil A A+
e A(L2.4)d g8 g3 A g5(i=1, 2, -,

ki j=1, 2, =, n) &E¢ A8l 4 (L2.5)% 2
£ g Y2 BYe £ v
X —~X;
=" (1.2.4)
Si
- 1 )
%=y & P
n =1
X5z}
1
= T
L AN
Z51 Zgy Zp) **tttt Z31 251 Z72 Z13 ‘vt Zak
Z72 Zgp Zog ‘vt Zno! 231 Zgo 253 vt Zgk
= 213 Zs3 233 ------ 243 Zol 292 233 ...... Zyx
Z4k 29k Z1x "7t Z3] Z31 Zny Za3 'ttt Zak



ARy S =93 93 Y ECCS Hrted e

1y Tap o Ter
T12 Tgp *ooe Ty
ik Top ***""° Tk (1.2.5)

Randomly fill the 1-st Columa

Rank Table Completed. Replace Each Column with Valves lg |
of Each Input Variable According 1o Its Magnitude.

38 1.2.3 e =gt 7Y X

4 (1.2.5)001 4 re idA JHES 249 A=
FAo| 22 BE ol Blsl A A 1olch AdakAl s
e —1ell A 14kl 8 g shAlH, =12 7§
G Apolol] AT ko] ARBAIZF Y& 20l
ek F ok sk 438 Sk 9E 3
U] A5 4] Fohshe BAE 2L AE2 90
geb =18 422 ofx shie] dPxEFIt B
7hekl eb 2 shiel dw ke BAE 72 Y
¢ oniget. webA g7t TEG AR 0ol A
2 gomd T JH A Aboldl AR SF T A
sl 23459 FAle] steistAl J7HE Bk obdl
gl S FALAGA FE5RA S e 9™
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A wlFoll ZXH A3E Aot AddA S 12
Fholl He} 5 Ha Apold] F5AEE (Y A,
18] & A (1.2.6)0l o3 HEA A chfol 2 F
ol A 8l &5 & gt &oka 2 Ftol n—29 Afxst
FAFE a4 ek AL o, 54 (1.2.7)%

k3 df F 1 Afololl & F453A S glot o il
gtet,
2
t= [r| "—rr (1.2.6)
t> tieg a (1.2.7)

akekel] o = "1=‘ M A7 AFEITE HE
A de 4% +Eeld, 3E 4Apol o FEA
= 4 (1.2.8)°il A Fo] A Spearman®]| T¢1 AratA
“~(Rank Correlation Coefficient;r,)oll ¢|3) ztghsg
+ ek [13]

6 2 (R(X)—R(Y,)?

5

nel a(n?—1) (1.2.8)

REXD.R(Y) : 57 &+ Xob YO i~ qladgk
o 9

e ASA ok g el E sk 7 A3

B rone 2o AL o TEAA L ‘aiﬂh— thekatet
fon e 32 03t FYFF acl el & 1.2. 20 4
2 d Folz| ™, nol 308t} & wi & 4 (1.2.6)oﬂ 2]
T AL T FAR RAFE aol A FERAE
ik 4 ok A2 o ZE 5 QJd g 2ol g
ARA T FAFE adlq AR FYHo)ele 7}
Hol AYY wf nkEolal kNS YHFER T4
nhe 23, F nxk® #FHol HFAHOZ Latin
Hypercube £¥ F%9| Azl7t et

2, #2209 74

1) gy

EEA YL A28 S o] FYLE 4 A5t
2 JPATEF 2¥UT Afolg ZAHQ) HAF
1« FF M [9). EHAs dHETE
o B3 e =, F 4 (1.2.9)8 Zetxn ¥
o, @z FE 739 AA = 4 (1.2.10)0] v 4l (1.
2.11)3 2L 4 FE vepbd 4 9o

o

Y=F(Xy, Xz, =+, X (1.2.9)



142 VIYECCS H7 2d S AL $A4AY 34 Y AL L 454 golet ag 32

H 1.2.2 Spearman®| A#HF, ..,

1 2 3 4 5 6 7 8 9 10
0.25 - - - 0.600 0.500 0.371 0.321 0.310 0.267 0.248
0.10 - - - -~ 0.800 0.657 0.571 0.524 0.483  0.455
0.05 - - - -~ 0.900 0.829 0.714 0.643 0.600 0.564
0.025 - - - -~ - 0.886 0.786 0.738 0.700  0.648
11 12 13 14 15 16 17 18 19 20

0.25 0.236 0.217 0.209 0.200 0:189 0.182 0.176 0.170 0.165 0.161
0.10 0.427 0.406 0.385 0.367 0.354 0.341 0.328 0,317 0.309  0.299
0.05 0.536  0.503 0.484 0.464 0.446 0.429 0.414 0.401 0.391  0.380
0.025 0.618 0.587 0.560 0.538 0.521 0.503 0.485 0.472 0.460  0.447

21 22 23 24 25 26 27 28 29 30

0.25 0.156  0.152 0.148 0.144 0.142 0.138 0.136 0,133 0.130 0.128
0.10 0.292 0.28¢ 0.278 0.271 0.265 0.259 0.255 0.250 0.245  0.240
0.05 0.370  0.361 0.353 0.344 = 0.337 0.331 0.324 0.317 0.312 0.306
0. 025 0.435  0.425 0.415 0.406 0.398 0.390 0.382 0.375 0.368 0.362

Y=bo+ _£=lbi Z; Do xkE A4l (1.2.10) A& #4F 24 (Analysis of Variance: ANOVA)S
‘ Argstel obd 4 9k,
Y=bo+ >: biZit 2 >: biZiZ; ol 2kl A
(1.2.11) 2) A4 3Ly
Al k4 3] 244 (Stepwise Regression Techni-

z=HXD PSEHY 3 (1.212)  que:STRIE T4 740l J2—24) 34
X, : A B ehiE A S8 ad JARSe £8 Fol2 s}
X : 713 (Nominal Value) 2 4% il n2dA 3)HAAE 9 4
AX; . «k$1 % 2 (Unit Deviation) . ARSEE (9, 12] o] WY AR AR Fa

“UgEA"OIR B o N FYHY HFEE U HEE P AT £RAT AEE AAR
o1%oiq F+el AstebNal s4E wUTh ek ok F whldlA AWy JEESEE T4 97
FYAQ AT A3 Fo4 Sk RAel  Ealle] AV Aulalr] sl LAEA] A4
AAY Dedslok & 49l Wel A F4AA UF 6 ek 223 2 Aol 4 JAASE Aulaken
AR Geid AN 4] 44U £ ek FEFRe) ARALE 3 b 2 L2 2

2%A) g Aol o)At 2 o) 49 A4E ZE £ YAA4E Ads: 3301 ok L2z o ¥A A
HAQE A$3td & Bol ¢ Folch ou @ AE Jdds] A F-AgE 45k 4 (1
SAE SYPdtEel gL Wit arﬂwgo: 2.13)¢ w&sbd 3 gEHEFE 3746 Tyl
FHaiels BAgdE FL 9ol dAAE A HT, SR gFAS, F L2 -Fglel & Bl o)
2ol 489 + Aot stod o AY& AL oo, AE=A goRF
UEERYS FAL B 348 vlolet ARG —AYE FAUh )4 ki ALY of0]
ael @ UG 2RE wesd YLEAAL PR AR Fold, ax FAFFol6h
o] Fol Ui o] Wh-g-F 4l o 2N u|x] 9] A Aol F; > F(l, n'k1; @) (1.2.13)

A% PRE Fohht Aclch YSEAAY A4E
& Haasygos gobd + glm, 2 LW §



{4y =3 @3 ECCS H7t=d A

3) 9% HaAsds L4 24
4 (1.2.10)5 4 (1.2.11)¢& 23 e A
L2 Jebd 4 9lch
y=Xb+e
y:nX18 E¥we}
inXmé] JEga
:mX18] Al 5w e}
:nX19 o xpw e}
m: A A 2o} EYPATY ol we}l A
A(1.2.10)0 A€ m=1+k
A(1.2. 1) A+ m=1+2k+,C,
A% AAY o] HEF NAASDE FE Py
28 FH4AEHE AR [9, 12] oAb} AF
9] gL 4 (1.2.15)8) 7o) Bal” AHolc},
L=¢Te=(y—Xb)T(¥—Xb) (1.2.15)
7] 4 boll =& L& 712717} 00] & o,
oL
ab
(l 2.16)3 o] T" 4 gl
( X)Xy (1.2.16)
Al 4L ALgsle] AR HFANA sl 9
‘5'5] HFql 3)H2A5¢(Sum of Squares
due to Regression: SSR)3 3| # 4o o Ans
A o+ WF dod x5 (Sum of Squares
due to Residual Errors: SSE)& F9 % 4+ 9t}
AR D5 £3] 253 (Total Sum of Squares :
SST)olet 25 4 (1.2.17)5 o] F e}, 1
A 8724 e 4 (1.2.18)3 o] A=}, §
=Xbol 22 4l (1.2.18)-¢ 4 (1.2.19)8} o] ulg
th. eixlto 2 oo e alabs g Al (1.2.20)3
7ol E& o

ol ol e

v

¢ o LY g H4st P Aolw be A

SST= i 1(yi—y)"’= _islyf—an2='§T§'—nxy2

(1.2.17)

SSR=3_(§i—y)?
=3 9P—axy?=§TF-axy®  (L2.18)
=b™X™Xb—nXy? (1.2.19)
SSE=SST—SSR (1.2.20)

A7el Ay slA Aol WH Xl A i—sis G}
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EHE e 443 E w9 S gtoln gk 3]
HAe P& Xoll 4 i—wis FWelE QJEG o 4}
S8& W) Aol me, y=F+e2 FYY % g
o}, AaldFel g 2FEE n—1o]l= 3|74
¥ A EE m—1, 2815 o) e zbell HEE 2§
E+ n—(m—1)—1 0]},

Ay dlojelell da A A4 HAEE &7
e Aol s Al 7kR A1Ee] Ak 2AER 4
(1.2.21)0ll A= ood eatxt45% F(Mean of
Squares due to Residual Error: MSE), 4 (1.2.
22)oll A28l F el &3 AAYA el £l b+
R¥*(=SSR/SST)elt}. MSEY| ke #¢4+%, F
e E45, R4S 16 sAESE s Ae] 3
&%01{1 Aeld, 4 (1.2.23)3 2L A& Frh
&g o “SHAL 1001—a )y TEE nA
b a waiel,

SSE

MSE=1—r=37 (1.2.21)
__ SSR/(m—1) _MSR

F=—3{SE— = MSE (1.2.22)

F > F(m—1,n—(m—1)—1; a) (1.2.23)

2742 A (Fasg, AFsY, Fo2 U
ehd 3 F)oll A T FarE Y 48
F—21 % (Partial F-Test)& 4 8% 4 dch. 3% F-
AlEE AT Fe A (1.2.24)8) o] A=,
4 (1.2.13)8 Z2AE 5T o “I—wid AU
= 100(1—-a)% HEE 9v|7} Yo} w3

b;2
Fi=m (1.2.24)

3 EYYse| FRMT I}

1) Crude Monte Carlo ¥4

Crude Monte Carlo(CMC) uhl-& 713 F4] o] =}
ub 7}A 7heldr S3tA e 74:1}. 24 ulbo| ), o] u}
He 4 449 JPdds+5¢ 189 -r‘ia”ﬂ]"ﬂ
el A7 o]t °J’|‘T—‘§‘a Ty gl 2Bl
232 el sl A oo g AJ2=lel o
T JEgtoz A8l 774 3 ghg A Az
o] 2¥Z Tl FEETY AR FEE el
t AL® Eoh 22T o] A7 EYEZERY
o] 28dg2 L2y, $4F, TAZNE FE Al
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Y 2o 2E

8l 1.2.4 Monte Cario W&ol 2|8 @afH3e] BRAS M4

Abgte}, aeja 4EHS9 dlgaql ExYgsE 2
29 2EEE AN e YN F74A o
2Rz ageasd 98 4 9t

A 3P4 ohfal 495 £ Kolmogor-
ov-Smirnov AYTE Al¥el] 8 FAE 4 qlch

ol2Igt CMC w9l 71 3 8% e 94
29 7t ghol A AFE Adbel AYH Y v fo]
A wcke olch a4 AX 2§ 4y
Aol A o2 o] g AHEEkAE Yt
o] EA & MAsle YHos 4 GSEAYE 4}
£3td EAgt A2d $§ HEAAA AAd
o g4 e nkE vohg, o] A ohik4d CMC
gl Heiled 28LTE ke W g 8 A}
£

2) ¥£x¥¢+9 33

YA L2 Yl § FH 5ol AR s
wyl o2 Kolmogorov-Smirnov(K-S) AgE AY
o] &3l A" & 2Uct. (14] A7l +4
473 A A2 e S 2 kA Al
A3ty y,<y,< - <Lypol SAlReh, 2 vhgoll 49
9] FEge2 435 ¥4 ((y)d FAEX
T4 F(y)h 4 (1.2.25)% (1.2.26)0 S D* 9} D™
F AR o8l 4 (1.2.27)0] 9 DI T

b Tl Al DIE FEE(i(y))s 283 4(n)
ol w2} APy H4 58 D'2 A=) DY
D™ &ole 29 1.2.54) delil2 D'E T3
€t AEL ¥ 1,230 Fojxqlch

Max |1i
+— —_——— .
D “TaLign | n I:(y')| (1.2.25)
__ Max _ i1
D™= 1<ciga (FOI™ | (1.2.26)
D=Max(D".D7) (1.2.27)

K-S A¢EAY Y 7 ¢4 AdL 24349 v
YES} AL ERTY Aolst Y F Do

X

D addss yaRE

FYESY o4 yARE
$ >
y y

i+l

"
T

y'-l yi

% 1.2.5 Kolmogorov-Smimov MBS Al



AP =93 $39¥ ECCS ¥7ted e

H 1.2.3 Do WHey Dol 2t
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FrolE eol =& D3k

0.15 0.10 0.05 0.025 0.01
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H2dE JHW =29 ¥}

1. M=
RELAP5/MOD26ll 4 -85l & 2zt 434%F

H 22100628 % 4uME BRUS Tt @Y

ol 4] PCT2] Al4boll 71 & 43kd vjd Aoz 3
w5l oh-ge) 9l Eez Abak4lo] ) o H Aog
A sl (18, 19]

7}) x4 %2 d(Decay Heat) 2l [20, 21]

}) Gap Conductance®® [22~27]

t}) Med 2 dA =S (Fuel Conductivity) 2+

[28~31]

2}) l%i(mgh Flow) CHF =4 [32]

ut) 2 f4(Low Flow) CHF 2dl[32, 33]

u}) =} “]‘G‘(Fllm Boiling) dAl & 2w [34~40]

A}) M4 =l F &Z(Minimum Film Boiling

Temperature) 4-3k4 [41]

cob) 37 A AR A 2l (42~44]

2}) ol A 5ol oA £4 2l [45~52)

7b Sl 2] sdrbe 3A F o7kl w2 sl
t}. {17] Gap Conductance, 33 & dAx %, w4
4 CHF, "5 g, 4 g L5 9 oj4t
52 otd£42 79+ KAIST dlo]e} ¥ 2.5 ol
23l Ralle] LA R E e} o4 E F
A AZghst 2] ol 23l e wlES T,
o] =9 M#3 EEHAE A4S o] FollA
Lognormal ¥ X% 7} -& of 95%°] &&¢ 7
ol &7 7 (Prediction Interval)-& Wojvh+= {k%
AY Asfell gt Al E7) el shebe 5 ¢
wtel4 oz ghEnte s cp4] B, EFEHRA
HZHAE A4S w4 o2 2 2ol Eoll of3 £
HAEF Hrrebddet

o] gtell x4 F=ld 2w, Af% CHF =4 ¥
F7 24N ol F dAdd 2 FY 24AE S A

H49 713 o] b~ +2 e Hq & | 2EHa 343k 2 of gt
GAP Z, 148 Raw Data 1.49862 0.54189 0.67693 3.10542
FUEL Z, 115 Raw Data 1.10248 0.16173 0.88170 1.57845
DECAY Zs Normal 1.00000 0.03300
CHFH Z, 2597 Raw Data 0.88528 0.26726 0.39310 1.72500
CHFL Zs 54 Trigonal 1.38500 0.61725 0.10400 3.05100
BLDN Zg 2062 Raw Data 0.95953 0.28592 0.45178 1.79740
RFLD Z; 1940 Raw Data 1.12100 0.49969 0.36998 2.61290
TMIN Zg 62 Trigonal 1.08600 0.15000 0.77000 1.48800
FCONV Zy Normal 1.00000 0.12755
TPH Zyo 191 Raw Data 1.05318 0.08154 0.88865 1.24409
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EH4AEE 28

ol A A AL g N 2ol 3 otoll A= ShEdt g
B ALGTA oA ZE & dxtE 27 l "a’ﬁ ol
oletuk-g Hslaln w&slgich. 2o} o) Al
BTl A e Bt AU A8 Lasieh

Aol ol3E 47 o] eheko] ulmol Slgt

£ Ztds= & 2.2.13 el (17)
aejx Ao W ouje chfal ol
GAP : Gap Conductance ©&

FUEL Wl g AAEE 2
DECAY :'x

Al 439]od (Decay Heat) 23
]

CHFH T4 (High Flow Rate) CHF 2%

CHFL A #4(lLow Flow Rate) CHF =¥

BLDN : 2] 5 (Film Boiling) d&4d 23
(Blowdown %)

RFLD : =hul5(Film Boiling) gAY =23
(Reflood %4 4)

TMIN c3#H 4 el E 25 (Minimum Film

E 231 =98

¥y

Boiling Temperature) 4}k

< A

FCONV :~7I A g 2y

TPH ol4 R e £4 By
4 éﬂi YRATE) SHAUER <pg3hA,

Small Break LOCA % Large Break LOCA®N =&}k
B8 $1% Al4AbES] A Y g0} =& 35} 2Hod
& +ageh

H33d 12} 3,45712) LBLOCA Z#ZE A4t

ALt Martix R EI'-}

A 4k Matrix?] +¢| % (Rank Table}s} %] 4ak
A 4~ (Rank Correlatlon Coefficient Table)+ 7
72t & 2.3.13F & 2.3.22 Folich & 2.3 204
H o 9] r,zk-2 0.34370]7f o] B £ 1.2.20 4 Fofz|
71 &2k sl nlmwsle §-2]4Fe] 0.059F 0.14}o]glC
& 4 dek, RFEFF 0.058 552 E A 4 Mat-
rix® A kel F2| of Ao l AM S AFEshe
Large Break LOCA 4] 2] PCT A 4-& 918t 4% 2t
At ool whe} A Abgk Hf i 2.3.33)F e

Run | GAP FUEL DECAY CHFH CHFL FCONV TPH RFLD TMIN
1 5 4 14 12 17 5 17 1 6
2 10 15 8 7 6 7 10 13 5
3 8 2 1 8 12 12 14 18 12
4 11 6 15 11 4 11 12 17 1
5 14 14 6 4 16 14 8 15
6 12 17 4 16 3 6 7 2 9
7 15 8 2 1 10 2 13 3 16
8 16 3 16 18 14 18 5 6 18
9 2 7 10 10 13 16 3 11 7
10 4 12 3 1 9 18 10 2
11 7 12 5 15 18 1 1 16 4
12 6 13 17 9 5 8 15 8
13 9 9 18 17 11 13 1
14 1 11 9 2 15 15 2 9 10
15 13 10 7 13 9 17 15 5 13
16 3 16 13 5 8 4 16 12 17
17 17 18 11 14 7 10 8 4 3
18 18 5 3 6 2 3 14 14
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o714 PCT-1& Blowdown % 9elA2] ghole, °d 4 2} Reflood 4 ol gt sbe=dl & Al wk4] 3]

PCT-2% Reflood Fdeli42] zt-& o= gteh. BAYE o &l TAT Ao 7 2.3.49 T 2.

3.59} 2o w2 PCTE chg3 zto} TAxlch [12]

2. chEmdol 3y Blowdown PCT=144695—399X,—~17.3X;—
AABFE o] &3t LBLOCAA|ol Blowdown 36.0X,X,+21.0X5X,

B 2.3.2 4R

GAP FUEL DECAY CHFH CHFL FCONV TPH RFLD TMIN
GAP 1.0

FUEL | 00857 10

DECAY| 02817 -0.0526 10

CHFH | 02425 00774 03437 10

CHFL | -0.2260 -0.0630 -0.0299 01393 10

FCONV| -0.0299 -0.1930 03024 02136 02239 10

TPH | -0.2446 -0.1930 00609 -00960 -0.1187 -0.3148 1.0

RFLD | -0.2570 -0.1641 -0.0547 -0.2033 -0.1496 -0.0919 -0.0196 1.0

TMIN | 03271 -00877 -0.2735 -0.2714 00877 00980 -00980 -0.0031 1.0

H 2.3.3 Large Break LOCA HZ AlIME 98t AME ¥ A3

Run | GAP FUEL DECAY CHFH CHFL FCONV TPH RFLD TMIN |PCT-1|PCT-2
1 1.1124 0.9584 1.0227 0.9357 22671 09100 1.1631 04516 1.0039 |1368.7 |1781.9
2 |1.4725 1.2372 0.9944 0.7806 1.0017 09530 1.0462 1.2506 0.9682 | 1477.2|1524.8
3 [1.3181 09247 09459 08107 15595 10366 10971 21286 1.1225 |1372.0/11489.7
4 [1.5273 1.0036 1.0265 0.9194 0.7934¢ 1.0238 1.0637 19242 1.0961 | 1467.5| 1556.4
5 |1.7664 11704 0.9845 0.6485 2.04950 1.0795 0.9889 0.8802 1.2444 |} 1491.0)15134
6 |15686 14010 0.9707 1.1798 0.6572 09299 1.0180 0.4640 1.0531 |1524.6 19810
7 119445 10281 09546 04110 13638 0.8098 1.0840 0.6232 1.2614 | 1502.0|1586.6
8 119901 0.9497 1.0335 1.3691 1.7892 12178 09934 0.7984 1.3749 |1385.2|1566.4
9 108716 1.0081 1.0009 0.8848 1.7134 1.1388 0.9684 1.1172 1.0103 {1371.4]1525.0
10 | 1.0284 09045 1.0121 0.5981 0.3986 0.9972 1.2286 1.0382 0.9047 | 1433.7 | 1550.9
11 [ 1.2154 1.1386 0.9793 10890 238161 0.7604 1.0619 1.7724 0.9366 (1397615125
12 111213 1.1472 1.0505 0.8175 09319 09665 1.0320 15162 1.0348 |1457.3|1582.2
13 | 1.4158 1.0691 1.0559 1.2587 1.4554 10633 1.0005 0.8643 0.8416 | 1424915399
14 ] 0.7999 1.1110 0.9996 05717 2.0449 1.223 009601 0.9389 1.0898 |1381.7 15274
15 [ 1.6368 1.1031 0.9885 1.0158 1.2726 1.1677 1.1301 0.7457 1.1569 | 1453.3|1552.3
16 [0.8862 1.2444 10168 0.7021 1.1898 0.8826 1.1528 1.2219 1.3171 (14557 |1562.0
17 122426 15292 1.0058 1.0347 1.0926 10140 1.0233 0.7398 0.9169 | 1547.8 |1725.5
18 §3.0311 0.9866 09656 0.7271 06344 0.8442 09148 14398 1.1988 | 1483.5}1511.1
Mean| 1.4972 1.1064 1.0004 0.8752 1.3906 0.9954 1.0515 1.1064 1.0851 }1444.12{1588.28
S.D. 05598 0.1664 0.0310 0.2526 0.6377 0.1260 0.0804 0.4879 0.1506 | 55.67 | 122.85
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Reflood PCT=1556.4—18.2X;—19.3X;X;— g ARgiic
A) Z

A4 27 dee

e

(2.3.1)0ll &]8 EF2H= i

H 2.3.4 LBLOCAA| Blowdown ¥2j0 it chEgel 34

Multiple R 0.94371
R Square 0.89058
Adjusted R Square 0.85691
Standard Error 21.03028

Analysis of Variance

Sum of Squares

Mean Squares

Degree of Freedom

Regression 4 , 46796.16885 11699.04221

Residual 13 5749.54726 44227287
F=26.45209 Significant F=0.0000

Variables in the Equation

Variable B SE.of B T Sig. T

Xz 39.86832 5.31529 7.501 0.0000

Xs ~17.29375 6.18525 —2.796 0.0151

X, X4 35.98219 8.52383 —4.221 0.0135

Xs Xo 21.01994 7.89002 2.664 0.0195

Constant 1446.95098 4.99976 289.404 0.0000

¥ 2.3.5 LBLOCAA| Reflood ¥0ll 8t ct=agel 74

Multiple R 097714
R Square 0.95479
Adjusted R Square 0.93596
Standard Error 31.08926
Analysis of Variance
Degree of Freedom Sum of Squares Mean Squares
Regression 5 244971.30282 48994.26056
Residual 12 11598.50829 966.54236
F=50.69024 Significant F=0.0000
Variables in the Equation
Variable B SE of B T Sig. T
X7 18.19055 7./0519 2.343 0.0372
X; X7 —19.28600 6.14338 —3.139 0.0085
Xa X3 —63.24041 10.03661 —6.301 0.0000
X; X, 59.17970 871134 6.793 0.0000
X, X5 —95.93442 9.83051 —9.759 0.0000
Constant 1556.44984 7.99263 194.736 0.0000
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A4k Matrix® ¢ &(Rank Table)2l F$1 4k

A 48 (Rank Correlation Coefficient Table)+ 2+
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Simulation Blowdown(‘F) Reflood(‘'F)
s 4 ' e " aeaat
5000 1445.49 67.60 1554.56 132.01
10000 1445.18 67.65 1555.08 132.15
50000 1445.47 68.75 1556.15 132.86
E 241 =5H
Run GAP FUEL | DECAY | CHFH CHFL | FCONV TPH BLDN
1 3 7 14 5 13 3 12 4
2 16 6 3 10 12 12 13 8
3 9 15 7 1 15 4 4 10
4 12 11 10 14 9 2
5 11 2 13 16 15 15 9
6 5 4 9 1 1
7 6 15 7 11 2 2 14
8 7 14 6 7 14 14 5
9 3 10 15 9 12
10 1 9 8 16 7
11 13 13 11 13 8 16 16 15
12 4 16 1 12 5 11
13 15 5 2 2 13
14 2 12 16 4 11 11 16
15 14 8 8 11 10 10 10 6
16 10 3 12 3 14 8 8
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2. ch=ogol o
Al AR 31§ o]l £3ld SBLOCAXI®] Biowdown
493 Heat-Up doll a4 Aluk4 3|4 344
o] &3ste] FTAIR che 2wl & 2.4.49F & 2.4.59)
Zeorng PCTw vhd3t 2ol T4slcl [12]
Blowdown PCT=1707.19—68.38X,

A3t ojoll wel A4kgt Az F 2.4.33 2o +207.28%5 Xs
o714 PCT-12 Blowdown %ol 42| gtolei, Heat-Up PCT=1156.1—34.6X,—129.6X,—
PCT-2+= Heat-Up el 42| k& 2|v]gte}, 36.0X,+107.6X,?
B 2.4.2 =/{&4MATH
GAP FUEL DECAY CHFH CHFL FCONV  TPH BLDN
GAP 1.0
FUEL | —0.2294 1.0
DECAY | —0.1324 —0.2588 1.0
CHFH 0.0529 —0.0147 —0.0059 1.0
CHFL 0.0147 —0.0588  0.1059 —0.2441 1.0
FCONV | 02765 —0.1559 00853  0.2765 —0.1176 1.0
TPH 0.3324 —0.1912 03000 0.3118 00618 00176 1.0
BLDN | —0.1059 —0.1941  0.1765 —0.0265 0.1118 01206  0.0059 1.0
H 2.4.3 Small Break LOCA HEAHLHE A8 AIME U 23
Run | GAP FUEL DECAY CHFH CHFL FCONV TPH BLDN|PCT-1 PCT-2
1 | 14157 10239 10325 07152 19411 08805 1.0956 0.6946 | 1806.3 1317.7
2 |2678¢ 10112 09628 09116 18206 11652 1.1344 09555 | 1631.1 1634.9
3 | 14976 14065 09947 04736 24218 09931 09874 1.0364 | 1671.8 115538
4 |16896 1.1393 10053 1.1271 09077 10941 10420 05787 | — 11382
5 [15922 09079 10271 15503 10536 10119 1.1806 09811 | — 17482
6 |10742 09539 09767 0.8624 0.4068 10555 09254 04856 | — 18822
7 |1.1941 08978 1.0437 08045 1.6509 11206 09620 1.2456| — 10956
8 |1.2814 12720 09839 07508 1.1242 08881 1.1449 0.7680 | 1785.0 1222.2
9 |09571 1.1188 10033 13270 14215 09653 09946 1.1406{ — 11205
10 |0.8185 1.0869 09811 08383 26359 0.8432 10231 08688| — 11627
11 |1.8048 1.2200 1.0108 1.0542 13067 1.2254 12135 13505 — 10471
12 | 1.0537 14578 09479 1.0485 09292 10219 1.0031 10846 | — 10297
13 | 24752 09898 09522 05308 0.7868 09292 09753 1.2010| — 10393
14 |08735 1.1685 10517 06695 05296 09536 10744 14594 | — 15340
15 | 20708 1.0649 09975 09462 14723 0.7774 10595 08210 — 11523
16 |15170 09314 1.0198 0.6028 21122 1.0696 10286 0.6629 | 1817.7 12978
Mean | 1.4996 1.1032 09994 0.8883 14076 09997 10528 09584 | —  1286.1
S.D. | 05467 0.1688 00311 0.2867 06536 0.1209 00824 02816 — 26791
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Multiple R

R Square
Adjusted R Square
Standard Error

0.99724
0.99449
0.98897
8.93219

Analysis of Variance

Degree of Freedom

Sum of Squares

Mean Squares

Regression
Residual

2
2

28780.54004
159.56796

14390.27002
79.78398

F=180.36540

Significant F=0.0055

Variables in the Equation

Variable B SE. of B T Sig. T

X3 —68.38039 13.00286 —5.259 0.0343
X3 X5 207.28032 17.49540 11.848 0.0070
Constant 1707.19033 5.05905 337.453 0.0000

E 2.4.5 SBLOCAA| Heat-Up Yol CHi#t che e +4

Multiple R

R Square
Adjusted R Square
Standard Error

0.99973
0.99946
0.99799
12.01668

P

Analysis of Variance

Degree of Freedom

Sum of Squares

Mean Squares

Regression 11 1076096.81491 97826.93317

Residual 4 577.60259 144.40065
F=677.46914 Significant F=0.0000

Variables in the Equation

“_J_h&?bk - 34}.30479 7 3 545%‘4'1/3 - g}r.349 3‘&035

X, —129.58824 3.47519 —37.290 0.0000

X, —35.98219 8.52383 —4.221 0.0135

Xs? 107.59622 6.17198 17.433 0.0001

X, X5 281.81485 10.09879 27.906 0.0000

X; Xg 48.35928 8.17572 5915 0.0041

X, Xy —77.81199 6.11125 —12.733 0.0002

X; X5 —117.01566 6.59366 —17.747 0.0001

X3 X, 193.38515 14.12103 13.695 0.0002

X; X6 —63.08854 7.09651 —8.890 0.0009

X5 Xe —86.30079 11.99138 —7.197 0.0020

Constant 1156.10268 6.04897 191.124 0.0000
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Simulation Blowdown(‘F) Heat-Up('F)
3| s % T EFda -3 3 F&H 3
5000 1708.79 220.58 1256.59 452.36
10000 1704.12 22497 1254.71 454.67
50000 1706.66 22341 1257.06 454.79

E 2.4.7 PCT ALt gl ok
LBLOCA SBLOCA

Blowdown Reflood Blowdown Heat-Up
3 I 1445.47 1556.15 1706.66 1257.06
F5H = 68.75 132.86 22341 454.79
95% PCT 1558.6 1774.7 2074.17 2005.19
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