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Abstract

The current regulation requires utilities of light water rector (LWR) to demonstrate reactor
safety in "anticipated operational occurrences" (AOQ), "design basis accidents" (DBA), and
"accidents with the potential to cause a major accident". The utilities have applied conservative
evaluation methods for AOO and DBA in their establishment permission applications. Recently,
however, there has been a movement toward the introduction of best-estimate evaluation using best-
estimate codes that can realistically predict plant behavior during accidents.

Although it is necessary to appropriately consider important phenomena that affect
accident behavior when performing best-estimate evaluation, there are some important phenomena
for which there is a lack of knowledge. In addition, in order to apply a best-estimate code, it is
necessary to conduct verification and validation (V&V) to demonstrate its reliability. Furthermore,
in order to evaluate safety using the best-estimate evaluation, it is essential to use a BEPU (Best
Estimation Plus Uncertainty) method that takes into account the uncertainties included in the best-
estimate evaluation.

In this study, three items were carried out from FY 2019 to FY 2022 regarding the best-
estimate method for accidents before severe core damage. In item (1), "Understanding and model
improvement of physical phenomena important in accidents", we worked on the acquisition of
experimental data and numerical simulations of experiments to understand the mechanics of physical
phenomena and improve evaluation models for accident analysis. In item (2), "V&V of system
analysis codes," the V&V process was practiced by selecting tests for validation of system analysis
codes and conducting simulated analyses of the tests, and the issues involved were discussed. In

item (3), "Advancement of BEPU method and its application to safety analysis," we studied the

quantification of uncertainty, which is one of the issues of the BEPU method, and investigated the



application of the BEPU method in the United States. The thermal-hydraulic experiments conducted
in item (1) were commissioned to Japan Atomic Energy Agency, Central Research Institute of
Electric Power Industry and University of Electro-Communications, and were conducted in

collaboration with Waseda University.
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Table 2.1.2 Conditions for ATWS simulated experiment (4 X 4 bundle test)
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ENEWBE 24,1 | 200,500,1000,1500 | CHF. Post-BT | 0.165~09
HAOZEBEE 2,7 500,1000 CHF 100~1000 0.07~0.4 0.05~0.3( K #x1@)
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Fig.2.1.5 Time series of measured parameters in pressure+power variation experiment
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Fig. 2.1.6 Relationship between area-average rewetting temperature and rewetting speed
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Fig. 2.1.7 Relationship between area-average rewetting temperature and rewetting speed
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Fig. 2.1.8 Relationship between area-average rewetting temperature and rewetting speed
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Fig. 2.1.9 Example of rewetting in pressure rise phase and pressure drop phase
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Fig. 2.1.10 Relationship between area-average rewetting temperature and rewetting speed
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Fig. 2.1.11 Comparison of measured and predicted critical powers
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Fig. 2.1.12 Effect of spacers on critical heat flux (high pressure single tube experiment)
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Fig. 2.1.13 Effect of spacer on droplet transfer coefficient (high pressure single tube experiment)
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Fig. 2.1.14 Factor classification for developing an advance cooling heat transfer model
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= 2.1.3 EEEARR ONVERSA

Table 2.1.3 Equipment specifications and experimental conditions

HEIE AR
TR S 11.2 mm
HIERBRTO 1 Lo RE X 15.0 mm
(EEFOUS SYES S PN 6.2 kW
B S 600 mm
AOEX 100 mm
HAES 200 mm
INEABR AR AL IE D & 5, 60, 110, 165,
ENFE L 225,285,335, 385,435, 485,535 &
N 585 mm DO)LE
FEERIEAT:
KRR = 4-30g/s
AR A ) 0.1-0.5 MPa
AR 7R SR fIFIRE +~30K
Kt 0.11-2.00 L/min (1.8-33 g/s)
PSR IR ~90 °C
MBI (5 2 BAE X)) 150~400 °C

) S50k 17
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Fig. 2.1.15 Advance cooling test equipment
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Table 2.1.4 Conditions of heat transfer experiments

W, [g/s] Wy [g/s] Tini [°C] Grot [kg/m?s] | Xin[-]
Case 1 5.6 407 61 0.71
Case 2 4.7 419 85 0.43
Case 3 4.3 427 150 0.22

i) S0k 17
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Fig. 2.1.16 Heat transfer coefficient of dry surface near the tip of the liquid film
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Fig. 2.1.17 Entrance effect due to temperature stratification underdevelopment effect
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Fig. 2.1.18 Result of scattered droplet visualization

26



D =52- 66 um

Dp: 197 - 211 pm

D,=342- 356 um

o - 0

)

w

Distance from rewet front [mm]
] =

=
S

2 0 1 2 0 1 2
Radial location [mm]

) 253K 17
B 2.1.19 SRR O 22 ISR o3 A1
Fig. 2.1.19 Spatial frequency distribution of scattered droplets
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Fig. 2.1.20 Visualization of liquid film tip behavior
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Fig. 2.1.23 Experimental apparatus for droplet flow measurement
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Table 2.1.8 Model on liquid film dryout and rewetting introduced into COBRA-TF

CTF original model Implemented model

Criteria of dryout When T, > Tcyr; When & < 8¢rit;
Teyr is evaluated by the | . is evaluated by the Chun et al.
modified Zuber correlation. correlation

Criteria of rewetting | When T,, < Tcyr; When &8¢ = 67t
Teyr 1s evaluated by the | . 1s evaluated by the Chun et al.
modified Zuber correlation. correlation.

Entrainment Waurtz correlation Sugawara correlation

Deposition Whalley correlation Sugawara correlation

Hi#) J. Kaneko, A. Satou, M. Sekine and Y. Masuhara, “Validation of mechanistic dryout and
rewetting model based on the three-field model with single tube experiments”, Journal of Nuclear

Science and Technology, Vol. 58, No. 8, pp. 918-932, 2021 (LL'F [&& 3k 251 &9 ,)

Yes Single-phase vapor
convection

No

Selected as an input option

Tcyr is evaluated by the
modified Zuber correlation [19]  CTF original criteria Liquid film criteria

No

6.1t is evaluated by the
Chun et al. correlation [9]

Dispersed flow film
boiling
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No Transition
hoiling

Regime between
Inverted annular film boiling
and Dispersed flow film boiling

¢ Yes

Nucleate boiling

Subcooled nucleate

iNo

boiling
Inverted annular film
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i convection
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Fig. 2.1.37 Criteria model on liquid film dryout and rewetting based on liquid film thickness
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Fig. 2.1.38 Analytical model of single-tube experimental apparatus using COBRA-TF
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Fig. 2.1.40 Comparison between experimental and calculated results of rewetting velocities
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Fig. 2.1.42 Axial noding on 4 X4 bundle experimental apparatus using COBRA-TF
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Fig. 2.1.46 Void fraction measured by gamma-ray densitometer and void probe
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Fig. 2.1.52 Single-pin experimental apparatus on void behaviors at the power rise
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Fig. 2.1.53 Analytical model of single-pin experimental apparatus using COBRA-TF
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Experimental results and COBRA-TF calculated results of void behaviors

Fig. 2.1.54
(SN213s54: inlet water velocity 0.3m/s, inlet water subcooling 54 K, heater pin max. power 23 kW)
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Fig. 2.1.55 Experimental results and COBRA-TF calculated results of void behaviors
(SN2f3s05: inlet water velocity 0.3m/s, inlet water subcooling 5 K, heater pin max. power 23 kW)
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Fig. 2.1.56 2X2 bundle experimental apparatus and its subchannel nodding using COBRA-TF
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Fig. 2.1.57 Axial noding on 2 X2 bundle experimental apparatus using COBRA-TF
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Fig. 2.1.58 Experimental results and COBRA-TF calculated results of void behaviors
(LW21£3s54: inlet water velocity 0.3m/a, inlet water subcooling 54 K, heater pin max. power 23
kW)
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Fig. 2.1.59 Experimental results and COBRA-TF calculated results of void behaviors
(LW21£3s05: inlet water velocity 0.3m/a, inlet water subcooling 5 K, heater pin max. power 23 kW)
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Fig. 2.1.60 5 x 5 bundle experimental apparatus on lateral void behaviors at the power rise
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Fig. 2.1.61 Subchannel nodding on 5 x 5 bundle experimental apparatus using COBRA-TF
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Fig. 2.1.62 Experimental results and COBRA-TF calculated results of void behaviors (No.2)
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Fig. 2.1.66 Comparison of calculation and measurement for IFA-650.4 test
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# 2.1.9 OECD/NEARBHT 7’1 ¥ x 7 kDA —7 L ikBR OB LM
Table 2.1.9 Experimental condition of open tests in OECD/NEA RBHT project

Upper Initial peak
Case Number 5;1:253 sublcrzjlgfing plenum Bundle rod
(Test Number) (cm/s) (K) pressure power (kW) | temperature

(kPa) (K)

0O-1(9021) 2.5 10 275.8 144 1000
0O-2 (9026) 2.5 80 275.8 144 1000
0-3 (9015) 15 10 275.8 252 1144
0-4 (9014) 15 80 275.8 252 1144
0O-5 (9005) 5.0 10 275.8 144 1000
0-6 (9027) 2.5 30 275.8 144 1000

2.5
O-7 (9012) (£2.5cm/s 10 275.8 144 1000
oscillatory)
8,5,3,1.2
0O-8 (9011) (Variable- 25 275.8 144 1000
Stepped)
0-9 (9043) 0.5 2.8 275.8 35 922
222 (decay
0-10 (9029) 2.54 47 275.8 power 1000
simulation)

i) B.R Lowery, M.K. Hanson, G. R. Garrett, D.J. Miller, T. Almudhhi, F.B. Cheung, S.M.
Bajorek, K. Tien and C.L. Hoxie, “BENCHMARK DATA ON REFLOOD TRANSIENTS
MEASURED USING THE NRC-PSU ROD BUNDLE HEAT TRANSFER (RBHT) TEST
FACILITY”, Proceedings of 19th International Topical Meeting on Nuclear Reactor Thermal
Hydraulics (NURETH-19), 2022 3¢

@ RBHT 35k O BLEE AT 5

RBHT OF —7 kB DN F~— 7 fifitff %z TRACE KUY COBRA-TF T3 L 7z,
COBRA-TF (X TRACE £ ¥ bR f#T A FIRECTH D 2 &2 BRI L OV 7 L= B
fITERT 27200 sa— e LTEM LT, 2.1.68 {Z TRACE &% ' COBRA-TF [
& %5 RBHT BRI E OfRNTE T V%7~ T, COBRA-TF @/ — R43EX TRACE & &t T
AREBRIAZ | oT TR L, REVEM OIS A= v FETF VA L Ty, i)
BRCIImEs 2 @M L Cr Yy NIREZ R SEITEOIREIZE L - RFIC K Z BRI LT
WDHTZH, FEITICB W THRBREFERRO FIRZIT o7z, L, #tRA T a v ORESE
2L BRKBRLERED 1 > RRAK O T MIRESAAICHREREZNELC TE Y, FIHkE
ICARHENS DB DT L > T D,

2.1.69 vy RREIBENOFME L7 = F 7 a7 7 A MZBT 2R R & fiF
s RO %4 7”4, 2 2 T COBRA-TF Ofifffrit % “CTF4.0” & L TRL, £LISD

fEHTRE 1T TRACE I2& 2 6D T2, TRACE OFEITICINTIL, “Base” & L THIEAK
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Hi#) J. Kaneko and M. Sekine, “SIMULATION ON THE OECD/NEA RBHT REFLOOD OPEN
TEST BENCHMARK USING TRACE AND COBRA-TF”, Proceedings of 19th International
Topical Meeting on Nuclear Reactor Thermal Hydraulics (NURETH-19), 2022 (LLF 235 3CHik
55) &Wwo,)

2.1.68 TRACE }¢ U* COBRA-TF (T & % RBHT sRERIK DT E T /L

Fig. 2.1.68 Analytical model of RBHT experimental apparatus using TRACE and COBRA-TF
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# 2.1.10 ABFZETIHIM L 7 A 2h Rl

Table 2.1.10 List of integral effect tests carried out in this research project

HR

P

MSGTR

- SG {mBVE OB EORIFIRFR 2 AE L 72 3l5Rr

- EARKEMK (MSLB) & OEE O A4

+ ECCS + 1 IARWIE - MiBIfEK (AFW) OB A7

- L —7TD MSGTR (PKL D %)

LSTF : SB-SG-18, SB-SG-19, SB-SG-20, SB-SG-21 (4 77— A)
PKL-4 : i6.1 Runl, Run2 (2 77— %)
ETHARINUS : J5.1 Runl, Run2 (2 77— &)

Mmooy R

- 1 RCRIE - #BhAEK (AFW) (31FEE)
- BEEAR (HPD) OfFEICEFH
LSTF : SB-SG-16, SB-SG-17 (2 7/ — &)

2 WIGHEFR DD O FREWE
RETER

- MBhFE K (AFW) OREBNZE LT 1 IRART 4 — KT v~
K7 Y — K (F&B) %95 fhKHE%k
LSTF : TR-LF-19 (1 7 —2X)

ECCS FH75 BR % RE 5 2

- KKt LOCA

+ ECCS D) J U5 1 2 &

- G BR & AL A

LSTF : LB-CL-07, LB-CL-08, LB-CL-09 (3 //—R)

ECCS 73 /K BE 52 2

© EEENR (HPD) ORERZAE Lz 2 AW ENZ £ 5 H
/M LOCA
LSTF : SB-CL-51 (1 #—X)

(1) LSTF % =& %h ik

B 2.1.71 \ZRT KIEEH L — 7 EEREEE LSTF X, 277 b ThHV = ATF T
N AT D 4 1—7 PWR Z[A]— i &, IKFELEL 1748, 2 V— 7 TR L TR Y | FEEOE
IEN PO RKEE CORFRENFM T CEREFEMT 5 LN TE 2 HREROKRE
BhRRER D 72 0 OB B FEBR R Td 5, LSTF 1% 1985 4EICEBRZ B4 L. Z L E TIZ 200
[EILL D FERRZ Ehi L TE < OfEE T TE i,

FHIEWECdH 2 LSTF CTHUG SN ERT — 21X, i 2 — N O FER~ o M
RS H ETEERT X LD D MRB T TR WZ R R RS 2 L
To B KRB 2 Ik L. FERIVE R OILFE & Ko 7z,
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Fig.2.1.71 Large scale test facility, LSTF

O ZRIE s BVE RO R

ARER X, TRk 31 FEFEN S 4 4120 THEM L7z JAEA ~DOZFFE 516171812 X )
Fhiti L 7=,

L~UL 1 #I58 PRA I WT, MSGTR IIF DG ICERE T 2 Fis — 7 v AL
TEY ., FLEEZERETE 50T U A OREILPRA OEENMICEWTEATH D, #E
O7myxy kM CEM L7 LSTF IZ L% MSGTR EBR Tk, 1 KRBT L O 2 kAMHH
IR L2t FCmETEASR (BLF THPL 2 \WH,) OEEREICL 7T v MNEE%

R L, WTN P LBEHICITIESRWFERAFT LN TR Y | MRBE ORI L > TH
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DHEE LN L E2RBT O/R/E LT,

MSGTR (ZB8#E L7 FEBRIT D7 < FEHRBAEFICHT 57T MSEICET 55 A+
STRAVZD, ZOWERICENTIE, @EOTr Y= s M1 ERARDEMEL LT, MSLB
EOEEOHME, ECCS - 1 ARWIE - ke (BUF TAFW] L9,) OIFEOH K%
RATHMTMSGTR O ) —XEBRZ LM L, SHEEME T TOT T > ML OEE R
Bzt T 575 MRZICHOWTERNE ROIERE K - 7=,

a FEBRAT

WEOTr s PN EREUEL, K 2172 \RTHEr=> FMZ XY MSGTR & L THE
D SGZEVE 6 RITHY T 2 F v F W 288 L7, MSGTR ¥ U — X 3H (SB-SG-
16~SB-SG-21) TiX, MSLB & @&, ECCS (HPI R OEEFEAR (LLF TACC) W
90)). AFW, | WRBEDIEBNOF ML EZ 1-FEREIT> TV, TNOERFEELE
L1, EO Ty =7 1 THENE L7z SB-SG-16 & SB-SG-17 X, 1 KRBT K
O 2 IRFA~D AFW OIEEIR T 5 & ORI TIZHBWT HPI OFEIF#IZ K D 1 kKD
BEFBNCER LIZERTH-T-, K7V =7 MIBWTIL, | REFIE. AFW O/EH)
DHBIZL D77 MBI OE (SB-SG-18 & T SB-SG-21) , MSLB WN&E& L7=%H45 D~
7 v MG (SB-SG-19 LT SB-SG-20) % A5 7= D5MRE L L,

EE#IEL LT, 227 7 MMEBRENOITEOK M Tl —7 SG LA L S
2 AN ERAE, 1 R &ML — 7" D 2 WAL B BIE L2 58 1T ERR2E L D B AL
(2 &5 1 RRBIE#REEZIT > 72, ACC OEE)ET] X 4.51 MPa T 5728, SB-SG-16 LIS D
FBRCITMEE LW E & LTz, SBERDMAERS D7z 12, PO PIREEAY 623 K ITH]
ELZEAICHPL ZFECEEI L. Wi/ — 7 ORIEMEE ~ L mHEM 23N LT,

MSLB & O HEE 7 — AIZHBWVTIEL, MSGTR TN FR TiL7e < MSLB 2 X Y ik SG
D2 WMANERE T Ll o7- & ZIZMSGTR BNAEL D & Lz, ZHUE 2 RARDIGEVE N
HLCTe—hr7 Y7 9THZETMSGTR BAELDZ EEBELT-HDOTHS, MSLB & L
TEAXE 1 KD R%OEBICHS T DWW N 4EL D L L,
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2.1.72 LSTF IZ81F % SGTR Ok =
Fig. 2.1.72 Break unit of SGTR in LSTF

# 2.1.11 MSGTR > U — X EER DA L it B o3

Table 2.1.11 Summary of conditions and results of MSGTR series experiments

g | MSLB | HPI fE®) | ACC fE#h | AFW {R#) |1 JORIUT | I OERH | i
T | Em | () GED) (GED) GEiD) (F#E)
SB-SG-16* X X O O O X X
SB-SG-17* X O X O O X O
SB-SG-18 X X X X O O X
SB-SG-19 O O X O X X O
SB-SG-20 O X X X X O X
SB-SG-21 X X X O X X X

*SB-SG-16 & SB-SG-17 (iD= 7 b T3 L 7= £
KSIMEFIZ &2 HPl O BEEE O A2 K4, .O0EH L7z SB-SG-18 & U SB-SG-20 (%
BAw OGRS 1L D 7= HPI 2 FE) TEBI L TW 5,

) ZE30HK 18

A7z NCTEMLEZ 47— A (SB-SG-18~SB-SG-21) kN@EED Ty = [ 1
TENE L7~ 2 77— A (SB-SG-16 LT} SB-SG-17) OHIET —Z Z#HWT., B2 55004
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BALET 52 LT, MEERESICL D75 MSEOMHEMm AR LT,

MSLB NEHE LR WRMETO T T > MO IHERZ X 2.1.73 X O 2.1.74 IZ7R-T,
WTIOT =B NTH, @R —7 2 WANRE & AFW HEKD2S 1 IRFOJREZEENIZ S
ROWBI/NENWZ L ERTRER L ooTo, ThiE, 2 WAREIE OB AR RIZIB N T,
MSGTR EWIIC £ 0 1 RRIEIDEWT SG DJE ) % £+ BRI 2R AETHERF S, 1 IR DI
Wil —7 LIRIEH AL SN2 & T, RELV—TORENNSL ol bBZEZbND, 72
B IE4A SG O 2 WMENEIEEREIZ XV #WF SG DX LA DOBHANIEE 2R R E 72> TED,
S P B s BRI OB T4 SG D 2 IRBIBIE SN /e kPR & 72 0 155 2 & o
277,

MSGTR 2’ MSLB & BT 55&METOT T > MO ISR %X 2.1.75127~ 3, MSLB
NEE L= — AT, W SG OKAIAE 1 &7 > T MSGTR BRAETHHRETH D,
Z D7z, MSGTR FEAERFAICH VT, MSLB IZ X 0 i SG2 RAMNIWE S 1 KRB ED
JENZEMRE L, MSLB ZNEE LW — R LT, MSGTR A% D 1 IRREIHA
W DR E o7, ZDD, 1 RRBBIEDOT-DOHERIEL LT, 4L —7 SG2 WA
J£ & AFW HEAKICHIFRF T 2 MERRVIRDLE 7o > T D,

Fo. FEEREODNRZRTHRIEL LT, R 2.1L11 KT —ATOFRLEBEHOFEL R
L7, WL EEH L7z — A% SB-SG-18, SB-SG-20 ® 2 77— AT&H 7=, SB-SG-21 (27 H
FAUE, ECCS KON 1 ABIENER L7 < TH, AFW PEBI T AU LEHAE e
FERPFHNTND, SRIOFERERNFERICEHA TED2NCOVTUIRFRLETH D
M, LoUL 1 HiIFE PRA 1BV T MSGTR THODBEEBIZE S0 E 9 02 OHESREOBRFHIE
TEHEBROZMANGE LN EE XD,

728, MSLB IZ3 W\ TiX ECCS AT K D AKIRAELE PN oI BE Bl 1k o 78 A2 A 18 75 il A
ERRVEHTH, F 211K — A TOMRIRMEE NORERE(LOREF LR LT,
JEFERLELIE MSLB O EE O A MK 5§ HPI BMEB L7 7 — A TOARBHI S TEY |
MSLB NEE L7227 — A TIHIRERE(L2E U2 O3k — 7 flod, MSLB O EE
L7er — ATV —T7ROATELTEY , REMEILBEL DNV — 7RI 5k
RLlpotz,

93



vAN( )]

JARIKA

SG

16 ‘ 16 |
3 5 - —— — &% _SG21 . 3 g L —— —R%_S621
14 e o —— E£S6_S621 %“3 [ N —— #2SG6_SG21
3 3 i — BE#TSG_SG21 = i 3 i — FE#TSG_SG21
[ BESC_RAl oz 1 12 o BESG_RE 7 pz Sai6 ]
BT BESC21818 e i . BEBIIESG21816 T
‘ i 5 N | | CREBE |
—RRBERSEL | 1] 8 et o RRRERSE21 -
j ‘ s | : ? s 3 Q
LA N TN BEEAREBIS16 ]
H 4 LN L e _
M% g
X
| 2
0 i i I | j 0 i i I | i
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
BERE (7) BER (7)
(a) SB-SG-18 & SB-SG-21 @ ik (b) SB-SG-16 & SB-SG-21 D kb
) 2E 30k 59, 2B K 15, 353k 17
2.1.73 1 RFRE KL SG2 AMIEF) (SB-SG-18 & SB-SG-21 D ki)
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Fig. 2.1.76 Cold leg fluid temperature and primary loop flow rate
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1 k% F&B IEHRICB L Cid, 1992 42 LSTF T3 L 7= TR-LF-07 SEBRIZEV T, HPI
DEE) LABIAE AR S ARES & L7 5efh FC 2 IRFAAKIERIFICEIT 5 1 K% F&B iElx
EATo 7o, IFLBEH LA WRER o2 &b JFLWmENIXT T 5 1 IR F&B EEZD A
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a FEBREM

TR-LF-07 %5k & FERIZ, TR-LF-19 FEERIZHB W T H KL o Tl SG O FfaKELE L, A
7T MEEBRIE LI E L TELERBSET,

TR-LF-07 FERIZFHBWTIX, SG2 IMIPIHIANLZ 5.4 m & L. SG FHa/KE 21T 2 kMl
AKALZ 3 m FTIRTF L2k C SIEF 255 Lz, BRI L IR SIEE%
B 12 B THESRDOH H/V—7 0 HPL Z{F# L, SIfE 505 30 3% 1 IR F&B & L
TMEFR LA ZRRB L7z, 6T, 1 IRRETIN 10.7MPa £ TR T L 72 RE S THIERE D
72— O HPI Z{E8) L, 4.51 MPa £ TIK F L72Ff 4T ACC Z1E@H L 7=,

A [EFEHE L7z TR-LF-19 BT, 2 WAIKAEAER L& A X 27T 1 IR F&B % [
WL, E72, L IRRETN 1227MPa £ TIR T L7z & ZICHPL AMEEN T 5L LTHY ., TR-
LF-07 EBr & e LC 1 k% F&B & HPI OBtAX A IV 7 BREBVERELE L, S5,
HPI OH—HE%2E L Cii\Ez oL LTHY ., FLHHAOB AT TR-LF-07 EB LY
HEELWEMEE LTV D,

b FEERRS

TR-LF-19 O FEH R 2 X 2.1.78 (27, FREMGE., fa/K2MF1E L TS L7z SG D
BLIFROBBIBAPAIC XV SG2 AHIE ) I1FA) 8 MPa IZHfERF =D & & BT, SG2 RAHIK
PIXIRBY A VD DI N L7, SG2 IRMIKAZK 3 m & FEIZ &, 2 AR H B OBREVGE
METT 22 &6, 1 RFEINIMELKN & & IR EFR L, K 15.8MPa £
TOERFRIZEEE ST, MERELFLFRKT 2 L 1 IREDFIE S5 &[RRI & RS
& LARIEMRIBCAE IS KL TERR S 72, HPI & ACC OEENIC X v | JE e m iR ARE oK
MR & ICEE L, EBREZK T L7-, TR-LF-07 & RIS, FRPICFLEHNE LR -
Tz n . 1R F&B RS LEENCHN TH D 2 ERm S ivi,

B, K 2178 T L DIT, SG REVE KM AERT HZ L TL—7RENITE
alleb, Fio, BIEEARI RO A EIEQEE AN S BIE T 5 & IR A E
PN D P AAIR FE 23 TERES C iy < S IR < 72 DR SR B3 4 U T,
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Fig.2.1.78 Experimental results of TR-LF-19

@ ATF =LA T 4 T BRI D R

RIEEIL, S 3EENDA 4 FE IS TEME L7- JAEA ~DOZFE 78 12 L v i
L7,

ECCS FHBERFEREFER o — 7 L AIZB W T LS SGInEVE ~ LA L7k A SG2
WA S DOMBIZ LV EFET 52 LT, SG BB CTOENHEEBRKEL LD AT — LA
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SB HAUZHEH L CRHEMITIHARTZERIT R\, £ 2T, AEBRTIZIRMEE LOCA (281
% ECCS FHA BRI HEEE R A B IC AN 6 KBRS T A — X &8 2 TECCS Z45 1k S 4,
Bk Z BT 2 B2 EEBR AT o 7o, ZOFEBRTIEL, SBRAEOFMFIEOMFICE T 5 FE
BT — 2 G T 57201, SBBIR EEEICHEST 57 A =% Th 2 SG AR MEE
EHxv I~ (LUF IDCY En9,) EHRL DKM ZEERIE LT,

a FEEREM:

ECCS B BRBERETERIZ 1T 5 ECCS FHEBR U R & £ D% O R FHIE B DAFE) 4 i
Dy T 5 7o o0 | ARIRMIELE 33%7K Ak BN L - T RAEkBr LOCA A2 2 L. #kkgkrE
ERIERENK 50K EF45 2 & 28 L-Ha o, U BB 2 487E L T ECCS K%
TV, BFLO 7 2 F EIRLKMNDBFTEDKNAZEIZE Lo Z & 2R L TEBRZKT L
72o SB BB L 5 2 5 SG2 WMIAKAL, SG2 WAL, ST, KON ECCS FEKE
RAENTA—=2L L, FRPO SG HAHMEEL DC &IF.LDOKRMZEDRIEZT -7,
. SBEGNEL SEDHZHIT, SG2 IMIKALZK 12m. SG2 KAIET) &K 5 MPa (2
MERF L C SG2 M HAREBVE N Z BV S ' 7=,

JFOH X 1 MW~3 MW O TR E L CTHERP—EE Lz, FLHDERENZ 1
WHRET] (0.25 MPa) % B\ SRR MBS A RS R A A5 &, 5~15m/s &7 5, 1
Jb—"T7"%7= 1) O ECCS /KT EIT 0.5 kg/s~2 kg/s D#EFAT—E &L L1z, HF.0HJ1E ECCS
AL EEEZ CTEREITo 7,

b FEERRE

B 2.1.79 125702 5 FEBRSAMCTHIE L7z SG A RMZEE & DC &L DKM ZED R Z
R, SG AR RMIZEE L DC EFLOKRMAEITIZFHAIRERICH O . 70, S mE
®T SG HARAMZEES DC LFLDOKRNENRKELS RDMEMZR LT, ZhHD/NT A
— X DOR/NREET SB BRI BLZ T LB ONLZ LD, 4%, ERT —4 %
- ML, SBHABICEHL CEREEDDL TETH D,
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Table 2.2.1 Investigation on important phenomena in BWR during accidents (1/2)
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Table 2.2.2 Investigation on important phenomena in BWR during accidents (2/2)
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Investigation on important phenomena in PWR during accidents (1/2)
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Table 2.2.4 Investigation on important phenomena in PWR during accidents (2/2)
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Table 2.2.5 Experiments targeted in validation
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Fig. 2.2.1 PSBT subchannel steady-state void fraction experiment and analytical system
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Fig. 2.2.8 Comparison between experimental and calculated results on Zeitoun et al. low

pressure subcooled boiling experiment
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# 2.3.1 BFBT iR O BERAEHT TR DR & 72 TRACE AR T A —4
Table 2.3.1 TRACE input parameters with high sensitivity in BFBT simulation
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Fig. 2.3.1 Uncertainty of TRACE input parameters calculated by inverse analysis1 method
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Table 2.3.2 Status of plant analysis data
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